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<CD-DRIVE>:SETUP.EXE

DXU�cUde`�`b_WbQ]�gY\\�WeYTU�i_e�dXb_eWX�dXU�Y^cdQ\\QdY_^�`b_SUcc�

DXU�Ve\\�Y^cdQ\\QdY_^�_V�7U_7U^Yec�bUaeYbUc�QR_ed�"  �=2�VbUU�TYc[
c`QSU�_^�i_eb�Y^cdQ\\QdY_^�TbYfU�

1SSU`d�i_eb�U^dbYUc�fYQ�dXU�Redd_^c�OK�_b�Next��FYQ�dXU�Redd_^�Back
i_e�]Qi�bUdeb^�d_�dXU�`bUfY_ec�cdU`�Y^�dXU�9^cdQ\\QdY_^��Cancel�SQ^�
SU\c�dXU�`b_SUcc�gYdX_ed�Y^cdQ\\QdY_^�

"�!�" 9^cdQ\\QdY_^�?`dY_^c

GYdX�dXU�cdQbd�_V�dXU�Y^cdQ\\QdY_^�`b_WbQ]��i_e�]Qi�SX__cU�dXU�\Q^�
WeQWU�fUbcY_^�_V�i_eb�S_`i�_V�7U_7U^Yec��DXU�SX_cU^�\Q^WeQWU�fUb�
cY_^�QVVUSdc

♦ DXU�cUde`�\Q^WeQWU
♦ DXU�`b_WbQ]�\Q^WeQWU
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DXU�^Uhd�U^dbYUc�d_�RU�]QTU�QbU�dXU�cdQ^TQbT�cUde`�_`dY_^c��ceSX�Qc�d_
U^dUb�ecUb�Q^T�S_]`Q^i�Y^V_b]QdY_^�Q^T�d_�SX__cU�dXU�Y^cdQ\\QdY_^�TY�
bUSd_bi��>Uhd��SX__cU�dXU�Y^cdQ\\QdY_^�di`U*

♦ Di`YSQ\�9^cdQ\\QdY_^
3X__cY^W�dXU�Y^cdQ\\QdY_^�_`dY_^�Typical Installation�gY\\�Y^cdQ\\
dXU�di`YSQ\�S_]`_^U^dc�_V�7U_7U^Yec�_^�i_eb�XQbT�TYc[��DXYc�Y^cdQ\\Q�
dY_^�di`U�Yc�bUS_]]U^TUT�V_b�]_cd�_V�dXU�ecUbc��cY^SU�Yd�Q\\_gc�QSSUcc
d_�7U_7U^Yec�c�Ve\\�`_gUbc��C_��YV�dXU�Y^cdQ\\QdY_^�`b_WbQ]�bUVecUc�d_
Y^cdQ\\�7U_7U^Yec�TeU�d_�\QS[�_V�TYc[�c`QSU��`\UQcU�dbi�Q^T�ecU�dXU
Custom Installation�_`dY_^�

♦ 3_]`QSd�9^cdQ\\QdY_^
3X__cU�dXYc�_`dY_^��YV�i_e�gQ^d�d_�Y^cdQ\\�dXU�`b_WbQ]�gYdX�dXU�]Y^Y�
]e]�bUaeYbUT�_`dY_^c�

♦ 3ecd_]�9^cdQ\\QdY_^
I_e�]Qi�gQ^d�d_�SX__cU�dXU�Secd_]�Y^cdQ\\QdY_^�_`dY_^�V_b�Q^�Y^cdQ\\Q�
dY_^�dQY\_bUT�d_�i_eb�^UUTc�Q^T�XQbT�TYc[�SQ`QSYdi�

"�!�# 3_]`_^U^dc�_V�9^cdQ\ \QdY_^�di`U�3ecd_]

9V�i_e�cdQbd�Q�Secd_]�Y^cdQ\\QdY_^��i_e�]Qi�cU\USd�Vb_]�dXU�V_\\_gY^W�_`�
dY_^c�d_�RU�Y^cdQ\\UT�_^�i_eb�XQbT�TYc[��5QSX�S_]`_^U^d�Q\c_�cX_gc
dXU�TYc[�c`QSU�Yd�gY\\�ecU��=_fU�dXU�Sebc_b�d_�_^U�_V�dXU�S_]`_^U^d
^Q]Uc�d_�bUSUYfU�Q�cX_bd�TUcSbY`dY_^�_V�Ydc�]UQ^Y^W�gYdXY^�dXU�R\_S[
4UcSbY`dY_^�

@b_WbQ]�6Y\Uc� Y^cdQ\\QdY_^�_V�dXU�]QY^�]_Te\U��gXYSX�Y^S\eTUc�Y]�
`_bd�_V�dUbbUcdbYQ\�Q^T�cQdU\\YdU�TQdQ��TQdQ�`b_SUccY^W�
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^Udg_b[�QTZecd]U^d��S__bTY^QdU�dbQ^cV_b]QdY_^�
fYceQ\YjQdY_^�Q^T�Uh`_bd�_V�bUce\dc��Q^T�]eSX�]_bU�

8U\`�6Y\Uc Y^cdQ\\QdY_^�_V�XU\`�VY\Uc
CQ]`\Uc Y^cdQ\\QdY_^�_V�c_]U�cUd�_V�cQ]`\U�TQdQ��9^S\eTUT�Yc

dXU�RQcYS�cQ]`\U�TQdQ�cUd��7UdcdQbd���d_�gXYSX�]Q^i�_V
dXU�UhQ]`\Uc�_V�dXYc�]Q^eQ\�bUVUb�

=_bU�CQ]`\Uc Y^cdQ\\QdY_^�_V�c_`XYcdYSQdUT�cQ]`\U�TQdQ�cUdc�d_�RU
ecUT�V_b�fQbY_ec�`eb`_cUc�

7U_YT�=_TU\c Y^cdQ\\QdY_^�_V�WU_YT�]_TU\c��cUU�cUSdY_^�"�!�%�
4UV_b]QdY_^�1^Q\icYc Y^cdQ\\QdY_^�_V�dXU�4UV_b]QdY_^�1^Q\icYc

@QS[QWU�
DbQ^cVUb Y^cdQ\\QdY_^�_V�d__\c��gXYSX�Q\\_g�dXU�dbQ^cVUb�_V�TQdQ

RUdgUU^�dXU�bUSUYfUb�Q^T�i_eb�@3�
#4�CQdU\\YdU�1^Y]QdY_^ Y^cdQ\\QdY_^�_V�dXU�7U_=_dY_^�`QS[QWU�

1VdUb�di`YSQ\�Y^cdQ\\QdY_^��dXU�7U_7U^Yec�`b_WbQ]�Wb_e`�gY\\�S_^dQY^�'
_RZUSdc

6YWebU�"�!*�DXU�7U_7U^Yec�7b_e`



7U_7U^Yec "��CUde`
EcUbµc�=Q^eQ\

"�#)

"�!�$ E^Y^cdQ\\�7U_7U^Yec

DXU�Y^cdQ\\QdY_^�SbUQdUc�Q^�U^dbi�Y^�dXU�1TT�BU]_fU�C_VdgQbU�cUSdY_^
_V�dXU�3_^db_\�@Q^U\��CU\USd�dXU�U^dbi��GeoGenius��d_�e^Y^cdQ\\�7U_�
7U^Yec�

>_dU�dXQd�_^\i�dX_cU�VY\Uc�dXQd�gUbU�S_`YUT�_^d_�i_eb�S_]`edUb�gY\\�RU
TU\UdUT�TebY^W�dXU�e^Y^cdQ\\�`b_SUcc��=_cd�\Y[U\i��7U_7U^Yec�XQc�WU^�
UbQdUT�dU]`_bQbi�VY\Uc�Y^�dXU�cQ]`\Uµc�TYbUSd_bi��I_e�SQ^�bU]_fU�dXUcU
VY\Uc�Q^T�dXU�bUc`USdYfU�TYbUSd_bi�dbUU�QVdUb�dXU�e^Y^cdQ\\�`b_SUcc�Yc�VY^�
YcXUT�

"�!�% 7U_YT�=_TU\c�9^S\eTUT

DXU�Y^cdQ\\QdY_^�`b_WbQ]�_V�7U_7U^Yec�Y^cdQ\\c�dXU�WU_YT�]_TU\
²G_b\T��:7=#�?CE)!1�³�Qc�Q�`Qbd�_V�dXU�S_bU�]_Te\U�_^d_�i_eb
XQbT�TYc[��fYQ�dXU�Y^cdQ\\QdY_^�di`Uc�Di`YSQ\�Q^T�3_]`QSd�_b�YV�i_e
XQfU�cU\USdUT�dXU�]_Te\U�Program Files�gYdXY^�dXU�Secd_]�Y^cdQ\\Q�
dY_^���I_e�gY\\�Y^cdQ\\�]_bU�WU_YT�]_TU\c��V�i_e�SX__cU�dXU�Y^cdQ\\QdY_^
di`U�Di`YSQ\�_b�dXU�]_Te\U�7U_YT�=_TU\c�_V�dXU�3ecd_]�Y^cdQ\\QdY_^���

7U_YT�]_TU\c�QbU�TUVY^UT�Ri�_^U�_b�]_bU�TQdQ�VY\Uc��7U_7U^Yec�_VVUbc
Y^dUbVQSUc�d_�Q\\�dX_cU�WU_YT�]_TU\c�Yd�VY^Tc�S_bbUc`_^TY^W�TQdQ�VY\Uc
d_��1VdUb�Y^cdQ\\QdY_^�i_e�gY\\�VY^T�dXU�WU_YT�]_TU\c�gYdXY^�dXU�TYbUS�
d_bi

<InstallDir>\SYSDBS
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7U_7U^Yec�gY\\�Qed_]QdYSQ\\i�bUS_W^YjU�Q\\�WU_YT�]_TU\c�dXQd�QbU�\_�
SQdUT�Y^�dXYc�TYbUSd_bi�

DXU�V_\\_gY^W�WU_YT�]_TU\c�QbU�`b_fYTUT�Ri�dXU�7U_7U^Yec�Y^cdQ\\Q�
dY_^*

CUde`* 6e\\�>Q]U* 4QdQ�6Y\Uc*
������ ����������� ����������
>?11)$�1< 1\Qc[Q�>?11)$� ala94.geo
3Q^QTQ� 3Q^QTQ�7C4)! ngsd91.bin, 

ngsd91.slv
>?11)#�3U^db� 3U^dbQ\�EC�>?11)# geoid93c.geo
>?11)#�5Qcd 5QcdUb^�EC�>?11)# geoid93e.geo
>?11)#�8Qg�� 8QgQYY�>?11)# haw93.geo
>?11)&�8Qg���� 8QgQYY�>?11)& geo96hw.geo
9dQ\i���������� 9dQ\i�9D7) � ital90fl.dat
>?11)&�>�1\� >_bdX�1\Qc[Q�EC�>?11)& geo96an.geo
>?11)&�>3����� >_bdXSU^dbQ\�EC�>?11)& geo96nc.geo
>?11)&�>5� >_bdXUQcdUb^�EC�>?11)&� geo96ne.geo
>?11)&�>G� >_bdXgUcdUb^�EC�>?11)& geo96nw.geo
>?11)&�@BF9� @eUbd_�BYS_���FYbWY^�9c\Q^Tc� geo96pr.geo
>?11)#�@BF9 @eUbd_�BYS_�>?11)#� prvi93.geo
>?11)&�C�1\ C_edX�1\Qc[Q�EC�>?11)&� geo96as.geo
>?11)&�C3 C_edXSU^dbQ\�EC�>?11)& geo96sc.geo
>?11)&�C5�� C_edXUQcdUb^�EC�>?11)& geo96se.geo
>?11)&�CG C_edXgUcdUb^�EC�>?11)& geo96sw.geo
CgUTU^�������� CgUTU^�B>)"� rn92.grd
>?11)#�GUQcd GUcdUb^�EC�>?11)# geoid93w.ge_
G_b\T G_b\T��:7=#�?CE)!1� wwgrid.jgm
57=)& 57=)& Ww15mgh.grd
6bQ^SU�B16)( 6bQ^SU�B16)( Raf98.gra
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DXU�:7=#�?CE)!1�]_TU\�Yc�dXU�g_b\TgYTU�cdQ^TQbT�]_TU\�V_b�WU_YT
e^Te\QdY_^c��9d�Yc�dXU�RUcd�SebbU^d\i�QfQY\QR\U�W\_RQ\�]_TU\�gXYSX�gQc
TUbYfUT�Vb_]�Q�c`XUbYSQ\�XQb]_^YS�Uh`Q^cY_^�:7=#�V_b�TUWbUU�Q^T
_bTUb�"����' �Q^T�Vb_]�dXU�?XY_�CdQdU�E^YfUbcYdi�]_TU\�?CE)!1�V_b
dUb]c�'!��#& ��DXU�cicdU]�Yc�Y]`\U]U^dUT�Qc�Q�WbYT�gYdX�Q�WbYT�cYjU�_V
 �"%�TUWbUUc�S_fUbY^W�dXU�UQbdX�Vb_]�>(%��d_�C(%��

"�!�& 9^cdQ\\�3_]]UbSYQ\\i�1fQY\QR\U�7U_YT�=_TU\c

I_e�]Qi�Q\c_�WUd�QTTYdY_^Q\�WU_YT�]_TU\�TQdQ�VY\Uc�Vb_]��TUfU\_`Y^W
cebfUiY^W�Y^cdYdedY_^c��3_`i�dXUcU�VY\Uc�d_

<InstallDir>\SYSDBS\

7U_DbQ^c�XQc�Y]`\U]U^dUT�Y^dUbVQSUc�d_�dXU�V_\\_gY^W��S_]]UbSYQ\\i
QfQY\QR\U�WU_YT�]_TU\c*

Ce``\YUb* 6e\\�>Q]U* 4QdQ�6Y\Uc*
������ ����������� ����������
E^Yf��8Q^^_fUb��7Ub]Q^i 5eb_`UQ^�577�)' G*.BIN
9V5�9^cdYded�V�b�5bT]Ucce^W

E^Yf��8Q^^_fUb��7Ub]Q^i 7Ub]Q^i�965 GEOFRG.DAC

7U_]QdYSc�3Q^QTQ 3Q^QTQ�7C4)% ngsd95.bin,
7U_TUdYS�CebfUi�4YfYcY_^ ngsd95.slv



"��CUde`� 7U_7U^Yec
EcUbµc�=Q^eQ\

"�$"

"�!�' 1TTY^W�Q�EcUb�4UVY^UT �7U_YT�=_TU\

D_�ecU�i_eb�_g^�WU_YT�]_TU\�gYdX�7U_DbQ^c�Q\\�i_e�XQfU�d_�T_�Yc�d_
`bU`QbU�Q�VY\U�gYdX�i_eb�WU_YT�TQdQ�Q^T�S_`i�Yd�Y^d_�dXU�TYbUSd_bi�<In-
stallDir>\SYSDBS��DXU�TQdQ�VY\U�]ecd�XQfU�_^U�_V�dXU�c`USYVYS�V_b�
]Qdc�Q^T�VY\U�^Q]U�UhdU^cY_^c�V_b�7U_DbQ^c�d_�bUS_W^YjU�dXU�TQdQ�VY\Uc
Q^T�d_�QTT�dXU�WU_YT�]_TU\�d_�dXU�cicdU]�

3ebbU^d\i��7U_DbQ^c�bUS_W^YjUc�WU_YT�]_TU\�VY\Uc�_V�dXU�V_\\_gY^W�VY\U
V_b]Qdc*

>_ 6Y\U�>Q]U�5hdU^cY_^
���������������������������������������������������
1) *.UG1

6_b�Q�Ve\\�TUcSbY`dY_^�_V�dXYc�_`dY_^�`\UQcU�bUVUb�d_�dXU�7U_DbQ^c�=Q^�
eQ\�

"�!�( E`WbQTY^W�Vb_]�Q�@bUf Y_ec�FUbcY_^

I_e�SQ^�YW^_bU�dXYc�cUSdY_^��YV�dXYc�Yc�i_eb�VYbcd�Y^cdQ\\QdY_^�_V�7U_7U^�
Yec�

9V�i_e�QbU�W_Y^W�d_�Y^cdQ\\�Q�^Ug�fUbcY_^�_V�7U_7U^Yec��VYbcd�TU�Y^cdQ\\
dXU�_\T�fUbcY_^��8_g�d_�e^Y^cdQ\\�dXU�`b_WbQ]�_b�S_]`_^U^dc�Yc�TU�
cSbYRUT�Y^�dXU�`bUfY_ec�cUSdY_^c�_V�dXYc�SXQ`dUb�

9V�i_e�XQfU�^_d�TU�Y^cdQ\\UT�i_eb�_\T�S_`i�_V�7U_7U^Yec��dXU�cUde`
b_edY^U�gY\\�Y^cdQ\\�dXU�^Ug�fUbcY_^�_fUb�dXU�_\T�_^U��BUWYcdbi�U^dbYUc
gY\\�bUWYcdUb�Q�cUS_^T�fUbcY_^�_V�dXU�`b_WbQ]�Q^T�Q�\QdUb�TU�Y^cdQ\\QdY_^
_V�dXU�_\T�fUbcY_^�gY\\�^_d�RU�`_ccYR\U�Q^i�]_bU�
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9V�i_e�gQ^d�d_�cQfU�dXU�cUde`�Y^V_b]QdY_^�_V�i_eb�V_b]Ub�7U_7U^Yec
fUbcY_^��RQS[e`�dXU�VY\U�<PRIMARY DRIVE>\WINDOWS\GG.INI�e^�
TUb�Q�^Ug�^Q]U��GXU^�UhYdY^W��7U_7U^Yec�WU^UbQdUc�Q^�Y^YdYQ\YjQdY_^
VY\U�_^�dXU�RQcYc�_V�Ydc�bUSU^d�cUddY^Wc��D_�Qf_YT�fUbcY_^�S_^V\YSdc�dXU�Y^Y�
dYQ\YjQdY_^�VY\U�V_b�f!�%�Yc�VY\U�GG15.INI���gXY\U�f"� �SbUQdUc�dXU�VY\U
GG20.INI�

"�!�) CicdU]�E`TQdUc

6b_]�dY]U�d_�dY]U��e`TQdUc�_V�7U_7U^Yec�gY\\�RU�QfQY\QR\U��DXUcU�gY\\
RU�_VVUbUT�Y^�V_b]�_V�`QdSX�VY\Uc���DXU�GGG�`bUcU^dc�i_e�bUWe\Qb\i
>Ugc�Q^T�9^V_b]QdY_^�_^�SebbU^d�E`TQdUc�_b�E`WbQTUc��I_e�]Qi
UfU^�T_g^\_QT�^Ug�`QdSXUc�_b�cQ]`\Uc��FYcYd�_eb�QTTbUcc
ggg�dUbbQcQd�TU��
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"�" <YSU^cU�@b_dUSdY_^ �Q^T�C_VdgQbU�BUWYcdbQ�
dY_^

"�"�! ?fUbfYUg

7U_7U^Yec�Yc�\YSU^cU�`b_dUSdUT��DXU�c_VdgQbU�Qc�Yd�Yc�TYcdbYRedUT�_^�34
Yc�Q�TU]_^cdbQdY_^�S_`i��3XUS[�dXU�cdQdec�RQb�V_b�45=?�Y^TYSQd_b���9d
gY\\�g_b[�_^\i�gYdX�dXU�TQdQ�cUdc�`b_fYTUT�_^�dXU�34��9^�_bTUb�d_�S_^�
fUbd�dXYc�c_VdgQbU�Y^d_�Q�Ve\\i�Ve^SdY_^Q\�\YSU^cUT�S_`i�i_e�XQfU�d_�bU�
aeUcd�Q�<YSU^cU�;Ui�Vb_]�i_eb�TUQ\Ub�

I_e�XQfU�dXU�SX_YSU�_V�dXbUU�TYVVUbU^d�`b_dUSdY_^�]_TUc*
���Q��c_VdgQbU�`b_dUSdY_^�fYQ�Q�\YSU^cU�VY\U
���R��XQbTgQbU�`b_dUSdY_^�fYQ�Q�XQbTgQbU�[Ui��c_�SQ\\UT�²T_^W\U³�
���S��c_VdgQbU�`b_dUSdY_^�fYQ�Q�^Udg_b[�\YSU^cU
DXU�\YSU^cU�VY\U�\_S[c�7U_7U^Yec�d_�Q�c`USYVYS�S_]`edUb�gXY\U�dXU
XQbTgQbU�[Ui�Q\\_gc�i_e�d_�dbQ^cVUb�dXU�\YSU^cU�d_�Q�TYVVUbU^d�S_]�
`edUb�

9V�i_e�XQfU�RUU^�ce``\YUT�gYdX�Q�XQbTgQbU�[Ui��`\UQcU�ecU�Yd��9d�WYfUc
i_e�dXU�V\UhYRY\Ydi�d_�dbQ^cVUb�i_eb�\YSU^cU�Vb_]�_^U�S_]`edUb�d_�Q^�
_dXUb�cY]`\i�Ri�`\eWWY^W�dXU�[Ui�Y^d_�dXU�^Ug�S_]`edUb��gXUbUQc�dXU
c_VdgQbU�`b_dUSdY_^�Yc�bUcdbYSdUT�d_�dXU�_^U�]QSXY^U�_^�gXYSX�i_e�bUW�
YcdUb�dXU�c_VdgQbU�

D_�bUWYcdUb�7U_7U^Yec��i_e�XQfU�d_�VY\\�Y^�Q�\YSU^cU�bUWYcdbQdY_^�V_b]
gXUbU�i_e�cU\USd�dXU�TUcYbUT�S_]`_^U^dc��cUU�cUSdY_^�"�"�"�<YSU^cU
BUaeUcd���9^�bUdeb^�V_b�`b_fYTY^W�dXU�Y^V_b]QdY_^�i_e�gY\\�WUd�Q�<Y�
SU^cU�;Ui�^e]RUb�gYdX�gXYSX�i_e�SQ^�QSdYfQdU�i_eb�`Ub]Q^U^d�\YSU^cU
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R\Uc�Q\gQic�cX_g�dX_cU�fQ\eUc��gXYSX�SQ^�RU�V_e^T�Y^�dXU�`b_`Ubdi
TYQ\_Wc�_V�dXU�bUc`USdYfU�_RZUSdc�

DXU�`b_ZUSd�`\_d�S_\_bc�SQ^�RU�SXQ^WUT�ecY^W�dXU�]U^e�YdU]c Op-
tions/Styles��2ed��gU�bUS_]]U^T�dXQd�i_e�T_�^_d�SXQ^WU�dXU]
iUd��Qc�dXYc�]Qi�\UQT�d_�S_^VecY_^�gXU^�ecY^W�dXU�]Q^eQ\�

"� 5bb_b�U\\Y`cUc�QbU�TbQg^�_^�UQSX�RQcU\Y^U�TU`YSdY^W�dXU�cdQ^TQbT
TUfYQdY_^c�Y^�>_bdX��5Qcd�Q^T�Q�fUbdYSQ\�RQb�cX_gc�8UYWXd���1�bUVUb�
U^SU�SYbS\U�Yc�TbQg^�Qd�dXU�R_dd_]�bYWXd�_V�dXU�@b_ZUSd�@\_d�cSbUU^
TU`YSdY^W�dXU�`b_ZUSdµc�]QhY]e]�TUbYfUT�cdQ^TQbT�TUfYQdY_^�Y^
>_bdX�_b�5Qcd�Qc�dXU�TYQ]UdUb�_V�dXU�SYbS\U��1�bUVUbU^SU�RQb�d_�dXU
bYWXd�_V�Yd�Y^TYSQdUc�dXU�]QhY]e]�cdQ^TQbT�TUfYQdY_^�Y^�XUYWXd�

DXU�TYc`\Qi�_V�dXU�Ubb_b�U\\Y`cUc�SQ^�RU�U^QR\UT�TYcQR\UT�ecY^W�dXU
5\\Y`cUc�D__\RQb�
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6YWebU�#�"&*�5\\Y`cU�D__\RQb

DXU�bUVUbU^SU�SYbS\U�Q^T�RQb�TYc`\Qic�SQ^�RU�U^QR\UT�TYcQR\UT�ecY^W

dXU�4Yc`\Qi�D__\RQb�Redd_^�� ���EcU�dXU�Redd_^�� ��d_�U^QR\U��TYc�
QR\U�dXU�be\Ub�

6YWebU�#�"'*�@b_ZUSd�@\_d�Y^�@b_SUccY^W�=_TU

1�bU`_bd�V_b�UQSX�RQcU\Y^U�`b_SUccUT�Yc�QfQY\QR\U���DXUcU�QbU�QSSUccUT
UYdXUb�Ri

!� 4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� �2QcU\Y^Uc���3\YS[��bYWXd

]_ecU�Redd_^�� �2QcU\Y^U�>Q]U���CU\USd�]U^e�YdU]�Report�
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"� 4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� �2QcU\Y^Uc���4_eR\U�3\YS[��\UVd

]_ecU�Redd_^�� �2QcU\Y^U�>Q]U��3\YS[��bYWXd�]_ecU�Redd_^��
BUce\dc��CU\USd�]U^e�YdU]�Report�

#� 3\YS[��\UVd�]_ecU�Redd_^��RQcU\Y^U�Y^�dXU�@b_ZUSd�@\_d���2QcU\Y^U�gY\\
RU�XYWX\YWXdUT����3\YS[��bYWXd�]_ecU�Redd_^��RQcU\Y^U��CU\USd�]U^e
YdU]�Report�

CUSdY_^c�_V�dXU�bU`_bd�SQ^�RU�U^QR\UT�TYcQR\UT�_b�i_e�SQ^�WU^UbQdU�Q
Secd_]YjUT�bU`_bd�ecY^W�dXU�=QSb_�5TYd_b�

@b_ZUSd�bU`_bdc�ce]]QbYjU�dXU�`b_SUccY^W�bUce\dc��3X__cU�Vb_]�dXU�\Ycd
_V�bU`_bdc��gXYSX�Yc�QfQY\QR\U�fYQ�Project/Reports… ��

6YWebU�#�"(*�@_ccYR\U�>QfYWQd_b�@QdX�d_�BUce\dc

1�BUce\d�^_dUR__[�V_b�UQSX�c_\edY_^�Yc�Q\c_�QfQY\QR\U���4_eR\U�S\YS[

�\UVd�]_ecU�Redd_^�� �2QcU\Y^Uc���4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�

�2QcU\Y^U�>Q]U���4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� �BUce\dc�
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3\YS[��bYWXd�]_ecU�Redd_^�� �BUce\d�6Y\U��CU\USd�]U^e�YdU]�Proper-
ties�

6YWebU�#�")*�BUce\d�>_dUR__[

#�!  7bQ`XYSQ\�2QcU\Y^U�5TYd_b��CSQ^�

4QdQ�ecUT�Ri�dXU�`b_SUcc_b�V_b�UQSX�RQcU\Y^U�SQ^�RU�WbQ`XYSQ\\i�cU�
\USdUT�Ri�dXU�CSQ^�Ve^SdY_^��DXYc�]Q[Uc�Yd�fUbi�UQci�d_�UTYd��YW^_bU�
_ed�Q^i�cec`USd�TQdQ�

4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� �2QcU\Y^Uc���3\YS[��bYWXd�]_ecU

Redd_^�� ��2QcU\Y^U�>Q]U���CU\USd�]U^e�YdU]�Scan…�

I_e�SQ^�Q\c_�cU\USd�dXU�cSQ^�_`dY_^�Ri�S\YS[Y^W��\UVd�]_ecU�Redd_^�
_^d_�dXU�RQcU\Y^U�d_�RU�UTYdUT�Y^�dXU�@b_ZUSd�@\_d����2QcU\Y^U�gY\\�RU
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XYWX\YWXdUT��3\YS[��bYWXd�]_ecU�Redd_^��RQcU\Y^U��CU\USd�]U^e�YdU]
Scan…�

DXU�cSbUU^�TYc`\Qic�dXU�cQdU\\YdUc�dbQS[UT�cY]e\dQ^U_ec\i�Qd�dXU�dg_�_R�
cUbfY^W�`_Y^dc��_^U�`_Y^dµc�_RcUbfQdY_^c�QbU�cX_g^�Y^�R\eU�Q^T�dXU
_dXUb�Y^�]QWU^dQ��bUT����DXU�cQdU\\YdUc�_RcUbfUT�QbU�\YcdUT�T_g^�dXU
\UVd�XQ^T�cYTU�_V�dXU�cSbUU^�Q^T�dXU�dY]U�Yc�WYfU^�Y^�dXU�R_h�Qd�dXU�R_d�
d_]�_V�dXU�cSbUU^�Qc�dXU�Sebc_b�Yc�]_fUT�QSb_cc�dXU�TYc`\Qi�

6YWebU�#�# *�CSQ^�CQdU\\YdUc

I_e�SQ^�]Qb[�gXYSX�TQdQ�Yc�d_�RU�YW^_bUT�Ri�dXU�RQcU\Y^U�`b_SUcc_b�Ri
]_fY^W�dXU�Sebc_b�d_�Q^�Y^TYfYTeQ\�cQdU\\YdU�RQb���@bUcc�dXU�\UVd�]_ecU
Redd_^��X_\T�Q^T�]_fU�Yd�QSb_cc�dXU�cSbUU^�e^dY\�dXU�dY]U�c`Q^�d_�RU
UhS\eTUT�Vb_]�dXU�`b_SUccY^W�XQc�RUU^�cU\USdUT���I_e�gY\\�cUU�Q�gXYdU
RQbbUT�QbUQ�_^�dXU�cSbUU^��VU^SU���DXU�VU^SU�SQ^�RU�]_fUT�e`�_b
T_g^�d_�S_fUb�]_bU�dXQ^�_^U�cQdU\\YdU�V_b�Q^i�dY]U�c`Q^��1�cQdU\\YdU
SQ^�RU�U^QR\UT�_b�TYcQR\UT�Ri�S\YS[Y^W�dXU�R_h�^Uhd�d_�dXU�cQdU\\YdU
^e]RUb��9V�TYcQR\UT��dXU�TQdQ�_RcUbfUT�d_�dXQd�cQdU\\YdU�Yc�]Qb[UT�gYdX
gXYdU�\Y^Uc���D_�e^]Qb[�TQdQ�R\_S[c�i_e�SQ^�ecU�dXU�C�Redd_^�_^�dXU
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bYWXd�XQ^T�cYTU�_V�UQSX�RQb�_b�S\UQb�Q\\�dXU�SXQ^WUc�_^�dXU�cSbUU^�cU�
\USd�Clear All�

>_^U�_V�dXU�TQdQ�Yc�TU\UdUT+�Yd�Yc�]Qb[UT�V_b�YW^_bY^W��c_
i_e�SQ^�dbi�fQbY_ec�_`dY_^c�e^dY\�i_e�VY^T�dXU�_`dY]Q\�c_\e�
dY_^���3\YS[�_^�Legend�d_�WUd�Q�cX_bd�TUcSbY`dY_^�_^�dXU
TQdQ�]Qb[Y^W�di`Uc�

Dbi�]Qb[Y^W�fQbY_ec�cUSdY_^c�dXQd�]Qi�RU�cec`YSY_ec��?VdU^�Yd�Yc�RUcd�d_
YW^_bU�TQdQ�Y]]UTYQdU\i�RUV_bU�Q^T�QVdUb�Q^�_RcdbeSdY_^�XQc�SQecUT
TQdQ�d_�RU�]YccY^W�V_b�Q^i�cQdU\\YdU�

GXU^�i_e�XQfU�VY^YcXUT�UTYdY^W�S\YS[�OK��3\YS[��bYWXd�]_ecU�Redd_^�

��2QcU\Y^U�>Q]U��?b�S\YS[��\UVd�]_ecU�Redd_^��RQcU\Y^U�Y^�dXU�@b_Z�
USd�@\_d����2QcU\Y^U�gY\\�RU�XYWX\YWXdUT���3\YS[��bYWXd�]_ecU�Redd_^�
RQcU\Y^U�

CU\USd�]U^e�YdU]�Process���DXU�RQcU\Y^U�gY\\�RU�bU`b_SUccUT�

I_e�]Qi�Q\c_�cSQ^�_^U�_RcUbfQdY_^�VY\U�_^\i��4_eR\U�S\YS[��\UVd�]_ecU
Redd_^�� �?RcUbfQdY_^�6Y\Uc���3\YS[��bYWXd�]_ecU�Redd_^�� �?RcUbfQ�
dY_^�6Y\U�>Q]U���CU\USd�]U^e�YdU]�Scan…��DXU�CSQ^�CQdU\\YdUc�TYQ\_W
gY\\�TYc`\Qi�dXU�cQdU\\YdUc�dbQS[UT�gYdX�dXYc�_RcUbfQdY_^�VY\U�

#�!! 5TYdY^W�6YU\T�CebfUi�4QdQ����8UYWXdc

1\\�TQdQ�U^dUbUT�Y^�dXU�VYU\T�SQ^�RU�UTYdUT�Y^�7U_7U^Yec���?VdU^�Yd�Yc
dXU�@_cd�@b_SUccY^W�bUce\dc��gXYSX�XU\`�\_SQdU�Q^i�TYcSbU`Q^SYUc���DXU

☞
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]_cd�S_]]_^�^UUT�Yc�d_�UTYd�1^dU^^Q�8UYWXdc�Q^T�dXYc�SQ^�RU�T_^U
Y^�Q�^e]RUb�_V�gQic���UYdXUbª

!� 4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� @_Y^dc���T_eR\U�S\YS[���\UVd

]_ecU�Redd_^�� @_Y^d���3\YS[��bYWXd�]_ecU�Redd_^�� �?RcUbfQ�
dY_^�6Y\U���CU\USd�]U^e�YdU]�Properties���5TYd�dXU�8��Q^dU^^Q
XUYWXd�_`dY_^��Y^�>�5�X�_b�SXQ^WU�dXU�V\QW�V_b�dXU�Q^dU^^Q�XUYWXd
TUVY^YdY_^��Y�U��9^cdbe]U^d��C\_`U�Q^T�DbeU�FUbdYSQ\��D_�cQfU�Q^i
SXQ^WUc�i_e�]ecd�S\YS[�Assign�

"� 4_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� �?RcUbfQdY_^�6Y\Uc��3\YS[��bYWXd
]_ecU�Redd_^�� �?RcUbfQdY_^�6Y\U�^Q]U��CU\USd�dXU�]U^e�YdU]
Properties.

#� 5TYd�dXU�8��Q^dU^^Q�XUYWXd�_`dY_^��Y^�>�5�X�_b�SXQ^WU�dXU�V\QW
V_b�dXU�Q^dU^^Q�XUYWXd�TUVY^YdY_^��Y�U��9^cdbe]U^d��C\_`U�Q^T�DbeU
FUbdYSQ\��D_�cQfU�Q^i�SXQ^WUc�S\YS[�Assign�

6YWebU�#�#!*�@b_`Ubdi*�?RcUbfQdY_^�6Y\U���>�5�8
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#�!" 5TYdY^W�6YU\T�CebfUi�4QdQ���@_Y^d�>Q]Uc

D_�UTYd�dXU�`_Y^d�^Q]U��T_eR\U�S\YS[��\UVd�]_ecU�Redd_^�� @_Y^dc�

3\YS[���bYWXd�]_ecU�Redd_^�� @_Y^d��CU\USd�]U^e�YdU]�Properties�

6YWebU�#�#"*�5TYd�@_Y^d�>Q]U

5TYd�dXU�@_Y^d�>Q]U���3\YS[�Assign�d_�cQfU�Q^i�SXQ^WUc

DXU�`_Y^d�^Q]U�SQ^�Q\c_�RU�UTYdUT�Ri�S\YS[Y^W�_^�dXU�`_Y^d�^Q]U�Y^
dXU�`b_ZUSd�`\_d����@_Y^d�^Q]U�gY\\�RU�XYWX\YWXdUT��3\YS[��bYWXd�]_ecU
Redd_^����CU\USd�]U^e�YdU]�Properties���5TYd�dXU�`_Y^d�^Q]U�Q^T
S\YS[�Assign d_�cQfU�Q^i�SXQ^WUc.
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#�!# AeQ\Ydi

1�aeQ\Ydi�SXUS[�SQ^�RU�SQbbYUT�_ed�_^�dXU�`b_SUccUT�bUce\dc�RUV_bU�T_�
Y^W�Q�^Udg_b[�QTZecd]U^d�Q^T�dbQ^cV_b]QdY_^��EcU�dXU�]U^e
YdU]c�Process/Quality… �_b�dXU�@b_SUccY^W�D__\RQb�Redd_^
d_�_`U^�dXU�AeQ\Ydi�3_^db_\�>_dUR__[��I_e�SQ^�SQbbi�_ed
fQbY_ec�dUcdc�cUU^�_^�dXU�DUcd�@QWU��cUd�dXU�@QbQ]UdUbc��@Q�
bQ]UdUb�@QWU��V_b�dX_cU�dUcdc�Q^T�cU\USd�gXYSX�`b_SUccY^W�bU�
ce\dc��BUce\d�6Y\dUb��i_e�gQ^d�d_�ecU�Y^�dXU�dUcdc�

6YWebU�#�##*�AeQ\Ydi�3_^db_\

DXU�DUcdc�@QWU�_VVUbc�dXbUU�QbUQc�V_b�SXUS[Y^W�dXU�aeQ\Ydi�_V�dXU�`b_S�
UccUT�bUce\dc��@b_SUcc_b��>Udg_b[�Q^T�4QdQ��DXU�@b_SUcc_b�cUSdY_^�XQc
dg_�dUcdc���DXU�<__`�3\_cebU�DUcd�SXUS[c�Q\\�`_ccYR\U�S_]RY^QdY_^c�_V
RQcU\Y^Uc�V_b�S\_cUT�\__`c�gYdX�Q�`bUcUd�\U^WdX���DXYc�dUcd�_^\i�ecUc�dXU
RUcd�c_\edY_^c�Vb_]�UQSX�`b_SUccY^W�cUccY_^��DXU�BU`UQdQRY\Ydi�DUcd
ecUc�dXU�bUce\dc�cU\USdUT�Y^�dXU�BUce\d�6Y\dUb�@QWU�Q^T�SXUS[c�dXQd�dXU
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bU`UQdQRY\Ydi�_V�Q^i�Te`\YSQdUT�RQcU\Y^U�bUce\dc�Yc�gYdXY^�Q�SUbdQY^�bQ^WU
�CYW^YVYSQ^SU���DXUcU�dUcdc�QbU�YTUQ\�V_b�VY^TY^W�VYU\T�Ubb_bc��Y�U��`_Y^dc
gXUbU�dXU�gb_^W�Y^cdbe]U^d�XUYWXd�XQc�RUU^�[UiUT�Y^�

DXU�>Udg_b[�AeQ\Ydi�SXUS[c�QbU�dXU�CY^W\U�?RcUbfQdY_^�@_Y^dc�DUcd
Q^T�dXU�>Udg_b[�3_^^USdYfYdi�DUcd��DXUcU�SXUS[�gXYSX�\Y^Uc�QbU�U^�
QR\UT�TYcQR\UT��dXUYb�`b_SUccUT�cdQdU�Q^T�S_^^USdYfYdi�gYdXY^�dXU�>Ud�
g_b[��>_�`QbQ]UdUbc�XQfU�d_�RU�cUd�V_b�dXUcU�dUcdc�

DXU�4QdQ�AeQ\Ydi�_VVUbc�dg_�dUcdc��dXU�9^cdbe]U^d�5SSU^dbYSYdYUc�DUcd
Q^T�dXU�?RcUbfQdY_^�6Y\U�9^dUWbYdi�

DXU�@QbQ]UdUbc�V_b�dXU�dUcdc�QbU�cUd�gYdXY^�dXU�@QbQ]UdUbc�@QWU�

6YWebU�#�#$*�@QbQ]UdUbc�V_b�AeQ\Ydi�3_^db_\
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6Y^Q\\i�dXU�bUce\dc�gXYSX�QbU�d_�RU�ecUT�V_b�dXU�dUcdc�QbU�cU\USdUT�gYdXY^
dXU�6Y\dUb�@QWU�

?^�]Q^i�`b_ZUSdc�dXU�²EcU�?F5B1<<�25CD�BUce\dc³�gY\\�WYfU�dXU
]_cd�`bQSdYSQ\�c_\edY_^�

GXU^�i_e�QbU�XQ``i�gYdX�i_eb�cUddY^Wc�S\YS[�OK��1c�dXU�cU\USdUT�aeQ\Ydi
SXUS[c�QbU�SQbbYUT�_ed��dXU�bUce\dc�QbU�TYc`\QiUT�Y^�dXU�?ed`ed�GY^T_g
Qd�dXU�R_dd_]�_V�dXU�cSbUU^����D_�fYUg�dXU�bUce\dc��S\YS[��bYWXd�]_ecU
Redd_^��_ed`ed�cSbUU^�Q^T�cU\USd�]U^e�YdU]�Save to File����GXU^
dXU�SXUS[c�QbU�S_]`\UdUT��Q�aeQ\Ydi�dUcd�bU`_bd�Yc�TYc`\QiUT��D_�UhYd�dXU
bU`_bd��S\YS[�File�_^�dXU�`e\\�T_g^�]U^e�Q^T�cU\USd�Exit�

9V�dXU�bUce\dc�QbU�QSSU`dQR\U��`b_SUUT�d_�>Udg_b[�1TZecd]U^d���9V�dXU
aeQ\Ydi�SXUS[c�XQfU�XYWX\YWXdUT�Q^i�`b_R\U]c��Q]U^T�_b�4YcQR\U�dXU
RQT�TQdQ�QSS_bTY^W\i�Q^T�BU�`b_SUcc�
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#�!$ 1TZecd]U^d

7U_7U^Yec�_VVUbc�fQbY_ec�]UdX_Tc�V_b�QTZecdY^W�dXU�^Udg_b[��DXU
cdQ^TQbT�]UdX_T�Yc�dXU�\UQcd�caeQbUc�QTZecd]U^d�Y^�dXU�G7C($�CicdU]
�]U^e�_`dY_^�Adjust/Adjust (Free)��

2UV_bU�SQbbiY^W�_ed�dXU�QTZecd]U^d�i_e�]ecd�cU\USd�dXU�TQdQ�d_�RU
ecUT�

CU\USd�Q^i�RQcU\Y^Uc�d_�RU�TYcQR\UT�_b�U^QR\UT���DXUbU�QbU�dg_�gQic�_V
T_Y^W�dXYc���I_e�SQ^�UYdXUb�cU\USd�dXU�RQcU\Y^Uc�Ri�Q�`QbdYSe\Qb�SbYdU�
bY_^��U�W��4QdU��DY]Uc`Q^��<U^WdX��7@C�4Qi��7@C�GUU[���DXUcU�cU\US�
dY_^c�QbU�QSSUccUT�dXb_eWX�dXU�]U^e�YdU]c�Edit/Base Lines/

En/Disable by…. ?b�S\YS[� �2QcU\Y^Uc��bYWXd�]_ecU�Redd_^��d_
QSSUcc�dXU�cQ]U�]U^ec�

6YWebU�#�#%*�5^��4YcQR\U�Ri�3bYdUbYQ
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#�)'

?b�i_e�SQ^�cU\USd�Y^TYfYTeQ\�RQcU\Y^Uc�d_�RU�U^QR\UT�TYcQR\UT��DXUbU
QbU�dg_�gQic�_V�cU\USdY^W�dXU�RQcU\Y^Uc�

!� 3\YS[��bYWXd�]_ecU�Redd_^��RQcU\Y^U�Y^�@b_ZUSd�@\_d���2QcU\Y^U�XYWX�
\YWXdUT��CU\USd�Enable�_b�Disable�

6YWebU�#�#&*�5^��4YcQR\U�9^TYfYTeQ\�2QcU\Y^U

"� 4_eR\U�S\YS[���\UVd�]_ecU�Redd_^�� �2QcU\Y^Uc��3\YS[��bYWXd

]_ecU�Redd_^�� �2QcU\Y^U�>Q]U���CU\USd�Enable�_b�Disable�

I_e�SQ^�`bQSdYSU�U^QR\Y^W�Q^T�TYcQR\Y^W�dXU�RQcU\Y^Uc�

1VdUb�XQfY^W�TYcQR\UT�c_]U�RQcU\Y^Uc�S\YS[�dXU�8YTU�4YcQR\UT
Redd_^�d_�YW^_bU�dXU�TYcQR\UT�RQcU\Y^Uc�V_b�QTZecd]U^d��?^\i
RQcU\Y^Uc��gXYSX�QbU�U^QR\UT�Q^T�fYcYR\U�_^�dXU�cSbUU^��gY\\�RU�QT�
ZecdUT�
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#�)(

9^�dXYc�UhQ]`\U�Q\\�RQcU\Y^Uc�cX_e\T�RU�U^QR\UT� 3\YS[�dXU�5^QR\U�1\\
2QcU\Y^Uc�2edd_^�_^�dXU�<Y^Uc�D__\RQb�d_�U^QR\U�Q\\�dXU�RQcU�
\Y^Uc�

>_g�cU\USd�dXU�cUddY^Wc�d_�RU�ecUT�Y^�dXU�QTZecd]U^d��CU\USd�]U^e�YdU]
Adjust/Settings… _b�S\YS[� �FUSd_bc��bYWXd�]_ecU�Redd_^��Q^T�cU�
\USd�Settings…. 6Ybcd�cU\USd�gXYSX�_V�dXU�bUce\dc�d_�ecU�Vb_]�dXU�BU�
ce\d�6Y\dUb�@QWU��7U^UbQ\\i�Yd�Yc�RUcd�d_�ecU�dXU�VYhUT�c_\edY_^c��6_b�dXYc
UhQ]`\U�gU�g_e\T�bUS_]]U^T�cU\USdY^W�dXU�²EcU�?F5B1<<�25CD
BUce\dc³�_`dY_^��9V�i_e��Y^cdUQT��cU\USd�dXU�²EcU�25CD�bUce\d³��dXU^
]_bU�dXQ^�_^U�bUce\d�gY\\�RU�ecUT�_^�c_]U�fUSd_bc��Q^T�_^U�fUSd_b�gY\\
RU�S_\_bUT�bUT�QVdUb�QTZecd]U^d��DXU�bUce\dc�cX_g�c_]U�Y^S_^cYcdU^Si
Y^�dXU�S_bbUc`_^TY^W�VYU\T�TQdQ��Dbi�UQSX�cUddY^W�YV�i_e�gYcX�d_�Uh�
`UbY]U^d�

6YWebU�#�#'*�BUce\d�6Y\dUb�V_b�1TZecd]U^d
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#�))

CdQdYcdYSQ\�DUcdc
=_bU�QTfQ^SUT�ecUbc�]Qi�gYcX�d_�cUd�dXU�DQe�DUcd�Ubb_b�SbYdUbYQ���DXU
TUVQe\d�cUddY^W�Yc�dXQd�^_�Ubb_bc�\Ucc�dXQ^�%]]���!``]�QbU�V\QWWUT���CU�
\USd�d_�@UbV_b]�dXU�DQe�dUcd�QVdUb�1TZecd]U^d���DXYc�dUcd�Yc�ecUT�d_�TU�
dUb]Y^U�YV�dXUbU�QbU�Q^i�Wb_cc�Ubb_b��_ed\YUbc��gYdXY^�dXU�^Udg_b[�

6YWebU�#�#(*�DQe�DUcd�@QbQ]UdUbc�V_b�1TZecd]U^d

@QbQ]UdUb
GYdXY^�dXU�`QWU�@QbQ]UdUb�i_e�SQ^�TUVY^U�dXU�S_^VYTU^SU�\UfU\��TU�
VQe\d�!��Y�U��cYhdi�UYWXd�`UbSU^d�_V�dXU�bUce\dc�gY\\�RU�S_^dQY^UT�gYdXY^��
!�cdQ^TQbT�TUfYQdY_^�Vb_]�dXU�]UQ^��Q^T�dXU�]QhY]e]�^e]RUb�_V�Yd�
UbQdY_^�cdU`c��DXU�QTZecd]U^d�^UUTc�cUfUbQ\�YdUbQdY_^�cdU`c�d_�S_]`edU
dXU�RUcd�`_ccYR\U�c_\edY_^� I_e�SQ^�Q\c_�cU\USd�d_�1ed_]QdYSQ\\i�1ccYW^
1TZecdUT�3__bTY^QdUc�d_�@_Y^dc� 6_b�dXYc�UhQ]`\U�gU�g_e\T�ceWWUcd
dXQd�i_e�ecU�dXU�TUVQe\d�cUddY^Wc�
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#�!  

GUYWXdY^W
I_e�Q\c_�SQ^�TUVY^U�dXU�RQcU\Y^U�gUYWXdY^W�VQSd_bc�d_�RU�ecUT�Y^�dXU
\UQcd�caeQbU�QTZecd]U^d��2i�TUVQe\d�dXU�#h#�fQbYQ^SU�S_fQbYQ^SU�]QdbYh
_V�dXU�RQcU\Y^U�`b_SUccY^W�bUce\d�Yc�ecUT��GU�Q\c_�_VVUb�Q^�Q\dUb^QdYfU
SQ\\UT�Q�6YhUT�GUYWXdY^W�?`dY_^��6YhUT�CdQ^TQbT�4UfYQdY_^���gXYSX�Yc
c_]UdY]Uc�`bUVUbbUT�Ri�>QdY_^Q\�7U_TUdYS�_bWQ^YjQdY_^c��8UbU�i_e
]Qi�TUVY^U�cdQ^TQbT�TUfYQdY_^c�V_b�H�I��J��G7C�($��TYbUSdY_^c�RQcUT
_^�RQcU\Y^U�\U^WdX�

DXU�fQ\eUc�WYfU^�Y^�dXU�R_h�CdQ^TQbT�5bb_bc�_V�E^Yd�GUYWXd�QbU�]e\dY�
`\YSQ^Tc�V_b�dXU�bUce\dY^W�cdQ^TQbT�Ubb_bc��DXUi�Q\\_g�i_e�d_�U^XQ^SU
dXU�gUYWXd�_V�Q�^Udg_b[�S_]`_^U^d�

6YWebU�#�#)*�GUYWXdY^W�V_b�1TZecd]U^d

BUVbQSdY_^
BUVbQSdY_^�S_bbUSdY_^c�QbU�^_d�Q``\YSQR\U�d_�7@C�_RcUbfQdY_^c��EcU�dXU
TUVQe\d�cUddY^W���>_�BUVbQSdY_^�3_^cdQ^d�
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#�! !

GXU^�i_e�QbU�XQ``i�gYdX�i_eb�SX_YSU�_V�cUddY^Wc��S\YS[�OK��CU\USd
]U^e�YdU]c�Adjust/Adjust (Free)��gXYSX�gY\\�cdQbd�dXU�QTZecd�
]U^d��DXU�QTZecd]U^d�Y^V_b]QdY_^�Yc�TYc`\QiUT�Y^�dXU�_ed`ed�gY^T_g
Qd�dXU�R_dd_]�_V�dXU�cSbUU^�Q^T�Q�`b_WbUcc�Y^TYSQd_b�cX_gc�dXU�`b_W�
bUcc�_V�dXU�QTZecd]U^d�`b_SUcc���GXU^�dXU�QTZecd]U^d�Yc�VY^YcXUT��dXU
S_]`edUT�Ubb_b�U\\Y`cUc�gY\\�RU�TYc`\QiUT�Qd�UQSX�`_Y^d�Y^�dXU
^Udg_b[�Q^T�Q�bUVUbU^SU�SYbS\U�cX_gY^W�dXU�\QbWUcd�U\\Y`cU�Q^T
Q�XUYWXd�RQb�QbU�TbQg^�e``Ub�bYWXd�_V�dXU�cSbUU^��DXUcU�SQ^�RU�U^�
QR\UT��TYcQR\UT�ecY^W�dXU�4Yc`\Qi�D__\RQb�Redd_^��DXU�4Yc`\Qi�]_TU
_^�dXU�cdQdec�RQb�Qd�dXU�R_dd_]�_V�dXU�cSbUU^�XQc�^_g�SXQ^WUT�d_�1T�
Zecd]U^d��DXU�RQcU\Y^Uc�QbU�^_g�S_\_bUT�R\eU��1^i�bUZUSdUT�\Y^Uc�QbU
TbQg^�Y^�iU\\_g��dXU�\QbWUcd�_ed\YUb�Y^�bUT��<Y^Uc�QbU�bUZUSdUT�_^�dXU
RQcYc�_V�dXU�dQe�dUcd�Ubb_b�SbYdUbYQ�

6YWebU�#�$ *�1TZecdUT�@b_ZUSd
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#�! "

I_e�SQ^�fYUg�dXU�QTZecd]U^d�bU`_bd�e^TUb�]U^e�YdU]c�Ad-
just/Report���CUSdY_^c�_V�dXU�bU`_bd�SQ^�RU�U^QR\UT�TYcQR\UT�_b�i_e
SQ^�WU^UbQdU�Q�Secd_]YjUT�bU`_bd�ecY^W�dXU�=QSb_�5TYd_b�

I_e�SQ^�fYUg�dXU�QTZecdUT�fQ\eUc�V_b�Y^TYfYTeQ\�`_Y^dc��Ri�S\YS[Y^W
�bYWXd�]_ecU�Redd_^��_^�dXU�`_Y^d�^Q]U��3\YS[�Properties���DXU
S__bTY^QdUc�gY\\�XQfU�RUU^�e`TQdUT�Ri�dXU�QTZecdUT�fQ\eUc��DXU�`_Y^d
Ubb_b�U\\Y`cU�fQ\eUc�QbU�TYc`\QiUT�Y^�`QWU�5\\Y`cU�

I_e�]Qi�gYcX�d_�bUdeb^�d_�dXU�`b_SUccY^W�TYc`\Qi�gY^T_g�
DXYc�SQ^�RU�T_^U�Ri�SX__cY^W�dXU�YdU]�@b_SUccY^W�Vb_]�dXU
4Yc`\Qi�S_]R_�R_h�_V�dXU�4Yc`\Qi�d__\RQb�

6YWebU�#�$!*�3X__cU�4Yc`\Qi�<QiUb�7b_e`

☞
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#�! #

#�!% 3bUQdY^W�Q�<_SQ\�CicdU]

CUfUbQ\�]UdX_Tc�d_�SbUQdU�Q�\_SQ\�CicdU]�V_b�i_eb�`b_ZUSd�QbU�QfQY\QR\U�
7U_7U^Yec�ecUc�Q�VYfU�`QbQ]UdUb�dbQ^cV_b]QdY_^��Red�i_e�SQ^�SX__cU�d_
\UQfU�c_]U�_V�dXU�`QbQ]UdUbc�U]`di���I_e�]Qi�U^dUb�`QbQ]UdUbc
]Q^eQ\\i��_b�SbUQdU�dXU]�Qed_]QdYSQ\\i�Ri�WYfY^W�\_SQ\�S__bTY^QdUc�d_
_^U�_b�]_bU�`_Y^dc�

<Udµc�SbUQdU�Q�\_SQ\�CicdU]��gX_cU�_bYWY^�\YUc�Y^�`_Y^d�!  !�Q^T�gX_cU
>_bdX�TYbUSdY_^�Q^T�cSQ\Y^W�Yc�TUVY^UT�gYdX�bUc`USd�d_�`_Y^d�!  "��CU�
\USd�dXU�]U^e�YdU]c�Transform/2D/2D/2Points�

6YWebU�#�$"*�"4�DbQ^cV_b]QdY_^�4YQ\_W

3X__cU�dXU�`_Y^d�!  !�Vb_]�dXU�S_]R_�R_h�@_Y^d�!��5^dUb�dXU�>_b�
dXY^W�Q^T�5QcdY^W�fQ\eUc�_V�jUb_�Y^�dXU�>Ug�@_cYdY_^�R_h��3X__cU
`_Y^d�!  "�Qc�@_Y^d�"��5^dUb�dXU�5QcdY^W�fQ\eU�_V�jUb_�Qc�dXU�5QcdY^W�Y^
dXU�R_h�>Ug�@_cYdY_^�
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#�! $

D_�ecU�dXU�CSQ\U�6QSd_b�dXQd�i_e�XQT�Y^�i_eb�>QdY_^Q\�`b_ZUSdY_^�Qd
dXYc�\_SQdY_^�i_e�^_g�XQfU�d_�S_]`edU�dXU�7bYT�8_bYj_^dQ\�TYcdQ^SU
RUdgUU^�dXU�`_Y^dc�!  !�Q^T�!  "*�3X__cU�dXU�]U^e�YdU]�Distance
Meter�Vb_]�dXU�`e\\�T_g^�]U^e�Tools��DXU�"4�DbQ^cV_b]QdY_^�TYQ�
\_W�SQ^�cdQi�_`U^����3\YS[�@_Y^d�!  !�gYdXY^�dXU�`b_ZUSd�`\_d�_b�dXU
^QfYWQd_b��7U_7U^Yec�Qed_]QdYSQ\\i�Y^cUbd�dXU�`_Y^d�^Q]U�V_b�@_Y^d�!�
3\YS[�dXU�@_Y^d�!  "�gYdXY^�dXU�`b_ZUSd�`\_d�_b�dXU�^QfYWQd_b��7U_7U^�
Yec�Y^cUbdc�dXU�`_Y^d�^Q]U�V_b�@_Y^d�"�Q^T�S_]`edUc�dXU�c\_`U�TYcdQ^SU
RUdgUU^�dXU�`_Y^dc��3\YS[�dXU�bQTY_�Redd_^�7bYT�8_bYj_^dQ\�d_�WUd�dXU
S_bbUSd�X_bYj_^dQ\�TYcdQ^SU��S_bbUSdUT�V_b�>QdY_^Q\�CSQ\U�VQSd_b�Q^T
=UQ^�CUQ�\UfU\���9V�i_e�gQ^d�Q�cSQ\U�VQSd_b�_V�!��i_e�]ecd�ecU�Q�!�@_Y^d
dbQ^cV_b]QdY_^��_b�T_�dXU�TYcdQ^SU�]UQcebU]U^d�Y^�dXU�cdQ^TQbT�]Q`
`b_ZUSdY_^�� �

6YWebU�#�$#*�4YcdQ^SU�=UdUb

GYdXY^�dXU�"4�DbQ^cV_b]QdY_^�TYQ\_W��[Ui�Y^�dXU�TYcdQ^SU�fQ\eU�Qc�dXU
>_bdXY^W�S__bTY^QdU�V_b�`_Y^d�"��3\YS[�Compute�
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#�! %

��6YWebU�#�$$*�3_]`edU�"4�DbQ^cV_b]QdY_^�@QbQ]UdUbc

DXU�_ed`ed�gY^T_g�^_g�TYc`\Qic�dXU�RQcYS�`_Y^dc�V_b�dXU�$�`QbQ]UdUb
cY]Y\QbYdi�dbQ^cV_b]QdY_^�Q^T�dXU�bUce\dY^W�dbQ^cV_b]QdY_^�`QbQ]UdUbc�
GYdX�dXU�"4�DbQ^cV_b]QdY_^�TYQ\_W��S\YS[�Report�d_�fYUg�dXU�"4
DbQ^cV_b]QdY_^�bU`_bd�

3\YS[�Assign�d_�QSSU`d�dXU�fQ\eUc�Q^T�cUd�e`�dXU�\_SQ\�CicdU]�gYdX�dXU
S_]`edUT�`QbQ]UdUbc��3XUS[�dXU�\_SQ\�S__bTY^QdUc�_V�Q^i�`_Y^d��U�W��
`_Y^d�!  #*�S\YS[�dXU�`_Y^d�^Q]U�Y^�dXU�`b_ZUSd�`\_d�_b�dXU�^QfYWQd_b
�bYWXd�]_ecU�Redd_^���S\YS[�dXU�]U^e�YdU]�Properties��S\YS[�dQR�<_�
SQ\�
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#�! &

6YWebU�#�$%*�@_Y^d�@b_`UbdYUc���@QWU�<_SQ\

CXYVdY^W�dXU�@b_ZUSd�@_Y^dc�Y^�8UYWXd
9TUQ\\i��i_e�gY\\�XQfU�QccYW^UT�dXU�S_bbUSd�XUYWXd�d_�`_Y^d�!  !�RUV_bU
`b_SUccY^W��Red�i_e�T_�XQfU�dXU�_``_bde^Ydi�d_�SXQ^WU�XUYWXdc�V_b�dXU
\_SQ\�cicdU]��D_�fYUg�dXU�SebbU^d�U\\Y`c_YTQ\�XUYWXd�_V�`_Y^d�!  !�Y^
dXU�\_SQ\�CicdU]��gXYSX�Yc�Y^�VQSd�TUbYfUT�Vb_]�dXU�^QdY_^Q\�WbYT�Cic�
dU]��S\YS[�dXU�`_Y^d�^Q]U�UYdXUb�Y^�dXU�^QfYWQd_b�_b�Y^�dXU�`b_ZUSd�`\_d
�\UVd�]_ecU�Redd_^���9V�Q�@b_`Ubdi�^_dUR__[�Yc�cdY\\�fYcYR\U�_^�i_eb
TUc[d_`��Yd�gY\\�^_g�TYc`\Qi�dXU�`b_`UbdYUc�_V�`_Y^d�!  !��9V�^_d��S\YS[
dXU�`_Y^d�^Q]U��bYWXd�]_ecU�Redd_^���S\YS[�dXU�]U^e�YdU]�Proper-
ties��S\YS[�dQR�<_SQ\�

9V�i_e�bUaeYbU�Q\\�XUYWXdc�d_�RU�cXYVdUT�Ri�Q�S_^cdQ^d�fQ\eU��i_e�SQ^�cU�
\USd�dXU�]U^e�YdU]c�Transform/5 Parameters��DXU�%��@QbQ]UdUbc
TYQ\_W�TYc`\Qic�dXU�SebbU^d�%�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�RU�
dgUU^�dXU�^QdY_^Q\�Q^T�dXU�\_SQ\�CicdU]�
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#�! '

6YWebU�#�$&*�%�@QbQ]UdUbc�4YQ\_W

5^dUb�dXQd�fQ\eU�Y^�dXU�DbQ^c\QdY_^�8�cdbY^W�VYU\T��3\YS[�OK��1SSU`d�dXU
gQb^Y^W�]UccQWU*�5 parameters changed!. Do you want to
recalculate the LOCAL coordinates of all points?�gYdX
Yes��[UU`Y^W�dXU�TUVQe\d�cUddY^Wc��7U_7U^Yec�dXU^�bU�S_]`edUc�dXU
dbQ^cV_b]QdY_^�`QbQ]UdUbc�Q^T�dXU�\_SQ\�XUYWXdc�V_b�Q\\�`_Y^dc��DXU
XUYWXdc�_V�Q\\�`_Y^dc�gY\\�^_g�RU�TUVY^UT�Y^�bU\QdY_^�d_�`_Y^d�!  !�

EcY^W�dXU�"4��"�@_Y^dc�dbQ^cV_b]QdY_^��dXU�fQ\eU�V_b�8�gY\\�XQfU�RUU^
cUd�d_�jUb_���9V�i_e�gQ^d�dXU�\_SQ\�cicdU]�d_�cX_g�bU\QdYfU�XUYWXdc��i_e
SQ^�U^dUb�dXU�^UWQdYfU�fQ\eU�_V�dXU�U\\Y`c_YTQ\�XUYWXd��DXU^�dXU�\_SQ\
XUYWXd�_V�`_Y^d�!�Yc�cUd�d_�jUb_�
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dY_^�Yc�]QY^\i�TUbYfUT�Vb_]�dXU�SXQ^WU�Y^�cQdU\\YdU�WU_]Udbi�_fUb�dXU
dY]U�c`Q^�_RcUbfUT��6\_Qd�Q^T�VYhUT�c_\edY_^c�QbU�S_]`edUT��GYdX
TeQ\�VbUaeU^Si�TQdQ��c_\edY_^c�SQ^�RU�WU^UbQdUT�V_b�TYVVUbU^d�VbUaeU^�
SYUc�Q^T�VbUaeU^Si�S_]RY^QdY_^c��<
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$�# CX_bd�CdQdYS��BQ`YT �CdQdYS��6Qcd�CdQdYS��@_cY�
dY_^Y^W

CX_bd�cdQdYS�`_cYdY_^Y^W�Yc�Q�c`USYQ\�di`U�_V�cdQdYS�`_cYdY_^�`b_SUccY^W
gXUbU�Ri�dXU�ecU�_V�W__T�cY^W\U�VbUaeU^Si�TQdQ�_b�TeQ\�VbUaeU^Si
TQdQ��bU\QdYfU\i�cX_bd�RQcU\Y^Uc��,�!%�[]��QbU�]UQcebUT�Ri�UVVYSYU^d
`XQcU�Q]RYWeYdi�bUc_\edY_^��DXUcU�Q]RYWeYdi�VYhY^W�dUSX^YaeUc�bUaeYbU
dXQd�cY^W\U�VbUaeU^Si�TQdQcUdc�Q^T�dXUbUV_bU�cdQdY_^�_SSe`QdY_^c�RU
! °% ��\_^WUb�dXQ^�TeQ\�VbUaeU^Si���7U_7U^Yec�Qed_]QdYSQ\\i�QSdY�
fQdUc�cX_bd�cdQdYS�dUSX^YaeUc�YV�<!�<"�`b_SUccY^W�Yc�SX_cU^�Q^T�YV�TeQ\�
VbUaeU^Si�TQdQ�Yc�QfQY\QR\U��Y�U��dXU�cUS_^T�VbUaeU^Si�gY\\�ce``_bd�dXU
Q]RYWeYdi�bUc_\edY_^��3_]`QbUT�d_�S\QccYSQ\�cdQdYS�cebfUiY^W��cX_bd
cdQdYS�cebfUiY^W�ceVVUbc�Vb_]�dXU�VQSd�dXQd�dXU�c_\edY_^�Yc�RQcUT�_^�dXU
TQdQ�_V�Q�cX_bd�dY]U�c`Q^��DXU�WU_]UdbYS�cdbU^WdX�_V�dXU�c_\edY_^�Yc
g_bcU�gXU^�S_]`QbUT�d_�dXU�cdQdYS�]_TU�TeU�d_�dXU�gUQ[Ub�SXQ^WU�_V
cQdU\\YdU�WU_]Udbi�
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$�$ @cUeT_�cdQdYS�@_cY dY_^Y^W

@cUeT_�cdQdYS�`_cYdY_^Y^W�Yc�_VdU^�Q\c_�SQ\\UT�`cUeT_�
[Y^U]QdYS�`_cYdY_^Y^W��Red�gU�SQ\\�dXU�]UdX_T�`cUeT_�cdQdYS�

cY^SU�Yd�QSdeQ\\i�XQc�^_dXY^W�d_�T_�gYdX�dXU�[Y^U]QdYS
dUSX^YaeU��DXU�]UdX_T�Yc�RQcUT�_^�bU`UQdUT�_SSe`QdY_^c�_V
YTU^dYSQ\�`_Y^dc��EceQ\\i�dXU�`_Y^dc�QbU�_RcUbfUT�dg_�_b�dXbUU
dY]Uc�V_b�%�d_�! �]Y^edUc��DXU�cebfUi�cX_e\T�RU�TUcYW^UT�Y^�Q
gQi��dXQd�bU_SSe`QdY_^�V_\\_gc�Q``b_hY]QdU\i�!�X_eb�QVdUb�dXU
VYbcd�`_cYdY_^Y^W�_V�dXU�cebfUi�`_Y^dc��DXU�QTfQ^dQWU�_V�dXYc
]UdX_T�Yc�dXQd�dXU�TUdUb]Y^UT�c_\edY_^�Yc�UaeYfQ\U^d�d_

S\QccYSQ\�cdQdYS�dUSX^YaeUc�gYdX�bUc`USd�d_�cQdU\\YdU�WU_]Udbi�
DXUbUV_bU��dXU�c_\edY_^�Yc�eceQ\\i�]_bU�bU\YQR\U�dXQ^�c_\edY_^c

TUbYfUT�Vb_]�cX_bd�cdQdYS�dUSX^YaeUc�
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$�% ;Y^U]QdYS�@_cYdY_^ Y^W

2QcUT�_^�Q�cdQdYS�Y^YdYQ\YjQdY_^��dXU�c_VdgQbU�Yc�QR\U�d_�TUdUb]Y^U�dXU
S__bTY^QdUc�_V�Q�]_fY^W�bUSUYfUb��DXU�[Y^U]QdYS�Y^YdYQ\YjQdY_^�SQ^�RU
T_^U�fYQ�Q�cdQdYS�_RcUbfQdY_^�`UbY_T�d_�TUdUb]Y^U�dXU�Q]RYWeYdYUc�_b
fYQ�S__bTY^QdU�Y^`ed��DXU�`b_WbQ]�gY\\�TUdUb]Y^U�dXU�S__bTY^QdUc�_V
dXU�bUSUYfUb�UfU^�YV�dXU�Q]RYWeYdYUc�SQ^^_d�RU�VYhUT�cY^SU�dXU�c_VdgQbU
ecUc�R_dX�S_TU�Q^T�SQbbYUb�TQdQ��9V�SiS\U�c\Y`c�QbU�V_e^T�dXU�c_VdgQbU
gY\\�dbi�d_�TUdUb]Y^U�dXU�SiS\U�c\Y`�fQ\eUc�Q^T�S_bbUSd�dXU]��9^�UQSX
SQcU��dXU�`b_SUccY^W�Yc�cdbQYWXd�V_bgQbT�Q^T�dXU�ecUb�gY\\�WUd�bUSUYfUb
`_cYdY_^c�`b_fYTUT�dXQd�$�cQdU\\YdUc�QbU�S_^dY^e_ec\i�dbQS[UT��DXYc�Yc�Q
Ri`b_TeSd�_V�dXU�Cd_`�7_�`b_SUcc_b�
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$�& ?^�DXU�6\i��?D6��@_cYdY_^Y^W��?`dY_^Q\�

9^�S_^dbQcd�d_�[Y^U]QdYS�`_cYdY_^Y^W�Q]RYWeYdYUc�SQ^�RU�TUbYfUT�Ri�_^�
dXU�V\i�dUSX^YaeUc�V_b�Q]RYWeYdi�bUc_\edY_^�gYdX_ed�Q^i�cdQdYS�Y^YdYQ\YjQ�
dY_^��DXYc�Yc�Uc`USYQ\\i�ecUVe\�V_b�Q``\YSQdY_^c�gXUbU�dXU�b_fUb�Yc�^_d
QR\U�d_�cd_`��U�W��XiTb_WbQ`XYS�cebfUiY^W��_b�gXUbU�Q�cdQdYS�Y^YdYQ\YjQ�
dY_^�Yc�^_d�`b_TeSdYfU��U�W��QYbR_b^U�`X_d_WbQ]]Udbi���?D6�`_cYdY_^�
Y^W�gYdX�TeQ\�VbUaeU^Si�Yc�bUaeYbUT�V_b�QYbR_b^U�cU^c_b�`_cYdY_^Y^W�YV
bU\QdYfU��RQcU�d_�QYbSbQVd��`_cYdY_^c�gYdX�QSSebQSYUc�_V�! �SU^dY]UdUbc
Q^T�RUddUb�QbU�bUaeYbUT��9V�dXU�QSSebQSi�bUaeYbU]U^dc�QbU�^_d�Qc�cdbYSd
_b�YV�dXU�QSSebQSi�Yc�_^\i�bUaeYbUT�V_b�bU\QdYfU�`_cYdY_^c�gYdXY^�Q�\Y]�
YdUT�cUaeU^SU�_V�dY]U�U`_SXc��U�W��Y^�SQcU�_V�QYbR_b^U�`X_d_WbQ]]U�
dbi��i_e�]Qi�g_b[�gYdX�Q�cY^W\U�VbUaeU^Si�bUSUYfUb��1YbR_b^U�`X_d_�
WbQ]]Udbi�eceQ\\i�T_Uc�^_d�bUaeYbU�QSSebQdU�Q^T�S_^cYcdU^d�RQcU�d_
QYbSbQVd�fUSd_bc�dXb_eWX_ed�dXU�gX_\U�V\YWXd��BU\QdYfU�QSSebQSi�Q^T
S_^cYcdU^Si�dXb_eWX_ed�Q�cdbY`�Yc�ceVVYSYU^d�cY^SU�UfU^deQ\\i�Wb_cc�Ubb_bc
Y^�dXU�S__bTY^QdUc�_V�Q�S_]`\UdU�cdbY`�gY\\�RU�dbUQdUT�Qc�cdbY`gYcU�dbQ^c�
V_b]QdY_^�`QbQ]UdUbc�Q^T�SQ^�RU�UQcY\i�dQ[U^�_ed�Y^�dXU�`X_d_WbQ]�
]UdbYS�Re^T\U�R\_S[�QTZecd]U^d�
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$�' 47@C�@_cYdY_^Y^W

7@C�\Q^T�cebfUic�QbU�eceQ\\i�RQcUT�_^�dXU�bUce\dc�_V�`b_SUccY^W�7@C
SQbbYUb�`XQcU�TQdQ��9^�^QfYWQdY_^�Q^T�]Q^i�79C�Q``\YSQdY_^c��dXU�S_TU
�_b�`cUeT_bQ^WU��_RcUbfQdY_^c�QbU�`bUVUbbUT�TeU�d_�S_^cYTUbQdY_^c�_V
QSSebQSi�bUaeYbU]U^d�Q^T�b_Recd^Ucc���<_ccUc�_V�\_S[�T_�^_d�^USUccY�
dQdU�Q�bUdeb^�d_�Q�[^_g^�`_Y^d�V_b�bU�Y^YdYQ\YjQdY_^���7U_7U^Yec
dXUbUV_bU�ce``_bdc�47@C��4YVVUbU^dYQ\�7@C��`_cYdY_^Y^W�gYdX�`cUe�
T_bQ^WUc�V_b�]_fY^W�bUSUYfUbc�

$�( C]__dXUT�47@C�@_cYdY_^Y^W

D_�_RdQY^�RUddUb�S_TU�^_YcU�7U_7U^Yec�Q\c_�_VVUbc�dXU�_``_bde^Ydi�d_
c]__dX�dXU�S_TU�_RcUbfQdY_^c�gYdX�dXU�`XQcU�]UQcebU]U^dc��GU�ecU
Q^�_`dY]Q\�VY\dUb�dUSX^YaeU�d_�SQ\Se\QdU�dXU�`cUeT_bQ^WU�_ed�_V�dXU
gUYWXdUT�]UQ^�_V�dXU�]UQcebUT�Q^T�dXU�`bUTYSdUT�`cUeT_bQ^WU�TQdQ�
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$�) Ce`Ub�C]__dXUT�47@C�@_cYdY_^Y^W

3_^fU^dY_^Q\�c]__dXY^W�_V�`cUeT_bQ^WUc�ecY^W�SQbbYUb�`XQcU�]UQc�
ebU]U^dc�Yc�Q�cUaeU^dYQ\�`b_SUcc��DXYc�]UQ^c��dXU�QddQY^UT�`bUSYcY_^�Ri
c]__dXY^W�Y^SbUQcUc�gYdX�dXU�^e]RUb�_V�U`_SXc�dbQS[UT�gYdX_ed�Q�\_cc
_V�\_S[�_b�SiS\U�c\Y`��cdQbdY^W�Vb_]�dXU�\Qcd�\_cc�_V�\_S[�_b�SiS\U�c\Y`�

Ce`Ub�c]__dXY^W�Yc�Q^�Q\W_bYdX]�dXQd�dQ[Uc�Q\\�TQdQ�RUdgUU^�dg_�SiS\U
c\Y`c�Q^T�ecUc�Yd�UaeQ\\i�V_b�Q\\�U`_SXc��C_��dXU�`bUSYcY_^�bU]QY^c�Qd�dXU
cQ]U�XYWX�\UfU\�cdQbdY^W�Vb_]�dXU�VYbcd�U`_SX��6_b�dXU�\Qcd�U`_SX�_V�Q
TQdQ�bQ^WU�gYdX_ed�SiS\U�c\Y`��dXU�`bUSYcY_^�Yc�YTU^dYSQ\�d_�Q�XQdSX�VY\dUb�
Y�U���²47@C�c]__dX³�

1^_dXUb�QTfQ^dQWU�Yc�dXQd�`_cYdY_^c�S_]`edUT�ecY^W�dXU�ce`Ub�c]__dX
47@C�`b_SUcc_b�bUce\d�Y^�Q�fUbi�XYWX�bU\QdYfU�`bUSYcY_^�RUdgUU^�ceS�
SUccYfU�U`_SXc��DXQd�]UQ^c��dXQd�UfU^�YV�dXU�QRc_\edU�`_cYdY_^c�_V�dg_
U`_SXc�]YWXd�RU�gb_^W�Ri�Q�VUg�TUSY]UdUbc��dXU�TYVVUbU^SU�RUdgUU^
dXU�`_cYdY_^c�Yc�di`YSQ\\i�W__T�V_b�c_]U�SU^dY]UdUbc�
�
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$�!  Cd_`���7_�@_cYdY_^ Y^W

$�! �! 2QcYSc

Cd_`�7_�`b_SUccY^W�S_]RY^Uc�dXU�QTfQ^dQWUc�_V�CdQdYS�Q^T�;Y^U]QdYS
cebfUi�dUSX^YaeUc��GXY\U�WUddY^W�dXU�`b_TeSdYfYdi�_V�;Y^U]QdYS��Yd�WYfUc
dXU�QSSebQSi�_V�CdQdYS�Qd�Q^i�cU\USdUT�`_Y^dc�

DXU�cebfUi�Yc�cdQbdUT�gYdX�Q�cX_bd�]UQcebU]U^d�Qd�Q�`bUfY_ec\i�]UQc�
ebUT�`_Y^d�°�SQ\\UT�Q�;^_g^�@_Y^d����_b�_^�Q�FUbi�CX_bd�6YhUT�2QcU\Y^U
�FC62���DXYc�WYfUc�dXU�`b_SUccY^W�c_VdgQbU�dXU�Y^V_b]QdY_^�_^�dXU�Y^�
dUWUb�Q]RYWeYdYUc�c_�dXQd�dXU�SebbU^d�fQ\eUc�QbU�[^_g^��DXU�fQ\eUc�QbU
SQbbYUT�V_bgQbT�d_�ceRcUaeU^d�`_Y^dc�Ri�ecY^W�dXU�[Y^U]QdYS�]UQc�
ebU]U^d�dUSX^YaeU��Y�U��dXU�b_fY^W�bUSUYfUb�]QY^dQY^c�\_S[�_^�Qd�\UQcd�$
cQdU\\YdUc�TebY^W�Ydc�]_fU]U^d�Vb_]�_^U�`_Y^d�d_�dXU�^Uhd��4QdQ�Yc�bU�
S_bTUT�S_^dY^e_ec\i�TebY^W�]UQcebU]U^d��1^�?D6�dUSX^YaeU�Yc�Y]�
`\U]U^dUT��d__�

DXU�Cd_`�7_�dUSX^YaeU�WYfUc�Q�7@C�cebfUi_b�dXU�_``_bde^Ydi�d_
]UQcebU�Xe^TbUTc�_V�`_Y^dc�d_�SU^dY]UdUb�QSSebQSi�Y^�XQ\V�Q^�X_eb�

$�! �" 9^YdYQ\YjQdY_^�=UdX_Tc

DXU�Y]`_bdQ^d�`Qbd�_V�Cd_`�7_�cebfUiY^W�Yc�dXU�Y^YdYQ\YjQdY_^�`XQcU�
DXYc�Yc�dXU�`b_SUcc�_V�WUddY^W�dXU�S_bbUSd�TYcdQ^SU�]UQcebU]U^d�d_
UQSX�cQdU\\YdU��:ecd�Qc�Y^�CdQdYS�CebfUiY^W��7U_7U^Yec�]ecd�VY^T�_ed�X_g
]Q^i�S_]`\UdU�gQfU\U^WdXc�QbU�UhYcdU^d�RUdgUU^�cQdU\\YdU�Q^T�bU�
SUYfUb��DXYc�Yc�SQ\\UT�³bUc_\fY^W³�_b�³VYhY^W³�dXU�SQbbYUb�`XQcU�Q]RYWeY�
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dYUc��GXU^�dXYc�XQc�RUU^�T_^U��7U_7U^Yec�SQ^�QddQY^�dXU�Ve\\�`bUSYcY_^
_V�dXU�SQbbYUb�`XQcU�_RcUbfQR\U�V_b�dXU�ceRcUaeU^d�]UQcebU]U^dc�

9^YdYQ\YjQdY_^�Yc�^USUccQbi�Qd�dXU�RUWY^^Y^W�_V�dXU�cebfUi�Q^T�gXU^UfUb
Q�SbYdYSQ\�\_cc�_V�\_S[�_SSebc�gXU^�]_fY^W�Qb_e^T��1�\_cc�_V�\_S[�Yc
SbYdYSQ\�gXU^�dXU�bU]QY^Y^W�cQdU\\YdUc�QbU�^_d�ceVVYSYU^d�V_b�Q�`_cYdY_^
VYh��\Ucc�dXQ^�$�cQdU\\YdUc���DXU�bUSUYfUb�c_VdgQbU�gY\\�dU\\�i_e�gXU^�dXYc
XQc�XQ``U^UT�Q^T��dXUbUV_bU��Y^TYSQdUc�gXU^�i_e�SQ^^_d�cdQbd�]UQceb�
Y^W�gYdX_ed�Q�^Ug�Y^YdYQ\YjQdY_^�

7U_7U^Yec�ce``_bdc�dXU�V_\\_gY^W�Y^YdYQ\YjQdY_^�]UdX_Tc�V_b�Cd_`�7_
cebfUi*

♦ ;^_g^�`_Y^d
DXU�UQcYUcd�]UdX_T�Yc�fYcYdY^W�Q�[^_g^�`_Y^d��2i�`\QSY^W�dXU�Q^dU^^Q
Qd�Q�[^_g^�`_cYdY_^��dXU�c_VdgQbU�SQ^�VYh�dXU�Q]RYWeYdYUc�gYdX�Q�VUg
cUS_^Tc�_V�TQdQ��1c�Q\gQic��Yd�Yc�fUbi�Y]`_bdQ^d�d_�U^dUb�dXU�S_bbUSd�Y^�
cdbe]U^d�USSU^dbYSYdYUc�ceSX�Qc�Q^dU^^Q�XUYWXd�V_b�Q�[^_g^�`_Y^d�_S�
Se`QdY_^�

1�[^_g^�`_Y^d�`_cYdY_^�SQ^�S_]U�Vb_]�Q�`bUfY_ec�7@C�SQ]`QYW^�_b
Vb_]�Q�cdQdYS�RQcU\Y^U�`b_SUccUT�Y^�dXU�cQ]U�^Udg_b[��1^_dXUb�`_ccYRY\�
Ydi�Yc�W_Y^W�RQS[�d_�Q�`_Y^d�i_e�XQfU�Q\bUQTi�ceSSUccVe\\i�fYcYdUT�Qd�dXU
cQ]U�Cd_`�7_�cUccY_^��=Q[U�cebU�i_e�U^dUb�dXU�S_bbUSd�`_Y^d�^e]RUb
d_�YTU^dYVi�dXU�`_cYdY_^��9d�Yc�SbeSYQ\�dXQd�Q^i�bUfYcYdUT�`_Y^d�Yc�]UQc�
ebUT�d_�Q�ceVVYSYU^d�QSSebQSi��@bUSYcU�`_Y^d�YTU^dYVYSQdY_^�Q^T�ceVVYSYU^d
]UQcebU]U^d�aeQ\Ydi�QbU�dXUbUV_bU�fUbi�Y]`_bdQ^d�

♦ FC62
BU\QdUT�d_�[^_g^�`_Y^d�Y^YdYQ\YjQdY_^�Yc�dXU�dUSX^YaeU�_V�ecY^W�Q�fUbi
cX_bd�VYhUT�RQcU\Y^U��FC62���8UbU��dXU�b_fY^W�bUSUYfUb�Yc�`\QSUT�S\_cU
d_�dXU�bUVUbU^SU�bUSUYfUbµc�Q^dU^^Q�Qd�Q�[^_g^�TYcdQ^SU�Vb_]�Yd��1
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7U_7U^Yec�]Qi�QTT��bU]_fU��TYcQR\U��U^QR\U�_b�]_TYVi�SUbdQY^�]U^e�cU�
\USdY_^c��TU`U^TY^W�_^�i_eb�SebbU^d�QSdYfYdYUc��5�W���YV�i_e�T_�^_d�XQfU
Y]`\U]U^dUT�U`XU]UbYc�VY\Uc�Y^d_�i_eb�`b_ZUSd��dXU�Process Project
]U^e�YdU]�Yc�TYcQR\UT�

%�!�!�# DXU�D__\RQbc



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\
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7U_7U^Yec�XQc�`_gUbVe\�d__\RQbc��<_SQdUT�Zecd�RU\_g�dXU�]U^e�RQb�_b
T_S[UT�d_�Q^i�_V�dXU�]QY^�gY^T_gµc�R_bTUbc��dXUi�QSd�Qc�Q�WbQ`XYSQ\�S_^�
db_\�SU^dUb��gXUbU�i_e�]Qi�QSSUcc�dXU�]_Te\Uµc�]_cd�S_]]_^\i�ecUT
Ve^SdY_^c�gYdX�dXU�S\YS[�_V�Q�]_ecU�Redd_^��6_b�UhQ]`\U��Y^cdUQT�_V
_`U^Y^W�dXU�File/Save�S_]]Q^T�Y^�dXU�]U^e�d_�cQfU�dXU�SebbU^d�`b_�
ZUSd��i_e�]Qi�SX__cU�dXYc�Ve^SdY_^�Vb_]�dXU�d__\RQb�Ri�S\YS[Y^W�_^�dXU
S_bbUc`_^TY^W�YS_^�

6YWebU�%�$*�D__\RQb�1bUQ

9V�dXU�Ve^SdY_^�Qcc_SYQdUT�gYdX�Q^�YS_^�Yc�^_d�QfQY\QR\U�V_b�c_]U�bUQc_^�
dXU�bUc`USdYfU�Redd_^�gY\\�RU�TYcQR\UT�Q^T�Ydc�S_\_bc�gY\\�RU�Y^fUbdUT�_b
WbQiUT��3\YS[Y^W�_^�Q�TYcQR\UT�Redd_^�gY\\�XQfU�^_�UVVUSd�

7U_7U^Yec�Q\\_gc�i_e�d_�TUVY^U�d__\RQbc�Ri�SX__cY^W�dXU�]U^e�YdU]
View/Toolbars… ��dXU�S_bbUc`_^TY^W�Redd_^�_V�dXU�d__\RQb
4Yc`\Qi�_b�Ri�S\YS[Y^W�Q^igXUbU�_^�dXU�d__\RQb�QbUQ��DXYc�_`U^c�Q
S_^dUhd�]U^e�_VVUbY^W�dXU�^Q]Uc�_V�Q\\�d__\RQbc�V_b��TU��cU\USdY_^��CU�
\USdY^W�Q�d__\RQb�S\_cUc�dXU�S_^dUhd�]U^e��DXU�1``U^TYh�1�TUcSbYRUc�Y^
TUdQY\�dXU�Secd_]YjY^W�_V�d__\RQbc�
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%�!�!�$ DXU�3\YU^d�1bUQ
DXU�S\YU^d�QbUQ�Yc�dXU�`\QSU�gXUbU�`b_ZUSdc�gY\\�RU�_`U^UT��Y^�V_b]�_V
SXY\T�gY^T_gc���9^�QTTYdY_^��Q^i�`b_SUcc�gY\\�RU�T_Se]U^dUT�Y^�Q^�_ed�
`ed�gY^T_g��eceQ\\i�`_cYdY_^UT�Qd�dXU�R_dd_]�_V�dXU�S\YU^d�QbUQ�

6YWebU�%�%*�3\YU^d�1bUQ

3XY\T�gY^T_gc�]ecd�^_d�\UQfU�dXU�S\YU^d�QbUQ��9V�i_e�dbi�d_�TbQW�Q�`b_ZUSd
_edcYTU�dXU�S\YU^d�QbUQ��Yd�Yc�Sed�Q\_^W�dXU�S\YU^d�gY^T_g�c�R_bTUbc��>?
TQdQ�WUdc�\_cd��dXYc�Yc�_^\i�Q�WbQ`XYS�S\Y``Y^W���DXU�_ed`ed�gY^T_g�]Qi
QSd�Qc�T_S[UT�gY^T_g�_b�Yd�]Qi�\UQfU�dXU�S\YU^d�QbUQ��cUU�cUSdY_^�%�#��

DXU�]QY^�gY^T_g�]Qi�S_^dQY^�]_bU�dXQ^�_^U�`b_ZUSd�cY]e\dQ^U_ec\i�
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%�!�!�% DXU�CdQdec�2Qb
1�cdQdec�RQb�S_fUbc�dXU�R_dd_]�_V�dXU�]QY^�gY^T_g��TYc`\QiY^W��Vb_]�dXU
\UVd�d_�dXU�bYWXd�*
∗ 9^V_b]QdY_^��GXU^UfUb�i_e�]_fU�dXU�Sebc_b�QR_fU�Q�]U^e�_b

d__\RQb�YdU]��Q�c]Q\\�dUhd�Y^V_b]c�i_e�QR_ed�dXU�QSdY_^�dXQd�gY\\�RU
`UbV_b]UT�gXU^�dXU�YdU]�Yc�SX_cU^�

∗ DXU�\YSU^cU�`b_dUSdY_^�]_TU��?^U�_V
C?6D dXU�`b_WbQ]�Yc�`b_dUSdUT�Ri�Q�c_VdgQbU�[Ui
>5D dXU�`b_WbQ]�Yc�`b_dUSdUT�Ri�Q�^Udg_b[�c_VdgQbU�[Ui
4?>7 dXU�`b_WbQ]�Yc�`b_dUSdUT�Ri�Q�XQbTgQbU�\_S[
45=? dXU�`b_WbQ]�QSdc�_^\i�_^�TU]_�TQdQ�

∗ DXU�SebbU^d�TYc`\Qi�]_TU��?^U�_V
@b_SUccY^W _b
1TZecd]U^d _b
Q�cU\V�TUVY^UT�TYc`\Qi�Wb_e`
I_e�]Qi�TUVY^U�dXU�_RZUSdc��\QiUbc��dXQd�QbU�d_�RU�TYc`\QiUT�Y^�UQSX
]_TU�

∗ DXU�SebbU^d�CicdU]��GXU^�i_e�Q�`b_ZUSd�gYdX_ed�`b_fYTY^W�Q�CicdU]�
i_e�gY\\�XUbU�VY^T�dXU�cdbY^W�Standard Map Projection�

I_e�]Qi�d_WW\U�dXU�cdQdec�RQb�_VV�Q^T�_^��D_�T_�c_��d_WW\U�dXU
]U^e�YdU]�View/Status Bar�_b�dXU�S_bbUc`_^TY^W�d__\RQb
YS_^�Y^�dXU�Options�d__\RQb�

6YWebU�%�&*�DXU�CdQdec�2Qb
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%�!�" 8_d�;Uic

7U^UbQ\\i��i_e�gY\\�cU\USd�Q^�_`dY_^�Vb_]�dXU�]QY^�]U^e�fYQ�dXU
]_ecU�_b�dXU�[UiR_QbT��DXYc�SQ^�RU�QSSU\UbQdUT�fYQ�X_d�[Uic��@bUccY^W
Q�X_d�[Ui�TUbYfUc�dXU�cQ]U�bUce\d�Yc�UhQSd\i�dXU�cQ]U�Qc�ecY^W�dXU�^_b�
]Q\�cdU`c�\Y[U�cU\USdY_^�Vb_]�Q�]U^e��Red�Yd�Yc�]eSX�VQcdUb�

2i�TUVQe\d��dXUcU�X_d�[Uic�QbU�TUVY^UT*

4U\ TU\UdUc�dXU�SebbU^d\i�QSdYfQdUT�YdU]�_V�dXU�^QfYWQd_b
Y^S\eTY^W�Ydc�S_^dU^dc�Q^T�SXY\T�U\U]U^dc

5cS bU]_fUc�dXU�cU\USdY_^�_V�Q^�_RZUSd
3db\�> cX_bdSed�V_b�File/New
3db\�? cX_bdSed�V_b�File/Open
3db\�C cX_bdSed�V_b�File/Save
3db\�@ cX_bdSed�V_b�File/Print
1\d�H������ cX_bdSed�V_b�File/Exit
3db\�H cX_bdSed�V_b�Edit/Cut
3db\�3 cX_bdSed�V_b�Edit/Copy
3db\�F cX_bdSed�V_b�Edit/Paste

8_gUfUb��i_e�]Qi�QTT�i_eb�_g^�cX_bdSedc�fYQ�dXU�`e\\�T_g^�]U^e
_`dY_^�Options/Shortcuts… �6_b�Q�S_]`\UdU�TUcSbY`dY_^�_V�dXYc�d__\
`\UQcU�bUVUb�d_�1``U^TYh�1�! ��DXU�V_\\_gY^W�\Ycd�TYc`\Qic�ceWWUcdY_^c�V_b
_VdU^�ecUT�`b_SUTebUc*

3db\�1 cX_bdSed�V_b�View/Zoom All
3db\�9 cX_bdSed�V_b�Project/Files into Project
3db\�CXYVd�< cX_bdSed�V_b�Process/Process Line
3db\�CXYVd�C cX_bdSed�V_b�Process/Settings…
3db\�D cX_bdSed�V_b�Options/Styles
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%�" DXU�@b_ZUSd�GY^T_g

1�`b_ZUSd�gY^T_g�S_^cYcdc�_V�dXbUU�`Qbdc*

DXU�dYd\U�RQb����DXU�^QfYWQd_b���������������DXU�`b_ZUSd�VYU\T

6YWebU�%�'*�@b_ZUSd�GY^T_g

DXU�dYd\U�RQb�Y^TYSQdUc�dXU�^Q]U�_V�dXU�`b_ZUSd�Q^T�Q\\_gc�i_e�d_�]Y^Y�
]YjU��]QhY]YjU�_b�S\_cU�dXU�gY^T_g�fYQ�dXU�gU\\�[^_g^�GY^T_gc�YS_^c�Qd
dXU�\UVd�_b�bYWXd�R_bTUb��GYdX�Q^�QSdYfU�`b_ZUSd�gY^T_g��Ydc�dYd\U�RQb�XQc�Q
S_\_bUT�RQS[Wb_e^T��Q^�Y^QSdYfU�`b_ZUSd�gY^T_g�cX_gc�Q�WbQiUT�dYd\U�RQb�

1SdYfQdU�dXU�`b_ZUSd�gY^T_g�Ri�S\YS[Y^W�gYdX�dXU�\UVd�]_ecU�Redd_^�Q^i�
gXUbU�_^�Yd��DXU�cdQbd�_V�c_VdgQbU�]_Te\Uc�_^\i�QVVUSdc�dXU�QSdYfU�`b_ZUSd�

DXU�^QfYWQd_b�Q^T�dXU�`b_ZUSd�VYU\T�TYc`\Qi�dXU�S_^dU^dc�_V�dXU�`b_ZUSd�Y^
TYVVUbU^d�gQic��DXU�S_^dU^d�_V�R_dX�QbUQc�Yc�cY]Y\Qb��Red�bU`bUcU^dQdY_^
TYVVUbc��9V�i_e�]Qb[�Q^�_RZUSd�Y^�_^U�_V�dXUcU�QbUQc��7U_7U^Yec�gY\\�]Qb[
Yd�Qed_]QdYSQ\\i�Y^�dXU�_dXUb��DXYc�_`dY_^�XU\`c�i_e�d_�fUbi�aeYS[\i�VY^T
`_Y^dc��RQcU\Y^Uc�_b�_RcUbfQdY_^�VY\Uc�gYdX�Zecd�Q�VUg�]_ecU�S\YS[c�
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%�"�! DXU�>QfYWQd_b

%�"�!�! 7U^UbQ\
DXU�Y^WU^Y_ec�7U_7U^Yec�^QfYWQd_b�Q\\_gc�i_e�d_�UQcY\i�cU\USd�Q^T�UTYd
`b_ZUSd�S_]`_^U^dc�Ri�dXUYb�^Q]Uc�_b�dUhdeQ\�bU`bUcU^dQdY_^c��@b_ZUSd
S_]`_^U^dc�]YWXd�RU*�`_Y^dc��RQcU\Y^Uc��_RcUbfQdY_^�VY\Uc��U`XU]UbYc
VY\Uc��bUce\d�fUSd_bc��[Y^U]QdYS�dbQZUSd_bYUc��S_^dQY^Ubc�V_b�_RZUSdc�Q^T
]_bU�

6YWebU�%�(*�>QfYWQd_b

DXU�cdbeSdebU�_V�dXU�^QfYWQd_b�gY\\�RU�VQ]Y\YQb�d_�i_e��cY^SU�Yd�bUcU]�
R\Uc�dXU�cdbeSdebU�_V��U�W���dXU�GY^T_gc�5h`\_bUb��9d�Yc�_bWQ^YjUT�Y^�Q
XYUbQbSXYSQ\�cdbeSdebU�Q^T�`b_fYTUc�QSSUcc�d_�_RZUSdc�fYQ�cUfUbQ\�dbUUc�

5�W���Q�RQcU\Y^U�S_^cYcdc�_V�dXU�\Y^U�YdcU\V��Q�cdQbd�Q^T�Q^�U^T�`_Y^d��CU�
\USdY^W�dXU�RQcU\Y^U�Y^�dXU�^QfYWQd_b�gY\\�RbY^W�i_e�d_�Q�dbUU�S_^dQY^Y^W
R_dX�dXU�cdQbd�Q^T�dXU�U^T�`_Y^d��9V�_^U�_V�dXU�`_Y^dc�Yc�S_^^USdUT�d_
Q^_dXUb�\Y^U�Qc�gU\\��cU\USdY^W�dXU�`_Y^d�gY\\�_`U^�Q�dbUU�cX_gY^W�Q\\
S_^^USdUT�RQcU\Y^Uc��Q^T�c_�_^��9d�Yc�UQci�Qc�^UfUb�RUV_bU�d_�^QfYWQdU
dXb_eWX�dXU�S_^^USdYfYdi�_V�i_eb�TQdQ�
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6YWebU�%�)*�>QfYWQd_b�5hQ]`\U

1�S\YS[�gYdX�dXU�bYWXd�]_ecU�Redd_^�_^d_�Q^i�YdU]�_V�dXU�dbUU�_`U^c�Q
S_^dUhd�]U^e��DXU�S_^dUhd�]U^e�Q\\_gc�i_e�d_�`UbV_b]�dXU�]_cd�Y]�
`_bdQ^d�QSdY_^c�bU\QdUT�d_�dXU�cU\USdUT�YdU]�Qd�Q^i�dY]U�

D_�TU\UdU�Q^i�_V�dXU�_RZUSdc�_V�dXU�`b_ZUSd��QSdYfQdU�dXU�YdU]�Q^T�S\YS[
dXU�[UiR_QbT�Redd_^�Del��DXYc�QSdY_^�TU\UdUc�dXU�SebbU^d\i�QSdYfQdUT
YdU]�_V�dXU�^QfYWQd_b�Y^S\eTY^W�Ydc�S_^dU^dc�Q^T�SXY\T�U\U]U^dc��8_g�
UfUb��dXU�`_Y^dUb�d_�Q�S_bbUc`_^TY^W�_RcUbfQdY_^�VY\U�gY\\�_^\i�RU�TU�
\UdUT��YV�i_e�QSdYfQdU�dXU�_RcUbfQdY_^�VY\U�YdcU\V�Q^T�dXU^�S\YS[�dXU�[Ui�
R_QbT�Redd_^�Del�

%�"�!�" 3_^dQY^Ubc
2QcYSQ\\i��S_^dQY^Ubc�Q\\_g�i_e�d_�QSSUcc�dXUcU�S_]`_^U^dc*
♦ �@_Y^dc
♦ �;Y^U]QdYSc��YV�[Y^U]QdYSQ\\i�TUbYfUT�TQdQ�QbU�QfQY\QR\U�
♦ �2QcU\Y^Uc
♦ �D_dQ\�CdQdY_^�Q^T�� �<UfU\\Y^W
♦ ��FUSd_bc
♦ �?RcUbfQdY_^�6Y\Uc
♦ �5`XU]UbYc�6Y\Uc
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5QSX�S_^dQY^Ub�RbQ^SXUc�Y^�Ydc�_g^�di`YSQ\�_bTUb�Q^T�S_^dQY^c�dXU�V_\�
\_gY^W�YdU]c*

♦ DXU�@_Y^dc�S_^dQY^Ub� ��ce]]QbYjUc�Q\\�`_Y^dc�YTU^dYVYUT�Ri�7U_�
7U^Yec��
@_Y^dc�QbU�bU`bUcU^dUT�Ri�Q�WbUU^�SYbS\U�� ��Q^T�dXU�`_Y^d�^e]�
RUb�
1�R\eU�dbYQ^W\U�]Qb[c�VYhUT�`_Y^dc�� ��
GYdX�Cd_`�7_�TQdQ��dXU�@_Y^dc�S_^dQY^Ub�TYc`\Qic�bUVUbU^SU�cdQ�
dY_^�c��� ��Q^T�b_fUb�YTU^dYVYUbc�� ��Qc�gU\\�Qc�Q\\�cd_`�`_Y^dc�
@_Y^dc�gYdX��bU��Y^YdYQ\YjQdY_^�`UbY_Tc�QbU�]Qb[UT�Ri�Q^�Y^YdYQ\YjQ�
dY_^�YS_^�� ���_dXUbc�Ri�dXU�cd_`�`_Y^d�YS_^�� ���dXUYb�^Q]Uc�Q^T
dXU�dY]U�_V�]UQcebU]U^d�
1�aeUcdY_^�]Qb[� �]Qb[c�dXU�`_Y^d��gXYSX�\QS[�X_bYj_^dQ\�Y^V_b�
]QdY_^��TUbYfUT��U�W���Vb_]�\UfU\\Y^W�]UQcebU]U^d��
7U_7U^Yec�Qed_]QdYSQ\\i�c_bdc�dXU�`_Y^dc�TU`U^TY^W�_^�dXU�TQdU�_V
SbUQdY_^��I_e�]Qi��X_gUfUb��c_bd�dXU�`_Y^dc�Ri�_dXUb�SbYdUbYQ��1SdY�
fQdU�dXU�S_^dQY^Ub�@_Y^dc�Q^T�_`U^�dXU�S_^dUhd�]U^e�gYdX�Q�S\YS[
_V�dXU�bYWXd�]_ecU�Redd_^��9dU]�Sort�_VVUbc�dXU�V_\\_gY^W�Q\`XQ�
^e]UbYSQ\�c_bdY^W�_`dY_^c*
C_bd*
Ri�>Q]U Ri�dXU�`_Y^d�^e]RUb�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�9^V_ Ri�dXU�`_Y^d�Y^V_�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�3_TU Ri�dXU�S_TU�Y^V_�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�5Qcd Ri�dXU�UQcd�S__bTY^QdU�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�>_bdX Ri�dXU�>_bdX�S__bTY^QdU�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�94 Ri�dXU�Y^dUb^Q\�bUVUbU^SU�^e]RUb�_V�dXU�`_Y^d
1cSU^TY^W* d_WW\U�c_bd�_bTUb�d_�QcSU^TY^W
4UcSU^TY^W* d_WW\U�c_bd�_bTUb�d_�TUcSU^TY^W�
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♦ DXU�;Y^U]QdYSc�S_^dQY^Ub� �_^\i�cX_gc�e`��YV�[Y^U]QdYS�TQdQ�Yc
QfQY\QR\U��9d�ce]]QbYjUc�dXU�[Y^U]QdYSQ\\i�_RcUbfUT�\Y^Uc�TUVY^UT�Ri
dXU�bUVUbU^SU�Q^T�dXU�b_fUb�_RcUbfQdY_^�VY\Uc�gYdX�_fUb\Q``Y^W�dY]U
c`Q^c�

;Y^U]QdYS�\Y^Uc�QbU�bU`bUcU^dUT�Ri�Q�[Y^U]QdYS�\Y^U�YS_^�� ��Q^T
dXU�cUaeU^SU�_V�dXU�`_Y^d�^e]RUbc�_V�dXU�S_^^USdUT�_RcUbfQdY_^
VY\Uc��DXU�^Q]Uc�QbU�cU`QbQdUT�Ri�Q^�QcdUbYc[�d_�Y^TYSQdU�dXQd�dXU
[Y^U]QdYS�VY\Uc�di`YSQ\\i�S_^dQY^�cUfUbQ\�`_cYdY_^c�bU\QdYfU�d_�dXU�bUV�
UbU^SU�cdQdY_^�
DXU�_bTUb�_V�[Y^U]QdYS�\Y^Uc�TU`U^Tc�Ri�TUVQe\d�_^�dXU�_bTUb�_V�Y^�
cUbdY_^��I_e�]Qi��X_gUfUb��c_bd�dXU�\Y^Uc�Ri�_dXUb�SbYdUbYQ��1SdYfQdU
dXU�;Y^U]QdYSc�S_^dQY^Ub�Q^T�_`U^�dXU�S_^dUhd�]U^e�gYdX�Q�S\YS[
_V�dXU�bYWXd�]_ecU�Redd_^��9dU]�Sort�_VVUbc�dXU�V_\\_gY^W�c_bdY^W
_`dY_^c*
C_bd*
Ri�BUVUbU^SU Ri�dXU�^Q]U�_V�dXU�bUVUbU^SU�VY\U
Ri�B_fUb Ri�dXU�^Q]U�_V�dXU�b_fUb�VY\U
Ri�CdQbd�dY]U Ri�dXU�cdQbd�dY]U�_V�dXU�S_]]_^�dY]U
Ri�DY]U�c`Q^ Ri�dXU�^e]RUb�_V�S_]]_^�cUS_^Tc�RUdgUU^

bUVUbU^SU�Q^T�b_fUb�VY\U
Ri�BQdY_ QVdUb�`b_SUccY^W�Ri�dXU�bQdY_�fQ\eU
Ri��CUccY_^c Ri�dXU�^e]RUb�_V�cUccY_^c
2i�94 Ri�dXU�Y^dUb^Q\�bUVUbU^SU�^e]RUb�_V�dXU�RQcU\Y^U
1cSU^TY^W* d_WW\U�c_bd�_bTUb�d_�QcSU^TY^W
4UcSU^TY^W* d_WW\U�c_bd�_bTUb�d_�TUcSU^TY^W�
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♦ DXU�2QcU\Y^Uc�S_^dQY^Ub� �ce]]QbYjUc�Q\\�RQcU\Y^Uc��Y�U���`_Y^dc
\Y^[UT�Ri�_RcUbfQdY_^�VY\Uc�gYdX�_fUb\Q``Y^W�dY]U�c`Q^c�
2QcU\Y^Uc�QbU�bU`bUcU^dUT�Ri�Q�RQcU\Y^U�YS_^�� � �� ���Q^T�dXU
cUaeU^SU�_V�dXU�`_Y^d�^e]RUbc�_V�dXU�`_Y^dc�dXUi�S_^^USd��DXU
^Q]Uc�QbU�cU`QbQdUT�Ri�Q^�Å�Qbb_g�
DXU�RQcU\Y^U�YS_^�SXQ^WUc�Ydc�Q``UQbQ^SU�TU`U^TY^W�_^�dXU�`b_S�
UccY^W�cdQdec�
������������������ RQcU\Y^U��^_d�`b_SUccUT
������������������ `b_SUccUT�RQcU\Y^U��cdQdec�-�WbUU^
������������������� `b_SUccUT�RQcU\Y^U��cdQdec�-�iU\\_g�bUT
7U_7U^Yec�Qed_]QdYSQ\\i�c_bdc�dXU�RQcU\Y^Uc�TU`U^TY^W�_^�dXU�TQdU
_V�SbUQdY_^��I_e�]Qi��X_gUfUb��c_bd�dXU�\Y^Uc�Ri�_dXUb�SbYdUbYQ��1SdY�
fQdU�dXU�S_^dQY^Ub�2QcU\Y^Uc�Q^T�_`U^�dXU�S_^dUhd�]U^e�gYdX�Q
S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^��9dU]�Sort�_VVUbc�dXU�V_\\_gY^W�Q\�
`XQ^e]UbYSQ\�c_bdY^W�_`dY_^c*
C_bd*
Ri�BUVUbU^SU Ri�dXU�^Q]U�_V�dXU�bUVUbU^SU�VY\U
Ri�B_fUb Ri�dXU�^Q]U�_V�dXU�b_fUb�VY\U
Ri�CdQbd�dY]U Ri�dXU�cdQbd�dY]U�_V�dXU�S_]]_^�dY]U
Ri�DY]U�c`Q^ Ri�dXU�^e]RUb�_V�S_]]_^�cUS_^Tc�RUdgUU^

bUVUbU^SU�Q^T�b_fUb�VY\U
Ri�BQdY_ QVdUb�`b_SUccY^W�Ri�dXU�bQdY_�fQ\eU
Ri��CUccY_^c Ri�dXU�^e]RUb�_V�cUccY_^c
2i�94 Ri�dXU�Y^dUb^Q\�bUVUbU^SU�^e]RUb�_V�dXU�RQcU\Y^U
1cSU^TY^W* d_WW\U�c_bd�_bTUb�d_�QcSU^TY^W
4UcSU^TY^W* d_WW\U�c_bd�_bTUb�d_�TUcSU^TY^W�
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♦ DXU�D_dQ\�CdQdY_^�S_^dQY^Ub� �\Ycdc�Q\\�dUbbUcdbYQ\�]UQcebU]U^dc
dXQd�gY\\�W_�Y^d_�dXU�^Udg_b[�QTZecd]U^d��DXU�dUbbUcdbYQ\�]UQcebU�
]U^dc�QbU�Y^cUbdUT�fYQ�VY\U�9?�
DXU�YS_^� �bU`bUcU^dc�dXU�dUbbUcdbYQ\�]UQcebU]U^d��7U_7U^Yec
Qed_]QdYSQ\\i�c_bdc�dXU�]UQcebU]U^dc��I_e�]Qi��X_gUfUb��c_bd�dXU
]UQcebU]U^dc�Ri�_dXUb�SbYdUbYQ��=Qb[�dXU�S_^dQY^Ub�D_dQ\�CdQdY_^
Q^T�_`U^�Ydc�S_^dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�
9dU]�Sort�_VVUbc�dXU�V_\\_gY^W�Q\`XQ^e]UbYSQ\�c_bdY^W�_`dY_^c**
C_bd*
Ri�BUVUbU^SU Ri�dXU�^Q]U�_V�dXU�bUVUbU^SU�VY\U
Ri�B_fUb Ri�dXU�^Q]U�_V�dXU�b_fUb�VY\U
Ri�94 Ri�dXU�Y^dUb^Q\�bUVUbU^SU�^e]RUb�_V�dXU�RQcU\Y^U
1cSU^TY^W* d_WW\U�c_bd�_bTUb�d_�QcSU^TY^W
4UcSU^TY^W* d_WW\U�c_bd�_bTUb�d_�TUcSU^TY^W�

♦ �DXU�S_^dQY^Ub�\UfU\\Y^W �\Ycdc�Q\\�\UfU\\Y^W�]UQcebU]U^d� ��gXYSX
]Qi�W_�Y^d_�dXU�QTZecd]U^d��DXU�\UfU\\Y^W�TQdQ�QbU�Y]`_bdUT�fYQ�VY\U
Y]`_bd�Y^d_�dXU�`b_ZUSd���7U_7U^Yec�Qed_]QdYSQ\\i�c_bdc�dXU�\UfU\\Y^W
]UQcebU]U^dc�

♦ DXU�FUSd_bc�S_^dQY^Ub� �ce]]QbYjUc�dXU�c_\edY_^�fUSd_bc�dXQd�gY\\
W_�Y^d_�dXU�^Udg_b[�QTZecd]U^d��FUSd_bc�]Qi�UYdXUb�RU�WU^UbQdUT
TebY^W�dXU�`b_SUccY^W�_b�Y^cUbdUT�fYQ�VY\U�9?�
FUSd_bc�QbU�bU`bUcU^dUT�Ri�Q�fUSd_b�YS_^� �Q^T�dXU�^e]RUb�_V�c_�
\edY_^c�QfQY\QR\U�V_b�dXU�fUSd_b�gXYSX�Yc�Y^TYSQdUT�Y^�RbQS[Udc�
DXU�_bTUb�_V�fUSd_bc�V_\\_gc�dXU�_bTUb�_V�RQcU\Y^Uc�Y^�dXU�2QcU\Y^U
S_^dQY^Ub�
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♦ DXU�?RcUbfQdY_^�6Y\Uc�S_^dQY^Ub� �ce]]QbYjUc�Q\\�QfQY\QR\U�_RcUb�
fQdY_^�VY\Uc�
5QSX�VY\U�Yc�bU`bUcU^dUT�Ri�Q�T_Se]U^d�YS_^� �Q^T�dXU�^Q]U�_V�dXU
VY\U��Y^S\eTY^W�Ydc�UhdU^cY_^�
7U_7U^Yec�Qed_]QdYSQ\\i�c_bdc�dXU�_RcUbfQdY_^�VY\Uc�Y^�_bTUb�TU�
`U^TY^W�_^�Y^cUbdY_^��I_e�]Qi��X_gUfUb��c_bd�dXU�VY\Uc�Ri�_dXUb�SbY�
dUbYQ��1SdYfQdU�dXU�S_^dQY^Ub�?RcUbfQdY_^�6Y\Uc�Q^T�_`U^�Ydc�S_^dUhd
]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^��9dU]�Sort�_VVUbc�dXU
V_\\_gY^W�Q\`XQ^e]UbYSQ\�c_bdY^W�_`dY_^c*
C_bd*
Ri�>Q]U Ri�dXU�`_Y^d�^e]RUb�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�CdQbd�DY]U Ri�dXU�cdQbd�dY]U�Qc�WYfU^�Y^�dXU�VY\U�XUQTUb
Ri�DY]U�C`Q^ Ri�dXU�dY]U�c`Q^�_V�_RcUbfQdY_^�Qc�WYfU^�Y^�dXU�VY\U

XUQTUb
Ri�94 Ri�dXU�Y^dUb^Q\�bUVUbU^SU�^e]RUb�_V�dXU�VY\U
1cSU^TY^W* d_WW\U�c_bd�_bTUb�d_�QcSU^TY^W
4UcSU^TY^W* d_WW\U�c_bd�_bTUb�d_�TUcSU^TY^W�

♦ DXU�5`XU]UbYc�6Y\Uc�S_^dQY^Ub� �ce]]QbYjUc�Q\\�QfQY\QR\U�U`XU]�
UbYc�VY\Uc�Y^�e`�d_�dXbUU�ceRS_^dQY^Ubc��TU`U^TY^W�_^�dXU�di`U�_V
U`XU]UbYc�VY\U�Y^S\eTUT�Y^d_�dXU�`b_ZUSd�
5QSX�ceRS_^dQY^Ub�Yc�bU`bUcU^dUT�Ri�Q�TYbUSd_bi�YS_^� �
5QSX�VY\U�Yc�bU`bUcU^dUT�Ri�Q�T_Se]U^d�YS_^� �Q^T�dXU�^Q]U�_V�dXU
VY\U��Y^S\eTY^W�Ydc�UhdU^cY_^�
7U_7U^Yec�Qed_]QdYSQ\\i�c_bdc�dXU�U`XU]UbYc�VY\Uc�Y^�_bTUb�TU`U^T�
Y^W�_^�dXU�Y^cUbdY_^�

=_cd�_V�dXUcU�YdU]c�]Qi�\UQT�d_�_dXUb�YdU]c��9V�_dXUb�YdU]c�QbU�QfQY\�
QR\U��dXYc�Yc�Y^TYSQdUT�Ri�Q�c]Q\\���R_h�Y^�dXU�dbUU��Q����R_h�Q\\_gc�i_e�d_
S\_cU�dXU�bUc`USdYfU��ceR��S_^dQY^Ub��

%�"�!�# ?RZUSd�<Y^[QWU
DXU�V_\\_gY^W�\Ycd�cX_gc�X_g�_RZUSdc�QbU�\Y^[UT*
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∇ Vb_]�Q�@_Y^d*
Q�� ��_RcUbfQdY_^�VY\Uc�gYdX�dXU�`_Y^d�^Q]U�Y^�dXUYb�XUQTUb
R�� �RQcU\Y^Uc�d_�dXU�`_Y^d��Y�U���_RcUbfQdY_^�VY\Uc�gYdX�_fUb\Q``Y^W
����������dY]U�c`Q^�UhYcd�
S�� ��dUbbUcdbYQ\�]UQcebU]U^dc�d_�_b�Vb_]�dXU�`_Y^d��YV�QfQY\QR\U

∇ Vb_]�Q�2QcU\Y^U*
Q�� �dXU�cdQbd�`_Y^d
R�� �dXU�U^T�`_Y^d
S��������!�CUccY_^�c��
���� ��U^QR\UT�cUccY_^
���� �TYcQR\UT�cUccY_^
T� �!�BUce\dc�S_^dQY^Ub�V_b�UQSX�`b_SUccY^W�S_]RY^QdY_^
���� ��X Results after S1…SY ���DXU�TUVQe\d�BUce\dc�S_^dQY^Ub
���������Yc�]Qb[UT�gYdX�á�cYW^�
���������4UVQe\d*�\Qcd�S_]`edUT�cUccY_^�S_]RY^QdY_^

∇ Vb_]�Q�;Y^U]QdYS�\Y^U*
Q�� �dXU�bUVUbU^SU�cdQdY_^�_RcUbfQdY_^�VY\U
R�� �dXU�b_fUb�_RcUbfQdY_^�VY\U

∇ Vb_]�Q�DUbbUcdbYQ\�=UQcebU]U^d*
Q�� �dXU�cdQbd�`_Y^d
R�� �dXU�U^T�`_Y^d

∇ Vb_]�Q�CUccY_^*
Q�� �_RcUbfQdY_^�VY\Uc�d_�cdQbd�Q^T�U^T�`_Y^d

∇ Vb_]�Q�BUce\dc�S_^dQY^Ub*
e`�d_�!!�bUce\dc�V_b�dXU�bUc`USdYfU�cUccY_^��DXUcU�]Qi�RU*

�Cd_`�7_
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�DbY`\U�4YVVUbU^SU
�4_eR\U�4YVVUbU^SU�6\_Qd�[%�TYVVUbU^d�`XQcUc]
�4_eR\U�4YVVUbU^SU�6YhUT�[%�TYVVUbU^d�`XQcUc]�

DXU�^e]RUb�_V�bUce\dc�TU`U^Tc�_^�dXU�QfQY\QR\U�TQdQ�

∇ 6b_]�dXU�C_\edY_^c�S_^dQY^Ub*
DXU�RUcd�`b_SUccY^W�bUce\d�_V�Q\\�`b_SUccY^W�cUccY_^c�V_b�UQSX�cY^W\U
c_\edY_^��DXUcU�]Qi�RU*

�Cd_`�7_
�DbY`\U�4YVVUbU^SU
�4_eR\U�4YVVUbU^SU�6\_Qd�[%�TYVVUbU^d�`XQcUc]
�4_eR\U�4YVVUbU^SU�6YhUT�[%�TYVVUbU^d�`XQcUc]�

DXU�^e]RUb�_V�c_\edY_^c�TU`U^Tc�_^�dXU�QfQY\QR\U�TQdQ�Q^T�dXU�bU�
ce\d�VY\dUb�ecUT�Y^�dXU�@b_SUccY^W�cUddY^Wc�

∇ Vb_]�Q^�?RcUbfQdY_^�VY\U*
��dXU�DbQZUSd_bi��YV�[Y^U]QdYS�b_fUb�TQdQ
�Cd_`�`_Y^dc�gYdX��bU��Y^YdYQ\YjQdY_^��YV�Cd_`�7_�TQdQ
�Cd_`�`_Y^dc�gYdX_ed��bU��Y^YdYQ\YjQdY_^��YV�Cd_`�7_�TQdQ

9V�Q^i�e^[^_g^�_RZUSd�cX_e\T�RU�Y^cUbdUT�Y^d_�dXU�`b_ZUSd��U�W���Q�fUS�
d_b�_V�e^[^_g^�di`U���Q�aeUcdY_^�]Qb[�cYW^� �gY\\�`bUSUTU�dXYc�_RZUSd�
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%�"�" DXU�@b_ZUSd�@\_d�1bUQ

%�"�"�! 7U^UbQ\
DXU�`b_ZUSd�`\_d�QbUQ�TYc`\Qic�dXU�S_^dU^dc�_V�dXU�`b_ZUSd�Y^�V_b]�_V�Q
�`bU\Y]Y^Qbi��c[UdSX��1VdUb�Y^cUbdY_^�_V�_RZUSdc��ceSX�Qc�_RcUbfQdY_^c�
fUSd_bc�_b�\_SQ\�S__bTY^QdUc��7U_7U^Yec�Qed_]QdYSQ\\i�SX__cUc�dXU
cSQ\U�^UUTUT�V_b�dXU�^Udg_b[�d_�S_]`\UdU\i�VY\\�dXU�QbUQ��S_^fUbdc�S_�
_bTY^QdUc�d_�cdQdU�`\Q^U�S__bTY^QdUc�Q^T�cX_gc�Q�]Q`�_^�dXU�SebbU^d
TQdQ��1\\�`_Y^dc�QbU�TYc`\QiUT�Y^�bU\QdY_^�d_�dXUYb�WU_WbQ`XYSQ\�S__bTY�
^QdUc���7U_7U^Yec�^UUTc�Q�CicdU]�d_�RU�QR\U�d_�]Q`�dXbUU�
TY]U^cY_^Q\�`_Y^dc�Y^d_�Q�dg_�TY]U^cY_^Q\�`\_d��9V�i_e�TYT�^_d�`b_fYTU
Q�CicdU]��7U_7U^Yec�Qed_]QdYSQ\\i�SX__cUc�dXU�CdQ^TQbT�=Q`�@b_ZUS�
dY_^����CUU�SXQ`dUb�&��

6YWebU�%�! *�@b_ZUSd�@\_d

@\UQcU�[UU`�Y^�]Y^T�dXQd�RUV_bU�_RcUbfQdY_^�VY\Uc�QbU�`b_S�
UccUT�`_cYdY_^c�QbU�cY^W\U�`_Y^d�SQ\Se\QdY_^c�Vb_]�S_TU�]UQc�
ebU]U^dc��1SSebQSi�Yc�QR_ed��!  ]��1VdUb�`b_SUccY^W��dXU
bU\QdYfU�`_cYdY_^c�_V�Q\\�`_Y^dc�gY\\�RU�Y]`b_fUT�Q^T�dXU�\Qi�
_ed�_V�dXU�`\_d�]Qi�SXQ^WU�

%
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1\\�_RcUbfQdY_^�VY\Uc�gYdX�_fUb\Q``Y^W�dY]U�c`Q^c�Q^T�Q�]Y^Y]e]�_V
_RcUbfUT�cQdU\\YdUc�QbU�S_^^USdUT�gYdX�Q�\Y^U�bU`bUcU^dY^W�Q�RQcU\Y^U�
I_e�]Qi�TUVY^U�dXU�cdi\Uc�V_b�Q^i�`\_d�_RZUSd��D_�T_�c_��SX__cU�dXU
]U^e�YdU]�Options/Styles… ��DXU�^_dUR__[�?RZUSd�Cdi\Uc�Q\\_gc
]_TYViY^W�dXU�cdi\Uc�_V�Q^i�TYc`\QiUT�_RZUSd��I_e�gY\\�VY^T�Q�TUcSbY`dY_^
_V�X_g�d_�]_TYVi�_RZUSd�cdi\Uc�Y^�1``U^TYh�1��3ecd_]YjY^W��

%�"�"�" J__]�?`dY_^c
2i�TUVQe\d��7U_7U^Yec�Qed_]QdYSQ\\i�SX__cUc�dXU�cSQ\U�^UUTUT�V_b�dXU
^Udg_b[�d_�S_]`\UdU\i�VY\\�dXU�QbUQ��?VdU^��i_e�]Qi�gQ^d�d_�Y^c`USd�Q^
U^\QbWUT�fYUg�_V�Q�`Qbd�_V�i_eb�`b_ZUSd��DXU^�i_e�]Qi�gQ^d�d_�bUdeb^
d_�dXU�_fUbfYUg�_^�i_eb�S_]`\UdU�^Udg_b[��1�VUg�]_ecU�S\YS[c�gY\\�RU
ceVVYSYU^d�V_b�i_e�d_�j__]�d_�dXU�VYddY^W�QbUQ�

?V�S_ebcU��i_e�]Qi�ecU�dXU�di`YSQ\�GY^T_gc�_`dY_^c�d_�bUcYjU�Q�gY^�
T_g��d_�]Y^Y]YjU�_b�]QhY]YjU�Q�SXY\T�gY^T_g��UdS��I_e�]Qi�Q\c_�ecU
dXU�]_ecU�d_�bUcYjU�dXU�`b_`_bdY_^�_V�dXU�^QfYWQd_b��`b_ZUSd�QbUQ�Q^T
_ed`ed�gY^T_g�d_�UQSX�_dXUb��DXUcU�_`dY_^c�U^\QbWU�_b�TUSbUQcU�dXU
SebbU^d�`\_d�

GXU^�TbQWWY^W�dXU�Sebc_b�gYdX�dXU�\UVd�]_ecU�Redd_^�_fUb�i_eb�`b_Z�
USd�`\_d�i_e�SQ^�QTTYdY_^Q\\i�TUVY^U�Q�`Qbd�_V�dXU�`\_d�Q^T�QSS_bTY^W\i
j__]�Y^d_�dXYc�TUdQY\UT�QbUQ��I_e�]Qi�bU`UQd�dXYc�QSdY_^�e`�d_�dXU�]Y\�
\Y]UdUb�bQ^WU�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!%)

6YWebU�%�!!*�4bQW�dXU�3ebc_b�?fUb�dXU�@b_ZUSd�1bUQ�d_�J__]�Y^

DXU�S_^dU^dc�_V�dXU�bUSdQ^W\U�Y^�dXU�`b_ZUSd�`\_d�TYc`\QiUT�Y^�6YWebU
%�!!�S_fUbc�dXU�`b_ZUSd�`\_d�QbUQ�Y^�dXU�^Uhd�VYWebU�

6YWebU�%�!"*�>Ug�1bUQ��J__]UT�Y^



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!& 

9V�dXU�`_Y^d�_V�Y^dUbUcd�XQc�]_fUT�_ed�_V�dXU�`\_d�QbUQ��QSdYfQdU�dXU�S_b�
bUc`_^TY^W�`_Y^d�Y^�dXU�@_Y^dc�S_^dQY^Ub��_`U^�Ydc�S_^dUhd�]U^e
�S\YS[�bYWXd�]_ecU�Redd_^��Q^T�S\YS[�dXU�]U^e�YdU]�Center��DXU�`b_�
ZUSd�`\_d�gY\\�RU�bUTbQg^�gYdX�dXU�SX_cU^�`_Y^d�Y^�dXU�SU^dUb�_V�dXU
TYc`\Qi��DXU�j__]�VQSd_b��X_gUfUb��gY\\�cdQi�dXU�cQ]U�

D_�bU�j__]�d_�dXU�_bYWY^Q\�`\_d�cSQ\U��S\YS[�dXU�_`dY_^�Zoom
All�_V�dXU�`e\\�T_g^�]U^e�View�_b�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^�_V�dXU�d__\RQb�4Yc`\Qi�

9V�i_e�gQ^d�d_�j__]�RQS[�d_�dXU�\Qcd�cSQ\U�VQSd_b��S\YS[�dXU�_`�
dY_^�Undo�_V�dXU�`e\\�T_g^�]U^e�View�_b�dXU�S_bbUc`_^TY^W
d__\RQb�Redd_^�_V�dXU�d__\RQb�4Yc`\Qi�

%�"�"�# 4Yc`\Qi�=_TUc
GYdXY^�7U_7U^Yec���i_e�SQ^�VbUU\i�TUcYW^�dXU�`b_ZUSd�`\_d��5QSX�di`U�_V
`\_d�_RZUSd�Yc�_bWQ^YjUT�Y^�Q�\QiUb��1�\QiUb��X_gUfUb��]Qi�S_^dQY^�TYV�
VUbU^d�di`Uc�_V�`\_d�_RZUSdc��<QiUbc�UhYcd��V_b�UhQ]`\U��V_b�TYVVUbU^d
di`Uc�_V�`_Y^dc��RQcU\Y^Uc��Q^T�c_�_^��GYdX�`_Y^dc��dXUbU�Yc�Q�\QiUb�V_b
cdQ^TQbT�`_Y^dc��_^U�V_b�`_Y^dc�TUbYfUT�Vb_]�Q�^QfYWQdY_^�VY\U��_^U�V_b
FC62�`_Y^dc��1``U^TYh�1�#�TUcSbYRUc�X_g�d_�cUd�S_\_bc�Q^T�V_^dc�_b�X_g
d_�TUVY^U�\Y^U�cdi\Uc�V_b�UQSX�\QiUb��I_e�]Qi�TUVY^U�TYVVUbU^d�\QiUb�cdi\U
cUdc�V_b�TYVVUbU^d�`b_ZUSdc�

7U_7U^Yec�Q\\_gc�i_e�d_�QbbQ^WU�\QiUbc�d_�fYceQ\YjU�i_eb�^Udg_b[�QS�
S_bTY^W�d_�i_eb�^UUTc��4UVY^U�4Yc`\Qi�7b_e`c�Q^T�cUd�Q\\�\QiUbc�i_e
gQ^d�d_�RU�TYc`\QiUT�gXU^�dXYc�4Yc`\Qi�7b_e`�Yc�QSdYfQdUT�

8_g�Yc�Q�TYc`\Qi�Wb_e`�QSdYfQdUT/�I_e�SQ^�cU\USd�Q�TYc`\Qi�Wb_e`�fUbi
UQcY\i�Vb_]�Q�`e\\�T_g^�\Ycd�_V�dXU�d__\RQb�4Yc`\Qi��9V�dXU�d__\RQb�4Yc�
`\Qi�Yc�^_d�fYcYR\U��S\YS[��bYWXd�]_ecU�Redd_^��_^d_�dXU�d__\RQb�QbUQ



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!&!

Q^T�SXUS[�dXU�YdU]�4Yc`\Qi+�dXU�d__\RQb�4Yc`\Qi�gY\\�dXU^�cX_g�e`�Y^
dXU�d__\RQb�QbUQ�

6YWebU�%�!#*�D__\RQb�4Yc`\Qi�gYdX�2_h�4Yc`\Qi�7b_e`c

9V�i_e�XQfU��U�W���`bUfY_ec\i�TUVY^UT�dg_�TYc`\Qi�Wb_e`c�Q^T�TYT�^_d�TU�
\UdU�dXU�dg_�TUVQe\d�TYc`\Qi�Wb_e`c��dXU�V_\\_gY^W�cU\USdY_^�gY\\�Q``UQb�
YV�i_e�S\YS[�dXU�Qbb_g�T_g^�Redd_^�_V�dXU�S_]R_�R_h*

6YWebU�%�!$*�4Yc`\Qi�7b_e`�CU\USdY_^

2i�TUVQe\d��7U_7U^Yec�Y]`\U]U^dc�dg_�\QiUb�Wb_e`c*�DXU�\QiUb�Wb_e`
@b_SUccY^W�Q^T�dXU�\QiUb�Wb_e`�1TZecd]U^d��4Yc`\Qi�Wb_e`�@b_SUccY^W
Yc�dXU�TUVQe\d�\QiUb�Wb_e`�Vb_]�cdQbd�e`�e`�d_�dXU�cdQbd�_V�Q^�QTZecd�
]U^d�`b_SUcc��4ebY^W�QTZecd]U^d��7U_7U^Yec�Qed_]QdYSQ\\i�cgYdSXUc
d_�dXU�TYc`\Qi�Wb_e`�1TZecd]U^d��DXU�\Qcd�dg_�Wb_e`c�_V�dXU�cU\USdY_^
QbU�ecUb�TUVY^UT�Y^�dXYc�UhQ]`\U��D_�SX__cU�_^U�_V�dXU�Wb_e`�cY]`\i
S\YS[�Ydc�^Q]U�

4Yc`\Qi�Wb_e`c�]Qi�RU�TUVY^UT��SXQ^WUT�Q^T�TU\UdUT��DXU�V_\\_gY^W
`QbQWbQ`Xc�TUcSbYRU�dXUcU�QSdY_^c��DXUi�QbU�Q\\�QSSUccYR\U�fYQ�dXU�^_dU�
R__[�@b_SUccY^W�?`dY_^c��3\YS[�Process/Settings�_b�dXU
S_bbUc`_^TY^W�d__\RQb�Redd_^�Vb_]�dXU�d__\RQb�@b_SUcc��DXU
^_dUR__[�@b_SUccY^W�?`dY_^c�`_`c�e`��3\YS[�dXU�dQR�4Yc`\Qi�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!&"

6YWebU�%�!%*�DXU�4Yc`\Qi�CUddY^Wc�?`dY_^c

DXU�\Ycd�R_h�4Yc`\Qi�7b_e`c�\Ycdc�dXU�SebbU^d�\QiUb�Wb_e`c��DXU�Redd_^c
bYWXd�_V�dXU�\Ycd�R_h�Q\\_g�dXU�TUVY^YdY_^��TU\UdY_^�Q^T�QSdYfQdY_^�_V�Q
\QiUb�Wb_e`�

D_�SXQ^WU�dXU�cUddY^Wc�_V�Q�\QiUb�Wb_e`�cU\USd�Ydc�^Q]U�Q^T�S\YS[�Red�
d_^�Define>>�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!&#

6YWebU�%�!&*�7b_e`�4UVY^YdY_^�4YQ\_W���CUddY^Wc�V_b�dXU�7b_e`�@b_SUccY^W

DXU�7b_e`�4UVY^YdY_^�4YQ\_W�TYc`\Qic�Qd�Ydc�d_`�dXU�SebbU^d�TYc`\Qi
7b_e`�^Q]U��I_e�]Qi�UTYd�dXU�^Q]U��Dg_�S_]`\UdU�\Ycdc�_V�Q\\�QfQY\�
QR\U�\QiUbc�V_\\_g��1\\�\QiUbc�WYfU^�Y^�dXU�R_h�CicdU]�<QiUbc�RU\_^W�d_
dXU�RQcYS�7U_7U^Yec�UaeY`]U^d��8_gUfUb��i_e�]Qi�UhdU^T�7U_7U^Yec
Q^T�]_TYVi�Yd�Y^�fQbY_ec�]Q^^Ubc��bUVUb�d_�1``U^TYh�1����9V�i_e�XQfU
T_^U�c_��QTTYdY_^Q\�\QiUbc�]Qi�RU�QfQY\QR\U�Y^�dXU�R_h�1``\YSQdY_^�<Qi�
Ubc��I_e�]Qi�TU\UdU�Y^TYfYTeQ\�\QiUbc�_V�dXU�R_h�1``\YSQdY_^�<QiUb�ec�
Y^W�dXU�Redd_^�Delete�RU^UQdX�dXU�R_h��CicdU]�\QiUbc�SQ^^_d�RU�TU�
\UdUT�

DXU�SXUS[UT�SXUS[R_hUc�cX_g�SebbU^d\i�fYcYR\U�\QiUbc��9V�i_e�gQ^d�d_
SXQ^WU�dXU�cU\USdY_^��S\UQb�_b�SXUS[�dXU�SXUS[R_h�_V�dXU�bUc`USdYfU



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!&$

YdU]c��DXU�Redd_^c�All�Q^T�None�RU^UQdX�Q�R_h�Q\\_g�i_e�d_�cU\USd�_b
TUcU\USd�Q\\�\QiUbc�_V�dXU�bUc`USdYfU�\Ycd�R_h�

3\YS[�OK�d_�QSSU`d�dXU�SXQ^WUc�_b�Apply�d_�QSSU`d�dXU�SXQ^WUc�Q^T�d_
Q``\i�dXU�SebbU^d�4Yc`\Qi�7b_e`�Y^�dXU�SebbU^d�`b_ZUSd��3\_cU�dXU�TYQ�
\_W�gYdX�Close�

8UbU�Yc�Q�\Ycd�_V�Q\\�QfQY\QR\U�_RZUSdc�Y^�dXU�R_h�CicdU]�<QiUb*
ã 8YTTU^
ã CdQdYS�@_Y^dc
ã Cd_`�7_�@_Y^dc
ã FC62�@_Y^dc
ã 2QcU\Y^Uc
ã CdQdYcdYSQ\�DUcdc
ã DbQZUSd_bYUc
ã FUSd_bc
ã D_dQ\�CdQdY_^
ã @b_SUcc_b�5\\Y`cUc
ã 1TZecd]U^d�5\\Y`cUc
ã DbQ^cV_b]QdY_^�5bb_bc
ã BUVUbU^SU�5\\Y`cU��@b_SUccY^W�
ã BUVUbU^SU�5\\Y`cU��1TZecd]U^d�
ã BUVUbU^SU�2Qb
ã BUVUbU^SU�7bYT
ã DY]U�=Qb[Ubc

@\UQcU�^_dU�dXU�\QiUb�BUVUbU^SU�7bYT��@QWU�4Yc`\Qi�_V�dXU�@b_SUccY^W
?`dY_^c�^_dUR__[�QTTYdY_^Q\\i�Q\\_gc�i_e�d_�TUVY^U�Q�gYTdX�V_b�dXU
WbYT�_fUb�i_eb�`\_d��I_e�]Qi�UTYd�dXU�VYU\T�7bYT�GYTdX�Y^�dXU�R_h
?dXUb�@QbQ]UdUbc��DXU�TUVQe\d�fQ\eU�Yc�!  ]��6ebdXUb�i_e�]Qi�Y^fUbd
dXU�TYc`\Qi�_bYU^dQdY_^�V_b�^_bdXY^W�Q^T�UQcdY^W�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!&%

D_�QTT�Q�^Ug�\QiUb�Wb_e`�S\YS[�dXU�Redd_^�Add�_V�dXU�`QWU�4Yc`\Qi�_V
dXU�^_dUR__[�@b_SUccY^W�?`dY_^c��7U_7U^Yec�Qed_]QdYSQ\\i�QTTc�Q
^Ug�YdU]�d_�dXU�cU\USdY_^�_V�4Yc`\Qi�7b_e`c�e^TUb�dXU�^Q]U�New
Group #��gXUbU�#�cdQ^Tc�V_b�Q�^e]RUb��!��DXU^��QSdYfQdU�dXU�Wb_e`
New Group # Q^T�S\YS[�dXU�Redd_^�Define>> d_�UTYd�dXU�^Q]U�Q^T
d_�]Q[U�i_eb�cU\USdY_^�_V�\QiUbc��cUU�6YWebU�%�!&�Q^T�dXU�`QbQWbQ`Xc
QR_fU��

D_�TU\UdU�Q�4Yc`\Qi�7b_e`�Vb_]�dXU�\Ycd�QSdYfQdU�Ydc�^Q]U�Q^T�S\YS[�dXU
Redd_^�Delete��DXU�4Yc`\Qi�7b_e`�gY\\�RU�Y]]UTYQdU\i�TU\UdUT�Vb_]
dXU�cU\USdY_^�

I_e�]Qi�QSSU`d�i_eb�UTYdc�Q^T�S\_cU�dXU�TYQ\_W��QSSU`d�gYdX_ed�S\_cY^W
dXU�TYQ\_W�_b�SQ^SU\�i_eb�UTYdc�

GXi�T_Uc�7U_7U^Yec�ecU�UTYdQR\U�4Yc`\Qi�7b_e`c�Y^cdUQT�_V�Q�`bUTU�
VY^UT�TYc`\Qi�cUddY^W/
!� 4Yc`\Qi�7b_e`c�Q\\_gc�i_e�d_�SX__cU�dXU�cUddY^W�QSS_bTY^W�d_�i_eb

SebbU^d�dQc[��`b_SUccY^W��QTZecd]U^d��dbQ^cV_b]QdY_^��Ubb_b�TUdUS�
dY_^��UdS���

"� 7U_7U^Yec�SQ^�TYc`\Qi�Q�\_d�_V�c`USYVYS�Y^V_b]QdY_^��U�W���`_Y^d�Ub�
b_b�U\\Y`cUc�Q^T�XUYWXd�RQbc�QVdUb�QTZecd]U^d��RQcU\Y^U�Ubb_b�U\\Y`�
cUc�Q^T�XUYWXd�RQbc�QVdUb�`b_SUccY^W��dbQ^cV_b]QdY_^�Ubb_bc�QVdUb
QTZecd]U^d�_V�dbQ^cV_b]QdY_^�`QbQ]UdUbc��UdS����gYdX_ed�_fUb�
Sb_gTY^W�dXU�`b_ZUSd�`\_d��RUSQecU�4Yc`\Qi�7b_e`c�SQ^�RU�cU�
\USdUT�

#� 4Yc`\Qi�7b_e`c�Q\\_g�i_e�d_�]Y^Y]YjU�dXU�^e]RUb�_V�_RZUSdc�TYc�
`\QiUT�_^�dXU�cSbUU^��GYdX�\QbWU�^Udg_b[c��dXYc�]Qi�RU�bQdXUb�QT�
fQ^dQWU_ec��YV�i_e�QbU�\__[Y^W�V_b�cY^W\U�_RZUSdc�

$� 4Yc`\Qi�7b_e`c�Q\\_g�i_e�d_�XYTU�`b_ZUSd�_RZUSd��@b_SUTebUc��ceSX
Qc�`b_SUccY^W�_b�QTZecd]U^d�T_�^_d�ecU�XYTTU^�_RZUSdc�

%� 4UVY^Y^W�fUbi�c`USYVYS�4Yc`\Qi�7b_e`c�Q\\_gc�i_e�d_�Secd_]YjU�dXU
`b_ZUSd�`\_d�V_b�]Y^_b��Red�Y^dUbUcdY^W�_`UbQdY_^c�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!&&

6_b�UhQ]`\U��i_eb�^Udg_b[�S_^cYcdc�_V�cdQdYSQ\\i�TUbYfUT�`_Y^dc�Q^T
Cd_`�7_�TQdQ��DXU^�i_e�]Qi�`bUVUb�d_�VYbcd�`b_SUcc�dXU�cdQdYS�`_Y^dc�
RUV_bU�`b_SUccY^W�dXU�[Y^U]QdYS�TQdQ��9^�dXYc�SQcU��TUVY^U�dg_�4Yc`\Qi
7b_e`c�_^U�S_^dQY^Y^W�dXU�cdQdYS�`_Y^dc�Q^T�RQcU\Y^Uc��dXU�_dXUb�_^U
cX_e\T�S_^dQY^�dXU�[Y^U]QdYS�\Y^Uc�Q^T�FC62�Q^T�Cd_`�7_�`_Y^dc�

1�cUS_^T�UhQ]`\U*�I_e�]Qi�RU�Y^dUbUcdUT�Y^�dXU�TYcdQ^SUc�RUdgUU^�dXU
`_Y^dc�_V�i_eb�^Udg_b[��DXU�YdU]�Distance Meter�_V�dXU�`e\\�T_g^
]U^e�D__\c�S_]`edUc�dXU�TYcdQ^SUc�RUdgUU^�cU\USdUT�`_Y^dc��9^�dXYc
SQcU��i_e�]YWXd�TUVY^U�Q�4Yc`\Qi�7b_e`�TYc`\QiY^W�_^\i�dXU�`_Y^dc
�gXYSX�XU\`c�i_e�d_�cU\USd�dXU�`_Y^dc���9V�i_e�dXU^�SX__cU�dXU�TYcdQ^SU
]UdUb�d__\��dXU�4YcdQ^SU�=UdUb�\QiUb�gY\\�RU�Qed_]QdYSQ\\i�QTTUT�d_�i_e
SebbU^d�4Yc`\Qi�7b_e`��DXU�`\_d�QbUQ�]Qi�dXU^�TYc`\Qi�Q�`b_ZUSd�`\_d
\Y[U�dXU�_^U�cX_g^�Y^�6YWebU�%�!'*

6YWebU�%�!'*�@b_ZUSd�@\_d�gYdX�EcUb�4UVY^UT�4Yc`\Qi�<QiUb�7b_e`



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!&'

%�"�"�$ DXU�2eY\d�Y^�4Yc`\Qi�7b_e`c�@b_SUccY^W�Q^T�1TZecd]U^d
2i�TUVQe\d��dXU�`b_ZUSd�`\_d�Yc�Y^�dXU�@b_SUccY^W�4Yc`\Qi�]_TU��I_e�]Qi
SXUS[�Ydc�\QiUbc�fYQ�dXU�`QWU�4Yc`\Qi�_V�dXU�@b_SUccY^W�CUddY^Wc�^_dU�
R__[��1SdYfQdU�dXU�\QiUb�Wb_e`�@b_SUccY^W�Y^�dXU�4Yc`\Qi�7b_e`c�\Ycd
R_h�Q^T�S\YS[�dXU�Redd_^�Define>>��DXU�7b_e`�4UVY^YdY_^�TYQ\_W
TYc`\Qic�dXU�SebbU^d�cUddY^Wc��cUU�6YWebU�%�!&��

I_e�]Qi�UTYd�dXU�cUddY^Wc��cUU�`bUfY_ec�cUSdY_^���D_�bUdeb^�d_�dXU�TU�
VQe\d�cUddY^Wc�Qd�Q^i�dY]U�S\YS[�dXU�Redd_^�Default�_V�dXU�`QWU�4Yc`\Qi
_V�dXU�@b_SUccY^W�?`dY_^c�^_dUR__[�

1VdUb�`b_SUccY^W�7U_7U^Yec�Qed_]QdYSQ\\i�ecUc�dXYc�TYc`\Qi�_`dY_^�
gXYSX�gY\\�bUce\d�Y^�Q�`\_d�Qc�cX_g^�Y^�6YWebU�%�!(��8_gUfUb��UfU^�YV�i_e
XQfU�Q\bUQTi�QTZecdUT�\Y^Uc��i_e�]Qi�Qd�Q^i�dY]U�bUdeb^�d_�dXU�@b_SUcc�
Y^W�TYc`\Qi��_b�Q^i�_dXUb��

6YWebU�%�!(*�4Yc`\Qi�Y^�@b_SUccY^W�=_TU

6YWebU�%�!)�cX_gc�dXU�TUVQe\d�QTZecd]U^d�]_TU�TYc`\Qi�cUddY^Wc��I_e
]Qi�UTYd�dXU�cUddY^Wc��cUU�`bUfY_ec�cUSdY_^���D_�bUdeb^�d_�dXU�TUVQe\d



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!&(

cUddY^Wc�Qd�Q^i�dY]U�S\YS[�dXU�Redd_^�Default�_V�dXU�`QWU�4Yc`\Qi�_V
dXU�@b_SUccY^W�?`dY_^c�^_dUR__[�

6YWebU�%�!)*�@b_SUccY^W�?`dY_^c��1TZecd]U^d�4Yc`\Qi

DXUcU�cUddY^Wc�bUce\d�QVdUb�QTZecd]U^d�Y^�Q�`b_ZUSd�`\_d�ceSX�Qc�cX_g^
Y^�6YWebU�%�" �



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!&)

6YWebU�%�" *�@b_ZUSd�@\_d�Y^�1TZecd]U^d�4Yc`\Qi�=_TU

%�"�"�% BUVUbU^SU�?RZUSdc
1�bUVUbU^SU�cSQ\U�RQb�Y^TYSQdUc�dXU�\U^WdX�_V�dXU�RQcU\Y^U��I_e
]Qi�d_WW\U�dXU�bUVUbU^SU�cSQ\U�RQb�_^�Q^T�_VV��YV�dXU�SebbU^d
4Yc`\Qi�7b_e`�S_^dQY^c�dXYc�\QiUb�Q^T�YV�TQdQ�QbU�Q\bUQTi
TYc`\QiUT�Y^�dXU�SebbU^d�`b_ZUSd��2i�TUVQe\d��dXU�bUVUbU^SU
cSQ\U�RQb�Yc�d_WW\UT�_^��DXU�\U^WdX�_V�dXU�RQb�SXQ^WUc�gXU^

dXU�`\_d�Yc�j__]UT�

���
6YWebU�%�"!*�BUVUbU^SU�2Qb��D_WW\U�Redd_^

1VdUb�`b_SUccY^W��Q�bUVUbU^SU�Ubb_b�U\\Y`cU�Q^T�Q�XUYWXd�RQb�]Qi�Y^TY�
SQdU�dXU�cdQ^TQbT�Ubb_b�fQ\eUc��I_e�]Qi�d_WW\U�dXU�bUVUbU^SU�U\\Y`cU
Q^T�XUYWXd�RQb�_^�Q^T�_VV��GYdX�dXU�TUVQe\d�@b_SUccY^W�4Yc`\Qi�7b_e`�
dXUi�QbU�d_WW\UT�_^�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!' 

������
6YWebU�%�""*�@b_SUccY^W�BUVUbU^SU�5\\Y`cU��D__\RQb�2edd_^

1VdUb�QTZecd]U^d��Q�bUVUbU^SU�Ubb_b�U\\Y`cU�Q^T�Q�XUYWXd�RQb�]Qi�Y^TY�
SQdU�dXU�cdQ^TQbT�Ubb_b�fQ\eUc�V_b�dXU�`_Y^dc��I_e�]Qi�d_WW\U�dXU�bUV�
UbU^SU�U\\Y`cU�Q^T�XUYWXd�RQb�_^�Q^T�_VV��GYdX�dXU�TUVQe\d�1TZecd]U^d
4Yc`\Qi�7b_e`��dXUi�QbU�d_WW\UT�_^�

�������

6YWebU�%�"#*�1TZecd]U^d�BUVUbU^SU�5\\Y`cU��D__\RQb�2edd_^



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!'!

1�bUVUbU^SU�WbYT�]Qi�XU\`�i_e�d_�S_^db_\�dXU�\_SQdY_^�_V�i_eb
`_Y^dc�_b�RQcU\Y^Uc��2i�TUVQe\d��Yd�Yc�^_d�QSdYfQdUT�Y^�_^U�_V�dXU

dg_�ReY\d�Y^�4Yc`\Qi�7b_e`c��D_�cUd�Q�WbYT
• I_e�]Qi�SXQ^WU�dXU�cU\USdY_^�_V�_^U�_V�dXU�ReY\d�Y^�4Yc`\Qi�7b_e`c

_b
• QTT�Q�^Ug�4Yc`\Qi�7b_e`�Q^T�cU\USd�dXU�_`dY_^�BUVUbU^SU�7bYT�Y^

dXU�7b_e`�4UVY^YdY_^�TYQ\_W��cUU�cUSdY_^�4Yc`\Qi�7b_e`c��_b
• i_e�]Qi�S\YS[�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

9V�Q�WbYT�Yc�QSdYfQdUT��Yd�gY\\�S_fUb�i_eb�`b_ZUSd�`\_d�QbUQ*

6YWebU�%�"$*�BUVUbU^SU�7bYT

I_e�]Qi�TUVY^U�dXU�WbYT�gYTdX�V_b�dXU�SebbU^d�`b_ZUSd��3X__cU�dXU
YdU]�Settings… �_V�dXU�`e\\�T_g^�]U^e�Process �Q^T�S\YS[�dQR�4Yc�
`\Qi�_V�dXU�@b_SUccY^W�?`dY_^c�^_dUR__[�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!'"

6YWebU�%�"%*�5TYd�dXU�7bYT�GYTdX

5TYd�dXU�cdbY^W�VYU\T�7bYT�GYTdX�_V�dXU�R_h�?dXUb�@QbQ]UdUbc��2i�TU�
VQe\d��Yd�Yc�cUd�d_�!  ]��I_e�]Qi�QSSU`d�i_eb�UTYdc�_b�SQ^SU\�dXU]��9V
i_e�\QdUb�gQ^d�d_�bUdeb^�d_�dXU�TUVQe\d�fQ\eU��S\YS[�dXU�Redd_^�Default
_V�dXYc�`QWU�

%�"�"�& 1SdYfQdY^W
I_e�]Qi�XYWX\YWXd�\Y^Uc�Qc�gU\\�Qc�`_Y^dc�Ri�Q�S\YS[�gYdX�dXU�\UVd�]_ecU
Redd_^�_^d_�dXU�\Y^U��V_b�RQcU\Y^Uc��_b�_^�dXU�`_Y^d�^e]RUb��V_b
`_Y^dc���8YWX\YWXdY^W�Yc�^USUccQbi�V_b�QSdY_^c�_^�cY^W\U�_RZUSdc��ceSX�Qc
`b_SUccY^W�_V�Q�cY^W\U�\Y^U��U^QR\Y^W�TYcQR\Y^W�_V�cY^W\U�\Y^Uc��Y^c`US�
dY_^�_V�TQdQ��UdS�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!'#

6YWebU�%�"&*�1SdYfQdUT�2QcU\Y^U�C !#�C !$

%�"�"�' 3_\_b�AeQ\Ydi�9^TYSQd_b
1VdUb�`b_SUccY^W�Q�RQcU\Y^U�7U_7U^Yec�`b_fYTUc�dXU�aeQ\Ydi�_V�dXU�7@C
RQcU\Y^U�UcdY]QdY_^�gYdXY^�dXU�`b_ZUSd�`\_d��1^�Y^TYSQdY_^�RQcUT�_^
dbQVVYS�\YWXd�S_\_bc�Yc�ecUT*�WbUU^�TU^_dUc�Q�RQcU\Y^U�dXQd�gQc�ceSSUcc�
Ve\\i�`b_SUccUT�gYdX�VYhUT�Y^dUWUbc��Q�RQcU\Y^U�dXQd�Yc�cX_g^�Y^�iU\\_g
XQc�Q\c_�RUU^�ceSSUccVe\\i�`b_SUccUT�Q\dX_eWX�dXU�Y^dUWUb�Q]RYWeYdYUc
S_e\T�^_d�RU�VYhUT��6Y^Q\\i��Q�RQcU\Y^U�dXQd�Yc�cX_g^�Y^�bUT�QVdUb�`b_S�
UccY^W�dU\\c�dXQd�dXU�RQcU\Y^U�bUTeSdY_^�VQY\UT��DXYc�RQcU\Y^U�^UUTc�Veb�
dXUb�Q^Q\icYc��1�R\eU�RQcU\Y^U�Y^TYSQdUc�dXQd�_^\i�Q�dbY`\U�TYVVUbU^SU�c_�
\edY_^�Yc�QfQY\QR\U�

BUT�RQcU\Y^Uc�_^\i�Y^TYSQdU�dXQd�dXU�S_]`edUT�cdQ^TQbT�Ub�
b_b�V_b�dXU�RQcU\Y^U�UhSUUTc�dXU�]QhY]e]�`_cYdY_^�cYW]Q
�Ri�TUVQe\d�" ]]���FUbi�\_^W�RQcU\Y^Uc�]Qi�_VdU^�RU�Y^TY�
SQdUT�gYdX�bUT�

☞



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!'$

6YWebU�%�"'*�3_\_b�AeQ\Ydi�9^TYSQd_bc

6YWebU�%�"'�cX_gc�U^QR\UT�Q^T�TYcQR\UT�RQcU\Y^Uc�_V�dXU�V_eb�aeQ\Ydi
di`Uc���I_e�`b_RQR\i�gY\\�^UfUb�cUU�Q�`\_d�\Y[U�dXYc�_^U��D_�WU^UbQdU�dXU
`\_d�Q^T�Y\\ecdbQdU�dXU�V_eb�di`Uc�gU�XQT�d_�cUd�Q�VUg�S_]`\UdU\i�e^bUQ\�
YcdYS�`QbQ]UdUbc��

I_e�]Qi�SXQ^WU�dXU�S_\_bc�_b�\Y^U�gYTdXc�V_b�dXU�bUce\d�Y^TYSQd_bc��Red
gU�T_�^_d�bUS_]]U^T�T_Y^W�c_��DXYc�]Q^eQ\�Q^T�7U_7U^Yec�ecU�dXU
dbQVVYS�\YWXd�S_\_bc�V_b�Y^TYSQdY^W�dXU�aeQ\Ydi�

%�"�"�( CdQ^TQbT�5bb_bc



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!'%

1�c`USYQ\di�_V�dXU�`b_ZUSd�`\_d�Yc�dXU�TYc`\Qi�_V�cdQ^TQbT�Ubb_bc�V_b�UQSX
RQcU\Y^U�QVdUb�`b_SUccY^W�Q^T�V_b�UQSX�`_Y^d�QVdUb�^Udg_b[�QTZecd]U^d�
CdQ^TQbT�Ubb_bc�QbU�TYc`\QiUT�Y^�V_b]�_V�`_cYdY_^�Ubb_b�U\\Y`cUc�gYdX
XUYWXd�Ubb_b�RQbc�

6YWebU�%�"(*�5bb_b�5\\Y`cUc

5^QR\Y^W�\Y^Uc�Q\c_�QSdYfQdUc�dXU�Ubb_b�U\\Y`cUc�_V�`b_SUccUT�\Y^Uc��8_g�
UfUb��i_e�]Qi�XYTU�Q\\�_b�Q�cU\USdY_^�_V�Ubb_b�U\\Y`cUc�fYQ�dXU�d__\RQb�5\�
\Y`cUc��bUVUb�d_�1``U^TYh�1��3ecd_]YjY^W��

6YWebU�%�")*�D__\RQb�5\\Y`cU

%�"�"�) ?RZUSdc�^_d�4Yc`\QiUT



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!'&

I_e�]Qi�cUd�c_]U�\Y]YdQdY_^c�V_b�RQcU\Y^Uc�_b�`_Y^dc�d_�RU�TYc`\QiUT�Y^
dXU�`b_ZUSd�`\_d��_b�dXU�^QfYWQd_b���DXUcU�\Y]YdQdY_^c�QbU�cUd�Y^�dXU
^_dUR__[�@b_SUccY^W�?`dY_^c��`QWU�<Y^U�?`dY_^c�

6YWebU�%�# *�1\\�2QcU\Y^Uc�5hSU`d�7bUU^�2QcU\Y^Uc�4YcQR\UT�Q^T�8YTTU^

I_e�SQ^�Q\c_�S\YS[�_^�Q�RQcU\Y^U�Q^T�TYcQR\U�Yd�V_b�`b_SUccY^W�fYQ�dXU
_`dY_^�Disable�Vb_]�Ydc�S_^dUhd�]U^e��GXU^�i_e�QSdYfQdU�dXU
d__\RQb�Redd_^�8YTU�4YcQR\UT��Q\\�TYcQR\UT�RQcU\Y^Uc�_V�dXU�`b_Z�
USd�gY\\�RU�XYTTU^�Q^T��dXUbUV_bU��gY\\�^UYdXUb�RU�`b_SUccUT�_b
QTZecdUT�

1�\Y^U�TYcQR\UT�Q^T�TYc`\QiUT�gY\\�RU�YW^_bUT�Y^�dXU�`b_SUcc�
Y^W��Red�^_d�Y^�dXU�QTZecd]U^d��6_b�7U_7U^Yec�d_�YW^_bU
RQcU\Y^Uc�Y^�QTZecd]U^d��dXU�\Y^Uc�]ecd�RU�TYcQR\UT�Q^T�XYT�
TU^�

3\YS[�dXU�d__\RQb�Redd_^�CX_g�4YcQR\UT�d_�TYc`\Qi�TYcQR\UT�\Y^Uc�
%�"�"�!  ?`U^�3_^dUhd�=U^e

5QSX�_RZUSd�XQc�Ydc�_g^�S_^dUhd�]U^e��gXYSX�i_e�]Qi�_`U^�gYdX�Q
S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^igXUbU��YV�dXU�_RZUSd�Yc�XYWX\YWXdUT�

%



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!''

?^\i�XYWX\YWXdUT�_RZUSdc��\Y^Uc�_b�`_Y^dc��gY\\�TYc`\Qi�dXUYb
S_^dUhd�]U^e�

9V�i_e��U�W���gQ^d�d_�Y^c`USd�dXU�`b_`UbdYUc�_V�Q�`_Y^d��W_�d_�dXU�`_Y^d
^e]RUb�Q^T�_`U^�dXU�`_Y^dµc�S_^dUhd�]U^e�ecY^W�dXU�bYWXd�]_ecU
Redd_^��3X__cU�]U^e�YdU]�Properties��1�TYQ\_W�gY\\�Q\\_g�i_e�d_�U^�
dUb�dXU�^Ug�`_Y^d�^e]RUb�Q^T�dXU�\_SQ\�S__bTY^QdUc�_V�dXU�`_Y^d�

6YWebU�%�#!*�3_^dUhd�=U^e

%



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!'(

%�"�# DXU�DQR\Uc�_V�dXU�@b_ZUSd�6YU\T

>_d�_^\i�dXU�`b_ZUSd�`\Q^��Red�Q\c_�c_]U�dQR\Uc�TYc`\Qi�dXU�S_^dU^dc�_V
dXU�`b_ZUSd�S\UQb\i��DXU�V_\\_gY^W�dQR\Uc�QbU�QfQY\QR\U��gXYSX�]Qi�RU
TYc`\QiUT�fYQ�dXU�dQRc�cX_gY^W�e`�Qd�dXU�R_dd_]�R_bTUb*
q @_Y^dc
q 2QcU\Y^Uc
q ?SSe`QdY_^c
q ?2C�6Y\Uc
q =_bU�`QWUc��TU`U^TY^W�_^�dXU�`b_ZUSd��dXU�`b_WbQ]�fUbcY_^��UdS��

DXU�dQR\U�@_Y^dc�_VVUbc�_^U�b_g�_V�Y^V_b]QdY_^�V_b�UQSX�`_Y^d��1�\Y^U
S_^dQY^c�dXU�SebbU^d�S__bTY^QdUc�Qc�cdQdU�`\Q^U��>QdY_^Q\��S__bTY^QdUc
�>_bdXY^W�>��5QcdY^W�5��U\\Y`_YTQ\�XUYWXd�8��Q^T�Qc�G7C($�CicdU]
S__bTY^QdUc��H��I��J���DXUYb�\U^WdX�e^Yd�TU`U^Tc�_^�i_eb�cUddY^Wc��bU�
VUb�d_�1``��1�"���DXUcU�fQ\eUc�S_bbUc`_^T�d_�dXU�fQ\eUc�TYc`\QiUT�_^
dXU�`b_`UbdYUc�TYQ\_W�_V�UQSX�cY^W\U�`_Y^d��Y�U���dXUi�bUVUb�d_�dXU�Seb�
bU^d�`b_SUccY^W�cdQdec�_V�dXU�`b_ZUSd��1VdUb�Y]`_bd�_V�_RcUbfQdY_^�VY\Uc�
i_e�gY\\�VY^T�dXU�e^`b_SUccUT��cY^W\U�`_Y^d�QSSebQSi��bUVUb�d_�cUSdY_^
%�%�+�QVdUb�`b_SUccY^W��QTZecd]U^d�_b�dbQ^cV_b]QdY_^�dXU�S__bTY^QdUc
gY\\�RU�e`TQdUT�

6YWebU�%�#"*�DQR\U�@_Y^dc



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!')

DXU�dQR�2QcU\Y^Uc�_`U^c�dXU�dQR\U�_V�RQcU\Y^Uc�gYdXY^�dXU�`b_ZUSd��DXU
RQcU\Y^Uc�QbU�c_bdUT�QSS_bTY^W�d_�dXU�^QfYWQd_b��6_b�UQSX�RQcU\Y^U��i_e
gY\\�VY^T�Y^V_b]QdY_^�_^�b_fUb�Q^T�bUVUbU^SU��cdQbd�Q^T�U^T�dY]U�_V�_R�
cUbfQdY_^��dXU�RQcU\Y^U�S_]`_^U^dc�TH��TI�Q^T�TJ�Q^T�dXU�c\_`U�TYc�
dQ^SU�RUdgUU^�dXU�cdQbd�Q^T�U^T�`_Y^d�

6YWebU�%�##*�DQR\U�2QcU\Y^Uc

I_e�gY\\�VY^T�dXU�Y^V_b]QdY_^�TUbYfUT�Vb_]�dXU�XUQTUb�_V�dXU�_RcUbfQ�
dY_^�VY\Uc�Qc�dQR\Uc�?SSe`QdY_^c�Q^T�?2C�6Y\Uc�

6YWebU�%�#$*�DQR\U�?SSe`QdY_^c

DXU�dQR\U�?SSe`QdY_^c�S_^dQY^c�dXU�TUdQY\c�V_b�dXU�bUSUYfUb�Q^T�Q^�
dU^^Q�ecUT��dXU�di`U�_V�Q^dU^^Q�XUYWXd�]UQcebU]U^d��6\QWc���Q^T�dXU
Q^dU^^Q�USSU^dbYSYdYUc�Qc�XUYWXd�8��>_bdXY^W�Q^T�5QcdY^W��>��5��



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!( 

6YWebU�%�#%*�DQR\U�?2C�6Y\Uc

DXU�dQR\U�?2C�6Y\Uc�\Ycdc�V_b�UQSX�_RcUbfQdY_^�VY\U�dXU�`_Y^d�^Q]U��dXU
cQ]`\U�Y^dUbfQ\��cdQbd�dY]U�Q^T�U^T�dY]U�_V�_RcUbfQdY_^��dXU�bUSUYfUb
di`U�Q^T�dXU�di`U�_V�]UQcebU]U^d��cdQdYS�_b�[Y^U]QdYS��

1�b_g�bU`bUcU^dc�Q^�_RZUSd�_V�dXU�`b_ZUSd��1�`b_`Ubdi�TYQ\_W�Yc�QfQY\�
QR\U�V_b�UQSX�_RZUSd�_V�Q�dQR\U��Qc�Yd�Yc�dXU�SQcU�gYdX�dXU�`b_ZUSd�`\_d
Q^T�dXU�^QfYWQd_b��fYQ�dXU�]U^e�YdU]�Properties _V�Ydc�S_^dUhd
]U^e��S\YS[�dXU�b_g�_^SU�ecY^W�dXU�bYWXd�]_ecU�Redd_^�_b�dgYSU�ecY^W
dXU�\UVd�]_ecU�Redd_^���GYdXY^�dXU�`b_`Ubdi�TYQ\_W�i_e�]Qi�UTYd�fQ\eUc
]Q^eQ\\i��DXUcU�UTYdc�gY\\�RU�QSSU`dUT��Qc�c__^�Qc�i_e�XQfU�S\YS[UT�dXU
Redd_^�Assign���BUVUb�d_�cUSdY_^�?`U^�3_^dUhd�=U^e��



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!(!

%�# DXU�?ed`ed�GY^T_g

DXU�_ed`ed�gY^T_g�XU\`c�d_�S_^db_\�7U_7U^Yec�µ�QSdY_^c�

6YWebU�%�#&*�?ed`ed�GY^T_g

GXU^�VYbcd�cdQbdY^W�7U_7U^Yec���^_�_ed`ed�gY^T_g�Yc�QfQY\QR\U��9d�gY\\
VYbcd�cX_g�e`��gXU^�7U_7U^Yec�Yc�_ed`eddY^W�dUhd�_V�Q^i�[Y^T��I_e�]Qi
TYc`\Qi�_b�XYTU�dXU�_ed`ed�gY^T_g�Ri�dXU�_`dY_^c�Show Output/Hide
Output�_V�dXU�]U^e�View�

DXU�_ed`ed�gY^T_g�S_^cYcdc�_V�Q�]UccQWU�QbUQ�Q^T�Q�fUbdYSQ\�cSb_\\�RQb�
9V�Yd�Yc�^_d�T_S[UT�d_�dXU�7U_7U^Yec�]QY^�gY^T_g��Yd�Q\c_�XQc�Q�dYd\U�RQb
cX_gY^W�?ed`ed�Qc�SQ`dY_^��DXU�_ed`ed�gY^T_g�]Qi�cX_g�e`�d_�#"   
\Y^Uc�_V�dUhd�_V�QbRYdbQbi�\U^WdX��Di`YSQ\\i��dXU�`b_SUcc�dXQd�WU^UbQdUc
]UccQWUc�be^c�Y^�`QbQ\\U\��c_�Yd�Yc�`_ccYR\U�d_�cSb_\\�dXb_eWX�dXU�dUhd
TebY^W��U�W���`b_SUccY^W�_V�Q�`b_ZUSd�

Di`YSQ\\i��dXU�_ed`ed�gY^T_g�U^dbYUc�cdQbd�gYdX�Q�]UccQWU�_^�dXU�di`U
_V�QSdY_^�T_^U��DXYc�]UccQWU�Yc�VbQ]UT�Ri�Q�TQcXUT�\Y^U��gXYSX�\QdUb
_^�cY]`\YVYUc�dXU�QccYW^]U^d�_V�]UccQWUc�

6YWebU�%�#'*�1SdY_^�Di`U�=UccQWU



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!("

1\\�V_\\_gY^W�]UccQWUc�QbU�TYc`\QiUT�Y^�dXU�_ed`ed�gY^T_g��9V�dXUcU
]UccQWUc�QbU�Ubb_b�]UccQWUc��dXU��TUVQe\d��cdi\U�_V�dXU�V_^d�Q^T�_V�dXU
XYWX\YWXdY^W�RQS[Wb_e^T�gY\\�SXQ^WU�Vb_]�R\QS[�d_�bUT�S_\_b�

6YWebU�%�#(*�GQb^Y^W�=UccQWU

9V�i_e�S\YS[�gYdX�dXU�bYWXd�]_ecU�Redd_^�c_]UgXUbU�_^d_�dXU�?ed`ed
GY^T_g�dUhd�QbUQ��Q�S_^dUhd�]U^e�gY\\�_`U^�

6YWebU�%�#)*�?ed`ed�GY^T_g�3_^dUhd�=U^e

DXU�V_\\_gY^W�_`dY_^c�Q\\_g�]_TYViY^W�dXU�Q``UQbQ^SU�_V�dXU�gY^T_g
Q^T�`UbV_b]Y^W�QSdY_^c�_^�dXU�TYc`\QiUT�]UccQWUc�

3\UQb 4U\UdUc�dXU�S_^dU^dc�_V�dXU�_ed`ed�gY^T_g��1\\
]UccQWUc�QbU�TYcSQbTUT�

CQfU�d_�6Y\U ?`U^c�Q�CdQ^TQbT�6Y\U�CU\USd_b�Q^T�Q\\_gc�i_e�d_
c`USYVi�Q�dUhd�VY\U��d_�gXYSX�Q\\�]UccQWUc�QbU�cQfUT�
9V�i_e�`bUcc�Redd_^�Save��7U_7U^Yec�gY\\�gbYdU�dXU
S_^dU^dc�_V�dXU�_ed`ed�gY^T_g�Y^d_�dXU�dUhd�VY\U�
D_�\UQfU�dXU�6Y\U�CU\USd_b�gYdX_ed�cQfY^W�`bUcc
Cancel�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!(#

6YWebU�%�$ *�5TYdUT�?ed`ed�6Y\U

4_S[Y^W�FYUg 1�d_WW\U�_`dY_^��9V�Yd�Yc�]Qb[UT�gYdX�Q�á�cYW^��dXU
_ed`ed�gY^T_g�gY\\�T_S[�d_�dXU�R_dd_]�_V�dXU�S\Y�
U^d�QbUQ��4UVQe\d��
9V�i_e�TUQSdYfQdU�dXU�_`dY_^��dXU�_ed`ed�gY^T_g
RUS_]Uc�Q^�Y^TU`U^TU^d��V\_QdY^W�gY^T_g��]_fU�
QR\U�d_�Q^igXUbU�_^�dXU�@3µc�cSbUU^�
8_gUfUb��Qc�c__^�Qc�i_e�TbQW�dXU�d_`�_V�dXU�gY^�
T_g�^UQb�d_�Q�T_S[Y^W�cdQdY_^��ceSX�Qc�dXU�R_dd_]
_V�dXU�S\YU^d�QbUQ�_b�dXU�d__\RQb�QbUQ��dXU�_ed`ed
gY^T_g�gY\\�T_S[�dXUbU�Q^T�dXU�4_S[Y^W�FYUg�_`�
dY_^�RUS_]Uc�QSdYfQdUT�
9V�dXU�_`dY_^�Yc�TUQSdYfQdUT�Q^T�i_e�QSdYfQdU�Yd
gXY\U�dXU�_ed`ed�gY^T_g�Yc�Q^igXUbU�_^�dXU
cSbUU^��dXU�_ed`ed�gY^T_g�gY\\�Qed_]QdYSQ\\i�T_S[
Qd�dXU�R_dd_]�

8YTU 1\\_gc�i_e�d_�XYTU�dXU�_ed`ed�gY^T_g�e^dY\�dXU
TYc`\Qi��_V�dXU�^Uhd�]UccQWU��DXU�cQ]U�Yc�T_^U�fYQ



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!($

dXU�]U^e�_`dY_^�View/Hide Output�
9V�dXU�_ed`ed�gY^T_g�Yc�XYTTU^�Q^T�i_e�gQ^d�d_
SXUS[�c_]U�_\TUb�]UccQWUc�QWQY^��SX__cU�dXU
]U^e�_`dY_^�View/Show Output��DXU�_ed`ed
gY^T_g�gY\\�cX_g�e`�QWQY^�Q^T�TYc`\Qi�Q\\�]Uc�
cQWUc�cdQbdY^W�gYdX�dXU�VYbcd�]UccQWU�cY^SU�cdQbdY^W
7U_7U^Yec���_b�QVdUb�dXU�\Qcd�_ed`ed�gY^T_g�gQc
S\UQbUT�

6_^dª ?`U^c�Q�cdQ^TQbT�GY^T_gc�6_^d�CU\USd_b�Q\\_gY^W
i_e�d_�SXQ^WU�dXU�V_^d�Q^T�V_^d�QddbYRedUc�_V�dXU
_ed`ed�]UccQWUc�

<Ycd�4<<c�Y^�EcU 4Yc`\Qic�dXU�`QdXc�Q^T�^Q]Uc�_V�SebbU^d\i�ecUT
4<<c�Y^�dXU�_ed`ed�gY^T_g��DXYc�_ed`ed�]YWXd�RU
ecUVe\�d_�]Q[U�cebU��dXQd�dXU�c_VdgQbU�bUQ\\i�ecUc
dXU�4<<c�dXQd�i_e�Y^dU^TUT�

6YWebU�%�$!*�4<<c�<YcdUT



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!(%

%�$ @b_ZUSd�=Q^QWU]U^d

7U_7U^Yec�Q\\_gc�d_�SbUQdU�^Ug�`b_ZUSdc��cd_bU�`b_ZUSdc�_^�TYc[�Q^T
bUdbYUfU�Q\bUQTi�cd_bUT�`b_ZUSdc�Vb_]�TYc[��1\\�`b_ZUSd�bU\QdUT�Y^V_b]QdY_^
Yc�cd_bUT�Y^�_^U�`b_ZUSd�VY\U�gYdX�dXU�UhSU`dY_^�_V�_RcUbfQdY_^�Q^T
U`XU]UbYc�TQdQ��DXU�`b_ZUSd�VY\U�Y^S\eTUc�Y^V_b]QdY_^�_V�dXU�V_\\_gY^W
di`U*

➫ ?RcUbfQdY_^�VY\Uc�ecUT�Y^�dXU�`b_ZUSd�
➫ 5`XU]UbYc�VY\Uc�_V�TYVVUbU^d�di`U�ecUT�Y^�dXU�`b_ZUSd�
➫ 4YbUSd_bi�_b�TbYfU�gXUbUY^�U`XU]UbYc�Q^T�_RcUbfQdY_^�VY\Uc�QbU

cd_bUT�
➫ BUce\dc�_V�`b_SUccY^W�
➫ BUce\dc�_V�^Udg_b[�QTZecd]U^d�
➫ BUce\dc�_V�S__bTY^QdU�dbQ^cV_b]QdY_^�
➫ ª

DXU�TUVQe\d�UhdU^cY_^�V_b�`b_ZUSd�VY\Uc�Yc�*.GGS��DXU
cicdU]�ce``_bdc�dXYc�Qc�TUVQe\d�UhdU^cY_^��9d�Yc�^_d�^USUccQbi
d_�`b_fYTU�dXYc�UhdU^cY_^�

9^�dXU�]QY^�7U_7U^Yec�gY^T_g��]e\dY`\U�`b_ZUSdc�SQ^�RU�]Q^QWUT
cY]e\dQ^U_ec\i��5QSX�`b_ZUSd�Yc�]Q^QWUT�Y^�Q^�_g^�gY^T_g��Q\\�dXUcU
gY^T_gc�QbU�SXY\TbU^�_V�dXU�]QY^�7U_7U^Yec�gY^T_g��CU\USdY^W�Q
`b_ZUSd�c`USYVYS�_`dY_^�Vb_]�dXU�]QY^�gY^T_g�_^\i�S_^SUb^c�dXU�SebbU^d
`b_ZUSd��dXYc�Yc�dXU�gY^T_g�dXQd�gQc�cU\USdUT�\Qcd��

GXU^�i_e�cU\USd�dXU�File�_`dY_^�Y^�dXU�]QY^�]U^e��dXU�V_\\_gY^W�ceR�
]U^e�Q``UQbc+�Q\\�`b_ZUSd�bU\QdUT�SX_YSUc�QbU�Uh`\QY^UT�XUbU*

☞



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!(&

6YWebU�%�$"*�6Y\U�=U^e

%�$�! >Ug��3db\���>�

CU\USd�dXYc�_`dY_^�d_�SbUQdU�Q�^Ug�`b_ZUSd��1�`b_ZUSd�gY^T_g�SQ\\UT
Untitled#�cX_gc�e`��gXUbU���bU`bUcU^dc�Q�^e]RUb�cdQbdY^W�gYdX�!��9d
S_^cYcdc�_V�Q�dYd\U�RQb�Q^T�dg_�S\YU^d�QbUQc��Qc�TUcSbYRUT�Y^�cUSdY_^�%�"�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!('

6YWebU�%�$#*�>Ug�@b_ZUSd
DXU�^QfYWQd_b�Qd�dXU�\UVd�XQ^T�cYTU�cX_gc�Q�`bU\Y]Y^Qbi�`b_ZUSd�cdbeSdebU
S_^cYcdY^W�_V�CdQdYS�`_Y^dc��2QcU\Y^Uc��FUSd_bc��?RcUbfQdY_^�6Y\Uc�Q^T
5`XU]UbYc�VY\Uc��GYdX�Q�^Ug�`b_ZUSd��dXUcU�S_^dQY^Ubc�QbU�Q\\�U]`di��9V
[Y^U]QdYS�TQdQ�Yc�Y]`_bdUT��dXU�YdU]�;Y^U]QdYSc�gY\\�RU�QTTUT�

DXU�`b_ZUSd�QbUQ�Qd�dXU�bYWXd�XQ^T�cYTU�TYc`\Qic�dXU�RQS[Wb_e^T�V_b�Q
c[UdSX�_V�dXU�VedebU�`b_ZUSd��dXU�`b_ZUSd�`\_d��Q^T�c_]U�dQR\Uc��1d�dXU
]_]U^d�_V�SbUQdY_^�dXUi�Q\\�QbU�U]`di�

>_g��i_e�]Qi�Y]`_bd�7@C�TQdQ�\Y[U�_RcUbfQdY_^�VY\Uc�_b�_dXUb�bQg�TQdQ�
U`XU]UbYc�TQdQ��fUSd_bc�_b�`_Y^dc�Q^T�dXU^�ecU�7U_7U^Yec�µ�VebdXUb
VUQdebUc�

%�$�" ?`U^��3db\���?�

D_�bUdbYUfU�Q^�Q\bUQTi�cd_bUT�`b_ZUSd�Vb_]�TYc[��cU\USd�dXU�File/Open
_`dY_^��GXU^�i_e�XQfU�T_^U�c_��dXU�cdQ^TQbT�VY\U�cU\USd_b�S_]Uc�e`�
Q\bUQTi�cX_gY^W�*.GGS�Y^�dXU�VY\U�]Qc[�R_h��CU\USdY^W�_^U�_V�dXU
QfQY\QR\U�VY\Uc�SbUQdUc�Q�`b_ZUSd�gY^T_g�Q^T�Q\\_gc�i_e�d_�fYUg�Q^T
]Q^Y`e\QdU�dXU�`b_ZUSd�

@\UQcU�^_dU*�9d�Yc�>?D�`_ccYR\U�d_�XQfU�Q�`b_ZUSd�_`U^UT�Y^
cUfUbQ\�gY^T_gc�cY]e\dQ^U_ec\i��8_gUfUb��i_e�]Qi�_`U^
cUfUbQ\�`b_WbQ]�S_`YUc�cY]e\dQ^U_ec\i�ecY^W�dXU�cQ]U�`b_ZUSd�
DXUbUV_bU��RU�SQedY_ec�^_d�d_�_fUbgbYdU�SXQ^WUc�_V�Q^_dXUb
ecUb��U�W���gYdX�Q�^Udg_b[�\YSU^cU��

%



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!((

%�$�# CQfU�1c

DXYc�_`dY_^�Q\\_gc�i_e�d_�cd_bU�Q�VY\U�gYdX�Q�^Ug�^Q]U��CU\USdY^W�dXYc
_`dY_^�SbUQdUc�dXU�cdQ^TQbT�VY\U�cU\USd_b��3X__cU�Q�TYbUSd_bi�Q^T�TUVY^U�Q
VY\U�^Q]U�XUbU�Q^T�`bUcc�OK�d_�cd_bU�dXU�SebbU^d�`b_ZUSd�d_�TYc[�

@\UQcU�^_dU��DXU�cicdU]�gbYdUc�dXU�^Ug�TQdQ�_fUb�Q^�UhYcdY^W�VY\U�
DXYc�VY\U�Yc�\_cd�Y^�dXYc�SQcU��=Q[U�cebU�d_�cU\USd�e^YaeU�VY\U�^Q]Uc�
8_gUfUb��Q�TYQ\_W�Qc[Y^W�gXUdXUb�_b�^_d�i_e�bUQ\\i�gQ^d�d_
_fUbgbYdU�Q^�UhYcdY^W�`b_ZUSd�Yc�Y]`\U]U^dUT�

%�$�$ CQfU��3db\���C�

DXU�SebbU^d�`b_ZUSd�Yc�cd_bUT�gYdX�dXU�cQ]U�^Q]U�gYdX�gXYSX�Yd�gQc
_`U^UT�_b�cQfUT�dXU�\Qcd�dY]U��>_�TYQ\_W�Q``UQbc�

%�$�% 3\_cU

3\_cUc�dXU�SebbU^d�`b_ZUSd��9V�i_e�TYT�^_d�cd_bU�dXU�`b_ZUSd�RUV_bU��Q
TYQ\_W�gY\\�Q``UQb��Qc[Y^W�i_e��gXUdXUb�i_e�gQ^d�d_�cQfU�SXQ^WUc�d_�dXU
`b_ZUSd��_b�d_�\UQfU�dXU�`b_ZUSd�gYdX_ed�cd_bY^W��_b�d_�SQ^SU\�dXU�S\_cY^W
`b_SUcc�

☞



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�!()

%�$�& @bY^d�?`dY_^c

7U_7U^Yec�_VVUbc�S_\_bUT�`bY^d�_edc�_V�dXU�c[UdSX�_V�dXU�SebbU^d�`b_ZUSd
Qc�TYc`\QiUT�Y^�dXU�`b_ZUSd�QbUQ�

I_e�]Qi�cU^T�Q�`bY^d�S_]]Q^T�d_�Q�`bY^dUb�ecY^W�dXU�File/Print…
_`dY_^��1�cdQ^TQbT�GY^T_gc�`bY^d�TYQ\_W�_`U^c�Q\\_gY^W�i_e�d_�TUVY^U
dXU�bQ^WU�_V�`QWUc��dXU�^e]RUb�_V�S_`YUc��Q^T�dXU�c_bdY^W�di`U�
4U`U^TY^W�_^�i_eb�cicdU]��i_e�]Qi�cUd�`bY^dUb�_`dY_^c�Vb_]�dXU�`bY^d
TYQ\_W�

D_�cUde`�dXU�`QWU�\Qi_ed�SX__cU�File/Pr int Setup… �I_e�]Qi�Q\c_�cUd
`bY^dUb�_`dY_^c�

2UV_bU�`bY^dY^W�_ed�i_eb�`b_ZUSd�`\_d��i_e�]Qi�SXUS[�dXU�`bY^d�bUce\d�Y^�Q
_^U�d_�_^U�`bY^d�`bUfYUg��3\YS[�Q^igXUbU�_^�dXU�`b_ZUSd�`\_d��dXU^�S\YS[
dXU�Print Preview �YdU]�_V�dXU�File �`e\\�T_g^�]U^e�

6YWebU�%�$$*��@bY^d�@bUfYUg�_V�dXU�@b_SUccUT�²7UdcdQbd³�4U]_�4QdQ



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\

%�!) 

1�S_\_bUT�`b_ZUSd�`\_d�S_fUbc�Q�cXUUd�_V�dXU�`bU�cU\USdUT�cYjU��bUVUb�d_�dXU
@bY^dUb�CUddY^Wc���1�`bY^d�`bUfYUg�d__\RQb�_^�d_`�_V�dXU�`\_d�Q\\_gc�i_e�d_
`bY^d�Vb_]�dXU�`bUfYUg�TYc`\Qi��Print… ���d_�]_fU�d_�_dXUb�`QWUc��Next
Page��Prev Page ��_b�d_�TYc`\Qi�dg_�`QWUc�cY]e\dQ^U_ec\i��Two
Page���I_e�]Qi�j__]�Y^�dgYSU��Zoom In ��Q^T�j__]�RQS[�Qc�_VdU^�Qc
i_e�j__]UT�Y^��Zoom Out ���3\_cU�dXU�gY^T_g�fYQ�dXU�Redd_^�Close �

%�$�' 5hSXQ^WU�4QdQ

7U_7U^Yec�ce``_bdc�U�]QY\��:ecd�SX__cU�dXU�]U^e�_`dY_^�File/Send…��
DXU�3X__cU�@b_VY\U�gY^T_g�Q\\_gc�i_e�d_�U^dUb�dXU�bUWYcdUbUT�^Q]U�Q^T
dXU^�d_�_`U^�dXU�Y^cdQ\\UT�U�]QY\�TYQ\_W�gYdX�dXU�SebbU^d\i�ecUT�`b_ZUSd
VY\U�Qed_]QdYSQ\\i�QddQSXUT�d_�Q�^Ug�]UccQWU��6_b�]_bU�Y^V_b]QdY_^�_^�U�
]QY\Y^W�`\UQcU�S_^ce\d�i_eb�U�]QY\�cUbfUb�

%�$�( 5hYd��1\d�H�

DXYc�_`dY_^�Q\\_gc�i_e�d_�dUb]Y^QdU�7U_7U^Yec���9V�dXUbU�QbU�Q^i
]_TYVYUT�`b_ZUSdc�_`U^��Q�TYQ\_W��gY\\�Qc[�i_e�d_�cQfU�dXU]�RUV_bU�dXU
`b_WbQ]�bUQ\\i�dUb]Y^QdUc��D_�cQfU�SXQ^WUc��`bUcc�Redd_^�Yes��d_
dUb]Y^QdU�7U_7U^Yec�gYdX_ed�SXQ^WUc�d_�dXU�SebbU^d�`b_ZUSd��SX__cU�dXU
Redd_^�No��Q^T�d_�SQ^SU\�dXU�UhYdY^W�QSdY_^��`bUcc�dXU�Redd_^�Cancel�
DXU�gY^T_g�5hYd�SQ^�Q\c_�RU�WU^UbQdUT�Ri�`bUccY^W�dXU�Alt�X�X_d�[Ui�
CUU�dXU�TUcSbY`dY_^�_V�X_d�[Uic�V_b�]_bU�Y^V_b]QdY_^��cUSdY_^�%�!�"��



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\
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%�% 4QdQ�9]`_bd

1�`b_ZUSd�S_^cYcdc�_V�TQdQ�_V�TYVVUbU^d�di`U*

½ BUVUbU^SUc�d_�?RcUbfQdY_^�Q^T�5`XU]UbYc�6Y\Uc
½ @b_SUccY^W�@QbQ]UdUbc
½ @_Y^d��2QcU\Y^U�Q^T�@_cYdY_^�9^V_b]QdY_^
½ @b_SUccY^W�BUce\dc��BU`_bdc�Q^T�5bb_b�5\\Y`cUc
½ Q^T�]eSX�]_bU

C_]U�_V�QR_fU�_RZUSdc�XQfU�d_�RU�QTTUT�_b�Y^cUbdUT�Y^d_�Q�`b_ZUSd�
_dXUbc�QbU�WU^UbQdUT�TebY^W�`b_SUccY^W�_b�TUVY^UT�TebY^W�ecUb
Y^dUbQSdY_^��GU�gY\\�^_g�TUcSbYRU�X_g�d_�QTT�_RZUSdc�Y^d_�Q�`b_ZUSd�

@\UQcU�^_dU*�7U_7U^Yec�cUdc�`_Y^dUbc�Y^�dXU�`b_ZUSd�VY\U�V_b
Y^cUbdUT�VY\Uc��4_�^_d�TU\UdU�_b�]_fU�dXUcU�VY\Uc�_^�i_eb�XQbT
TYc[��7U_7U^Yec�g_e\T�^_d�RU�QR\U�d_�VY^T�TU\UdUT�_b�]_fUT
VY\Uc�V_b��U�W���bU`b_SUccY^W�dXU�TQdQ�\QdUb�

%�%�! 9^cUbd�?RcUbfQdY_^�6Y\ Uc��BQg�4QdQ�Q^T�5`XU]UbYc

I_e�]Qi�Y^cUbd�Q\\�TQdQ�i_e�^UUT�d_�ReY\T�e`�Q�^Ug�`b_ZUSd�gYdX�dXU
XU\`�_V�_^U�cY^W\U�gY^T_g��DXU�gY^T_g�9^cUbd�6Y\Uc�Q\\_gc�i_e�d_
Y^cUbd�bQg�bUSUYfUb�VY\Uc��U`XU]UbYc�VY\Uc�Qc�gU\\�Qc�dXU�RY^Qbi
7U_7U^Yec�_RcUbfQdY_^�VY\Uc�

D_�_`U^�dXU�9^cUbd�6Y\Uc�gY^T_g�SX__cU�dXU�_`dY_^�Files into
Project�Vb_]�dXU�`e\\�T_g^�]U^e�Project�_b�S\YS[�Ctrl+I
_b�S\YS[�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

%
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4bYfU�Q^T�4YbUSd_bi�CU\USd_b����������!CdU`�RQS[�����������CU\USd�1\\�6Y\dUbc

4YbUSd_bi�Q^T�6Y\U�CU\USd_b�������������������6Y\U�Di`U�6Y\dUb

6YWebU�%�$%*�DXU�GY^T_g�9^cUbd�6Y\Uc�Y^d_�@b_ZUSd

DXU�9^cUbd�6Y\Uc�gY^T_g�S_^cYcdc�_V�Q�TbYfU�TYbUSd_bi�cU\USd_b�R_h��Q
VY\U�cU\USd_b�R_h�Q^T�Q�VY\U�di`U�VY\dUb�R_h��CUfUbQ\�Redd_^c�Q\\_g�i_e�d_
cU\USd�VY\Uc�Q^T�QTT�dXU]�d_�dXU�`b_ZUSd��@\UQcU�^_dU�dXQd�dXU�gY^T_g�Yc
bUcYjQR\U�Q^T�bU]U]RUbc�Ydc�\Qcd�cYjU�Q^T�`_cYdY_^�

1�TbYfU�Q^T�TYbUSd_bi�cU\USd_b�_^�d_`�_V�dXU�gY^T_g�cX_gc�dXU�`QdX�d_
dXU�SebbU^d��ceR��TYbUSd_bi��2i�TUVQe\d��dXYc�gY\\�RU�dXU�TYbUSd_bi
7U_7U^Yec�gQc�cdQbdUT�Vb_]��D_�SX__cU�Q^_dXUb�TbYfU�_b�TYbUSd_bi�
Zecd�S\YS[�dXU�`e\\�T_g^�Redd_^�bYWXd�_V�dXU�\Ycd�R_h��D_�bUdeb^�d_�dXU
TYbUSd_bi�_^U�cdU`�XYWXUb�dXQ^�dXU�SebbU^d�_^U��S\YS[�dXU�\UVd�Qbb_g
Redd_^�bYWXd�_V�dXU�TbYfU�cU\USd_b�R_h�
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DXU�VY\U�cU\USd_b�S_fUbc�dXU�]QY^�`Qbd�_V�dXYc�gY^T_g��DXYc�S_]R_�R_h
TYc`\Qic�Q\\�ceR�TYbUSd_bYUc�Q^T�Q\\�TQdQ�VY\Uc�_V�dXU�SebbU^d�TYbUSd_bi
QSS_bTY^W�d_�dXU�SX_cU^�VY\dUb��cUU�^Uhd�`QbQWbQ`Xc���9d�\Ycdc�dXU�VY\U�_b
TYbUSd_bi�^Q]U��Q^T�Q\c_�Ydc�TQdU�_V�SbUQdY_^�Q^T��YV�Q�VY\U��Ydc�cYjU�Q^T
di`U��3\YS[Y^W�_^U�_V�dXU�S_\e]^�^Q]Uc�Q\\_gc�i_e�d_�_bTUb�dXU�VY\Uc
QSS_bTY^W�d_�dXUYb�^Q]U��cYjU��TQdU�_V�SbUQdY_^�_b�VY\U�di`U��3\YS[Y^W
dXU�VY\U�_b�TYbUSd_bi�^Q]U�cU\USdc�dXU�VY\U�TYbUSd_bi��D_�cU\USd�]_bU
dXQ^�_^U�VY\U�TYbUSd_bi�X_\T�dXU�Ctrl�[Ui��QTTY^W�cY^W\U�VY\Uc��_b�dXU
Caps�[Ui��QTTY^W�Q\\�VY\Uc�RUdgUU^�dXU�\Qcd�QSdYfQdUT�VY\U�Q^T�dXU
SebbU^d\i�QSdYfQdUT�VY\U��gXY\U�S\YS[Y^W�gYdX�dXU�\UVd�]_ecU�Redd_^�

@\UQcU�^_dU�dXQd�dXU�TYbUSd_bi�Yc�cSQ^^UT�Qc�c__^�Qc�i_e�U^dUb�Yd��DXYc
cSQ^^Y^W�be^c�Y^�`QbQ\\U\��I_e�SQ^�T_�Q^i�_dXUb�QSdY_^c�Y^�dXYc�TYQ\_W
Qc�i_e�\Y[U��U�W���SXQ^WU�d_�Q^_dXUb�TYbUSd_bi�

DXU�\Ycd�R_h�6Y\dUbc�_^�dXU�bYWXd�cYTU�_V�dXU�gY^T_g�\Ycdc�dXU�di`Uc�_V
TQdQ�dXQd�]Qi�RU�Y^cUbdUT��9d�Q\\_gc�i_e�d_�VY\dUb�dXU�TQdQ�QSS_bTY^W�d_
dXUYb�di`U*�5QSX�TQdQ�di`U�]Qi�RU�SXUS[UT�_b�e^SXUS[UT�

GXU^�7U_7U^Yec�_`U^c�dXU�9^cUbd�6Y\Uc�Y^d_�@b_ZUSd�gY^T_g��Yd�cdQbdc
\__[Y^W�V_b�VY\Uc�_V�Q\\�QfQY\QR\U�di`Uc��Di`Uc�dXQd�7U_7U^Yec�XQc�V_e^T
gY\\�dXU^�RU�QSdYfQdUT��R\QS[�V_^d���_dXUbc�gY\\�RU�Y^QSdYfQdUT��WbQi
V_^d��Q^T�i_e�SQ^^_d�e^SXUS[�dXU]��9V�i_e�QbU�\__[Y^W�V_b�TQdQ�_V�Q
c`USYQ\�di`U���U�W���i_e�gQ^d�d_�[^_g�gXUdXUb�RY^Qbi�U`XU]UbYc�VY\Uc
XQfU�Q\bUQTi�RUU^�SbUQdUT��i_e�cX_e\T�e^SXUS[�Q\\�_dXUb�di`Uc��DXU
VY\U�cU\USd_b�R_h�gY\\�dXU^�VY\dUb�_ed�dXU�VY\Uc�_V�dXU�QSdYfQdUT��SXUS[UT
di`U�Q^T�gY\\�TYc`\Qi�_^\i�dX_cU��DXU�SXUS[�R_h�All�Qd�dXU�d_`�_V�dXU
6Y\dUbc�R_h�Q\\_gc�i_e�d_�SXUS[�Q\\�TQdQ�di`Uc�Ri�Zecd�_^U�]_ecU�S\YS[�

4QdQ�di`U�GeoGenius�bU`bUcU^dc�7U_7U^Yec�_RcUbfQdY_^�VY\Uc�☞
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DXU�Redd_^c�Qd�dXU�R_dd_]�_V�dXU�gY^T_g�Q\\_g�dXU�VQcd�cU\USdY_^�Q^T
Y]`_bd�_V�i_eb�TQdQ��I_e�]Qi�cU\USd�Q^�e^\Y]YdUT�^e]RUb�_V�VY\Uc
cY]e\dQ^U_ec\i��D_�T_�c_��ecU�dXU�Shift�Q^T�Ctrl�[Uic�_V�i_eb
[UiR_QbT�d_�]Qb[�cUfUbQ\�VY\Uc�cY]e\dQ^U_ec\i��2edd_^�Select All�_b
dXU�X_d�[Ui�S_]RY^QdY_^�Alt+A�Q\\_gc�i_e�d_�]Qb[�Q\\�VY\Uc�_V�dXU
TYbUSd_bi�cY]e\dQ^U_ec\i��GY^T_gc�)%��>D�$� �_b�XYWXUb���9V�i_eb
SebbU^d�TYbUSd_bi�S_^dQY^c�VY\Uc�Q^T�ceRTYbUSd_bYUc�Q^T�YV�i_e�gQ^d�dXU
ceR�TYbUSd_bYUc�d_�RU�Y^S\eTUT��SXUS[�Add with subdirectories�

5fU^�YV�i_e�XQfU�]Q^eQ\\i�]Qb[UT�ceR�TYbUSd_bYUc��dXUYb
S_^dU^dc�gY\\�_^\i�RU�QTTUT�d_�dXU�`b_ZUSd��YV�i_e�SXUS[�dXU�R_h
Add with subdirectories�

D_�Y^cUbd�Q\\�cU\USdUT�VY\Uc��Q^T�ceR�TYbUSd_bYUc��S\YS[�Add to
Project��4U`U^TY^W�_^�dXU�di`U�_V�TQdQ�d_�RU�Y^S\eTUT�7U_7U^Yec
gY\\�Zecd�QTT�dXU�cU\USdUT�VY\Uc�d_�dXU�`b_ZUSd�_b�Yd�gY\\�cdQbd�d_�S_^fUbd
dXU�TQdQ�Y^d_�dXU�TQdQ�V_b]Qdc�^UUTUT�V_b�`b_SUccY^W��9�U���7U_7U^Yec
]Qi�SbUQdU�_RcUbfQdY_^�VY\Uc�Vb_]�bQg�TQdQ�VY\Uc�_b�RY^Qbi�U`XU]UbYc
VY\Uc�Vb_]�B9>5H�U`XU]UbYc�TQdQ��UdS��1�`b_WbUcc�RQb�Q\\_gc�i_e�d_
fYUg�dXU�`b_WbUcc�_V�S_^fUbcY_^�_b�Y^cUbdY_^�

7U_7U^Yec�Y^cUbdc�dXU�bQg�`_cYdY_^c��e`�d_��!  �]�`_cYdY_^�Ubb_bc�
Y^d_�dXU�`b_ZUSd�Q^T�TYc`\Qic�Q�c[UdSX�_V�dXU�UcdY]QdUT�`_Y^dc�Q^T
RQcU\Y^Uc�Y]]UTYQdU\i�

I_e�T_�^_d�XQfU�d_�_bWQ^YjU�i_eb�TQdQ�VY\Uc�Y^�c`USYQ\
TYbUSd_bYUc��DXU�Add to Project�Redd_^�Q\\_gc�i_e�d_
Y]`_bd�Y^�ceSSUccY_^�TQdQ�VY\Uc�Vb_]�TYVVUbU^d�TYbUSd_bYUc�

6Y^Q\\i��S\_cU�dXU�9^cUbd�6Y\Uc�Y^d_�@b_ZUSd�gY^T_g�Ri�S\YS[�_^�Redd_^
Close�

☞

☞
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DXU�V_\\_gY^W�dXbUU�ceR�cUSdY_^c�S_^SU^dbQdU�_^�dXU�TQdQ�V_b]Qdc�ecUT
d_�ReY\T�e`�Q�7U_7U^Yec�`b_ZUSd�

%�%�!�! ?RcUbfQdY_^�6Y\Uc
7U_7U^Yec�ecUc�dXU��RY^Qbi�_RcUbfQdY_^�VY\U�V_b]Qd�V_b�cd_bY^W�Q\\�TQdQ
Y^�Q�bUSUYfUb�Y^TU`U^TU^d�V_b]Qd��DXU�^Q]U�_V�ceSX�Q�VY\U�di`YSQ\\i
S_^dQY^c�dXU�`_Y^d�^e]RUb��SITE��Q^T�dXU�_RcUbfQdY_^�TQi��DDD���1
VbUU�SXQbQSdUb�S�_VdU^�TUcSbYRUc�dXU�cUccY_^�^e]RUb��DXU�VY\U�XQc�dXU
UhdU^cY_^�*.OBS��DXUbUV_bU��dXU�di`YSQ\�_RcUbfQdY_^�VY\U^Q]U�Yc
SITEDDDS.OBS�

@\UQcU�^_dU��SITE�Yc�^_d�dXU�bUQ\�`_Y^d�^e]RUb��DXU�bUQ\�`_Y^d
^e]RUb�Yc�gbYddU^�gYdXY^�dXU�*.OBS�VY\U�

1�`b_ZUSd�eceQ\\i�S_^cYcdc�_V�cUfUbQ\�_RcUbfQdY_^�VY\Uc��9V�i_e�gQ^d�d_
`b_SUcc�[Y^U]QdYS�TQdQ��i_e�^UUT�Qd�\UQcd�Q�`QYb�_V�dg_�_RcUbfQdY_^�VY\Uc
S_fUbY^W�dXU�cQ]U�dY]U�c`Q^�

%�%�!�" BQg�BUSUYfUb�4QdQ
6Y\Uc�_V�bQg�bUSUYfUb�TQdQ�XQfU�d_�RU�TUS_TUT�VYbcd�Y^�_bTUb�d_�S_^fUbd
dXUcU�VY\Uc�d_�dXU�bUSUYfUb�Y^TU`U^TU^d�RY^Qbi�*.OBS��VY\U�di`U�

1VdUb�i_e�XQfU�S\YS[UT�dXU�Redd_^�Add to Project��7U_7U^Yec
Qed_]QdYSQ\\i�TUS_TUc�dXU�bQg�TQdQ��6_b�UhQ]`\U��TUS_TUbc�V_b�dXU�V_\�
\_gY^W�dbQTU]Qb[c��`b_TeSdc��QbU�Y]`\U]U^dUT�Q^T�TUS_TU�VY\Uc�ecY^W
dXU�bUc`USdYfU�VY\U�V_b]Qdc*

� 1cXdUSX�7@C�7<?>1CC
� 7U_dbQSUb
� DebR_B_WeU
� <UYSQ

☞
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� =QW^Qf_h
� >_fQdU\
� C112
� CUbSU\
� DbY]R\U
� JUYcc
� bUSUYfUb�Y^TU`U^TU^d�B9>5H�TQdQ

%�%�!�# 5`XU]UbYc�6Y\U�9]`_bd
7U_7U^Yec�TYcdY^WeYcXUc�RUdgUU^�dg_�TYVVUbU^d�_bRYd�di`Uc*�2b_QTSQcd
Q^T�@bUSYcU�

DXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�_V�7U_7U^Yec�bUaeYbU�RY^Qbi�56!(
V_b]Qd�V_b�`b_SUccY^W�RQcU\Y^Uc��7U_7U^Yec���dXUbUV_bU��XQc�d_�SbUQdU
Rb_QTSQcd�_b�`bUSYcU�U`XU]UbYc�VY\Uc�

4ebY^W�VY\U�Y]`_bd��7U_7U^Yec�Qed_]QdYSQ\\i�WU^UbQdUc�Rb_QTSQcd
U`XU]UbYc�VY\Uc�Vb_]�B9>5H�VY\Uc��YV�^_�56!(�V_b]Qd�VY\Uc�QbU�QfQY\QR\U
Y^�dXU�`b_ZUSd�iUd��cUU�SXQ`dUb�'�#��5`XU]UbYc�6Y\U�7U^UbQdY_^���DXUcU�VY\Uc
Yc�SbUQdUT�V_b�UQSX�`b_ZUSd�cU`QbQdU\i�

7U_7U^Yec�TUS_TUc�`bUSYcU�_bRYdc�Vb_]�dXU�1C399�C@#�V_b]Qd�Y^d_�RY�
^Qbi�56!(�V_b]Qd��cUU�SXQ`dUb�!$�!���DXU�UhdU^cY_^�*.PRC�Y^TYSQdUc
dXU�`bUSYcU�U`XU]UbYc�VY\U�

DXU�9^cUbd�6Y\Uc�Y^d_�@b_ZUSd�gY^T_g�_VVUbc�VY\dUbc�V_b�U`XU]UbYc�TQdQ
VY\Uc��YV�i_e�SXUS[�_^U�_V�dXU�V_\\_gY^W�_`dY_^c�_V�dXU�6Y\dUbc�R_h*

RINEX Eph. VY\dUbc�V_b�B9>5H�U`XU]UbYc�VY\Uc�gYdX�UhdU^cY_^
*.??N

Ephemeris VY\dUbc�V_b�2b_QTSQcd�5`XU]UbYc�VY\Uc�Y^�dXU�RY^Qbi
56!(�V_b]Qd��UhdU^cY_^�*.EPH
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Precise Eph. VY\dUbc�V_b�@bUSYcU�5`XU]UbYc�VY\Uc�Y^�dXU�RY^Qbi�56!(
V_b]Qd��UhdU^cY_^�*.PRC

%�%�" 9]`_bd�_V�@_Y^dc�d_�dXU�>QdY_^Q\�7bYT�CicdU]

%�%�"�! 9]`_bd�@_Y^d�6Y\Uc
EcY^W�dXU�]U^e�U^dbi�Project/Import/National Grid
Points��_b�dXU�S_bbUc`_^TY^W�D__\RQb�Redd_^��i_e�SQ^
Y]`_bd�cdQdYS�`_Y^d�S__bTY^QdUc�Vb_]�VY\Uc�_V�TYVVUbU^d�V_b]Qd��1\dUb^Q�
dYfU\i��i_e�]Qi�Q\c_�_`U^�dXU�S_^dUhd�]U^e�_V�dXU�@_Y^dc�S_^dQY^Ub
Q^T�S\YS[�_`dY_^�Import National��DXYc�_`dY_^�Q\\_gc�i_e�d_�Y]`_bd
S_^db_\�S__bTY^QdUc�V_b�UhYcdY^W�`_Y^dc�Qc�gU\\�Qc�UcdQR\YcXY^W�^Ug
`_Y^dc�Y^�i_eb�`b_ZUSd�

DXU�_`dY_^�Import Point�gY\\�^_d�RU�QfQY\QR\U�Qc�\_^W�Qc�^_�CicdU]
�cUU�SXQ`dUb�&��XQc�RUU^�TUVY^UT�

@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�`_Y^dc�gY\\�RU�Y^dUb`bUdUT�Qc�YV
dXUi�gUbU�TUVY^UT�Y^�dXU�SebbU^d\i�cU\USdUT�CicdU]��>_�dbQ^c�
V_b]QdY_^�Yc�T_^U�TebY^W�Y]`_bdY^W��>QdY_^Q\�S__bTY^QdUc
Y]`_bdUT�Y^d_�dXU�gb_^W�CicdU]�gY\\�RU�]Yc`\QSUT�
9V�i_e�[^_g�dXU�`b_ZUSdY_^��TQde]��U\\Y`c_YT�Q^T�WU_YT
]_TU\�fQ\YT�V_b�dXU�`_Y^d�VY\U��VYbcd�TUVY^U�Q�S_bbUc`_^TY^W
CicdU]��cU\USd�dXYc�CicdU]�V_b�i_eb�`b_ZUSd�Q^T�dXU^�Y]`_bd
dXU�`_Y^d�VY\U���1\dUb^QdU\i��i_e�]YWXd�gQ^d�d_�ecU�7U_DbQ^c
d_�dbQ^cV_b]�dXU�VY\U�d_�i_eb�`b_ZUSdµc�cicdU]�RUV_bU�Y]`_bd�
Y^W��CUU�SXQ`dUb�&�V_b�ecY^W�7U_DbQ^c�

☞
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7U_7U^Yec�ce``_bdc�]Q^i�TYVVUbU^d�VY\U�V_b]Qdc��DXUcU�VY\U�V_b]Qdc
Q^T�dXU�S_bbUc`_^TY^W�`_Y^d�Y]`_bd�]_Te\Uc�QbU�TUcSbYRUT�Y^�TUdQY\
Y^�1``U^TYh�2��?^�TU]Q^T�C`USdbQ�@bUSYcY_^�DUbbQcQd�`b_fYTUc�ce`�
`_bd�V_b�_dXUb�VY\U�V_b]Qdc��U�W��i_eb�`b_`bYUdQbi�VY\U�V_b]Qd��

6YWebU�%�$&*�6_b]Qd�CU\USd_b

GXU^�Y]`_bdY^W�^QdY_^Q\��_b�\_SQ\��S__bTY^QdUc�Q�6_b]Qd�CU\USd_b�TYQ�
\_W�_VVUbc�Q\\�QfQY\QR\U�VY\U�V_b]Qdc�Y^�Q^�Q\`XQRUdYSQ\\i�c_bdUT�\Ycd�R_h�
CU\USdY^W�Q�V_b]Qd�Q^T�S\YS[Y^W�OK�_b�T_eR\U�S\YS[Y^W�_^�Q�V_b]Qd�gY\\
\UQT�i_e�d_�Q�cdQ^TQbT�VY\U�cU\USd_b�TYQ\_W�gXUbU�i_e�SQ^�Rb_gcU�V_b
i_eb�Y]`_bd�VY\U��9^�SQcU�dXU�cU\USdUT�VY\U�V_b]Qd�XQc�Q�TUVQe\d�VY\U�Uh�
dU^cY_^�dXYc�UhdU^cY_^�gY\\�Q\bUQTi�RU�`bUcUd�

DXU�6_b]Qd�CU\USd_b�TYQ\_W�_VVUbc�Q�e^Yd�di`U�_`dY_^�Qc�gU\\�Qc�Q�XUYWXd
di`U�_`dY_^�

9^�dXU�e^Yd�di`U�_`dY_^�i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU�Y]`_bdUT
TQdQ�d_�RU�Y^dUb`bUdUT�Y^�dUb]c�_V�\U^WdX�e^Yd��9^�SQcU�Q�VY\U�S_^dQY^c
ceVVYSYU^d�e^Yd�di`U�Y^V_b]QdY_^�dXU�Y^V_b]QdY_^�Y^�dXU�VY\U�gY\\�`bUfQY\
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_fUb�i_eb�SX_YSU��1c�Yd�Yc�dXU�SQcU�dXb_eWX_ed�7U_7U^Yec�i_e�XQfU�dXU
V_\\_gY^W�SX_YSUc*
• =UdUb
• 6UUd
• E�C��CebfUi�6UUd
• EcUb�4UVY^UT
CU\USdY^W�EcUb�4UVY^UT�gY\\�ecU�dXU�e^Yd�di`U�i_e�XQfU�TUVY^UT�Y^�Op-
tions/Customize/Units�V_b�dXU�Y^dUb`bUdQdY_^�_V�\U^WdX�fQ\eUc��bU�
VUb�d_�1``��1�"��

DXU�XUYWXd�di`U�_`dY_^�Q\\_gc�i_e�d_�SX__cU�X_g�XUYWXd�fQ\eUc�V_e^T
Y^�dXU�Y]`_bd�VY\U�QbU�d_�RU�Y^dUb`bUdUT��2i�TUVQe\d�dXUi�QbU�bUWQbTUT
d_�RU�U\\Y`c_YTQ\�XUYWXd�fQ\eUc��>UfUbdXU\Ucc��i_e�]YWXd�XQfU�QTTYdY_^Q\
Y^V_b]QdY_^�cdQdY^W�dXQd�dXU�XUYWXd�fQ\eUc�Y^�dXU�VY\U�QbU�_bdX_]UdbYS
XUYWXd�fQ\eUc��1WQY^���Qc�gYdX�dXU�e^Yd�di`U���Y^�SQcU�dXU�Y]`_bdUT�VY\U
S_^dQY^c�ceVVYSYU^d�Y^V_b]QdY_^�_^�dXU�XUYWXd�di`U�_V�dXU�VY\U�TQdQ�dXYc
Y^V_b]QdY_^�gY\\�`bUfQY\�_fUb�i_eb�SX_YSU�

>_dU�dXQd�dXU�_bdX_]UdbYS�XUYWXd�_`dY_^�Yc�_^\i�QfQY\QR\U�YV�i_eb�`b_Z�
USdµc�CicdU]�Y^S\eTUc�Q�fQ\YT�WU_YT�]_TU\��CUU�SXQ`dUb�&�V_b�cU\USdY^W�Q
CicdU]�

9V�i_e�XQfU�cU\USdUT�Q^�Y]`_bd�VY\U�^Q]U�Vb_]�dXU�VY\U�cU\USd_b�Q^T�QS�
SU`dUT�Yd��dXU�9]`_bd�@_Y^dc�TYQ\_W�cX_gc�e`�
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6YWebU�%�$'*�9]`_bd�@_Y^dc�4YQ\_W

DXU�9]`_bd�@_Y^dc�4YQ\_W�TYc`\Qic�Q�\Ycd�_V�Q\\�`_Y^dc�_V�dXU�Y]`_bd�VY\U�
9d�WYfUc�dXU�^Q]Uc�_V�dXU�`_Y^dc�Q^T�TYcdY^WeYcXUc�RUdgUU^�dXU�di`Uc*
• 9TU^dYSQ\� 7U_7U^Yec�TUdUSdUT�Q�`_Y^d�gYdX�dXU�cQ]U�^Q]U�Y^�dXU

`b_ZUSd
• >Ug >_�`_Y^d�gYdX�dXU�cQ]U�^Q]U�Y^�dXU�`b_ZUSd�c_�VQb�

GYdX�YTU^dYSQ\�`_Y^dc��i_e�]Qi�TUVY^U�dXU�TUcdY^QdY_^�V_b�dXU�Y^`ed�S_�
_bTY^QdUc��I_e�]Qi�SXUS[�_^U�_b�R_dX�_`dY_^c��YV�i_e�gQ^d�d_�Y^cUbd
dXU�S__bTY^QdUc�V_b�YTU^dYSQ\�`_Y^dc��9V�i_e�SXUS[�^_^U��_^\i�^Ug
`_Y^dc�SQ^�RU�Y^cUbdUT�

Assign Control Coordinates
9]`_bd�dXYc�cUd�_V�S__bTY^QdUc�Qc�Q�cUS_^T�cUd�_V�S__bTY^QdUc��dXU�S_^�
db_\�S__bTY^QdUc�Q^T�VYh�dXU�`_Y^d��DXYc�_`dY_^�T_Uc�^_d�_fUbgbYdU�dXU
cUd�_V�S__bTY^QdUc�ecUT�V_b�`b_SUccY^W��DXU�^Ug�S__bTY^QdUc�gY\\�cX_g
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e`�Y^�dXU�`QWU�3_^db_\�_V�dXU�`_Y^d�`b_`UbdYUc�^_dUR__[��DXYc�Yc�dXU
TUVQe\d�_`dY_^�

Overwrite Coordinates
9]`_bd�dXYc�cUd�_V�S__bTY^QdUc�Qc�dXU�cUd�_V�S__bTY^QdUc�ecUT�V_b�`b_S�
UccY^W�Q^T�]_fU�dXU�`_Y^d�d_�dXU�^Ug�\_SQdY_^��6Yh�dXU�`_Y^d��7U_7U^�
Yec�gY\\�dbQ^cV_b]�dXU�S__bTY^QdUc�d_�dXU�G7C($�CicdU]�ecY^W�dXU�'
dbQ^cV_b]QdY_^�`QbQ]UdUbc��DXU�^Ug�S__bTY^QdUc�gY\\�cX_g�e`�Y^�dXU
`QWUc�>QdY_^Q\��<_SQ\��YV�i_e�XQfU�TUVY^UT�Q�\_SQ\�CicdU]���HIJ�Q^T
7U_�_V�dXU�`_Y^d�`b_`UbdYUc�^_dUR__[�

DXU�^Uhd�_`dY_^c�QbU�_V�Y^dUbUcd�gYdX�R_dX�di`Uc�_V�Y]`_bd�`_Y^dc*

Erase Existing Control Coordinates
9V�i_eb�`b_ZUSd�Q\bUQTi�S_^dQY^c�`_Y^dc�gYdX�S_^db_\�S__bTY^QdUc��SXUS[
dXYc�_`dY_^�d_�UbQcU�dXU�S_^db_\�S__bTY^QdUc�_V�Q\\�`_Y^dc�_V�dXU�SebbU^d
^Udg_b[��DXYc�_`dY_^�T_Uc�^_d�QVVUSd�dXU�VYhY^W�_V�Q�`_Y^d��DXU^��7U_�
7U^Yec�gY\\�QccYW^�S_^db_\�S__bTY^QdUc�V_b�Y]`_bdUT�YTU^dYSQ\�`_Y^dc��YV
i_e�XQfU�SXUS[UT�dXU�VYbcd�_`dY_^�_V�dXU�R_h�9TU^dYSQ\�@_Y^dc��GYdX
^Ug�`_Y^dc��^_�S_^db_\�S__bTY^QdUc�QbU�QTTUT�d_�dXU�`b_ZUSd��2i�TU�
VQe\d��dXYc�_`dY_^�Yc�SXUS[UT�

Add New Points
DXYc�_`dY_^�Q\\_gc�i_e�d_�Y^S\eTU��_b�UhS\eTU��dXU�^Ug�`_Y^dc�_V�dXU
\Ycd�Y^d_��_b�Vb_]��dXU�Y]`_bd��6_b�UhQ]`\U��S_^db_\�`_Y^d�VY\Uc�_V�i_eb
^QdY_^Q\�cebfUi�QWU^SYUc�]Qi�S_^dQY^�\_dc�_V�`_Y^dc��Red�i_e�^UUT�_^\i
dXU�S_^db_\�S__bTY^QdUc�V_b�dXU�`_Y^dc�_V�i_eb�SebbU^d�^Udg_b[��9^�dXYc
SQcU��S\UQb�dXYc�_`dY_^��2i�TUVQe\d��dXU�_`dY_^�Yc�SXUS[UT�

9V�i_eb�`_Y^d�S__bTY^QdUc�Y^S\eTU�j_^U�Y^V_b]QdY_^��Red�dXU�CicdU]
T_Uc�^_d��7U_7U^Yec�WYfUc�i_e�Q�gQb^Y^W�]UccQWU��Red�cdY\\�Y]`_bdc�dXU
`_Y^dc��9V�dXU�j_^U�Y^V_b]QdY_^�Y^�dXU�S__bTY^QdUc�TYVVUbc�Vb_]�dXU�Cic�
dU]µc�j_^U��Q^�Ubb_b�]UccQWU�gY\\�Y^V_b]�i_e�dXQd�dXU�Y]`_bd�_V�TQdQ
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VQY\UT�TeU�d_�TYVVUbU^d�j_^U�Y^V_b]QdY_^��7U_7U^Yec�QR_bdc�dXU�Y]�
`_bd��YV�dXU�Y]`_bd�VY\U�S_^dQY^c�Ubb_^U_ec�TQdQ�_b�YV�dXU�TQdQ�V_b]Qd�Y^
dXU�VY\U�T_Uc�^_d�S_]`\i�gYdX�dXU�c`USYVYUT�CicdU]�cUddY^W�

9]`_bdUT�^Ug�`_Y^dc�cX_g�e`�Y^�dXU�@_Y^dc�S_^dQY^Ub�_V�dXU�^QfYWQd_b�
9^�dXU�`b_ZUSd�`\_d��Q�^Ug�`_Y^d�gY\\�RU�TYc`\QiUT�Qc�Q�cY^W\U�`_Y^d�^_d
S_^^USdUT�fYQ�Q�RQcU\Y^U��9dc�S__bTY^QdUc�QbU�S_^db_\�S__bTY^QdUc�

9]`_bdUT�^Ug�S__bTY^QdUc�V_b�`bUfY_ec\i�UhYcdY^W�`_Y^dc�gY\\�cX_g�e`�Y^
dXU�@b_`Ubdi�^_dUR__[c�_V�dXU�`_Y^dc��Y^�dXU�`QWU�3_^db_\�Q^T�_b�Y^
dXU�`QWUc�>QdY_^Q\��<_SQ\���7U_�Q^T�HIJ��TU`U^TY^W�_^�i_eb�SX_YSUc�
1\\�Y]`_bdUT�`_Y^dc�QbU�VYhUT��@bUfY_ec\i�VYhUT�`_Y^dc�T_�^_d�SXQ^WU
dXUYb�VYhY^W�cdQdU��Red�]Qi�\__cU�dXUYb�S_^db_\�S__bTY^QdUc�

DXU�V_\\_gY^W�UhQ]`\U�]Qi�WYfU�i_e�Q^�Y]`bUccY_^���6YWebU�%�$(�cX_gc
Q�c]Q\\��e^`b_SUccUT�`b_ZUSd�gYdX�7@C�_RcUbfQdY_^�VY\Uc�Q^T�dXU�Qed_�
]QdYSQ\\i�ceWWUcdUT�bUVUbU^SU�`_Y^d�$"�
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6YWebU�%�$(*�@_Y^d�$"�6YhUT�RUV_bU�3_^db_\�@_Y^d�9]`_bd

DXU�9]`_bd�@_Y^d�<Ycd�TYc`\QiUT�Y^�6YWebU�%�$'�S_^dQY^c�dXU�YTU^dYSQ\
`_Y^dc�@  !   "�Q^T�@  #   "�Q^T�Q�^Ug�`_Y^d�!"��GU�ecU�dXU�TUVQe\d
_`dY_^c�V_b�dXU�Y]`_bd��DXU^�dXU�`b_ZUSd�`\_d�Q^T�dXU�^QfYWQd_b�TYc�
`\Qi�dXU�^Ug�`_Y^d�!"��@_Y^dc�@  !   "�Q^T�@  #   "�QbU�VYhUT�^_g�

6YWebU�%�$)*�>QdY_^Q\�7bYT�@_Y^dc�9]`_bdUT
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DXU�`QWU�3_^db_\�_V�dXU�@b_`Ubdi*�@_Y^d�^_dUR__[�_V�dXU�`_Y^dc
@  !   "�Q^T�@  #   "�gY\\�TYc`\Qi�S__bTY^QdUc��6_b�`_Y^d�!"�S_^db_\
S__bTY^QdUc�QbU�QfQY\QR\U��Red�dXU�`_Y^d�Yc�^_d�VYhUT��>_�RQcU\Y^U�S_^�
^USdc�dXYc�`_Y^d�gYdX�dXU�^Udg_b[�

%�%�"�" =Q^eQ\\i�9^cUbd�@_Y^d�3__bTY^QdUc
9V�i_e�gQ^d�d_�]Q^eQ\\i�Y^cUbd�`_Y^dc�gYdX�[^_g^�S__bTY^QdUc�Y^d_�i_eb
`b_ZUSd�Ri�di`Y^W�dXU�S__bTY^QdUc��SX__cU�dXU�_`dY_^�Add New Point
_V�dXU�Project�`e\\�T_g^�]U^e��1\dUb^QdYfU\i��_`U^�dXU�S_^dUhd
]U^e�_V�dXU�@_Y^dc�S_^dQY^Ub�Q^T�S\YS[�dXU�_`dY_^�Insert Point��1^
U]`di�@b_`Ubdi*�@_Y^d�^_dUR__[�gY\\�_`U^�Q\\_gY^W�i_e�d_�]Q^eQ\\i
U^dUb�Q�`_Y^d�^Q]U��`_Y^d�Y^V_�Q^T�S_TU��`QWU�@_Y^d��Q^T�S__bTY^QdUc
Y^�_^U�_V�dXU�S__bTY^QdU�CicdU]c��1c�c__^�Qc�i_e�S\YS[�dXU�Redd_^�As-
sign��7U_7U^Yec�Qed_]QdYSQ\\i�SQ\Se\QdUc�dXU�fQ\eUc�_V�dXU�bU\QdUT�S_�
_bTY^QdU�cUdc�QSS_bTY^W�d_�dXU�SebbU^d�dbQ^cV_b]QdY_^�`QbQ]UdUb�cUdc
�bUVUb�d_�SXQ`dUb�!#�_^�DbQ^cV_b]QdY_^c���6_b�Q�cUd�_V�S_^db_\�S__bTY�
^QdUc��S\YS[�dXU�Redd_^�Transfer to Control�Qd�dXU�`QWUc�>QdY_^Q\
_b�<_SQ\�_b�U^dUb�dXU�fQ\eUc�]Q^eQ\\i�ecY^W�dXU�`QWU�3_^db_\�
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6YWebU�%�% *�=Q^eQ\\i�9^cUbd�@_Y^d�3__bTY^QdUc

DXU�^Ug\i�Y^cUbdUT�`_Y^d�gY\\�cX_g�e`�Y^�dXU�^QfYWQd_b�Q^T�Y^�dXU�`b_�
ZUSd�`\_d�Qc�c__^�Qc�i_e�QSSU`d�dXU�UTYdc�gYdX�Assign�

9V�i_e�XQfU�[^_g^�S__bTY^QdUc�_V�Q�`_Y^d�Q\bUQTi�UhYcdY^W�Y^�dXU�^Ud�
g_b[��i_e�]Qi�SXQ^WU�dXU�S__bTY^QdUc�TUbYfUT�Vb_]�cY^W\U�`_Y^d�`b_S�
UccY^W�_b�Vb_]�`b_SUccY^W��1SdYfQdU�dXU�`_Y^d��_`U^�Ydc�S_^dUhd�]U^e
�bYWXd�]_ecU�Redd_^��Q^T�SX__cU�_`dY_^�Properties���DXU�@b_`Ubdi*
@_Y^d�TYQ\_W��cUU�dXU�VYWebU�QR_fU��TYc`\Qic�dXU�SebbU^d�`_Y^d�Y^V_b]Q�
dY_^�Q^T�S__bTY^QdUc��9d�Q\\_gc�i_e�UYdXUb�d_�U^dUb�Q�cUS_^T��S_^db_\
S__bTY^QdU�cUd�V_b�dXU�cQ]U�`_Y^d��S\YS[�dQR�3_^db_\��Y^�dXU�SebbU^d
^QdY_^Q\�WbYT�CicdU]�_b�Q�\_SQ\�`\Q^U�CicdU]��?b�i_e�]Qi�S_bbUSd�dXU
`bY]Qbi�S__bTY^QdUc�Y^�Q^i�S__bTY^QdU�cicdU]��Y�U���^QdY_^Q\�_b�\_SQ\
S__bTY^QdUc��WU_WbQ`XYSQ\�S__bTY^QdUc�_b�HIJ�S__bTY^QdUc�Y^�dXU
G7C($�CicdU]��1SSU`d�i_eb�UTYdc�gYdX�Assign�
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%�%�# 9]`_bd�_V�@_Y^dc�d_�Q� <_SQ\�CicdU]

I_e�]Qi�Y]`_bd�`_Y^dc�gYdX�S__bTY^QdUc�Y^�Q�`ebU\i�\_SQ\�CicdU]��I_e
WUd�dXU�_``_bde^Ydi�d_�TUVY^U�Q�\_SQ\�CicdU]�`bUfY_ec\i��YV�Yd�Yc�^_d�iUd
TUVY^UT�

D_�cdQbd�Q^�Y]`_bd�_V�\_SQ\�`_Y^dc�fYQ�TQdQ�VY\Uc
• 3X__cU�dXU�]U^e�_`dY_^�Project/Import/Local Points,�_b
• ?`U^�dXU�S_^dUhd�]U^e�_V�dXU�@_Y^dc�S_^dQY^Ub�Q^T�S\YS[�_`dY_^

Import Local,�_b
• 3X__cU�dXU�S_bbUc`_^TY^W�D__\RQb�Redd_^�Vb_]�dXU

d__\RQb�@b_ZUSdc

D_�]Q^eQ\\i�Y]`_bd�\_SQ\�`_Y^d�S__bTY^QdUc
• 3X__cU�dXU�]U^e�_`dY_^�Project/Add New Points,�_b
• ?`U^�dXU�S_^dUhd�]U^e�_V�dXU�@_Y^dc�S_^dQY^Ub�Q^T�S\YS[�_`dY_^

Insert Point,�_b
• ?`U^�dXU�S_^dUhd�]U^e�_V�Q�`_Y^d�Q^T�S\YS[�dXU�_`dY_^�Proper-

ties�d_�UTYd�dXU�\_SQ\�S__bTY^QdUc�

DXU�`b_SUTebUc�UaeQ\�dXU�`b_SUTebUc�_V�S__bTY^QdU�Y]`_bd�d_�dXU�^Q�
dY_^Q\�WbYT�CicdU]��DXUbUV_bU��`\UQcU�bUVUb�d_�cUSdY_^�%�%�"�V_b�dXU�TU�
dQY\c�

@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�\_SQ\�`_Y^dc�gY\\�RU�Y^dUb`bUdUT
Qc�YV�dXUi�gUbU�TUVY^UT�Y^�dXU�SebbU^d\i�cU\USdUT�CicdU]��>_
dbQ^cV_b]QdY_^�Yc�T_^U�TebY^W�Y]`_bdY^W��@_Y^dc�Y]`_bdUT
Y^d_�dXU�gb_^W�CicdU]�gY\\�RU�]Yc`\QSUT��6Ybcd�TUVY^U�Q�\_SQ\
CicdU]�ecY^W�_^U�_V�dXU�_`dY_^c�_V�dXU�`e\\�T_g^�]U^e
DbQ^cV_b]�Q^T�dXU^�Y]`_bd�dXU�\_SQ\�`_Y^d�S__bTY^QdUc�

☞
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%�%�$ 9]`_bd�_V�FUSd_bc

EcY^W�dXU�]U^e�U^dbi�Project/Import/Vectors��_b�dXU
S_bbUc`_^TY^W�d__\RQb�Redd_^��i_e�SQ^�Y]`_bd�S__bTY^QdU
fUSd_bc�Vb_]�VY\Uc�

6YWebU�%�%!*�6_b]Qd�CU\USd_b�V_b�FUSd_b�9]`_bd

DXU�VY\U�V_b]Qdc�Q^T�dXU�S_bbUc`_^TY^W�fUSd_b�Y]`_bd�]_Te\Uc�QbU�TU�
cSbYRUT�Y^�TUdQY\�Y^�1``U^TYh�2�!�"�2�"�&��?^�TU]Q^T�C`USdbQ�@bUSY�
cY_^�DUbbQcQd�`b_fYTUc�ce``_bd�V_b�_dXUb�VY\U�V_b]Qdc��U�W��i_eb�`b_�
`bYUdQbi�VY\U�V_b]Qd��

GXU^�Y]`_bdY^W�S__bTY^QdU�fUSd_bc�dXU�6_b]Qd�CU\USd_b�TYQ\_W�_VVUbc
Q\\�QfQY\QR\U�VY\U�V_b]Qdc�Y^�Q^�Q\`XQRUdYSQ\\i�c_bdUT�\Ycd�R_h��CU\USdY^W�Q
V_b]Qd�Q^T�S\YS[Y^W�OK�_b�T_eR\U�S\YS[Y^W�_^�Q�V_b]Qd�gY\\�\UQT�i_e�d_
Q�cdQ^TQbT�VY\U�cU\USd_b�TYQ\_W�gXUbU�i_e�SQ^�Rb_gcU�V_b�i_eb�Y]`_bd
VY\U��9^�SQcU�dXU�cU\USdUT�VY\U�V_b]Qd�XQc�Q�TUVQe\d�VY\U�UhdU^cY_^�dXYc�Uh�
dU^cY_^�gY\\�Q\bUQTi�RU�`bUcUd�
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@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�fUSd_bc�gY\\�RU�Y^dUb`bUdUT�Qc�YV
dXUi�gUbU�TUVY^UT�Y^�dXU�SebbU^d\i�cU\USdUT�CicdU]��>_�dbQ^c�
V_b]QdY_^�Yc�T_^U�TebY^W�Y]`_bdY^W��FUSd_bc�Y]`_bdUT�Y^d_
dXU�gb_^W�CicdU]�gY\\�RU�]Yc`\QSUT��9V�i_e�[^_g�dXU�`b_ZUS�
dY_^��TQde]��U\\Y`c_YT�Q^T�WU_YT�]_TU\�fQ\YT�V_b�dXU�fUSd_b
VY\U��VYbcd�TUVY^U�Q�S_bbUc`_^TY^W�CicdU]��cU\USd�dXYc�CicdU]
V_b�i_eb�`b_ZUSd�Q^T�dXU^�Y]`_bd�dXU�fUSd_b�VY\U�

DXU�6_b]Qd�CU\USd_b�TYQ\_W�Q\c_�_VVUbc�Q�e^Yd�di`U�_`dY_^��9^�dXU�e^Yd
di`U�_`dY_^�i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU�Y]`_bdUT�TQdQ�d_�RU�Y^�
dUb`bUdUT�Y^�dUb]c�_V�\U^WdX�e^Yd��9^�SQcU�Q�VY\U�S_^dQY^c�ceVVYSYU^d�e^Yd
di`U�Y^V_b]QdY_^�dXU�Y^V_b]QdY_^�Y^�dXU�VY\U�gY\\�`bUfQY\�_fUb�i_eb
SX_YSU��9^�SQcU�dXU�cU\USdUT�fUSd_b�Y]`_bd�]_Te\U�²[^_gc³�dXU�e^Yd
di`U�_V�dXU�VY\U�TQdQ��U�W���YV�dXU�VY\U�V_b]Qd�T_Uc�^_d�Q\\_g�Q^i�_dXUb
e^Yd�di`Uc�Red�CebfUi�6UUd��dXU�e^Yd�di`U�_`dY_^�Yc�TYcQR\UT�

1c�Yd�Yc�dXU�SQcU�dXb_eWX_ed�7U_7U^Yec�i_e�QbU�_VVUbUT�dXU�V_\\_gY^W
SX_YSUc*
• =UdUb
• 6UUd
• E�C��CebfUi�6UUd
• EcUb�4UVY^UT
CU\USdY^W�EcUb�4UVY^UT�gY\\�ecU�dXU�e^Yd�di`U�i_e�XQfU�TUVY^UT�Y^�Op-
tions/Customize/Units�V_b�dXU�Y^dUb`bUdQdY_^�_V�\U^WdX�fQ\eUc�

9]`_bdUT�^Ug�fUSd_bc�gY\\�cX_g�e`�Y^�dXU�FUSd_bc�S_^dQY^Ub�_V�dXU
^QfYWQd_b��9^�dXU�`b_ZUSd�`\_d��Y]`_bdUT�fUSd_bc�gY\\�RU�QTTUT�Qc�^Ug
\Y^Uc�gYdX�\YWXd�R\eU�S_\_b��fYcYR\U��U�W���YV�i_e�XQfU�SX_cU^�dXU�TUVQe\d
1TZecd]U^d�TYc`\Qi��

☞
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%�%�% 9]`_bd�_V�D_dQ\�CdQdY_^�4QdQ

EcY^W�dXU�]U^e�U^dbi�Project/Import/Total Station
Data �_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^��i_e�SQ^�Y]`_bd
S__bTY^QdU�fUSd_bc�Vb_]�VY\Uc�

6YWebU�%�%"*�6_b]Qd�CU\USd_b�V_b�D_dQ\�CdQdY_^�4QdQ

DXU�VY\U�V_b]Qdc�Q^T�dXU�S_bbUc`_^TY^W�Y]`_bd�]_Te\Uc�QbU�TUcSbYRUT
Y^�TUdQY\�Y^�1``U^TYh�2��?^�TU]Q^T�C`USdbQ�@bUSYcY_^�DUbbQcQd�`b_�
fYTUc�ce``_bd�V_b�_dXUb�VY\U�V_b]Qdc��U�W��i_eb�`b_`bYUdQbi�VY\U�V_b]Qd��

GXU^�Y]`_bdY^W�d_dQ\�cdQdY_^�TQdQ�dXU�6_b]Qd�CU\USd_b�TYQ\_W�_VVUbc�Q\\
QfQY\QR\U�VY\U�V_b]Qdc�Y^�Q^�Q\`XQRUdYSQ\\i�c_bdUT�\Ycd�R_h��CU\USdY^W�Q
V_b]Qd�Q^T�S\YS[Y^W�OK�_b�T_eR\U�S\YS[Y^W�_^�Q�V_b]Qd�gY\\�\UQT�i_e�d_
Q�cdQ^TQbT�VY\U�cU\USd_b�TYQ\_W�gXUbU�i_e�SQ^�Rb_gcU�V_b�i_eb�Y]`_bd
VY\U��9^�SQcU�dXU�cU\USdUT�VY\U�V_b]Qd�XQc�Q�TUVQe\d�VY\U�UhdU^cY_^�dXYc�Uh�
dU^cY_^�gY\\�Q\bUQTi�RU�`bUcUd�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\
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@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�d_dQ\�cdQdY_^�TQdQ�gY\\�RU�Y^dUb�
`bUdUT�Qc�YV�dXUi�gUbU�TUVY^UT�Y^�dXU�SebbU^d\i�cU\USdUT�Cic�
dU]��>_�dbQ^cV_b]QdY_^�Yc�T_^U�TebY^W�Y]`_bdY^W��4QdQ�Y]�
`_bdUT�Y^d_�dXU�gb_^W�CicdU]�gY\\�RU�]Yc`\QSUT��9V�i_e�[^_g
dXU�`b_ZUSdY_^��TQde]��U\\Y`c_YT�Q^T�WU_YT�]_TU\�fQ\YT�V_b
dXU�d_dQ\�cdQdY_^�TQdQ��VYbcd�TUVY^U�Q�S_bbUc`_^TY^W�CicdU]��cU�
\USd�dXYc�CicdU]�V_b�i_eb�`b_ZUSd�Q^T�dXU^�Y]`_bd�dXU�d_dQ\c
cdQdY_^�TQdQ�

DXU�6_b]Qd�CU\USd_b�TYQ\_W�Q\c_�_VVUbc�Q�e^Yd�di`U�_`dY_^��9^�dXU�e^Yd
di`U�_`dY_^�i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU�Y]`_bdUT�TQdQ�d_�RU�Y^�
dUb`bUdUT�Y^�dUb]c�_V�\U^WdX�e^Yd��9^�SQcU�Q�VY\U�S_^dQY^c�ceVVYSYU^d�e^Yd
di`U�Y^V_b]QdY_^�dXU�Y^V_b]QdY_^�Y^�dXU�VY\U�gY\\�`bUfQY\�_fUb�i_eb
SX_YSU��9^�SQcU�dXU�cU\USdUT�d_dQ\�cdQdY_^�TQdQ�Y]`_bd�]_Te\U�²[^_gc³
dXU�e^Yd�di`U�_V�dXU�VY\U�TQdQ��U�W���YV�dXU�VY\U�V_b]Qd�T_Uc�^_d�Q\\_g�Q^i
_dXUb�e^Yd�di`Uc�Red�CebfUi�6UUd��dXU�e^Yd�di`U�_`dY_^�Yc�TYcQR\UT�

1c�Yd�Yc�dXU�SQcU�dXb_eWX_ed�7U_7U^Yec�i_e�QbU�_VVUbUT�dXU�V_\\_gY^W
SX_YSUc*
• =UdUb
• 6UUd
• E�C�CebfUi�6UUd
• EcUb�4UVY^UT
CU\USdY^W�EcUb�4UVY^UT�gY\\�ecU�dXU�e^Yd�di`U�i_e�XQfU�TUVY^UT�Y^�Op-
tions/Customize/Units�V_b�dXU�Y^dUb`bUdQdY_^�_V�\U^WdX�fQ\eUc��bU�
VUb�d_�1``��1�"��

9]`_bdUT�^Ug�d_dQ\�cdQdY_^�_RcUbfQdY_^c�gY\\�cX_g�e`�Y^�dXU�D_dQ\�CdQ�
dY_^�S_^dQY^Ub�_V�dXU�^QfYWQd_b�Qc�d_dQ\�cdQdY_^�_RcUbfQdY_^c��[^_g^

☞
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cdQdY_^�Å�e^[^_g^�cdQdY_^���>Ug�`_Y^dc�cX_g�e`�Y^�dXU�@_Y^dc�S_^�
dQY^Ub��9^�dXU�`b_ZUSd�`\_d��Y]`_bdUT�d_dQ\�cdQdY_^�TQdQ�gY\\�QTT�\Y^Uc
gYdX�]Qb[Ubc�V_b�dXU�_RcUbfQdY_^c�Q^T�bX_]RecUc�V_b�dXU�_RcUbfUT
`_Y^dc�

DXU�`b_ZUSd�_V�dXU�V_\\_gY^W�VYWebU�S_^cYcdc�_V�d_dQ\�cdQdY_^�TQdQ�_^\i�

6YWebU�%�%#*�D_dQ\�CdQdY_^�4QdQ�Y^�>QfYWQd_b�Q^T�@b_ZUSd�@\_d

1�bX_]Rec�Y^TYSQdUc�Q�`_Y^d�_RcUbfUT�Ri�Q�d_dQ\�cdQdY_^�_^\i��1�R\eU
dbYQ^W\U�Y^TYSQdUc�VYhUT�`_Y^dc�Y^�dXU�cQ]U�gQi�Qc�gYdX�cQdU\\YdU�TQdQ�
<Y^Uc�QbU�dXU�d_dQ\�cdQdY_^�_RcUbfQdY_^c��DXUi�]Qi�RU�U^QR\UT��gXYdU�
_b�TYcQR\UT��WbQi���D_�SXQ^WU�dXU�U^QR\Y^W�cdQdec�_V�Q�dUbbUcdbYQ\�_R�
cUbfQdY_^��S\YS[�dXU�bUc`USdYfU�_RcUbfQdY_^�^Q]U�Y^�dXU�D_dQ\�CdQdY_^
S_^dQY^Ub��bYWXd�]_ecU�Redd_^��d_�_`U^�Ydc�S_^dUhd�]U^e�Q^T�SXUS[
dXU�YdU]�Enable�_b�Disable�

CUfUbQ\�]Qb[Ubc�Y^TYSQdU�dXU�_RcUbfUT�`QbQ]UdUbc*
C\_`U�TYcdQ^SU*� 1�`Ub`U^TYSe\Qb�\Y^U��
8_bYj_^dQ\�Q^W\U*� 5]`di�dbYQ^W\U
FUbdYSQ\�1^W\U*� 6Y\\UT�dbYQ^W\U�

DXU�d_`c�_V�dXU�dbYQ^W\Uc�`_Y^d�d_�dXU�]UQcebUT�`_Y^d�
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I_e�]Qi�Secd_]YjU�dXU�S_\_bc�_V�dXU�`_Y^dc��_RcUbfQdY_^�\Y^Uc�Q^T
]Qb[Ubc��bUVUb�d_�1``��1�#��

%�%�& 9]`_bd�_V�<UfU\\Y^W�4Q dQ

3X__cY^W�dXU�]U^e�_`dY_^�Projekt/Import/Levelling Data�_b
dXU�bUc`USdYfU�Redd_^��Q\\_gc�i_e�d_�Y]`_bd�\UfU\\Y^W�TQdQ�Vb_]
VY\Uc�

6YWebU�%�%$*�9]`_bd�_V�<UfU\\Y^W�4QdQ

DXU�VY\U�V_b]Qdc�Q^T�dXUYb�Y]`_bd�]_Te\Uc�QbU�\YcdUT�Q^T�TUcSbYRUT�Y^
TUdQY\�Y^�1``U^TYh�2��?^�TU]Q^T��C`USdbQ�@bUSYcY_^�DUbbQcQd�gY\\
ce``_bd�QTTYdY_^Q\�V_b]Qdc�Q^T�i_eb�_g^�V_b]Qd�

DXU�TYQ\_W�6_b]Qd�CU\USd_b�_VVUbc�Q\\�QfQY\QR\U�V_b]Qdc�Y^�Q\`XQRUdYS
_bTUb�V_b�<UfU\\Y^W�4QdQ�Y]`_bd��=Qb[�dXU�V_b]Qd�i_e�gQ^d�d_�ecU�Q^T
UYdXUb�T_eR\U�S\YS[�Yd�_b�`bUcc�dXU�Redd_^�OK�d_�_`U^�dXU�GY^T_gc
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CdQ^TQbT�6Y\U�4YQ\_W��9d�Q\\_gc�i_e�d_�cU\USd�dXU�Y]`_bd�VY\U��dXU�bUc`US�
dYfU�VY\U�UhdU^cY_^�gY\\�RU�WYfU^�Qed_]QdYSQ\\i�

@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�<UfU\\Y^W�TQdQ�gY\\�RU�dbUQdUT�Qc�Q\�
bUQTi�TUVY^UT�gYdXY^�dXU�SebbU^d�cicdU]��DXUi�gY\\�^_d�RU�dbQ^c�
V_b]UT�TebY^W�dXU�Y]`_bd��8UYWXdc�dXQd�gY\\�RU�Y]`_bdUT�d_�Q
gb_^W�cicdU]�gY\\�RU�WYfU^�gb_^W�fQ\eUc��9V�i_e�[^_g�dXU�`b_ZUS�
dY_^��dXU�TQde]��dXU�U\\Y`c_YT�Q^T�dXU�WU_YT�]_TU\�V_b�dXU�<UfU\�
\Y^W�4QdQ��VYbcd�TUVY^U�dXU�CicdU]��QSdYfQdU�Yd�Q^T�dXU^�Y]`_bd�dXU
VY\U�

I_e�SQ^�Q\c_�TUVY^U�dXU�e^Ydc�V_b�i_eb�V_b]Qd�Y^�dXU�TYQ\_W�6_b]Qd�CU�
\USd_b��GYdX�dXYc�_`dY_^�i_e�TUVY^U�dXU�\U^WdX�e^Yd�V_b�dXU�Y^dUb`bUdQ�
dY_^�_V�dXU�XUYWXdc��9V�dXU�<UfU\\Y^W�4QdQ�]_Te\U�Q\bUQTi�[^_gc�dXU
\U^WdX�e^Yd��Q\\�dXU�_dXUb�_`dY_^c�gY\\�^_d�RU�QSdYfQdUT�

1C�UfUbigXUbU�gYdXY^�7U_7U^Yec�i_e�SQ^�SX__cU�Vb_]�dXU�V_\\_gY^W
\U^WdX�cicdU]c*
• =UdUb
• 6UUd
• E�C��CebfUi�6UUd
• EcUb�TUVY^UT
9V�i_e�SX__cU�dXU�_`dY_^�User-defined,�7U_7U^Yec�gY\\�ecU�dXU�e^Yd
TUVY^UT�fYQ��Options/Customize/Units�V_b�dXU�\U^WdX�TUVY^YdY_^
�bUVUb�d_�1``U^TYh�1�"��

9]`_bdUT�<UfU\\Y^W�4QdQ�gY\\�RU�fYceQ\YjUT�Y^�dXU�^QfYWQd_b�gYdXY^�dXU
S_^dQY^Ub�<UfU\\Y^W�Qc�\UfU\\Y^W�]UQcebU]U^dc��[^_g^�`_Y^d�Å�e^�
[^_g^�`_Y^d���>Ug�`_Y^dc�Q``UQb�Y^�dXU�S_^dQY^Ub�@_Y^dc��`_Y^dc�dXQd
T_�^_d�Y^S\eTU�fQ\eUc�Vb_]�_dXUb�]UQcebU]U^dc��QbU�]Qb[UT�gYdX�dXU
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V_\\_gY^W�ci]R_\� ��1c�\UfU\\Y^W�TQdQ�_^\i�Y^S\eTU�XUYWXdc��dXUi�SQ^
^_d�RU�fYceQ\YjUT�Y^�dXU�`b_ZUSd�`\_d�

DXU�V_\\_gY^W�VYWebU�cX_gc�Q�`b_ZUSd�d_�gXYSX�_^\i�\UfU\\Y^W�]UQcebU�
]U^dc�gUbU�QTTUT*

6YWebU�%�%%*�<UfU\\Y^W�4QdQ�Y^�dXU�>QfYWQd_b

DXU�`b_`UbdYUc�TYQ\_W�_V�Q�\UfU\\Y^W�]UQcebU]U^d�gY\\�WYfU�i_e�VebdXUb
Q^T�TUdQY\UT�Y^V_b]QdY_^���BUVUb�d_�3XQ`��!!�&��

%�%�' 9]`_bd�_V�4QdQ�_V�C`USYQ\�6_b]Qdc

6_b�TQdQ�dXQd�XQfU�RUU^�cQfUT�Y^�c`USYQ\�V_b]Qdc�Y]`_bd�b_edY^Uc�SQ^
RU�gbYddU^��dXQd�gY\\�XU\`�i_e�d_�S_^fUbd�dXUcU�TQdQ��DX_cU�cSbY`dc�Q\\_g
i_e�d_�Y]`_bd�TQdQ�Vb_]�dXU�c`USYQ\�VY\Uc�d_�Q�`b_ZUSd��3ebbU^d\i��cSbY`dc
gbYddU^�V_b�cUfUbQ\�7Ub]Q^�7_fUb^]U^dQ\�_bWQ^YjQdY_^c�QbU�QfQY\QR\U�
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I_e�]Qi�S_^fUbd�Q^T�Y]`_bd�c`USYQ\�TQdQ��ecY^W�dXU�cSbY`dc��]U^e�_`�
dY_^�Project/Formats���DXU�TYQ\_W�6_b]Qdc�gY\\�cX_g�e`�Q^T�i_e
]Qi�cU\USd�_^U�_V�dXU�QfQY\QR\U�Y]`_bd�V_b]Qdc��gXYSX�QbU�\YcdUT�Qd�dXU
U^T�_V�dXU�\Ycd�

6YWebU�%�%&*�C`USYQ\�Y]`_bd�V_b]Qdc

@\UQcU�^_dU�dXQd�dXU�\Ycd��gXYSX�Yc�cX_g^�XUbU��T_Uc�^_d�S_^dQY^�Q\\�dXU
V_b]Qdc�dXQd�QbU�QfQY\QR\U��DXU�\Ycd�TU`U^Tc�_^�dXU�7U_7U^Yec�fUbcY_^�Qc
gU\\�Qc�_^�i_eb�_g^�]_TYVYSQdY_^c�

DXU�bUc`USdYfU�cSbY`d�SQ^�RU�cdQbdUT�Qc�c__^�Qc�i_e�SX_cU�i_eb�V_b]Qd�Q^T
S\YS[UT�dXU�Redd_^�Start���EceQ\\i�i_e�gY\\�RU�Qc[UT�d_�TUVY^U�dXU�cicdU]
Q^T�dXU�bUc`USdYfU�j_^U�VYbcd��DXU^�Q�TYQ\_W�cX_gc�e`�dXQd�Q\\_gc�i_e�d_
U^dUb�dXU�^Q]U�Q^T�dXU�`QdX�_V�dXU�Y]`_bd�VY\U�

6Ycd�dXU�cdQ^TQbT�VY\U�di`U�V_b�dXU�cU\USdUT�V_b]Qd�gY\\�RU�_VVUbUT��9V�i_e
gQ^d�d_�ecU�VY\U�gYdX�Q^�_dXUb�UhdU^cY_^��SX__cU�dXU�_`dY_^�All Files�
1SSU`d�dXU�VY\U�^Q]U�Ri�S\YS[Y^W�OK��_b�Y^dUbbe`d�dXU�Uh`_bd�gYdX�dXU
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Redd_^�Cancel���DXU�_ed`ed�gY^T_g�Q\\_gc�i_e�d_�SXUS[�dXU�Y]`_bd�_V
i_eb�TQdQ�

I_e�]Qi�bU�_bWQ^YjU�dXU�V_b]Qdc�Ri�ecY^W�dXU�`e\\�T_g^�]U^e�_`dY_^
Project/Formats��?`U^�dXU�TYQ\_W�6_b]Qdc�3_^VYWebQdY_^��Op-
tions/Export Formats/Static… *

6YWebU�%�%'*�6_b]Qdc�3_^VYWebQdY_^

C_]U�VY\U�S_^fUbdUbc�QbU�Q\bUQTi�ReY\d�Y^��\Ycd�VYU\T�=U^e���I_e�SQ^�Y^�
cdQ\\�^Ug�S_^fUbdUbc��SXQ^WU�dXU�`QdX�d_�Q\bUQTi�UhYcdY^W�S_^fUbdUbc�_b
UfU^�TU\UdU�S_^fUbdUbc�dXQd�i_e�T_�^_d�^UUT�SebbU^d\i��DXU�R\_S[
Dool �cX_gc�dXU�^Q]U�_V�dXU�^Ug�U^dbi��Ydc�di`U��gXUdXUb�Yd�Yc�Q�UhUSe�
dQR\U�VY\U��Q�4<<��Q�cSbY`d�_b�Q�cU`QbQd_b��Q^T�dXU�`QdX�d_�dXU�S_bbU�
c`_^TY^W�cSbY`d��1\\�VY\U�V_b]Qdc�dXQd�QbU�Y^cdQ\\UT�QbU�ecUT�V_b�dXU�Uh�
`_bd�_V�TQdQ�Q^T�bUce\dc��DXU�Redd_^c�Up�Q^T�Down�XU\`�i_e�d_�bUQb�
bQ^WU�dXU�ReY\d�Y^�VY\U�V_b]Qdc�V_b�dXU�TYQ\_W�6_b]Qdc��Proj-
ect/Formats…) �
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6_b�VebdXUb�Y^V_b]QdY_^�_^�X_g�d_�TUVY^U�VY\U�V_b]Qdc�gYdX�7U_7U^Yec
`\UQcU�bUVUb�d_�1``U^TYh�1�&��1``U^TYh�2�#�WYfUc�Q�TUdQY\UT�TUcSbY`�
dY_^�_V�dXU�QfQY\QR\U�VY\U�V_b]Qdc�
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%�& =_fY^W�@_Y^dc

7U_7U^Yec�Q\\_gc�i_e�d_�SXQ^WU�dXU�S_]`_cYdY_^�_V�dXU�`b_ZUSd��UfU^
QVdUb�dXU�Y]`_bd�_V�_RcUbfQdY_^�VY\Uc�_b�S__bTY^QdUc��I_e�SQ^�]UbWU
`_Y^dc��gXYSX�XQfU�TYVVUbU^d�^Q]Uc�Red�fYceQ\YjU�dXU�cQ]U�`_Y^d��dXYc
]Qi�XQ``U^��YV�dXUYb�S__bTY^QdUc�QbU�TUbYfUT�Vb_]�c_ebSUc�_V�TYVVUbU^d
di`U���

DXU�V_\\_gY^W�_`dY_^c�QbU�WYfU^*
½ =UbWY^W�_V��"�cdQdYS�_b�"�Cd_`�7_�`_Y^dc
½ =_fY^W�cdQdYS�`_Y^dc�d_�Cd_`�7_�`_Y^dc�Q^T�fYSU�fUbcQ

%�&�! =UbWY^W�@_Y^dc

I_e�SQ^�]UbWU�`_Y^dc�dXQd�XQfU�TYVVUbU^d�^Q]Uc�Red�TUVY^U�dXU�cQ]U
\_SQdY_^��DXYc�]Qi�XQ``U^��YV��U�W���i_e�QccYW^UT�S_^dY^eQ\\i�QcSU^TY^W
`_Y^d�^e]RUbc�TebY^W�Q�cQdU\\YdU�cebfUi��Red�Qd�dXU�cQ]U�dY]U�Y^db_�
TeSU�`_Y^d�S__bTY^QdUc�_V�`_Y^dc��gX_cU�^Q]Uc�gXUbU�WYfU^�Ri�\Q^T
cebfUi�_VVYSUc�

1SdYfQdU�dXU�`_Y^d��gX_cU�^Q]U�Q^T�gX_cU�`b_`UbdYUc�QbU�d_�RU�TU�
\UdUT�gXU^�]UbWY^W�dXU�`_Y^dc��?`U^�Ydc�S_^dUhd�]U^e��bYWXd�]_ecU
S\YS[��Q^T�SX__cU�dXU�]U^e�_`dY_^�Merge��DXU�TYQ\_W�=UbWU�@_Y^dc
cX_gc�e`�
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6YWebU�%�%(*�DXU�4YQ\_W�=UbWU�@_Y^dc

3\YS[�dXU�`_Y^d�^e]RUb�d_�QSdYfQdU�dXU��9^d_�@_Y^d���3\YS[Y^W�Merge
gY\\�TU\UdU�dXU��=UbWU�@_Y^d����Cancel�gY\\�Y^dUbbe`d�dXU�QSdY_^�

6_b�cdQdYS�`_Y^dc��dXU�²=UbWU�@_Y^d³�gY\\�RU�TU\UdUT��1\\�RQcU\Y^Uc�Q^T
fUSd_bc�dXQd�gUbU�S_^^USdUT�d_�dXU�²=UbWU�@_Y^d³�gY\\�^_g�RU�S_^�
^USdUT�d_�dXU�Y^d_�`_Y^d�

6_b�[Y^U]QdYS�`_Y^dc��dXU�²=UbWU�@_Y^d³�gY\\�^_g�WUd�dXU�^Q]U�Q^T
dXU�`_cYdY_^�_V�dXU��9^d_�@_Y^d��
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EcUbµc�=Q^eQ\
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%�&�" =_fY^W�Q^T�=UbWY^W�C d_`�7_�@_Y^dc

DXUbU�QbU�`b_ZUSdc�dXQd�T_�^_d�_^\i�S_^dQY^�[Y^U]QdYS�]UQcebU]U^dc
Red�Q\c_�cdQdYS�]UQcebU]U^dc�V_b�QTTYdY_^Q\�`_Y^dc��9^�dXYc�SQcU��cUfUbQ\
_`dY_^c�Q\\_g�i_e�d_�_bWQ^YjU�dXU�`b_ZUSd��6_b�dXU�_`dY_^c�R��ª�T��dXU
]UbWY^W�`_Y^dc�XQfU�d_�XQfU�dXU�cQ]U�^Q]U�

Q� I_e�]Qi�]UbWU�dXU�cd_`�`_Y^dc*�QSdYfQdU�dXU�cd_`�`_Y^d�Q^T�S\YS[
dXU�_`dY_^�Merge�_V�Ydc�S_^dUhd�]U^e��3X__cU�dXU��9^d_�@_Y^d��
DXU�cd_`�`_Y^d�WUdc�dXU�^Q]U�Q^T�dXU�`_cYdY_^�_V�dXU��9^d_�@_Y^d��

R� I_e�]Qi�]_fU�Q�cdQdYS�`_Y^d�d_�Q�Cd_`�7_�`_Y^d��YV�R_dX�`_Y^dc
XQfU�dXU�cQ]U�^Q]U*�1SdYfQdU�dXU�S_^dQY^Ub�@_Y^dc�Q^T�SX__cU�Ydc
S_^dUhd�]U^e�_`dY_^��Stop&Go/Move Static Point to S&G
Points��5QSX�]_fUT�cdQdYS�`_Y^d�gY\\�^_g�WUd�dXU�`_cYdY_^�_V�dXU
Cd_`�7_�`_Y^d�gYdX�dXU�cQ]U�^Q]U��>_^U�_V�dXU�`_Y^dc�gY\\�RU
TU\UdUT�_b�VYhUT�

6YWebU�%�%)*�3_^dUhd�]U^e�Cd_`�7_

S� I_e�SQ^�]_fU�Q�Cd_`�7_�`_Y^d�d_�Q�cdQdYS�`_Y^d��YV�R_dX�`_Y^dc
XQfU�dXU�cQ]U�^Q]U*�1SdYfQdU�dXU�S_^dQY^Ub�@_Y^dc�Q^T�SX__cU�Ydc
S_^dUhd�]U^e�_`dY_^�Stop&Go/Move S&G Points to Static
points��5QSX�]_fUT�Cd_`�7_�`_Y^d�gY\\�^_g�WUd�dXU�cQ]U�`_cY�
dY_^�Qc�dXU�cdQdYS�`_Y^d�gYdX�dXU�cQ]U�^Q]U��>_^U�_V�dXU�`_Y^dc
gY\\�RU�TU\UdUT�_b�VYhUT�
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T� I_e�SQ^�]_fU�Q�Cd_`�7_�`_Y^d�d_�Q�cdQdYS�`_Y^d��YV�R_dX�`_Y^dc
XQfU�dXU�cQ]U�^Q]U��Q^T�i_e�SQ^�VYh�Yd�Qd�dXU�cQ]U�dY]U��1SdYfQdU
dXU�S_^dQY^Ub�@_Y^dc�Q^T�SX__cU�Ydc�S_^dUhd�]U^e�_`dY_^
Stop&Go/Move Static Point to S&G Points (and Fix)�
5QSX�]_fUT�cdQdYS�`_Y^d�gY\\�Cd_`�7_�`_Y^d�gY\\�^_g�WUd�dXU�`_cY�
dY_^�_V�dXU�cdQdYS�`_Y^d�gYdX�dXU�cQ]U�^Q]U��DXU�]_fUT�Cd_`�7_
`_Y^dc�gY\\�RU�VYhUT�Q^T�dXUYb�`_cYdY_^�gY\\�Y^V\eU^SU�dXU�dbQZUS�
d_bi��>_^U�_V�dXU�`_Y^dc�gY\\�RU�TU\UdUT�
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%�' 4QdQ�5h`_bd

I_e�]Qi�Uh`_bd�Q\\�bUce\dc�d_�VY\Uc��CY^SU�7U_7U^Yec�Yc�`b_WbQ]]UT�Y^�Q
]_Te\Qb�gQi��i_e�gY\\�VY^T�Uh`_bd�_`dY_^c�Qd�cUfUbQ\�]_Te\Uc��DXU
V_\\_gY^W�cUSdY_^c�TUcSbYRU��X_g�d_*
• 5h`_bd�cdQdYSQ\\i�TUbYfUT�TQdQ
• 3ecd_]YjU�dXU�6_b]Qd�CU\USd_b
• 5h`_bd�[Y^U]QdYSQ\\i�TUbYfUT�TQdQ
• 3ecd_]YjU�dXU�;Y^U]QdYS�6_b]Qd�CU\USd_b
• 5h`_bd�d_�B9>5H
• 5h`_bd�dXU�_ed`ed�gY^T_g�Y^V_b]QdY_^
• 5h`_bd�BU`_bdc
• 3ecd_]YjU�dXU�BU`_bd�CU\USd_b
• 5h`_bd�_V�QbRYdbQbi�Y^V_b]QdY_^

%�'�! 5h`_bd�CdQdYSQ\\i�4UbY fUT�4QdQ

7U_7U^Yec�_VVUbc�TYVVUbU^d�VY\U�V_b]Qdc�V_b�Uh`_bd��ceSX�Qc�dXU�1cXdUSX
@_Y^dc�6Y\U�V_b]Qd��dXU�C>1@���CdQdY_^�Q^T�FUSd_b�6Y\Uc��_b�dXU�7U_<QR
1C399�VY\U�V_b]Qd�

7U_7U^Yec���X_gUfUb��_VVUbc�]_bU*�I_e�]Qi�Y^db_TeSU�Q^�e^\Y]YdUT
^e]RUb�_V�VY\U�V_b]Qd�S_^fUbdUbc�d_�7U_7U^Yec�Y^�Q^�UQci�d_�`UbV_b]
]Q^^Ub��cUU�cUSdY_^�%�'�"��

3X__cU�dXU�]U^e�_`dY_^�Project/Export Formats… ��DXU�5h`_bd
6_b]Qdc�TYQ\_W�`_`c�e`�Q\\_gY^W�i_e�d_�SX__cU�_^U�_V�dXU�QfQY\QR\U�VY\U
V_b]Qdc�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
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6YWebU�%�& *�5h`_bd�6_b]Qdc

BU]U]RUb��dXQd�dXU�\Ycd�_V�VY\U�V_b]Qdc�cX_g^�Y^�6YWebU�%�& �]Qi�^_d�RU
S_]`\UdU��TU`U^TY^W�_^�7U_7U^Yec�e`TQdUc�Qc�gU\\�Qc�_^�i_eb�_g^
Secd_]YjY^W�

1VdUb�i_e�XQfU�SX_cU^�_^U�_V�dXU�V_b]Qdc�Q^T�S\YS[UT�dXU�Redd_^�Run…��Q
cSbY`d�Yc�`UbV_b]UT�gXYSX�Yc�Qcc_SYQdUT�gYdX�dXU�YdU]��Di`YSQ\\i��Q�6Y\U
CU\USd_b�gY^T_g�cX_gc�e`�Q^T�Q\\_gc�i_e�d_�cU\USd�TbYfU��TYbUSd_bi�Q^T
dXU�TUVQe\d�VY\U�^Q]U�V_b�dXU�VY\U�d_�RU�SbUQdUT�

DXU�VY\U�]Qc[�R_h�_VVUbc�dXU�UhdU^cY_^�bU\QdUT�d_�dXU�SX_cU^�VY\U�V_b]Qd�
D_�ecU�Q^_dXUb�UhdU^cY_^�SX__cU�dXU�_`dY_^�All Files�
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1SSU`d�dXU�VY\U�^Q]U�gYdX�OK��_b�cd_`�dXU�TQdQ�Uh`_bd�gYdX�Cancel��
I_e�^_g�]Qi�gQdSX�dXU�WU^UbQdY^W�_V�dXU�_ed`ed�VY\U�Y^�dXU�_ed`ed
gY^T_g�Qd�dXU�R_dd_]�_V�dXU�]QY^�gY^T_g�

6YWebU�%�&!*�5h`_bd�<_W

%�'�" 3ecd_]YjU�7U_7U^Yec�V_b�6Y\U�6_b]Qdc

9d�Yc�`_ccYR\U�d_�S_^VYWebU�dXU�YdU]c�Y^�dXU�]U^e�Project/Export
Formats… ��?`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�fYQ�dXU�]U^e�_`�
dY_^�Options/Formats/Static… *

6YWebU�%�&"*�6_b]Qdc�3_^VYWebQdY_^�4YQ\_W
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CUfUbQ\�VY\U�V_b]Qd�S_^fUbdUbc�QbU�Q\bUQTi�Y]`\U]U^dUT�V_b�VebdXUb�ecU�
DXUcU�QbU�\YcdUT�Y^�R_h�Menu��I_e�]Qi�Y^cdQ\\�_dXUbc��SXQ^WU�dXU�`QdX
d_�dXU�bUc`USdYfU�S_^fUbdUb�VY\U�_b�TU\UdU�Q\bUQTi�Y^cdQ\\UT�VY\U�V_b]Qdc�
DXU�Tool�R_h�cX_gc�dXU�^Q]U�_V�dXU�^Ug�U^dbi��Ydc�di`U��Yc�Yd�Q^�Uh�
USedQR\U��Q�4<<��Q�cSbY`d�_b�Q�cU`QbQd_b�\Y^U/��Q^T�dXU�`QdX�_V�dXU�Qc�
c_SYQdUT�cSbY`d�VY\U��1\\�VY\U�V_b]Qdc�Y^cdQ\\UT�gYdX�XU\`�_V�dXU�6_b]Qdc
3_^VYWebQdY_^�gY^T_g�gY\\�RU�Q\\_gUT�V_b�Uh`_bd�_V�TQdQ�Q^T�bUce\dc�
Up�Q^T�Down�Redd_^c�XU\`�i_e�d_�Wb_e`�dXU�Y]`\U]U^dUT�V_b]Qd
YdU]c�Y^�dXU�Project/Export Formats/Static�`_`�e`�TYQ\_W�

6_b�Q�TUdQY\UT�TUcSbY`dY_^�_V�X_g�d_�Secd_]YjU�7U_7U^Yec�V_b�VY\U
V_b]Qdc��`\UQcU�bUVUb�d_�1``U^TYh�1�&��6Y\U�6_b]Qdc�QbU�TUcSbYRUT�Y^
1``U^TYh�2�#�

%�'�# 5h`_bd�_V�;Y^U]QdYSQ\ \i�4UbYfUT�@_cYdY_^c

1VdUb�`b_SUccY^W�_V�[Y^U]QdYS�_RcUbfQdY_^c�i_e�]Qi�SbUQdU�Q�`_cYdY_^
_ed`ed�VY\U�fYQ�dXU�@b_`UbdYUc�gY^T_g�_V�dXU�[Y^U]QdYS�dbQZUSd_bi�

6YWebU�%�&#*�@b_`UbdYUc�DbQZUSd_bi
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D_�bUfYUg�dXU�`b_`UbdYUc�_V�dXU�dbQZUSd_bi�S\YS[�gYdX�dXU�bYWXd�]_ecU�
Redd_^�_^�dXU�^QfYWQd_b�YdU]�Trajectory��DXU�S_bbU\QdUT�S_^dUhd
]U^e�`_`c�e`��>_g�SX__cU�dXU�_`dY_^�Properties���DXU�@b_`Ubdi*
;Y^U]QdYS�@QdX�^_dUR__[�gYdX�dXU�cY^W\U�`QWU�@QdX�cX_gc�e`�

6YWebU�%�&$*�@b_`Ubdi�;Y^U]QdYS�@QdX

DXU�Export to Format�R_h�Q\\_gc�i_e�d_�SX__cU�Vb_]�Q�\Ycd�_V�VY\U
V_b]Qdc��DXU�\Ycd�TYc`\QiUT�Y^�6YWebU�%�&$�]Qi�TYVVUb�Vb_]�i_ebc��TU�
`U^TY^W�_^�dXU�`b_WbQ]�fUbcY_^�Q^T�i_eb�Secd_]YjY^W���1SdYfQdU�Q^
Uh`_bd�VY\U�V_b]Qd�Q^T�S\YS[�Export�d_�cdQbd�dXU�SbUQdY_^�_V�dXU�[Y^U�
]QdYS�_ed`ed�VY\U��1�cdQ^TQbT�GY^T_gc�VY\U�cU\USd_b�Q\\_gc�i_e�d_�cd_bU
dXU�VY\U�e^TUb�dXU�TUVQe\d�VY\U�^Q]U�_b�d_�SX__cU�Q^_dXUb�^Q]U�Q^T�d_
SX__cU�Q�TYbUSd_bi��1VdUb�i_e�XQfU�QSSU`dUT�Q�^Q]U�7U_7U^Yec�WU^Ub�
QdUc�dXU�[Y^U]QdYS�_ed`ed�VY\U�Q^T�gbYdUc�dXU�`_cYdY_^c�Q^T�QSSebQSYUc
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9d�Yc�`_ccYR\U�d_�S_^VYWebU�dXU�YdU]c�Y^�dXU�]U^e�Project/Export
Formats/Kinematic��?`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�fYQ
dXU�]U^e�_`dY_^�Options/Export Formats/Kinematic… *

6YWebU�%�&%*�;Y^U]QdYS�6_b]Qdc�3_^VYWebQdY_^�4YQ\_W

CUfUbQ\�VY\U�V_b]Qd�S_^fUbdUbc�QbU�Q\bUQTi�Y]`\U]U^dUT�V_b�VebdXUb�ecU�
DXUcU�QbU�\YcdUT�Y^�R_h�Menu��I_e�]Qi�Y^cdQ\\�_dXUbc��SXQ^WU�dXU�`QdX
d_�dXU�bUc`USdYfU�S_^fUbdUb�VY\U�_b�TU\UdU�Q\bUQTi�Y^cdQ\\UT�VY\U�V_b]Qdc�
DXU�Tool �R_h�cX_gc�dXU�^Q]U�_V�dXU�^Ug�U^dbi��Ydc�di`U��Yc�Yd�Q�cSbY`d
_b�Q�cU`QbQd_b�\Y^U/��Q^T�dXU�`QdX�_V�dXU�Qcc_SYQdUT�cSbY`d�VY\U��1\\�VY\U
V_b]Qdc�Y^cdQ\\UT�gYdX�XU\`�_V�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�gY\\
RU�Q\\_gUT�V_b�Uh`_bd�_V�[Y^U]QdYSQ\\i�TUbYfUT�TQdQ�Q^T�bUce\dc��Up�Q^T
Down�Redd_^c�XU\`�i_e�d_�Wb_e`�dXU�Y]`\U]U^dUT�V_b]Qd�YdU]c�Y^�dXU
Export to Format �R_h�_V�dXU�^_dUR__[�@b_`Ubdi*�;Y^U]QdYS�@QdX�

6_b�Q�TUdQY\UT�TUcSbY`dY_^�_V�X_g�d_�Secd_]YjU�7U_7U^Yec�V_b�[Y^U�
]QdYS�VY\U�V_b]Qdc��`\UQcU�bUVUb�d_�1``U^TYh�1�&��3ebbU^d\i�Y]`\U�
]U^dUT�6Y\U�6_b]Qdc�QbU�TUcSbYRUT�Y^�1``U^TYh�2�#�
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VY\Uc�d_�B9>5H�QSdYfQdU�dXU�S_^dQY^Ub�?RcUbfQdY_^�6Y\Uc��_`U^�Ydc�S_^�
dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�dXU�_`�
dY_^�RINEX�
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1\\�_RcUbfQdY_^�VY\Uc�SebbU^d\i�Y^cUbdUT�Y^d_�dXU�`b_ZUSd�QbU�\YcdUT�Y^�Q\�
`XQ^e]UbYSQ\�_bTUb�_V�`QdX�Q^T�VY\U�^Q]U��I_e�]Qi�cU\USd�_^U�_b�cUf�
UbQ\�_RcUbfQdY_^�VY\Uc�d_�RU�S_^fUbdUT�d_�B9>5H��:ecd�]Qb[�dXU�bUc`US�
dYfU�VY\Uc��I_e�]Qi�cU\USd�Q^�e^\Y]YdUT�^e]RUb�_V�VY\Uc�cY]e\dQ^U_ec\i�
D_�T_�c_��ecU�dXU�Shift�Q^T�Ctrl�[Uic�_V�i_eb�[UiR_QbT�d_�]Qb[�cUf�
UbQ\�VY\Uc�cY]e\dQ^U_ec\i��DXU�Redd_^�All Q\\_gc�i_e�d_�]Qb[�Q\\�VY\Uc
cY]e\dQ^U_ec\i��dXU�Redd_^�None e^]Qb[c�Q\\�VY\Uc�

DXU�Redd_^�OK�Y^cdbeSdc�7U_7U^Yec�d_�`UbV_b]�dXU�S_^fUbcY_^�_^�Q\\
cU\USdUT�_RcUbfQdY_^�VY\Uc�Q^T�d_�S\_cU�dXU�gY^T_g��Cancel�S\_cUc�dXU
gY^T_g�gYdX_ed�S_^fUbcY_^�
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gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�dXU�_`dY_^�Export
RINEX�V_b�dXU�cdQ^TQbT�B9>5H�V_b]Qd��6_b�dXU�^Ug�S_]`bUccUT
B9>5H�V_b]Qd�SX__cU�dXU�_`dY_^�Export RINEX Compressed.

6YWebU�%�&(*�?RcUbfQdY_^�6Y\U�3_^dUhd�=U^e

7U_7U^Yec�dXU^�`UbV_b]c�dXU�S_^fUbcY_^�d_�B9>5H�Y^TU`U^TU^d\i�_V
dXU�di`U�_V�VY\U�cU\USdY_^��I_e�]Qi�S_^db_\�dXU�`b_WbUcc�fYQ�Q�`b_WbUcc
RQb��Y^TYSQdY^W�dXU�cdQdY_^�^Q]U�_V�dXU�VY\U�Y^�`b_WbUcc��GXU^�VY^YcXUT�
i_e�gY\\�VY^T�dXU�B9>5H�VY\U�c��Y^�dXU�TYbUSd_bi�YUc��_V�dXU�Qcc_SYQdUT
_RcUbfQdY_^�VY\U�c���DXUi�QbU�^Q]UT�\Y[U�dXU�Qcc_SYQdUT�_RcUbfQdY_^�VY\U
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c`USYQ\YjUT�]QSb_c�VYddY^W�UhQSd\i�i_eb�^UUTc�Q^T�UhdU^d�dXU�Ve^SdY_^Q\Ydi
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Y]`\U]U^dUT�bU`_bd�V_b]Qdc�

DXU�R_h�1fQY\QR\U�BU`_bdc�\Ycdc�dXU�bU`_bdc�i_e�]Qi�SX__cU�Vb_]�
�2QcU\Y^U�bU`_bdc�QbU�QTTYdY_^Q\\i�QfQY\QR\U�Vb_]�dXU�RQcU\Y^U�S_^dUhd
]U^e��QTZecd]U^d�bU`_bdc�Vb_]�dXU�Adjust �`e\\�T_g^�]U^e��YdU]�Re-
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7U_7U^Yec�cdQbdc�dXU�WU^UbQdY_^�_V�Q�bU`_bd��YV�i_e�XYWX\YWXd�_^U�_V�dXU
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CUfUbQ\�bU`_bd�V_b]Qd�S_^fUbdUbc�QbU�Q\bUQTi�Y]`\U]U^dUT�V_b�VebdXUb
ecU��DXUcU�QbU�\YcdUT�Y^�R_h�Menu��I_e�]Qi�Y^cdQ\\�_dXUbc��SXQ^WU�dXU
`QdX�d_�dXU�bUc`USdYfU�S_^fUbdUb�VY\U�_b�TU\UdU�Q\bUQTi�Y^cdQ\\UT�bU`_bd
V_b]Qdc��DXU�Tool�R_h�cX_gc�dXU�^Q]U�_V�dXU�^Ug�U^dbi��Ydc�di`U��Yc�Yd
Q^�UhUSedQR\U��Q�4<<��Q�cSbY`d�_b�Q�cU`QbQd_b�\Y^U/��Q^T�dXU�`QdX�_V�dXU
Qcc_SYQdUT�cSbY`d�VY\U��1\\�bU`_bd�V_b]Qdc�Y^cdQ\\UT�gYdX�XU\`�_V�dXU�BU�
`_bd�3_^VYWebQdY_^�gY^T_g�gY\\�RU�QfQY\QR\U�Y^�dXU�@b_ZUSd�BU`_bdc�TYQ�
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DXYc�^_dUR__[�S_^dQY^c�dXU�cY^W\U�`QWU�Ce]]Qbi��DXU�`QWU�TYc`\Qic
dXU�^e]RUb�_V�_RcUbfQdY_^�VY\Uc�dXU�`b_ZUSd�S_^dQY^c��Observation
Files��

6YWebU�%�'$*�@b_`Ubdi�?2C�6Y\Uc



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�"#'

%�(�# 9^V_b]QdY_^�_^�?RcUbfQdY_^�6Y\U�@b_`UbdYUc

D_�bUfYUg�dXU�`b_`UbdYUc�_V�Q^�_RcUbfQdY_^�VY\U�_`U^�Ydc�S_^dUhd�]U^e
gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�_^d_�dXU�VY\U�^Q]U��>_g�SX__cU
_`dY_^�Properties���DXU�@b_`UbdYUc�^_dUR__[�Q\\_gc�i_e�d_�fYUg�Q^T
UTYd�VY\U�SXQbQSdUbYcdYSc�

6YWebU�%�'%*�@b_`Ubdi�?RcUbfQdY_^�6Y\U���DY]U

DXYc�^_dUR__[�S_^dQY^c�cYh�`QWUc*
• DY]U
• 1^dU^^Q
• >�5�X
• Di`U
• 6Y\U
• @b_S�

DXYc�cUSdY_^�TUcSbYRUc�dXU�_RcUbfQdY_^�VY\U�SXQbQSdUbYcdYSc�dXQd�QbU�^_d
bU\QdUT�d_�XUYWXd�S_bbUSdY_^��@QWUc�1^dU^^Q�Q^T�>�5�X��Q^dU^^Q�US�
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SU^dbYSYdYUc��QbU�TUcSbYRUT�Y^�TUdQY\�Y^�dXU�V_\\_gY^W�cUSdY_^�bUVUbbY^W
d_�9^cdbe]U^d�8UYWXd�3_bbUSdY_^c�
DXU�@QWU�DY]U�TYc`\Qic�fQbY_ec�dY]U�Y^V_b]QdY_^��DXU�CdQbd�Q^T�5^T
U^dbYUc�S_^dQY^�dXU�cdQbd�dY]U�Q^T�U^T�dY]U�_V�dXU�_RcUbfQdY_^c�Y^�Q
bUQTQR\U�V_b]Qd��9V�i_e�TUVY^UT�Q�dY]U�_VVcUd�d_�7@C�dY]U�Y^�dXU�@b_S�
UccY^W�?`dY_^c��dXYc�gY\\�RU�TYc`\QiUT�bYWXd�RU^UQdX�dXU�5^T�R_h��DXU
7@C�GUU[�R_h�cX_gc�dXU�7@C�gUU[�Qd�dXU�cdQbd�dY]U�_V�_RcUbfQdY_^�
DXU�7@C�CdQbd�Q^T�7@C�5^T�R_hUc�WYfU�dXU�cdQbd�Q^T�U^T�dY]U�Y^�7@C
cUS_^Tc�_V�dXU�gUU[��DXU�TYVVUbU^SU�RUdgUU^�dXU�dg_�fQ\eUc�Yc�WYfU^�Y^
R_h�DY]U�C`Q^�Q^T�Q\c_�Y^�R_h�5`_SXc��DXU�fQ\eU�_V�5`_SXc�Yc�Q�S_]�
RY^QdY_^�_V�dXU�dY]U�Y^dUbfQ\�RUdgUU^�cdQbd�Q^T�U^T�dY]U�Y^�cUS_^Tc
�R_h�DY]U�C`Q^��Q^T�dXU�_RcUbfQdY_^�dY]U�Y^dUbfQ\��R_h�9^dUbfQ\��

6YWebU�%�'&*�@b_`Ubdi�?RcUbfQdY_^�6Y\U���Di`U

DXU�@QWU�Di`U�TYc`\Qic�dXU�_RcUbfQdY_^�di`U��4QdQ�]Qi�XQfU�RUU^�S_\�
\USdUT�Y^�_^U�_V�dXU�V_\\_gY^W�_RcUbfQdY_^�]_TUc*
• CdQdYS
• CX_bd�CdQdYS
• ;Y^U]QdYS
• Cd_`�7_
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9V�i_e�gQ^d�d_�SXQ^WU�dXU�V\QW�d_�dXU�_RcUbfQdY_^�di`U��S\YS[�dXU�bUc`US�
dYfU�bQTY_�Redd_^��dXU^�S\YS[�dXU�Redd_^�Assign��D_�SXQ^WU�dXU�TQdQ�
RQcU�V\QW�V_b�dXU�`_Y^d�Q\c_��SXUS[�dXU�SXUS[R_h�Assign to point
XXX�

7U_7U^Yec�Q\c_�Y^V_b]c�i_e�_^�dXU�di`Uc�_V�cQdU\\YdU�S_TU�dXU�bUSUYfUb
ecUT�d_�dbQS[�TQdQ��@!��@"��3�1��

6YWebU�%�''*�@b_`Ubdi�?RcUbfQdY_^�6Y\U*�6Y\U

DXU�`QWU�6Y\U�TYc`\Qic�dXU�\_SQdY_^�_V�dXU�SebbU^d�_RcUbfQdY_^�VY\U��6eb�
dXUb��Yd�TYc`\Qic�dXU�TQdUc�_V��SbUQdY_^�Q^T�\Qcd�]_TYVYSQdY_^�Y^�S_]�
`edUb�dY]U��dXU�VY\U�cYjU�Y^�RidUc�Q^T�c_]U�VY\U�QddbYRedUc��DXU�V_\\_gY^W
\Ycdc�`_ccYR\U�QddbYRedUc*

6 6Y\U
1 1bSXYfU
B BUQT
G GbYdU
4 4YbUSd_bi
8 8YTTU^
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6YWebU�%�'(*�@b_`Ubdi�?RcUbfQdY_^�6Y\U*�@b_SUcc_b

DXU�`QWU�@b_SUcc_b�Y^V_b]c�_^�dXU�`b_SUcc_b�ecUT�d_�TUS_TU�dXU�bQg
bUSUYfUb�TQdQ�d_�dXU�SebbU^d�_RcUbfQdY_^�VY\U��1TTYdY_^Q\�Y^V_b]QdY_^
_^�dXU�cdQbd�Q^T�U^T�dY]Uc�Q^T�dXU�TebQdY_^�_V�dXU�TUS_TY^W�gY\\�RU
TYc`\QiUT��YV�QfQY\QR\U��1d�dXU�R_dd_]�_V�dXU�`QWU�i_e�gY\\�VY^T�dXU
^Q]U�_V�dXU�VY\U�S_^dQY^Y^W�dXU�e^TUS_TUT��bQg�TQdQ�

%�(�$ 9^cdbe]U^d�8UYWXd�3_ bbUSdY_^c

6_b�dXU�S_bbUSdY_^�_V�dXU�Q^dU^^Q�`XQcU�SU^dUb�d_�dXU�Wb_e^T�]Qb[Ub�
7U_7U^Yec�Y^dUb^Q\\i�S_^cYTUbc�Q^dU^^Q�`XQcU�SU^dUb�_VVcUdc�d_�S_bbUSd
V_b�dXU�Q^dU^^Q�Y^�ecU�Q^T�>�5�X�_VVcUdc�Vb_]�dXU�Wb_e^T�]Qb[Ub�
8UYWXd�_VVcUdc�]Qi�RU�]UQcebUT�Y^�TYVVUbU^d�gQic��di`U�_V�Q^dU^^Q
XUYWXd�]UQcebU]U^d��
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%�(�$�! 1^dU^^Q�@XQcU�3U^dUb�?VVcUdc
GXU^�i_e�`b_SUcc�TQdQ�Vb_]�TYVVUbU^d�di`Uc�_V�bUSUYfUbc�_b�Q^dU^^Q
di`Uc�d_WUdXUb�Y^�_^U�cUccY_^��dXU�Q^dU^^Q�`XQcU�SU^dUb�_VVcUdc�QbU�fUbi
Y]`_bdQ^d��4YVVUbU^d�Q^dU^^Qc�]Qi�XQfU�S_]`\UdU\i�TYVVUbU^d�Q^dU^^Q
`XQcU�SU^dUbc�TYVVUbY^W�Ri�cUfUbQ\�SU^dY]UdUbc��9^�_bTUb�d_�QSXYUfU�bU�
ce\dc�gYdX�]Y\\Y]UdUb�QSSebQSi�Q�SQbUVe\�S_^cYTUbQdY_^�_V�dXUcU�fQ\eUc
RUS_]Uc�]Q^TQd_bi�

DXU�bQTYec�_V�dXU�Wb_e^T�`\Q^U�Q^T�dXU�Q^dU^^Q�bUVUbU^SU�`_Y^d
�1B@��TUVY^YdY_^�QbU�fUbi�Y]`_bdQ^d�V_b�dXU�S_bbUSdY_^�_V�dXU�Q^dU^^Q
XUYWXd�]UQcebU]U^d�Vb_]�c\_`U�d_�fUbdYSQ\��cUU�dXU�V_\\_gY^W�ceRcUS�
dY_^c��

D_�Y^c`USd�Q^T�UTYd�Q^dU^^Q�Q^T�bUSUYfUb�di`Uc�Q^T�dXU�bUc`USdYfU�_VV�
cUd�fQ\eUc�ecUT�gXU^�SbUQdY^W�dXU�_RcUbfQdY_^�VY\U�QSdYfQdU�Ydc�^Q]U�Y^
dXU�^QfYWQd_b��_`U^�Ydc�S_^dUhd�]U^e�Ri�Q�S\YS[�gYdX�dXU�bYWXd�]_ecU
Redd_^�Q^T�SX__cU�_`dY_^�Properties��DXU^�SX__cU�`QWU�1^dU^^Q
_V�dXU�^_dUR__[�@b_`UbdYUc*�?RcUbfQdY_^�6Y\U�

6YWebU�%�')*�@b_`Ubdi�?RcUbfQdY_^�6Y\U*�1^dU^^Q
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9V�i_eb�_RcUbfQdY_^�VY\U�S_^dQY^c�Q^dU^^Q�Y^V_b]QdY_^�[^_g^�Ri�dXU
cicdU]��dXYc�`QWU�gY\\�TYc`\Qi�dXU�Q^dU^^Q�Q^T�bUSUYfUb�^Q]U�Q^T�S_b�
bU\QdUT�_VVcUd�fQ\eUc��DXU�VY\U�ANTECC.DAT�S_^dQY^c�Q^dU^^Q�Y^V_b]Q�
dY_^�V_b�Q^dU^^Qc��gXYSX�QbU�QfQY\QR\U�Qd�dXU�dY]U��dXYc�`b_TeSd�Yc�TU\Yf�
UbUT��I_e�]Qi�Secd_]YjU�dXU�VY\U�]Q^eQ\\i��YV�i_e�U^dUb�dXU�TQdQ�_V
_dXUb�`b_fYTUbc��`\UQcU�]Q[U�cebU�dXQd�gYdXY^�dXU�XUQTUb�dXU�^Q]Uc�_V
Q^dU^^Qc�QbU�ce``\YUT�gYdX�e^TUb\Y^Uc�Y^cdUQT�_V�c`QSUc��?dXUbgYcU�
dXU�cicdU]�gY\\�^_d�RU�Q^W\U�d_�TUdUSd�dXU�Q^dU^^Q��

9V�i_eb�_RcUbfQdY_^�VY\U�ecUc�e^[^_g^�Y^V_b]QdY_^��`QWU�1^dU^^Q
cX_gc�dXU�U^dbYUc�Default�V_b�dXU�BUSUYfUb�Qc�gU\\�Qc�V_b�dXU�1^dU^^Q�
D_�QTT�dXU�Y^V_b]QdY_^��_`U^�dXU�Receiver�S_]R_�R_h�Q^T�SX__cU
dXU�bUSUYfUb�di`U�

6YWebU�%�( *�BUSUYfUb�Di`U�<Ycd

>_g�dXU�Antenna�S_]R_�R_h�Q\\_gc�i_e�d_�SX__cU�Vb_]�dXU�QVVY\YQdUT
Q^dU^^Q�di`Uc�
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6YWebU�%�(!*�1^dU^^Q�Di`U�<Ycd

DXU�Receiver�Q^T�dXU�Antenna�R_hUc�TYc`\Qi�Q\c_�[^_g^�CUbYQ\
>e]RUbc��C�>���YV�bUWYcdUbUT�Y^�dXU�_RcUbfQdY_^�VY\U��Q^T�dXU�fUbcY_^
^e]RUb�_V�dXU�XQbTgQbU�

I_e�]Qi�bUfYUg�Q^T�SXQ^WU�dXU�S_bbUSdY_^c�V_b�dXU�Q^dU^^Q�`XQcU
SU^dUb�_VVcUdc��7U_7U^Yec�Q\gQic�ecUc�dXU�cQ]U�`QbQ]UdUbc�d_�TUVY^U
dXU�S_bbUSdY_^c��1�RYd]Q`�TU`YSdc�Q�]Y^Y]YjUT�c[UdSX�_V�dXU�Q^dU^^Q
Q^T�Ydc�_VVcUd�`QbQ]UdUbc�

DXU�`QbQ]UdUb�a�cdQ^Tc�V_b�dXU�TYcdQ^SU�RUdgUU^�dXU�Q^dU^^Q�bUVUb�
U^SU�`_Y^d��1B@��Q^T�dXU�Q^dU^^Q�`XQcU�SU^dUb��DXU�`QbQ]UdUb�b
cdQ^Tc�V_b�dXU�bQTYec�_V�dXU�Q^dU^^Q��gXYSX�Yc�Y]`_bdQ^d�V_b�d_�bUTeSU
dXU�TYcdQ^SU�d_�dXU�Q^dU^^Q�`_Y^d��23B��Vb_]�c\_`U�d_�fUbdYSQ\��c1
cdQ^Tc�V_b�dXU�TYcdQ^SU�_V�dXU�R_dd_]�_V�dXU�Q^dU^^Q�Wb_e^T�`\Q^U�d_
dXU�<!�`XQcU�SU^dUb��c2�bUVUbc�d_�dXU�<"�Q^dU^^Q�`XQcU�SU^dUb��6_b
]_cd�_V�Q^dU^^Q�`b_fYTUbc*�23B�UaeQ\c�1B@�
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2edd_^c*
D_�QTT�Q�^Ug�Q^dU^^Q�di`U��VYbcd�U^dUb�Q�^Q]U��dXU^�`bUcc�dXU�Redd_^
Add…�DXU�^Ug�Q^dU^^Q�di`U�gY\\�^_g�RU�QfQY\QR\U�V_b�dXYc�`b_ZUSd��I_e
]Qi�UTYd�dXU�`QbQ]UdUbc�Q^T�_b�Y^cUbd�Q�RYd]Q`�`YSdebU�fYQ�dXU�Redd_^
Picture… �Q^T�dXU^�cQfU�dXU�^Ug�U^dbYUc�fYQ�dXU�Redd_^�Save �

DXU�Redd_^�Del �Q\\_gc�i_e�d_�bUTeSU�dXU�_VVUbUT�Q^dU^^Q�di`Uc�V_b
dXYc�`b_ZUSd��DXU�SebbU^d\i�QSdYfQdUT�Q^dU^^Q�di`U�gY\\�RU�TU\UdUT�Vb_]
dXU�\Ycd��YV�i_e�`bUcc�dXU�Redd_^�Del. �FYQ�dXU�Redd_^�Add…�i_e�]Qi�bU�
Y^cUbd�TU\UdUT�Q^dU^^Q�di`Uc�

9V�i_e�XQfU�SXQ^WUT�`XQcU�SU^dUb�S_bbUSdY_^c��i_e�]Qi�cQfU�dXU�^Ug
fQ\eUc�ecY^W�dXU�Redd_^�Assign ��I_e�]Qi�QccYW^�dXU�^Ug�fQ\eUc�QTTY�
dY_^Q\\i�d_�Q\\�VY\Uc�_V�dXU�`b_ZUSd��SXUS[�dXU�SXUS[�R_h�Assign to
All Files��_b�d_�Q\\�VY\Uc�gYdX�dXU�cQ]U�`_Y^d�^e]RUb��SXUS[�dXU
SXUS[R_h�With Same Point���9V�i_e�gQ^d�d_�e^T_�SXQ^WUc�RUV_bU
QccYW^]U^d�_`U^�dXU�fQ\eU�S_bbU\QdUT�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU
bYWXd�]_ecU�Redd_^�Q^T�SX__cU�_`dY_^�Undo�

I_e�]Qi�Y^c`USd�Q�]QW^YVYUT�c[UdSX�_V�dXU�Q^dU^^Q*�dXU�Picture…
Redd_^�_`U^c�dXU�2Yd]Q`�CU\USd_b�TYc`\QiY^W�dXU�c[UdSX�Y^�Q�\QbWUb
cSQ\U��9d�Q\c_�TYc`\Qic�dXU�^Q]Uc�_V�dXU�bUSUYfUb�]Q^eVQSdebUb�Q^T�_V
dXU�Q^dU^^Q�di`U��bUc`USdYfU\i�

DY`����9V�i_e�T_�^_d�[^_g�dXU�^Q]U�_V�i_eb�Q^dU^^Q��Red
[^_g�Ydc�Q``UQbQ^SU��Zecd�SX__cU�_^U�_V�dXU�RYd]Q`�VY\Uc
\YcdUT�Y^�dXU�S_]R_�R_h Bitmap-File��9V�i_e�T_�^_d�gQ^d
d_�SXQ^WU�dXU�Q^dU^^Q�di`U��]Q[U�cebU�d_�\UQfU�dXU�2Yd]Q`
CU\USd_b�Ri�SQ^SU\Y^W��_dXUbgYcU�dXU�\Qcd�bUfYUgUT�`YSdebU
]YWXd�RU�TYc`\QiUT�Q^T�]YWXd�^_d�S_^V_b]�d_�dXU�Q^dU^^Q
di`U�

☞
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9V�i_e�_g^�VebdXUb�`YSdebUc�_V�Q^dU^^Qc��i_e�]Qi�cQfU�dXU�bUc`USdYfU
VY\Uc�Y^�ceR�TYbUSd_bi�LBITMAPS\ANTENNA�Q^T�_`U^�Q�VY\U�ecY^W�dXU
S_]R_�R_h Bitmap-File�

D_�UTYd�Q�`YSdebU�SX__cU�Redd_^�Editor… ��DXU�SebbU^d�WbQ`XYS�VY\U
gY\\�RU�UTYdUT�Ri�dXU�RYd]Q`�UTYd_b�c`USYVYUT�fYQ�dXU�]U^e�_`dY_^�Op-
tions/Customize… �Y^�`QWU�D__\c�_V�dXU�^_dUR__[�3ecd_]YjU�

I_e�]Qi�ecU�Q\\�Ve^SdY_^c�_V�dXU�RYd]Q`�UTYd_b��cQfU�dXU�VY\U�Q^T�bUdeb^
d_�7U_7U^Yec�Ri�\UQfY^W�dXU�UTYd_b��I_e�gY\\�VY^T�Y^V_b]QdY_^�_^�X_g
d_�SXQ^WU�dXU�RYd]Q`�UTYd_b�Y^�1``U^TYh�1�

I_e�]Qi�cQfU�SXQ^WUc�Q^T�\UQfU�dXU�2Yd]Q`�CU\USd_b�gYdX�Save�_b
SQ^SU\�gYdX�Cancel�
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6_b�7U_dbQSUb·�Q^dU^^Qc�gU�WU^UbQ\\i�T_�^_d�bUVUb�dXU�Q^dU^^Q�bUVUbU^SU�`_Y^d�d_
dXU�\_gUcd�cebVQSU�_V�dXU�Q^dU^^Q��gU�bUVUb�Yd�d_�c`USYVYUT�`_Y^dc�V_b�TYVVUbU^d�Q^�
dU^^Q�di`Uc��@\UQcU�^_dU��dXQd�V_b�Q\\�7U_dbQSUb·�Q^dU^^Q�di`Uc��dXU�`QbQ]UdUb�a�Yc
UaeQ\�d_�dXU�`QbQ]UdUb�c1��2_dX�`QbQ]UdUbc�cdQ^T�V_b�dXU�TYVVUbU^SU�RUdgUU^�dXU
Q^dU^^Q�bUVUbU^SU�`_Y^d�Q^T�dXU�Q^dU^^Q�`XQcU�SU^dUb�

7U_7U^Yec�Y^S\eTUc�Q�VY\U�SQ\\UT�ANTECC.DAT. DXYc�VY\U�S_^dQY^c�Y^�
V_b]QdY_^�ecUT�d_�S_bbUSd�V_b�dXU�TYVVUbU^d�]UQcebU]U^d�di`Uc�

%�(�$�" 8_bYj_^dQ\�?VVcUdc
?RcUbfQdY_^�VY\Uc�Y^S\eTU�Y^V_b]QdY_^�_^�dXU�Q^dU^^Q�`_cYdY_^�Y^�bU\Q�
dY_^�d_�dXU�cebfUi�`_Y^d�

6_b�Q�cY^W\U�_RcUbfQdY_^�VY\U��i_e�]Qi�UTYd�Q^T�Y^c`USd�dXU�X_bYj_^dQ\
�Q^T��_V�S_ebcU��fUbdYSQ\��_VVcUd�fQ\eUc��Q^T�Q\c_�TUVY^U�dXU�di`U�_V�dXU
Q^dU^^Q�XUYWXd�]UQcebU]U^d��bUVUb�d_�^Uhd�cUSdY_^���D_�T_�c_��QSdYfQdU
dXU�_RcUbfQdY_^�VY\U�Y^�dXU�^QfYWQd_b��_`U^�Ydc�S_^dUhd�]U^e�gYdX�Q
S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�Properties��DXU�^_dU�
R__[�@b_`Ubdi*�?RcUbfQdY_^�6Y\U�cX_gc�e`��3X__cU�`QWU�>�5�X�

DXU�R_h�FQ\eUc�TYc`\Qic�dXU�bUWYcdUbUT�>��5��X�_VVcUdc�_V�dXU�Q^dU^^Q
`XQcU�SU^dUb�Vb_]�dXU�`_cYdY_^�_^�dXU�Wb_e^T��I_e�]Qi�SXQ^WU�dXU
fQ\eUc�]Q^eQ\\i�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\
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6YWebU�%�(#*�@b_`Ubdi�?RcUbfQdY_^�6Y\U���1^dU^^Q�5SSU^dbYSYdYUc

%�(�$�# FUbdYSQ\�?VVcUdc�Q^T�Di`U�_V�8UYWXd�=UQcebU]U^d
DXU�V_\\_gY^W�XUYWXd�]UQcebU]U^d�di`Uc�]Qi�XQfU�RUU^�ecUT�V_b
]UQcebU]U^d*
Instr. Height*� 9^cdbe]U^d�XUYWXd�Vb_]�dXU�cebfUi�]Qb[�d_

dXU�]Qb[�_^�dXU�Q^dU^^Q��Q^dU^^Q�bUVUbU^SU
`_Y^d�1B@���GY\\�RU�S_bbUSdUT�Qed_]QdYSQ\\i
d_�dXU�Q^dU^^Q�`XQcU�SU^dUb�TebY^W�`b_SUcc�
Y^W�_V�dXYc�RQcU\Y^U�

Slope*� C\_`U�TYcdQ^SU�Vb_]�dXU�cebfUi�]Qb[�d_�dXU
_edUb�UTWU�_V�dXU�Q^dU^^Q�Wb_e^T�`\Q^U��Q^�
dU^^Q�`_Y^d�23B��

True Vertical: TbeU�fUbdYSQ\�Vb_]�dXU�cebfUi�]Qb[�d_�dXU�Q^�
dU^^Q�`XQcU�SU^dUb�



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
EcUbµc�=Q^eQ\
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!

D
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%&5

9^
cdbe]

U^
d�8

UYWX
d

DbeU�fUbdYSQ\

C\_`U

E

6YWebU�%�($*�2QcYS�1^dU^^Q�8UYWXd�BU\QdY_^c

DXU�c[UdSX�TU`YSdc�dXU�WU_]UdbYSQ\�bU\QdY_^�RUdgUU^�dXU�di`Uc�_V
XUYWXd�]UQcebU]U^d��DXU�`QbQ]UdUb�a�cdQ^Tc�V_b�dXU�TYcdQ^SU�RU�
dgUU^�dXU�Q^dU^^Q�bUVUbU^SU�`_Y^d��1B@��Q^T�dXU�Q^dU^^Q�`XQcU�SU^�
dUb��DXU�`QbQ]UdUb�b�cdQ^Tc�V_b�dXU�bQTYec�_V�dXU�Q^dU^^Q��gXYSX�Yc
Y]`_bdQ^d�V_b�d_�bUTeSU�Vb_]�c\_`U�d_�fUbdYSQ\��c�cdQ^Tc�V_b�dXU�TYc�
dQ^SU�Vb_]�dXU�R_dd_]�_V�dXU�Q^dU^^Q�Wb_e^T�`\Q^U��23B��d_�dXU�Q^�
dU^^Q�`XQcU�SU^dUb��6_b�]_cd�_V�dXU�Q^dU^^Qc�dXU�Q^dU^^Q�Wb_e^T
`\Q^U�]Qb[Ub�23B�UaeQ\c�dXU�Q^dU^^Q�bUVUbU^SU�`_Y^d�1B@�

DXU�Q^dU^^Q�`XQcU�SU^dUb�_VVcUdc�QbU�^UUTUT�d_�S_bbUSd\i�SQ\Se\QdU
XUYWXd�_VVcUdc��7U_7U^Yec�XQc�Q�\_d�_V�Q^dU^^Q�di`Uc�Q^T�dXUYb�`XQcU
SU^dUb�_VVcUdc�Y]`\U]U^dUT��DXU�WU_]UdbYSQ\�]UQ^Y^W�_V�dXU�`QbQ]U�
dUbc�Q��R��S�Yc�TUcSbYRUT�Y^�TUdQY\�V_b�UQSX�Q^dU^^Q�di`U��:ecd�_`U^�`QWU
1^dU^^Q�_V�dXU�?RcUbfQdY_^�6Y\U�@b_`UbdYUc�^_dUR__[��1�RYd]Q`�_V�dXU



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\

%�"$)

Q^dU^^Q�di`U�Y^�ecU�gY\\�RU�TYc`\QiUT�d_WUdXUb�gYdX�dXU�Y^cdbe]U^d�US�
SU^dbYSYdYUc��cUU�QR_fU��

9V�Q�gb_^W�di`U�_V�Q^dU^^Q�XUYWXd�gQc�U^dUbUT��i_e�SQ^�S_bbUSd�dXU
di`U��D_�S_bbUSd�Vb_]�c\_`U�d_�fUbdYSQ\�Q^dU^^Q�XUYWXdc�RUV_bU�`b_SUcc�
Y^W�Yd�Yc�^USUccQbi�d_�TUVY^U�dXU�Y^cdbe]U^d�USSU^dbYSYdYUc�V_b�dXU�Q^�
dU^^Q�Y^�ecU��9V�i_e�gYcX�d_�S_bbUSd�Vb_]�c\_`U�d_�fUbdYSQ\�7U_7U^Yec
]Qi�Q\c_�`UbV_b]�Q�SQ\Se\QdY_^�_V�dXU�S_bbUSd�TYVVUbU^SU��DXU�fUbdYSQ\
XUYWXd�Yc�cd_bUT�d_�dXU�VY\U�

D_�Y^c`USd�_b�SXQ^WU�dXU�Q^dU^^Q�XUYWXd�]UQcebU]U^d�di`U�_V�_^U�_b
cUfUbQ\�_RcUbfQdY_^�VY\Uc��SX__cU�dXU�S_^dQY^Ub�?RcUbfQdY_^�6Y\Uc�_V�dXU
^QfYWQd_b��_`U^�Ydc�S_^dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Red�
d_^�Q^T�SX__cU�_`dY_^�Change�Flags��DXU�?Rc�6Y\U�6\QWc�gY^T_g
_`U^c�

6YWebU�%�(%*�?2C�6Y\U���Di`U�_V�Q^dU^^Q�XUYWXd�]UQcebU]U^d

1\\�_RcUbfQdY_^�VY\Uc�SebbU^d\i�Y^cUbdUT�Y^d_�dXU�`b_ZUSd�QbU�\YcdUT�Y^�Q\�
`XQ^e]UbYSQ\�_bTUb�_V�`QdX�Q^T�VY\U�^Q]U��6_eb�bQTY_�Redd_^c�Q\\_g
d_�SXQ^WU�dXU�XUYWXd�]UQcebU]U^d�di`U��9V�Q^�_RcUbfQdY_^�VY\U�Yc�XYWX�
\YWXdUT��dXU�di`U�bUWYcdUbUT�Y^�dXU�VY\U�XUQTUb�Yc�]Qb[UT��9V�]_bU�dXQ^



%��@b_ZUSd�=Q^QWU]U^d� 7U_7U^Yec
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_^U�VY\Uc�QbU�XYWX\YWXdUT�gX_cU�XUQTUbc�cYW^Q\�TYVVUbU^d�XUYWXd�]UQc�
ebU]U^d�V\QWc��^_�V\QW�gY\\�RU�]Qb[UT�

6YWebU�%�(&*�CU\USdUT�?RcUbfQdY_^�6Y\Uc
DXU�QfQY\QR\U�bQTY_�Redd_^c�S_bbUc`_^T�d_�dXU�di`Uc�_V�Q^dU^^Q�XUYWXd
]UQcebU]U^d�Qc�\YcdUT�QR_fU��1�VebdXUb�_`dY_^�Yc�QTTUT*

Instr. Height
Slope
True Vertical
Correct Slope to Vertical

I_e�]Qi�SXQ^WU�dXU�V\QWc�V_b�_^U�_b�cUfUbQ\�_RcUbfQdY_^�VY\Uc��YV�i_e
[^_g�dXU�XUYWXd�]UQcebU]U^d�di`U�U^dbi�d_�RU�gb_^W���C_]U�bUSUYf�
Ubc�T_�^_d�Q\\_g�cd_bY^W�dXU�di`U�_V�Q^dU^^Q�XUYWXd�]UQcebU]U^d�Teb�
Y^W�VYU\T�]UQcebU]U^d��9d�]YWXd�XQ``U^��dXQd�Q\\�Q^dU^^Q�]UQcebU�
]U^dc�QbU�Y^TYSQdUT�d_�RU�_RcUbfUT�fUbdYSQ\\i��gXUbUQc�dXUi�XQfU�RUU^
]UQcebUT�Qc�c\_`U�XUYWXdc���:ecd�]Qb[�dXU�bUc`USdYfU�VY\Uc��I_e�]Qi�cU�
\USd�Q^�e^\Y]YdUT�^e]RUb�_V�VY\Uc�cY]e\dQ^U_ec\i��D_�T_�c_��ecU�dXU
Shift�Q^T�Ctrl�[Uic�_V�i_eb�[UiR_QbT�d_�]Qb[�cUfUbQ\�VY\Uc�cY]e\dQ�
^U_ec\i��DXU�Redd_^�All Q\\_gc�i_e�d_�]Qb[�Q\\�VY\Uc�cY]e\dQ^U_ec\i�
dXU�Redd_^�None e^]Qb[c�Q\\�VY\Uc�
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EcUbµc�=Q^eQ\
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>_g�S\YS[�_^�dXU�^Q]U�_V�dXU�di`U�d_�RU�ecUT��9V�i_e�SX__cU�_^U�_V�dXU
VYbcd�dXbUU�_`dY_^c��7U_7U^Yec�Zecd�SXQ^WUc�dXU�Q^dU^^Q�XUYWXd�di`U
U^dbi�Y^�dXU�_RcUbfQdY_^�VY\U�XUQTUb�Q^T�dXU�`b_ZUSd�VY\U��9V�i_e�SX__cU
dXU�_`dY_^�Correct Slope to Vertical��7U_7U^Yec�gY\\�SQ\Se�
\QdU�XUYWXd�S_bbUSdY_^c�Q^T�QTT�dXU]�d_�dXU�_RcUbfQdY_^�VY\U�Q^T�d_�dXU
`b_ZUSd�VY\U�

DXU�Redd_^�OK�Y^cdbeSdc�7U_7U^Yec�d_�QSSU`d�SXQ^WUc��d_�`UbV_b]�dXU
QSdY_^c�Q^T�d_�S\_cU�dXU�gY^T_g��Cancel�S\_cUc�dXU�gY^T_g�gYdX_ed
SXQ^WUc�

I_e�]Qi�Q\c_�SXQ^WU�dXU�Q^dU^^Q�XUYWXd�]UQcebU]U^d�di`U�V_b�Q�cY^�
W\U�_RcUbfQdY_^�VY\U��8UbU�i_e�]Qi�Q\c_�UTYd�dXU�>��5��X�_VVcUd�fQ\eUc�
D_�T_�c_��QSdYfQdU�dXU�_RcUbfQdY_^�VY\U�Y^�dXU�^QfYWQd_b��_`U^�Ydc�S_^�
dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�@b_`Ub�
dYUc��DXU�^_dUR__[�@b_`Ubdi*�?RcUbfQdY_^�6Y\U�cX_gc�e`��3X__cU�`QWU
>�5�X�
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6YWebU�%�('*�@b_`Ubdi�?RcUbfQdY_^�6Y\U���1^dU^^Q�5SSU^dbYSYdYUc

DXU�R_h�6\QWc�TYc`\Qic�dXU�SebbU^d�di`U�cUddY^W��?^U�_V�dXU�bQTY_�Red�
d_^c�_V�dXU�V_\\_gY^W�dXbUU�YdU]c�Yc�QSdYfQdUT*

Instr. Height
Slope
True Vertical

D_�cUd�Q^_dXUb�V\QW��QccYW^�Q^_dXUb�Q^dU^^Q�XUYWXd�]UQcebU]U^d
di`U���S\YS[�dXU�bUc`USdYfU�bQTY_�Redd_^�

DXU�R_h�FQ\eUc�TYc`\Qic�dXU�bUWYcdUbUT�X_bYj_^dQ\�Q^T�fUbdYSQ\��8��_VV�
cUdc�_V�dXU�Q^dU^^Q�`XQcU�SU^dUb�Vb_]�dXU�`_cYdY_^�_^�dXU�Wb_e^T��I_e
]Qi�SXQ^WU�dXU�fQ\eUc�]Q^eQ\\i�

3\YS[�dXU�Redd_^�Assign�d_�QccYW^�dXU�^Ug�fQ\eUc�Q^T�_b�V\QW�d_�dXU
_RcUbfQdY_^�VY\U��9V�i_e�\UQfU�dXU�^_dUR__[�gYdX_ed�T_Y^W�c_��dXU
SXQ^WUc�gY\\�^_d�RU�cd_bUT�



7U_7U^Yec %��@b_ZUSd�=Q^QWU]U^d
EcUbµc�=Q^eQ\
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&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"%$

&� CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^

GU�ecU�dXU�dUb]�²CicdU]³�Y^�_bTUb�d_�TUcSbYRU�Q�`_Y^d�_^�dXU�bUQ\�
g_b\T�5QbdX�Qc�Q�`_Y^d�_^�dXU�5QbdX�]_TU\�_b�_^�Q�]Q`��DXYc�SXQ`dUb
Uh`\QY^c�dXU�dUb]�CicdU]�Q^T�Ydc�S_]`_^U^dc���CdU`�Ri�cdU`�i_e�QbU�Y^�
db_TeSUT�Y^d_�dXU�TUVY^YdY_^�_V�Q�CicdU]�

7U_7U^Yec�cd_bUc�Q\\�CicdU]�Y^V_b]QdY_^�Y^�dXU�ceRTYbUSd_bi�\SYSDBS\��1TTY�
dY_^Q\\i��Yd�cd_bUc�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Q^T�dXU�CicdU]�Y^V_b]QdY_^�Y^�dXU
`b_ZUSd�VY\U�*.GGS��C_��YV�i_e��U�W���XQfU�WU^UbQdUT�Q�`b_ZUSd�VY\U�Q^T�dXU^�_`U^�Yd
ecY^W�Q^_dXUb�S_]`edUb��7U_7U^Yec�Qed_]QdYSQ\\i�SXUS[c�dXU�TQdQRQcUc�dXUbU�V_b
dXU�CicdU]�Q^T�Ydc�S_]`_^U^dc�Q^T��YV�^USUccQbi��S_`YUc�dXU�Y^V_b]QdY_^�Q^T�SbU�
QdUc�dXU�CicdU]c�Q^T�CdQ^TQbT�=Q`�@b_ZUSdY_^�Y^�ecU��I_e�T_�^_d�XQfU�d_�R_dXUb
gYdX�dbQ^cVUbbY^W�dXU�CicdU]�_b�Ydc�S_]`_^U^dc�

3_^dU^dc*
&�! GXQd�Yc�Q�CicdU]����������������������������������������������������������������������� &�"'!

&�" 3X__cU�Q�CicdU]����������������������������������������������������������������������� &�"'#

&�# 4UVQe\d�CicdU]�������������������������������������������������������������������������� &�"'$

&�$ 1TT�_b�5TYd�CicdU]�3_]`_^U^dc �������������������������������������������� &�"'%

&�% 4UVY^Y^W�Q�CicdU]��������������������������������������������������������������������� &�"'(
&�%�! CicdU]c�EcY^W�Q�@b_ZUSdY_^ ��������������������������������������������������������� &�"( 
&�%�" CicdU]c�2QcUT�_^�5\\Y`c_YT�Q^T�4Qde]�������������������������������������� &�"($

&�& 4U\UdU�Q�CicdU] ������������������������������������������������������������������������ &�"('

&�' 4UVY^YdY_^�_V�Q�CdQ^TQbT�=Q`�@b_ZUSdY_^ ������������������������������� &�"((
&�'�! DXU�4UVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^ ��������������������������������������� &�") 
&�'�" 3ecd_]YjU�CdQ^TQbT�=Q`�@b_ZUSdY_^ ������������������������������������������ &�")!
&�'�# 3XUS[Y^W�dXU�3ebbU^d�@QbQ]UdUbc���������������������������������������������� &�")$

&�( DXU�DbQ^cV_b]QdY_^�D__\�7U_DbQ^c �������������������������������������� &�")%

&�) 8UYWXdc�Y^�dXU�CicdU] �������������������������������������������������������������� &�")'



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"%%

6YWebUc*

6YWebU�&�!*�DbQ^cV_b]QdY_^�RUdgUU^�Q^T�gYdXY^�CicdU]c��������������� &�"'"
6YWebU�&�"*�CU\USd�CicdU]������������������������������������������������������������������ &�"'$
6YWebU�&�#*�@b_ZUSdY_^�5TYd_b ����������������������������������������������������������� &�"'&
6YWebU�&�$*�4Qde]�5TYd_b ����������������������������������������������������������������� &�"'&
6YWebU�&�%*�5\\Y`c_YT�5TYd_b �������������������������������������������������������������� &�"''
6YWebU�&�&*�CicdU]�5TYd_b ����������������������������������������������������������������� &�"'(
6YWebU�&�'*�CicdU]�5TYd_b*�@b_ZUSdY_^ ���������������������������������������������� &�"( 
6YWebU�&�(*�>Ug�>Q]U�4YQ\_W ���������������������������������������������������������� &�"(!
6YWebU�&�)*�@b_ZUSdY_^�CU\USdY_^������������������������������������������������������� &�"(!
6YWebU�&�! *�4Qde]�CU\USdY_^����������������������������������������������������������� &�"("
6YWebU�&�!!*�J_^U�CU\USdY_^ ������������������������������������������������������������� &�"(#
6YWebU�&�!"*�7U_YT�=_TU\�CU\USdY_^ ������������������������������������������������ &�"(#
6YWebU�&�!#*�CicdU]�5TYd_b*�5\\Y`c_YT����������������������������������������������� &�"($
6YWebU�&�!$*�CicdU]�5TYd_b*�5\\Y`c_YT�CU\USdY_^������������������������������� &�"(%
6YWebU�&�!%*�5hQ]`\U�CicdU]c���������������������������������������������������������� &�"()
6YWebU�&�!&*�4UVY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�fYQ�!�@_Y^d�Q^T�Q^

1jY]edX������������������������������������������������������������������������������������� &�")"
6YWebU�&�!'*�4UVY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�fYQ�!�@_Y^d �������������� &�")#
6YWebU�&�!(*�3ebbU^d�CdQ^TQbT�=Q`�@b_ZUSdY_^�@QbQ]UdUbc����������� &�")$
6YWebU�&�!)*�DXU�=_Te\U�7U_DbQ^c������������������������������������������������� &�")&
6YWebU�&�" *�8UYWXd�=_TU\ ��������������������������������������������������������������� &�")'
6YWebU�&�"!*�@_Y^d�@b_`Ubdi*�8UYWXdc ����������������������������������������������� &�")(
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&�! GXQd�Yc�Q�CicdU]

GU�ecU�dXU�dUb]�²CicdU]³�Y^�_bTUb�d_�TUcSbYRU�Q�`_Y^d�_^�dXU�bUQ\�
g_b\T�5QbdX�Qc�Q�`_Y^d�_^�dXU�5QbdX�]_TU\�_b�_^�Q�]Q`��CUfUbQ\�cdU`c
QbU�^USUccQbi��cY^SU�dXU�5QbdX�XQc�^_d�Q�e^YV_b]�cXQ`U��DXU�U\\Y`c_YT
Yc�Q�cY]`\U�]QdXU]QdYSQ\�V_b]�dXQd�b_eWX\i�]_TU\c�dXU�cYjU�Q^T�cXQ`U
_V�dXU�5QbdX��DXU�TQde]�_bYU^dc�dXU�U\\Y`c_YT�bU\QdYfU�d_�Q�VYhUT�VbQ]U�
Di`YSQ\\i��Q�TQde]�gY\\�VYd�Q�c`USYVYS�S_e^dbi�fUbi�gU\\��Red�`UbXQ`c�^_d
dXU�QTZQSU^d�S_e^dbi��4Qde]��dXUbUV_bU��eceQ\\i�]UQ^c�Q�^QdY_^Q\�TQ�
de]�cicdU]��DXU�WU_YT�TUcSbYRUc�Q^�UaeY`_dU^dYQ\�cebVQSU�_V�dXU
5QbdXµc�WbQfYdi�`_dU^dYQ\�Qd�cUQ�\UfU\�

DXUcU�QR_fU�fQ\eUc�TUcSbYRU�Q�`_Y^d�Y^�c`QSU��6_b�]Q^i�`eb`_cUc�dXYc
]Qi�RU�U^_eWX��2ed�YV�i_e�gQ^d�d_�TbQg�Q�`_Y^d�_^�Q�]Q`��i_e�XQfU�d_
TUVY^U�X_g�dXU�`_Y^d�Yc�d_�RU�`b_ZUSdUT�_^d_�Q�V\Qd�cebVQSU���DXU�V\Qd
cebVQSU�]Qi�RU�Q�`\Q^U��_b�dXU�cebVQSU�_V�Q�Si\Y^TUb�_b�S_^U��gXYSX
dXU^�SQ^�RU�e^g_e^T�]QdXU]QdYSQ\\i���DXU�]Q`�`b_ZUSdY_^�Yc�Q�`ebU
]QdXU]QdYSQ\�`b_SUcc��CY^SU�^_�`b_ZUSdY_^�SQ^�TU`YSd�dXU�5QbdXµc�ceb�
VQSU�gYdX_ed�TYcd_bdY_^��i_e�]Qi�ecU�S_]`\UdU\i�TYVVUbU^d�`b_ZUSdY_^c
Q^T�`b_ZUSdY_^�di`Uc��TU`U^TY^W�_^�i_eb�dQc[�_b�dXU�\_SQdY_^�_^�5QbdX
_V�dXU�bUc`USdYfU�`_Y^dc�

1�WU_TUdYS�CicdU]��dXUbUV_bU��S_^cYcdc�_V�dXU�S_]`_^U^dc*
• TQde]
• U\\Y`c_YT
• `b_ZUSdY_^��_`dY_^Q\�
• WU_YT��_`dY_^Q\�

1�CicdU]�]YWXd�Q\c_�RU�Q�`ebU�\_SQ\�S__bTY^QdU�cicdU]�Y^cdUQT�_V�Q
W\_RQ\�`b_ZUSdY_^�cicdU]��DXUcU�CicdU]c�QbU�`ebU\i�\_SQ\�Y^�dXU�cU^cU
dXQd�^_�WU_SU^dbYS�bUVUbU^SU�Yc�WYfU^��I_e�SQ^�VbUU\i�TUVY^U�_bYWY^�
cSQ\U�Q^T�_bYU^dQdY_^�_V�Q�\_SQ\�S__bTY^QdU�cicdU]�



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"%'

7U_7U^Yec�S\UQb\i�TYcdY^WeYcXUc�dbQ^cV_b]QdY_^c�RUdgUU^�CicdU]c
Vb_]�dbQ^cV_b]QdY_^c�gYdXY^�Q�CicdU]���DXU�V_\\_gY^W�WbQ`X�gY\\�Uh�
`\QY^�dXU�^_b]Q\�dbQ^cV_b]QdY_^�`QdX��EcY^W�c`USYQ\�dbQ^cV_b]QdY_^c
gY\\�Q\\_g�Q^i�`QdXc�V_b�S__bTY^QdU�dbQ^cV_b]QdY_^�gYdXY^�Q�CicdU]�Q^T
i_e�SQ^�S_^^USd�dg_�CicdU]c�Y^�UfUbi�`_ccYR\U�gQi�

6YWebU�&�!*�DbQ^cV_b]QdY_^�RUdgUU^�Q^T�gYdXY^�CicdU]c
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&�" 3X__cU�Q�CicdU]

7U_7U^Yec�Y^cUbdc�`_Y^dc�_b�RQcU\Y^Uc�Y^d_�dXU�`b_ZUSd�Q^T�TYc`\Qic
dXU]�Y^�dXU�`b_ZUSd�`\_d�QSS_bTY^W�d_�dXU�fQ\YT�cicdU]��Dg_�_`dY_^c
QbU�QfQY\QR\U��5YdXUb�i_e�TUVY^U�Q^T�SX__cU�Q�CicdU]�`bUfY_ec\i�d_�Y^�
cUbdY^W�dXU�S__bTY^QdU�VY\Uc�Y^d_�dXU�`b_ZUSd��?b�i_e�SX__cU�dXU�7U_�
7U^Yec�CdQ^TQbT�=Q`�@b_ZUSdY_^�

9V�dXU�7U_7U^Yec�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�SX_cU^��dXU�]U^e�YdU]
Project/Standard Map Projection/Set Standard Map Pro-
jection�Yc�]Qb[UT�Y^�V_b]�_V�Q�á�cYW^��D_�]Qb[�Yd��S\YS[�_^d_�Yd�gYdX
dXU�\UVd�]_ecU�Redd_^��DXU�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�Q
C`XUbYSQ\�@b_ZUSdY_^�RQcUT�_^�Q�c`XUbU�gYdX�dXU�bQTYec�cd_bUT�Y^�dXU
5\\Y`c_YT�5TYd_b�e^TUb�^Q]U�²C`XUbU³��DXU�V_\\_gY^W�`QbQ]UdUbc�TU�
VY^U�Yd*

<QdYdeTU�_V�dXU�SU^dUb�`_Y^d* TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d
<_^WYdeTU�_V�dXU�SU^dUb�`_Y^d*� TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d
1jY]edX*  
6Q\cU�UQcdY^W*  
6Q\cU�^_bdXY^W*�  
CSQ\U*� TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d

I_e�]Qi�Q\c_�TUVY^U�i_eb�_g^�CdQ^TQbT�=Q`�@b_ZUSdY_^��CUSdY_^�&�'
TUcSbYRUc�dXU�dQc[�Y^�TUdQY\�

9V�7U_7U^Yec�Yc�d_�ecU�Q^_dXUb�CicdU]�V_b�TYc`\QiY^W�`_Y^dc�Q^T�V_b
^Udg_b[�QTZecd]U^d��dXU�]U^e�YdU]�Project/System… �XQc�d_�RU
]Qb[UT�Y^�V_b]�_V�Q�á�cYW^��D_�]Qb[�Yd��S\YS[�gYdX�dXU�\UVd�]_ecU�Red�
d_^�_^�dXU�YdU]���DXU�CU\USd�CicdU]�gY^T_g�gY\\�_`U^�Q^T�Q\\_g�i_e�d_
SX__cU�_^U�_V�dXU�CicdU]c�_VVUbUT�Y^�dXU�CU\USdY_^�R_h��DXU�bYWXd�R_h
_V�dXU�gY^T_g�TYc`\Qic�dXU�S_]`_^U^dc�_V�dXU�CicdU]��I_e�]Qi�Q\c_
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UTYd�Q�CicdU]�_b�TUVY^U�Q�^Ug�_^U��1SSU`dQ^SU�_V�dXU�SX_cU^�CicdU]�
]Qb[c�dXU�System…�YdU]�_V�dXU�Project �]U^e�Q^T�ce``\U]U^dc�Yd�Ri
dXU�^Q]U�_V�dXU�SebbU^d�CicdU]�

6YWebU�&�"*�CU\USd�CicdU]

&�# 4UVQe\d�CicdU]

I_e�]Qi�TUVY^U�Q�TUVQe\d�CicdU]�gXYSX�gY\\�RU�Qed_]QdYSQ\\i�cU\USdUT
gXU^�Q�^Ug�`b_ZUSd�Yc�SbUQdUT��3X__cU�dXU�]U^e�YdU]�Options/
Default System… �Q^T�SX__cU�dXU�CicdU]�Vb_]�dXU�CU\USd�CicdU]
gY^T_g��7U_7U^Yec�gY\\�_VVUb�dXU�SX_cU^�CicdU]�Qc�TUVQe\d�Qc�\_^W�Qc
i_e�T_�^_d�SXQ^WU�Yd��^_�]QddUb�gXUdXUb�7U_7U^Yec�gQc�bUcdQbdUT�_b
^_d�

9V�i_e�TYT�^_d�TUVY^U�Q�CicdU]�`bUfY_ec\i�d_�Y^cUbdY^W�dXU�S__bTY^QdU
VY\Uc�Y^d_�dXU�`b_ZUSd��7U_7U^Yec�Qed_]QdYSQ\\i�dbQ^cV_b]c�S__bTY^QdUc
Y^d_�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�S__bTY^QdUc��1�gQb^Y^W�]UccQWU�Y^�
V_b]c�i_e�_^�dXU�dbQ^cV_b]QdY_^��I_e�]Qi�dbQ^cV_b]�`_Y^dc�Y^d_�Q
fQ\YT�cicdU]�Q^i�dY]U�
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DXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�ecU�dXU�G7C($�cicdU]�3QbdUcYQ^
S__bTY^QdUc�V_b�`b_SUccY^W�dXU�TQdQ��DXU�CicdU]��dXUbUV_bU��Yc�YbbU\UfQ^d
V_b�`b_SUccY^W��Red�^USUccQbi�d_�fYceQ\YjU�bUce\dc�_^�dXU�`b_ZUSd�`\_d�Q^T
V_b�^QdY_^Q\�_b�\_SQ\�S__bTY^QdUc��>QdY_^Q\�^Udg_b[�QTZecd]U^d�WU^Ub�
Q\\i�^UUTc�Q�CicdU]�

7U_7U^Yec�`b_ZUSdc�QbU�Q\gQic�_bWQ^YjUT�d_�RU�Y^�Q�cY^W\U�CicdU]��DXYc
S_bbUc`_^Tc��U�W���d_�Q�]Q`��gXUbU�Q\\�`_Y^dc�QbU�WYfU^�Y^�_^U�CicdU]
_^\i�

&�$ 1TT�_b�5TYd�CicdU]�3_]`_^U^dc

7U_7U^Yec�_VVUbc�Q�\_d�_V�`b_ZUSdY_^c��c_]U�XQfU�Q�j_^U�cicdU]���U\\Y`�
c_YTc�Q^T�TQde]c�V_b�ReY\TY^W�i_eb�_g^�CicdU]��8_gUfUb��7U_7U^Yec
QTTYdY_^Q\\i�Q\\_gc�i_e�d_�QTT�i_eb�_g^�`b_ZUSdY_^c��U\\Y`c_YTc�Q^T�TQ�
de]c�_b�SXQ^WU�fQ\eUc�V_b�UhYcdY^W�S_]`_^U^dc��DXU�`e\\�T_g^�]U^e
Options�\UQTc�i_e�d_�dXU�bUc`USdYfU�5TYd_bc*

� @b_ZUSdY_^�5TYd_b��Options/Projection Editor�
� 4Qde]�5TYd_b��Options/Datum Editor�
� 5\\Y`c_YT�5TYd_b��Options/Ellipsoid Editor�

✏
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DXU�@b_ZUSdY_^�5TYd_b�Yc�Q�^_dUR__[�_V�e`�d_�V_eb�`QWUc��dXU�^e]RUb
_V�`QWUc�TU`U^Tc�_^�dXU�SebbU^d�`b_ZUSdY_^�di`U���9d�Q\\_gc�i_e�d_�S_^�
db_\�dXU�`b_ZUSdY_^�_V�U\\Y`c_YTQ\�S__bTY^QdUc�d_�dXU�V\Qd�cebVQSU�

6YWebU�&�#*�@b_ZUSdY_^�5TYd_b

DXU�4Qde]�5TYd_b�Yc�Q�cY^W\U�`QWU�gY^T_g�Q\\_gY^W�i_e�d_�TUVY^U�^Ug
TQde]c��bUfYUg�Q^T�SXQ^WU�dXU�cUfU^�`QbQ]UdUbc�V_b�dbQ^cV_b]QdY_^�_V
UhYcdY^W�TQde]c�_b�TU\UdU�UhYcdY^W�TQde]c�

6YWebU�&�$*�4Qde]�5TYd_b
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DXU�5\\Y`c_YT�5TYd_b�Q\c_�S_^cYcdc�_V�Q�cY^W\U�`QWU��5\\Y`c_YTc�QbU�TU�
VY^UT�Ri�dg_�fQ\eUc��gXYSX�]Qi�RU�UTYdUT�Y^�dg_�V_b]Qdc�

6YWebU�&�%*�5\\Y`c_YT�5TYd_b

I_e�gY\\�VY^T�Q�TUdQY\UT�TUcSbY`dY_^�_V�dXU�@b_ZUSdY_^�5TYd_b��dXU�4Q�
de]�5TYd_b�Q^T�dXU�5\\Y`c_YT�5TYd_b�Q^T�°�_V�S_ebcU�°�_V�Q\\�_V�7U_�
DbQ^cµ�VebdXUb�VUQdebUc�Y^�dXU�7U_DbQ^c�EcUbµc�=Q^eQ\��DXU�DbQ^cV_b�
]QdY_^�Q^T�@b_ZUSdY_^�D__\�7U_DbQ^c�_VVUbc�QSSUcc�d_�dXU�cQ]U�TQdQ�
RQcUc�Q^T�QTTYdY_^Q\\i�Q\\_gc�i_e�d_�`UbV_b]�dbQ^cV_b]QdY_^c�RUdgUU^
dXU�CicdU]c�

D_�_`U^�7U_DbQ^c�Zecd�SX__cU�dXU�]U^e�YdU]�Tools/Transforma-
tion-Projection�
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&�% 4UVY^Y^W�Q�CicdU]

DXU�CicdU]�5TYd_b�TYQ\_W�gY^T_g�Q\\_gc�dXU��bU��TUVY^YdY_^�_V�Q^i�Cic�
dU]�Y]QWY^QR\U��6b_]�dXU�CU\USd�CicdU]�gY^T_g��S\YS[�dXU�Redd_^
Editor… d_�_`U^�dXU�CicdU]�5TYd_b�

6YWebU�&�&*�CicdU]�5TYd_b

DXU�CicdU]�5TYd_b�S_^cYcdc�_V�dXbUU�]QY^�`Qbdc*

DXU�e``Ub�`Qbd�_V�dXU�TYQ\_W�R_h�TYc`\Qic�dXU�^Q]U�_V�dXU�CicdU]��1
S_]R_�R_h�TYc`\Qic�Q\bUQTi�TUVY^UT�CicdU]c�Y^�Q\`XQRUdYSQ\�_bTUb�Q^T
Q\\_gc�i_e�d_�SX__cU�Vb_]�dXU�S_]`\UdU�\Ycd�_V�CicdU]c�
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9V�i_e�gQ^d�d_�TUVY^U�Q�^Ug�CicdU]�gYdX�Q�^Ug�^Q]U��VYbcd�S\YS[
_^�dXU�New�Redd_^�Qd�dXU�R_dd_]�_V�dXU�CicdU]�5TYd_b�gY^T_g�
I_e�dXU^�]Qi�U^dUb�Q^T�QSSU`d�dXU�^Ug�^Q]U��gXYSX�gY\\�Q`�
`UQb�Y^�dXU�\Ycd�Y]]UTYQdU\i�

9V�i_e�gQ^d�d_�TUbYfU�Q�CicdU]�Vb_]�Q^�Q\bUQTi�UhYcdY^W�_^U��VYbcd�cU\USd
dXU�c_ebSU�CicdU]��dXU^�S\YS[�New�Q^T�QccYW^�Q�^Q]U��DXU�cUddY^Wc�_V
dXU�c_ebSU�CicdU]�gY\\�RU�S_`YUT�Y^d_�dXU�^Ug�_^U��I_e�^_g�]Qi�]_TYVi
dXUcU�cUddY^Wc�Qc�TUcYbUT�

DXU�CicdU]�Di`U�Wb_e`�S_fUbc�dXU�]QY^�`Qbd�_V�dXU�CicdU]�5TYd_b
R_h��9d�Q\\_gc�i_e�d_�SX__cU�dXU�CicdU]�S_]`_^U^dc��7U^UbQ\\i��i_e
]Qi�SX__cU��gXUdXUb�i_eb�CicdU]�Y^S\eTUc�Q�`b_ZUSdY_^��_b�gXUdXUb�Q^
U\\Y`c_YT�gYdX�TQde]�Yc�ceVVYSYU^d�V_b�i_eb�`eb`_cUc��DXU�V_\\_gY^W�ceR�
cUSdY_^c�TUcSbYRU�UQSX�_`dY_^�Y^�TUdQY\�

6_eb�Redd_^c�QbU�QbbQ^WUT�Qd�dXU�R_dd_]�_V�dXU�CicdU]�5TYd_b�gY^T_g�
DXUi�Q\\_g�d_

Save cQfU�dXU�CicdU]�S_]`_^U^dc�e^TUb�dXU�^Q]U�TYc`\QiUT�Y^
dXU�Name�S_]R_�R_h�

New TUVY^U�Q�^Ug�CicdU]�ecY^W�Q�^Ug�^Q]U�
Delete TU\UdU�Q�CicdU]�Vb_]�dXU�\Ycd�
Close S\_cU�dXU�CicdU]�5TYd_b��3XQ^WUc�gY\\�_^\i�RU�cQfUT��YV�i_e

XQfU�]QTU�ecU�_V�dXU�Save�Redd_^�RUV_bU�

%

✏
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&�%�! CicdU]c�EcY^W�Q�@b_ZUSdY_^

CicdU]c�ecY^W�Q�`b_ZUSdY_^�QbU�TUVY^UT�Ri�dXU�`b_ZUSdY_^��c_]UdY]Uc
gYdX�Q�j_^U�cicdU]���dXU�S_bbUc`_^TY^W�U\\Y`c_YT�Q^T�TQde]��Q^T���^_d
_R\YWQd_bi���Q�WU_YT�]_TU\�

9V�Q�CicdU]�ecUc�Q�`b_ZUSdY_^��dXU�bQTY_�Redd_^�Projection�Yc�]Qb[UT�
9V�i_e�gQ^d�d_�TUVY^U�Q�^Ug�CicdU]�gYdX�`b_ZUSdY_^��]Q[U�cebU��dXQd
dXYc�bQTY_�Redd_^�Yc�cU\USdUT�

6YWebU�&�'*�CicdU]�5TYd_b*�@b_ZUSdY_^

DXU�_`dY_^�Ellipsoid�Yc�dXU^�deb^UT�_VV�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"&&

D_�TUVY^U�Q�^Ug�CicdU]�ecY^W�Q�`b_ZUSdY_^�i_e�]Qi�VYbcd�S\YS[�_^�dXU
New�Redd_^�Q^T�U^dUb�dXU�^Ug�CicdU]�^Q]U�

6YWebU�&�(*�>Ug�>Q]U�4YQ\_W

DXU^�SX__cU�Q�`b_ZUSdY_^�_ed�_V�Q�\Ycd�_VVUbUT�Ri�dXU�S_]R_�R_h�^Uhd
dXU�g_bT�Projection��D_�SXQ^WU�dXU�`b_ZUSdY_^�_V�Q�CicdU]��SX__cU
dXU�TUcYbUT�`b_ZUSdY_^��9V�dXU�TUcYbUT�`b_ZUSdY_^�Yc�^_d�Y^S\eTUT��\UQfU
dXU�CicdU]�5TYd_b�Q^T�TUVY^U�Q�`b_ZUSdY_^�gYdX�XU\`�_V�dXU�@b_ZUSdY_^
5TYd_b��cUU�cUSdY_^�&�$��

6YWebU�&�)*�@b_ZUSdY_^�CU\USdY_^



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"&'

GXU^�i_e�QSSU`d�Q�`b_ZUSdY_^�dXU�j_^U�TUVY^YdY_^�Qc�gU\\�Qc�dXU�U\\Y`�
c_YT�gY\\�SXQ^WU�QSS_bTY^W�d_�dXU�SX_cU^�`b_ZUSdY_^��9V�i_e�QbU�TUVY^�
Y^W�Q�^Ug�CicdU]��dXU�S_bbUc`_^TY^W�TQde]�gY\\�Q\c_�cX_g�e`��9V�i_e
QbU�UTYdY^W�Q^�UhYcdY^W�CicdU]��dXU�TQde]�gY\\�^_d�RU�SXQ^WUT�Q^T�i_e
gY\\�XQfU�d_�SXQ^WU�Yd�]Q^eQ\\i��DXYc�WYfUc�i_e�dXU�SX_YSU�d_�ecU�dXU
cQ]U�TQde]�gYdX�Q�TYVVUbU^d�`b_ZUSdY_^�

9V�i_e�TUSYTU�d_�SXQ^WU�dXU�TQde]��i_e�]Qi�cU\USd�Yd�Vb_]�Q�\Ycd�_VVUbUT
Ri�Q�S_]R_�R_h��3\YS[�Change�d_�_`U^�dXU�\Ycd��9V�dXU�TUcYbUT�TQde]�Yc
^_d�Y^S\eTUT��\UQfU�dXU�CicdU]�5TYd_b�Q^T�TUVY^U�Q�TQde]�gYdX�XU\`�_V
dXU�4Qde]�5TYd_b��cUU�cUSdY_^�&�$��

6YWebU�&�! *�4Qde]�CU\USdY_^

9V�dXU�SX_cU^�`b_ZUSdY_^�ecUc�Q�j_^U�cicdU]��i_e�XQfU�d_�SX__cU�dXU
j_^U�V_b�dXU�CicdU]��7U_7U^Yec�]Qi�ceWWUcd�Q�j_^U�_b�\UQfU�dXU�cdbY^W
VYU\T�U]`di��I_e�]ecd�U^dUb�Q�j_^U�XUbU�_b�7U_7U^Yec�gY\\�^_d�QSSU`d
dXU�CicdU]�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"&(

6YWebU�&�!!*�J_^U�CU\USdY_^

7U_7U^Yec�Q\c_�Uh`USdc�Q�WU_YT�]_TU\�U^dbi��I_e�]Qi�SX__cU�_^U
Vb_]�dXU�\Ycd�WYfU^�Ri�dXU�S_]R_�R_h�Geoid Model��9V�i_e�T_�^_d
gQ^d�d_�Q``\i�Q�WU_YT�]_TU\��SX__cU�dXU�U^dbi�None��I_e�]Qi�Q\c_�QTT
WU_YT�]_TU\c�d_�dXU�\Ycd�gYdX�XU\`�_V�dXU�7U_DbQ^c�DbQ^cV_b]QdY_^
D__\��cUU�cUSdY_^�&�(��

6YWebU�&�!"*�7U_YT�=_TU\�CU\USdY_^

4_�^_d�V_bWUd�d_�cQfU�CicdU]c�



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"&)

1�^Ug\i�TUVY^UT�CicdU]�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU�Name
\Ycd��Red�gY\\�^_d�RU�cd_bUT�e^dY\�i_e�XQfU�S\YS[UT�dXU�Save�Red�
d_^��Close�\UQfUc�dXU�CicdU]�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�

&�%�" CicdU]c�2QcUT�_^�5\\ Y`c_YT�Q^T�4Qde]

9V�i_e�gQ^d�d_�TUVY^U�Q�CicdU]�RQcUT�_^�U\\Y`c_YT�Q^T�TQde]�_^\i��S\YS[
dXU�New�Redd_^��U^dUb�Q�^Q]U�Q^T�dXU^�SXUS[�dXU�bQTY_�Redd_^�^Q]UT
Ellipsoid�

6YWebU�&�!#*�CicdU]�5TYd_b*�5\\Y`c_YT

>_�`b_ZUSdY_^�_b�j_^U�Y^V_b]QdY_^�gY\\�RU�QfQY\QR\U��I_e�]Qi�SX__cU
dXU�U\\Y`c_YT�TYbUSd\i��DXU�S_]R_�R_h�_VVUbc�dXU�S_]`\UdU�\Ycd�_V�U\\Y`�
c_YTc�

%



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"' 

6YWebU�&�!$*�CicdU]�5TYd_b*�5\\Y`c_YT�CU\USdY_^

4_�^_d�V_bWUd�d_�SXQ^WU�dXU�TQde]��d__��YV�^USUccQbi�

9V�i_e�gQ^d�d_�QTT�Q^�U\\Y`c_YT�_b�SXQ^WU�dXU�fQ\eUc�_V�Q^�UhYcdY^W�U\�
\Y`c_YT��_b�Zecd�d_�SXUS[�Ydc�fQ\eUc��i_e�]Qi�T_�c_�fYQ�dXU�5\\Y`c_YT�5TY�
d_b��cUU�cUSdY_^�&�$��

9V�i_e�QbU�SXQ^WY^W�Q^�UhYcdY^W�CicdU]�Q^T�TUSYTU�d_�SXQ^WU�dXU�TQ�
de]��i_e�]Qi�cU\USd�Yd�Vb_]�Q�\Ycd�_VVUbUT�Ri�dXU�S_]R_�R_h�Datum�
3\YS[�Change�d_�_`U^�dXU�\Ycd��9V�dXU�TUcYbUT�TQde]�Yc�^_d�Y^S\eTUT�
\UQfU�dXU�CicdU]�5TYd_b�Q^T�TUVY^U�Q�TQde]�gYdX�XU\`�_V�dXU�4Qde]
5TYd_b�

%



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"'!

7U_7U^Yec�Q\c_�Uh`USdc�Q�WU_YT�]_TU\�U^dbi��I_e�]Qi�SX__cU�_^U
Vb_]�dXU�\Ycd�WYfU^�Ri�dXU�S_]R_�R_h�Geoid Model��9V�i_e�T_�^_d
gQ^d�d_�Q``\i�Q�WU_YT�]_TU\��SX__cU�dXU�U^dbi�None��I_e�]Qi�Q\c_�QTT
WU_YT�]_TU\c�d_�dXU�\Ycd�gYdX�XU\`�_V�dXU�7U_DbQ^c�DbQ^cV_b]QdY_^
D__\��cUU�cUSdY_^�&�(��

4_�^_d�V_bWUd�d_�cQfU�CicdU]c�

1�^Ug\i�TUVY^UT�CicdU]�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU�Name
\Ycd��Red�gY\\�^_d�RU�cd_bUT�e^dY\�i_e�cQfU�Yd��Close�\UQfUc�dXU
CicdU]�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�%



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"'"

&�& 4U\UdU�Q�CicdU]

D_�TU\UdU�Q�CicdU]�_`U^�dXU�CicdU]�5TYd_b�gY^T_g��?`U^�dXU�Name
\Ycd�Q^T�SX__cU�dXU�CicdU]�d_�RU�TU\UdUT��DXU^�S\YS[�dXU�Delete�Red�
d_^���7U_7U^Yec�gY\\�Qc[�gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�CicdU]�
1SSU`d�gYdX�OK�d_�TU\UdU�_b�Cancel�d_�SQ^SU\�



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"'#

&�' 4UVY^YdY_^�_V�Q�CdQ^TQbT�=Q`�@b_ZUSdY_^

DXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�ceYdQR\U�V_b�dXU�TYc`\Qi�_V�Q^i�`b_ZUSd�
7U_7U^Yec�S_]Uc�Q\_^W�gYdX�Q�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^��Red
Q\\_gc�i_e�d_�Secd_]YjU�Yd�

7U_7U^Yec�Q\\_gc�i_e�d_�TUVY^U�Q�Secd_]YjUT�CdQ^TQbT�=Q`�@b_ZUS�
dY_^�fYQ�dbQ^c\QdY_^�Q^T�b_dQdY_^��I_e�]Qi�bUdeb^�d_�dXU�TUVQe\d�CdQ^�
TQbT�=Q`�@b_ZUSdY_^�Qd�Q^i�dY]U�Q^T�]Qi�SXUS[�dXU�`QbQ]UdUbc�_V�dXU
SebbU^d�CdQ^TQbT�=Q`�@b_ZUSdY_^�

GXi�TUVY^U�Q�`Ubc_^Q\�CdQ^TQbT�=Q`�@b_ZUSdY_^/
7U^UbQ\\i��i_e�T_�^_d�XQfU�d_�R_dXUb�gYdX�dXU�TUVY^YdY_^�_V�Q�CdQ^TQbT
=Q`�@b_ZUSdY_^��6_b�dXU�]_cd�`eb`_cUc��dXU�TUVQe\d�CdQ^TQbT�=Q`�@b_�
ZUSdY_^��^QdY_^Q\�WbYT�S__bTY^QdUc�Q^T�\_SQ\�S__bTY^QdUc�QbU�ceVVYSYU^d
V_b�aeYS[�Q^T�cQdYcVQSd_bi�bUce\dc�

8_gUfUb��Y^cdUQT�_V�ecY^W�Q�^QdY_^Q\�`b_ZUSdY_^�i_e�]Qi�RU�QSSec�
d_]UT�d_�ecU�Q�ecUb�TUVY^UT�]Q`�`b_ZUSdY_^���GYdXY^�dXYc�`Ubc_^Q\
]Q`�`b_ZUSdY_^��i_e�SQ^�d_�TUVY^U�Q�\_SQ\�CicdU]��gXYSX�bU`\QSUc�dXU
^QdY_^Q\�WbYT�S__bTY^QdUc���9^�dXYc�SQcU��i_e�SQ^�bU`\QSU�dXU�TUVQe\d
CdQ^TQbT�=Q`�@b_ZUSdY_^��7U_7U^Yec�Q\\_gc�i_e�d_

• 3X__cU�dXU�SU^dUb�`_Y^d
• 4UVY^U�dXU�^_bdXY^W�Q^T�UQcdY^W�S__bTY^QdUc�_V�dXU�SU^dUb�`_Y^d
• 4UVY^U�dXU�QjY]edX�Vb_]�dXU�SU^dUb�`_Y^d�d_�Q^_dXUb�`_Y^d�_V�i_eb

SX_YSU

DXUbURi�i_e�TUVY^U�Q�>_bdX�TYbUSdY_^��Q^�_bYWY^�Q^T�dXU�SU^dUb�`_Y^d
_V�i_eb�`Ubc_^Q\�CdQ^TQbT�=Q`�@b_ZUSdY_^�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"'$

<Ud�ec�WYfU�i_e�Q^�UhQ]`\U�V_b�dXUcU�bQdXUb�dXU_bUdYSQ\�bU]Qb[c*

I_e�gQ^d�d_�ReY\T�e`�Q�\QbWU�QbUQ��ceSX�Qc�Q^�QYb`_bd��I_e�gQ^d�dXU
be^gQi�d_�RU�\_SQdUT�Y^��U�W���>�C�TYbUSdY_^�_^�i_eb�]Q`��DXU�`_Y^d
@  !�TUcSbYRY^W�_^U�_V�dXU�UTWUc�_V�dXU�be^gQi��dXU�\_gUb�\UVd�UTWU
_^�i_eb�]Q`��Yc�d_�XQfU�dXU�S__bTY^QdUc� � ��DXUbUV_bU��i_e�SbUQdU�Q^
QYb`_bd�bU\QdUT�CicdU]��SQ\\UT��U�W���1Yb`_bd�CicdU]���DXU�SU^dUb�`_Y^d
_V�dXYc�`b_ZUSdY_^�Yc�dXU�`_Y^d�@  !�

6YWebU�&�!%*�5hQ]`\U�CicdU]c

@_Y^d�@  !�gY\\�]_cd�`b_RQR\i�^_d�RU�dXU�`_Y^d�gYdX�dXU�]_cd�S_^^US�
dY_^c�Q^T��dXUbUV_bU��dXU�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^�gY\\�^_d�ecU
Yd�Qc�SU^dUb�`_Y^d��DXUbUV_bU��i_e�TUVY^U�Q�Secd_]YjUT�CdQ^TQbT�=Q`
@b_ZUSdY_^*�i_e�SX__cU�dXU�UTWU�`_Y^d�@  !�Qc�SU^dUb�`_Y^d�gYdX�dXU
S__bTY^QdUc� � �Q^T�TUVY^U�dXU�QjY]edX�d_�dXU�²e``Ub�\UVd³�`_Y^d�@  "
Qc� ���DXU^�i_e�cUd�dXU�1Yb`_bd�CicdU]�Qc�dXU�CicdU]��bUVUb�d_�cUSdY_^



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"'%

&�%���DXQd�]UQ^c�dXQd�dXU�S__bTY^QdUc�TYc`\QiUT�_^�`QWU�>QdY_^Q\�_V
dXU�`_Y^d�`b_`UbdYUc�^_dUR__[�QbU�S__bTY^QdUc�Y^�dXU�1Yb`_bd�CicdU]�

6Y^Q\\i��d_�S_^cdbeSd�Q�cY^We\Qb�ReY\TY^W�i_e�gQ^d�d_�TUVY^U�Q�\_SQ\�Cic�
dU]�gYdXY^�dXYc�1Yb`_bd�CicdU]��I_e�TUVY^U�Q�\_SQ\�CicdU]��S__bTY^QdUc
_V�`QWU�<_SQ\��V_b�dXU�ReY\TY^W�fYQ�dXU�_`dY_^c�_V�dXU�`e\\�T_g^�]U^e
Transform��bUVUb�d_�SXQ`dUb�!#��

DXU�S_^cdU\\QdY_^�_V�dXYc�UhQ]`\U�bUce\dc�Y^�dg_�²\_SQ\³�cUdc�_V�S__bTY�
^QdUc�V_b�i_eb�`b_ZUSd*�dXU�1Yb`_bd�CicdU]�S__bTY^QdUc��`QWU�>QdY_^Q\�
Q^T�dXU�ReY\TY^W�CicdU]�S__bTY^QdUc��`QWU�<_SQ\��

&�'�! DXU�4UVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^

DXU�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�Q�C`XUbYSQ\�@b_ZUSdY_^�RQcUT
_^�Q�c`XUbU�gYdX�Q�bQTYec�cd_bUT�Y^�dXU�5\\Y`c_YT�5TYd_b�Q^T�^Q]UT
²C`XUbU³��DXU�V_\\_gY^W�`QbQ]UdUbc�TUVY^U�Yd*

<QdYdeTU�_V�dXU�SU^dUb�`_Y^d* TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d
<_^WYdeTU�_V�dXU�SU^dUb�`_Y^d*� TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d
1jY]edX*  
6Q\cU�UQcdY^W*  
6Q\cU�^_bdXY^W*�  
CSQ\U*� TUdUb]Y^UT�Ri�dXU�SU^dUb�`_Y^d

7U_7U^Yec�Qed_]QdYSQ\\i�cU\USdc�Q�`_Y^d�_V�dXU�^Udg_b[�Qc�SU^dUb
`_Y^d��Di`YSQ\\i��Yd�Yc�dXU�cQ]U�`_Y^d�dXQd�Yc�Qed_]QdYSQ\\i�SX_cU^�Qc
bUVUbU^SU�V_b�`b_SUccY^W��I_e�gY\\�VY^T� �   � �   �Qc�>_bdXY^W�Q^T
5QcdY^W�fQ\eUc�V_b�dXU�^QdY_^Q\�S__bTY^QdUc�_V�dXU�SU^dUb�`_Y^d��SXUS[
dXU�`QWU�>QdY_^Q\�_V�Ydc�@b_`Ubdi*�@_Y^d�^_dUR__[���DXU�XUYWXd�fQ\eU�Yc



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"'&

dXU�XUYWXd�_^�dXU�G7C�($�U\\Y`c_YT��S_]`QbU��V_b�UhQ]`\U��dXU�`QWU
7U_�_V�dXU�cQ]U�`_Y^d��

9V�i_e�XQfU�Secd_]YjUT�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Q^T�gQ^d�d_�bU�
deb^�d_�dXU�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^��i_e�XQfU�Zecd�d_�T_�_^U
]_ecU�S\YS[��3X__cU�dXU�]U^e�YdU]�Standard Map Projection�_V
dXU�`e\\�T_g^�]U^e�Project�Q^T�dXU^�SX__cU�dXU�]U^e�YdU]�Reset
to Default. DXYc�_`dY_^�bUTUVY^Uc�dXU�SU^dUb�`_Y^d�Q^T�bUcUdc�dXU
Q\\�fQ\eUc�d_�dXU�TUVQe\d�fQ\eUc�

&�'�" 3ecd_]YjU�CdQ^TQbT�=Q`�@b_ZUSdY_^

I_e�TUVY^U�dXU�_bYWY^�Q^T�_bYU^dQdY_^�_V�i_eb�CdQ^TQbT�=Q`�@b_ZUS�
dY_^�Ri�`b_fYTY^W�_^U�_b�dg_�`_Y^dc�Q^T�TUVY^Y^W�]Q^eQ\\i�dXUYb�`_cY�
dY_^�Q^T�_bYU^dQdY_^�Y^�dXU�\_SQ\�CicdU]��7U_7U^Yec�S_]`edUc�dXbUU
`QbQ]UdUbc��VQ\cU�>_bdXY^W��VQ\cU�5QcdY^W��QjY]edX��

@\UQcU�^_dU�dXQd�CdQ^TQbT�=Q`�@b_ZUSdY_^�T_Uc�^_d�XQfU�Q�cSQ\Y^W��DXU
XUYWXd�_V�dXU�SU^dUb�`_Y^d�Yc�cUd�d_�dXU�G7C�($�XUYWXd�

DXU�`e\\�T_g^�]U^e�YdU]�Standard Map Projection�_VVUbc�dg_
]UdX_Tc�d_�Secd_]YjU�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^��DXUcU�QbU*

Define via 2D/1 Point 4UVY^U�dXU�SU^dUb�`_Y^d�Q^T�Ydc�S__bTY�
^QdUc

Define via 2D/1 Point+Azimuth 4UVY^U�dXU�SU^dUb�`_Y^d
Q^T�Ydc�S__bTY^QdUc��4UVY^U�Q^�QjY]edX
d_�Q^_dXUb�`_Y^d�

DXU�V_\\_gY^W�`QbQWbQ`Xc�TUcSbYRU�dXU�\QddUb�_`dY_^��gXYSX�Y^S\eTUc
dXU�VYbcd�_`dY_^��3X__cU�dXU�]U^e�YdU]�Standard Map Projection



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"''

_V�dXU�`e\\�T_g^�]U^e�Project��DXU^�SX__cU�dXU�]U^e�YdU]�De-
fine via 2D/1 Point+Azimuth��DXU�4UVY^U�CdQ^TQbT�=Q`�@b_ZUS�
dY_^�TYQ\_W�cX_gc�e`�

6YWebU�&�!&*�4UVY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�fYQ�!�@_Y^d�Q^T�Q^�1jY]edX

DXU�TYQ\_W�4UVY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�TYc`\Qic�dg_�R_hUc�V_b
UQSX�_V�dXU�`_Y^dc�ecUT�d_�TUVY^U�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�

DXU�S_]R_�R_h�@_Y^d�!�Q\\_gc�i_e�d_�cU\USd�dXU�SU^dUb�`_Y^d���?`U^
dXU�`_Y^d�\Ycd�Ri�Q�S\YS[�_^�dXU�Qbb_g�T_g^�Redd_^��DXU�SebbU^d
5QcdY^W�Q^T�>_bdXY^W�S__bTY^QdUc�QbU�TYc`\QiUT�Y^�dXU�R_h�>Ug�@_cY�
dY_^�_V�@_Y^d�!��5^dUb�]Q^eQ\\i�dXU�>�Q^T�5�fQ\eUc�V_b�`_Y^d�!�d_�TU�
VY^U�dXU�>_bdXY^W�Q^T�5QcdY^W�S__bTY^QdUc�_V�dXU�SU^dUb�`_Y^d�

DXU�S_]R_�R_h�@_Y^d�"�Q\\_gc�i_e�d_�cU\USd�dXU�`_Y^d�dXQd�XU\`c�d_�TU�
VY^U�Q^�QjY]edX��5^dUb�dXU�QjY]edX�Vb_]�@_Y^d�!�d_�@_Y^d�"�Y^�>Ug�@_�
cYdY_^�R_h�_V�@_Y^d�"�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
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&�"'(

D_�cUd�dXU�Secd_]YjUT�`b_ZUSdY_^�`QbQ]UdUbc��S\YS[�dXU�Redd_^�De-
fine��7U_7U^Yec�dXU^�S_]`edUc�dXU�dXbUU�`QbQ]UdUbc�QjY]edX��VQ\cU
^_bdXY^W��Q^T�VQ\cU�UQcdY^W��DXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�dXU^�gY\\�RU
RQcUT�_^�dXU�^Ug�fQ\eUc��I_eb�^Udg_b[�gY\\�RU�dbQ^cV_b]UT�Qed_]QdY�
SQ\\i���9V�i_eb�`b_ZUSd�`\_d�cUU]c�d_�RU�U]`di�QVdUb�dXU�bU�TUVY^YdY_^�_V
Q�CdQ^TQbT�=Q`�@b_ZUSdY_^��S\YS[�dXU�_`dY_^�View/Zoom All�_b�dXU
S_bbUc`_^TY^W�Redd_^�_V�dXU�d__\RQb�4Yc`\Qi��

9V�i_e�T_�^_d�^UUT�d_�QTT�Q^�QjY]edX�V_b�dXU�TUVY^YdY_^�_V�i_eb�^Ug
CdQ^TQbT�=Q`�@b_ZUSdY_^��SX__cU�dXU�]U^e�YdU]�Define via 2D/1
Point�_V�dXU�Standard Map Projection�`e\\�T_g^�]U^e��DXU�4U�
VY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�TYQ\_W�dXU^�Zecd�_VVUbc�dXU�cU\USdY_^�_V�Q
SU^dUb�`_Y^d�Q^T�d_�U^dUb�^_bdXY^W�Q^T�UQcdY^W�fQ\eUc�

6YWebU�&�!'*�4UVY^U�CdQ^TQbT�=Q`�@b_ZUSdY_^�fYQ�!�@_Y^d



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"')

&�'�# 3XUS[Y^W�dXU�3ebbU^d�@QbQ]UdUbc

D_�SXUS[�dXU�SebbU^d�Y^dUb^Q\�6Q\cU�5QcdY^W��6Q\cU�>_bdXY^W�Q^T�B_dQ�
dY_^�@QbQ]UdUbc�_V�dXU�`b_ZUSdY_^�Zecd�SX__cU�dXU�]U^e�YdU]�Stan-
dard Map Projection�_V�dXU�`e\\�T_g^�]U^e�Project�Q^T�dXU^
SX__cU�dXU�]U^e�YdU]�Display Parameters.�7U_7U^Yec�dXU^�TYc�
`\Qic�dXU�SebbU^d�`QbQ]UdUbc�Y^�dXU�_ed`ed�gY^T_g��D_�cQfU�Q^T�`bY^d�
_ed�dXU�`QbQ]UdUbc��i_e�]Qi�cQfU�dXU�S_^dU^dc�_V�dXU�_ed`ed�gY^T_g
d_�Q�VY\U�Q^T�`bY^d�_ed�dXU�VY\U�fYQ�Q^i�UTYd_b��bUVUb�d_�SXQ`dUbc�%�#�Q^T
%�&�&��

6YWebU�&�!(*�3ebbU^d�CdQ^TQbT�=Q`�@b_ZUSdY_^�@QbQ]UdUbc

DXYc�_`dY_^�Yc�_^\i�QfQY\QR\U�QVdUb�dXU�TUVY^YdY_^�_V�`QbQ]UdUbc�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

&�"( 

&�( DXU�DbQ^cV_b]QdY_^ �D__\�7U_DbQ^c

GYdX�7U_7U^Yec��`_Y^dc�QbU�QTZecdUT�Y^�dXU�WYfU^�^QdY_^Q\�WbYT�CicdU]�
DXU�dbQ^cV_b]QdY_^�Q^T�`b_ZUSdY_^�d__\�7U_DbQ^c�QTTYdY_^Q\\i�dbQ^c�
V_b]c�`_Y^d�S__bTY^QdUc��gXUdXUb�`b_SUccUT�_b�QTZecdUT��Vb_]�_^U
^QdY_^Q\�WbYT�CicdU]�d_�Q^_dXUb�

1c�Yd�Yc�dXU�SQcU�gYdX�7U_7U^Yec��i_e�SQ^�SX__cU�Vb_]�S_]`bUXU^cYfU
\Ycdc�_V�TQde]c��U\\Y`c_YTc��`b_ZUSdY_^c��WU_YT�]_TU\c��Q^T�fQbY_ec�dbQ^c�
V_b]QdY_^�]UdX_Tc��gXYSX�S_fUb�]_cd�_V�i_eb�Q``\YSQdY_^c��1TTYdY_^�
Q\\i��i_e�]Qi�Secd_]YjU�7U_DbQ^c�Y^TYfYTeQ\\i�Ri�SbUQdY^W�i_eb�_g^
S_]`_^U^dc�_V�dXU�QR_fU�di`Uc�

7U_DbQ^c�ecUc�`b_ZUSdc�d_�_bWQ^YjU�i_eb�g_b[��1�@b_ZUSd�S_^cYcdc�_V
_^U�_b�cUfUbQ\�`_Y^d�\Ycdc��1�@_Y^d�<Ycd�Yc�Q�\Ycd�_V�`_Y^dc��Q\\�_V�gXYSX�QbU
TUcSbYRUT�fYQ�S__bTY^QdUc�Y^�dXU�cQ]U��`bUTUVY^UT�WU_TUdYS�CicdU]�

I_e�]Qi�`UbV_b]�S__bTY^QdU�dbQ^cV_b]QdY_^c�d_�Q^T�Vb_�gYdXY^�Q�Cic�
dU]�fUbi�UQci�Ri�Zecd�Q�]_ecU�S\YS[��3__bTY^QdU�dbQ^cV_b]QdY_^c�d_�Q^�
_dXUb�CicdU]�QbU�aeYdU�Qc�UQcY\i�T_^U�gYdX�dXU�DbQ^cV_b]QdY_^�GY^�
T_g��DXUcU�bUce\d�Y^�^Ug�`_Y^d�\Ycdc�

7U_DbQ^c�_VVUbc�Q�\UQcd�caeQbUc�QTZecd]U^d�]_Te\U��gXYSX�UcdY]QdUc
dXU�RUcd�VYddY^W�dbQ^cV_b]QdY_^�`QbQ]UdUbc�V_b�`_Y^d�\Ycd�dbQ^cV_b]Q�
dY_^��Q^T�Y^�dXU�cQ]U�cdU`�dbQ^cV_b]c�SebbU^d�`_Y^d�S__bTY^QdUc�Y^d_
dXU�S_^db_\�CicdU]��DXU�bUce\dY^W�dbQ^cV_b]QdY_^�`QbQ]UdUbc�SQ^�RU
cd_bUT�V_b�\QdUb�ecQWU�gYdX�_dXUb�`_Y^d�\Ycdc�

9^TU`U^TU^d\i�Vb_]�7U_7U^Yec��i_e�SQ^�cdQbd�7U_DbQ^c�Vb_]�dXU
7U_7U^Yec�Wb_e`�Q^T�Y]`_bd�`_Y^d�S__bTY^QdUc�_V�fQbY_ec�V_b]Qdc
fUbi�UQcY\i�



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
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&�"(!

8_gUfUb��i_e�]Qi�Q\c_�cdQbd�7U_DbQ^c�gYdXY^�7U_7U^Yec��?^SU�Q�`b_Z�
USd�Yc�\_QTUT�_b�TUVY^UT��dXU�dbQ^cV_b]QdY_^�]_Te\U�7U_DbQ^c�]Qi�RU
cdQbdUT�Vb_]�dXU�Tools�]U^e��9V�i_e�ecU�dXU�U^dbi�Transforma-
tion/Projection Y^�dXU�`e\\�T_g^�\Ycd��i_e�SQ\\�7U_DbQ^c�Q^T�cdQbd
Q�@b_ZUSd!��DXU�`_Y^dc�_V�dXU�SebbU^d�`b_ZUSd�QbU�\YcdUT�Y^�@_Y^d<Ycd!�
I_e�]Qi�bU^Q]U�dXU�`_Y^d�\Ycd�

6YWebU�&�!)*�DXU�=_Te\U�7U_DbQ^c

DXU�CicdU]�_V�@_Y^d<Ycd!�Yc�dXU�G7C($�CicdU]��S__bTY^QdUc
QbU�WYfU^�Qc�3QbdUcYQ^�3__bTY^QdUc�

?^�UhYdY^W�7U_DbQ^c�i_e�]Qi�_b�]Qi�^_d�cQfU�dXU�`b_ZUSd�e^TUb�Q�^Ug
^Q]U��I_e�QbU�dXU^�dbQ^cVUbbUT�RQS[�d_�dXU�SebbU^d�7U_7U^Yec�`b_Z�
USd�



&��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^� 7U_7U^Yec
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&�"("

&�) 8UYWXdc�Y^�dXU�CicdU]

7U^UbQ\\i��dXbUU�XUYWXd�fQ\eUc�QbU�WYfU^��YV�Q�WU_YT�]_TU\�Yc�cU\USdUT
V_b�Q�cicdU]��DXU�U\\Y`c_YTQ\�XUYWXd�8�Yc�S_]`_cUT�_V�dXU�_bdX_]UdbYS
XUYWXd�X�Q^T�dXU�WU_YTQ\�XUYWXd�>��Q\c_�SQ\\UT�WU_YTQ\�e^Te\QdY_^��

6YWebU�&�" *�8UYWXd�=_TU\

9V�dXU�CicdU]�Y^db_TeSUT�Y^d_�dXU�`b_ZUSd�Y^S\eTUc�Q�WU_YT�]_TU\��dXU
`QWU�>QdY_^Q\�_V�dXU�4YQ\_W�@_Y^d*�@b_`Ubdi�TYc`\Qic�V_b�Q�`_Y^d�dXU
fQ\eUc�V_b�dXU�dXbUU�XUYWXd�di`Uc��?bdX_]UdbYS�Q^T�U\\Y`c_YTQ\�XUYWXd
QbU�`Qbd�_V�dXU�`_Y^d�`b_`UbdYUc�Q^T�]Qi�RU�UTYdUT��DXU�WU_YTQ\�XUYWXd
Yc�TUbYfUT�Vb_]�dXU�WU_YT�]_TU\�Y^�ecU�

6YWebU�&�"!*�@_Y^d�@b_`Ubdi*�8UYWXdc



7U_7U^Yec &��CicdU]*�DbQ^cV_b]QdY_^�@b_ZUSdY_^
EcUbµc�=Q^eQ\

&�"(#

I_e�]Qi�UTYd�dXU�XUYWXd�Qc�UYdXUb�_bdX_]UdbYS�_b�U\\Y`c_YTQ\�fQ\eU�
?^\i�_^U�_V�dXU�`QbQ]UdUbc�Yc�QSdYfU�Qd�Q�dY]U��2i�TUVQe\d��dXU�QSdYfU

`QbQ]UdUb�Yc�dXU�_bdX_]UdbYS�XUYWXd��9V�i_e�S\YS[�dXU�Redd_^�Next�
dXU�QSdYfU�UTYd�VYU\T�gY\\�TYc`\Qi�dXU�U\\Y`c_YTQ\�XUYWXd�V_b�UTYdY^W�

9V�_^U�_V�dXU�_bdX_]UdbYS�_b�U\\Y`c_YTQ\�XUYWXd�Yc�SXQ^WUT�]Q^eQ\\i�
7U_7U^Yec�Qed_]QdYSQ\\i�bUSQ\Se\QdUc�dXU�_dXUb�_^�dXU�RQcYc�_V�dXU
WU_YTQ\�XUYWXd�

3XQ^WUc�Y^�dXU�\_SQdY_^��U�W���YV�i_e�U^dUb�Q�^Ug�\QdYdeTU�fQ\eU�_b�Y^�
cUbd�[^_g^�S__bTY^QdUc�V_b�dXU�`bY]Qbi�_b�V_b�dXU�S_^db_\�S__bTY^QdU
cUd��gY\\�QVVUSd�dXU�WU_YTQ\�XUYWXd�Q^T��dXUbUV_bU��dXU�_bdX_]UdbYS
XUYWXd�Q\c_��9^�_bTUb�d_�Qf_YT�_fUbgbYdY^W�_V�]Q^eQ\\i�SXQ^WUT�WU_YTQ\
XUYWXd�fQ\eUc��Yd�Yc�\UVd�d_�i_e�d_�SX__cU��YV�i_e�gQ^d�d_�bUSQ\Se\QdU�dXU
XUYWXd�fQ\eUc�Vb_]�dXU�WYfU^�WU_YT�]_TU\�

9^�WU^UbQ\��i_e�VYbcd�UTYd�Q\\�\_SQdY_^c�i_e�gQ^d�d_�SXQ^WU��dXU^�SX__cU
dXU�_`dY_^�Geoid/Recalculate Geoid Heights�_V�dXU�`e\\�T_g^
]U^e�Project�

7U_7U^Yec�^_g�bUSQ\Se\QdUc�Q\\�WU_YTQ\�XUYWXdc�Vb_]�dXU�CicdU]µc
WU_YT�]_TU\�Q^T�Qed_]QdYSQ\\i�bU�S_]`edUc�_bdX_]UdbYS�_b�U\\Y`c_YTQ\
XUYWXdc�

?V�S_ebcU��7U_7U^Yec�bUc`USdc�dXU�XUYWXdc�_V�dXU�Q^dU^^Q��Y^cdbe]U^d��QR_fU
Wb_e^T�RUV_bU�SQ\Se\QdY^W�XUYWXdc��@\UQcU�bUVUb�d_�SX��%�'�$��V_b�TUdQY\UT�Y^V_b]Q�
dY_^�_^�9^cdbe]U^d�8UYWXd�3_bbUSdY_^c�
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'�"(%

'� 4QdQ�@bU`QbQdY_^
7U_7U^Yec�gQc�TUcYW^UT�V_b�Ve\\i�Qed_]QdYS�WU_TUdYS�RQcU\Y^U�SQ\Se\Q�
dY_^��QSXYUfY^W�bU\QdYfU�QSSebQSYUc�_V�!�``]�_b�RUddUb��DXU�bU\QdYfU�QS�
SebQSYUc�TU`U^T�_^�dXU�U`XU]UbYc�QSSebQSi��DXU�V_\\_gY^W�cdU`c�QbU
^USUccQbi�V_b�7U_7U^Yec�d_�cdQbd�dXU�`b_SUccY^W�_V�cdQdYS�_b�[Y^U]QdYS
TQdQ�QVdUb�dXU�Y]`_bd�_V�_RcUbfQdY_^�Q^T�U`XU]UbYc�VY\Uc��DXUi�gY\\�RU
TYcSeccUT�Y^�TUdQY\�Y^�dXYc�SXQ`dUb��>_dU�dXQd�7U_7U^Yec�`UbV_b]c�c_]U
_V�dXU�cdU`c�Qed_]QdYSQ\\i��Red�i_e�]Qi�Q\c_�T_�dXU]�]Q^eQ\\i�

½ CU\USdY_^�_V�cY^W\U�RQcU\Y^Uc�_b�gX_\U�`b_ZUSd
½ 6YhY^W�_V�dXU�bUVUbU^SU�cdQdY_^�c�
½ 7U^UbQdY_^�_V�U`XU]UbYc�TQdQ
½ @QbQ]UdUb�cUddY^W
½ 5^dUb�]UdU_b_\_WYSQ\�TQdQ
½ CdQbd�`b_SUcc�
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'�"(&

3_^dU^dc*

'�! 2QcU\Y^U�CU\USdY_^ �������������������������������������������������������������������� '�# $

'�" BUVUbU^SU�@_Y^dc ���������������������������������������������������������������������� '�# )

'�# 5`XU]UbYc�6Y\U�7U^UbQdY_^ ����������������������������������������������������� '�#!$
'�#�! 7U^UbQdY_^�_V�2b_QTSQcd�6Y\Uc����������������������������������������������������� '�#!$
'�#�" 7U^UbQdY_^�_V�@bUSYcU�?bRYdc ������������� 5bb_b��2__[]Qb[�^_d�TUVY^UT�

'�$ @b_SUccY^W�?`dY_^c ������������������������������������������������������������������ '�#!'
'�$�! @QWU�@QbQ]UdUb ��������������������������������������������������������������������������� '�#!)
'�$�" @QWU�@b_SUcc_b����������������������������������������������������������������������������� '�#""
'�$�# @QWU�DY]Uc ���������������������������������������������������������������������������������� '�#"&
'�$�$ @QWUc�7@C�CQdc�7<>�CQdc ����������������������������������������������������������� '�#"(
'�$�% @QWU�Db_`_���������������������������������������������������������������������������������� '�## 
'�$�& @QWU�BUce\d�6Y\dUb������������������������������������������������������������������������� '�##"
'�$�' @QWU�<Y^U�?`dY_^c����������������������������������������������������������������������� '�###
'�$�( @QWU�4Yc`\Qi��������������������������������������������������������������������������������� '�##&
'�$�) @QWU�CUddY^Wc ������������������������������������������������������������������������������� '�#$"
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'�! 2QcU\Y^U�CU\USdY_^

I_e�]Qi�cU\USd�_^U��cUfUbQ\�_b�Q\\�RQcU\Y^Uc�_b�cUccY_^c�V_b�`b_SUccY^W�
D_�T_�c_��i_e�]Qi�SX__cU�dXU�^QfYWQd_b�_b�dXU�`b_ZUSd�`\_d�QbUQ��DXU
V_\\_gY^W�cUSdY_^c�cX_g�Q\\�`_ccYRY\YdYUc�d_�cU\USd�RQcU\Y^Uc�

D_�cU\USd�Q�cY^W\U�RQcU\Y^U�Q^T�d_�`b_SUcc�Yd*
• GYdX�dXU�^QfYWQd_b��QSdYfQdU�dXU�RQcU\Y^U��2QcU\Y^Uc�QbU�\YcdUT�Y^

S_^dQY^Ub�2QcU\Y^Uc�
• 1\dUb^QdYfU\i��S\YS[�_^d_�dXU�RQcU\Y^U�Y^�dXU�`b_ZUSd�`\_d��DXU�RQcU�

\Y^U�gY\\�RU�]Qb[UT�
 

@\UQcU�^_dU�dXU�Y^dU\\YWU^d�\Y^U�cU\USdY_^�Q\W_bYdX]*�VYbcd��dXU�\Y^U
^UQbUcd�d_�dXU�]_ecU�`_Y^dUb�gY\\�RU�cU\USdUT��GYdX�UQSX�S\YS[�dXU
\Y^U�gYdX�WbUQdUb�TYcdQ^SU��Y^�QcSU^TY^W�_bTUb��d_�dXU�]_ecU
`_Y^dUb�gY\\�RU�cU\USdUT��Qc�\_^W�Qc�i_e�T_�^_d�]_fU�dXU�]_ecU�cYW�
^YVYSQ^d\i�

 
6YWebU�'�!*�CU\USd�Q�CY^W\U�2QcU\Y^U
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• ��8QfY^W�T_^U�dXU�VebdXUb�`bU`QbQdY_^c��cdQbd�dXU�`b_SUccY^W
gYdX�Process/Process Line�_b�Ri�`bUccY^W�dXU�S_bbU\QdUT�YS_^
_V�d__\RQb�Processing��DXU�RQcU\Y^U�gY\\�RU�`b_SUccUT��^_�]QddUb
gXUdXUb�Yd�gQc�U^QR\UT�_b�^_d��8_gUfUb��dXU�Y^TYfYTeQ\�cUccY_^c�_V�Q
RQcU\Y^U�QbU�bUc`USdUT��U�W���YV�Q�RQcU\Y^U�XQc�dXbUU�cUccY_^c��Red�Q\\
QbU�TYcQR\UT��dXU�RQcU\Y^U�gY\\�^_d�RU�`b_SUccUT�

D_�cU\USd�_^U�_b�cUfUbQ\�cUccY_^c�_V�Q�RQcU\Y^U*

• GYdX�dXU�^QfYWQd_b��T_eR\U�S\YS[�dXU�RQcU\Y^U�YTU^dYVYUb��S\YS[�dXU
bUc`USdYfU�cUccY_^��bYWXd�]_ecU�Redd_^��Q^T�QSdYfQdU�_^U�_V�dXU�_`�
dY_^c�Enable Session/Disable Session�_V�Ydc�S_^dUhd�]U^e��

• 1\dUb^QdYfU\i��S\YS[�_^d_�dXU�bUc`USdYfU�RQcU\Y^U�Y^�dXU�^QfYWQd_b�_b
dXU�`b_ZUSd�`\_d��_V�Ydc�S_^dUhd�]U^e�cU\USd�Toggle Sessions��I_e
^_g�]Qi�U^QR\U�_b�TYcQR\U�Q\\�_b�SX__cU�Select��DXU�CUccY_^�CU�
\USd_b�gY^T_g�`_`c�e`��TYc`\QiY^W�dXU�`QdX�Q^T�VY\U�^Q]Uc�_V�Q\\
cUccY_^c�_V�dXU�RQcU\Y^U�

6YWebU�'�"*�CUccY_^�CU\USd_b�GY^T_g
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1�SXUS[R_h�Q\\_gc�i_e�d_�cU\USd�c`USYVYS�cUccY_^c��DXU�Redd_^c�All
Q^T�None�U^QR\U�Q\\�_b�^_^U�_V�dXU�cUccY_^c��D_�QSSU`d�dXU�cU\US�
dY_^��SX__cU�OK��U\cU�\UQfU�gYdX_ed�SXQ^WUc�gYdX�Cancel�

D_�cU\USd�Wb_e`c�_V�RQcU\Y^Uc�i_e�cX_e\T�ecU
• dXU�^QfYWQd_bµc�RQcU\Y^U�S_^dQY^Ub�Q^T�Ydc�fQbY_ec�5^QR\U�4YcQR\U

Ve^SdY_^c��1\dUb^QdYfU\i��_`U^�dXU�Base Lines�YdU]�_V�dXU�`e\\�
T_g^�]U^e�Edit���I_e�]Qi
◊ TYcQR\U�Q\\��Disable All��Q^T�]Q^eQ\\i�U^QR\U�_^U�_b�cUfUbQ\

RQcU\Y^Uc
◊ U^QR\U�Q\\��Enable All��Q^T�]Q^eQ\\i�TYcQR\U�_^U�_b�cUfUbQ\

RQcU\Y^Uc
◊ U^QR\U�_b�TYcQR\U�RQcU\Y^Uc�Q^T���_b�cUccY_^c�S_^V_b]Y^W�Q�TU�

VY^UT�TUVY^YdY_^�]Qc[��Enable/Disable by… ���4UVY^YdY_^
]Qc[c�QbU*
� 4QdU� �cU\USd�Q�TQdU�Y^�dXU�V_b]Qd�44�==�II�
� 4Qi�_V�dXU�IUQb� �cU\USd�Q�TQdU�Y^�dXU�V_b]Qd�iUQb�TQi�_V

iUQb�
� 7@C�DY]U� �cU\USd�Q�TQdU�Y^�dXU�V_b]Qd�7@C�GUU[�Q^T

TQi�_V�7@C�gUU[�� �bU`bUcU^dc�Ce^TQi��&
bU`bUcU^dc�CQdebTQi�

� 7@C�CUS_^Tc� �cU\USd�Q�TQdU�Y^�dXU�V_b]Qd�7@C�cUS_^Tc�
� DY]U�C`Q^� �d_WW\U�dXU�\Y^U�U^QR\Y^W�cdQdec�YV�]_bU�_b

\Ucc�dXQ^�hh�cUS_^Tc�_V�S_]]_^�TQdQ�QbU
QfQY\QR\U��I_e�]Qi�UTYd�dXU�dY]U�c`Q^�

� <U^WdX� �d_WW\U�dXU�\Y^U�U^QR\Y^W�cdQdec�YV�dXUbU�Yc
]_bU�_b�\Ucc�dXQ^�hh�]UdUbc�TYcdQ^SU�RU�
dgUU^�dXU�dg_�`_Y^dc��I_e�]Qi�UTYd�dXU�TYc�
dQ^SU�fQ\eU�

• dXU�S_^dUhd�]U^e�_V�Q�`_Y^d�YTU^dYVYUb�Y^�dXU�^QfYWQd_b�_b�dXU�`b_Z�
USd�`\_d�Q^T�Ydc�3_^^USd�4YcS_^^USd�_`dY_^c��I_e�]Qi
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◊ TYcS_^^USd�Q�`_Y^d�Vb_]�dXU�^Udg_b[�d_�`b_SUcc�dXU�bU]QY^Y^W
^Udg_b[�UhS\eTY^W�Q\\�RQcU\Y^Uc�dXQd�g_e\T�S_^^USd�dXU�`_Y^d�d_
dXU�^Udg_b[��Connect�Disconnect�

6YWebU�'�#*�@_Y^d�C !(�4YcS_^^USdUT

◊ S_^^USd�Q�`_Y^d�d_�dXU�^Udg_b[�Ri�Q\\�UhYcdY^W�RQcU\Y^Uc�d_�dXU
`_Y^d��Connect�
∗ gYdX_ed�SXQ^WU�d_�dXU�bUcd�_V�dXU�^Udg_b[�RQcU\Y^Uc��Nor-

mal�
∗ gYdX�TYcS_^^USdY_^�_V�Q\\�RQcU\Y^Uc�^_d�S_^^USdY^W�dXU�`_Y^d

d_�Q^_dXUb�`_Y^d��Exclusively��

=Q[U�cebU��dXQd�QVdUb�cU\USdY_^�_V�dXYc�_`dY_^�Qd�\UQcd�_^U
RQcU\Y^U�S_^^USdc�dXU�`_Y^d�Y^�fYUg�d_�`bUfY_ec\i�`b_SUccUT
`_Y^dc�_b�d_�Q�VYhUT�`_Y^d��9V�^_d��^_�`b_SUccY^W�Yc�`_ccYR\U�

• 1\dUb^QdYfU\i��S\YS[�_^d_�Q�RQcU\Y^U�Y^�dXU�`b_ZUSd�`\_d���bYWXd�]_ecU
Redd_^��Q^T�Y^fUbd�Ydc�cdQdec��Enable/Disable���BU`UQd�dXYc�QS�
dY_^�e^dY\�i_e�XQfU�cU\USdUT�_b�TUcU\USdUT�Q\\�^USUccQbi�RQcU\Y^Uc�

 
DXU�RQcU\Y^U�UcdY]Qd_b�gY\\�S_^cYTUb�Q\\�U^QR\UT�RQcU\Y^Uc��Red�^_d
`b_SUcc�dXU�TYcQR\UT�\Y^Uc��4YcQR\UT�\Y^Uc�]Qi�_^\i�RU�`b_SUccUT�\Y^U
Ri�\Y^U��YV�i_e�ecU�dXU�Process Line�_`dY_^�
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@\UQcU�^_dU��dXQd�dXUcU�fQbY_ec�gQic�_V�U^QR\Y^W�Q^T�TYcQR\Y^W�\Y^Uc
`b_fYTUc�Q\\�dXU�V\UhYRY\Ydi�i_e�^UUT�d_�`UbVUSd\i�S_]RY^U�\Y^Uc�Q^T�cUc�
cY_^c�
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'�" BUVUbU^SU�@_Y^dc

BUVUbU^SU�cdQdY_^c�gYdX�[^_g^�S__bTY^QdUc�Y]`b_fU�dXU�bUce\dc�_V�dXU
RQcU\Y^U�UcdY]Qd_b�Ri�VQb��@\UQcU�^_dU�dXQd�dXU�dUb]�²bUVUbU^SU�cdQdY_^³
XQc�dXU�cQ]U�]UQ^Y^W�Qc�dXU�dUb]�²VYhUT�`_Y^d³�

GXi�ecU�bUVUbU^SU�cdQdY_^c/
DXU�SX_YSU�_V�dXU�bUVUbU^SU�cdQdY_^�Yc�_V�WbUQd�Y]`_bdQ^SU�V_b�dXU�TQdQ
`b_SUccY^W��9V�Q�`bUSYcU�`_cYdY_^�Y^�G7C($�Yc�QfQY\QR\U�Vb_]�Q^i�`bUfY�
_ec�SQ]`QYW^��Yd�cX_e\T�RU�Y^cUbdUT�Y^d_�dXU�`b_ZUSd��DXU�U^dYbU�`b_S�
UccY^W�cX_e\T�RU�T_^U�Ri�ecY^W�dXYc�cdQdY_^�Qc�bUVUbU^SU�cdQdY_^�

EceQ\\i�dXU�`_cYdY_^c�TUbYfUT�Ri�cY^W\U�`_Y^d�`_cYdY_^Y^W�QbU�Y^V\e�
U^SUT�Ri�CU\USdYfU�1fQY\QRY\Ydi��C�1���DXYc�bUcdbYSdc�dXUYb�QSSebQSi�d_
�!  �]��)%���`b_RQRY\Ydi��Y^�X_bYj_^dQ\+�!& �]�Y^�fUbdYSQ\��CeSX�Q^
Ubb_b�SQ^�Y^TeSU�Ubb_bc�_V�cUfUbQ\�`Qbdc�`Ub�]Y\\Y_^�Y^�TYVVUbU^dYQ\�`_cY�
dY_^Y^W�V_b�cSQ\U�Q^T�_bYU^dQdY_^�_V�dXU�^Udg_b[��DXYc�Yc�^_d�SbYdYSQ\�Qc
\_^W�Qc�dXU�cQ]U�Ubb_b�Y^V\eU^SUc�dXU�gX_\U�^Udg_b[��Red�Yd�SQ^�SQecU
`b_R\U]c�YV�i_e�`b_SUcc�dXU�^Udg_b[�Vb_]�TYVVUbU^d�bUVUbU^SU�cdQdY_^c
dXQd�XQfU�^_d�RUU^�ci]`QdXUdYSQ\\i�`_cYdY_^UT�RUV_bUXQ^T��9^�dXQd
SQcU��dXU�Ubb_b�g_e\T�RU�TYVVUbU^d�V_b�TYVVUbU^d�`Qbdc�_V�dXU�^Udg_b[
Q^T�dXU�c_VdgQbU�g_e\T�^_d�RU�QR\U�d_�U\Y]Y^QdU�dXYc�UVVUSd�Y^�dXU�VY^Q\
dbQ^cV_b]QdY_^�d_�`\Q^U�S__bTY^QdUc�

DXU�`b_ZUSd�VY\U�S_^db_\c�Q^T�Qf_YTc�dXYc�`b_R\U]��9d�cd_bUc�dXU�`_cY�
dY_^c�_V�Q\\�TYVVUbU^dYQ\\i�`_cYdY_^UT�cdQdY_^c��5QSX�dY]U�dXU�RQcU\Y^U
`b_SUcc_b�cdQbdc�Q�^Ug�RQcU\Y^U��Yd�VYbcd�SXUS[c�YV�dXU�`b_ZUSd�VY\U�S_^�
dQY^c�dXU�^Q]U�Q^T�Q``b_hY]QdU�S__bTY^QdUc�_V�_^U�_V�dXU�cdQdY_^c��9V
Yd�T_Uc�^_d��dXU�RQcU\Y^U�gY\\�^_d�RU�`b_SUccUT��DXU�c_VdgQbU�S_^cdbeSdc
dXU�cUaeU^SU�_V�dXU�RQcU\Y^U�`b_SUccY^W�Y^�ceSX�Q�gQi�dXQd�dXU�TYVVUb�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�")%

U^dYQ\�`_cYdY_^Y^W�_V�Q\\�cdQdY_^c�Yc�WeQbQ^dUUT�d_�RU�gYdX�bUc`USd�d_�dXU
Y^YdYQ\�bUVUbU^SU�cdQdY_^�

8_g�d_�TUVY^U�bUVUbU^SU�cdQdY_^c
DXU�c_VdgQbU�Qed_]QdYSQ\\i�ceWWUcdc�Q�bUVUbU^SU�`_Y^d��VYhUT�`_Y^d�
dXU�VYbcd�dY]U�i_e�Y^cUbd�_RcUbfQdY_^�VY\Uc�Y^d_�Q�^Ug�`b_ZUSd�

D_�fYceQ\YjU�dXU�TUVQe\d�bUVUbU^SU�cdQdY_^�fYQ�dXU�]U^e�`bUcc�Proc-
ess/Suggest Reference��DXU�BUVUbU^SU�CdQdY_^�cU\USdY_^�gY^T_g
cX_gc�e`�Q^T��Ri�TUVQe\d��_VVUbc�dXU�cdQdY_^�gYdX�dXU�\QbWUcd�e^Y^dUb�
be`dUT�_RcUbfQdY_^�dY]U�c`Q^��VYbcd�`bUVUbU^SU��Q^T�dXU�]_cd�S_^^US�
dY_^c�d_�_dXUb�cdQdY_^c��cUS_^T�`bUVUbU^SU��

6YWebU�'�$*�CeWWUcd�BUVUbU^SU

Di`YSQ\\i��i_e�]Qi�VYh�_^U�_b�]_bU�cdQdY_^c��TUVQe\d�6Yh�_`dY_^�Nor-
mal��9V�i_e�S\YS[�dXU�_`dY_^�Exclusively��dXU�TUVQe\d�bUVUbU^SU�gY\\
RU�VYhUT��gXY\U�Q\\�_dXUb�VYhUT�cdQdY_^c�gY\\�RU�e^VYhUT��

I_e�]Qi�SX__cU�Q�`_Y^d�d_�cUbfU�Qc�bUVUbU^SU�Vb_]�dXU�^QfYWQd_b�_b�dXU
`b_ZUSd�`\_d�Q^T�dXU^�_`U^�dXU�`_Y^d�S_^dUhd�]U^e�gYdX�dXU�bYWXd
]_ecU�Redd_^��I_e�^_g�]Qi�d_WW\U�dXU�bUVUbU^SU�cdQdec�fYQ�dXU�VYbcd
]U^e�YdU]�Fix��9V�Fix�Yc�]Qb[UT�gYdX�Q�á�cYW^��dXU�bUc`USdYfU�cdQdY_^
S__bTY^QdUc�QbU�VYhUT�Q^T�Ydc�S__bTY^QdUc�gY\\�^_d�SXQ^WU�TebY^W�`b_S�



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

'�")&

UccY^W��BUVUbU^SU�cdQdY_^c�QbU�]Qb[UT�Y^�dXU�^QfYWQd_b�Ri�Q�c]Q\\�R\eU
dbYQ^W\U �

6YWebU�'�%*�6Yh�Q�@_Y^d

D_�VYh�Q\\�cdQdY_^c�Qc�VYhUT�]Qb[�dXU�Points�U^dbi�_V�dXU�^QfYWQd_b�Q^T
SX__cU�dXU�Fix All�YdU]�_V�dXU�S_^dUhd�]U^e�

D_�e^VYh�Q\\�bUVUbU^SUc�]Qb[�dXU�Points�U^dbi�_V�dXU�^QfYWQd_b�Q^T
SX__cU�dXU�Fix None�YdU]�_V�dXU�S_^dUhd�]U^e�

6YWebU�'�&*�6Yh�1\\��6Yh�>_^U

@\UQcU�^_dU�dXU�TYVVUbU^SU�RUdgUU^�S_^db_\�S__bTY^QdUc�Q^T�VYhUT
`_Y^dc��9V�Q�`_Y^d�Yc�VYhUT��Q\\�_V�7U_7U^Yec�]_Te\Uc�T_�^_d�]_TYVi�dXU



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�")'

Q^i�_V�Ydc�S__bTY^QdU�cUdc��DXU�RQcU\Y^U�`b_SUcc_bc�ecU�dXU�G7C($�HIJ
S__bTY^QdUc�V_b�`b_SUccY^W��dXUbUV_bU��S_^db_\�S__bTY^QdUc�T_�^_d�Y]�
`QSd�dXU�`b_SUccY^W��Red�VYhY^W�T_Uc��DXYc�]UQ^c��YV�i_e�XQfU�Y]`_bdUT
S_^db_\�S__bTY^QdUc��Red�TYT�^_d�VYh�dXU�`_Y^d��dXYc�`_Y^d�gY\\�RU�`b_S�
UccUT�Y^�\Y^U�gYdX�dXU�_dXUb�RQcU\Y^Uc��@b_SUccY^W�gY\\�]_cd�`b_RQR\i
bUce\d�Y^�^Ug�S__bTY^QdUc�V_b�dXU�`_Y^d�

GXU^�be^^Y^W�dXU�RQcU\Y^U�`b_SUcc_b��dXU�\Y^Uc�S_^^USdUT�d_�Q�bUVUb�
U^SU�cdQdY_^�gY\\�RU�`b_SUccUT�VYbcd��DXU^��Q\\�\Y^Uc�S_^^USdUT�d_�dXUcU
\Y^Uc�gY\\�RU�`b_SUccUT�Q^T�c_�_^��e^dY\�Q\\�U^QR\UT�\Y^Uc�QbU�`b_SUccUT�

1^�_`dY_^�dXQd�Q\\_gc�i_e�d_�WbQ`XYSQ\\i�^QfYWQdU�dXb_eWX�i_eb�^Ud�
g_b[�Yc�dXU�3U^dUb�Ve^SdY_^��DXYc�Ve^SdY_^�WYfUc�i_e�dXU�QRY\Ydi�d_�SU^�
dUb�cdQdY_^c�_^�i_eb�`b_ZUSd�`\_d��5^QR\U�dXU�Center�]U^e�YdU]�_V�dXU
S_^dUhd�]U^e�_V�dXU�cU\USdUT�`_Y^d��DXYc�Ve^SdY_^�Yc�UhdbU]U\i�XU\`Ve\
d_�VY^T�c`USYVYS�`_Y^dc�_V�i_eb�^Udg_b[�

6YWebU�'�'*�@_Y^d�C !$�3U^dUbUT



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
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'�")(

'�# 5`XU]UbYc�6Y\U�7U^UbQdY_^

7U_7U^Yec�TYcdY^WeYcXUc�RUdgUU^�dg_�TYVVUbU^d�_bRYd�di`Uc*�2b_QTSQcd
Q^T�@bUSYcU�

DXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�_V�7U_7U^Yec�bUaeYbU�RY^Qbi�56!(
V_b]Qd�V_b�`b_SUccY^W�RQcU\Y^Uc��7U_7U^Yec��dXUbUV_bU��XQc�d_�SbUQdU
�Rb_QTSQcd�_b�`bUSYcU��U`XU]UbYc�VY\Uc�`bY_b�d_�`b_SUccY^W��YV�^_�56!(
V_b]Qd�VY\Uc�gUbU�V_e^T�

9V�i_e�Q\bUQTi�XQfU�RY^Qbi�Rb_QTSQcd�_b�`bUSYcU�U`XU]UbYc�TQdQ��i_e�T_
^_d�^UUT�d_�Uh`\YSYd\i�SbUQdU�Yd�

'�#�! 7U^UbQdY_^�_V�2b_QTSQcd�6Y\Uc

4ebY^W�VY\U�Y^cUbdY_^��7U_7U^Yec�Qed_]QdYSQ\\i�WU^UbQdUc�Rb_QTSQcd
U`XU]UbYc
�VY\Uc�Vb_]�B9>5H�VY\Uc��YV�^_�]QdSXY^W�56!(�V_b]Qd�VY\Uc�QbU�QfQY\QR\U
V_b�`b_SUccY^W��8_gUfUb��i_e�]Qi�Q\c_�Y^cdbeSd�7U_7U^Yec�d_�WU^UbQdU
Rb_QTSQcd�U`XU]UbYc�VY\Uc�

6Ybcd��Y^cUbd�dXU�]QdSXY^W�B9>5H�VY\U�c��Y^d_�dXU�`b_ZUSd��cUU�SXQ`dUb
%�%�!���DXU�B9>5H�^QfYWQdY_^�VY\Uc�QbU�^Q]UT�*.YYN�gXUbU�YY�Yc�dXU
iUQb��)'�V_b�!))'���DXU^�SX__cU�Process/Generate Ephemeris�
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'�"))

6YWebU�'�(*�7U^UbQdU�2b_QTSQcd�5`XU]UbYc

2i�TUVQe\d��gXU^�dXU�Rb_QTSQcd�U`XU]UbYc�VY\U�gQc�WU^UbQdUT�ceSSUcc�
Ve\\i��Yd�gY\\�RU�cd_bUT�Y^�dXU�TYbUSd_bi�_V�dXU�c_ebSUc��8_gUfUb��Q�TYQ\_W
gY^T_g�gY\\�Q\\_g�i_e�d_�TUVY^U�dXU�VY\U�\_SQdY_^��YV�dXU�_`dY_^
Directory after EPH Generation�_V�dXU�dQR�=UccQWUc�_V
dXU�^_dUR__[�3ecd_]YjU�Yc�SXUS[UT��D_�_`U^�dXU�^_dUR__[�
S\YS[�Options/Customize… _b�dXU�S_bbUc`_^TY^W�Redd_^�_^�dXU
d__\RQb�@b_SUccY^W�

6YWebU�'�)*�5`XU]UbYc�4QdQ
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'�#  

DXU�VY\U�SbUQdY_^�V_\\_gc�dXU�^Q]Y^W�S_^fU^dY_^*

ECFWWWW.EPH
gXUbU� ECF�Yc�S_bbUc`_^TY^W�d_�UQbdX�SU^dUbUT�VYhUT

WWWW�Yc�dXU�7@C�gUU[
EPH�bUVUbc�d_�Rb_QTSQcd�U`XU]UbYc

DXU�ceWWUcdUT�`QdX�Yc�dXU�`QdX�d_�dXU�VYbcd�_RcUbfQdY_^�VY\U�Y^�dXU�`b_Z�
USd��I_e�]Qi��X_gUfUb��cU\USd�Q^i�`QdX�i_e�gQ^d��DXU�VY\U�V_b]Qd�_V�Q\\
ECF�VY\Uc�Yc�dXU�>QdY_^Q\�7U_TUdYS�CebfUi�RY^Qbi�56!(�V_b]Qd�

'�#�" 7U^UbQdY_^�_V�@bUSYcU �?bRYdc

7U_7U^Yec�Q\\_gc�i_e�d_�TUS_TU�`bUSYcU�_bRYdc�Vb_]�dXU�1C399�C@#
V_b]Qd�Y^d_�RY^Qbi�56!(�V_b]Qd��D_�T_�c_��SX__cU�dXU�d__\ Precise
Ephemeris Import… _V�dXU�]U^e�Tools ��6_b�Q�TUdQY\UT�TUcSbY`dY_^
_V�dXYc�d__\��`\UQcU�bUVUb�d_�SXQ`dUb�!$�!�
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'�# !

'�$ @b_SUccY^W�?`dY_^c

GXU^�i_e�cUd�e`�Q�`b_ZUSd��`b_SUccY^W�`QbQ]UdUbc�QbU�^_b]Q\\i�cUd�e`
Y^�Q�gQi�dXU�`b_SUccY^W�g_b[c�VY^U��>UfUbdXU\Ucc��i_e�]Qi�VY^U�de^U
`b_SUccY^W�`QbQ]UdUbc�Y^�_bTUb�d_�WUd�_`dY]YjUT�_b�Y]`b_fUT�bUce\dc�

3X__cU�dXU�]U^e�_`dY_^�Process/Settings…

6YWebU�'�! *�@b_SUcc�CUddY^Wc���
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'�# "

DXU�@b_SUccY^W�?`dY_^c�gY^T_g�cX_gc�e`��Q�^_dUR__[�_V�U\UfU^
`QWUc*

6YWebU�'�!!*�@b_SUccY^W�?`dY_^c
⇒ @QWU�@QbQ]UdUb
⇒ @QWU�@b_SUcc_b
⇒ @QWU�DY]Uc
⇒ @QWU�7@C�CQdc
⇒ @QWU�7<>�CQdc
⇒ @QWU�Db_`_
⇒ @QWU�BUce\d�6Y\dUb
⇒ @QWU�<Y^U�?`dY_^c
⇒ @QWU�4Yc`\Qi
⇒ @QWU�CUddY^Wc
⇒ @QWU�1TfQ^SUT

DXU�V_\\_gY^W�cUSdY_^c�TUcSbYRU�UQSX�_V�dXU�`QWUc�
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'�# #

'�$�! @QWU�@QbQ]UdUb

6YWebU�'�!"*�@b_SUccY^W�?`dY_^c�@QbQ]UdUb

5\UfQdY_^�3ed_VV�V_b�7@C�Q^T�7<?>1CC�cQdU\\YdUc��bUc`�
I_e�]Qi�c`USYVi�dXU�]Y^Y]e]�U\UfQdY_^�]Qc[�V_b�`_cd`b_SUccY^W�V_b
UQSX�_V�dXU�cQdU\\YdU�cicdU]c�cU`QbQdU\i�ecY^W�Q�c\YTUb��3\YS[�_^d_�dXU
dQR�Q^T�TbQW�Yd�d_�dXU�cUddY^W�

@b_SUccY^W�9^dUbfQ\
5^dUb�Q�fQ\eU��e`�d_�$�TYWYdc��V_b�dXU�`b_SUccY^W�Y^dUbfQ\�WYfU^�Y^�cUS�
_^Tc��DXU�`b_SUccY^W�Y^dUbfQ\�]Qi�RU�\QbWUb�dXQ^�dXU�SebbU^d�_RcUbfQ�
dY_^�dY]U�Y^dUbfQ\��Red�cX_e\T�RU�Q�]e\dY`\U�_V�Yd�

DXYc�`QbQ]UdUb�Yc�ecUT�d_�TUVY^U�dXU�TUVQe\d�cQ]`\Y^W�dY]U�Y^dUbfQ\�Y^
cUS_^Tc�RUdgUU^�dXU�U`_SXc��_RcUbfQdY_^c��d_�RU�`b_SUccUT��DXYc�Yc
ecUVe\�gXU^�dXU�TQdQ�gQc�bUS_bTUT�Qd�Q�VQcd�bQdU��U�W���UfUbi� �%�cUS�
_^Tc��Q^T�i_e�gQ^d�d_�`b_SUcc�_^\i�UfUbi�! �cUS_^Tc��DXYc�Yc�Q\c_�_V
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'�# $

Y]`_bdQ^SU�S_^cYTUbY^W�dXQd�TYVVUbU^d�`b_SUccY^W�Y^dUbfQ\c�gYdXY^�Q
`b_ZUSd�g_e\T�\UQT�d_�Y^S_bbUSd\i�gUYWXdUT�_RcUbfQdY_^c�Y^�dXU�>Ud�
g_b[�1TZecd]U^d��7@C�TYVVUbU^dYQ\�`b_SUccY^W�Yc�Q\gQic�_`dY]YcdYS�gYdX
Ydc�Q^Q\icYc�_V�cdQ^TQbT�Ubb_bc�Q^T�dXYc�UVVUSd�Yc�Y^SbUQcUT�Ri�Q�XYWX
`b_SUccY^W�VbUaeU^Si�

DXU�aeUcdY_^�]Qb[�Redd_^�bYWXd�_V�dXU�Y^dUbfQ\�R_h�Q\\_gc�i_e�d_�Y^�
c`USd�dXU�cQ]`\Y^W�bQdU�

9V�dXU�cQ]`\Y^W�Y^dUbfQ\�Y^�_^U�_V�dXU�_RcUbfQdY_^�VY\Uc�_V�Q�RQcU\Y^U�Yc
\QbWUb�dXQ^�dXU�Y^dUbfQ\�TUVY^UT��7U_7U^Yec�SX__cUc�dXU�]Y^Y]e]
]e\dY`\U�_V�dXU�dg_�cQ]`\Y^W�Y^dUbfQ\c�Y^f_\fUT��3XUS[�dXU�6_bSU�9^�
dUbfQ\�_`dY_^��YV�i_e�gQ^d�d_�_fUbbYTU�dXYc�Qed_]QdYS�Y^dUbfQ\�TUVY^YdY_^
Q^T�d_�V_bSU�7U_7U^Yec�d_�`b_SUcc�gYdX�dXU�`b_SUccY^W�Y^dUbfQ\�i_e
XQfU�TUVY^UT�XUbU�

?bRYd�Di`U
C`USYVYUc�dXU�di`U�_V�U`XU]UbYc�TQdQ��I_e�]Qi�SX__cU�RUdgUU^�2b_QT�
SQcd�Q^T�@bUSYcU�U`XU]UbYc�TQdQ�d_�UcdY]QdU�dXU�cQdU\\YdU�_bRYd�`_cYdY_^�
2b_QTSQcd�_bRYdc�QbU�cd_bUT�Y^�Q�VY\U�Y^�56!(�V_b]Qd�gYdX�dXU�^Q]U
ECFWWWW.EPH��@bUSYcU�U`XU]UbYc�VY\Uc�QbU�Q\c_�cd_bUT�Y^�dXU�56!(
V_b]Qd�e^TUb�dXU�^Q]U�ECFWWWW.PRC��9V�TQdQ�_V�_^U�di`U�_^\i�Yc
QfQY\QR\U��dXU�_dXUb�_`dY_^�Yc�Y^QSdYfQdUT�

BUVUbU^SU�CQdU\\YdU�V_b�7@C�Q^T�7<?>1CC
7U_7U^Yec�Q\\_gc�dXU�cU\USdY_^�_V�Q�cQdU\\YdU�_V�UQSX�_V�dXU�cQdU\\YdUc
cicdU]c�Qc�bUVUbU^SU�cQdU\\YdU�V_b�`b_SUccY^W��>_b]Q\\i�Yd�gY\\�RU�RUcd�d_
Q\\_g�dXU�c_VdgQbU�d_�cU\USd�dXU�bUVUbU^SU�cQdU\\YdU�V_b�T_eR\U�TYVVUb�
U^SU�`b_SUccY^W��dXU�Automatic�YdU]�_V�dXYc�\Ycd���8_gUfUb��i_e
]YWXd�gQ^d�d_�TUVY^U�dXU�cQdU\\YdU�TYbUSd\i��DXU�Qbb_g�T_g^�Redd_^�Q\�
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'�# %

\_gc�d_�SX__cU�_^U�_V�dXU�7@C�_b�7<?>1CC�cQdU\\YdUc�Ri�Ydc�@B>�^e]�
RUb�_b�d_�bUdeb^�d_�dXU�Qed_]QdYS�cU\USdY_^�]_TU��Automatic��

@bUVUbU^SU
9V�3�1�S_TU�TQdQ�Qc�gU\\�Qc�@�S_TU�TQdQ�Yc�QfQY\QR\U��i_e�]Qi�SX__cU
dXU�di`U�_V�TQdQ�d_�RU�`bUVUbQR\i�`b_SUccUT��4UVQe\d�Yc�@�S_TU�

6bUaeU^Si
DXYc�TUVY^Uc�dXU�di`U�_V�SQbbYUb�`XQcU�d_�RU�ecUT�Y^�dXU�RQcU\Y^U�`b_S�
UccY^W��DXU�V_\\_gY^W�_`dY_^c�QbU�`_ccYR\U*

<! <!�`b_SUccY^W�_^\i
<" <"�`b_SUccY^W�_^\i
<g <!�<"�gYTU�\Q^U�`b_SUccY^W
<S 9_^_c`XUbYS�VbUU�S_]RY^QdY_^�_V�<!�Q^T�<"�TQdQ
<g�<^.h ?`dY_^�V_b�gQfU\U^WdX�QSdYfQdY_^�TU`U^TY^W�_^�dXU�RQcU�

\Y^U�\U^WdX��<g�<^�.�[h]�[]���9V�i_e�XQfU�SX_cU^�dXYc�_`�
dY_^��7U_7U^Yec�`b_SUccUc�<!�TQdQ�Qc�\_^W�Qc�dXU�RQcU\Y^U
\U^WdX�Yc�\Ucc�dXQ^�dXU�TYcdQ^SU�c`USYVYUT��9V�dXU�RQcU\Y^U�Yc
\_^WUb�dXQ^�dXU�WYfU^�fQ\eU��7U_7U^Yec�Qed_]QdYSQ\\i
cgYdSXUc�d_�Q�c`USYQ\�Q\W_bYdX]�d_�VYh�<S�Q]RYWeYdYUc�

<!�<" <!�`b_SUccY^W�V_b�`_cYdY_^�UcdY]QdY_^��<"�Yc�ecUT��YV�QfQY\�
QR\U�V_b�Q]RYWeYdi�bUc_\edY_^

6_b�Y^V_b]QdY_^�_^�gQfU\U^WdXc�`\UQcU�bUVUb�d_�cUSdY_^�'�&�
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'�# &

'�$�" @QWU�@b_SUcc_b

6YWebU�'�!#*�@b_SUccY^W�?`dY_^c�@b_SUcc_b

@b_SUccY^W�=_TU*
7U_7U^Yec�RQcYSQ\\i�ce``_bdc�_^U�cdQdYS�`\ec�cUfUbQ\�[Y^U]QdYS�`b_SUcc�
Y^W�]_TUc*�Static Yc�dXU�_`dY_^�V_b�dXU�cdQdYS�`b_SUcc_b��9^�WU_TUdYS
cdQdYS��cX_bd�cdQdYS�Q^T�`cUeT_�cdQdYS�`b_SUccY^W�dXU�`b_SUccY^W�]_TU
cX_e\T�RU�Static��DXU�Stop&Go�]_TU�Y^TYSQd_b�Y^cdbeSdc�7U_7U^Yec
d_�`UbV_b]�Q�[Y^U]QdYS�`_cYdY_^Y^W�_^�dXU�RQcYc�_V�cdQdYS�Y^YdYQ\YjQdY_^�
DXYc�bUaeYbUc�Y^TYSQdY_^c�Ri�dXU�bUSUYfUb�V_b�]_fY^W���7_���Q^T�cdQdYS
��Cd_`���dY]U�`UbY_Tc��DXU�GIS�]_TU�Yc�Q�Cd_`�7_�]_TU�gYdX�\Ucc�QS�
SebQSi�^UUTc�Q^T�dXUbUV_bU�^UUTc�^_�Y^YdYQ\YjQdY_^�Ri�ecY^W�47@C�ce�
`Ub�c]__dXUT�`_cYdY_^c��Differential GPS,�Smoothed Differ-
ential GPS�Q^T�Super Smoothed ��Q^T�Qc�Q^�_`dY_^�On-the-Fly
��QbU�TYVVUbU^d�[Y^U]QdYS�`b_SUccY^W�]_TUc�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
EcUbµc�=Q^eQ\

'�# '

Automatic
7U_7U^Yec�Yc�QR\U�d_�Qed_]QdYSQ\\i�TUdUSd�dXU�Q``b_`bYQdU�`b_SUccY^W
]_TU�V_b�i_eb�`b_ZUSd��UYdXUb�V_b�cdQdYS�_b�V_b�[Y^U]QdYS�7@C�cebfUiY^W�
9V�TQdQ�Yc�S_\\USdUT�[Y^U]QdYSQ\\i�Q^T�i_e�XQfU�SX_cU^�dXU�Qed_]QdYS
`b_SUccY^W�]_TU��7U_7U^Yec�gY\\�TUdUb]Y^U�gXUdXUb�47@C�_b
Cd_`�7_�`b_SUccY^W�cX_e\T�RU�Q``\YUT��RQcUT�_^�QfQY\QR\U�TQdQ�

I_e�]Qi��X_gUfUb��_fUbbYTU�dXU�Qed_]QdYS�`b_SUccY^W�Q^T�TUVY^U�_^U
_V�dXU�V_\\_gY^W�`b_SUccY^W�]_TUc��U�W���YV�_RcUbfQdY_^�TQdQ�gUbU�S_\�
\USdUT�ecY^W�TYVVUbU^d�S_\\USdY^W�]_TUc�

Static
7U_7U^Yec�ecUc�dXU�cdQdYS�`b_SUcc_b�`b_fYTUT�Y^�TSSTATIC.DLL�

OTF
?^�dXU�6\i�Q]RYWeYdi�bUc_\edY_^�Yc�Q�]UdX_T�Q\\_gY^W�dXU�TUdUb]Y^Q�
dY_^�_V�Q]RYWeYdYUc�gYdX_ed�Q^i�cdQdYS�Y^YdYQ\YjQdY_^�

?^�dXU�6\i�Yc�QfQY\QR\U�Qc�Q^�_`dY_^��DXU�TUVQe\d�4<<�Yc�TMDG01.DLL�

Stop&Go
9^�Cd_`�7_�]_TU�7U_7U^Yec�Uh`USdc�R_dX�Q^�Y^YdYQ\YjQdY_^�Q^T�fQbY�
_ec�cdQdYS�cUW]U^dc�_V�TQdQ��5QSX�cdQdYS�cUW]U^d�Yc�Qcc_SYQdUT�gYdX�Y^TY�
fYTeQ\�Q^dU^^Q�USSU^dbYSYdYUc�Q^T�`_Y^d�S_TU�Y^V_b]QdY_^��7U_7U^Yec
SbUQdUc�`_cYdY_^�_ed`ed�V_b�UQSX�U`_SX�_V�dXU�cebfUiY^W�TebY^W�R_dX
]_fY^W�Q^T�cdQdYS�cUW]U^dc��9V�`_Y^dc�QbU�fYcYdUT�dgYSU�QSSe]e\QdUT�`_�
cYdY_^�c_\edY_^c�QbU�_ed`ed�
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'�# (

Differential GPS
9^�Differential GPS�]_TU�7U_7U^Yec�TUbYfUc�S_TU�TYVVUbU^dYQ\�`_�
cYdY_^c�Q^T�_ed`edc�dXU]�Y^d_�dbQZUSd_bYUc��I_e�]Qi�fYUg�bUce\d�bU`_bdc
_b�SbUQdU�`_cYdY_^�_ed`ed�VY\Uc�d_�Uh`_bd�dXU�bUce\dc��1�di`YSQ\�UhQ]`\U
Yc�dXU�*.POS�VY\U��1�*.POS�VY\U�XQc�dXU�cQ]U�^Q]U�Qc�dXU�b_fY^W�bU�
SUYfUb�VY\U�^Q]U�

Smoothed DGPS
DXU�Smoothed Differential GPS�_`dY_^�Yc�Q�cY]Y\Qb�`b_SUccY^W
]_TU�d_�dXU�Differential GPS�]_TU��DXU�S_TU�]UQcebU]U^dc�QbU
c]__dXUT�Ri�dXU�`XQcU��9d�Yc�Q�gUYWXdUT�]UQ^�_V�dXU�S_TU�]UQcebU�
]U^dc�Q^T�dXU�S_TU��`bUTYSdUT�Ri�dXU�SQbbYUb�`XQcU�

Super Smoothed
DXU�Super Smoothed 4YVVUbU^dYQ\�7@C�_`dY_^�Yc�Q�cY]Y\Qb�`b_SUccY^W
]_TU�d_�dXU�Differential GPS�]_TU��Ce`Ub�c]__dXY^W�Yc�Q^�Q\W_�
bYdX]�dXQd�dQ[Uc�Q\\�TQdQ�RUdgUU^�dg_�SiS\U�c\Y`c�Q^T�ecUc�Yd�UaeQ\\i�V_b
c]__dXY^W�Q\\�U`_SXc��C_��dXU�`bUSYcY_^�bU]QY^c�Qd�dXU�cQ]U�XYWX�\UfU\
cdQbdY^W�Vb_]�dXU�VYbcd�U`_SX��1^_dXUb�QTfQ^dQWU�Yc�dXQd�`_cYdY_^c
S_]`edUT�ecY^W�dXU�ce`Ub�c]__dX�47@C�`b_SUcc_b�bUce\d�Y^�Q�fUbi
XYWX�bU\QdYfU�`bUSYcY_^�RUdgUU^�ceSSUccYfU�U`_SXc�

GIS
79C�`_cYdY_^Y^W�Yc�fUbi�cY]Y\Qb�d_�dXU�Cd_`�7_�cebfUiY^W��8_gUfUb��dXU
TU]Q^Tc�_^�dXU�`_cYdY_^�QSSebQSYUc�QbU�\Ucc�Ri�VQb�dXQ^�bUWQbTY^W�dXU
S\QccYSQ\�Cd_`�7_�Q``\YSQdY_^��DXU�S_TU�]UQcebU]U^dc�QbU�c]__dXUT
Ri�`XQcU�]UQcebU]U^dc��DXYc�bUce\dc�Y^�QSSebQSYUc�Y^�dXU�]UdUb�d_
TUSY]UdUb�bQ^WU��>_�Y^YdYQ\YjQdY_^�Yc�^USUccQbi�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�# )

CUccY_^c*
8UbU�i_e�]Qi�SX__cU�_^U�_V�dXbUU�_`dY_^c�X_g�d_�XQ^T\U�cUccY_^c*

• Split sessions, if start time differs more than xx
minutes

• Combine (enabled) sessions

• Process each (enabled) session separately

DXU�VYbcd�_`dY_^�Y^cdbeSdc�7U_7U^Yec�d_�`b_SUcc�Q\\�cUccY_^c�gYdX�Q�cdQbd
dY]U�TYVVUbY^W�\Ucc�dXQ^�Q�c`USYVYUT�dY]U�c`Q^��TUVQe\d*�!( �cUS_^Tc��Y^
_^U�cY^W\U�be^�

9V�i_e�XQfU��U�W���dg_�cUccY_^c�_V�Q�RQcU\Y^U�dXQd�QbU�]_bU�dXQ^�$�X_ebc
Q`Qbd��dXU�V_\\_gY^W�`b_R\U]�QbYcUc��DXU�cdQdYS�`b_SUcc_b�Q\gQic
SX__cUc�!�cQdU\\YdU�V_b�bUVUbU^SU��CQdU\\YdUc�QbU�fYcYR\U�V_b�^_d�]_bU
dXQ^�$�X_ebc��9^�dXYc�SQcU��dXU�TQdQ�_V�dXU�cUS_^T�cUccY_^�g_e\T�cY]`\i
WUd�YW^_bUT��@b_SUccY^W�dXU�cUccY_^c�Y^TYfYTeQ\\i�g_e\T�XU\`��9V�i_e�cUd
dXU�`QbQ]UdUb�XUbU�d_�$�& �-�"$ �]Y^edUc��Qed_]QdYSQ\\i�dg_�c_\edY_^c
g_e\T�RU�SbUQdUT�Y^�dXU�QR_fU�UhQ]`\U�

DXU�cUS_^T�_`dY_^�dbYUc�d_�S_]RY^U�Q^T�`b_SUcc�dXU�TQdQ�_V�Q\\�cUc�
cY_^c�Y^�Q�cY^W\U�`b_SUcc_b�be^��gXUbUQc�dXU�dXYbT�_`dY_^�gY\\�`b_SUcc
UQSX�cUccY_^�cU`QbQdU\i��^_�]QddUb��X_g�]eSX�dY]U�dXUi�QbU�Q`Qbd�

BUcYTeQ\c
9V�i_e�SXUS[�dXU�SXUS[R_c�Generate Residuals (only static),
dXU�cdQdYS�`b_SUcc_b�gY\\�cd_bU�dXU�bUcYTeQ\�V_b�UQSX�U`_SX�Qc�\_^W�Qc
i_e�T_�^_d�UhYd�dXU�`b_WbQ]��I_e�]Qi�SXUS[�dXU�bUcYTeQ\c�ecY^W�dXU
RQcU\Y^U�c�S_^dUhd�]U^e�_`dY_^�Edit Data/View Residuals
(graphical) �bUVUb�d_�SX��!$��
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'�#! 

'�$�# @QWU�DY]Uc

6YWebU�'�!$*�@b_SUccY^W�?`dY_^c�DY]Uc

CU\USd�dXYc�`QWU��YV�i_e�gQ^d�d_�SXUS[�dXU�dY]U�c`Q^�S_fUbUT�Ri�i_eb
SebbU^d�`b_ZUSd�_b�YV�i_e�gQ^d�d_�bUTeSU�dXU�`b_SUccY^W�_V�i_eb�RQcU�
\Y^U�_b�^Udg_b[�Ri�cU\USdY^W�Q�TUVY^UT�dY]U�c`Q^��Dg_�c\YTUbc�TUVY^U
dXU�cdQbd�dY]U�Q^T�dXU�U^T�dY]U�_V�Q\\�_RcUbfQdY_^c�_V�dXU�cU\USdUT�`b_Z�
USd��DXUYb�dQRc�QbU�Ri�TUVQe\d�cUd�Qd�dXU�fUbi�RUWY^^Y^W�Q^T�dXU�fUbi
U^T��=_fU�dXU�cdQbd�dY]U�dQR�d_�dXU�bYWXd�Q^T�_b�dXU�U^T�dY]U�dQR�d_
dXU�\UVd��YV�i_e�gQ^d�d_�UhS\eTU�dY]U�c`Q^c�Vb_]�`b_SUccY^W��9V�i_e�dbi
d_�cUd�Q^�Y^fQ\YT�dY]U�c`Q^��U�W���d_�cUd�Q^�U^T�dY]U�`bY_b�d_�dXU�cdQbd
dY]U���dXU�_dXUb�dQR�gY\\�RU�]_fUT�cY]e\dQ^U_ec\i�Y^�dXU�cQ]U�TYbUS�
dY_^�

D_�bUcUd�R_dX�dQRc�cY]e\dQ^U_ec\i�d_�dXUYb�_bYWY^��S\YS[�dXU�Redd_^
Full�Qd�dXU�R_dd_]�_V�dXU�R_h�@b_SUccY^W�9^dUbfQ\�
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'�#!!

9V�i_e�XQfU�VYbcd�cU\USdUT�Q�cY^W\U�RQcU\Y^U�RUV_bU�SXUS[Y^W�dXU�`b_SUcc�
Y^W�_`dY_^c��dXU�cdQbd�Q^T�U^T�dY]U�gY\\�^UfUbdXU\Ucc�TUVY^U�dXU�dY]U
c`Q^�S_fUbUT�Ri�dXU�`b_ZUSd��DXU�dY]U�c`Q^�S_fUbUT�Ri�dXYc�RQcU\Y^U
gY\\�RU�TUVY^UT�Ri�Q�S_\_bUT�RQb��DXU�\Y^U�CU\USdUT�<Y^U�_^�R_dd_]�_V
dXU�U^T�dY]U�c\YTUb�gY\\�WYfU�dXU�cdQbd�Q^T�U^T�dY]Uc�Y^�^e]UbQ\c�

6YWebU�'�!%*�@b_SUccY^W�?`dY_^c�DY]Uc���CU\USdUT�<Y^U

DXU�R_h�DY]U�J_^U�TYc`\Qic�dXU�SebbU^d�dY]U�j_^U�Y^V_b]QdY_^�Q^T
Q\\_gc�i_e�d_�U^dUb�Q�dY]U�_VVcUd�Ri�X_ebc�d_�dXU�SebbU^d�dY]U�j_^U�
DXU�_VVcUd�gY\\�RU�bUc`USdUT�Y^�dXU�^e]UbYS�cdQbd�Q^T�U^T�dY]Uc�WYfU^
Y^�dXU�R_h�@b_SUccY^W�9^dUbfQ\�
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'�#!"

'�$�$ @QWUc�7@C�CQdc�7<> �CQdc

6YWebU�'�!&*�@b_SUccY^W�?`dY_^c�7@C�CQdc

1\\�_RcUbfUT�cQdU\\YdUc�_V�Q�`b_ZUSd�QbU�U^QR\UT�Y^�dXYc�TYQ\_W��dXU�_dXUb
QbU�WbQiUT�_ed��I_e�]Qi�UhS\eTU�e^XUQ\dXi�7@C�_b�7<?>1CC�cQdU\�
\YdUc�Vb_]�`b_SUccY^W��3X__cU�dXU�`QWU�V_b�dXU�cQdU\\YdU�cicdU]�Q^T
]Qb[�dXU�@B>�^e]RUb�_V�dXU�cQdU\\YdU�i_e�gQ^d�d_�TYcQR\U��7@C�cQdU\�
\YdUc�QbU�^e]RUbUT�gYdX�Q^�Y^YdYQ\�7��7<?>1CC�cQdU\\YdUc�ecU�Q^�Y^YdYQ\
B�V_b�YTU^dYVYSQdY_^�
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'�#!#

6YWebU�'�!'*�CQdU\\YdUc�4YcQR\UT

DXU�QR_fU�cUddY^Wc�Y^cdbeSd�dXU�`b_WbQ]�d_�UhS\eTU�7@C�cQdU\\YdUc�!
Q^T�'�Vb_]�TQdQ�`b_SUccY^W�

DXU�Redd_^c�Disable All�Q^T�Disable None�Q\\_g�dXU�VQcd�cU\US�
dY_^�Q^T�TUcU\USdY_^�_V�Q\\�cQdU\\YdUc�Qd�_^SU�
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'�#!$

'�$�% @QWU�Db_`_

6YWebU�'�!(*�@b_SUccY^W�?`dY_^c�°�Db_`_

Db_`_c`XUbYS�]_TU\c�TUcSbYRU�dXU�Qd]_c`XUbYS�S_^TYdY_^c�Y^�dXU�db_�
`_c`XUbU�ecY^W�dXU�`QbQ]UdUbc�dU]`UbQdebU��`bUccebU�Q^T�Xe]YTYdi�d_
Y]`b_fU�dXU�`b_SUccY^W�bUce\d��I_e�]Qi�SX__cU�dXU�RUcd�VYddY^W�db_`_�
c`XUbYS�]_TU\�d_�RU�Y^db_TeSUT�Y^d_�dXU�`b_SUcc_bµc�Q\W_bYdX]��2i�TU�
VQe\d��dXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�ecU�dXU�]_TU\�Modified
Hopfield (Fixed Values)�

3ebbU^d\i��dXU�V_\\_gY^W�db_`_c`XUbYS�]_TU\c�QbU�QfQY\QR\U*

ã =_TYVYUT�8_`VYU\T��6YhUT�FQ\eUc�
ã =_TYVYUT�8_`VYU\T
ã 3\QccYSQ\�8_`VYU\T
ã IY_^_e\Yc
ã <Q^iY
ã 4QfYc
ã CQQcdQ]_Y^U^
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EcUbµc�=Q^eQ\

'�#!%

I_e�]Qi�U^dUb�Y^TYfYTeQ\�fQ\eUc�V_b�dXU�^UUTUT�]UdU_b_\_WYSQ\�`Q�
bQ]UdUbc�ecY^W�dXU�`QWU�=UdU_�_V�dXU�^_dUR__[�@_Y^d�@b_`UbdYUc��DXU
@b_SUccY^W�?`dY_^c�`QWU�Db_`_��X_gUfUb��Q\\_gc�i_e�d_�U^dUb�_b�QS�
SU`d�dXU�TUVQe\d�]UdU_b_\_WYSQ\�fQ\eUc��DXUcU�gY\\�RU�QccYW^UT�Ri�TU�
VQe\d�d_�Q^i�`_Y^d�_V�dXU�SebbU^d�`b_ZUSd��e^\Ucc�i_e�SXQ^WU�dXU�`Q�
bQ]UdUb�fQ\eUc�Y^TYfYTeQ\\i�

2i�TUVQe\d��dXU�V_\\_gY^W�4UVQe\d�FQ\eUc�QbU�WYfU^*
DU]`UbQdebU*� Temp*� ")#� �;
@bUccebU*� Press�*� ! !#� �X@Q
8e]YTYdi*� Humid*�� % ��

CY^SU�db_`_c`XUbYS�]_TU\c�Y^S\eTU�XUYWXd�Y^V_b]QdY_^��Y^V_b]QdY_^
XQc�d_�RU�`b_fYTUT�Qd�gXYSX�XUYWXd�dXU�]UdU_b_\_WYSQ\�TQdQ�XQfU�RUU^
S_\\USdUT��1SSU`d�_b�SXQ^WU�dXU�TUVQe\d�XUYWXd�fQ\eUc�_V�dXU�R_h�4U�
VQe\d�8UYWXd�V_b�UQSX�_V�dXU�dXbUU�]UdU_b_\_WYSQ\�`QbQ]UdUbc��DXU
fQ\eUc�WYfU^�XUbU�gY\\�Q\c_�Ri�TUVQe\d�RU�QccYW^UT�d_�Q^i�`_Y^d�_V�dXU
SebbU^d�`b_ZUSd��e^\Ucc�i_e�SXQ^WU�dXU�fQ\eU�c��Y^TYfYTeQ\\i�

DXU�XUYWXdc�QbU�WYfU^�Y^�dXU�SebbU^d�\U^WdX�e^Yd�QR_fU�cUQ�\UfU\�
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'�$�& @QWU�BUce\d�6Y\dUb

6YWebU�'�!)*�@b_SUccY^W�?`dY_^c�BUce\d�6Y\dUb

DXU�`QWU�Result Filter�_VVUbc�cUddY^Wc�d_�VY\dUb�dXU�bUce\dc�_V�dXU
RQcU\Y^U�`b_SUccY^W��?^\i�dXU�VY\dUbUT�bUce\dc�QbU�QTTUT�d_�dXU�`b_ZUSd�
2i�TUVQe\d��dXU�cdQdYS�RQcU\Y^U�`b_SUcc_b�SQ\Se\QdUc�e`�d_�U\UfU^�TYVVUb�
U^d�bUce\dc�TU`U^TY^W�_^�dXU�`b_SUccY^W�]_TU�Q^T�dXU�QfQY\QR\U�TQdQ
Q^T�Qed_]QdYSQ\\i�cU\USdc�dXU�_^U�gYdX�dXU�RUcd�cdQdYcdYSc��DXU�[Y^U]QdYS
`b_SUcc_b�_^\i�SQ\Se\QdUc�Q�[Y^U]QdYS�c_\edY_^��6_b�]_cd�_V�i_eb�g_b[�
dXU�<!�VYhUT�c_\edY_^c�cX_e\T�RU�]Qb[UT�Y^�dXU�VY\dUb�cU\USdY_^��Qc�dXUcU
QbU�eceQ\\i�dXU�RUcd�c_\edY_^c�

Float Solutions, Fixed Solutions�Q^T Triple Differ-
ence/L1�QbU�TYVVUbU^d�]UdX_Tc�ecUT�d_�SQ\Se\QdU�dXU�RQcU\Y^U�fUSd_bc�
6_b�dXU�6\_Qd�Q^T�6YhUT�c_\edY_^c�i_e�SQ^�Q\c_�cU\USd�RUdgUU^�TYVVUbU^d
VbUaeU^SYUc��<!��<"��<g��<^�Q^T�<S��
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'�#!'

I_e�]Qi�Q\c_�Y^S\eTU�_b�UhS\eTU�Y]`_bdUT�fUSd_bc�Y^d_�Vb_]�dXU�`b_Z�
USd��Imported Vectors��

D_�cU\USd�Q\\�bUce\dc�S\YS[�dXU�Redd_^�All��dXU�Redd_^�None�TUcU\USdc�Q\\
bUce\d�_`dY_^c��2i�TUVQe\d��Q\\�bUce\dc�QbU�cU\USdUT�

7U_7U^Yec�_VVUbc�dg_�_`dY_^c�d_�SX__cU�RUcd�c_\edY_^c��9V�i_e�SX__cU
dXU�_`dY_^�Use BEST result,�dXU�RUcd�bUce\d�_V�UQSX�`b_SUccUT�cUc�
cY_^�S_]RY^QdY_^�Yc�ecUT��9V�i_e�SX__cU Use OVERALL BEST re-
sult,�_^\i�_^U�bUce\d�gY\\�`Qcc�dXU�VY\dUb��Y^TU`U^TU^d\i�_V�dXU�^e]�
RUb�_V�cUccY_^�S_]RY^QdY_^c�`b_SUccUT�

2i�TUVQe\d��7U_7U^Yec�cd_bUc�Q\\�bUce\dc�Y^�dXU�`b_ZUSd�TQdQRQcU�

'�$�' @QWU�<Y^U�?`dY_^c

6YWebU�'�" *�@b_SUccY^W�?`dY_^c�<Y^U�?`dY_^c
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DXU�`QbQ]UdUbc�_V�dXYc�`QWU�QbU�bU\QdUT�d_�dXU�TYc`\Qi�_V�RQcU\Y^Uc�Q^T
cdQdYS�`_Y^dc��I_e�]Qi�cUd�\Y]Ydc�V_b�7U_7U^Yec�d_�TYc`\Qi�RQcU\Y^Uc
S_^SUb^Y^W�dXU�dY]U�c`Q^�_V�_RcUbfQdY_^�_b�dXU�^e]RUb�_V�cQdU\\YdUc
TebY^W�dXU�_RcUbfQdY_^�dY]U���1�VebdXUb�\Y]Yd�S_^db_\c�dXU�YTU^dYVYSQ�
dY_^�_V�`_Y^dc�

Minimum time span necessary to display Baselines:
D_�cUd�Q�\Y]Yd�V_b�dXU�bUaeUcdUT�]Y^Y]e]�dY]U�c`Q^�_V�cY]e\dQ^U_ec
_RcUbfQdY_^�TQdQ��SX__cU�dXYc�_`dY_^�Q^T�U^dUb�Q�fQ\eU�Y^�cUS_^Tc��9V
dXU�_RcUbfQdY_^�dY]U�Y^dUbfQ\�Yc�c]Q\\Ub�dXQ^�dXU�WYfU^�fQ\eU��7U_7U^�
Yec�gY\\�^_d�bUS_W^YjU�dXU�TQdQ�Qc�RQcU\Y^U��4UVQe\d�Yc�!( �cUS_^Tc�

9^dUb^Q\\i��Q�RQcU\Y^U�Yc�ReY\d��YV�Yd�XQc�_^U�S_]]_^�U`_SX�RU�
dgUU^�dXU�_RcUbfQdY_^c�

Minimum number of common satellites necessary to dis-
play Baselines:
D_�cUd�Q�\Y]Yd�V_b�dXU�]Y^Y]e]�^e]RUb�_V�cQdU\\YdUc�_RcUbfUT�cY]e\dQ�
^U_ec\i�TebY^W�dXU�_RcUbfQdY_^�dY]U��SX__cU�dXYc�_`dY_^�Q^T�U^dUb�Q
fQ\eU��4UVQe\d�Yc�$�cQdU\\YdUc�

Maximum allowed distance between points with the same
name: Distance:
DXYc�_`dY_^�XU\`c�d_�Qf_YT�]YcY^dUb`bUdQdY_^�_V�`_Y^d�^e]RUbc���I_e
]Qi�cUd�Q�\Y]Yd�d_�dXU�]QhY]e]�TYcdQ^SU�Q\\_gUT�V_b�7U_7U^Yec�d_�Y^�
dUb`bUd�`_Y^dc�gYdX�UaeQ\�^Q]Uc��5�W���YV�i_e�XQfU��Ri�]YcdQ[U��Y^cUbdUT
Q^�_RcUbfQdY_^�VY\U�_V�Q�TYVVUbU^d�cebfUi�Y^d_�dXU�SebbU^d�`b_ZUSd�Q^T
R_dX�cebfUic�cdQbdUT�gYdX�`_Y^d�^e]RUb�   !��7U_7U^Yec�gY\\�RU�QR\U
d_�TUdUSd�dXU�TYVVUbU^SU��9V�i_e�XQfU�U^dUbUT�Q�]QhY]e]�Q\\_gUT�TYc�
dQ^SU�c]Q\\Ub�dXQ^�dXU�TYcdQ^SU�RUdgUU^�dXU�dg_�`_Y^dc�²   !³��Q�]Uc�
cQWU�\Y[U�dXYc�cX_gc�e`*

☞
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'�#!)

6YWebU�'�"!*�GQb^Y^W�=UccQWU

D_�ce``bUcc�dXYc�]UccQWU��SX__cU�dXU�]U^e�_`dY_^�Options/
Customize…/Messages �Q^T�S\UQb�dXU�_`dY_^ Display Messages
- Points with coordinates apart ��9V�Q�]UccQWU�_V�dXYc�di`U�XQc
Q\bUQTi�cX_g^�e`��i_e�Q\c_�]Qi�S\UQb�dXU�_`dY_^�Keep displaying
this message… �

4UVQe\d�Yc�!   �]�_b�#"( �Vd�

7U_7U^Yec�_^\i�bUc`USdc�fYcYR\U�RQcU\Y^Uc�_b�`_Y^dc�V_b�`b_S�
UccY^W�_b�^Udg_b[�QTZecd]U^d�

1^i�TUdUSdUT�cec`USd�`_Y^d�,`_Y^d^Q]U.�Yc�bU^Q]UT�d_�,`_Y^d�
^Q]U~h.�gXYSX�XU\`c�i_e�d_�VY^T�Ubb_^U_ec�`_Y^dc�

Maximum number of characters used to display point
numbers:
D_�cUd�Q�\Y]Yd�V_b�dXU�]QhY]e]�^e]RUb�_V�SXQbQSdUbc�ecUT�d_�TYc`\Qi
dXU�`_Y^d�^Q]Uc�Y^�dXU�`\_d��9V�dXU�^Q]U�Yc�\_^WUb�dXQ^�dXU�\Y]Yd��7U_�
7U^Yec�TYc`\Qic�dXU�\UQTY^W�SXQbQSdUbc�_V�dXU�`_Y^d�^Q]U��4UVQe\d�Yc�!&
SXQbQSdUbc�

%
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'�$�( @QWU�4Yc`\Qi

DXYc�`QWU�Q\\_gc�i_e�d_�Y^TYfYTeQ\\i�Secd_]YjU�dXU�`b_ZUSd�`\_d��GYdXY^
7U_7U^Yec��i_e�SQ^�VbUU\i�TUcYW^�dXU�`b_ZUSd�`\_d��7U^UbQ\\i��dXU�V_\�
\_gY^W�_`dY_^c�QbU�QfQY\QR\U*
• ?bWQ^YjY^W�`\_d�_RZUSdc��\QiUbc��Y^�dXU�`b_ZUSd�`\Q^�
• DXU�WbYT�Yc�Q�\QiUb��gX_cU�WbYT�gYTdX�i_e�SQ^�TUVY^U�XUbU�
• DXU�bUTUVY^YdY_^�_V�dXU�TYc`\Qi�_bYU^dQdY_^�

?bWQ^YjQdY_^�_V�@\_d�?RZUSdc
5QSX�di`U�_V�`\_d�_RZUSd�Yc�_bWQ^YjUT�Y^�Q�\QiUb��<QiUbc�UhYcd��V_b�UhQ]�
`\U��V_b�TYVVUbU^d�di`Uc�_V�`_Y^dc��RQcU\Y^Uc��Q^T�c_�_^��1``U^TYh�1�#�TU�
cSbYRUc�X_g�d_�cUd�S_\_bc�Q^T�V_^dc�_b�X_g�d_�TUVY^U�\Y^U�cdi\Uc�V_b�UQSX
\QiUb��I_e�]Qi�TUVY^U�TYVVUbU^d�\QiUb�cdi\U�cUdc�V_b�TYVVUbU^d�`b_ZUSdc�

1bbQ^WU�\QiUbc�d_�fYceQ\YjU�i_eb�^Udg_b[�Y^�UfUbi�gQi��4UVY^U�4Yc`\Qi
7b_e`c�Q^T�cUd�Q\\�\QiUbc�i_e�gQ^d�d_�RU�TYc`\QiUT�gXU^�dXYc�4Yc`\Qi
7b_e`�Yc�QSdYfQdUT��@QWU�4Yc`\Qi�Q\\_gc�i_e�d_�TUVY^U��SXQ^WU�Q^T�TU�
\UdU�4Yc`\Qi�7b_e`c�
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6YWebU�'�""*�@b_SUccY^W�?`dY_^c�4Yc`\Qi

DXU�\Ycd�R_h�4Yc`\Qi�7b_e`c�\Ycdc�dXU�SebbU^d�\QiUb�Wb_e`c��CUfUbQ\�Red�
d_^c�bYWXd�_V�dXU�\Ycd�R_h�Q\\_g�dXU�TUVY^YdY_^��TU\UdY_^�Q^T�QSdYfQdY_^
_V�Q�\QiUb�Wb_e`�

2i�TUVQe\d��7U_7U^Yec�XQc�dg_�\QiUb�Wb_e`c�Y]`\U]U^dUT*�DXU�\QiUb
Wb_e`�@b_SUccY^W�Q^T�dXU�\QiUb�Wb_e`�1TZecd]U^d��4Yc`\Qi�Wb_e`
@b_SUccY^W�Yc�dXU�TUVQe\d�\QiUb�Wb_e`�Vb_]�cdQbd�e`�e`�d_�dXU�cdQbd�_V�Q^
QTZecd]U^d�`b_SUcc��DXU^�7U_7U^Yec�Qed_]QdYSQ\\i�cgYdSXUc�d_�dXU
TYc`\Qi�Wb_e`�1TZecd]U^d�

D_�SXQ^WU�dXU�cUddY^Wc�_V�Q�\QiUb�Wb_e`�QSdYfQdU�Ydc�^Q]U�Q^T�S\YS[�Red�
d_^�Define>>�
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6YWebU�'�"#*��7b_e`�4UVY^YdY_^�4YQ\_W���CUddY^Wc�V_b�dXU�7b_e`�@b_SUccY^W

DXU�7b_e`�4UVY^YdY_^�4YQ\_W�TYc`\Qic�Qd�Ydc�d_`�dXU�SebbU^d�TYc`\Qi
7b_e`�^Q]U��I_e�]Qi�UTYd�dXU�^Q]U��Dg_�S_]`\UdU�\Ycdc�_V�Q\\�QfQY\�
QR\U�\QiUbc�V_\\_g��1\\�\QiUbc�WYfU^�Y^�dXU�R_h�CicdU]�<QiUbc�RU\_^W�d_
dXU�RQcYS�7U_7U^Yec�UaeY`]U^d��8_gUfUb��i_e�]Qi�UhdU^T�7U_7U^Yec
Q^T�]_TYVi�Yd�Y^�fQbY_ec�]Q^^Ubc��bUVUb�d_�1``U^TYh�1�%���9V�i_e�XQfU
T_^U�c_��QTTYdY_^Q\�\QiUbc�]Qi�RU�QfQY\QR\U�Y^�dXU�R_h�1``\YSQdY_^�<Qi�
Ubc��I_e�]Qi�TU\UdU�Y^TYfYTeQ\�\QiUbc�_V�dXU�R_h�1``\YSQdY_^�<QiUb�ec�
Y^W�dXU�Redd_^�Delete�RU^UQdX�dXU�R_h��CicdU]�\QiUbc�]Qi�^_d�RU�TU�
\UdUT�

DXU�SXUS[UT�SXUS[R_hUc�cX_g�SebbU^d\i�cU\USdUT�\QiUbc��9V�i_e�gQ^d�d_
SXQ^WU�dXU�cU\USdY_^��S\UQb�dXU�SXUS[R_hUc�_V�\QiUbc�i_e�T_�^_d�gQ^d
Q^i�]_bU�_b�SXUS[�dXU�R_hUc�V_b�\QiUbc�d_�RU�TYc`\QiUT�Y^�VedebU��DXU
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Redd_^c�All�Q^T�None�RU^UQdX�Q�R_h�Q\\_g�i_e�d_�cU\USd�_b�TUcU\USd�Q\\
\QiUbc�_V�dXU�bUc`USdYfU�\Ycd�R_h�

3\YS[�OK�d_�QSSU`d�dXU�SXQ^WUc�_b�Apply�d_�QSSU`d�dXU�SXQ^WUc�Q^T�d_
Q``\i�dXU�SebbU^d�4Yc`\Qi�7b_e`�Y^�dXU�SebbU^d�`b_ZUSd��3\_cU�dXU�TYQ�
\_W�gYdX�Close�

8UbU�Yc�Q�\Ycd�_V�Q\\�QfQY\QR\U�_RZUSdc�Y^�dXU�R_h�CicdU]�<QiUb*
ã 8YTTU^
ã CdQdYS�@_Y^dc
ã Cd_`�7_�@_Y^dc
ã FC62�@_Y^dc
ã 2QcU\Y^Uc
ã CdQdYcdYSQ\�DUcdc
ã DbQZUSd_bYUc
ã FUSd_bc
ã D_dQ\�CdQdY_^
ã @b_SUcc_b�5\\Y`cUc
ã 1TZecd]U^d�5\\Y`cUc
ã DbQ^cV_b]QdY_^�5bb_bc
ã BUVUbU^SU�5\\Y`cU��@b_SUccY^W�
ã BUVUbU^SU�5\\Y`cU��1TZecd]U^d�
ã BUVUbU^SU�2Qb
ã BUVUbU^SU�7bYT
ã DY]U�=Qb[Ubc

D_�QTT�Q�^Ug�\QiUb�Wb_e`�d_�dXU�cU\USdY_^�S\YS[�dXU�Redd_^�Add�_V�dXU
`QWU�4Yc`\Qi�_V�dXU�^_dUR__[�@b_SUccY^W�?`dY_^c��7U_7U^Yec�Qed_�
]QdYSQ\\i�QTTc�Q�^Ug�YdU]�d_�dXU�cU\USdY_^�_V�4Yc`\Qi�7b_e`c�e^TUb�dXU
^Q]U�>Ug�7b_e`����gXUbU���cdQ^Tc�V_b�Q�^e]RUb��!��DXU^��QSdYfQdU
dXU�Wb_e`�>Ug�7b_e`���Q^T�S\YS[�dXU�Redd_^�Define>> d_�UTYd�dXU
^Q]U�Q^T�d_�]Q[U�i_eb�cU\USdY_^�_V�\QiUbc��cUU�6YWebU�%�!&�Q^T�dXU
`QbQWbQ`Xc�QR_fU��
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D_�TU\UdU�Q�4Yc`\Qi�7b_e`�Vb_]�dXU�\Ycd�QSdYfQdU�Ydc�^Q]U�Q^T�S\YS[�dXU
Redd_^�Delete��DXU�4Yc`\Qi�7b_e`�gY\\�RU�Y]]UTYQdU\i�TU\UdUT�Vb_]
dXU�cU\USdY_^�

D_�Q``\i�dXU�SebbU^d\i�cU\USdUT�4Yc`\Qi�7b_e`�S\YS[�dXU�Redd_^�Acti-
vate�

I_e�]Qi�QSSU`d�i_eb�UTYdc�Q^T�S\_cU�dXU�TYQ\_W��QSSU`d�gYdX_ed�S\_cY^W
dXU�TYQ\_W�_b�SQ^SU\�i_eb�UTYdc�

7bYT�Q^T�7bYT�GYTdX
@\UQcU�^_dU�dXU�\QiUb�BUVUbU^SU�7bYT��@QWU�4Yc`\Qi�_V�dXU�@b_SUccY^W
?`dY_^c�^_dUR__[�QTTYdY_^Q\\i�Q\\_gc�i_e�d_�TUVY^U�Q�gYTdX�V_b�dXU
WbYT�_fUb�i_eb�`\_d��I_e�]Qi�UTYd�dXU�cdbY^W�VYU\T�7bYT�GYTdX�Y^�dXU
R_h�?dXUb�@QbQ]UdUbc��DXU�TUVQe\d�fQ\eU�Yc�!  ]�

4Yc`\Qi�?bYU^dQdY_^
I_e�]Qi�Y^fUbd�dXU�_bYU^dQdY_^�_V�i_eb�`b_ZUSd�`\_d�fUbi�UQcY\i��DXU
VYWebUc�RU\_g�S\UQb\i�cX_g�dXU�UVVUSdc�V_b�dXU�TU]_�TQdQcUd�7UdcdQbd��YV
i_e�SXUS[�dXU�SXUS[R_hUc�Invert Northing�_b�Q^T�Invert
Easting�_V�dXU�R_h�4Yc`\Qi�?bYU^dQdY_^�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
EcUbµc�=Q^eQ\

'�#"%

�����
6YWebU�'�"$*�@b_ZUSd�@\_d*�?bYWY^Q\��\UVd���9^fUbdUT�5QcdY^W��bYWXd�

������
6YWebU�'�"%*�@b_ZUSd�@\_d*�9^fUbdUT�>_bdXY^W��\���2_dX�fQ\eUc�Y^fUbdUT��b�
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'�$�) @QWU�CUddY^Wc

6YWebU�'�"&*�@b_SUccY^W�?`dY_^c�CUddY^Wc

Dg_�`QbQ]UdUbc�_V�dXYc�`QWU�QbU�bU\QdUT�d_�dXU�`b_ZUSd�TYc`\Qi��cYh�`Q�
bQ]UdUbc�S_^SUb^�dXU�RUXQfY_b�QVdUb�\Y^U�`b_SUccY^W��DXU�dXYbT�R\_S[
bUVUbc�d_�dXU�bUce\d�bU`_bdc�

4Yc`\Qi* Display disabled objects
?RZUSdc��ceSX�Qc�\Y^Uc��U\\Y`cUc�_b�`_Y^dc�cX_g�e`�Y^�dg_�cdQdUc��U^QR\UT
_b�TYcQR\UT��DXYc�`QbQ]UdUb�Q\\_gc�i_e�d_�TUdUb]Y^U�gXUdXUb�_b�^_d
TYcQR\UT�_RZUSdc�cXQ\\�RU�TYc`\QiUT�Qd�Q\\��9V�dXU�SXUS[R_h�Yc�]Qb[UT�
TYcQR\UT�_RZUSdc�gY\\�RU�TYc`\QiUT��D_�TUdUb]Y^U�dXU�S_\_b�V_b�TYcQR\UT
_RZUSdc��YV�TYc`\QiUT��SX__cU�dXU�]U^e�_`dY_^�Options/Styles/
Color��4UVQe\d�Yc�]Qb[UT�

8YTY^W�TYcQR\UT�_RZUSdc�SQecUc�Q\c_�dXU�^QfYWQd_b�d_�SXQ^WU
Q``UQbQ^SU���Q\\�TYcQR\UT�_RZUSdc�gY\\�RU�bU]_fUT��8YTTU^
RQcU\Y^Uc�gY\\�^_d�RU�`b_SUccUT�_b�QTZecdUT�

%
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'�#"'

8YTY^W�TYcQR\UT�_RZUSdc�]Q[Uc�Yd�fUbi�S_^fU^YU^d�d_�cU\USd�Q
Wb_e`�_V�_RZUSdc�Q^T��U�W���TbQW�dXU]�d_�Q�TYVVUbU^d�`b_ZUSd�

Bind lines and ellipses (Common en/disabling)
9V�dXYc�SXUS[R_h�Yc�]Qb[UT��U^QR\Y^W�_b�TYcQR\Y^W�Q�\Y^U�SQecUc�Ydc�Ubb_b
U\\Y`cU�Q\c_�d_�cX_g�e`�_b�d_�TYcQ``UQb��8YTTU^�U\\Y`cUc�QbU�^_d�ecUT
V_b�SQ\Se\QdY_^�_V�dXU�\QbWUcd�`b_SUccY^W�Ubb_b�_V�dXU�`b_ZUSd�Q^T�
dXUbUV_bU��TYbUSd\i�SQecU�SXQ^WUc�d_�dXU�bUVUbU^SU�U\\Y`cU��4UVQe\d�Yc*
]Qb[UT�

@b_SUccY^W*
Acoustic signal after processing
8UbU�i_e�]Qi�TUVY^U��gXUdXUb�7U_7U^Yec�cXQ\\�cU^T�Q^�QS_ecdYS�cYW^Q\
Qc�c__^�Qc�dXU�`b_SUccY^W�XQc�VY^YcXUT��4UVQe\d�Yc�]Qb[UT�

Auto-Save after processing of project
8UbU�i_e�]Qi�TUVY^U��gXUdXUb�7U_7U^Yec�cXQ\\�cQfU�dXU�`b_ZUSd�Qed_�
]QdYSQ\\i�Qc�c__^�Qc�Q�`b_SUccY^W�_V�Q�`b_ZUSd�XQc�VY^YcXUT��4UVQe\d�Yc*
S\UQbUT�

Auto-Save after processing of each baseline
9V�i_e�SXUS[�dXYc�_`dY_^��7U_7U^Yec�gY\\�cQfU�dXU�`b_ZUSd�QVdUb�dXU
`b_SUccY^W�_V�UQSX�cY^W\U�RQcU\Y^U��DXYc�_`dY_^�]Qi�XU\`�i_e�d_�TUdUSd
Q�S_bbe`dUT�_RcUbfQdY_^�VY\U��4UVQe\d�Yc*�S\UQbUT�

Explicit File Transfer
4UVQe\d�Yc*�S\UQbUT�

Check existance of OBS files before processing
2i�TUVQe\d�dXYc�_`dY_^�Yc�]Qb[UT��7U_7U^Yec�SXUS[c�V_b�dXU�UhYcdQ^SU�_V
_RcUbfQdY_^�VY\Uc�Qd�dXU�\_SQdY_^�c`USYVYUT�Q^T�cd_`c�`b_SUccY^W�_V�dXU

☞
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'�#"(

RQcU\Y^U�_b�cUccY_^��YV�dXU�_RcUbfQdY_^�VY\U�Yc�]YccY^W��7U_7U^Yec�T_Uc
^_d�VY^T�_RcUbfQdY_^�VY\Uc��YV�i_e�XQfU�TU\UdUT�_b�]_fUT�dXU]��_b�YV�i_e
XQfU�]_fUT�dXU�*.GGS�`b_ZUSd�VY\U�d_�Q^_dXUb�S_]`edUb��4_�^_d�S\UQb
dXYc�_`dY_^�

Redisplay after processing of xx lines
8UbU�i_e�]Qi�TUVY^U��gXU^�7U_7U^Yec�bUTbQgc�dXU�`b_ZUSd�TebY^W
`b_SUccY^W��9V�i_e�gQ^d�d_�\Y]Yd�dXU�bUTbQgY^W�d_�_^SU�QVdUb�dXU�`b_S�
UccY^W�_V�Q\\�RQcU\Y^Uc��U^dUb�Q�^e]RUb�\QbWUb�dXQ^�dXU�^e]RUb�_V�RQcU�
\Y^Uc�Y^�dXU�`b_ZUSd���D_�fYUg�dXU�^e]RUb�_V�RQcU\Y^Uc��SX__cU�dXU
]U^e�_`dY_^ File/Project Info��dXU^�_`U^�@QWU�?RZUSdc�_V�dXU
@b_ZUSd�9^V_�gY^T_g���D_�SXUS[�dXU�bUce\dc��Yd�]YWXd�RU�`bUVUbQR\U�d_
XQfU�dXU�`b_ZUSd�bUTbQg^�QVdUb�dXU�`b_SUccY^W�_V�UQSX�RQcU\Y^U��4UVQe\d
Yc*�!��-�TbQg�QVdUb�`b_SUccY^W�_V�!�RQcU\Y^U��

BU`_bdc:
Reports: Store Reports in Project File/Discard Re-
ports
8UbU�i_e�]Qi�TUVY^U��gXUdXUb�i_e�gQ^d�bU`_bdc�d_�RU�cd_bUT�Y^�dXU
`b_ZUSd�VY\U�_b�gXUdXUb�dXUi�cX_e\T�RU�TYcSQbTUT��DXU�bQTY_�Redd_^c�Q\�
\_g�d_�d_WW\U�RUdgUU^�dXU�dg_�_`dY_^c�
4UVQe\d�Yc*�Store Reports in Project File�

9V�i_e�TYcSQbT�dXU�bU`_bd��i_e�gY\\�^_d�WUd�Q�bU`_bd�QR_ed�Q
RQcU\Y^U�QVdUb�`b_SUccY^W�%
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'�#")

'�$�!  @QWU�1TfQ^SUT

6YWebU�'�"'*�@b_SUccY^W�?`dY_^c�1TfQ^SUT

DXU�`QbQ]UdUbc�_V�dXYc�`QWU�cX_e\T�RU�SXQ^WUT�_^\i�Ri�dXU�Uh`UbY�
U^SUT�ecUb��RUSQecU�SXQ^WY^W�cUddY^Wc�_V�dXYc�`QWU�]Qi�SQecU�e^`bU�
TYSdQR\U�bUce\dc��1�gQb^Y^W�]UccQWU�cX_gc�e`��gXU^�i_e�dbi�d_�_`U^
dXYc�`QWU�
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'�## 

6YWebU�'�"(*�GQb^Y^W

I_e�]Qi�ce``bUcc�dXU�TYc`\Qi�_V�dXU�gQb^Y^W�Y^�dg_�gQic*

!�� 4UcU\USd�dXU�_`dY_^�Keep displaying this message again�
"�� 3X__cU�dXU�]U^e�_`dY_^�Options/Customize…/Messages �Q^T

TUcU\USd�dXU�_`dY_^�4Yc`\Qi�=UccQWUc���Advanced Users Only �

1VdUb�i_e�XQfU�S\YS[UT�dXU�Redd_^�OK��dXU�`QWU�1TfQ^SU�cX_gc�e`�Q^T
TYc`\Qic�Q�^e]RUb�_V�`QbQ]UdUbc��1�Redd_^�Back to Defaults�Q\�
\_gc�i_e�d_�bUcUd�Q\\�`QbQ]UdUbc�d_�dXUYb�TUVQe\d�fQ\eUc�

Maximum Ionospheric Noise
DXYc�`QbQ]UdUb�Yc�TUVY^UT�Y^�]Y\\Y]UdUbc�Q^T�WYfUc�dXU�]QhY]e]�Q\�
\_gUT�Ubb_b�Y^�TYVVUbU^dYQ\�Y_^_c`XUbU��DXYc�bU\QdYfU�fQ\eU�Yc�ecUT�d_
U^QR\U�TYcQR\U�cX_bd�cdQdYS�Q]RYWeYdi�bUc_\edY_^�RQcUT�_^�TeQ\�
VbUaeU^Si�SQbbYUb�`XQcU�TQdQ��DXU�Y_^_c`XUbYS�bQ^WU�fQ\eU�Yc�TUbYfUT
Vb_]�TeQ\�VbUaeU^Si�TQdQ�V_b�UQSX�cQdU\\YdU�S_]RY^QdY_^��DXU�fQ\eU�Yc
Q\c_�ecUT�Y^�[Y^U]QdYS�`_cYdY_^Y^W�gYdX�TeQ\�VbUaeU^Si�bUSUYfUbc�V_b
YTU^dYVYSQdY_^�_V�SiS\U�c\Y`c��4UVQe\d�fQ\eU�Yc*�( �]]

Maximum Position Sigma
DXYc�WYfUc�dXU�]QhY]e]�S__bTY^QdU�Ubb_b��cYW]Q��Y^�]Y\\Y]UdUbc�Q\�
\_gUT�Y^�RQcU\Y^U�`b_SUccY^W��9V�dXYc�dXbUcX_\T�Yc�UhSUUTUT�dXU�`b_�
WbQ]�TYc`\Qic�dXU�RQcU\Y^U�Y^�bUT�QVdUb�`b_SUccY^W��4UVQe\d*�" �]]�

Triple Diff. Max. Outlier
DXYc�WYfUc�dXU�]QhY]e]�Ubb_b�Y^�SiS\Uc�Q\\_gUT��RUV_bU�Q�SiS\U�c\Y`�Yc
YTU^dYVYUT�Y^�dbY`\U�TYVVUbU^SU��DXUbUV_bU��7U_7U^Yec�TUdUSdc�Q�SiS\U
c\Y`��YV�dXU�Ubb_b�Yc�\QbWUb�dXQ^�dXU�fQ\eU�WYfU^�XUbU�
4UVQe\d�fQ\eU�Yc*� �"%�SiS
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'�##!

Tropospheric scaling:
Db_`_c`XUbYS�cSQ\Y^W�Q\\_gc�dXU�S_]`edQdY_^�_V�Q�cSQ\U�VQSd_b�V_b�dXU
db_`_c`XUbYS�]_TU\��?^�RQcU\Y^Uc�gYdX�\QbWU�XUYWXd�TYVVUbU^SUc�dXU
db_`_c`XUbYS�]_TU\�]YWXd�^_d�bUV\USd�dXU�QSdeQ\�S_^TYdY_^c�Y^�dXU�db_�
`_c`XUbU�Q^T�Y^TeSU�Ubb_bc��DXUcU�Ubb_bc�^UQb\i�UhS\ecYfU\i�Y^V\eU^SU
dXU�XUYWXd�S_]`_^U^d�Y^�RQcU\Y^U�UcdY]QdY_^��9^�_bTUb�d_�U\Y]Y^QdU
dXU�]QZ_b�`Qbd�_V�dXU�db_`_c`XUbYS�bUcYTeQ\�Ubb_bc��dXU�c_VdgQbU�Q\\_gc
Q�TUVY^YdY_^�_V�Q�cSQ\U�VQSd_b�V_b�dXU�db_`_c`XUbYS�]_TU\�

DXU�`QbQ]UdUb�TUVY^Uc�dXQd�dXU�c_VdgQbU�cX_e\T�Uh`USd�Q^�Q�`bY_bY�bU�
cYTeQ\�Ubb_b�_V�dXU�db_`_c`XUbYS�]_TU\�_V�h����I_e�]Qi�SXQ^WU�dXU
^e]RUb�TU`U^TY^W�_^�dXU�Y^TYfYTeQ\�WeUcc�_^�dXU�db_`_c`XUbYS�bUcYT�
eQ\�Ubb_b��1�fQ\eU�_V� �Y^TYSQdUc�dXQd�^_�db_`_c`XUbYS�cSQ\Y^W�cX_e\T�RU
`UbV_b]UT��4UVQe\d�Yc*� 

Position Output
BUcUbfUT�V_b�VedebU�ecU

Maximum Ephemeris Error
9^�Q]RYWeYdi�bUc_\edY_^�Yd�Yc�^USUccQbi�d_�]_TU\�dXU�TYcdQ^SU�TU`U^�
TU^d�cicdU]QdYS�Ubb_bc�_^�dXU�bUcYTeQ\c��DXYc�`QbQ]UdUb�Q\\_gc�i_e�d_
TUVY^U�dXU�U`XU]UbYc�TU`U^TU^d�Y^V\eU^SUc��9d�TUVY^Uc�dXU�Rb_QTSQcd
U`XU]UbYc�cSQ\U�Ubb_b�Y^�``]��9^�SQcU�_V�`bUSYcU�_b�`bUTYSdUT�_bRYdc
7U_7U^Yec�Qed_]QdYSQ\\i�cUdc�dXYc�`QbQ]UdUb�d_�jUb_�

Maximum Code Error
DXU�]QhY]e]�S_TU�Ubb_b�cUddY^W�S_^db_\c�dXU�TQdQ�SXUS[�Y^�dXU�47@C
Q^T�47@C�c]__dX�`b_SUccY^W�]_TUc��DXU�fQ\eU�SX_cU^�TUVY^Uc�Q�\Y]Yd
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'�##"

V_b�dXU�B=C�_V�dXU�S_TU�]UQcebU]U^dc��9V�Q�S_]`edUT�U`_SX�UhSUUTc
dXYc�fQ\eU��dXU�TQdQ�Yc�Qcce]UT�RQT�aeQ\Ydi��DXYc�bUce\dc�Y^�dXU�U`_SX�d_
RU�bUZUSdUT��DXUcUc�U`_SXc�QbU�S_e^dUT�Q^T�_SSeb�Y^�dXU�\Y^U��3_TU
@_cYdY_^Y^W�RQT�aeQ\Ydi���DXU�TUVQe\d�fQ\eU�%�]�Yc�Q�W__T�S_]`b_]YcU
RUdgUU^�QSSU`dY^W�RQT�U`_SXc�Q^T�bUZUSdY^W�fQ\YT�U`_SXc��>UfUbdXU�
\Ucc��Y^�RQT�]e\dY`QdX�U^fYb_^]U^dc�Yd�Yc�`_ccYR\U�d_�bUTeSU�dXU�fQ\eU�
]Y^Y]YjY^W�U`_SXc�gYdX�RYWWUb�`_cYdY_^Y^W�Ubb_bc�Y^�47@C��_b�d_�Y^�
SbUQcU�Yd�d_�WUd�Q�]QhY]e]�_V�U`_SXc�S_]`edUT�

Edit Multiplier
DXYc�VQSd_b�TUVY^Uc�dXU�bUZUSdY_^�\Y]Yd�V_b�_RcUbfQdY_^Q\�TQdQ��GXU^
`b_SUccY^W�dbY`\U�TYVVUbU^SUc�Q\\�TQdQ�gYdX�Q�bUcYTeQ\�\QbWUb�dXQ^�dXYc
]e\dY`\YUb�dY]Uc�dXU�B=C�QbU�bUZUSdUT�Q^T�YTU^dYVYUT�Qc�`_ccYR\U�SiS\U
c\Y`c��4UVQe\d�fQ\eU�Yc*�#�%

Ionospheric Scaling
9^�Q]RYWeYdi�bUc_\edY_^�Yd�Yc�^USUccQbi�d_�]_TU\�dXU�TYcdQ^SU�
TU`U^TU^d�cicdU]QdYS�Ubb_bc�_^�dXU�bUcYTeQ\c��DXYc�`QbQ]UdUb�Q\\_gc
i_e�d_�TUVY^U�dXU�Y_^_c`XUbU�TU`U^TU^d�Y^V\eU^SUc��9d�TUcSbYRUc�dXU
Y_^_c`XUbYS�cSQ\U�Ubb_b�Y^�``]�V_b�Q�cQdU\\YdU�gYdX�Q^�U\UfQdY_^�Q^W\U�_V
) ° ��4UVQe\d�fQ\eU�Yc�di`YSQ\*� �!

Position Update Limit
9V�QVdUb�`b_SUccY^W�dXU�`_cYdY_^�_V�Q�`_Y^d�TYVVUbc�Vb_]�dXU�cY^W\U�`_Y^d
`_cYdY_^�V_b�]_bU�dXQ^�dXU�\Y]Yd�cUd�XUbU��dXU�bUc`USdYfU�`_Y^d�gY\\�^_d
RU�bUc`USdUT�Qc�`b_SUccUT��9dc�S__bTY^QdUc�gY\\�^_d�RU�e`TQdUT�Y^�dXU
TQdQRQcU��4UVQe\d�fQ\eU�Yc*�!]

Widelane Parameters
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'�###

DXU�[Y^U]QdYS�`b_SUcc_b�ecUc�Q�c`USYQ\�dUSX^YaeU�SQ\\UT�gYTU\Q^U�VY\�
dUbY^W�d_�WUd�fUbi�cX_bd�Q]RYWeYdi�VYhY^W�dY]Uc��DXYc�Q\W_bYdX]�SQ^�RU
S_^db_\\UT�V_b�UfUbi�Q``\YSQdY_^��9V�i_e�`b_SUcc�UhdbU]U\i�RQT�TQdQ
�]eSX�]e\dY`QdX��UdS���gYdX�e^cQdYcVQSd_bi�bUce\dc��i_e�]Qi�SQedY_ec\i
Y^SbUQcU�dXUcU�fQ\eUc�

DXU�`QbQ]UdUb�Lw�c`USYVYUc�dXU�]QhY]e]�Ubb_b�Y^�dXU�gYTU\Q^U�Q`�
`b_hY]QdY_^�Qd�) ��U\UfQdY_^�Y^�<g�SiS\Uc��CUddY^W�L1�TUVY^Uc�dXU
]QhY]e]�Ubb_b�Y^�dXU�<!�UcdY]QdU�Vb_]�<g�Qd�) ��Y^�<!�SiS\Uc��DXU
dXYbT�gYTU\Q^U�`QbQ]UdUb�fQ\eU�c`USYVYUc�dXU�]e\dY`QdX�S_bbU\QdY_^
dY]U�Y^�cUS_^Tc�Q^T�cX_e\T�^_d�RU�SXQ^WUT�

Probability Limits:
7U_7U^Yec�`UbV_b]c�cUfUbQ\�dUcdc�Y^�_bTUb�d_�Y^fUcdYWQdU�dXU�QRY\Ydi�d_
VYh�dXU�Q]RYWeYdYUc��1�6YcXUb�dUcd�SXUS[c�dXU�bQdY_c�_V�dXU�fQbYQ^SUc�gYdX
Q�TUVQe\d�`b_RQRY\Ydi�_V�))�))���VYbcd�`QbQ]UdUb���DXU�cUS_^T�`QbQ]U�
dUb�TUVY^Uc�dXU�`b_RQRY\Ydi�\Y]Yd��4UVQe\d*�))�))���V_b�dXU�SXY�caeQbU
dUcd�_^�dXU�bUWbUccY_^�Q^Q\icYc�_^�dXU�T_eR\U�TYVVUbU^SU�V\_Qd�bUcYTeQ\c�
GXU^�bUZUSdUT�dXU�bUcYTeQ\c�SQ^^_d�ceVVYSYU^d\i�RU�bU`bUcU^dUT�Ri�\Y^�
UQb�bUWbUccY_^�`QbQ]UdUbc��DXYc�cQdU\\YdU�gY\\�dXU^�RU�YW^_bUT�Ri�dXU
c_VdgQbU�

1�3XY�caeQbU�dUcd�SXUS[c�dXU�Q�`_cdUbY_bY�cdQ^TQbT�TUfYQdY_^c�Ri�TUVQe\d
gYdX�Q�`b_RQRY\Ydi�_V�)%���VYbcd�`QbQ]UdUb��

Minimum SNR
DXU�c_VdgQbU�Yc�cU^cYdYfU�d_�dXU�cYW^Q\�d_�^_YcU�bQdY_�_V�dXU�cQdU\\YdU�cYW�
^Q\c��DXU�`QbQ]UdUb�\Y^U�Minimum SNR�Yc�ecUT�d_�S_^db_\�dXU�]Y^Y�
]e]�cYW^Q\�d_�^_YcU�bQdY_��DXU�`QbQ]UdUb�\Y^U�WYfUc�dXU�dg_�]Y^Y]e]
C>B�fQ\eUc�V_b�<!�Q^T�<"�Y^�T2��CYW^Q\c�gYdX�\Ucc�`_gUb�gY\\�RU�YW�
^_bUT��@\UQcU�^_dU�dXQd�gXU^�TQdQ�Yc�bUQT�Vb_]�B9>5H��gXYSX�Q\\_gc
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'�##$

fQ\eUc�V_b�C>B�Vb_]� �)��dXYc�gY\\�bUce\d�Y^�fQ\eUc�_V� TR�V_b�dXU�B9>H
fQ\eU� ��B9>5H�fQ\eUc�!�ª�)�QbU�\Y^UQb\i�cSQ\UT�d_�fQ\eUc�_V�# T2�ª
% T2��4UVQe\d�fQ\eUc�QbU�# �T2�Y^�R_dX�VbUaeU^SYUc�
Reference Control
7U_7U^Yec�\__[c�gYdX�Q�c`USYVYS�Q\W_bYdX]�V_b�dXU�RUcd�bUVUbU^SU�cQdU\�
\YdU�V_b�dXU�T_eR\U�TYVVUbU^SU�WU^UbQdY_^��9^�`bY^SY`\U�dXU�c_VdgQbU
\__[c�V_b�dXU�cQdU\\YdU�gXYSX�XQc�dXU�\QbWUcd�]Y^Y]e]�U\UfQdY_^�Q^W\U
TebY^W�dXU�c`USYVYUT�`b_SUccY^W�dY]U��7U_7U^Yec�WU^UbQdUc�Q�dQR\U�_V
dXYc�U\UfQdY_^�Q^W\U�V_b�dXU�Y^TYfYTeQ\�cQdU\\YdUc��1c�Q�Sed_VV�V_b�dXU
U\UfQdY_^�Q^W\Uc�gU�S_^cYTUb�dXU�^e]RUb�_V�\_cc�_V�\_S[�Y^TYSQd_bc�V_b
UQSX�cQdU\\YdU�Q^T�dXU�^e]RUb�_V�_RcUbfQdY_^c��DXU�V_b]e\Q�Q``\YUT�Yc*

α αcorri i i
lli

i i totala n n b n n= − ∗ ∗ − ∗ −100 100 1/ ( ) /

gYdX
a

Y
]Y^Y]e]�U\UfQdY_^�Q^W\U�d_�cQdU\\YdU�Y

Q VQSd_b�d_�TUcSbYRU�dXU�\_cc�_V�TUWbUUc�`Ub�_^U�`UbSU^d�TeU�d_
\_cc�_V�\_S[�Y^TYSQd_bc�Y^������Ri�TUVQe\d�# �

R VQSd_b�d_�TUcSbYRU�dXU�\_cc�_V�TUWbUUc�`Ub�`UbSU^d�TeU�d_�dXU
^e]RUb�_V�_RcUbfQdY_^c�Y^������Ri�TUVQe\d�#�

^
Y

^e]RUb�_V�cY^W\U�TYVVUbU^SU�_RcUbfQdY_^c�d_�cQdU\\YdU�Y
^

d_dQ\
d_dQ\�^e]RUb�_V�cY^W\U�TYVVUbU^SUc

^
Y

\\Y ^e]RUb�_V�\_ccUc�_V�\_S[�d_�cQdU\\YdU�Y

DXU�dg_�SXQ^WUQR\U�`QbQ]UdUbc�QbU��Y^�dXYc�_bTUb��VQSd_b�Q�Q^T�VQS�
d_b�R�gYdX�dXU�TUVQe\d�fQ\eUc�# ��V_b�VQSd_b�Q��Q^T�#��V_b�VQSd_b�R��

Minimum Ratio
DXU�RUcd�Q]RYWeYdi�cUd�V_e^T�Yc�S_]`QbUT�d_�dXU�cUS_^T�RUcd��1�aeQ\Ydi
SbYdUbY_^�V_b�dXU�RUcd�Q]RYWeYdi�cUd�Yc�dXU�bQdY_�RUdgUU^�dXU�gUYWXdUT
bUcYTeQ\c�V_b�dXYc�c_\edY_^�Q^T�dXU�cUS_^T�RUcd�c_\edY_^��DXYc�bQdY_



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
EcUbµc�=Q^eQ\

'�##%

cX_e\T�RU�QR_fU�Q�WYfU^�fQ\eU�V_b�7U_7U^Yec�d_�TUVY^U�dXU�Q]RYWeYdYUc
Qc�VYhUT�Q^T�dXU�RQcU\Y^U�Qc�QSSU`dUT��WbUU^���9V�dXU�bQdY_�Yc�RU\_g�dXYc
fQ\eU��bUce\dc�gY\\�^_d�RU�QSSU`dUT��iU\\_g�_b�bUT��
4UVQe\d*�!�(��cdQdYS�+�"� ��[Y^U]QdYS�

Ignore Code/Carrier  Consistency:
GXU^�Q^Q\ijY^W�dXU�TQdQ��7U_7U^Yec�dUcdc�Yd�V_b�SiS\U�c\Y`c�ecY^W�Q�S_^�
cYcdU^Si�SXUS[�V_b�S_TU�Q^T�SQbbYUb��9^�SQcU��i_eb�TQdQ�QbU�S_^cYTUbQR\i
S_bbe`dUT�_b�SQbbYUb�TQdQ�Yc�^_d�S_^cYcdU^d�gYdX�dXU�S_TU��i_e�]Qi�d_W�
W\U�_VV�dXU�dUcd��2i�TUVQe\d��dXU�dUcd�cX_e\T�Q\gQic�RU�d_WW\UT�_^��Y�U��
7U_7U^Yec�cX_e\T�^_d�YW^_bU�dXU�S_^cYcdU^Si��S_^db_\�R_h*�S\UQbUT��
4UVQe\d*�S\UQbUT�



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

'�##&

'�% =UdU_b_\_WYSQ\�4Q dQ

DXU�7U_7U^Yec�`b_SUcc_bc�Y^S\eTU�Q�db_`_c`XUbYS�]_TU\�d_�bUc`USd�dXU
Qd]_c`XUbYS�Y^V\eU^SUc�_^�cYW^Q\�`b_`QWQdY_^�V_b�Y]`b_fY^W�dXU�`b_S�
UccY^W�bUce\dc��CUfUbQ\�db_`_c`XUbYS�]_TU\c�TUcSbYRU�dXU�Qd]_c`XUbYS
S_^TYdY_^c�ecY^W�dXU�`QbQ]UdUbc�dU]`UbQdebU��`bUccebU�Q^T�Xe]YTYdi�
DXU�`b_SUccY^W�_`dY_^c�Q\\_g�i_e�d_�SX__cU�dXU�RUcd�VYddY^W�db_`_�
c`XUbYS�]_TU\�Vb_]�Q�\Ycd��9V�^_�Y^V_b]QdY_^�_^�db_`_c`XUbYS�S_^TY�
dY_^c�Yc�QfQY\QR\U��7U_7U^Yec�ecUc�TUVQe\d�fQ\eUc�V_b�dXU�dXbUU�`QbQ]U�
dUbc��bUVUb�d_�cUSdY_^�'�$�%��

9V��X_gUfUb��]UdU_b_\_WYSQ\�TQdQ�UhYcd�V_b�c_]U�_b�Q\\�`_Y^dc�_V�i_eb
`b_ZUSd��i_e�]Qi�QccYW^�Yd�d_�dXU�`_Y^d�`b_`UbdYUc�_V�UQSX�`_Y^d��DXUcU
fQ\eUc�dXU^�`bUfQY\�_fUb�dXU�TUVQe\d�fQ\eUc�

1SdYfQdU�dXU�`_Y^d�V_b�gXYSX�]UdU_b_\_WYSQ\�Y^V_b]QdY_^�UhYcdc��bYWXd
]_ecU�Redd_^���6b_]�Ydc�S_^dUhd�]U^e�SX__cU�dXU�YdU]�Properties�
GYdXY^�dXU�@b_`Ubdi*�@_Y^d�^_dUR__[��S\YS[�dXU�dQR�=UdU_�

6YWebU�'�")*�=UdU_b_\_WYSQ\�9^V_b]QdY_^���4UVQe\d�FQ\eUc



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
EcUbµc�=Q^eQ\

'�##'

DXU�`QWU�=UdU_�Q\\_gc�i_e�d_�UTYd�dXU�SebbU^d�]UdU_b_\_WYSQ\�`Q�
bQ]UdUbc��9d�Q\c_�TYc`\Qic�dXU�SebbU^d\i�cU\USdUT�db_`_c`XUbYS�]_TU\�Y^
dXU�Y^QSdYfU�VYU\T�=_TU\��I_e�SQ^�cU\USd�Q^_dXUb�]_TU\�_^\i�gYdXY^�dXU
@b_SUccY^W�?`dY_^c�^_dUR__[�

I_e�]Qi�UTYd�dXU�V_\\_gY^W�]UdU_b_\_WYSQ\�fQ\eUc*

DU]`UbQdebU*� Temp*� Y^�K;M
@bUccebU*� Press�*� Y^�KX@QM
8e]YTYdi*� Humid*�� Y^�K�M

I_e�]Qi�QTT�V_b�UQSX�`QbQ]UdUb�Y^V_b]QdY_^�_^�dXU�XUYWXd�Y^�K]M��Y^
gXYSX�dXU�Y^V_b]QdY_^�gQc�]UQcebUT��?VdU^��dXYc�gY\\�RU�dXU�XUYWXd�_V
dXU�`_Y^d�YdcU\V��T_�^_d�]Y^T�Q�VUg�]UdUbc�TYVVUbU^SU����9^�dXUcU�SQcUc�
Zecd�SXUS[�dXU�R_h�Use Point Height��9V�dXU�R_h�Yc�SXUS[UT��dXU
dXbUU�=UQcebU]U^d�8UYWXd�VYU\Tc�gY\\�RU�Y^QSdYfU�Q^T�i_e�SQ^µd�UTYd
dXU]��7U_7U^Yec�gY\\�dXU^�bUc`USd�dXU�`_Y^dµc�XUYWXd�Y^V_b]QdY_^�_V
dXU�C@@�

6YWebU�'�# *�=UdU_b_\_WYSQ\�9^V_b]QdY_^���5TYdUT�FQ\eUc��EcU�@_Y^d�8UYWXd

3\YS[�dXU�Redd_^�Assign�d_�QccYW^�dXU�UTYdUT�fQ\eUc�d_�dXU�`_Y^d�



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

'�##(

'�& @b_SUccY^W�4YVVUbU^d�6bUaeU^SYUc

7U_7U^Yec�Yc�QR\U�d_�`b_SUcc�TYVVUbU^d�SQbbYUb�`XQcU�VbUaeU^SYUc�Q^T
VbUaeU^Si�S_]RY^QdY_^c�

2i�TUVQe\d��dXU�RQcU\Y^U�`b_SUcc_b�SQ\Se\QdUc�e`�d_�U\UfU^�TYVVUbU^d�bU�
ce\dc�TU`U^TY^W�_^�dXU�`b_SUccY^W�]_TU�Q^T�dXU�QfQY\QR\U�TQdQ��dXU^�Yd
Qed_]QdYSQ\\i�cU\USdc�dXU�_^U�gYdX�dXU�RUcd�cdQdYcdYSc�V_b�WbQ`XYSQ\�TYc�
`\Qi�

Float Solutions, Fixed Solutions�Q^T Triple Differ-
ence/L1�QbU�TYVVUbU^d�]UdX_Tc�ecUT�d_�SQ\Se\QdU�dXU�RQcU\Y^U�fUSd_bc�
6_b�dXU�6\_Qd�Q^T�6YhUT�c_\edY_^c�i_e�SQ^�Q\c_�cU\USd�RUdgUU^�TYVVUbU^d
VbUaeU^SYUc��<!��<"��<g��<^�Q^T�<S��

<! SQbbYUb�`XQcU�TQdQ�gYdX�V-!%'%�$"�=8j
<" SQbbYUb�`XQcU�TQdQ�gYdX�V-!""'�& �=8j
<g�-�<!�<" `XQcU�S_]RY^QdY_^�gYdX�V-#$'�("�=8j
<^�-�<!�<" `XQcU�S_]RY^QdY_^�gYdX�V-"( #� "�=8j
<S Y_^_c`XUbU�VbUU�`XQcU�S_]RY^QdY_^

DXU�@b_SUccY^W�CUddY^Wc�?`dY_^c�`QWU�@QbQ]UdUbc�Y^S\eTUc�Q^_dXUb
_`dY_^�V_b�gQfU\U^WdX�QSdYfQdY_^��_^U�gXYSX�TU`U^Tc�_^�dXU�RQcU\Y^U
\U^WdX��<g�<^�.�[h]�[]���9V�i_e�XQfU�SX_cU^�dXYc�_`dY_^��7U_7U^Yec
`b_SUccUc�<!�TQdQ�Qc�\_^W�Qc�dXU�RQcU\Y^U�\U^WdX�Yc�\Ucc�dXQ^�dXU�TYc�
dQ^SU�c`USYVYUT��9V�dXU�RQcU\Y^U�Yc�\_^WUb�dXQ^�dXU�WYfU^�fQ\eU��7U_7U^�
Yec�Qed_]QdYSQ\\i�cgYdSXUc�d_�Q�c`USYQ\�Q\W_bYdX]�d_�VYh�<S�Q]RYWeYdYUc�

DXU�TUVQe\d�cUddY^W�Yc�<!�<"��gXUbU�dXU�cUQbSX�SbYdUbYQ�QbU�RQcUT�_^
R_dX�dXU�<!�Q^T�dXU�<"�SQbbYUb�TQdQ�d_�VY^T�dXU�S_bbUSd�Q]RYWeYdi�cUd�
DXYc�Yc�RUcd�V_b�cX_bd�RQcU\Y^U�\U^WdXc�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�##)

'�' CdQbd�@b_SUcc�

D_�cdQbd�dXU�`b_SUccY^W�_V�Q�cY^W\U�RQcU\Y^U�XYWX\YWXd�dXU�bUc`USdYfU
\Y^U�Q^T
• ?`U^�Ydc�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^��Q^T�S\YS[�Pro-

cess��_b
• SX__cU�dXU�]U^e�YdU]�Process/Process Line,�_b
• S\YS[�dXU�bUc`USdYfU�d__\RQb�Redd_^��d__\RQb�@b_SUcc��

9V�i_e�gQ^d�Q\\�U^QR\UT�RQcU\Y^Uc�Q^T�cUccY_^c�d_�RU�`b_SUccUT�
• SX__cU�Process/Process Project,�_b
• S\YS[�dXU�bUc`USdYfU�d__\RQb�Redd_^��d__\RQb�@b_SUcc��

2_dX�_`dY_^c�cdQbd�Q�`b_SUcc_b��1\\�QSdYfQdUT�RQcU\Y^Uc�_b�[Y^U]QdYS�cUdc
_V�TQdQ�QbU�`b_SUccUT�Qed_]QdYSQ\\i��4ebY^W�`b_SUccY^W��dXU�bU\UfQ^d
RQcU\Y^U�Yc�Y^TYSQdUT��1�`b_WbUcc�Y^TYSQd_b�Y^V_b]c�_^�dXU�`b_WbUcc�_V
Q\\�_V�dXU�SX_cU^�c_\edY_^c�Q^T�_V�dXU�VY^Q\�Q]RYWeYdi�cUQbSX�

6YWebU�'�#!*�@b_SUccY^W�@b_WbUcc�9^TYSQd_b

DXU�_ed`ed�gY^T_g�gY\\�TYc`\Qi�]UccQWUc�Q^T�Ubb_bc�WU^UbQdUT�Ri�dXU
`b_SUcc_b��DXU�^e]RUb�_V�\Y^Uc�d_�RU�`b_SUccUT��dXU^�UQSX�\Y^U�Y^
`b_WbUcc�Yc�Y^TYSQdUT�Ri�Ydc�cdQbd�Q^T�U^T�`_Y^d�Q^T�dXU�^e]RUb�_V�U^�
QR\UT�cUccY_^c�



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

'�#$ 

6YWebU�'�#"*�@b_SUccY^W���?ed`ed�GY^T_g

DXU�]UccQWU�\Y^U�Add Result(s) to Database�cX_gc�dXU�^e]RUb
_V�bUce\dc�`QccY^W�dXb_eWX�dXU�bUce\d�VY\dUb��gXYSX�QbU�QTTUT�d_�dXU�TQ�
dQRQcU��cUU�@QbQ]UdUb�CUddY^Wcª��

1�RQcU\Y^U�bU`_bd�V_b�UQSX�`b_SUccUT�RQcU\Y^U�Q^T�cUfUbQ\�`b_ZUSd�bU�
`_bdc�QbU�WU^UbQdUT��1�VY^Q\�]UccQWU�S\_cUc�`b_SUccY^W�Q^T�TYc`\Qic�dXU
`b_SUccY^W�dY]U�

@\UQcU�^_dU�dXQd�`b_SUccY^W��\Y[U�]Q^i�_dXUb�dY]U�S_^ce]Y^W�_`UbQ�
dY_^c�Y^�7U_7U^Yec��be^c�Y^�`QbQ\\U\��9d�Yc��dXUbUV_bU��`_ccYR\U�d_�S_^�
dY^eU�g_b[�_^�dXU�`b_ZUSd�gXY\U�Yd�`b_SUccUc��C_]U�_`UbQdY_^c��X_g�
UfUb��QbU�R\_S[UT�TebY^W�`b_SUccY^W�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�#$!

'�( DXU�@b_SUccY^W�GYjQbT

GXQd��YV�i_e�SQ^^_d�`b_SUcc�Q�RQcU\Y^U�_b�i_eb�`b_ZUSd�Qd�Q\\/

9^�]Q^i�SQcUc��dXU�7U_7U^Yec�@b_SUccY^W�GYjQbT�gY\\�XU\`�i_e�d_�TU�
dUSd�dXU�Ubb_b�SQecY^W�dXU�`b_R\U]��DXU�GYjQbT�[UU`c�Q^�UiU�_^�i_eb
TQdQRQcU�Q^T�TUdUSdc�]YccY^W�YdU]c��QSdY_^c�_b�S_^^USdY_^c�

D_�QSdYfQdU�dXU�@b_SUccY^W�GYjQbT
• SX__cU�dXU�]U^e�_`dY_^�Process/Process Wizard��_b
• S\YS[�dXU�bUc`USdYfU�Redd_^�_V�dXU�d__\RQb�@b_SUccY^W�

DXU^��dXU�@b_SUccY^W�GYjQbT�gY^T_g�cX_gc�e`��9d�gY\\�TYc`\Qi�Q�]Uc�
cQWU�Q^T�ceWWUcd�Q�`_ccYR\U�c_\edY_^�V_b�dXU�`b_R\U]���6YWebU�'�##�Yc�Q^
UhQ]`\U�V_b�dXU�GYjQbTµc�QTfYSU��YV�^_�U`XU]UbYc�TQdQ�QbU�Y^cUbdUT
Y^d_�dXU�`b_ZUSd�

6YWebU�'�##*�@b_SUccY^W�GYjQbT

CY]Y\Qb\i��dXU�GYjQbT�gY\\�TUdUSd��YV�^_�`_Y^d�gQc�VYhUT��YV�_RcUbfQdY_^
TQdQ�QbU�]YccY^W�Qd�Q\\�_b�YV�i_e�XQfU�cU\USdUT�RQcU\Y^Uc�V_b�`b_SUccY^W
gXYSX�SQ^^_d�RU�bUQSXUT�fYQ�Q�S\_cUT�`QdX�Vb_]�Q^i�bUVUbU^SU�`_Y^d�

>_dU�dXQd�dXU�@b_SUccY^W�GYjQbT�]Qi�RU�fUbi�ecUVe\�RUV_bU�`b_SUccY^W�
Red�T_Uc�Y^�^_�gQi�Y^dUb`bUd�`b_SUccY^W�bUce\dc�



'��4QdQ�@bU`QbQdY_^� 7U_7U^Yec
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'�#$"

'�) 2QdSX�@b_SUccY^W

7U_7U^Yec�_VVUbc�i_e�Q^�QTTYdY_^Q\�_`dY_^�Q\\_gY^W�i_e�d_�Qed_]QdY�
SQ\\i�cdQbd�dXU�`b_SUccY^W�_V�`b_ZUSdc�Q^T�_b�d_�`b_SUcc�cUfUbQ\�`b_ZUSdc
_^U�QVdUb�dXU�_dXUb�Y^�_^U�cdU`�

@bU`QbU�V_b�dXU�`b_ZUSd�c��V_b�`b_SUccY^W��DXU^�SX__cU�dXU�_`dY_^
Batch Process…�_V�dXU�`e\\�T_g^�]U^e�Process ��DXU�TYQ\_W�2QdSX
@b_SUccY^W�`_`c�e`�

6YWebU�'�#$*�4YQ\_W�2QdSX�@b_SUccY^W

DXU�TYQ\_W�2QdSX�@b_SUccY^W�Q\\_gc�i_e�d_
• cUd�dXU�`b_ZUSd�VY\Uc�V_b�dXU�RQdSX�`b_SUccY^W�
• cQfU�dXU�cUddY^W�Y^�Q�RQdSX�VY\U�_b�\_QT�Q�RQdSX�VY\U�
• cdQbd�dXU�RQdSX�`b_SUccY^W�Y^�dXU�_bTUb�_V�dXU�VY\Uc�TUVY^UT�Y^�dXU

RQdSX�VY\U�



7U_7U^Yec '��4QdQ�@bU`QbQdY_^
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'�#$#

'�)�! CUddY^W�dXU�@b_ZUSd�6Y \Uc

D_�QTT�^Ug�`b_ZUSd�VY\Uc�d_�dXU�RQdSX�S\YS[�dXU�Redd_^�Add…���1�CdQ^�
TQbT�GY^T_gc�VY\U�4YQ\_W�`_`c�e`�TYc`\QiY^W�dXU�`bUTUVY^UT�VY\U�]Qc[
*.GGS�ecUT�V_b�`b_ZUSd�VY\Uc�

1SdYfQdU�_^U�_b�cUfUbQ\�VY\Uc�Q^T�QTT�dXU]�fYQ�dXU�Redd_^�Open�d_�dXU
RQdSX�\Ycd��DXUcU�]Qi�RU�^_g�Qed_]QdYSQ\\i�`b_SUccUT�Y^�dXUYb�_bTUb
gYdXY^�dXU�\Ycd�
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Y^W�UQSX�_dXUb�Q^T�i_e�]Qi�gbYdU�dXU]�QVdUbgQbTc�Y^�Q�cY^W\U�<?7
VY\U�
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(�! DUSX^YSQ\�4UdQY\c

DXU�CdQdYS�2QcU\Y^U�5cdY]Qd_b�`UbV_b]c�SQbbYUb�`XQcU�TQdQ�bUTeSdY_^�Y^
dXbUU�cdU`c*

!� DbY`\U�TYVVUbU^SU�c_\edY_^�Q^T�SiS\U�c\Y`�VYhY^W
DbY`\U�TYVVUbU^SU�`b_SUccY^W�WYfUc�Q�VYbcd�UcdY]QdU�_V�dXU�RQcU\Y^U�S_]�
`_^U^dc�Q^T�Q\\_gc�UVVYSYU^d�Q^T�VQcd�SiS\U�c\Y`�VYhY^W��DXU�S__bTY^QdUc
TUbYfUT�Vb_]�dXYc�c_\edY_^�cUbfU�Qc�DQi\_b�\Y^UQbYjQdY_^�`_Y^dc�Y^�dXU
V_\\_gY^W�cdU`c��>_b]Q\\i�dXU�cU\USdUT�VbUaeU^Si�Yc�Q^Q\ijUT��9V�TeQ\�
VbUaeU^Si�TQdQ�Yc�QfQY\QR\U�Q^T�<!���<"�Yc�cU\USdUT��dXU�c_VdgQbU�gY\\�ecU
dXU�cUS_^T�VbUaeU^Si�V_b�Y]`b_fUT�cX_bd�cdQdYS�RQcU\Y^U�bUTeSdY_^�
DbY`\U�TYVVUbU^SY^W�Yc�dXU^�`UbV_b]UT�gYdX�dXU�<!�VbUaeU^Si��Red
R_dX��dXU�<!�Q^T�<"�QbU�Q^Q\ijUT�V_b�SiS\U�c\Y`c�

9V�Y_^_c`XUbU�VbUU�<S�Yc�cU\USdUT��dXU�dbY`\U�TYVVUbU^SU�cdU`�gY\\�Q\c_
Q^Q\ijU�SQbbYUb�TQdQ�Y^�R_dX�VbUaeU^SYUc�<!�Q^T�<"��DbY`\U�TYVVUbU^SU
c_\edY_^c�QbU�YdUbQdUT�e^dY\�dXU�c_\edY_^�S_^fUbWUc��DXU�]QhY]e]
^e]RUb�_V�YdUbQdY_^c�Q\\_gUT�Yc�dU^�

11. Triple Difference Solution
Iteration 1 : Position shifts DX DY DZ [m] = 90.296 -53.433 81.168
Iteration 2 : Position shifts DX DY DZ [m] = 0.106 -0.014 0.102

Triple Difference Baseline Components

Freq dX [m] dY [m] dZ [m] sX [mm] sY [mm] sZ [mm] rms
[mm]

L1 249.0825 -1175.4248 -226.2653 159.8 188.5 112.2 6.2

6YWebU�(�!*�2QcU\Y^U�BU`_bd*�DbY`\U�4YVVUbU^SU�C_\edY_^



(��CdQdYS�@b_SUccY^W 7U_7U^Yec
EcUbµc�=Q^eQ\

(�#% 

"� 4_eR\U�TYVVUbU^SU�V\_Qd�c_\edY_^
DXU�T_eR\U�TYVVUbU^SU�c_\edY_^�Q\\_gc�ec�d_�`b_SUcc�S_bbU\QdUT�T_eR\U
TYVVUbU^SU�SQbbYUb�`XQcU�TQdQ��3iS\U�c\Y`c�gXYSX�gUbU�^_d�bUS_fUbUT�Ri
dXU�dbY`\U�TYVVUbU^SU�cdU`�gY\\�WU^UbQdU�QTTYdY_^Q\�cQdU\\YdU�QbSc��DXYc
cdU`�TUbYfUc�RQcU\Y^U�S_]`_^U^dc�Q^T�V\_Qd�`XQcU�Q]RYWeYdYUc��GYdX
TeQ\�VbUaeU^Si�TQdQ�Q^T�gXU^�<!���<"�_b�<g�<S�`b_SUccY^W�XQc�RUU^
cU\USdUT��QTTYdY_^Q\�RQcU\Y^U�c_\edY_^c�gY\\�RU�`b_fYTUT�V_b�<"��<g��<S
Q^T�<^�Qed_]QdYSQ\\i�

12. Double Difference Solution

Double Difference Float Baseline Components

Freq dX [m] dY [m] dZ [m] sX
[mm]

sY
[mm]

sZ
[mm]

rms
[mm]

L1 249.1087 -1175.3892 -226.2696 2.5 3.9 1.9 8.7
L2 249.1021 -1175.3756 -226.2664 2.7 4.2 2.1 9.3
Lw 249.1321 -1175.4368 -226.2807 7.7 12.0 6.0 26.8
Ln 249.1058 -1175.3832 -226.2681 2.3 3.6 1.8 8.1
Lc 249.1189 -1175.4102 -226.2745 4.9 7.6 3.8 17.0

6YWebU�(�"*�2QcU\Y^U�BU`_bd*�4_eR\U�4YVVUbU^SU��6\_Qd�C_\edY_^c

#� 4_eR\U�TYVVUbU^SU�VYhUT�c_\edY_^
9^�_bTUb�d_�TUbYfU�_`dY]e]�`XQcU�Q]RYWeYdYUc�Vb_]�dXU�V\_Qd�c_\edY_^
Q�dY]U�_`dY]YjUT�cUQbSX�dUSX^YaeU�Yc�Q``\YUT�\__[Y^W�Y^�Q�cUQbSX�gY^�
T_g��gXYSX�Yc�TUVY^UT�_^�dXU�" �cYW]Q�fQ\eU�_V�dXU�TUdUb]Y^UT�V\_Qd
Q]RYWeYdi��V_b�dXU�c_\edY_^�gYdX�dXU�c]Q\\Ucd�ce]�_V�caeQbUc�bUcYTeQ\
Ubb_b��DXU�fQ\eU�" �Yc�ecUT�Qc�Q�VQSd_b�d_�WeQbQ^dUU�dXQd�dXU�S_bbUSd�c_�
\edY_^�Yc�gYdXY^�dXU�cUQbSX�QbUQ��CdQdYcdYSQ\�dUcdY^W�Yc�ecUT�d_�fUbYVi�dXU
S_bbUSd^Ucc�_V�dXU�Q]RYWeYdi�bUc_\edY_^��6Ybcd�Q�6YcXUb�dUcd�Yc�`UbV_b]UT
gYdX�dXU�bQdY_c�_V�dXU�fQbYQ^SUc�_V�dXU�cUS_^T�d_�dXU�RUcd�VYddY^W�c_\e�
dY_^��9^�dXYc�SQcU�Q�bU\YQRY\Ydi�_V�))�))��Yc�bUaeUcdUT�Ri�TUVQe\d��DXU^�Q
3XY�caeQbU�dUcd�Yc�`UbV_b]UT�_^�dXU�Q�`_cdUbY_bY�fQbYQ^SU�_V�dXU�bUcYTe�
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Q\c�gYdX�Q�TUVQe\d�_V�Q�)%��]Y^Y]e]�`b_RQRY\Ydi��I_e�]Qi�SXQ^WU
dXUcU�fQ\eUc�Y^�dXU�Settings…/Advanced �]U^e��X_gUfUb��gU�T_�^_d
bUS_]]U^T�SXQ^WUc�

DXU�QRY\Ydi�V_b�Q�VYhUT�Q]RYWeYdi�c_\edY_^�Yc�Q\c_�\Y]YdUT�Ri�dXU�bU�
aeYbUT�]Y^Y]e]�bQdY_�_V�fQbYQ^SUc�V_b�dXU�6YcXUb�dUcd��7U_7U^Yec�ecUc
Ri�TUVQe\d�Q�fQ\eU�_V�!�(��I_e�]Qi�Q\c_�SXQ^WU�dXU�]Y^Y]e]�bQdY_�Y^
dXU�`QWU�1TfQ^SUT�_V�dXU�@b_SUccY^W�?`dY_^c�

GYdX�<g�<S�`b_SUccY^W��dXU�c_VdgQbU�gY\\�VYbcd�TUdUb]Y^U�dXU�<g�gYTU
\Q^U�Q]RYWeYdi�Q^T�gY\\�QVdUbgQbTc�VYh�dXU�<^�^Qbb_g�\Q^U�Q]RYWeYdi�Ri
`b_SUccY^W�dXU�Y_^_c`XUbYSQ\\i�VbUU�SQbbYUb�_RcUbfQR\U�<S��1VdUb�Q�ceS�
SUccVe\�VYh�_V�<^�dXU�c_VdgQbU�gY\\�_ed`ed�<!��<"��<g��<^�Q^T�<S�VYhUT
c_\edY_^c�

15. Ambiguity Resolution: Results for L1

Double Difference Fixed Baseline Components

Freq dX [m] dY [m] dZ [m] sX
[mm]

sY
[mm]

sZ
[mm]

rms
[mm]

L1 249.0957 -1175.3901 -226.2686 1.0 0.5 1.2 11.4
L2 249.1022 -1175.3861 -226.2657 1.1 0.5 1.3 12.3
Lw 249.0730 -1175.4041 -226.2787 2.5 1.1 3.0 28.0
Ln 249.0986 -1175.3883 -226.2673 1.0 0.4 1.2 11.0
Lc 249.0858 -1175.3962 -226.2730 1.6 0.7 2.0 18.6

6YWebU�(�#*�2QcU\Y^U�BU`_bd*�4_eR\U�4YVVUbU^SU�6YhUT�C_\edY_^c
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(�" BUce\dc

1VdUb�`b_SUccY^W�Q�RQcU\Y^U�7U_7U^Yec�ecUc�dXU�aeQ\Ydi�_V�dXU�RUcd
�-�\_gUcd�cdQ^TQbT�Ubb_b��7@C�RQcU\Y^U�UcdY]QdY_^�c_\edY_^�gYdXY^�dXU
WbQ`XYSQ\�U^fYb_^]U^d�

6YWebU�(�$*�@b_SUccUT�2QcU\Y^U

1^�Ubb_b�U\\Y`cU�Yc�TbQg^�d_WUdXUb�gYdX�Q�bUVUbU^SU�SYbS\U�_^�dXU�\_gUb
bYWXd�cYTU��DXYc�bUVUbU^SU�SYbS\U�WYfUc�Q^�Y^TYSQdY_^�_V�dXU�^e]UbYSQ\
fQ\eUc�_V�dXU�U\\Y`cUµc�]QZ_b�Q^T�]Y^_b�QhUc��1^�Y^TYSQdY_^�RQcUT�_^
dbQVVYS�\YWXd�S_\_bc�Yc�ecUT�V_b�dXU�RQcU\Y^U�YdcU\V�
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>e]UbYSQ\�BUce\dc�QbU�WYfU^�V_b�UQSX�RQcU\Y^U�Y^�dXU�@b_`UbdYUc�gY^�
T_g�Q^T�Qc�bU`_bd�_ed`ed�

1�\_d�_V�TYVVUbU^d�c_\edY_^c�]Qi�RU�TYc`\QiUT�cY^SU
ã dXU�RQcU\Y^U�`b_SUcc_b�cd_bUc�dbY`\U�TYVVUbU^SU��T_eR\U�TYVVUbU^SU�

V\_Qd�Q^T�VYhUT�c_\edY_^c�
ã gYdX�TeQ\�VbUaeU^Si�TQdQ��TYVVUbU^d�VbUaeU^Si�c_\edY_^c�QbU�WU^Ub�

QdUT�
ã dXU�RQcU\Y^U�c_\edY_^�]YWXd�XQfU�RUU^�TUbYfUT�Vb_]�TYVVUbU^d�cUc�

cY_^c�

@\UQcU�cUU�RU\_g�cUSdY_^c�V_b�]_bU�TUdQY\c�

(�"�! DXU�DbQVVYS�<YWXd�AeQ\ Ydi�9^TYSQd_b

1^�Y^TYSQdY_^�RQcUT�_^�dbQVVYS�\YWXd�S_\_bc�Yc�ecUT�V_b�dXU�aeQ\Ydi�_V�dXU
RUcd�c_\edY_^*�WbUU^�TU^_dUc�Q�RQcU\Y^U�dXQd�gQc�ceSSUccVe\\i�`b_SUccUT
gYdX�VYhUT�Y^dUWUbc��Q�RQcU\Y^U�dXQd�Yc�cX_g^�Y^�iU\\_g�XQc�Q\c_�RUU^
ceSSUccVe\\i�`b_SUccUT�Q\dX_eWX�dXU�Y^dUWUb�Q]RYWeYdYUc�S_e\T�^_d�RU
VYhUT��6Y^Q\\i��Q�RQcU\Y^U�dXQd�Yc�cX_g^�Y^�bUT�QVdUb�`b_SUccY^W�dU\\c�dXQd
dXU�RQcU\Y^U�bUTeSdY_^�XQc�bUce\dUT�Y^�Q�c_\edY_^�gXYSX�UhSUUTc�Q�`bU�
WYfU^�cdQ^TQbT�TUfYQdY_^�]QbWY^��DXYc�RQcU\Y^U�^UUTc�VebdXUb�Q^Q\icYc�
1�R\eU�RQcU\Y^U�Y^TYSQdUc�dXQd�_^\i�Q�dbY`\U�TYVVUbU^SU�c_\edY_^�gQc
S_]`edUT�

WbUU^* Q]RYWeYdYUc�QbU�VYhUT
iU\\_g Q]RYWeYdYUc�QbU�^_d�VYhUT��cdQ^TQbT�TUfYQdY_^�\Ucc�dXQ^

�h��]Y\\Y]UdUbc
bUT* Q]RYWeYdYUc�QbU�^_d�VYhUT��cdQ^TQbT�TUfYQdY_^�\QbWUb

dXQ^��h��]Y\\Y]UdUbc
R\eU*� ?^\i�dbY`\U�TYVVUbU^SU�c_\edY_^�QfQY\QR\U
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�h��Yc�dXU�^e]RUb�WYfU^�Qc��=QhY]e]�@_cYdY_^�CYW]Q��Y^�dXU
@b_SUccY^W�?`dY_^c�gY^T_g��`QWU�1TfQ^SUT���4UVQe\d�h-" ]]��cUU
SXQ`dUb�'�$�

BUT�RQcU\Y^Uc�_^\i�Y^TYSQdU�dXQd�dXU�S_]`edUT�cdQ^TQbT
Ubb_b�V_b�dXU�RQcU\Y^U�UhSUUTc�dXU�]QhY]e]�`_cYdY_^�cYW]Q
�Ri�TUVQe\d�" ]]���FUbi�\_^W�RQcU\Y^Uc�]Qi�_VdU^�RU�Y^TY�
SQdUT�gYdX�bUT�

7U_7U^Yec�Q``\YUc�Q�S_\_b�aeQ\Ydi�Y^TYSQd_b�V_b�Q�RQcU\Y^U�ci]R_\
gYdXY^�dXU�^QfYWQd_b�Qc�gU\\��²7bUU^³�RQcU\Y^Uc�gY\\�RU�Y^TYSQdUT�Ri
WbUU^�RQcU\Y^U�ci]R_\c� ��²IU\\_g³�Q^T�²BUT³�RQcU\Y^Uc�gY\\�R_dX�RU
]Qb[UT�gYdX�bUT�RQcU\Y^U�YS_^c� �

GYdXY^�dXU�`b_ZUSd�`\_d��i_e�]Qi�SXQ^WU�dXU�S_\_bc�_b�\Y^U�gYTdXc�V_b
dXU�bUce\d�Y^TYSQd_bc��GU�T_�^_d�bUS_]]U^T�i_e�d_�SXQ^WU�S_\_bc�
DXYc�]Q^eQ\�Q^T�7U_7U^Yec�gY\\�ecU�dXU�^Q]Uc�_V�dXU�dbQVVYS�\YWXd�S_\�
_bc�V_b�Y^TYSQdY^W�dXU�aeQ\Ydi��EcY^W�TYVVUbU^d�S_\_bc�V_b�TYc`\Qi�gY\\
\UQT�d_�S_^VecY_^�

(�"�" DXU�5bb_b�5\\Y`cUc

AeQ\Ydi�fQ\eUc�_V�dXU�RUcd�c_\edY_^�QbU�WYfU^�]_bU�UhQSd\i�Y^�dXU�V_b]
_V�Ubb_b�U\\Y`cUc�d_WUdXUb�gYdX�Q�bUVUbU^SU�SYbS\U�_^�dXU�\_gUb�bYWXd
cYTU��DXU�Ubb_b�U\\Y`cU�bU`bUcU^dc�dXU�cdQ^TQbT�TUfYQdY_^c�Y^�>_bdX�
5Qcd�Q^T�8UYWXd�TYbUSdY_^�

1 ]QZ_b�QhYc�_V�dXU�U\\Y`cU
2 ]Y^_b�QhYc�_V�dXU�U\\Y`cU

☞
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Q b_dQdY_^�Q^W\U�_V�dXU�U\\Y`cU�gYdX�bUc`USd�d_�>_bdX��1^
Q^W\U�_V� ��bU`bUcU^dc�Q�]QZ_b�QhYc�Y^�>_bdX�TYbUSdY_^�
) ��bU`bUcU^dc�dXU�]QZ_b�QhYc�Y^�5Qcd�TYbUSdY_^�

8 XUYWXd�fUSd_b

DXU�bUVUbU^SU�SYbS\U�Y^TYSQdUc�dXU�]QhY]e]�TUbYfUT�cdQ^TQbT�TUfYQ�
dY_^�Y^�>_bdX�_b�5Qcd�Qc�TYQ]UdUb�_V�dXU�SYbS\U��1�bUVUbU^SU�RQb�bYWXd�d_
Yd�Y^TYSQdUc�dXU�]QhY]e]�cdQ^TQbT�TUfYQdY_^�Y^�XUYWXd�

������
6YWebU�(�%*�5bb_b�5\\Y`cU�Q^T�BUVUbU^SU

I_e�]Qi�TYcQR\U�dXU�TYc`\Qi�_V�Ubb_b�U\\Y`cUc��DXU�d__\RQb�Ellipses
_VVUbc�fQbY_ec�_`dY_^c�d_�deb^�_^�_VV�dXU�TYc`\Qi�_V�Q\\�U\\Y`cUc�_b�_V
c`USYQ\�cU\USdY_^c��D_�deb^�_^�_VV�dXU�TYc`\Qi�_V�dXU�bUVUbU^SU�SYbS\U�_b
bUVUbU^SU�RQb�ecU�dXU�d__\RQb�Display.��CUU�1``U^TYh�1�

6YWebU�(�&*�D__\RQb�5\\Y`cUc
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(�"�# >e]UbYSQ\�BUce\dc

I_e�]Qi�bUfYUg�`_cd`b_SUccY^W�bUce\dc�V_b�UQSX�RQcU\Y^U�

D_�bUfYUg�dXU�RUcd�c_\edY_^�QSdYfQdU�dXU�RQcU\Y^U�Y^�dXU�`b_ZUSd�`\_d�_b
dXU�^QfYWQd_b�Q^T�SX__cU�YdU]�Properties�_V�dXU�S_^dUhd�]U^e�

����
6YWebU�(�'*�2QcU\Y^U�@b_`UbdYUc�CU\USdY_^���@QWU�5\\Y`cU

@QWU�5\\Y`cU�Y^TYSQdUc�dXU�SebbU^d\i�RUcd�c_\edY_^*�DXU�^Q]U�_V�dXU�bU�
c`USdYfU�`b_SUcc_b�cX_gc�e`�_^�d_`�_V�dXU�`QWU���V_\\_gUT�Ri�dXU�cdQ^�
TQbT�TUfYQdY_^�fQ\eUc�TYc`\QiUT�Qc�Ubb_b�U\\Y`cU*

1 ]QZ_b�QhYc
2 ]Y^_b�QhYc
Q b_dQdY_^�Q^W\U�_V�dXU�U\\Y`cU�gYdX�bUc`USd�d_�>_bdX
8 XUYWXd�fUSd_b
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D_�bUfYUg�`_cd`b_SUccY^W�bUce\dc�_V�UQSX�cY^We\Qb�c_\edY_^�_V�Q�RQcU\Y^U
QSdYfQdU�dXU�bUc`USdYfU�RQcU\Y^U*
• GYdX�dXU�^QfYWQd_b��QSdYfQdU�dXU�RQcU\Y^U��9^�QTTYdY_^�d_�dXU�Q\bUQTi

[^_g^�dbUU�YdU]c�²CdQbd�@_Y^d³��²5^T�@_Y^d³��²CUccY_^1³����²CUc�
cY_^J³��_^U�_b�cUfUbQ\�S_^dQY^Ubc�_V�dXU�V_\\_gY^W�V_b]�Q``UQb�QVdUb
`b_SUccY^W�

[X] Results for [S#]

gXUbU�[X] cdQ^Tc�V_b�Q�^e]RUb��di`YSQ\\i�!!��Q^T�[S#] cdQ^Tc�V_b
dXU�cUccY_^�S_]RY^QdY_^�ecUT�TebY^W�`b_SUccY^W��U�W���S1�V_b�dXU
VYbcd�cUccY_^�

6YWebU�(�(*�BUce\dc�3_^dQY^Ub

1�T_eR\U�S\YS[�_^�dXU�YdU]�_b�Q�S\YS[�_^�dXU���ci]R_\�_`U^c�Q�\Ycd�_V�Q\\
UcdY]QdUT�c_\edY_^c��e`�d_�!!��
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6YWebU�(�)*�C_\edY_^c

CU\USd�dXU�c_\edY_^�i_e�gQ^d�d_�UhQ]Y^U�Q^T�QSdYfQdU�dXU�S_^dUhd
]U^e�gYdX�dXU�bYWXd�]_ecU�Redd_^��DXU�YdU]�Properties�_`U^c�dXU
^_dUR__[�BUce\d�V_b�dXYc�RQcU\Y^U�Q^T�c_\edY_^�

6YWebU�(�! *�>_dUR__[�BUce\d
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DXU�BUce\d�gY^T_g�S_^cYcdc�_V�cYh�`QWUc*

HIJ TYc`\Qic�Th��Ti��Tj�_V�dXU�UcdY]QdUT�fUSd_b�Y^�3QbdUcYQ^
WU_SU^dbYS�G7C($�S__bTY^QdUc�Y^�]UdUbc�gYdX�Qcc_SY�
QdUT�cdQ^TQbT�Ubb_bc�Y^�]]�

C�5\�1j TYc`\Qic�dXU�c\_`U�TYcdQ^SU�S�_V�dXU�UcdY]QdUT�fUSd_b
KcU\USdUT�\U^WdX�e^YdM��U\UfQdY_^�El�Q^T�QjY]edX�Az
KcU\USdUT�Q^W\U�e^YdM�Y^�dXU�cU\USdUT�_b�`bUTUVY^UT�\_�
SQ\�S__bTY^QdU�cicdU]�gYdX�Qcc_SYQdUT�cdQ^TQbT�Ubb_bc
Kc]Q\\Ucd�e^Yd��U�W���]]�]Y�_b����QbScUS_^Tc�M�

>�5�8 TYc`\Qic�>_bdX��5Qcd�Q^T�XUYWXd�fQ\eUc�_V�dXU�UcdY]QdUT
fUSd_b�Y^�dXU�cU\USdUT�_b�`bUTUVY^UT�^QdY_^Q\�WbYT�cic�
dU]�KcU\USdUT�\U^WdX�e^YdM�gYdX�Qcc_SYQdUT�cdQ^TQbT�Ub�
b_bc�Kc]Q\\Ucd�e^Yd��U�W���]]�]YM�

CdQd� TYc`\Qic�QTTYdY_^Q\�c_\edY_^�Y^V_b]QdY_^�Q^T�cdQdYcdYSc*
◊�C_\edY_^ di`U�_V�c_\edY_^��DbY`\U�4YVVUbU^SU�

4_eR\U�4YVVUbU^SU�6\_Qd�_b�4_eR\U
4YVVUbU^SU�6YhUT�

◊�BQdY_ fQ\eU�_V�dXU�bQdY_�dUcd
◊�6bUaeU^Si dXU�VbUaeU^Si�_b�VbUaeU^Si�S_]RY^Q�

dY_^�ecUT�V_b�`b_SUcc��<!��<"��<g��<S�
<^�

◊�B=C b__d�]UQ^�caeQbU�_V�dXU�SQbbYUb�`XQcUc
Y^�]]

◊�CQdc >e]RUb�_V�cQdU\\YdUc�ecUT�TebY^W�`b_S�
UccY^W

◊�B4?@ BU\QdYfU�4Y\edY_^�_V�@bUSYcY_^�BQ^WU
TebY^W�dXU�_RcUbfQdY_^

◊�@4?@ @_cYdY_^�4Y\edY_^�_V�@bUSYcY_^
◊�DY]U�c`Q^*� DY]U�c`Q^�_V�_RcUbfQdY_^�ecUT�V_b

`b_SUccY^W��DXU�SebbU^d�dY]U�_VVcUd�d_
7@C�dY]U�Yc�TYc`\QiUT�RU^UQdX�
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◊�5`XU]UbYc Di`U�_V�U`XU]UbYc�TQdQ��2b_QTSQcd�
@bUSYcU�

@b_S�� TYc`\Qic�dXU�di`U�_V�`b_SUcc_b��CdQdYS��;Y^U]QdYS��?^�
DXU�6\i��Cd_`�7_���dXU�cdQbd�Q^T�U^T�dY]U�_V�`b_SUcc�
Y^W�Y^�\_SQ\�dY]U�Q^T�dXU�TebQdY_^�_V�`b_SUccY^W�Y^
cUS_^Tc�

@Qb]c� TYc`\Qic�Y]`_bdQ^d�`b_SUccY^W�`QbQ]UdUbc��ceSX�Qc�dXU
`b_SUccY^W�Y^dUbfQ\��dXU�U\UfQdY_^�Sed_VV�ecUT�V_b�`b_S�
UccY^W�Q^T�dXU�bUVUbU^SU�cQdU\\YdU�@B>�^e]RUb�_b�Y^TY�
SQdUc�Qed_]QdYS�bUVUbU^SU�cQdU\\YdU�cU\USdY_^��1ed_�
]QdYS��

(�"�$ 2QcU\Y^U�BU`_bd

C_\edY_^c�Q^T�`_cYdY_^c�QbU�cd_bUT�Y^�dXU�`b_ZUSd�VY\U�Y^�QTTYdY_^�d_�dXU
S__bTY^QdU�Y^V_b]QdY_^�_V�VYhUT�`_Y^dc�

7U_7U^Yecµc�^Ug�8i`Ub@QWU�dUhd�`bUcU^dQdY_^�d__\�Q\\_gc�i_e�d_�_ed�
`ed�Q\\�bUce\dc�Q^T�`b_SUccY^W�Y^V_b]QdY_^�Y^�8D=<�V_b]Qd�Q^T�Y^
UQci�d_�Y^dUb`bUd�]Q^^Ub��8i`Ub@QWU�_VVUbc�dXU�Ve\\�Ve^SdY_^Q\Ydi�_V�dXU
8D=<�\Q^WeQWU�

I_e�]Qi�ReY\T�QTTYdY_^Q\�XYWX\i�c`USYQ\YjUT�]QSb_c�VYddY^W�UhQSd\i�i_eb�^UUTc�Q^T
UhdU^d�dXU�Ve^SdY_^Q\Ydi�Ri�Ti^Q]YSQ\\i�\_QTY^W�4<<c��DXU�8i`Ub@QWU�EcUbµc�7eYTU
Q^T�dXU�8i`Ub@QWU�=QSb_�@b_WbQ]]Y^W�7eYTU�_VVUb�TUdQY\UT�Y^V_b]QdY_^�_^�dXYc
d__\�
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7U_7U^Yec�WU^UbQdUc�Q�bU`_bd�V_b�UQSX�RQcU\Y^U��I_e�XQfU�cUfUbQ\�`_c�
cYRY\YdYUc�d_�cdQbd�8i`Ub@QWU�Q^T�d_�\_QT�dXU�bU`_bd�bUVUbbY^W�d_�Q�RQcU�
\Y^U*

6YWebU�(�!!*�3X__cU�BU`_bd���

GYdX�dXU�`b_ZUSd�`\_d��QSdYfQdU�dXU�RQcU\Y^U��_`U^�dXU�S_^dUhd�]U^e
gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�dXU�]U^e�YdU]�Re-
port… �

GYdX�dXU�^QfYWQd_b��UYdXUb�QSdYfQdU�dXU�RQcU\Y^U�YTU^dYVYUb�_b�dXU�BUce\dc
S_^dQY^Ub��9^�R_dX�SQcUc��_`U^�dXU�S_^dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU
bYWXd�]_ecU�Redd_^�Q^T�SX__cU�dXU�]U^e�YdU]�Report… �
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6YWebU�(�!"*�2QcU\Y^U�BU`_bd

DXYc�bU`_bd�Y^S\eTUc�dXU�_RcUbfQdY_^�VY\U�Y^V_b]QdY_^�_^�bUSUYfUbc�Q^T
_RcUbfUT�cQdU\\YdUc�Q^T�WYfUc�TUdQY\UT�\Ycdc�_^�Q\\�c_\edY_^c�Q^T�Q]RYWe�
Ydi�bUc_\edY_^�bUce\dc��BU`_bd�cUddY^Wc�Q\\_g�i_e�d_�Y^TYfYTeQ\\i�U^QR\U
Q^T�TYcQR\U�cUSdY_^c�_V�dXU�bU`_bd�_b�_dXUb�_`dY_^c�V_b�TYc`\Qi��8i�
`Ub@QWU�_VVUbc�Q�\_d�_V�UTYdY^W�Q^T�j__]Y^W�SQ`QRY\YdYUc�Q^T�Q\\_gc�i_e
d_�`bY^d�dXU�bU`_bd��D_�WU^UbQdU�Q�TYVVUbU^d�[Y^T�_V�bU`_bd�`\UQcU�ecU
dXU�=QSb_CdeTY_��I_e�gY\\�VY^T�Q^�Q^^_dQdUT�UhQ]`\U�bU`_bd�VY\U�Y^
1``U^TYh�6�
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8i`Ub@QWU�Q\\_gc�i_e�d_�cU\USd�Y^V_b]QdY_^�_V�dXU�TUVQe\d�RQcU\Y^U�bU�
`_bd��3X__cU�dXU�]U^e�YdU]�Report Settings…�_V�dXU�8i`Ub@QWU
]QY^�]U^e�Options ��DXU�TYQ\_W�?`dY_^c�`_`c�e`�Q^T�Q\\_gc�i_e�d_
cU\USd�Q^T�TU�cU\USd�cUSdY_^c�_V�dXU�bU`_bd��5�W���YV�i_e�S\UQb�dXU
SXUS[R_h�Detailed Point Information ��8i`Ub@QWU�gY\\�bU�TYc`\Qi
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Y^W��6_b�UQSX�cY^W\U�U`_SX�_V�TQdQ��QfQY\QRY\Ydi�Q^T�`bUSYcY_^�_V�dXU
S_]`edUT�`_cYdY_^�Yc�_^\i�bUcdbYSdUT�Ri�dXU�^e]RUb�_V�cQdU\\YdUc�QfQY\�
QR\U�Q^T�dXU�@4?@�fQ\eU�

6_b�C]__dXUT�47@C��SQbbYUb�`XQcUc�QbU�ecUT�d_�Y]`b_fU�`cUeT_bQ^WU
_RcUbfQdY_^�`bUSYcY_^��Q^T�S_^cUaeU^d\i�`_cYdY_^Y^W�QSSebQSi��7U_�
7U^Yec�ecUc�Q^�_`dY]Q\�cUaeU^dYQ\�VY\dUb�V_b�dXYc�Q\W_bYdX]��8UbU�
\_^WUb�dbQS[Y^W�Y^dUbfQ\c�gYdX_ed�\_ccUc�_V�\_S[�QbU�QTfQ^dQWU_ec�V_b
dXU�aeQ\Ydi�_V�dXU�bUce\dc�

9V�dXU�bUSUYfUb�Q\bUQTi�`UbV_b]UT�Q�`cUeT_bQ^WU�c]__dXY^W
ecY^W�SQbbYUb�`XQcUc��gXYSX�Yc�cU\USdQR\U�_^�]Q^i�bUSUYfUbc�
i_e�cX_e\T�^_d�ecU�C]__dXUT�47@C�`b_SUccY^W��C]__dXY^W
dXU�TQdQ�dgYSU�g_e\T�bUce\d�Y^�_`dY]YcdYS�UcdY]QdUc�_V�dXU�`_cY�
dY_^�cdQ^TQbT�TUfYQdY_^c�V_b�dXU�VY^Q\�`_cYdY_^c�Q^T�`b_XYRYd
bUQ\YcdYS�fYUg�_V�i_eb�TQdQ�aeQ\Ydi��EcU�47@C�]_TU�V_b�RUcd
bUce\dc�XUbU�
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Ce`Ub�C]__dXY^W�Yc�Q^�Q\W_bYdX]�dXQd�dQ[Uc�Q\\�TQdQ�RUdgUU^�dg_�SiS\U
c\Y`c�Q^T�ecUc�Yd�UaeQ\\i�V_b�Q\\�U`_SXc��C_��dXU�`bUSYcY_^�bU]QY^c�Qd�dXU
cQ]U�XYWX�\UfU\�cdQbdY^W�Vb_]�dXU�VYbcd�U`_SX��6_b�dXU�\Qcd�U`_SX�_V�Q
TQdQ�bQ^WU�gYdX_ed�SiS\U�c\Y`��dXU�`bUSYcY_^�Yc�YTU^dYSQ\�d_�Q�XQdSX�VY\dUb�
Y�U���²47@C�c]__dX³��DXU�`_cYdY_^c�S_]`edUT�ecY^W�dXU�ce`Ub�c]__dX
47@C�`b_SUcc_b�bUce\d�Y^�Q�fUbi�XYWX�bU\QdYfU�`bUSYcY_^�RUdgUU^�ceS�
SUccYfU�U`_SXc��DXQd�]UQ^c��dXQd�UfU^�YV�dXU�QRc_\edU�`_cYdY_^c�_V�dg_
U`_SXc�]YWXd�RU�gb_^W�Ri�Q�VUg�TUSY]UdUbc��dXU�TYVVUbU^SU�RUdgUU^
dXU�`_cYdY_^c�Yc�di`YSQ\\i�W__T�V_b�c_]U�SU^dY]UdUbc��DXYc�Yc�Q�fQ\eQR\U
VUQdebU�V_b��U�W���QUb_`X_d_WbQ]]UdbYS�`eb`_cUc�

)�#�" 4QdQ�4Yc`\Qi

DXU�^QfYWQd_b�gY\\�_VVUb�dXU�QTTYdY_^Q\�U^dbi�;Y^U]QdYSc��DXU�`b_ZUSd
`\_d��Ri�TUVQe\d��TYc`\Qic�dXU�cdQdYS�RQcU\Y^U�RUdgUU^�dXU�bUVUbU^SU�`_cY�
dY_^��dXU�XUQTUb�`_cYdY_^�_V�dXU�[Y^U]QdYS�VY\U�Q^T�Q�[Y^U]QdYS�`QdX
�dbQZUSd_bi���BU]U]RUb��i_e�]Qi�]_TYVi�dXU�`\_d�TYc`\Qi��X_gUfUb��bU�
VUb�d_�SXQ`dUb�%�"�"�Q^T�1``��1�#��

DXU�e^`b_SUccUT�b_fUb�TQdQ�]Qi�bUce\d�Y^�Q�`QdX�gYdX�Q\]_cd
^_�bUcU]R\Q^SU�d_�dXU�bUQ\�dbQZUSd_bi��RUSQecU�Zecd�dXU�^QfY�
WQdY_^�c_\edY_^��YV�`bUcU^d�Y^�dXU�b_fUb�VY\U��Yc�TYc`\QiUT�_^
dXU�cSbUU^�
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)�#�# 47@C�@b_SUccY^W

D_�cdQbd�`b_SUccY^W�Y^�47@C�]_TU�SX__cU�dXU�]U^e�YdU]
Process/Process Project�_b�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^��DXYc�gY\\�cdQbd�dXU�`b_SUcc_b�QSS_bTY^W�d_�dXU�`QbQ]UdUb�cUd�
dY^Wc�

@QbQ]UdUb�cUddY^W�Yc�TUcSbYRUT�Y^�TUdQY\�Y^�SXQ`dUb�'��6_b
[Y^U]QdYS�`b_SUccY^W��`\UQcU�^_dU�dXU�V_\\_gY^W*

• 9V�i_e�XQfU�SX_cU^�dXU�_`dY_^�Automatic��7U_7U^Yec�gY\\�Qed_�
]QdYSQ\\i�SX__cU�Qc�`b_SUccY^W�]_TU�OTF�V_b�[Y^U]QdYS�TQdQ�VY\Uc�
Stop&Go�V_b�Cd_`�7_�TQdQ�VY\U

• 9V�i_e�gQ^d�d_�]Q^eQ\\i�cU\USd�dXU�`b_SUccY^W�_`dY_^��i_e�cX_e\T
SX__cU�dXU�]U^e�YdU]�Process/Settings…/Processor �Q^T�cU�
\USd�Differential GPS �V_b�TYVVUbU^dYQ\�7@C��Smoothed Differ-
ential GPS �V_b�7U_7U^Yec�d_�c]__dX�`XQcU�TQdQ�gYdX�dXU�S_TU�_b
Super �Smoothed �d_�_RdQY^�XYWX�bU\QdYfU�QSSebQSYUc�V_b��U�W���`X_�
d_WbQ]]UdbYS�Q``\YSQdY_^c�

1VdUb�`b_SUccY^W�RUWY^c��Q�`b_WbUcc�gY^T_g�TYc`\Qic�dXU�`b_WbUcc�_V�dXU
`b_SUccY^W��I_e�]Qi�Y^dUbbe`d�`b_SUccY^W�XUbU�fYQ�dXU�Redd_^�Cancel�

6YWebU�)�$*�@b_WbUcc�2Qb
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7U_7U^Yecµ�47@C�`b_SUcc_b�bUQTc�dXU�TQdQ��dXU^�dXU�S_TU�`_cYdY_^Y^W
Yc�`UbV_b]UT��4U`U^TY^W�_^�dXU�`b_SUccY^W�]_TU�cU\USdUT��bQg�
c]__dXUT�_b�ce`Ub�c]__dXUT�`cUeT_bQ^WU�`_cYdY_^c�QbU�S_]`edUT�
@b_WbUcc�RQbc�TYc`\Qi�dXU�`b_WbUcc�_V�cUfUbQ\�cdU`c�

)�#�$ BUce\dc�_V�47@C���C]__dXUT�47@C�Q^T�Ce`Ub
C]__dXUT�@b_SUccY^W

1VdUb�47@C�`b_SUccY^W�7U_7U^Yec�`b_fYTUc�bUce\dc�Y^�^e]UbYSQ\�fQ\eUc
Q^T�Y^TYSQdUc�aeQ\Ydi�Y^�dXU�`b_ZUSd�`\_d�

47@C�`b_SUccY^W�]Qi�bUce\d�Y^�TYVVUbU^d�c_\edY_^c�cY^SU�dXU�[Y^U]QdYS
TQdQ�]YWXd�XQfU�RUU^�`b_SUccUT�gYdX�TYVVUbU^d�`QbQ]UdUbc�\Y[U�`b_S�
UccY^W�Y^dUbfQ\��U\UfQdY_^�Sed_VV�UdS�

)�#�$�! �DXU�@b_ZUSd�@\_d�AeQ\Ydi�9^TYSQd_b�3_\_bc
GXU^�47@C�`b_SUccY^W�Yc�VY^YcXUT��7U_7U^Yec�bUTbQgc�dXU�cSbUU^��1\\
S_]`edUT�`_cYdY_^c�QbU�TbQg^�

6YWebU�)�%*�@b_SUccUT�;Y^U]QdYS�4QdQ
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9^�QTTYdY_^��dY]U�\QRU\c�QbU�QTTUT�d_�dXU�`_cYdY_^c��I_e�]Qi�Y^cUbd�dXU
dY]U�]Qb[Ubc�Y^d_�i_eb�`b_ZUSd�`\_d�ecY^W�dXU�Define… �Redd_^�Y^
Process/Settings…/Display �_b�fYQ�View/Display/Config
Layers ��3XUS[�dXU�<QiUb�Time Markers �

)�#�$�" DXU�?ed`ed�GY^T_g
DXU�_ed`ed�gY^T_g�TYc`\Qic�Y^V_b]QdY_^�_^�dXU�[Y^U]QdYS�RQcU\Y^U
`b_SUccY^W�Q^T�Q\\�gQb^Y^Wc�Q^T�Ubb_b�]UccQWUc��I_e�]Qi�`bY^d�dXU
S_^dU^dc�_V�dXU�_ed`ed�gY^T_g�d_�Q^�1C399�VY\U��SX__cU�dXU�S_^dUhd
]U^e�YdU]�Save to File ��

DXU�_ed`ed�gY^T_g�Y^V_b]QdY_^�Y^S\eTUc�dXU�^Q]U�_V�dXU�`b_SUccUT
RQcU\Y^U��dXU�`b_SUccUT�Y^dUbfQ\�Y^�7@C�cUS_^Tc�Q^T�dXU�bUce\d�_V�S_TU
Q^T�`XQcU�`_cYdY_^Y^W�Y^�QRc_\edU�Q^T�bU\QdYfU�fQ\eUc��1TTYdY_^Q\\i��Y^�
V_b]QdY_^�_^�cd_bUT�S_TU�TUbYfUT�`_cYdY_^c�Q^T�dXU�TebQdY_^�_V�dXU
`b_SUccY^W�Yc�TYc`\QiUT�

)�#�$�# ;Y^U]QdYS�<Y^U�BU`_bd
DXU�]QY^�bUce\d�_V�4YVVUbU^dYQ\�7@C��C]__dXUT�4YVVUbU^dYQ\�7@C�Q^T
Ce`Ub�C]__dXUT�47@C�`b_SUccY^W�Yc�gbYddU^�Y^�Q�`b_d_S_\�bU`_bd�

7U_7U^Yecµ�c]Qbd�8i`Ub@QWU�dUhd�`bUcU^dQdY_^�d__\�Q\\_gc�i_e�d_�_ed�
`ed�Q\\�bUce\dc�Y^�Q�V_b]QddUT�Q^T�UQci�d_�Y^dUb`bUd�]Q^^Ub�

I_e�]Qi�ReY\T�QTTYdY_^Q\�XYWX\i�c`USYQ\YjUT�]QSb_c�VYddY^W�UhQSd\i�i_eb�^UUTc�Q^T
UhdU^d�dXU�Ve^SdY_^Q\Ydi�Ri�Ti^Q]YSQ\\i�\_QTY^W�4<<c��DXU�8i`Ub@QWU�EcUbµc�7eYTU
Q^T�dXU�8i`Ub@QWU�=QSb_�@b_WbQ]]Y^W�7eYTU�_VVUb�TUdQY\UT�Y^V_b]QdY_^�_^�dXYc
d__\�

7U_7U^Yec�WU^UbQdUc�_^U�bU`_bd�V_b�dXU�[Y^U]QdYS�\Y^U��I_e�XQfU�cUf�
UbQ\�`_ccYRY\YdYUc�d_�cdQbd�8i`Ub@QWU�Q^T�d_�\_QT�dXU�bU`_bd�bUVUbbY^W�d_
Q�[Y^U]QdYS�RQcU\Y^U*
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• GYdX�dXU�`b_ZUSd�`\_d�_b�dXU�^QfYWQd_b��QSdYfQdU�dXU�RQcU\Y^U�YTU^dY�
VYUb��_`U^�dXU�S_^dUhd�]U^e�gYdX�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^
Q^T�SX__cU�dXU�]U^e�YdU]�Report… �

 
• 6b_]�dXU�d__\RQb�@b_SUccY^W��SX__cU�dXU�S_bbUc`_^TY^W�Red�

d_^�

9^�dXU�bU`_bd��cUU�dXU�V_\\_gY^W�VYWebU��i_e�gY\\�VY^T�Y^V_b]QdY_^
QR_ed�dXU�VY\Uc�`b_SUccUT��cQdU\\YdUc�dbQS[UT�Q^T�\_ccUc�_V�\_S[�TUdUSdUT�

DXU�`b_d_S_\��bU`_bd��Yc�Q\]_cd�YTU^dYSQ\�d_�dXU�Cd_`�7_�`b_d_S_\�e`
d_�dXU�S_TU�`_cYdY_^Y^W�]UccQWU��1VdUb�dXQd��dXU�bU`_bd�cd_`c��@\UQcU
cUU�1``U^TYh�6�V_b�Q^�Q^^_dQdUT�UhQ]`\U�VY\U�

BU`_bd�CUddY^Wc�Q\\_g�i_e�d_�Y^TYfYTeQ\\i�U^QR\U�Q^T�TYcQR\U�cUSdY_^c�_V
dXU�bU`_bd�_b�_dXUb�_`dY_^c�V_b�TYc`\Qi��2i�TUVQe\d��c_]U�_`dY_^c�QbU
TYcQR\UT��8i`Ub@QWU�_VVUbc�UTYdY^W�Q^T�j__]Y^W�d__\c�Q^T�Q\\_gc�i_e
d_�`bY^d�dXU�bU`_bd��D_�WU^UbQdU�Q�TYVVUbU^d�[Y^T�_V�bU`_bd�ecU�dXU
=QSb_CdeTY_�
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6YWebU�)�&*�;Y^U]QdYS�BU`_bd

)�#�$�$ @b_ZUSd�BU`_bdc
CUfUbQ\�@b_ZUSd�BU`_bdc�QbU�QfQY\QR\U�RUV_bU�Q^T�QVdUb�`b_SUccY^W�fYQ
dXU�YdU]�Reports… �_V�dXU�`e\\�T_g^�]U^e�Project ��6_b�Q�TUcSbY`�
dY_^�_V�dXU�bU`_bdc�`\UQcU�bUVUb�d_�SXQ`dUb�(�"�%�
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)�#�$�% 5h`_bd�6Y\Uc
I_e�]Qi�Y^c`USd�Q�ce]]Qbi�_V�dXU�_RdQY^UT�bUce\dc�Q^T�SbUQdU�_ed`ed
VY\Uc�fYQ�dXU�@b_`UbdYUc�gY^T_g�_V�dXU�[Y^U]QdYS�dbQZUSd_bi�

6YWebU�)�'*�DbQZUSd_bi�5^dbi

D_�bUfYUg�dXU�`b_`UbdYUc�_V�dXU�dbQZUSd_bi�S\YS[�gYdX�dXU�bYWXd�]_ecU�
Redd_^�_^d_�dXU�^QfYWQd_b�YdU]�Trajectory��V_e^T�fYQ�dXU�b_fUb�_R�
cUbfQdY_^�VY\U���DXU�S_bbU\QdUT�S_^dUhd�]U^e�`_`c�e`��>_g�SX__cU�dXU
_`dY_^�Properties���DXU�@b_`Ubdi*�;Y^U]QdYS�@QdX�^_dUR__[�gYdX
dXU�cY^W\U�`QWU�@QdX�Q\\_gc�i_e�d_�bUfYUg�Q^T�Uh`_bd�dXU�dbQZUSd_bi�
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6YWebU�)�(*�@b_`Ubdi*�;Y^U]QdYS�@QdX

@QWU�@QdX�TYc`\Qic�dXU�V_\\_gY^W�fQ\eUc*
>e]RUb�_V�`_cYdY_^c�TUbYfUT�Vb_]�S_TU�`_cYdY_^Y^W��Positions�
>e]RUb�_V�cd_`�`_Y^dc�dXU�VY\U�S_^dQY^c��Points�

DXU�Export to Format�R_h�Q\\_gc�i_e�d_�Uh`_bd�dXU�`b_SUccUT�S_TU
`_cYdY_^c�d_�Q^�Uh`_bd�VY\U��D_�T_�c_��cU\USd�_^U�_V�dXU�Uh`_bd�VY\U�V_b�
]Qdc�Q^T�S\YS[�dXU�Redd_^�Export�d_�cdQbd�dXU�SbUQdY_^�_V�dXU�Uh`_bd
VY\U�

I_e�]Qi�Secd_]YjU�dXU�\Ycd�_V�Uh`_bd�V_b]Qdc�fYQ�dXU�]U^e�item Ex-
port Formats – Kinematic… �_V�dXU�Options �`e\\�T_g^�]U^e�
6Y^T�Q�Ve\\�TUcSbY`dY_^�_V�dXYc�VUQdebU�Y^�1``U^TYh�1�&��1``��2�$�_VVUbc
Q�TUcSbY`dY_^�_V�Q\\�SebbU^d\i�QfQY\QR\U�Uh`_bd�V_b]Qdc�
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)�$ Cd_`�7_�Q^T�79C�CebfUiY^W

)�$�! 2QcYSc

Cd_`�7_�`b_SUccY^W�S_]RY^Uc�dXU�QTfQ^dQWUc�_V�CdQdYS�Q^T�;Y^U]QdYS
cebfUi�dUSX^YaeUc��GXY\U�WUddY^W�dXU�`b_TeSdYfYdi�_V�;Y^U]QdYS��Yd�WYfUc
dXU�QSSebQSi�_V�CdQdYS�Qd�Q^i�cU\USdUT�`_Y^dc�

DXU�cebfUi�Yc�cdQbdUT�gYdX�Q�cX_bd�]UQcebU]U^d�Qd�Q�`bUfY_ec\i�]UQc�
ebUT�`_Y^d�°�SQ\\UT�Q�;^_g^�@_Y^d����_b�_^�Q�FUbi�CX_bd�6YhUT�2QcU\Y^U
�FC62����1\dUb^QdYfU\i��Q]RYWeYdYUc�SQ^�RU�VYhUT�ecY^W�dXU�²cX_bd�cdQdYS³
dUSX^YaeUc�gXY\U�_SSe`iY^W�Q�cdQdYS�`_Y^d�V_b�c_]U�]Y^edUc��DXYc�WYfUc
dXU�`b_SUccY^W�c_VdgQbU�dXU�Y^V_b]QdY_^�_^�dXU�Y^dUWUb�Q]RYWeYdYUc�c_
dXQd�dXU�SebbU^d�fQ\eUc�QbU�[^_g^��DXU�fQ\eUc�QbU�SQbbYUT�V_bgQbT�d_
ceRcUaeU^d�`_Y^dc�Ri�ecY^W�dXU�[Y^U]QdYS�]UQcebU]U^d�dUSX^YaeU��Y�U�
dXU�b_fY^W�bUSUYfUb�]QY^dQY^c�\_S[�_^�Qd�\UQcd�$�cQdU\\YdUc�TebY^W�Ydc
]_fU]U^d�Vb_]�_^U�`_Y^d�d_�dXU�^Uhd��4QdQ�Yc�bUS_bTUT�S_^dY^e_ec\i
TebY^W�]UQcebU]U^d��1�S_^fU^YU^d�Q\dUb^QdYfU�d_�;^_g^�@_Y^d�_b
FC62�Y^YdYQ\YjQdY_^c��Uc`USYQ\\i�V_b�TeQ\�VbUaeU^Si�TQdQ��Yc�Q]RYWeYdi
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dYQ\YjQdY_^�]UdX_Tc�

79C�`_cYdY_^Y^W�Yc�fUbi�cY]Y\Qb�d_�dXU�Cd_`�7_�cebfUiY^W��8_gUfUb��dXU
TU]Q^Tc�_^�dXU�`_cYdY_^�QSSebQSYUc�QbU�\Ucc�Ri�VQb�bUWQbTY^W�dXU�S\Qc�
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dXU�_SSe`QdY_^c�_V�S_^db_\�`_Y^dc�gY\\�RU�\_cd��Red�bU�Y^YdYQ\YjQdY_^�Qd
dXU�cUS_^T�S_^db_\�`_Y^d�cX_e\T�RU�ceSSUccVe\�
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6YWebU�)�"!*�6U^SU�CQdU\\YdUc�_VV�d_�C`\Yd�4QdQ

9V�]_bU�dXQ^�dg_�fYcYdc�gUbU�]QTU�d_�Q�`_Y^d�Q^T�dXU�bUce\dc�T_�^_d
]QdSX��i_e�cX_e\T�dbi�d_�SXQ^WU�dXU�`_Y^d�^e]RUbc�V_b�UQSX�_SSe`Q�
dY_^�d_�Q�^Ug�e^YaeU�^e]RUb�V_b�dUcd�`eb`_cUc�Q^T�bU`b_SUcc��DXYc�gY\\
Q\\_g�i_e�d_�S_]`QbU�dXU�TYVVUbU^d�`_Y^d�`_cYdY_^c�dXQd�UQSX�_SSe`Q�
dY_^�XQc�WYfU^��gYdX_ed�]Q[Y^W�dXU�`b_SUcc_b�VQY\��DXYc�cX_e\T�XU\`�d_
Yc_\QdU�dXU�`b_R\U]�QbUQ�

)�$�&�$ ?D6�5^XQ^SU]U^d���?`dY_^
DXU��?D6�U^XQ^SU]U^d�_`dY_^�Qed_]QdYSQ\\i�QddU]`dc�d_�VYh�WQ`c�Y^
Cd_`�7_�TQdQ�gYdX�?D6�Q\W_bYdX]c��DXU�`bY^SY`\U�Yc�Uh`\QY^UT�Y^�cUS�
dY_^�)�%�

)�$�' Cd_`�7_�5bb_b�=UccQWUc

DXU�V_\\_gY^W�\Ycdc�Ubb_b�]UccQWUc�gXYSX�]Qi�_SSeb�Y^�S_^^USdY_^�gYdX
Cd_`�7_�`b_SUccY^W��9d�ceWWUcdc�bUQc_^c�Q^T�c_\edY_^c�

 Couldn’t get position of point 0277
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DXU�`_cd`b_SUcc_b�S_e\T�^_d�S_]`edU�dXU�`_cYdY_^�_V�dXU�`_Y^d��DXU
TUdQY\UT�bUQc_^�Yc�V_e^T�Y^�dXU�`b_d_S_\�bU`_bd�VY\U�

 No data observed
DXUbU�Yc�^_�TQdQ�QfQY\QR\U�V_b�`_cd`b_SUccY^W��@\UQcU�SXUS[�dXQd�i_e�cU�
\USdUT�dXU�`QYb�_V�bUVUbU^SU�Q^T�b_fUb�_RcUbfQdY_^�VY\U�i_e�bUS_bTUT
gXY\U�cebfUiY^W��I_e�]YWXd�dbi�d_�TUS_TU�bUSUYfUb�TQdQ�QWQY^�Q^T
SXUS[�dXQd�i_e�dbQ^cVUbbUT�dXU�S_bbUSd�VY\Uc�Vb_]�dXU�bUSUYfUb�d_�i_eb
S_]`edUb�

 10 <= PDOP <= 20
DXU�`_Y^d�gQc�cebfUiUT�gYdX�`__b�@4?@�fQ\eUc��^_�`_cYdY_^�S_e\T�RU
S_]`edUT�

 No ambiguities fixed
DXU�c_VdgQbU�S_e\T�^_d�VYh�dXU�Q]RYWeYdYUc�V_b�i_eb�cebfUi�`_Y^dc�Q^T
dXUbUV_bU�Yd�SQ^^_d�S_]`edU�`_cYdY_^c��@\UQcU�SXUS[�i_eb�FC62�Q^T
[^_g^�`_cYdY_^�`_Y^dc�

 1 <= sats <= 3
DXU�^e]RUb�_V�cQdU\\YdUc�_RcUbfUT�Yc�^_d�ceVVYSYU^d�V_b�`_cYdY_^�_ed`ed�

 ERROR: no memory for baseline output
I_eb�S_]`edUb�T_Uc�^_d�XQfU�U^_eWX�]U]_bi�\UVd�V_b�RQcU\Y^U�_ed`ed
d_�dXU�`b_ZUSd�VY\U��I_e�cX_e\T�TU\UdU�c_]U�VY\Uc�_^�i_eb�XQbT�TYc[�d_
WUd�]_bU�fYbdeQ\�]U]_bi�
 Can’t open ROVE1401.obs
DXU�`b_WbQ]�S_e\T�^_d�_`U^�dXU�VY\U�c`USYVYUT��@UbXQ`c�i_e�QbU�g_b[�
Y^W�_^�Q�^Udg_b[�Q^T�Q^_dXUb�ecUb�Yc�dbiY^W�d_�`b_SUcc�dXU�cQ]U�VY\U�Qd
dXU�cQ]U�dY]U�

 Can’t read Rove1401.OBS, invalid observation header
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)�$!#

DXU�_RcUbfQdY_^�VY\U�Yc�S_bbe`dUT��@\UQcU�bU`UQd�dXU�T_g^\_QT�Q^T�TU�
S_TU�cdU`c�V_b�bUSUYfUb�TQdQ��9V�dXU�bUQc_^�Yc�e^[^_g^��dbi�dXU�_`dY_^
Export RINEX�_V�dXU�_RcUbfQdY_^�VY\U�S_^dUhd�]U^e�Q^T�UTYd�dXU�1C�
399�B9>5H�VY\U��Q\dX_eWX�YV�dXU�VY\U�Yc�bUQ\\i�S_bbe`dUT�dXYc�SQ^^_d�g_b[
UYdXUb�

 Reference file ROVE1401.OBS is not static but
STOP&GO. Have you chosen the correct reference ob-
servation?
DXU�bUVUbU^SU�VY\U�cU\USdUT�]ecd�RU�Q�cdQdYS�_RcUbfQdY_^�VY\U��@UbXQ`c
i_e�cgYdSXUT�bUVUbU^SU�Q^T�b_fUb�VY\U/�9V�i_e�XQfU�]QTU�cebU�dXU�cU�
\USdUT�VY\U�Yc�dXU�S_bbUSd�_^U��i_e�SQ^�SXQ^WU�dXU�di`U�_V�_RcUbfQdY_^
VY\U�Y^�dXU�_RcUbfQdY_^�VY\U�@b_`UbdYUc�^_dUR__[��`QWU�Di`U�

 Software not licensed for Stop&Go processing
I_eb�fUbcY_^�_V�7U_7U^Yec�Yc�^_d�\YSU^cUT�V_b�Cd_`�7_�`b_SUccY^W�
I_e�S_e\T�e`TQdU�dXU�c_VdgQbU��`\UQcU�Qc[�i_eb�c_VdgQbU�bU`bUcU^dQ�
dYfU�

 Given time span 600000 ... 601000 excludes all
data!
DXUbU�Yc�^_�cY]e\dQ^U_ec�bUVUbU^SU�Q^T�b_fUb�_RcUbfQdY_^�TQdQ�Y^�dXU
`b_SUccY^W�dY]U�c`Q^�i_e�c`USYVYUT�
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)�$!$

 Observation files don’t overlap!
DXU�b_fUb�Q^T�bUVUbU^SU�_RcUbfQdY_^�VY\Uc�T_�^_d�S_^dQY^�Q^i�TQdQ�cY�
]e\dQ^U_ec\i�bUS_bTUT�

 L1 code type missing in ”ROVE1401.OBS”:
 L2 code type missing in ”ROVE1401.OBS”:
 L1 carrier type missing in ”ROVE1401.OBS”:
 L2 carrier type missing in ”ROVE1401.OBS”
I_e�c`USYVYUT�Q�`b_SUccY^W�]_TU��gXYSX�bUaeYbUc�Q�7@C�_RcUbfQR\U
dXQd�Yc�^_d�`bUcU^d�Y^�dXU�VY\Uc�WYfU^�

 No data in observation file ”ROVE1401.OBS”:
 No data in reference file ”BASE1401.OBS”
DXU�b_fUb�_b�bUVUbU^SU�_RcUbfQdY_^�VY\U�T_Uc^µd�S_^dQY^�Q^i�TQdQ�
@\UQcU�bU`UQd�T_g^\_QTY^W�Q^T�TUS_TY^W�_V�dXU�VY\U�

 WARNING: joint RMS 505.9 mm > 45 mm, cycle slip
possible:
3XUS[Y^W�dXU�`_cYdY_^c�_V�bUfYcYdUT�`_Y^dc��dXUbU�Yc�Q�TYcSbU`Q^Si�Y^�dXU
bUce\d��=QiRU�dXU�bUSUYfUb�cd_bUT�Q^�e^TUdUSdUT�SiS\U�c\Y`

 WARNING: computed position of point ”210” differs
0.5 m from known position:
 WARNING: computed VSFB of point ”STRT” differs 0.6
m from given VSFB
DXU�c_VdgQbU�S_]`edUT�Q�`_cYdY_^�TYVVUbU^d�Vb_]�dXQd�c`USYVYUT�V_b�Q
[^_g^�`_cYdY_^�`_Y^d�_b�FC62��@\UQcU�SXUS[�`_Y^d�^e]RUb�Q^T�RQcU�
\Y^U�S_]`_^U^dc�_V�dXYc�`_Y^d�Q^T�Q\\�_dXUb�Y^YdYQ\YjQdY_^�`_Y^dc�
 WARNING: standard deviation 42.1 mm > 20.0 mm
DXU�cdQ^TQbT�TUfYQdY_^�_V�dXU�RQcU\Y^U�S_]`_^U^dc�_V�Q�`_Y^d�S_]�
`edUT�UhSUUTc�dXU�dXbUcX_\T�WYfU^�Ri�dXU�Maximum Position
Sigma�\Y^U�Y^�dXU�@b_SUccY^W�?`dY_^c�`QWU�1TfQ^SUT�

 WARNING: RMS 50.0 mm > 25.0 mm
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DXU�B=C�fQ\eU�Qd�Q�WYfU^�`_Y^d�`_cYdY_^�S_]`edQdY_^�UhSUUTc�dXU
dXbUcX_\T�fQ\eU�

 Only 3 satellites tracked simultaneously!
DXU�bUVUbU^SU�Q^T�b_fUb�_RcUbfQdY_^�S_^dQY^c�cY]e\dQ^U_ec�TQdQ�V_b�Q
VUg�cQdU\\YdUc��^_d�ceVVYSYU^d�V_b�Q]RYWeYdi�VYhY^W��@_ccYR\U�bUQc_^c�QbU*
gb_^W�]QdSXY^W�_V�VY\Uc��RQT�U`XU]UbYc�TQdQ�V_b�c_]U�_b�Q\\�cQdU\\YdUc�
d__�]Q^i�cQdU\\YdUc�UhS\eTUT�]Q^eQ\\i�Vb_]�`b_SUccY^W�

 No ambiguities fixed, no positioning
DXU�Y^YdYQ\YjQdY_^c�S_e\T^µd�VYh�Q^i�Q]RYWeYdYUc��>_�`_cYdY_^c�S_e\T�RU
S_]`edUT��@\UQcU�SXUS[�i_eb�FC62�c`USYVYSQdY_^c�Q^T�[^_g^�`_cYdY_^
S_^db_\�`_Y^dc�

 No positions could be computed
DXU�`b_WbQ]�S_e\T�^_d�S_]`edU�Q^i�`_cYdY_^c��DXU�WU_]Udbi�_b�TQdQ
QbU�d__�RQT�V_b�`_cYdY_^Y^W�

 Insufficient memory, aborting program
I_eb�S_]`edUb�T_Uc^µd�XQfU�ceVVYSYU^d�VbUU�]U]_bi�V_b�Cd_`�7_
`b_SUccY^W��I_e�]ecd�TU\UdU�c_]U�VY\Uc�_^�i_eb�XQbT�TYc[�d_�Y^SbUQcU
fYbdeQ\�]U]_bi�cYjU�
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)�% ?^�DXU�6\i�@_cYdY_^ Y^W

)�%�! 2QcYSc

@_cYdY_^�`_cd`b_SUccY^W�gYdX�_^�dXU�V\i�Q]RYWeYdi�bUc_\edY_^��?D6��Yc
dXU�]UdX_T�_V�SX_YSU�V_b�Q\\�[Y^U]QdYS�Q``\YSQdY_^c�dXQd�bUaeYbU�Q�SU^�
dY]UdUb�\UfU\�QSSebQSi��9d�Yc�dXU�cdQdU�_V�dXU�Qbd�_V�7@C�SQbbYUb�`XQcU
RQcUT�[Y^U]QdYS�`_cYdY_^Y^W�

?D6�`b_SUccY^W�T_Uc^µd�^UUT�Q^i�cdQdYS�Y^YdYQ\YjQdY_^c��DXU�b_fY^W�bU�
SUYfUb�SQ^�cdQbd�gYdX_ed�Q^i�dY]U�TU\Qi�Q^T�`b_TeSdYfYdi�\_cc�V_b�dXU�Y^Y�
dYQ\YjQdY_^�`XQcUc��?^\i�?D6�]Q[Uc�`_cYdY_^Y^W�gYdX�SU^dY]UdUb�\UfU\
QSSebQSi�`_ccYR\U�V_b�Q``\YSQdY_^c�dXQd�SQ^^_d�ecU�cdQdYS�Y^YdYQ\YjQdY_^c
_b�bUY^YdYQ\YjQdY_^c��U�W���V_b�V\YWXd�`QdX�TUdUb]Y^QdY_^�Q^T�]QbY^U�Q`�
`\YSQdY_^c�

D_�TUdUb]Y^U�dXU�Y^dUWUb�Q]RYWeYdYUc�^UUTUT�V_b�`bUSYcU�SQbbYUb�`XQcU
RQcUT�`_cYdY_^Y^W��?D6�gY\\�^UUT�Q�dY]U�Y^dUbfQ\�gYdX�Qd�\UQcd�%�cQdU\�
\YdUc�dbQS[UT�gYdX_ed�\_cc�_V�\_S[��DXYc�Y^dUbfQ\�Yc�di`YSQ\\i�! �cUS�d_�!
]Y^�ecY^W�<g�V_b�TeQ\�VbUaeU^Si�TQdQ�Q^T�%�d_�! �]Y^edUc�V_b�cY^W\U
VbUaeU^Si�TQdQ��DY]U�bUaeYbU]U^dc�V_b�?D6�Q]RYWeYdi�bUc_\edY_^�TU�
`U^T�fUbi�]eSX�_^�dXU�^e]RUb�_V�cQdU\\YdUc��cQdU\\YdU�WU_]Udbi�Q^T
cYW^Q\�]e\dY`QdX��DXU�Y^dUbfQ\�SQ^�RU�cX_bdUb�_b�\_^WUb�TU`U^TY^W�_^
dXU�S_^TYdY_^c�_V�TQdQ�bUS_bTY^W��=Y^Y]YjY^W�]e\dY`QdX�Q^T�ecY^W�RUcd
[Y^U]QdYS�Q^dU^^Qc�Yc�Q\gQic�UccU^dYQ\��YV�Q�bUce\d�Yc�d_�RU�QSXYUfUT
gYdXY^�dXYc�dY]U��1VdUb�VYhY^W�dXU�Q]RYWeYdYUc�$�dbQS[UT�cQdU\\YdUc�gYdX�Q
W__T�@4?@�fQ\eU����'��QbU�ceVVYSYU^d�V_b�`bUSYcU�`_cYdY_^Y^W�

7U_7U^Yec�Y]`\U]U^dc�dXbUU�TYVVUbU^d�]UdX_Tc�V_b�Q]RYWeYdi�TUdUb�
]Y^QdY_^��DXU�`bUVUbbUT�]UdX_T�V_b�TeQ\�VbUaeU^Si�TQdQ�Yc�dXU�gYTU�
\Q^Y^W�VY\dUbY^W�dUSX^YaeU��DXYc�_`dY_^�Yc�cU\USdUT�Ri�<g�_b�<g�<^
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`b_SUccY^W��9d�ecUc�Q^�U^XQ^SUT�V\_Qd�c_\edY_^�Qc�UcdY]QdU�Q^T�Q�dY]U
_`dY]YjUT�Q]RYWeYdi�cUQbSX�QSS_e^dY^W�V_b�<"�]UQcebU]U^dc��1�WU�
_]Udbi�VbUU�Q]RYWeYdi�UcdY]QdU�Yc�S_]`edUT�V_b�dXYc�SQbbYUb�S_]RY^Q�
dY_^��DXU�Q]RYWeYdi�cUQbSX�Yc�dXU^�T_^U�Y^�dXU�bUce\dY^W�^Qbb_g�cUQbSX
c`QSU�

9V�i_e�SX__cU�dXU�<!�<"�SQbbYUb�`XQcU�S_]RY^QdY_^�V_b�`b_SUccY^W
TeQ\�VbUaeU^Si�TQdQ��Q�WU_]Udbi�VbUU�Q]RYWeYdi�UcdY]QdU�Yc�S_]`edUT�
DXU�Q]RYWeYdi�cUQbSX�Yc�dXU^�T_^U�Y^�dXU�bUce\dY^W�^Qbb_g�cUQbSX
c`QSU�

CY^W\U�VbUaeU^Si�`b_SUccY^W��<!�_b�<"�TQdQ��Yc�Q\gQic�T_^U�gYdX�U^�
XQ^SUT�V\_QdY^W�c_\edY_^�Q^T�dY]U�_`dY]YjUT�cUQbSX�
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)�%�" ?D6�4QdQ�4Yc`\Qi

DXU�^QfYWQd_b�gY\\�_VVUb�dXU�QTTYdY_^Q\�U^dbi�;Y^U]QdYSc��DXU�TYc`\Qi
gY\\�b_eWX\i�cX_g�dXU�b_fUbµc�`QdX�Q^T�dXU�`_cYdY_^�_V�dXU�bUVUbU^SU
bUSUYfUb��BU]U]RUb��i_e�]Qi�]_TYVi�dXU�`\_d�TYc`\Qi��X_gUfUb��bUVUb
d_�SXQ`dUb�%�"�"�Q^T�1``��1�#��

DXU�e^`b_SUccUT�b_fUb�TQdQ�]Qi�bUce\d�Y^�Q�²RQcU\Y^U³�gYdX
Q\]_cd�^_�bUcU]R\Q^SU�d_�dXU�bUQ\�dbQZUSd_bi�

6YWebU�)�""*�E^`b_SUccUT�;Y^U]QdYS�?D6�4QdQ

%
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)�%�# ?D6�@b_SUccY^W

D_�cdQbd�`b_SUccY^W�Y^�?D6�]_TU�SX__cU�dXU�]U^e�YdU]
Process/Process Project�_b�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^��DXYc�gY\\�cdQbd�dXU�`b_SUcc_b�QSS_bTY^W�d_�dXU�`QbQ]UdUb�cUd�
dY^Wc�

8_g�d_�cUd�`QbQ]UdUbc�Yc�TUcSbYRUT�Y^�TUdQY\�Y^�SXQ`dUb�'��6_b
[Y^U]QdYS�`b_SUccY^W��`\UQcU�^_dU�dXU�V_\\_gY^W*

• 9V�i_e�XQfU�SX_cU^�dXU�_`dY_^�1ed_]QdYS��7U_7U^Yec�gY\\�Qed_]QdY�
SQ\\i�SX__cU�OTF�Qc�`b_SUccY^W�]_TU�

• 9V�i_e�gQ^d�d_�]Q^eQ\\i�cU\USd�dXU�`b_SUccY^W�_`dY_^��i_e�cX_e\T
SX__cU�dXU�]U^e�YdU]�Process/Settings…/Processor �Q^T�cU�
\USd�OTF�

1VdUb�`b_SUccY^W�RUWY^c��Q�`b_WbUcc�gY^T_g�TYc`\Qic�dXU�`b_WbUcc�_V�dXU
`b_SUccY^W��I_e�]Qi�Y^dUbbe`d�`b_SUccY^W�XUbU�gYdX�XU\`�_V�dXU�Redd_^
Cancel�

6YWebU�)�"#*�@b_WbUcc�2Qb
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7U_7U^Yecµ�?D6�`b_SUcc_b�`UbV_b]c�dXU�V_\\_gY^W�cdU`c*

6Ybcd��S_TU�`_cYdY_^Y^W�Yc�`UbV_b]UT�

DXU^��TQdQ�Yc�Q^Q\ijUT�V_b�SiS\U�c\Y`c�dXQd�SQ^�RU�bUc_\fUT��DXU�_RcUb�
fQdY_^c�QbU�^_g�cSQ^^UT�V_b�dXU�RUcd�dY]U�c`Q^c�V_b�Q]RYWeYdi�bUc_\e�
dY_^��3bYdUbYQ�QbU�^e]RUb�_V�cQdU\\YdUc�dbQS[UT��\U^WdX�_V�dXU�dY]U�c`Q^
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QdU\i�TYc`\Qic�Q�VYbcd�_fUbfYUg�_^�dXU�dUcd�bUce\dc��GXU^�dXU�be^�XQc�VY^�
YcXUT��7U_7U^Yec�Qed_]QdYSQ\\i�WU^UbQdUc�Q�aeQ\Ydi�dUcd�bU`_bd��_`U^c�Yd
ecY^W�dXU�8i`Ub@QWU�fYUgUb��bUVUb�d_�cUSdY_^�AeQ\Ydi�3_^db_\�BUce\dc��



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$#"

! �" <__`�3\_cebU�DUcd

DXU�<__`�3\_cebU�DUcd�Yc�_^U�_V�dg_�dUcdc�V_b�`b_SUcc_b�aeQ\Ydi�Q^T
SXUS[c�Q\\�`_ccYR\U�S_]RY^QdY_^c�_V�RQcU\Y^Uc�V_b�S\_cUT�\__`c�gYdX
\U^WdX�^��DXU�ce]�_V�Q\\�fUSd_bc�Y^�dXU�\__`�cX_e\T�RU�gYdXY^�Q�SUbdQY^
bQ^WU�Q^T�dXYc�SXUS[�SQ^�XYWX\YWXd�Ubb_bc��DXU�dUcd�ecUc�_^\i�dXU�RUcd
c_\edY_^c�_V�UQSX�`b_SUccY^W���DXUbUV_bU��`QWU�BUce\d�6Y\dUb�T_Uc�^_d
Q``\i��

D_�Q``\i�dXU�<__`�3\_cebU�dUcd�SX__cU�Process/Quality…/Tests
Q^T�]Qb[�dXU�SXUS[R_h�Loop Closure (uses BEST result) �

6YWebU�! �#*�<__`�3\_cebU



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$##

I_e�]Qi�TUVY^U�dXU�V_\\_gY^W�`QbQ]UdUbc����W_�d_�`QWU�Parameter�*

6YWebU�! �$*�<__`�3\_cebU�@QbQ]UdUbc

DXU�Significance�VQSd_b�TUcSbYRUc�dXU�bQ^WU�_V�Ubb_b�Q\\_gUT�V_b
dXU�\__`�dUcd�d_�RU�?;��9d�S_^cYcdc�_V�Q�VYhUT�Q^T�Q�Ti^Q]YS�`Qbd�4U�
VQe\d�fQ\eUc�QbU�%]]���!``]��gXYSX��U�W���S_bbUc`_^Tc�d_�!%�]]�Y^�Q
! []�RQcU\Y^U��

I_e�]Qi�SXQ^WU�dXU�fQ\eU�WYfU^�Y^�R_h�Number of Sides��DXU�TU�
VQe\d�fQ\eU�_V�#�bU`bUcU^dc�dbYQ^W\Uc��$�bU`bUcU^dc�aeQTbY\QdUbQ\c��Q^T�c_
_^��DXU�]Y^Y]e]�Q\\_gUT�fQ\eU�Yc�#�

DXU�dUcd�g_b[c�_^�U^QR\UT�\Y^Uc�_^\i�

@\UQcU�^_dU�dXQd�Y^�Q�^Udg_b[�dXU�^e]RUb�_V�S\_cebUc�gYdX�$�cYTUc�]Qi
RU�cYW^YVYSQ^d\i�\QbWUb�dXQ^�dXU�^e]RUb�_V�dbYQ^W\Uc��TU`U^TY^W�_^�dXU
QSdeQ\�d_`_WbQ`Xi�_V�dXU�^Udg_b[�

D_�VY^T�dXU�S\_cebU�_V�Q^�QbRYdbQbi�\U^WdX��Zecd�TYcQR\U�Q\\�\Y^Uc��U^QR\U
_^\i�dXU�\Y^Uc�_V�Y^dUbUcd��Q^T�dXU^�be^�dXU�dUcd��DXYc�Q``UQbc�d_�RU�Uh�



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$#$

dbU]U\i�`_gUbVe\��cY^SU�Q\\�`_ccYR\U�S\_cebUc�]Qi�RU�UhQ]Y^UT�Y^�Q�cY^�
W\U�cdU`�

! �# BU`UQdQRY\Ydi�DUcd

DXU�BU`UQdQRY\Ydi�DUcd�Yc�_^U�_V�dg_�dUcdc�V_b�`b_SUcc_b�aeQ\Ydi�Q^T
SXUS[c�dXU�RQcU\Y^Uc�V_b�UaeYfQ\U^SU�_V�dXU�TYVVUbU^d�SQ\Se\QdUT�bUce\dc�
9d�S_]`QbUc�Q\\�bUce\dc�_V�dXU�RQcU\Y^Uc�Q^T�SXUS[c�gXUdXUb�dXUi�cUU]
d_�RU�bU`UQdQR\U�_b�^_d��D_�T_�c_��Yd�SXUS[c��gXUdXUb�Q\\�bUce\dc�QbU
gYdXY^�Q�SUbdQY^�bQ^WU��CYW^YVYSQ^SU���DXU�RUcd�bUce\d�_V�dXU�\Qcd�`b_S�
UccY^W�QSdc�Qc�bUVUbU^SU�bUce\d�

D_�Q``\i�dXU�BU`UQdQRY\Ydi�DUcd�SX__cU�Process/Quality…/Tests
Q^T�]Qb[�dXU�SXUS[R_h�Repeatability (uses FILTERED re-
sult) �

6YWebU�! �%*�BU`UQdQRY\Ydi



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$#%

I_e�]Qi�TUVY^U�dXU�V_\\_gY^W�`QbQ]UdUb*��W_�d_�`QWU�Parameter�*

6YWebU�! �&*�BU`UQdQRY\Ydi�@QbQ]UdUbc

DXU�Significance�VQSd_b�_V�dXU�R_h�BU`UQdQRY\Ydi�TUcSbYRUc�dXU
bQ^WU�_V�Ubb_b�Q\\_gUT�V_b�dXU�BU`UQdQRY\Ydi�DUcd�d_�RU�?;��9d�S_^cYcdc
_V�Q�VYhUT�Q^T�Q�Ti^Q]YS�`Qbd��4UVQe\d�fQ\eUc�QbU�%]]���!``]��gXYSX�
U�W���S_bbUc`_^Tc�d_�!%�]]�Y^�Q�! []�RQcU\Y^U��



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$#&

! �$ CY^W\U�?RcUbfUT�@_Y^dc

DXYc�dUcd�Yc�_^U�_V�dg_�dUcdc�V_b�^Udg_b[�aeQ\Ydi�Q^T�SXUS[c�`_Y^dc
bUQSXUT�_^\i�fYQ�Q�cY^W\U�fUSd_b��7U_7U^Yec�Q``\YUc�Q�dg_V_\T�dUcd�Q^T
SXUS[c�V_b�`_Y^dc�dXQd�QbU�S_^^USdUT�fYQ�Q�cY^W\U�RQcU\Y^U�Qc�gU\\�Qc�V_b
`_Y^dc�dXQd�QbU�S_^^USdUT�fYQ�Q�cY^W\U��`b_SUccUT�RQcU\Y^U�

9V�Q�`_Y^d�Yc�S_^^USdUT�d_�dXU�^Udg_b[�fYQ�Q�cY^W\U�RQcU\Y^U��^_�_fUb�
TUdUb]Y^QdY_^�_V�Ydc�S__bTY^QdUc�gY\\�RU�`_ccYR\U�

D_�Q``\i�dXU�dUcd�SX__cU�Process/Quality…/Tests �Q^T�]Qb[�dXU
SXUS[R_h�Single Observed Points ��I_e�T_�^_d�XQfU�d_�cUd�Q^i�`Q�
bQ]UdUbc�

6YWebU�! �'*�CY^W\U�?RcUbfUT�@_Y^dc



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$#'

! �% >Udg_b[�3_^^USdYf Ydi�DUcd

DXYc�dUcd�Yc�_^U�_V�dg_�dUcdc�V_b�^Udg_b[�aeQ\Ydi�Q^T�XU\`c�i_e�d_�VY^T
_ed�c_]UdXY^W�QR_ed�dXU�^Udg_b[µc�S_^^USdYfYdi��7U_7U^Yec�Q``\YUc�Q
dg_V_\T�dUcd�Q^T�SXUS[c
• YV�dXU�^Udg_b[�Yc�S_^^USdUT�fYQ�U^QR\UT�\Y^Uc��DXYc�dUcd�TUdUb]Y^Uc�

YV�dXUbU�QbU�e^VYhUT�`_Y^dc��gXYSX�SQ^^_d�RU�bUQSXUT�_^�Q�`QdX�_V
U^QR\UT�\Y^Uc��DXYc�dUcd�=ECD�`Qcc�Y^�_bTUb�d_�`b_SUcc�dXU�SebbU^d
`b_ZUSd�Qc�Q�RQdSX�Z_R�

• YV�dXU�^Udg_b[�Yc�S_^^USdUT�fYQ�U^QR\UT�Q^T�`b_SUccUT�\Y^Uc��DXYc
`Qbd�_V�dXU�dUcd�Yc�Y]`_bdQ^d�V_b�dXU�^Udg_b[�QTZecd]U^d��gXUbU�Q^
e^S_^^USdUT�^Ud�SbUQdUc�Q�cY^We\QbYdi�

D_�Q``\i�dXU�dUcdc�SX__cU�Process/Quality…/Tests �Q^T�]Qb[�dXU
SXUS[R_h�Network Connectivity (uses BEST result) ��I_e�T_
^_d�XQfU�d_�cUd�Q^i�`QbQ]UdUbc�

6YWebU�! �(*�>Udg_b[�3_^^USdYfYdi



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$#(

! �& 9^cdbe]U^d�5SSU^d bYSYdYUc

DXU�9^cdbe]U^d�5SSU^dbYSYdYUc�DUcd�Yc�_^U�_V�dg_�dUcdc�V_b�TQdQ�aeQ\Ydi
Q^T�SXUS[c�Q\\�_RcUbfQdY_^�VY\U�XUQTUbc�V_b�S_bbUSd�Q^dU^^Q�S__bTY�
^QdUc��DXU�Q^dU^^Q�USSU^dbYSYdi�XQc�d_�RU�gYdXY^�dXU�TUVY^UT�\Y]Ydc�

D_�Q``\i�dXU�9^cdbe]U^d�5SSU^dbYSYdYUc�DUcd�SX__cU�Proc-
ess/Quality…/Tests �Q^T�]Qb[�dXU�SXUS[R_h�Instrument �Eccen-
tricities �

6YWebU�! �)*�9^cdbe]U^d�5SSU^dbYSYdYUc

@QWU�Parameter �Q\\_gc�i_e�d_�cUd�dXU�\Y]Ydc*�I_e�]Qi�U^dUb�fQ\eUc�V_b
dXU�]Y^Y]e]��Min ��Q^T�]QhY]e]��Max��TUfYQdY_^�Vb_]�dXU�Q^dU^^Q
`XQcU�SU^dUb�V_b�dXU�North, East �Q^T�Height �S_]`_^U^dc��DXUcU
fQ\eUc�QbU�WYfU^�Y^�[]]�



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$#)

6YWebU�! �! *�9^cdbe]U^d�5SSU^dbYSYdYUc�@QbQ]UdUbc

! �' ?RcUbfQdY_^�6Y\U�9^ dUWbYdi

DXU�?RcUbfQdY_^�6Y\U�9^dUWbYdi�DUcdc�QbU�Q�cUd�_V�)�dUcdc�V_b�TQdQ�aeQ\Ydi�
DXUi�SXUS[�Q\\�_RcUbfQdY_^�VY\Uc�V_b�Y^dUWbYdi��DXU�V_\\_gY^W�dUcdc�QbU
Q``\YUT�YV�i_e�SX__cU�Process/Quality…/Tests �Q^T�]Qb[�dXU
SXUS[R_h�OBS File Integrity *



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$$ 

6YWebU�! �!!*�?2C�6Y\U�9^dUWbYdi

• DY]U�S_^db_\*�Yc�cdQbd�dY]U�UQb\YUb�dXQ^�U^T�dY]U/
• DY]U�S_^db_\*�Yc�cdQbd�dY]U�.� �)�cUSc
• DY]U�S_^db_\*�Yc�U^T�dY]U�.� �)�cUSc
• 3_^db_\�_V�^e]RUb�_V�cQdU\\YdUc*�]ecd�RU�.�#
• 3_^db_\�_V�S_TU��SQbbYUb�Q^T�4_``\Ub�Y^TYSQd_bc*�fQ\eUc�]ecd�RU�Y^

dXU�bQ^WU�!��#

• 3_^db_\�_V�`_cYdY_^*�Yc� x  +  y  +  z2 2 2 �.��!   � �/

• 3_^db_\�_V�7@C�gUU[*�Q�fQ\eU�RUdgUU^�%  �Q^T�!%  �Yc�QSSU`dUT
• 3_^db_\�_V�cQ]`\Y^W�Y^dUbfQ\�*�Y^dUbfQ\�]ecd�^_d�RU� � 

9V�_^U�_V�dXUcU�dUcdc�VQY\c��dXU�VY\U�Yc�fUbi�\Y[U\i�d_�SQecU�`b_R\U]c�TebY^W
`b_SUccY^W�



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$$!

! �( BUce\d�6Y\dUb

DXU�`QWU�BUce\d�6Y\dUb�_VVUbc�cUddY^Wc�d_�VY\dUb�dXU�bUce\dc�_V�dXU�RQcU\Y^U
`b_SUccY^W��?^\i�dXU�VY\dUbUT�bUce\dc�QbU�ecUT�Y^�dXU�AeQ\Ydi�3_^db_\�
2i�TUVQe\d��dXU�RQcU\Y^U�`b_SUcc_b�SQ\Se\QdUc�e`�d_�U\UfU^�TYVVUbU^d
c_\edY_^c�TU`U^TY^W�_^�dXU�`b_SUccY^W�]_TU�Q^T�dXU�QfQY\QR\U�TQdQ�
DXU�[Y^U]QdYS�`b_SUcc_b�QTTYdY_^Q\\i�_VVUbc�[Y^U]QdYS�c_\edY_^c��9]�
`_bdUT�fUSd_bc�Q^T�d_dQ\�cdQdY_^�TQdQ�]Qi�Q\c_�W_�Y^d_�dXU�aeQ\Ydi�S_^�
db_\�

6YWebU�! �!"*�BUce\d�6Y\dUb

6_b�aeQ\Ydi�S_^db_\��i_e�]Qi�cU\USd�Q\\�_b�cUfUbQ\�_V�dXU�SQ\Se\QdUT�bU�
ce\dc��1\\�bUce\dc�gY\\�RU�SXUS[UT+�_^\i�dXU�cU\USdUT�_^Uc�`Qcc�dXb_eWX
dXU�VY\dUb��6_b�]_cd�_V�i_eb�g_b[��dXU�<!�VYhUT�c_\edY_^c�cX_e\T�RU
]Qb[UT�Y^�dXU�VY\dUb�cU\USdY_^��Qc�dXUcU�QbU�eceQ\\i�dXU�RUcd�c_\edY_^c�

Float Solutions, Fixed Solutions�Q^T Triple Differ-
ence/L1�QbU�TYVVUbU^d�]UdX_Tc�ecUT�d_�SQ\Se\QdU�dXU�RQcU\Y^U�fUSd_bc�



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$$"

6_b�dXU�6\_Qd�Q^T�6YhUT�c_\edY_^c�i_e�SQ^�Q\c_�cU\USd�RUdgUU^�TYVVUbU^d
VbUaeU^SYUc��<!��<"��<g��<^�Q^T�<S��

2i�TUVQe\d��Q\\�fUSd_bc�QbU�SXUS[UT��I_e�]Qi�S\UQb�_b�SXUS[�cY^W\U
SXUS[R_hUc��D_�S\UQb�Q\\�SXUS[R_hUc�S\YS[�dXU�Redd_^�None��d_�SXUS[
Q\\�SXUS[R_hUc��S\YS[�dXU�Redd_^�All��2_dX�Redd_^c�QbU�\_SQdUT�RUi_^T
dXU�R_h�FUSd_bc�



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$$#

! �) �AeQ\Ydi�DUcd�BUce \d�?ed`ed

7U_7U^Yec�`UbV_b]c�Q\\�U^QR\UT�dUcdc�Qc�c__^�Qc�i_e�cdQbdUT�dXU�be^�fYQ
Q�S\YS[�_^�dXU�Redd_^�OK��9d�gbYdUc�dXU�dUcd�bUce\d�Y^d_�dXU�`b_ZUSd�VY\U�
I_e�]Qi�bUfYUg�dXU�dUcd�bUce\dc�_b�_ed`ed�dXU]�fYQ�dg_�d__\c*
• DXU�_ed`ed�gY^T_g�Y^V_b]QdY_^
• DXU�AeQ\Ydi�BU`_bd

! �)�! ?ed`ed�GY^T_g�9^V_b]QdY_^

4ebY^W�dXU�be^��dXU�_ed`ed�gY^T_g�TYc`\Qic�Y]]UTYQdU\i�dXU�dUcd�bU�
ce\dc�Y^�dXU�_bTUb�_V�dUcd�UhUSedY_^�

6YWebU�! �!#*�AeQ\Ydi�DUcd���?ed`ed�GY^T_g�9^V_b]QdY_^

I_e�]Qi�cd_bU�dXU�S_^dU^dc�_V�dXU�_ed`ed�gY^T_g��_`U^�Ydc�S_^dUhd
]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�_^d_�Yd�Q^T�SX__cU�dXU�_`�
dY_^�Save to File��Q^T�dXU^�_`U^�_b�`bY^d�dXYc�VY\U�fYQ�Q^i�dUhd�UTY�
d_b�



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$$$

! �)�" DXU�AeQ\Ydi�DUcd�BU`_ bd

1c�c__^�Qc�7U_7U^Yec�XQc�`UbV_b]UT�Q\\�dUcdc��gXYSX�gUbU�QSdYfQdUT�Y^
dXU�AeQ\Ydi�BUce\d�^_dUR__[��Yd�SQ\\c�dXU�dUhd�UTYdY^W�d__\�8i`Ub@QWU
Q^T�_`U^c�Q�AeQ\Ydi�DUcd�BU`_bd�

DXU�bU`_bd�S_^cYcdc�_V�Q�XUQTUb��ce]]Qbi�`Qbd��Q^T�dXU�bUce\dc�`Qbd�
DXU�XUQTUb�`Qbd�ce]]QbYjUc�`b_ZUSd�Q^T�ecUb�Y^V_b]QdY_^�Q^T�TYc�
`\Qic�dXU�]Y^Y]e]�bQdY_�cUddY^W��6_b�UQSX�`UbV_b]UT�dUcd�dXU�cUd�`Q�
bQ]UdUbc�QbU�\YcdUT�Q^T�dXU�bUce\dc�QbU�WYfU^�Y^�Q^�UQci�d_�Y^dUb`bUd
]Q^^Ub�

DXU�^Uhd�VYWebU�cX_gc�Q^�UhQ]`\U�`QWU�_V�Q�aeQ\Ydi�bU`_bd�



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$$%

6YWebU�! �!$*�AeQ\Ydi�DUcd�BU`_bd

8i`Ub@QWU�Q\\_gc�dXU�cU\USdY_^�_V�Y^TYfYTeQ\�cUSdY_^c��DXYc�VUQdebU�Q\�
\_gc�i_e�d_�UhS\eTU�e^^USUccQbi�Y^V_b]QdY_^�Vb_]�dXU�cSbUU^�Q^T�Zecd
d_�bUfYUg�dXU�bUce\dc�i_e�SebbU^d\i�^UUT��3\YS[�Options/Report
Settings…���DXU�gY^T_g�?`dY_^c�TYc`\Qic�Q\\�cU\USdQR\U�cUSdY_^c�



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\

! �$$&

6YWebU�! �!%*�CU\USd�BU`_bd�CUSdY_^c

3\UQb�dXU�SXUS[�R_hUc�_V�Q\\�cUSdY_^c�i_e�T_�^_d�gQ^d�d_�RU�TYc`\QiUT�
?V�S_ebcU��dXU�bUc`USdYfU�bUce\dc�QbU�^_d�TU\UdUT�Y^�dXU�VY\U�Red�cdQi�V_b
VebdXUb�ecU�

9V�i_e�^UUT�]_bU�Y^V_b]QdY_^�_^�8i`Ub@QWUµc�SQ`QRY\YdYUc��bUVUb�d_�dXU
8i`Ub@QWU�EcUbµc�7eYTU�



7U_7U^Yec ! ��AeQ\Ydi�3_^db_\
EcUbµc�=Q^eQ\

! �$$'

DXYc�`QWU�Y^dU^dY_^Q\\i�\UVd�R\Q^[�



! ��AeQ\Ydi�3_^db_\ 7U_7U^Yec
EcUbµc�=Q^eQ\
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GXY\U�7@C�Yc�T_]Y^QdY^W�dXU�cebfUiY^W�Q``\YSQdY_^�Y^�\_^W�Q^T�]U�
TYe]�bQ^WU�`b_ZUSdc��d_dQ\�cdQdY_^c�QbU�dXU�Y^cdbe]U^dc�_V�SX_YSU�V_b
cX_bd�bQ^WU�`b_ZUSdc�gYdX�dXU�bUaeYbU]U^d�V_b�XYWXUcd�`bUSYcY_^��1�S_�
_bTY^QdY_^�_V�R_dX�cebfUiY^W�d__\c�Y^�_^U�cicdU]��dXUbUV_bU��\UQTc�d_�Q^
_`dY]Q\�S__bTY^QdY_^�_V�R_dX�cebfUiY^W�g_b\Tc��DXU�`bY^SY`Q\�]UdX_Tc
ecUT�Ri�C`USdbQ�@bUSYcY_^�QbU�ce]]QbYjUT�e^TUb�dXU�bUWYcdUbUT
dbQTU]Qb[�²9^dUWbQdUT�CebfUiY^W³��7U_7U^Yec�gQc�Uc`USYQ\\i�TUcYW^UT
d_�`b_SUcc�7@C�Q^T�d_dQ\�cdQdY_^�TQdQ�Y^�Q^�Y^deYdYfU��TUcSbY`dYfU�Q^T
`bUSYcU�]Q^^Ub�
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• 5TYdY^W�Q^T�bU`_bdY^W�_V�d_dQ\�cdQdY_^�TQdQ
• <UQcd�caeQbUc�QTZecd]U^d�_V�d_dQ\�cdQdY_^�TQdQ�Q\_^U�Q^T�Y^�S__bTY�
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�*.JOB���DXU�VY\U�V_b]Qdc�Q^T�dXU�S_bbUc`_^TY^W�Y]`_bd�]_Te\Uc�QbU
TUcSbYRUT�Y^�TUdQY\�Y^�1``U^TYh�2��7U_7U^Yec�`bY^SY`Q\\i�ce``_bdc�dXU
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?^�TU]Q^T�C`USdbQ�@bUSYcY_^�DUbbQcQd�`b_fYTUc�ce``_bd�V_b�_dXUb�VY\U
V_b]Qdc��U�W���i_eb�`b_`bYUdQbi�VY\U�V_b]Qd��
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GXU^�Y]`_bdY^W�D_dQ\�CdQdY_^�4QdQ�dXU�6_b]Qd�CU\USd_b�TYQ\_W�_VVUbc
Q\\�QfQY\QR\U�VY\U�V_b]Qdc�Y^�Q^�Q\`XQRUdYSQ\\i�c_bdUT�\Ycd�R_h��CU\USdY^W�Q
V_b]Qd�Q^T�S\YS[Y^W�OK�_b�T_eR\U�S\YS[Y^W�_^�Q�V_b]Qd�gY\\�\UQT�i_e�d_
Q�cdQ^TQbT�VY\U�cU\USd_b�TYQ\_W�gXUbU�i_e�SQ^�Rb_gcU�V_b�i_eb�Y]`_bd
VY\U��9^�SQcU�dXU�cU\USdUT�VY\U�V_b]Qd�XQc�Q�TUVQe\d�VY\U�UhdU^cY_^�dXYc�Uh�
dU^cY_^�gY\\�Q\bUQTi�RU�`bUcU^d�

@\UQcU�^_dU�dXQd�Q\\�Y]`_bdUT�d_dQ\�cdQdY_^�TQdQ�gY\\�RU�Y^dUb�
`bUdUT�Qc�YV�dXUi�gUbU�TUVY^UT�Y^�dXU�SebbU^d\i�cU\USdUT�Cic�
dU]�

2i�TUVQe\d��dXU�S__bTY^QdU�cicdU]��cdQ^TQbT�]Q`�`b_ZUSdY_^��Yc�RQcUT
_^�Q�c`XUbU�gYdX�dXU�bQTYec�&#'"�[]�S_]`QdYR\U�d_�dXU�cicdU]�ecUT�Ri
dXU�7U_TY]UdUbÇ�Q^T�7U_dbQSUbÇ�BD;�cicdU]��2i�TUVQe\d��7U_7U^Yec
Qed_]QdYSQ\\i�cU\USdc�Q�bUVUbU^SU�`_Y^d�Q^T�`\QSUc�dXYc�`_Y^d�_^�dXU
bUVUbU^SU�c`XUbU�YV�^_�QRc_\edU�XUYWXd�Y^V_b]QdY_^�_^�dXU�^Udg_b[�Yc
QfQY\QR\U�

>_�dbQ^cV_b]QdY_^�Yc�T_^U�TebY^W�Y]`_bdY^W��4QdQ�Y]`_bdUT�Y^d_�dXU
gb_^W�CicdU]�gY\\�RU�]Yc`\QSUT��9V�i_e�[^_g�dXU�`b_ZUSdY_^��TQde]��U\�
\Y`c_YT�Q^T�WU_YT�]_TU\�fQ\YT�V_b�i_eb�TQdQ��VYbcd�TUVY^U�Q�S_bbUc`_^T�
Y^W�CicdU]��cU\USd�dXYc�CicdU]�V_b�i_eb�`b_ZUSd�Q^T�dXU^�Y]`_bd�i_eb
D_dQ\�CdQdY_^�4QdQ�

DXU�6_b]Qd�CU\USd_b�TYQ\_W�Q\c_�_VVUbc�Q�e^Yd�di`U�_`dY_^��9^�dXU�e^Yd
di`U�_`dY_^�i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU�TQdQ�d_�RU�Y^dUb`bUdUT�

9^�SQcU�Q�VY\U�S_^dQY^c�ceVVYSYU^d�e^Yd�di`U�Y^V_b]QdY_^�dXU�Y^V_b]QdY_^
Y^�dXU�VY\U�gY\\�`bUfQY\�_fUb�i_eb�SX_YSU��9^�SQcU�dXU�cU\USdUT�D_dQ\�CdQ�
dY_^�4QdQ�Y]`_bd�]_Te\U�bUS_W^YjUc�dXU�e^Yd�di`U�_V�dXU�VY\U�TQdQ��U�W��
YV�dXU�VY\U�V_b]Qd�T_Uc�^_d�Q\\_g�Q^i�_dXUb�e^Yd�di`Uc�Red�E�C��CebfUi
6UUd��dXU�e^Yd�di`U�_`dY_^�Yc�TYcQR\UT�
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7U_7U^Yec�_VVUbc�i_e�dXU�V_\\_gY^W�SX_YSUc*
• =UdUb
• 6UUd
• E�C��CebfUi�6UUd
• EcUb�4UVY^UT

CU\USdY^W�User-Defined�gY\\�ecU�dXU�e^Yd�di`U�i_e�XQfU�TUVY^UT�Y^
Options/Customize/Units�V_b�Y^dUb`bUdQdY_^�_V�\U^WdX�fQ\eUc�

!!�!�# 4Yc`\Qi�?`dY_^c��J__] �Y^�_ed�

9]`_bdUT�Q^T�SQ\Se\QdUT�^Ug�D_dQ\�CdQdY_^�4QdQ�_RcUbfQdY_^c�gY\\�cX_g
e`�Y^�dXU�D_dQ\�CdQdY_^�3_^dQY^Ub�_V�dXU�>QfYWQd_b�Qc�D_dQ\�CdQdY_^�_R�
cUbfQdY_^c��[^_g^�cdQdY_^�Å�e^[^_g^�cdQdY_^���9^�dXU�`b_ZUSd�`\_d�
Y]`_bdUT�D_dQ\�CdQdY_^�4QdQ�gY\\�QTT�\Y^Uc�gYdX�]Qb[Ubc�V_b�dXU�_RcUb�
fQdY_^c�Q^T�bX_]RecUc�V_b�dXU�_RcUbfUT�`_Y^dc�

CUfUbQ\�]Qb[Ubc�Y^TYSQdU�dXU�_RcUbfUT�`QbQ]UdUbc*
C\_`U�TYcdQ^SU*� 1�`Ub`U^TYSe\Qb�\Y^U��
8_bYj_^dQ\�Q^W\U*� 5]`di�dbYQ^W\U
FUbdYSQ\�1^W\U*� 6Y\\UT�dbYQ^W\U�
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6YWebU�!!�"*�D_dQ\�CdQdY_^�4QdQ�Y^�>QfYWQd_b�Q^T�@b_ZUSd�@\_d

�1�bX_]Rec�Y^TYSQdUc�Q�`_Y^d�_RcUbfUT�Ri�Q�D_dQ\�CdQdY_^
_^\i��1�R\eU�dbYQ^W\U�Y^TYSQdUc�VYhUT�`_Y^dc�Y^�dXU�cQ]U�gQi�Qc
gYdX�cQdU\\YdU�TQdQ��<Y^Uc�QbU�dXU�D_dQ\�CdQdY_^�_RcUbfQdY_^c�

9^�_bTUb�d_�Y]`b_fU�`Ubc`YSeYdi��7U_7U^Yec�g_^µd�TYc`\Qi�UfUbi
]Qb[Ub�V_b�UQSX�_RcUbfQdY_^�\Y^U��9V�i_e�gQ^d�dXU�WbQ`XYSQ\�Y^V_b]Q�
dY_^�S_^SUb^Y^W�]UQcebU]U^dc��i_e�Zecd�XQfU�d_�j__]�Y^�Qd�dXYc�`Qb�
dYSe\Qb�QbUQ�Q^T�UfUbi�]Qb[Ub�gY\\�cX_g�e`�_^�dXU�cSbUU^�

BU]U]RUb��X_g�d_�j__]�Y^�_ed*
=_fU�i_eb�]_ecU�d_�dXU�bUaeYbUT�QbUQ�Q^T�`bUcc�dXU�\UVd�]_ecU�Redd_^��1�bUSdQ^�
W\U�Q``UQbc�cX_gY^W�i_e�dXU�QSdeQ\�QbUQ�i_e�QbU�W_Y^W�d_�j__]�Y^�d_��D_
TYc`\Qi�dXU�gX_\U�`b_ZUSd�^Udg_b[�QWQY^�ecU�dXU�]U^e�U^dbi
View/Zoom All��_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

I_e�]Qi�Secd_]YjU�dXU�S_\_bc�_V�dXU�`_Y^dc��_RcUbfQdY_^�\Y^Uc�Q^T
]Qb[Ubc��bUVUb�d_�1``��1�#��
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!!�!�$ @b_`Ubdi�CXUUd

I_e�SQ^�VY^T�]_bU�TUdQY\UT�Y^V_b]QdY_^�V_b�UQSX�d_dQ\�cdQdY_^�_RcUbfQ�
dY_^�\Y^U�Y^�Ydc�`b_`Ubdi�^_dUR__[��3\YS[�dXU�bUc`USdYfU�\Y^U�Y^�dXU�D_�
dQ\�CdQdY_^�3_^dQY^Ub��bYWXd�]_ecU�Redd_^��d_�_`U^�Ydc�S_^dUhd�]U^e�
3\YS[�dXU�]U^e�YdU]�Properties�d_�_`U^�dXU�^_dUR__[�@b_`Ubdi*�D_�
dQ\�CdQdY_^�=UQcebU]U^dc��9d�S_^cYcd�_V�dXbUU�`QWUc*

• =UQcebU
• 8UYWXdc
• 9^cdbe]U^d

6YWebU�!!�#*�@b_`Ubdi�D_dQ\�CdQdY_^�=UQcebU]U^d���@QWU�=UQcebU

7U_7U^Yec�Q\\_gc�i_e�d_�TYcQR\U�UQSX�_V�dXU�]UQcebU]U^dc��I_e�]Qi
Q\c_�UTYd�dXU�]UQcebU]U^d�Q^T�XUYWXd�fQ\eUc��3\YS[�dXU�Redd_^�As-
sign�d_�QccYW^�dXU�SXQ^WUc�d_�dXU�]UQcebU]U^d�



7U_7U^Yec !!��DUbbUcdbYQ\�4QdQ
EcUbµc�=Q^eQ\

! �$%'

@QWU�=UQcebU�TYc`\Qic�dXU�QfQY\QR\U�]UQcebU]U^dc��1�S_]`\UdU
cUd�_V�D_dQ\�CdQdY_^�4QdQ�S_^cYcdc�_V

• C\_`U�4YcdQ^SU
• 8_bYj_^dQ\�1^W\U
• FUbdYSQ\�1^W\U

DXU�TYc`\QiUT�e^Ydc�TU`U^T�_^�dXU�7U_7U^Yec�e^Yd�cUddY^W��I_e�]Qi
Secd_]YjU�dXU�e^Ydc�fYQ�dXU�]U^e�YdU]�Options/Customize��bUVUb�d_
1``��1�"��

6YWebU�!!�$*�@b_`Ubdi*�D_dQ\�CdQdY_^�=UQcebU]U^d���@QWU�8UYWXdc

DXU�`QWU�8UYWXdc�WYfUc�dXU�XUYWXdc�_V�dXU�d_dQ\�cdQdY_^��Y^cdbe]U^d
XUYWXd��Q^T�dXU�bUV\USd_b��cYW^Q\�XUYWXd��QR_fU�Wb_e^T�
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EcUbµc�=Q^eQ\
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6YWebU�!!�%*�@b_`Ubdi*�D_dQ\�CdQdY_^�=UQcebU]U^d���@QWU�9^cdbe]U^d

DXU�`QWU�9^cdbe]U^d�\Ycdc�dXU�Y^cdbe]U^d�di`U�bU\QdUT�TQdQ��DXU
c_ebSU�V_b�dXYc�Y^V_b]QdY_^�Yc�Q^�Y]`\U]U^dUT�\Ycd�_V�D_dQ\�CdQdY_^
TQdQ��I_e�]Qi�UTYd�dXU�d_dQ\�cdQdY_^�Y^V_b]QdY_^�fYQ�dXU�`QWU�D_dQ\�CdQ�
dY_^�_V�dXU�^_dUR__[�3ecd_]YjU��YdU]�Customize�_V�dXU�`e\\�T_g^
]U^e�Options,�bUVUb�d_�1``��1�"��

!!�!�% 1TZecd]U^d

7U_7U^Yec�`b_fYTUc�Ve\\�ce``_bd�_^�S_]RY^UT�^Udg_b[�QTZecd]U^d
�7@C�7<?>1CC�Q^T�D_dQ\�CdQdY_^�4QdQ�

2QcYSQ\\i��Q\\�_RcUbfQdY_^c�Y^�dXU�`b_ZUSd�W_�Y^d_�dXU�QTZecd]U^d��Y^�
S\eTY^W�cQdU\\YdU�_RcUbfQdY_^c�Q^T�dUbbUcdbYQ\�]UQcebU]U^dc��8_g�d_�cU�
\USd�_RZUSdc�Q^T�d_�`UbV_b]�dXU�QTZecd]U^d�`\UQcU�bUVUb�d_�SXQ`dUb�!"�



7U_7U^Yec !!��DUbbUcdbYQ\�4QdQ
EcUbµc�=Q^eQ\

! �$%)

<UQcd�caeQbUc�QTZecd]U^d�_V�d_dQ\�cdQdY_^�TQdQ�]Qi�RU�`UbV_b]UT�Y^�TYV�
VUbU^d�gQic��E^TUb�dXU�]UQ^�YdU]�Adjust�i_e�gY\\�VY^T�dXU�V_\\_gY^W
`e\\�T_g^�]U^e*

6YWebU�!!�&*�@e\\�T_g^�=U^e�1TZecd

!!�!�%�! 6bUU�>Udg_b[�1TZecd]U^d
GXU^�SX__cY^W�dXU�VbUU�^Udg_b[�QTZecd]U^d�^_�S__bTY^QdU�_V�i_eb
^Udg_b[�gY\\�RU�VYhUT�bUce\dY^W�Y^�Q�\_SQ\�cicdU]�VbUU�^Udg_b[�QTZecd�
]U^d��DXU�QTZecd]U^d�`b_SUcc�Qed_]QdYSQ\\i�U\Y]Y^QdUc�TQde]�TUVUSdc�
1\\�`_Y^dc�WUd�Q�cdQ^TQbT�Ubb_b�V_b�UQSX�_V�dXU�dXbUU�TY]U^cY_^c��bU�
ce\dY^W�Y^�dXU�TYc`\Qi�_V�Q^�Ubb_b�U\\Y`cU�_^�dXU�cSbUU^�V_b�UQSX�`_Y^d�

6YWebU�!!�'*�6bUU�>Udg_b[�1TZecd]U^d�gYdX�D_dQ\�CdQdY_^�4QdQ
!!�!�%�" 2YQcUT�1TZecd]U^d
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EcUbµc�=Q^eQ\
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9^�dXU�RYQcUT�QTZecd]U^d�i_e�TUVY^U�VYhUT�S_^db_\�`_Y^dc�Y^�_bTUb�d_
U\Y]Y^QdU�TQde]�TUVUSdc��9d�Yc�gU\\�[^_g^�dXQd�Y^�Q�dXbUU�TY]U^cY_^Q\
QTZecd]U^d�'�TQde]�TUVUSdc�SQ^�RU�V_e^T
• #�dbQ^c\QdY_^c
• #�b_dQdY_^c
• !�cSQ\U

DXU�dbQ^c\QdY_^�TUVUSdc�SQ^�RU�TUdUb]Y^UT�Ri�VYhY^W�dXbUU�S__b�
TY^QdUc�Y^�dXbUU�TYVVUbU^d�S__bTY^QdU�TYbUSdY_^c��U��W���WU_SU^dbYS
3QbdUcYQ^�H�I�J�_b�>_bdX��5Qcd��8UYWXd�S__bTY^QdUc�V_b�_^U�`_Y^d
_b�_^�TYVVUbU^d�^Udg_b[�`_Y^dc���@_Y^d�1�

I_e�SQ^�U\Y]Y^QdU�dXU�b_dQdY_^�TUVUSdc�Ri�Y^db_TeSY^W�Q�cUS_^T�Q^T�Q
dXYbT�S_]`\UdU\i�VYhUT�`_Y^d��@_Y^d�2�Q^T�@_Y^d�3��Y^�Q\\�dXbUU�TY]U^�
cY_^c��DXU�dXbUU�S_^db_\�`_Y^dc�cX_e\T�RU�WU_]UdbYSQ\\i�TYcdbYRedUT�Y^
Q�gQi�dXQd�_`dY]Q\�TUdUb]Y^QdY_^�_V�dXU�dXbUU�b_dQdY_^c�Yc�`_ccYR\U��1c
Q^�_`dY]e]�dXU�`_Y^dc�QbU�_^�dXU�S_b^Ubc�_V�Q�dbYQ^W\U�gYdX�UaeQ\�cYTU
\U^WdXc�S_fUbY^W�]_cd�_V�dXU�^Udg_b[�QbUQ�

GXU^�g_b[Y^W�gYdX�d_dQ\�cdQdY_^�TQdQ�_^\i�Q�ceRcUd�_V�dXYc�Y^V_b]QdY_^
]YWXd�RU�Q\c_�ceVVYSYU^d�d_�U\Y]Y^QdU�b_dQdY_^�TQde]�TUVUSdc��DXU
QR_fU�X_\Tc��YV�^_�jU^YdX�TYcdQ^SU��fUbdYSQ\�Q^W\U��TQdQ�gQc�]UQcebUT
Qd�Q\\��8_gUfUb��YV�Y^�dXU�QR_fU�UhQ]`\U�dXU�TQdQ�cUd�S_^cYcdc�_V�fUbdYSQ\
Q^W\U�]UQcebU]U^dc�Vb_]�`_Y^d�1�d_�2�Q^T�3��^_�XUYWXd�S_^cdbQY^d�Yc
^USUccQbi�_^�`_Y^dc�2�Q^T�3�d_�U\Y]Y^QdU�TQdQ�TUVUSdc�

GXU^�7@C�TQdQ�Yc�Q\c_�`bUcU^d�V_b�^Udg_b[�QTZecd]U^d��dXU�b_dQdY_^c
QbU�Qed_]QdYSQ\\i�VYhUT�Q^T�dXUbU�Yc�^_�^UUT�d_�VYh�QTTYdY_^Q\�`_Y^dc
V_b�U\Y]Y^QdY_^�_V�TQde]�TUVUSdc�

I_e�SQ^�UQcY\i�U\Y]Y^QdU�dXU�cSQ\U�TUVUSd�Ri�Y^cUbdY^W
• dg_�VYhUT�`_Y^dc�_b
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• Q�TYcdQ^SU�_RcUbfQdY_^�_b
• Q�7@C�RQcU\Y^U�_RcUbfQdY_^

9^�`bQSdYSU��dXU�cSQ\U�TUVUSd�T_Uc�eceQ\\i�^_d�`\Qi�Q�]QZ_b�b_\U�Y^�RY�
QcUT�^Udg_b[�QTZecd]U^d�

9V�i_e�`UbV_b]�Q�RYQcUT�QTZecd]U^d�gYdX�d_dQ\�cdQdY_^�TQdQ�_^\i��dXU�QT�
Zecd]U^d�Yc�`UbV_b]UT�Y^�dXU�G7C($�CicdU]��9V�7@C�_RcUbfQdY_^�TQdQ
Yc�Q\c_�`bUcU^d��dXU�RYQcUT�QTZecd]U^d�Yc�Q\c_�`UbV_b]UT�Y^�dXU�G7C($
S__bTY^QdU�cicdU]�

6YWebU�!!�(*�2YQcUT�1TZecd]U^d�@UbV_b]UT
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!!�!�%�# 2YQcUT�1TZecd]U^d�Y^�dXU�>QdY_^Q\�7bYT�CicdU]
9V�i_e�XQfU�ecUT�Q�^QdY_^Q\�WbYT�S__bTY^QdU�cicdU]�V_b�TQdQ�`b_S�
UccY^W��i_e�]Qi�Q\c_�VYh�S__bTY^QdUc�Y^�dXU�^QdY_^Q\�WbYT�S__bTY�
^QdU�cicdU]�Q^T�`UbV_b]�dXU�QTZecd]U^d�Y^�dXQd�CicdU]��1c�bUce\dc
i_e�gY\\�WUd�`_cYdY_^c�Y^�dXYc�^QdY_^Q\�WbYT�cicdU]��DXU�S_]]U^dc
_^�dXU�TQde]�TUVUSdc�WYfU^�Y^�cUSdY_^�2YQcUT�1TZecd]U^d�QbU�fQ\YT
Q\c_�V_b�dXYc�SQcU�

6YWebU�!!�)*�>QdY_^Q\�2YQcUT�1TZecd]U^d���3_^db_\�3__bTY^QdUc�1fQY\QR\U�

!!�!�%�$ GUYWXdY^W�_V�TQdQ
7U_7U^Yec�Q\\_gc�dXU�ecU�_V�TYVVUbU^d�gUYWXdY^W�`QbQ]UdUbc�V_b�dXU
V_\\_gY^W�_RcUbfQdY_^�di`Uc*

• D_dQ\�cdQdY_^�TQdQ
• 7@C�`_cd�`b_SUccUT�RQcU\Y^U�bUce\dc
• 7@C�Cd_`�7_�Q^T�BD;�RQcU\Y^U�bUce\dc
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DXU�gUYWXdY^W�`QbQ]UdUb�V_b�d_dQ\�cdQdY_^�TQdQ�Yc�Ri�TUVQe\d�!��D_
SXQ^WU�dXU�gUYWXdY^W�VQSd_b�cU\USd�dXU�]U^e�YdU]�Settings… �_V�dXU
`e\\�T_g^�]U^e�Adjust ��3\YS[�dQR�GUYWXdY^W�_V�dXU�1TZecd]U^d�CUd�
dY^Wc�^_dUR__[*

6YWebU�!!�! *�CUd�dXU�GUYWXdY^W�6QSd_b�V_b�D_dQ\�CdQdY_^�4QdQ

DXU�Y^TYfYTeQ\�gUYWXdY^W�_V�d_dQ\�cdQdY_^�TQdQ�RQcUc�_^�dXU�WYfU^�cdQ^�
TQbT�TUfYQdY_^c�V_b�dXU�TYcdQ^SU�Q^T�Q^W\U�]UQcebU]U^dc�

6_b�_`dY]Q\�gUYWXdY^W��Y^�S_]RY^UT�7@C�d_dQ\�cdQdY_^�QTZecd]U^d��gU
ceWWUcd�i_e�d_�QTZecd�dXU�7@C�TQdQ�Y^�Q�VbUU�^Udg_b[�QTZecd]U^d�VYbcd�
dXU^�Y^cUbd�dXU�bUce\dY^W�cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd�Qc�dXU�gUYWXdY^W
`QbQ]UdUb�V_b�7@C��DXU^�`UbV_b]�Q�VbUU�^Udg_b[�QTZecd]U^d�_V�dXU
d_dQ\�cdQdY_^�TQdQ�_^\i�Q^T�Y^cUbd�dXU�bUce\dY^W�cdQ^TQbT�Ubb_b�_V�e^Yd
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gUYWXd�Qc�dXU�gUYWXdY^W�`QbQ]UdUb��?^\i�QVdUb�dXUcU�Y^TYfYTeQ\�QTZecd�
]U^dc�S_]RY^U�R_dX�_RcUbfQdY_^�di`Uc�Y^�_^U�QTZecd]U^d�be^�

!!�!�& DbQ^cV_b]QdY_^

I_e�SQ^�ecU�Q\\�dbQ^cV_b]QdY_^�_`dY_^c�Y^S\eTY^W�dXU�ecQWU�_V�7U_�
DbQ^c��]U^e�YdU]�Tools/Transformation, Projection��Q^T�dXU
DbQ^cV_b]QdY_^�D__\c��dXU�]U^e�YdU]�_V�dXU�`e\\�T_g^�]U^e�Trans-
form��V_b�SQ\Se\QdY_^c�_^�D_dQ\�CdQdY_^�4QdQ��D_�WUd�VebdXUb�TUdQY\UT
Y^V_b]QdY_^�_^�7U_DbQ^c�Q^T�dXU�DbQ^cV_b]QdY_^�D__\c�`\UQcU�bUVUb
d_�SXQ`dUb�!#�Q^T�d_�dXU�7U_DbQ^c�EcUbµc�7eYTU�
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!!�!�' 3bUQdU�Q^T�=_TYVi�:_R �6Y\Uc

!!�!�'�! 3bUQdU�:_R�6Y\Uc
1�TYQ\_W�Q\\_gc�i_e�d_�WU^UbQdU�Q�Z_R�VY\U��YV�i_e�XQfU�c_]U�]UQcebU�
]U^dc�dXQd�i_e�gQ^d�d_�QTT�]Q^eQ\\i�

?`U^�dXU�S_^dQY^Ub�D_dQ\�CdQdY_^��3\YS[�dXU�]U^e�YdU]
Tools/Create JOB File�Vb_]�dXU�S_^dUhd�]U^e��DXU�TYQ\_W�Cre-
ate Terrestrial JOB File Entries�`_`c�e`�

6YWebU�!!�!!*�3bUQdU�:_R�6Y\U
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DXU�TYQ\_W�Yc�cU`QbQdUT�Y^�dg_�`Qbdc��1R_fU�dXU�]YTT\U�\Y^U�Y^V_b]Q�
dY_^�_^�dUbbUcdbYQ\�]UQcebU]U^dc�SQ^�RU�U^dUbUT�]Q^eQ\\i��1\\�dXUcU
fQ\eUc�d_WUdXUb�V_b]�Q^�_bYU^dQdY_^��9d�Y^S\eTUc*

- \_SQdY_^��cdQbd�`_Y^d���From:��TUVQe\d*�U]`di�
- `_Y^d�_V�]UQcebU]U^dc��To:���TUVQe\d*�U]`di�

- Horizontal Angle�Y^�TUWbUU��]Y^edUc�Q^T�cUS_^Tc��TUVQe\d*� ��
- Vertical Angle�Y^�TUWbUU��]Y^edUc�Q^T�cUS_^Tc��TUVQe\d*�) ��
- Distance�RUdgUU^�dXU�`_Y^dc�WYfU^�Y^�]UdUb��TUVQe\d*� ]�

1d�Q^i�dY]U��i_e�]Qi�cUd�dXUcU�fQ\eUc�d_�TUVQe\d��Redd_^*�Reset���5^�
dUbY^W�^Ug�fQ\eUc�SQ^�RU�QfUbdUT�fYQ�dXU�bUc`USdYfU�SXUS[�R_h�

1�Z_R�VY\U�S_^cYcdc�_V�_^U�_b�cUfUbQ\�TQdQ�cUdc��DXU�QbUQ�RU^UQdX�dXU
]YTT\U�\Y^U�_VVUbc�i_e�SUbdQY^�_`dY_^c�d_�g_b[�_^�dXU�Z_R�VY\U��ceSX�Qc
QTTY^W�^Ug�_bYU^dQdY_^c��TU\UdY^W�_bYU^dQdY_^c�_b�UTYdY^W�cY^W\U�\Y^Uc�
I_e�SQ^�Q\c_�bUQT�Y^�Q\bUQTi�UhYcdY^W�Z_R�VY\Uc��]_TYVi�dXU]�Q^T�gbYdU
dXU]�d_�TYc[�

GXU^�i_e�S\YS[�dXU�Redd_^�1TT�>Ug�?bYU^dQdY_^��dXU�U^dbYUc�_V�dXU
_bYU^dQdY_^�TQdQ�cUd�gY\\�RU�QTTUT�d_�dXU�UTYdY^W�VYU\T��DXUi�gY\\�RU
V_b]QddUT�S_bbUc`_^TY^W�d_�dXU�Z_R�VY\U�V_b]Qd�Q^T�gY\\�RU�\QRU\\UT
S_bbUSd\i��1�VUg�S_]]U^d�\Y^Uc��))-������`bUSUTU�dXU�VYbcd�_bYU^dQdY_^
cUd�Qc�gU\\�Qc�dXU�cdbY^W��"#-  !!���4_�^_d�TU\UdU�dXYc�cdbY^W�RUSQecU�Yd
TUVY^Uc�dXU�e^Ydc�V_b�dXU�V_\\_gY^W�fQ\eUc�
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6YWebU�!!�!"*�>Ug�?bYU^dQdY_^�QTTUT

1\\�Q^Ug�WU^UbQdUT�_bYU^dQdY_^c�V_\\_gY^W�dXU�VYbcd�_^U�cdQbd�gYdX�dXU
bUc`USdYfU�S_]]U^d�V_b�>Ug�?bYU^dQdY_^��9d�Yc�V_\\_gUT�Ri�dXU�di`YSQ\
Z_R�VY\U�U^dbYUc*

"-�\_SQdY_^��Vb_]�
%-�`_Y^d�_V�]UQcebU]U^d��d_�
'-�X_bYj_^dQ\�Q^W\U
(-�fUbdYSQ\�Q^W\U
)-�TYcdQ^SU

D_�QddQSX�dXU�U^dbYUc�_V�dXU�_bYU^dQdY_^�TQdQ�cUd��QR_fU�]YTT\U�\Y^U��d_
dXU�Z_R�VY\U�S\YS[�dXU�Redd_^�Add to current orientation. 9^
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dXYc�SQcU��dXU�\QRU\��\Y^U��"-hh�Yc�Tb_``UT��That implies that
this data set is generated from the same location as
the last one. They both belong to the same orienta-
tion.

Every single line of the job-file can be modified.
You may:

• Delete a line: Activate it, click Delete Line
• Add a null string: Activate a line, click Insert

Line
• =_TYVi�dXU�cdbY^W*�Activate it, click Edit Line��dXU^�dXU

TYQ\_W�5TYd�5^dbi�`_`c�e`��9d�Q\\_gc�i_e�d_�UTYd�dXU�gX_\U�\Y^U�

6YWebU�!!�!#*�5TYd�5^dbi

• =_fU�Q�cdbY^W�e`�_b�T_g^��QSdYfQdU�dXU�cdbY^W�Q^T�S\YS[��Move up
_b�Move down.

To save the job-data entries, click the button Write
to File. A standard file dialog opens using the de-
fault setting for the job-files. You may define the
filename and -path here. The given data will be
written to this file.
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!!�!�'�" =_TYVi�:_R�6Y\Uc
D_�]_TYVi�UhYcdY^W�Z_R�VY\Uc�_`U^�dXU�TYQ\_W�3bUQdU�dUbbUcdbYQ\�:?2�6Y\U
5^dbYUc���1SdYfQdU�dXU�S_^dQY^Ub�D_dQ\�CdQdY_^�Q^T�SX__cU�Ydc�S_^dUhd
]U^e�_`dY_^�Tools/Create JOB File��

3\YS[�dXU�Redd_^�Read from File to open a Standard File
Dialog. It offers the default file extensions for
job and area files. The content of the chosen files
will be read in the job file editor. You now may
edit it using all the options described in the pre-
vious section.
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!!�" <UfU\\Y^W�4QdQ

DXU�RQcYS�QY]�_V�\UfU\\Y^W�Yc�dXU�TUVY^YdY_^�_V�dXU�XUYWXd�TYVVUbU^SU�RU�
dgUU^�@_Y^dc�1�Q^T�2�Ri�]UQ^c�_V�dXU�fUbdYSQ\�TYcdQ^SU�d_�Q�X_bYj_^dQ\
\Y^U��]UQcebUT�V_b�UQSX�_V�dXU�`_Y^dc��DXU�`bUSYcY_^�_V�]UQcebU]U^d
Yc�ZeTWUT�fYQ�dXU�WYfU^�cdQ^TQbT�TUfYQdY_^�V_b�!�[]�_V�\UfU\\Y^W*

<_g�`bUSYcY_^�\UfU\\Y^W�Y^cdbe]U^dc�*� . ! ]]�[]
=UTYe]�`bUSYcY_^�\UfU\\Y^W�Y^cdbe]U^dc*� ,- ! ]]�[]
8YWX�`bUSYcY_^�\UfU\\Y^W�Y^cdbe]U^dc*� ,- #]]�[]
FUbi�XYWX�`bUSYcY_^�\UfU\\Y^W�Y^cdbe]U^dc*� ,- !]]�[]
8YWXUcd�`bUSYcY_^�\UfU\\Y^W�Y^cdbe]U^dc*� ,-  �%]]�[]

<UfU\\Y^W�Y^cdbe]U^dc�_V�\_g�Q^T�]UTYe]�`bUSYcY_^�QbU�^_d�S_^cYT�
UbUT��<UfU\\Y^W�Y^cdbe]U^dc�_V�XYWXUb�`bUSYcY_^�QbU�ecUT��U�W���V_b�dXU
TUdUb]Y^QdY_^�_V�S_^db_\�`_Y^d�XUYWXdc�Y^�^Udg_b[c�Q^T�V_b�ceRcYTU^SU
]_^Yd_bY^W�
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!!�"�! 9]`_bd�_V�<UfU\\Y^W�4Q dQ

�EcY^W�dXU�]U^e�U^dbi�Project/Import/Levelling Data
�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^��i_e�SQ^�Y]`_bd�\UfU\�
\Y^W�]UQcebU]U^dc�

2i�TUVQe\d��dXU�V_\\_gY^W�V_b]Qdc�QbU�SebbU^d\i�ce``_bdUT*

♦ :?2�6Y\Uc*� 6Y^T�Q�TUcSbY`dY_^�_V�dXU�V_b]Qd�Y^�1``��2�
♦ <5931�>1"   �6YU\TR__[
♦ J59CC�B53�5

?^�TU]Q^T��C`USdbQ�@bUSYcY_^�DUbbQcQd�QTTYdY_^Q\\i�gY\\�_VVUb�ce``_bd
V_b�VebdXUb�VY\U�V_b]Qdc�

6YWebU�!!�!$*�6_b]Qd�CU\USd_b�V_b�<UfU\\Y^W�4QdQ

GXU^�Y]`_bdY^W�D_dQ\�CdQdY_^�4QdQ�dXU�6_b]Qd�CU\USd_b�TYQ\_W�_VVUbc
Q\\�QfQY\QR\U�VY\U�V_b]Qdc�Y^�Q^�Q\`XQRUdYSQ\\i�c_bdUT�\Ycd�R_h��CU\USdY^W�Q
V_b]Qd�Q^T�S\YS[Y^W�OK�_b�T_eR\U�S\YS[Y^W�_^�Q�V_b]Qd�gY\\�\UQT�i_e�d_
Q�cdQ^TQbT�VY\U�cU\USd_b�TYQ\_W�gXUbU�i_e�SQ^�Rb_gcU�V_b�i_eb�Y]`_bd
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! �$'"

VY\U��9^�SQcU�dXU�cU\USdUT�VY\U�V_b]Qd�XQc�Q�TUVQe\d�VY\U�UhdU^cY_^�dXYc�Uh�
dU^cY_^�gY\\�Q\bUQTi�RU�`bUcU^d�

DXU�6_b]Qd�CU\USd_b�TYQ\_W�Q\c_�_VVUbc�Q�e^Yd�di`U�_`dY_^��9^�dXU�e^Yd
di`U�_`dY_^�i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU�TQdQ�d_�RU�Y^dUb`bUdUT�

7U_7U^Yec�_VVUbc�i_e�dXU�V_\\_gY^W�SX_YSUc*
• =UdUb
• 6UUd
• E�C��CebfUi�6UUd
• EcUb�4UVY^UT

CU\USdY^W�User-Defined�gY\\�ecU�dXU�e^Yd�di`U�i_e�XQfU�TUVY^UT�Y^
Options/Customize/Units�V_b�Y^dUb`bUdQdY_^�_V�\U^WdX�fQ\eUc�

D_�Q\\_g�i_e�d_�QTZecd�Q^T�QccYW^�XUYWXd�fQ\eUc��7U_7U^Yec�^UUTc�Y^�
V_b]QdY_^�_^�dXU�cdQ^TQbT�TUfYQdY_^�V_b�!�[]�_V�\UfU\\Y^W��DXU�bUc`US�
dYfU�TYQ\_W�`_`c�e`�Qed_]QdYSQ\\i�Qc�c__^�Qc�i_e�XQfU�QSSU`dUT�dXU�Y]�
`_bd�_V�\UfU\\Y^W�TQdQ�fYQ�dXU�Redd_^�OK�

6YWebU�!!�!%*�CdQ^TQbT�TUfYQdY_^�V_b�!�[]�\UfU\\Y^W
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!!�"�" 4Yc`\Qi�?`dY_^c

9]`_bdUT�^Ug�<UfU\\Y^W�TQdQ�gY\\�cX_g�e`�Y^�dXU�<UfU\\Y^W�3_^dQY^Ub
_V�dXU�>QfYWQd_b��>Ug�`_Y^dc��Y�U���`_Y^dc�gYdX�^_�_dXUb�Y^V_b]QdY_^
dXQ^�dXU�XUYWXd�Y^V_b]QdY_^�WYfU^�Ri�\UfU\\Y^W��cX_g�e`�Y^�dXU�`_Y^dc
S_^dQY^Ub�]Qb[UT�Ri�Q�aeUcdY_^�]Qb[��/��

6YWebU�!!�!&*�@b_ZUSd�@\_d�Q^T�>QfYWQd_b*�<UfU\\Y^W�Y^V_b]QdY_^�_^\i

9TU^dYSQ\�`_Y^dc��Y�U���`_Y^dc�gYdX�QTTYdY_^Q\�Y^V_b]QdY_^��fUbdYSQ\�Q^T
X_bYj_^dQ\�S_]`_^U^dc��T_�^_d�cX_g�dXU�aeUcdY_^�]Qb[��9^�dXYc�SQcU�
i_e�]Qi�QccYW^�dXU�\UfU\\Y^W�XUYWXdc�d_�dXU�`_Y^d�QVdUb�!4�QTZecd]U^d�
YV�i_e�TYT�QSdYfQdU�dXU�bUc`USdYfU�_`dY_^�

GYdXY^�dXU�`b_ZUSd�`\_d��`ebU�<UfU\\Y^W�]UQcebU]U^dc�SQ^^_d
RU�TYc`\QiUT��cY^SU�dXUi�T_�^_d�`b_fYTU�Q^i�X_bYj_^dQ\�Y^V_b�
]QdY_^�☞
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!!�"�# @b_`Ubdi�CXUUd

I_e�SQ^�VY^T�]_bU�TUdQY\UT�Y^V_b]QdY_^�V_b�UQSX�\UfU\\Y^W�_RcUbfQdY_^
\Y^U�Y^�Ydc�`b_`Ubdi�^_dUR__[��3\YS[�dXU�bUc`USdYfU�\Y^U�Y^�dXU�<UfU\\Y^W
3_^dQY^Ub��bYWXd�]_ecU�Redd_^��d_�_`U^�Ydc�S_^dUhd�]U^e��3\YS[�dXU
]U^e�YdU]�Properties�d_�_`U^�dXU�^_dUR__[�@b_`Ubdi*�<UfU\\Y^W
=UQcebU]U^dc��9d�S_^cYcd�_V�_^U�`QWU*

• =UQcebU

6YWebU�!!�!'*�@b_`Ubdi*�<UfU\\Y^W�=UQcebU]U^d

DXU�`QWU�=UQcebU�TYc`\Qic�dXU�QfQY\QR\U�]UQcebU]U^d�fQ\eUc*

♦ 8UYWXd�TYVVUbU^SU
♦ CdQ^TQbT�TUfYQdY_^�V_b�dXU�]UQcebU]U^d
♦ 6_bgQbT�Q^T�RQS[gQbT�cYWXd
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!!�"�$ 1TZecd]U^d

7U_7U^Yec�`b_fYTUc�Ve\\�ce``_bd�_^�S_]RY^UT�^Udg_b[�QTZecd]U^d
�7@C�7<?>1CC��D_dQ\�CdQdY_^�Q^T�<UfU\\Y^W�4QdQ�

2QcYSQ\\i��Q\\�_RcUbfQdY_^c�Y^�dXU�`b_ZUSd�W_�Y^d_�dXU�QTZecd]U^d��Y^�
S\eTY^W�cQdU\\YdU�_RcUbfQdY_^c�Q^T�dUbbUcdbYQ\�]UQcebU]U^dc��DXU�V_\�
\_gY^W�TUcSbYRUc�dXU�QTZecd]U^d�]_TUc�ce``_bdUT�gYdX�\UfU\\Y^W�TQdQ�

6YWebU�!!�!(*�=U^e�1TZecd]U^d

!!�"�$�! !4�1TZecd]U^d
D�cdQbd�Q�!4�QTZecd]U^d�SX__cU�dXU�`e\\�T_g^�]U^e�_`dY_^�Ad-
just/1D Adjustment/Adjust��GU�XQfU�d_�TYcdY^WeYcX�RUdgUU^�Q
VbUU�Q^T�Q�RYQcUT�!4�QTZecd]U^d�
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6bUU�!4�1TZecd]U^d
9V�Q\\�`_Y^dc�_V�Q�^Udg_b[�QbU�[^_g^�!�TY]U^cY_^Q\\i��Y�U���dXUi�_^\i
`b_fYTU�XUYWXd�Y^V_b]QdY_^��Q�VbUU�!4�QTZecd]U^d�gY\\�RU�`UbV_b]UT
Qed_]QdYSQ\\i�

2YQcUT�!4�1TZecd]U^d
9V�_^U�_b�]_bU�`_Y^dc�_V�dXU�^Udg_b[�S_^dQY^�X_bYj_^dQ\�Y^V_b]QdY_^
Qc�gU\\�Qc�fUbdYSQ\�Y^V_b]QdY_^��Qed_]QdYSQ\\i�Q�RYQcUT�QTZecd]U^d�gY\\
be^�

?`dY_^Q\\i��i_e�]Qi�QccYW^�dXU�bUce\dc�_V�dXU�QTZecd]U^d��XUYWXdc��d_
dXU�`_Y^dc��D_�T_�c_��SX__cU�dXU�`e\\�T_g^�]U^e�_`dY_^�Adjust/1D
Adjustment/Settings�Q^T�SXUS[�dXU�SXUS[R_h�Assign after
biased adjustment�

6YWebU�!!�!)*�3__bTY^QdU�1ccYW^]U^d
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I_e�]Qi�Q\c_�cUd�`QbQ]UdUbc�V_b�dXU�DQe�dUcd�d_�RU�`UbV_b]UT�QVdUb�QT�
Zecd]U^d�

6YWebU�!!�" *�!4�>UdQTZecd�CUddY^Wc���DQe�DUcd

t�dUcd�bUce\dc�QbU�dbeU��Y�U���Q�RQcU\Y^U�Yc�]Qb[UT�Qc�²RQT³��gYdX�Q�c`U�
SYVYS�`b_RQRY\Ydi��DXU�Significance Level�fQ\eU�bUV\USdc�dXU�`b_R�
QRY\Ydi�_V�dXU�t�dUcd�d_�²bUZUSd�Q�dbeU�Xi`_dXUcYc³��dXQd�]UQ^c��d_�^_d
]Qb[�Q�]UQcebU]U^d��gXYSX�Yc�RQT��2i�TUVQe\d��dXYc�fQ\eU�Yc�cUd�d_�!��
9V�i_e�Y^SbUQcU�dXU�fQ\eU��`b_RQR\i�]_bU�]UQcebU]U^dc�gY\\�RU�]Qb[UT
Qc�RQT��9V�i_e�TUSbUQcU�dXU�fQ\eU��_^\i�dX_cU�]UQcebU]U^dc�gYdX�Q�fUbi
XYWX�`b_RQRY\Ydi�d_�RU�bUQ\\i�RQT�Ri�]UQ^c�_V�dXU�t�SbYdUbYQ�gY\\�RU
]Qb[UT�

6_b�\UfU\\Y^W�TQdQ�dUcdY^W�7U_7U^Yec�ecUc�dXU�VYhUT�_VVcUd�Minimum
Error Offset��WYfU^�Y^�dXU�SebbU^d�TYcdQ^SU�e^Yd�

!!�"�$�" ?dXUb�1TZecd]U^d�=_TUc
9^�WU^UbQ\��Q\\�_dXUb�gQic�_V�QTZecdY^W�Q�^Udg_b[��U�W���>QdY_^Q\��2Y�
QcUT��QbU�QfQY\QR\U��YV�Q\\�cU\USdUT�`_Y^dc�XQfU�dXbUU�TY]U^cY_^Q\�S__b�
TY^QdUc��1TTYdY_^Q\�\UfU\\Y^W�]UQcebU]U^dc�QbU�S_^cYTUbUT�Q^T�QT�
ZecdUT��DXU�`QWU�DQe�DUcd�_V�dXU�^_dUR__[�1TZecd]U^d�CUddY^Wc
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�SX__cU�dXU�]U^e�_`dY_^�Adjust/Settings��Q\\_gc�i_e�d_�]_TYVi
dXU�DQe�DUcd�SbYdUbY_^�Minimum Error Offset�V_b�\UfU\\Y^W�TQdQ�

!!�"�% 5h`_bd

1VdUb�Q�RYQcUT�QTZecd]U^d��Q^T�gYdX�QSdYfQdUT�QccYW^]U^d�_V�XUYWXdc�
i_e�]Qi�Uh`_bd�Q\\�`_Y^dc�gYdX�dXbUU�TY]U^cY_^Q\�S__bTY^QdUc��1�\_d�_V
TYVVUbU^d�Uh`_bd�V_b]Qdc�QbU�QfQY\QR\U�d_�T_�c_��1�S_]`\UdU�TUcSbY`dY_^
_V�X_g�d_�Uh`_bd�bUce\dc�Yc�WYfU^�Y^�SX��%�&��1``��1�&�TUcSbYRUc�X_g�d_
Secd_]YjU�7U_7U^Yec�V_b�QTTYdY_^Q\�Uh`_bd�V_b]Qdc�
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!"� >Udg_b[�1TZecd]U^d

BUTe^TQ^d�_RcUbfQdY_^c�V_b]�dXU�RQcYc�_V�Q�^Udg_b[�QTZecd]U^d��DXUi
SQ^�RU�ecUT�d_�Y]`b_fU�dXU�bUce\dc�Q^T�d_�Y^fUcdYWQdU�V_b�bU\YQRY\Ydi�
DXU�7U_7U^Yec�QTZecd]U^d�S_]`edUc�S__bTY^QdUc�dXQd�QbU�_`dY]YjUT
Ri�dXU�]UdX_T�_V�\UQcd�caeQbUc�

DXU�VYbcd�dXbUU�cUSdY_^c�_V�dXYc�SXQ`dUb�WYfU�TUdQY\c�_^�dXU�dXU_bUdYSQ\
RQS[Wb_e^T�_V�^Udg_b[�QTZecd]U^d��DXU�V_\\_gY^W�cUSdY_^c�gY\\�ce``\i
i_e�gYdX�Y^V_b]QdY_^�_^�`bQSdYSQ\�aeUcdY_^c��ceSX�Qc�^Udg_b[�TUcYW^�
`QbQ]UdUb�cUddY^Wc��bUce\dc�Q^T�X_g�d_�Y]`b_fU�i_eb�QTZecdUT�^Udg_b[�

3_^dU^dc

!"�! 2QcYSc �������������������������������������������������������������������������������������� !"�%!#

!"�" >Udg_b[�1TZecd]U^d�Y^�dXU�G7C($�CicdU]�������������������������� !"�%!&
!"�"�!@eb`_cU ����������������������������������������������������������������������������������������� !"�%!&
!"�"�">Udg_b[�1TZecd]U^d�GYdX_ed�G7C($�3_^db_\�@_Y^dc��6bUU�>Udg_b[
1TZecd]U^d��������������������������������������������������������������������������������������������� !"�%!'
!"�"�#>Udg_b[�1TZecd]U^d�gYdX�G7C($�3_^db_\�@_Y^dc��2YQcUT�>Udg_b[
1TZecd]U^d��������������������������������������������������������������������������������������������� !"�%!(
!"�"�$1TZecd]U^d�@b_SUcc ���������������������������������������������������������������������� !"�%!(

!"�# >Udg_b[�1TZecd]U^d�Y^�dXU�>QdY_^Q\�CicdU]������������������������ !"�%!)
!"�#�!@eb`_cU ����������������������������������������������������������������������������������������� !"�%!)
!"�#�"1TZecd]U^d�@b_SUcc ���������������������������������������������������������������������� !"�%" 
CUd�dXU�CicdU]��������������������������������������������������������������������������������������� !"�%"!
@b_fYTU�3_^db_\�3__bTY^QdUc������������������������������������������������������������������� !"�%"!
4UVY^U�dXU�=QhY]e]�>e]RUb�_V�9dUbQdY_^c ����������������������������������������������� !"�%""
CdQbd�dXU�1TZecd]U^d ����������������������������������������������������������������������������� !"�%""

!"�$ >Udg_b[�4UVY^YdY_^ ���������������������������������������������������������������� !"�%"$
!"�$�!>Udg_b[�4UcYW^ ���������������������������������������������������������������������������� !"�%"$
D_WW\U�dXU�5^QR\Y^W�CdQdec�_V�DUbbUcdbYQ\�?RcUbfQdY_^c ������������������������������� !"�%"$
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Y]`_bdQ^SU�V_b�QTZecd]U^d�

D_�QTZecd�i_eb�^Udg_b[�Y^�dXU�G7C($�cicdU]�Y^�WU_SU^dbYS�3QbdUcYQ^
S__bTY^QdUc�SX__cU�Adjust/Adjust (Free).
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!"�"�# >Udg_b[�1TZecd]U^d�g YdX�G7C($�3_^db_\�@_Y^dc
�2YQcUT�>Udg_b[�1TZecd]U^d�

8UbU��RQcU\Y^Uc��dUbbUcdbYQ\�]UQcebU]U^dc�Q^T�S_^db_\�`_Y^dc�Y^
G7C($�QbU�QTTUT�Qc�_RcUbfQdY_^c�d_�dXU�QTZecd]U^d��1TZecdUT�RQcU�
\Y^Uc��dUbbUcdbYQ\�]UQcebU]U^dc�Q^T�QTZecdUT�QRc_\edU�`_Y^d�S__bTY�
^QdUc�QbU�SQ\Se\QdUT�

D_�QTZecd�i_eb�^Udg_b[�Y^�dXU�G7C($�cicdU]�Y^�WU_SU^dbYS�3QbdUcYQ^
S__bTY^QdUc�SX__cU�Adjust/Adjust (Biased).

!"�"�$ 1TZecd]U^d�@b_SUcc

1VdUb�dXU�cdQbd�_V�Q^�QTZecd]U^d�Y^�dXU�G7C($�cicdU]��dXU�_ed`ed�gY^�
T_g�Q^T�Q�`b_WbUcc�Y^TYSQd_b�RQb�Y^V_b]c�i_e�_^�dXU�SebbU^d�cdQdec�_V
dXU�^Udg_b[�QTZecd]U^d��DXU�_ed`ed�gY^T_g�S_^dQY^c�Y^V_b]QdY_^
]UccQWUc��gXY\U�dXU�`b_WbUcc�Y^TYSQd_b�RQb�bU`bUcU^dc�dXU�`b_WbUcc�_V
dXU�QTZecd]U^d�`b_SUcc��I_e�]Qi�Y^dUbbe`d�dXU�QTZecd]U^d�`b_SUcc�Qd
Q^i�dY]U�Ri�`bUccY^W�dXU�Redd_^�Cancel�

BU]U]RUb�d_�be^�dXU�<__`�3\_cebU�aeQ\Ydi�SXUS[�Y^
dXU�`b_SUccY^W�]_Te\U�RUV_bU�i_e�cdQbd�Q�^Udg_b[�QT�
Zecd]U^d��DXYc�`Y^`_Y^dc�R\e^TUbc�ceSX�Qc�gb_^W�Q^�
dU^^Q�XUYWXdc�

☞
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!"�# >Udg_b[�1TZecd]U^d�Y^�dXU�>QdY_^Q\�CicdU]

!"�#�! @eb`_cU

DXU�QTZecd]U^d�Y^�dXU�^QdY_^Q\�WbYT�cicdU]�Yc�fUbi�cY]Y\Qb�d_�dXU�QT�
Zecd]U^d�Y^�dXU�G7C($�cicdU]��DXU�TYVVUbU^SU�Yc�dXQd�i_e�_RdQY^�QT�
ZecdUT�cdQdU�`\Q^U��^QdY_^Q\��S__bTY^QdUc�Y^�S_^dbQcd�d_�QTZecdUT
G7C($�S__bTY^QdUc��I_e�Q\c_�_RdQY^�QTZecdUT�dbQ^cV_b]QdY_^�`QbQ]U�
dUbc�Y^�cXYVd��b_dQdY_^�Q^T�cSQ\U�RUdgUU^�dXU�G7C($�Q^T�i_eb�^QdY_^Q\
cicdU]��9d�Yc�^USUccQbi�d_�XQfU�Qd�\UQcd�dXbUU�`_Y^dc�gYdX�[^_g^�S__bTY�
^QdUc��dg_�`_Y^dc�Y^�`\Q^U�Q^T�dXbUU�`_Y^dc�Y^�XUYWXd��Y^�dXU�^QdY_^Q\
cicdU]��gXYSX�SQ^�RU�ecUT�Qc�S_^db_\�S__bTY^QdUc��I_e�]Qi�Y]`_bd
S_^db_\�`_Y^dc�Y^�G7C($�d_�Y]`b_fU�dXU�bUce\dc�

I_e�SQ^�QTT�Qc�]Q^i�S_^db_\�`_Y^dc�Qc�i_e�gQ^d��4YVVUbU^d�QSSebQSYUc
_V�dXU�S_^db_\�`_Y^dc�QbU�S_^cYTUbUT�fYQ�dXU�gUYWXdY^W�VQSd_b��DXU
]_bU�S_^db_\�`_Y^dc�i_e�XQfU��dXU�]_bU�bU\YQR\U�dXU�bUce\d�gY\\�RU�
1\c_��i_e�T_�^_d�^UUT�dXU�Ve\\�S__bTY^QdU�cUd��>_bdXY^W��5QcdY^W�Q^T
8UYWXd��V_b�dXU�S_^db_\�`_Y^dc��9d�Yc�Q\c_�Q\\_gUT�d_�QTT�_^\i�dXU�XUYWXd
_b�_^\i�>_bdXY^W�5QcdY^W�_V�Q�S_^db_\�`_Y^d�d_�dXU�QTZecd]U^d�

DXU�V_\\_gY^W�\Ycdc�dXU�Y^`ed��_RcUbfQdY_^c�_V�dXU�QTZecd]U^d���dXU�e^�
[^_g^c�_V�dXU�QTZecd]U^d�Q^T�dXU�bUce\dc�QVdUb�QTZecd]U^d�

?RcUbfQdY_^c�_V�dXU�QTZecd]U^d*
n 2QcU\Y^Uc�Y^�G7C($
n 3_^db_\�`_Y^dc�Y^�dXU�^QdY_^Q\�WbYT�cicdU]
n 3_^db_\�`_Y^dc�Y^�G7C($��_`dY_^Q\�
n DUbbUcdbYQ\�_RcUbfQdY_^c
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!"�$) 

E^[^_g^c�_V�dXU�QTZecd]U^d*
n @_Y^dc�Y^�\_SQ\�cicdU]
n cUfU^�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�d_�dXU�^QdY_^Q\��WbYT

cicdU]

BUce\dc�_V�dXU�QTZecd]U^d*
n CdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd
n 1TZecdUT�@_Y^dc�Y^�\_SQ\�cicdU]�Q^T�G7C($�gYdX�dXUYb�cdQ^TQbT

TUfYQdY_^c
n 1TZecdUT�2QcU\Y^Uc�Y^�G7C($�gYdX�cdQ^TQbT�TUfYQdY_^c
n 1TZecdUT�dUbbUcdbYQ\�]UQcebU]U^dc
n QTZecdUT�cUfU^�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�d_�dXU�^Q�

dY_^Q\�cicdU]
n BUVbQSdY_^�S_UVVYSYU^dc��_`dY_^Q\�

!"�#�" 1TZecd]U^d�@b_SUcc

2UV_bU�QTZecdY^W�dXU�^Udg_b[�Y^�i_eb�^QdY_^Q\�cicdU]�i_e�gY\\�XQfU�d_
T_�c_]U�`bU\Y]Y^Qbi�cdU`c*
∗ 3X__cU�dXU�S_bbUSd�CicdU]�
∗ 9^cUbd�S_^db_\�`_Y^dc�gYdX�[^_g^�^QdY_^Q\�S__bTY^QdUc�
∗ 9^cUbd�S_^db_\�`_Y^dc�gYdX�[^_g^�G7C($�S__bTY^QdUc��_`dY_^Q\��
∗ 9^cUbd�dUbbUcdbYQ\�TQdQ��_`dY_^Q\��
∗ 5^dUb�dXU�]QhY]e]�^e]RUb�_V�YdUbQdY_^c�Q^T�_`dY_^Q\\i�]_TYVi

_dXUb�`QbQ]UdUbc�

!"�#�"�! CUd�dXU�CicdU]
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9V�i_e�XQfU�^_d�T_^U�c_�`bUfY_ec\i��i_e�XQfU�d_�TUVY^U�Q�CicdU]�V_b�dXU
QTZecd]U^d�d_�^QdY_^Q\�WbYT�S__bTY^QdUc��GU�ecU�dXU�dUb]�²CicdU]³�Y^
_bTUb�d_�TUcSbYRU�Q�`_Y^d�_^�dXU�5QbdX�]_TU\�_b�_^�Q�]Q`��CUfUbQ\
cdU`c�QbU�^USUccQbi��cY^SU�dXU�5QbdX�XQc�^_�YTUQ\�cXQ`U�

1�WU_TUdYS�CicdU]��S_^cYcdc�_V�dXU�S_]`_^U^dc*
• TQde]
• U\\Y`c_YT
• `b_ZUSdY_^��_`dY_^Q\�
• WU_YT��_`dY_^Q\�

3XQ`dUb�&�_V�dXYc�]Q^eQ\�Q^T�dXU�7U_DbQ^c�EcUbµc�=Q^eQ\�WYfU�S_]�
`\UdU�QSSUcc�d_�Y^V_b]QdY_^�QR_ed�dXU�TUVY^YdY_^�Q^T�ecU�_V�CicdU]c�

!"�#�"�" @b_fYTU�3_^db_\�3__bTY^QdUc
7U_7U^Yec�^UUTc�Qd�\UQcd�dXbUU�^QdY_^Q\�S_^db_\�`_Y^dc��9V�ceVVYSYU^d
S_^db_\�Y^V_b]QdY_^�Yc�QfQY\QR\U��Q�S_^db_\�`_Y^d�T_Uc�^_d�^USUccQbY\i
XQfU�d_�`b_fYTU�Q\\�dXbUU�S__bTY^QdUc�Y^�>_bdXY^W��5QcdY^W�Q^T�8UYWXd�
I_e�]Qi�Q\c_�SX__cU�_^\i�dXU�X_bYj_^dQ\�_b�dXU�fUbdYSQ\�S_]`_^U^d
�fYQ�dXU�SXUS[R_hUc�Ctrl�Y^�dXU�@_Y^d�@b_`Ubdi�>_dUR__[��`QWU�3_^�
db_\���DXU�^Udg_b[�QTZecd]U^d�gY\\�^_d�ecU�Q�TYcQR\UT�S__bTY^QdU�U\U�
]U^d�

8_g�d_�`b_fYTU�dXU�[^_g^�S__bTY^QdUc�Yc�TYcSeccUT�Y^�TUdQY\�Y^�SXQ`dUb
%�%�"��CUSdY_^c�!"�$�"�ª�!"�$�$��S_^dQY^�]_bU�Y^V_b]QdY_^�_^�S_^db_\
S__bTY^QdUc��VYhUT�`_Y^dc�Q^T�`_Y^d�`b_`UbdYUc�

>_dU�dXQd�S_^db_\�`_Y^dc�^UUT�^_d�^USUccQbY\i�d_�RU�XU\T�VYhUT��?^\i�YV
i_e�gQ^d�d_�]Q[U�cebU��dXQd�dXU�S_^db_\�S__bTY^QdUc�gY\\�^_d�RU
SXQ^WUT�TebY^W�QTZecd]U^d��dXU�`_Y^d�XQc�d_�RU�XU\T�VYhUT��1^i�S__b�
TY^QdU�dXQd�XQc�d_�RU�XU\T�VYhUT�]ecd�RU�QccYW^UT�Q�cdQ^TQbT�TUfYQdY_^
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_V� �   �]]��9V�Yd�Yc�^_d�jUb_��dXU�S__bTY^QdU�]Qi�WUd�Q�S_bbUSdY_^�
6YhUT�`_Y^dc�QbU�gUYWXdUT�fUbi�XYWX�TebY^W�QTZecd]U^d�

!"�#�"�# 4UVY^U�dXU�=QhY]e]�>e]RUb�_V�9dUbQdY_^c
9V�i_e�SX__cU�Q^�QTZecd]U^d�Y^�i_eb�^QdY_^Q\�cicdU]��i_e�gY\\�Q\c_�XQfU
d_�U^dUb�dXU�]QhY]e]�^e]RUb�_V�YdUbQdY_^c��DXU�^e]RUb�_V�YdUbQdY_^
cdU`c�TU`U^T�Y^�dXU�VYbcd�`\QSU�_^�X_g�W__T�dXU�S_^db_\�`_Y^dc�Q^T�dXU
7@C�RQcU\Y^Uc�VYd�d_WUdXUb�Q^T�Y^�dXU�cUS_^T�`\QSU�X_g�UhQSd�dXU�Q`�
`b_hY]QdU�cUfU^�dbQ^cV_b]QdY_^�`QbQ]UdUbc�QbU��X_g�d_�bUfYUg�_b�TU�
VY^U�dbQ^cV_b]QdY_^�`QbQ]UdUbc�Yc�TYcSeccUT�Y^�dXU�7U_DbQ^c�EcUbµc
=Q^eQ\���Di`YSQ\\i��$�YdUbQdY_^�cdU`c�QbU�^UUTUT�V_b�Q^�QTZecd]U^d�

DXU�c_VdgQbU�cd_`c�dXU�YdUbQdY_^�gXU^�dXU�cdQ^TQbT�Ubb_b�_V�e^Yd
gUYWXd�TYT�^_d�SXQ^WU�cY^SU�dXU�\Qcd�YdUbQdY_^�cdU`��DXYc�Y^TYSQdUc��dXQd
dXU�bUcYTeQ\c�Y^�dXU�^Udg_b[�XQfU�`bQSdYSQ\\i�^_d�SXQ^WUT�cY^SU�dXU�\Qcd
YdUbQdY_^��Q^T�S_^cUaeU^d\i�dXQd�dXU�e^[^_g^c�XQfU�RUU^�SQ\Se\QdUT
d_�dXU�RUcd�QSXYUfQR\U�QSSebQSi�

I_e�]Qi�SXUS[�dXU�]QhY]e]�^e]RUb�_V�YdUbQdY_^c��cUU�Q\c_�cUSdY_^
!"�%�$��

!"�#�"�$ CdQbd�dXU�1TZecd]U^d
GYdX�Q\\�dXU�`bU\Y]Y^Qbi�cdU`c�RUU^�T_^U�SX__cU Adjust/Adjust
(National, Biased)�d_�cdQbd�dXU�\UQcd�caeQbUc�>Udg_b[�1TZecd]U^d
`b_SUcc�Y^�dXU�^QdY_^Q\�cicdU]�

1�`b_WbUcc�Y^TYSQd_b�gY^T_g�TYc`\Qic�Y^V_b]QdY_^�_^�dXU�SebbU^d�`b_�
SUcc�Q^T�Ydc�`b_WbUcc�Y^�V_b]�_V�Q�RQb��I_e�]Qi�Y^dUbbe`d�dXU�QTZecd�
]U^d�`b_SUcc�Qd�Q^i�dY]U�Ri�`bUccY^W�dXU�Redd_^�Cancel��DXU�_ed`ed
gY^T_g�gY\\�TYc`\Qi�Q^i�Ubb_b�_b�QTTYdY_^Q\�Y^V_b]QdY_^�]UccQWUc�
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!"�$ >Udg_b[�4UVY^YdY_^

!"�$�! >Udg_b[�4UcYW^

I_e�]Qi�cU\USd�_^U��cUfUbQ\�_b�Q\\�RQcU\Y^Uc�V_b�^Udg_b[�QTZecd]U^d��D_
T_�c_��i_e�]Qi�SX__cU�dXU�^QfYWQd_b�_b�dXU�`b_ZUSd�`\_d�QbUQ�
DXU�RQcU\Y^U�cU\USdY_^�_`dY_^c�QbU�RQcYSQ\\i�dXU�cQ]U�Qc
TYcSeccUT�Y^�SXQ`dUb�'�!��8_gUfUb��Q�\_d�_V�QTTYdY_^Q\�cU\USdY_^
Q^T�d_WW\Y^W�_`dY_^c�XU\`�i_e�d_�S_^VYWebU�i_eb�^Udg_b[��D_
]Q[U�i_ebcU\V�QSSecd_]UT�gYdX�7U_7U^Yecµc�^Udg_b[�TUcYW^
VQSY\YdYUc�Zecd�`\Qi�Qb_e^T�ecY^W�Q\\�U^QR\Y^W�Q^T�TYcQR\Y^W
_`dY_^c�_VVUbUT�Ri�dXU�d__\RQbc�<Y^Uc�Q^T�5\\Y`cUc�Q^T
TUcSbYRUT�Y^�dXU�V_\\_gY^W��DXU�5^QR\U�1\\���4YcQR\U�1\\�Red�
d_^c�_V�R_dX�d__\RQbc�Q\\_g�i_e�d_�aeYS[\i�bUdeb^�d_�dXU�TUVQe\d
cdQdec�

!"�$�!�! D_WW\U�dXU�5^QR\Y^W�CdQdec�_V�DUbbUcdbYQ\�?RcUbfQ�
dY_^c

GYdX�dUbbUcdbYQ\�TQdQ��i_e�]Qi�U^QR\U�_b�TYcQR\U�Q�cY^W\U�d_dQ\�cdQdY_^
_RcUbfQdY_^�_b�Q�\UfU\\Y^W�]UQcebU]U^d�fYQ�Ydc�S_^dUhd�]U^e��3\YS[�dXU
_RcUbfQdY_^�ci]R_\�UYdXUb�Y^�dXU�`b_ZUSd�`\_d�_b�Y^�dXU�^QfYWQd_b��bYWXd
]_ecU�Redd_^��d_�_`U^�Ydc�S_^dUhd�]U^e�Q^T�SX__cU�dXU�]U^e�YdU]
Enable�d_�U^QR\U�dXU�_RcUbfQdY_^��_b�Disable�d_�TYcQR\U�dXU�_RcUbfQ�
dY_^��2i�TUVQe\d��Q\\�_RcUbfQdY_^c�QbU�U^QR\UT�

!"�$�!�" D_WW\U�dXU�5^QR\Y^W�CdQdec�1SS_bTY^W�d_�dXU�AeQ\Ydi
CdQdec*

9d�Yc�`_ccYR\U�d_�QSdYfQdU�_b�TUQSdYfQdU�RQcU\Y^Uc�QSS_bTY^W�d_�dXUYb�S_\_b
cdQdec�WU^UbQdUT�TebY^W�`b_SUccY^W��Y�U���QSS_bTY^W�d_�dXUYb�cdQdec�_V
aeQ\Ydi�
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D_WW\Y^W�_`dY_^c�d_WW\U�dXU�cdQdec�_V�Q\\�\Y^Uc�gYdX�dXU�cQ]U�cdQdec��9V�
U�W���\Y^U�12�gQc�U^QR\UT�RUV_bU�Q^T�Q\\�_dXUb�\Y^Uc�_V�dXU�cQ]U�di`U
gUbU�TYcQR\UT��\Y^U�12�gY\\�RU�TYcQR\UT�QVdUb�d_WW\Y^W��gXY\U�Q\\�dXU
_dXUb�\Y^Uc�gY\\�RU�U^QR\UT�

D_�d_WW\U�dXU�RQcU\Y^U�cdQdec�QSS_bTY^W�d_�dXU�aeQ\Ydi�cdQdec�SX__cU
∗ Edit/Base Lines/Toggle [Color]�Vb_]�dXU�]U^e��_b
∗ Baselines/Toggle/Toggle [Color]�Vb_]�dXU�^QfYWQd_b��_b
∗ dXU�S_bbUc`_^TY^W�YS_^�Vb_]�dXU�d__\RQb�<Y^Uc�

6YWebU�!"�!*�D__\RQb�<Y^Uc

9V�dXU�WbUU^�\Y^Uc�QbU�U^QR\UT��Q\\�RQcU\Y^Uc�gYdX�VYhUT�Q]RYWeYdYUc��bU�
c`USdYfU\i�RQcU\Y^Uc�gYdX�T_eR\U�TYVVUbU^SU�VYhUT�c_\edY_^c�gYdX�Q^�QS�
SebQSi�RUddUb�dXQ^�dXU�]QhY]e]�`_cYdY_^�cYW]Q�fQ\eU�QbU�U^QR\UT�
DXYc�fQ\eU�Yc�TUVY^UT�fYQ�dXU�]U^e�_`dY_^�Process/ Settings…/
Advanced.

9V�dXU�iU\\_g�\Y^Uc�QbU�U^QR\UT��Q\\�RQcU\Y^Uc�gYdX�T_eR\U�TYVVUbU^SU
V\_Qd�c_\edY_^c�QbU�U^QR\UT��Q^T�Q�`_cYdY_^�cYW]Q�gYdXY^�dXU�WYfU^
fQ\eU���DXYc�fQ\eU�Yc�TUVY^UT�fYQ�dXU�]U^e�_`dY_^�Proc-
ess/Settings…/Advanced.

9V�dXU�bUT�RQcU\Y^Uc�QbU�U^QR\UT��Q\\�RQcU\Y^Uc�gYdX�T_eR\U�TYVVUbU^SU
VYhUT�c_\edY_^c��dbY`\U�TYVVUbU^SU�V\_Qd�c_\edY_^c�_b�T_eR\U�TYVVUbU^SU
V\_Qd�c_\edY_^c�QbU�U^QR\UT�gXYSX�XQfU�Q^�QSSebQSi�g_bcU�dXQ^�dXU
WYfU^�]QhY]e]�`_cYdY_^�cYW]Q��DXYc�fQ\eU�Yc�TUVY^UT�fYQ�dXU�]U^e�_`�
dY_^�Process/Settings…/Advanced.
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9V�dXU�WbQi�RQcU\Y^Uc�QbU�U^QR\UT��Q\\�e^`b_SUccUT�RQcU\Y^Uc�QbU�U^�
QR\UT��E^`b_SUccUT�\Y^Uc�T_�^_d�W_�Y^d_�dXU�QTZecd]U^d�

9V�Q\\�R\eU�RQcU\Y^Uc�QbU�U^QR\UT��Q\\�RQcU\Y^Uc�gYdX�_^\i�Q�dbY`\U�TYVVUb�
U^SU�V\_Qd�c_\edY_^�QbU�U^QR\UT�

!"�$�!�# D_WW\Y^W�dXU�5^QR\U�CdQdec�1SS_bTY^W�d_�dXU�CdQ^�
TQbT�4UfYQdY_^�AeQ\Ydi

1VdUb�`b_SUccY^W��dXU�cdQ^TQbT�Ubb_bc�_V�`b_SUccUT�RQcU\Y^Uc�QbU�fYceQ\�
YjUT�Ri�Ubb_b�U\\Y`cUc���DXU�d__\RQb�5\\Y`cU��X_gUfUb��Q\\_gc�i_e�d_�cU�
\USd�RQcU\Y^Uc�QSS_bTY^W�d_�dXUYb�aeQ\Ydi�cdQdec��9V�dXU�Redd_^
<Y^Uc�5\\Y`cUc�Yc�QSdYfQdUT��d_WW\Y^W�dXU�U\\Y`cUc�QSS_bTY^W�d_
dXUYb�S_\_b�Qd�dXU�cQ]U�dY]U�d_WW\Uc�dXU�S_bbUc`_^TY^W�RQcU�
\Y^Uc�

6YWebU�!"�"*�D__\RQb�5\\Y`cUc*�<Y^Uc�5\\Y`cUc

DXU�VYbcd�dg_�Redd_^c�Q\\_g�i_e�d_�U^QR\U�_b�TYcQR\U�Q\\�U\\Y`cUc��RQcU�
\Y^Uc���DXU�V_\\_gY^W�V_eb�Redd_^c�cU\USd�RQcU\Y^Uc�QSS_bTY^W�d_�dXU
aeQ\Ydi�cdQdec�_V�dXU�U\\Y`cU��DXU�V_\\_gY^W�VYWebU�cX_gc�Q�`b_ZUSd�gYdX
RQcU\Y^Uc�_V�TYVVUbU^d�`b_SUccY^W�cdQdec��1\\�\Y^Uc�Q^T�U\\Y`cUc�QbU�U^�
QR\UT��DXU�U\\Y`cUc�_V�dXU�WbUU^�RQcU\Y^Uc�QbU�bU\QdYfU\i�c]Q\\�Y^�S_]�
`QbYc_^�d_�dXU�U\\Y`cUc�_V�dXU�iU\\_g�_b�R\eU�RQcU\Y^U�
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6YWebU�!"�#*�1\\�RQcU\Y^Uc�U^QR\UT

GYdX�d__\RQb�Redd_^�<Y^Uc�5\\Y`cUc�QSdYfQdUT�Q^T�Q\\�iU\\_g��bUT�_b�R\eU
U\\Y`cUc�d_WW\UT��_^\i�dXU�WbUU^�RQcU\Y^Uc�QbU�U^QR\UT��DXUYb�U\\Y`cUc
QbU�bUcYjUT�

6YWebU�!"�$*�?^\i�W__T�RQcU\Y^Uc�U^QR\UT

1TTYdY_^Q\\i��dg_�Redd_^c�Q\\_g�i_e�d_�ceSSUccYfU\i�TYcQR\U�_b�U^QR\U
RQcU\Y^Uc�_b�U\\Y`cUc��3\YS[�Redd_^�4YcQR\U�G_bcd�d_�TYcQR\U�dXU�RQcU\Y^U
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gYdX�dXU�g_bcd�bUce\dc�_V�Q\\�RQcU\Y^Uc�SebbU^d\i�U^QR\UT��2edd_^�5^QR\U
>Uhd�g_b[c�dXU�_dXUb�gQi�b_e^T��9V�i_e�S\YS[�dXYc�Redd_^��dXU�RQcU\Y^U
gYdX�dXU�RUcd�bUce\d�_V�Q\\�TYcQR\UT�RQcU\Y^Uc�gY\\�RU�U^QR\UT�

�����������
6YWebU�!"�%*�4YcQR\U�G_bcd���5^QR\U�>Uhd

!"�$�!�$ D_WW\Y^W�dXU�4Yc`\Qi�_V�5bb_b�5\\Y`cUc
1VdUb�`b_SUccY^W��dXU�cdQ^TQbT�Ubb_bc�_V�`b_SUccUT�RQcU\Y^Uc�QbU�fYceQ\�
YjUT�Ri�Ubb_b�U\\Y`cUc��DXU�cYjU�_V�dXUcU�U\\Y`cUc�TU`U^Tc�_^�dXU�RQcU�
\Y^U�gYdX�dXU�\QbWUcd�Ubb_bc��9V�dXU�^Udg_b[�S_^dQY^c�_ed\YUbc�gYdX�\QbWU
cdQ^TQbT�Ubb_bc��Q\\�_dXUb�U\\Y`cUc�gY\\�RU�fUbi�c]Q\\��9V��X_gUfUb��\QbWU
U\\Y`cUc�QbU�XYTTU^��7U_7U^Yec�Qed_]QdYSQ\\i�bUcYjUc�dXU�bU]QY^Y^W�U\�
\Y`cUc�Qc�gU\\�Qc�dXU�bUVUbU^SU�U\\Y`cU��DXYc�_`dY_^�gY\\�XU\`�i_e�VY^T
cec`YSY_ec�TQdQ�Q^T�UhS\eTU�RQcU\Y^Uc�Q^T�d_�Y]`b_fU�^Udg_b[�QTZecd�
]U^d�

DXU�d__\RQb�5\\Y`cUc�Q\\_gc�i_e�d_�aeYS[\i�cX_g�_b�XYTU�U\\Y`cUc�

6YWebU�!"�&*�D__\RQb�5\\Y`cUc

=Q[U�cebU��dXQd�Redd_^�<Y^Uc���5\\Y`cUc�Yc�U^QR\UT��DXYc�Redd_^
QccebUc�dXQd�U\\Y`cUc�Q^T�RQcU\Y^Uc�QbU�d_WW\UT�Y^TU`U^TU^d\i�
I_e�]Qi�dXU^�U^QR\U�_b�TYcQR\U�Q\\�Ubb_b�U\\Y`cUc�_b�dX_cU�U\\Y`cUc�QS�
S_bTY^W�d_�Q�S_\_b�Y^TYSQdY^W�dXUYb�aeQ\Ydi�cdQdec�
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!"�$�" 3_^db_\�3__bTY^QdUc

9d�Yc�_VdU^�ecUVe\��Q^T�^USUccQbi�V_b�QTZecd]U^d�d_�Q�^QdY_^Q\�WbYT�cic�
dU]��d_�U^dUb�dXU�G7C($�S__bTY^QdUc�_b�^QdY_^Q\�S__bTY^QdUc�_V
`_Y^dc�gYdX�[^_g^�S__bTY^QdUc��6_b�Y^V_b]QdY_^�X_g�d_�Y^`ed�S_^db_\
S__bTY^QdUc��`\UQcU�bUVUb�d_�SXQ`dUb�%�%�"��CUSdY_^�!"�$�$�TUcSbYRUc
X_g�d_�TUVY^U�dXU�X_bYj_^dQ\�_b�fUbdYSQ\�S_]`_^U^d�_V�Q�`_Y^d�Qc�S_^�
db_\�S__bTY^QdU�

1VdUb�dXU�Y^`ed�_V�S_^db_\�S__bTY^QdUc��dg_�cUdc�_V�S__bTY^QdUc�QbU�`Qbd
_V�dXU�`_Y^d��DXU�S_^db_\�S__bTY^QdUc�cX_g�e`�Y^�dXU�`QWU�3_^db_\�_V
dXU�^_dUR__[�@b_`Ubdi*�@_Y^d��D_�_`U^�dXU�^_dUR__[�QSdYfQdU�dXU�S_^�
dUhd�]U^e�_V�dXU�bUc`USdYfU�`_Y^d�Ri�S\YS[Y^W�_^�Yd��bYWXd�]_ecU�Red�
d_^��Q^T�dXU^�SX__cU�_`dY_^�Properties��3\YS[�dXU�dQR�3_^db_\�

6YWebU�!"�'*�@_Y^d�@b_`UbdYUc��@QWU�3_^db_\
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!"�$�# 6YhUT�@_Y^dc

2UV_bU�`UbV_b]Y^W�Q�\UQcd�caeQbUc�QTZecd]U^d�i_e�SQ^�SX__cU�d_�X_\T
dXU�S__bTY^QdUc�_V�_^U�_b�cUfUbQ\�S_^db_\�`_Y^d�c��VYhUT�TebY^W�QT�
Zecd]U^d��1SdYfQdU�dXU�`_Y^d�Y^�dXU�^QfYWQd_b�_b�dXU�`b_ZUSd�`\_d�Q^T
_`U^�dXU�S_^dUhd�]U^e�ecY^W�dXU�bYWXd�]_ecU�Redd_^��DXU�]U^e�YdU]
Fix�Q\\_gc�i_e�d_�d_WW\U�dXU�VYhY^W�cdQdec�_V�dXYc�`_Y^d��D_�VYh�Q\\�`_Y^dc
_b�VYh�^_^U�SX__cU Fix All / Fix None�_V�dXU�Edit/ Static
Points�]U^e�_`dY_^�_b�QSdYfQdU�dXU�S_^dUhd�]U^e�_V�dXU�@_Y^dc�cU\US�
d_b�Y^�dXU�^QfYWQd_b�Q^T�SX__cU Fix All _b Fix None��bUc`��9V�Fix
Yc�SX_cU^��dXU�cdQ^TQbT�TUfYQdY_^c�QbU�cUd�d_�jUb_�Q^T�dXUbURi�dXU�`_Y^d
Yc�VYhUT��?dXUbgYcU��dXU�cdQ^TQbT�TUfYQdY_^�cX_g^�Y^�dXU�@_Y^d�@b_`Ub�
dYUc�^_dUR__[��`QWU�3_^db_\��gY\\�RU�ecUT�V_b�QTZecd]U^d��CUSdY_^
!"�$�$�TUcSbYRUc�X_g�d_�VYh�dXU�X_bYj_^dQ\�_b�fUbdYSQ\�S_]`_^U^d�_V�Q
`_Y^d�

>_dU�dXQd�VYhUT�`_Y^dc�gY\\�gUYWX�fUbi�XYWX�gYdXY^�dXU�QT�
Zecd]U^d��DXUi�V_bSU�dXU�QTZecd]U^d�]_Te\U�d_�QTZecd�Q\\
_dXUbc�`_Y^dc�Y^�Q�gQi�dXQd�dXUi�gY\\�VYd�dXU�VYhUT�`_Y^dc��2U
cebU�dXQd�VYhUT�`_Y^dc�XQfU�fUbi�`bUSYcU�S__bTY^QdUc��_dXUb�
gYcU�dXUi�]Qi�Y^TeSU�WU_]UdbYSQ\�TYcd_bdY_^c�_V�i_eb�^Ud�
g_b[�

DXU�`b_ZUSd�`\_d�Q^T�dXU�^QfYWQd_b�TYc`\Qi�Q�\Ydd\U�dbYQ^W\U�d_�]Qb[�Q
VYhUT�S_^db_\�`_Y^d��8_gUfUb��i_e�]Qi�Secd_]YjU�dXU�TYc`\Qi�_V�S_^�
db_\�`_Y^dc�Y^�dXU�`b_ZUSd�`\_d��6_b�UhQ]`\U��V_b�dXU�VYWebUc�_V�dXYc
]Q^eQ\�gU�XQfU�QccYW^UT�TYVVUbU^d�RQS[Wb_e^T�S_\_bc�V_b�VYhUT�_b�e^�
[^_g^�`_Y^dc��1``U^TYh�1�#�TYcSeccUc�Y^�TUdQY\�dXU�Secd_]YjY^W�_V�dXU
`b_ZUSd�`\_d�cdi\Uc�

1�VY^U�_`dY_^�Q\\_gc�i_e�d_�fYceQ\YjU�i_eb�^Udg_b[�]_bU�QSSebQdU\i�Ri
SU^dUbY^W�Q�S_^db_\�cdQdY_^�_^�i_eb�`b_ZUSd�`\_d��:ecd�U^QR\U�dXU�Cen-
ter�]U^e�YdU]�_V�dXU�S_^dUhd�]U^e�_V�dXU�cU\USdUT�`_Y^d�

%
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6YWebU�!"�(*�6YhUT�@_Y^dc

I_e�]Qi�SXUS[�dXU�VYhY^W�cdQdec�_V�Q�`_Y^d�fYQ�Ydc�`b_`UbdYUc�^_dUR__[�
3\YS[�dXU�`_Y^d��bYWXd�]_ecU�Redd_^��Q^T�SX__cU�dXU�S_^dUhd�]U^e
YdU]�Properties��3\YS[�dXU�dQR�3_^db_\�d_�bUfYUg�dXU�`QWU�3_^db_\�

6YWebU�!"�)*�6YhUT�@_Y^d���>_�3_^db_\�3__bTY^QdUc

9V�i_e�VYhUT�dXU�`_Y^d��dXU�SXUS[R_h�6Yh�Qc�3_^db_\�@_Y^d�gY\\�RU
SXUS[UT�Q^T�Q\\�cdQ^TQbT�TUfYQdY_^�fQ\eUc��cUU�dXU�R_h������gY\\�RU�Y^�
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QSdYfQdUT���9V�i_e�`bUfY_ec\i�cU\USdUT�dXU�VYhY^W�cdQdec�_V�dXU�X_bYj_^dQ\
_b�dXU�fUbdYSQ\�S_]`_^U^d�]Q^eQ\\i��dXUcU�gY\\�^_d�RU�d_eSXUT��

9V�i_e�gQ^d�_^\i�dXU�X_bYj_^dQ\�_b�dXU�fUbdYSQ\�S__bTY^QdUc�d_�RU�XU\T
VYhUT��dXU^�i_e�VYbcd�XQfU�SXUS[�dXU�Fix�R_hUc�_V�dXU�bUc`USdYfU����
fQ\eUc��9V��U�W���dXU�QTZecd]U^d�]_Te\U�Yc�d_�X_\T�dXU�X_bYj_^dQ\�S_]�
`_^U^dc�_V�Q�`_Y^d�VYhUT��VYbcd�S\UQb�dXU�SXUS[R_h�_V�dXU�XUYWXd�S__bTY�
^QdU��dXU^�SXUS[�dXU�SXUS[R_h�Fix as Control Point�Q^T�S\YS[
dXU�Redd_^�Assign�
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!"�$�$ @_Y^d�@b_`UbdYUc

I_e��]Qi�VY^T�Q\\�`_Y^d�bU\QdUT�Y^V_b]QdY_^�Y^�dXU�`b_`Ubdi�^_dUR__[
_V�dXU�`_Y^d��I_e�]Qi�UfU^�SXQ^WU�dXU�`b_`UbdYUc�_V�Q�cdQdYS�`_Y^d
]Q^eQ\\i�dXUbU��1SdYfQdU�dXU�S_^dUhd�]U^e�_V�dXU�bUc`USdYfU�`_Y^d�Ri
S\YS[Y^W�_^�Yd��bYWXd�]_ecU�Redd_^��Q^T�dXU^�SX__cU�_`dY_^�Proper-
ties���DXU�@b_`UbdYUc�gY^T_g�Q\\_gc�i_e�d_�bUfYUg�Q^T�UTYd�`_Y^d
SXQbQSdUbYcdYSc�

@\UQcU�^_dU*�@bUcc�dXU�Redd_^�Assign�d_�e`TQdU�fQ\eUc�_V
dXU�^_dUR__[��9V�i_e�gQ^d�d_�cd_bU�dXU�^Ug�fQ\eUc�Y^�dXU�`b_�
ZUSd�VY\U��T_�^_d�V_bWUd�d_�cQfU�dXU�VY\U��3XQ^WUc�Y^�dXU
Properties�^_dUR__[�T_�^_d�Y^V\eU^SU�dXU�`_Y^d�S__bTY�
^QdU�c_ebSUc��I_eb�Y^`ed�TQdQ�VY\Uc�bU]QY^�e^d_eSXUT�

6YWebU�!"�! *�@_Y^d�@b_`UbdYUc���@_Y^d

%
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DXYc�^_dUR__[�S_^dQY^c�UYWXd�`QWUc*

• @_Y^d
• >QdY_^Q\
• <_SQ\
• H�I�J
• 7U_
• 3_^db_\
• 5\\Y`cU
• =UdU_

DXU�`QWU�@_Y^d�TYc`\Qic�dXU�@_Y^d�^e]RUb��>e]RUb���`_Y^d�Y^V_b]Q�
dY_^��9^V_��Q^T�`_Y^d�S_TU��3_TU���DXYc�Y^V_b]QdY_^�Yc�di`YSQ\\i�TU�
bYfUT�Vb_]�dXU�_RcUbfQdY_^�VY\U�XUQTUb��I_e�XQfU�dXU�QRY\Ydi�d_�SXQ^WU
dXU]��1^�Y^V_�R_h�cdQdUc�gXUbU�dXU�`_Y^d�S__bTY^QdUc�QbU�TUbYfUT
Vb_]��DXYc�]Qi�RU*
½ 6b_]�?2C�VY\U
½ 6b_]�@b_SUccY^W
½ =Q^eQ\\i�Y^cUbdUT
½ /

DXU�`QWUc�>QdY_^Q\�Q^T�<_SQ\�TYc`\Qi�dXU�`\Q^U�S__bTY^QdUc�_V�dXU
`_Y^d��3__bTY^QdUc�_V�`QWU�>QdY_^Q\�QbU�Y^�dXU�^QdY_^Q\�WbYT�CicdU]��9V
i_e�XQfU�TUVY^UT�Q�\_SQ\�CicdU]�Ri�Q�cUd�_V�$�%�`QbQ]UdUbc��`QWU�<_SQ\
`b_fYTUc�dXU�`\Q^U�S__bTY^QdUc�Y^�dXU�\_SQ\�CicdU]��DXU�TYcdQ^SU�Q^T
Q^W\U�e^Ydc�TU`U^T�_^�dXU�7U_7U^Yec�e^Yd�cUddY^W��bUVUb�d_�1``��1�"��
I_e�]Qi�SXQ^WU�dXU�S__bTY^QdUc�Q^T�U^dUb�[^_g^�`\Q^U�S__bTY^QdUc
]Q^eQ\\i��@bUcc�dXU�Redd_^�Assign�d_�e`TQdU�dXU�^_dUR__[�Q^T�d_
S_]`edU�dXU�S__bTY^QdUc�Y^�Q\\�_dXUb�cicdU]c�QSS_bTY^W\i��gYdX�dXU�Uh�
SU`dY_^�_V�S_^db_\�S__bTY^QdUc��YV�Q^i��_V�S_ebcU���9V�i_e�gQ^d�dXU
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^Ug\i�QccYW^UT�S__bTY^QdUc�d_�RU�ecUT�Qc�S_^db_\�S__bTY^QdUc��S\YS[�dXU
Redd_^�Transfer to Control.

��
6YWebU�!"�!!*�@_Y^d�@b_`UbdYUc���>QdY_^Q\�Q^T�<_SQ\

DXU�bYWXd�R_h�_V�UQSX�dQR�_VVUbc�QTTYdY_^Q\�Y^V_b]QdY_^*�_^�dXU�ecUT
`b_ZUSdY_^�`QbQ]UdUbc�Q^T�WU_YT�]_TU\�Y^�ecU�Q^T�_^�dXU�WU_YTQ\
XUYWXd��dQR�>QdY_^Q\���bUc`��_^�dXU�dbQ^cV_b]QdY_^�`QbQ]UdUbc��dQR
<_SQ\��

7U_7U^Yec�Q\\_gc�i_e�d_�]Q^QWU�Q^T�UTYd�i_eb�^QdY_^Q\�S__bTY^QdUc
ecY^W�dXU�_bdX_]UdbYS�XUYWXd�Qc�gU\\�Qc�dXU�U\\Y`c_YTQ\�XUYWXd��I_e�gY\\
VY^T�R_dX�fQ\eUc�_^�dQR�>QdY_^Q\�Qc�U\\Y`c_YTQ\�XUYWXd�X�Q^T�Qc�_b�
dX_]UdbYS�XUYWXd�8��CY^SU�Q�WYfU^�bU\QdY_^�UhYcdc�RUdgUU^�dXUcU�fQ\eUc
�X�-�8���>���_^\i�dXU�\UVd�VYU\T�QSdc�Qc�Q^�UTYdY^W�VYU\T��FYQ�dXU�c]Q\\

Redd_^� �i_e�]Qi�d_WW\U�dXU�TYc`\Qi�_V�dXU�XUYWXd�fQ\eUc��DXYc�_`dY_^
Q\\_gc�i_e�d_�UYdXUb�UTYd�dXU�U\\Y`c_YTQ\�XUYWXd�_b�dXU�_bdX_]UdbYS
XUYWXd��DXU�QTZecd]U^d�`b_SUcc_b�ecUc�U\\Y`c_YTQ\�XUYWXdc�

@QWU�HIJ�TYc`\Qic�dXU�3QbdUcYQ^�S__bTY^QdUc�_V�dXU�`_Y^d��I_e�]Qi
SXQ^WU�dXU�S__bTY^QdUc�Q^T�U^dUb�[^_g^�G7C($�3QbdUcYQ^�S__bTY�
^QdUc��@bUcc�dXU�Redd_^�Assign�d_�e`TQdU�dXU�^_dUR__[�Q^T�d_�S_]�
`edU�dXU�WU_WbQ`XYSQ\��^QdY_^Q\��Q^T�\_SQ\��YV�QfQY\QR\U��S__bTY^QdUc
QSS_bTY^W\i��9V�i_e�gQ^d�dXU�^Ug\i�QccYW^UT�S__bTY^QdUc�d_�RU�ecUT�Qc
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S_^db_\�S__bTY^QdUc��S\YS[�dXU�Redd_^�Transfer to Control�Qd�dXU
`QWU�>QdY_^Q\�

7U_WbQ`XYSQ\�`_Y^d�S__bTY^QdUc�QbU�TYc`\QiUT�_^�`QWU�7U_�_V�dXU
@b_`UbdYUc�^_dUR__[��DXUi�QbU�UYdXUb�S_]`edUT�_^�dXU�G7C�($�U\\Y`�
c_YT�_b�_^�dXU�SebbU^d�U\\Y`c_YT�Y^�dXU�SebbU^d�^QdY_^Q\�TQde]�CicdU]�
E^Ydc�QbU�K��µ�³M��I_e�]Qi�TUVY^U�gXYSX�CicdU]�d_�RU�ecUT�Ri�Q�S\YS[�_^
dXU�bUc`USdYfU�bQTY_�Redd_^��I_e�]Qi�SXQ^WU�dXU�S__bTY^QdUc�Q^T�U^�
dUb�[^_g^�WU_WbQ`XYSQ\�S__bTY^QdUc��@bUcc�dXU�Redd_^�Assign�d_�e`�
TQdU�dXU�^_dUR__[�Q^T�d_�S_]`edU�dXU�^QdY_^Q\���\_SQ\�S__bTY^QdUc��YV
Q�\_SQ\�CicdU]�Yc�QfQY\QR\U��Q^T�G7C($�S__bTY^QdUc�QSS_bTY^W\i��9V�i_e
gQ^d�dXU�^Ug\i�QccYW^UT�S__bTY^QdUc�d_�RU�ecUT�Qc�S_^db_\�S__bTY^QdUc�
S\YS[�dXU�Redd_^�Transfer to Control�Qd�dXU�`QWU�>QdY_^Q\�

��
6YWebU�!"�!"*�@_Y^d�@b_`UbdYUc���HIJ�Q^T�7U_

DXU�`QWU�3_^db_\�cUbfUc�dg_�`eb`_cUc��?^�dXU�_^U�XQ^T��Yd�S_^dQY^c
dXU�S_^db_\�S__bTY^QdUc�Qc�Q�cUS_^T��Y^TU`U^TU^d�S__bTY^QdU�cUd��YV
i_e�XQfU�Q^i�S_^db_\�S__bTY^QdUc�_V�dXU�`_Y^d��?^�dXU�_dXUb�XQ^T��dXYc
`QWU�Q\\_gc�i_e�d_�VYh�dXU�`_Y^d�_b�Ydc�X_bYj_^dQ\�_b�fUbdYSQ\�S__bTY�
^QdUc�

DXU�R_h�3_^db_\�3__bTY^QdUc�TYc`\Qic�dXU�`\Q^Qb�S_^db_\�S__bTY^QdUc�
9V�^_�S_^db_\�S__bTY^QdUc�QbU�QfQY\QR\U��dXU�>��5��X�8�cdbY^W�VYU\Tc�TYc�
`\Qi�dXU�U^dbi�>�1��I_e�SQ^�U^dUb�[^_g^�S__bTY^QdUc�]Q^eQ\\i�_b
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Vb_]�Q�VY\U�ceSX�Qc��U�W���Q^�*.SPC�VY\U��bUVUb�d_�SXQ`dUb�%�%�"�%�%�#��

FYQ�dXU�Redd_^� �i_e�]Qi�d_WW\U�dXU�TYc`\Qi�_V�U\\Y`c_YTQ\�Q^T�_b�
dX_]UdbYS�XUYWXdc��DXU�bQTY_�Redd_^c�>QdY_^Q\�Q^T�<_SQ\�Qd�dXU�R_d�
d_]�_V�dXU�`QWU�cX_g�gXUdXUb�dXU�`\Q^U�S__bTY^QdUc�QbU�WYfU^�Y^�dXU
^QdY_^Q\�WbYT�CicdU]�_b�Y^�dXU�\_SQ\�CicdU]��DXU�S__bTY^QdU�e^Ydc�TU�
`U^T�_^�dXU�7U_7U^Yec�e^Yd�cUddY^W��bUVUb�d_�1``��1�"���Qc�Yd�Yc�dXU�SQcU
dXb_eWX_ed�dXYc�^_dUR__[�

6YWebU�!"�!#*�@_Y^d�@b_`UbdYUc���3_^db_\�3__bTY^QdUc

9V�i_e�gQ^d�d_�ecU�V_b�^Udg_b[�QTZecd]U^d�dXU�X_bYj_^dQ\�_b�dXU�fUbdY�
SQ\�S_^db_\�S__bTY^QdUc�_b�R_dX��SXUS[�dXU�SXUS[R_hUc�Ctrl�Qd�dXU
bYWXd�XQ^T�cYTU�_V�dXU�>�5�X�8�cdbY^W�VYU\Tc�

DXU�R_h�����TYc`\Qic�dXU�cdQ^TQbT�TUfYQdY_^c�V_b�dXU�S_^db_\�S__bTY�
^QdUc��9V�i_e�[^_g�dXU�bU\YQRY\Ydi�_V�i_eb�S_^db_\�S__bTY^QdUc��i_e�]Qi
]Q^eQ\\i�U^dUb�cdQ^TQbT�TUfYQdY_^�fQ\eUc�XUbU��DXU�cdQ^TQbT�TUfYQdY_^
fQ\eUc�_^\i�W_�Y^d_�dXU�QTZecd]U^d��YV�dXU�SXUS[R_h�Fix�Yc�^_d
SXUS[UT��?dXUbgYcU�dXUi�QbU�cUd�d_�jUb_�
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D_�X_\T�Q�`_Y^d�_b�Ydc�X_bYj_^dQ\�_b�fUbdYSQ\�S_]`_^U^d�VYhUT�Y^�QT�
Zecd]U^d��i_e�XQfU�d_�cUd�dXU�cdQ^TQbT�TUfYQdY_^c�_V�Ydc�S_^db_\�S__bTY�
^QdUc�d_�jUb_��I_e�SQ^�T_�dXYc�Y^�dg_�gQic�_^�`QWU�3_^db_\�

Q��3XUS[�dXU�SXUS[R_h�Fix as Control Point��DXU�cdQ^TQbT�TU�
fYQdY_^�VYU\Tc�QbU�Y^QSdYfU�dXU^�Q^T�dXU�dXbUU�SXUS[R_hUc�Fix�Qd�dXU
bYWXd�XQ^T�cYTU�_V�dXU�cdQ^TQbT�TUfYQdY_^�cdbY^W�VYU\Tc�QbU�SXUS[UT�
DXU�QTZecd]U^d�]_Te\U�Y^dUb^Q\\i�cUdc�Q\\�VYhUT�cdQ^TQbT�TUfYQdY_^c�d_
jUb_��UfU^�YV�dXU�cdbY^W�VYU\T�cdY\\�TYc`\Qic�Q^_dXUb��Y^QSdYfU��fQ\eU��DXU
Y^QSdYfQdY_^�_V�WYfU^�cdQ^TQbT�TUfYQdY_^c�Q\\_gc�i_e�d_�Uh`UbY]U^d�gYdX
dXU�VYhY^W�cdQdUc�_V�`_Y^dc�gYdX_ed�dXU�^UUT�d_�bU`UQdUT\i�U^dUb�dXU
cdQ^TQbT�TUfYQdY_^�fQ\eUc�

6YWebU�!"�!$*�3_^db_\�@_Y^d�6YhUT

R��I_e�]Qi�Q\c_�VYh�dXU�X_bYj_^dQ\�_b�fUbdYSQ\�S_]`_^U^d�Ri�QSdYfQdY^W
dXU�bUc`USdYfU�SXUS[R_h Fix��9V�Q�S_]`_^U^d�Yc�gU\\�[^_g^�Q^T�
dXUbUV_bU��Ydc�cdQ^TQbT�TUfYQdY_^�cX_e\T�RU�cUd�d_�jUb_��SXUS[�dXU
SXUS[R_h�Fix�^Uhd�d_�dXU�bUc`USdYfU�cdQ^TQbT�TUfYQdY_^��6Yh�dXU�>�Q^T
5�S__bTY^QdUc�_^\i�Qc�Q�cUd�
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6YWebU�!"�!%*�3__bTY^QdU�8U\T�6YhUT

@bUcc�dXU�Redd_^�Assign�d_�e`TQdU�dXU�^_dUR__[�V_b�SXQ^WUc�

9V�Q�^Udg_b[�QTZecd]U^d�XQc�RUU^�SQbbYUT�_ed��`QWU�5\\Y`cU�gY\\�TYc`\Qi
dXU�fQ\eUc�_V�dXU�`_Y^dµc�Ubb_b�U\\Y`cU�SQ\Se\QdUT�Y^�dXU�^Udg_b[�QT�
Zecd]U^d�`b_SUcc��9V�^_�QTZecd]U^d�XQc�RUU^�T_^U�c_�VQb��jUb_�fQ\eUc
gY\\�RU�TYc`\QiUT��bUVUb�d_�cUSdY_^�!"�&�"��

@QWU�=UdU_�Q\\_gc�i_e�d_�SXQ^WU�dXU�]UdU_b_\_WYSQ\�TQdQ�V_b�dXU
`_Y^d�Q^T�d_�Y^c`USd�dXU�db_`_c`XUbYSQ\�]_TU\�Y^�ecU��bUVUb�d_�SXQ`dUb
'�%��
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!"�$�% @b_ZUSd�9^V_b]QdY_^

I_e�]Qi�bUfYUg�dXU�cdQdec�_V�i_eb�^Udg_b[�V_b�QTZecd]U^d��D_�T_�c_�
Zecd�SX__cU�dXU�Project/Info… ���3X__cU�`QWU�?RZUSdc�_V�dXU�@b_ZUSd
9^V_�^_dUR__[�

6YWebU�!"�!&*�@b_ZUSd�9^V_

@QWU�?RZUSdc�TYc`\Qic�Y^V_b]QdY_^�_^�dXU�^e]RUb�_V�_RZUSdc�Y^S\eTUT
Y^d_�dXU�`b_ZUSd��DXUcU�_RZUSdc�]Qi�RU*
CdQdYS�`_Y^dc� Points
2QcU\Y^Uc Lines

gYdX Sessions
Results
Solutions

?RcUbfQdY_^�VY\Uc OBS Files
5`XU]UbYc�VY\Uc EPH Files
D_dQ\�CdQdY_^�=UQcebU]U^dc�����T.Stat
Ce]�_V�QR_fU�_RZUSdc Objects
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D_�bUfYUg�dXU�^e]RUb�_V�S_^db_\�`_Y^dc�_V�i_eb�`b_ZUSd�QSdYfQdU
Points�Y^�dXU�^QfYWQd_b�_b�Y^�dXU�Edit�]U^e��?`U^�dXU�S_^dUhd
]U^e�gYdX�dXU�bYWXd�]_ecU�Redd_^�Q^T�SX__cU�_`dY_^�Properties�
DXU�@b_`Ubdi�gY^T_g�Q\\_gc�i_e�d_�bUfYUg�Q^T��c_]UdY]Uc��UTYd�VY\U
SXQbQSdUbYcdYSc�

6YWebU�!"�!'*�@_Y^dc

DXYc�^_dUR__[�S_^dQY^c�dXU�cY^W\U�`QWU�@_Y^dc��@QWU�@_Y^dc�TYc`\Qic
dXU�V_\\_gY^W�fQ\eUc*
• >e]RUb�_V�`_Y^dc�dXU�`b_ZUSd�S_^dQY^c��Points�
• >e]RUb�_V�CdQdYS�@_Y^dc��Static�
• >e]RUb�_V�;Y^U]QdYS�@_Y^dc��Kinematic�
• >e]RUb�_V�`_Y^dc�Y^YdYQ\YjUT�fYQ�FC62��VSFB�
• >e]RUb�_V�S_^db_\�`_Y^dc��fixed�
• >e]RUb�_V�^_^�S_^db_\�`_Y^dc��non-fixed�
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!"�% CUddY^Wc

7U_7U^Yec�Q\\_gc�i_e�d_�]_TYVi�Q�\_d�_V�`QbQ]UdUbc��gXYSX�]Qi�Y^V\e�
U^SU�dXU�^Udg_b[�QTZecd]U^d��6_b�UhQ]`\U*�DUbbUcdbYQ\�TQdQ�Y^S\eTUT�
i_e�]Qi�Y^TeSU�dXU�S_]`edQdY_^�_V�Q�bUVbQSdY_^�S_UVVYSYU^d�V_b�UQSX
`_Y^d�_b�RQcU\Y^U��I_e�]Qi�gUYWXd�dXU�cdQ^TQbT�Ubb_bc�TYVVUbU^d\i�TU�
`U^TY^W�_^�dXU�c_ebSU�_V�dXU�TQdQ��I_e�]Qi�`UbV_b]�Q�dQe�dUcd�Q^T�cUd
dQe�dUcd�\Y]Ydc�

DXU�_`dY_^�Settings… �_V�UYdXUb�dXU�`e\\�T_g^�]U^e�Adjust �_b�dXU
S_^dUhd�]U^e�_V�dXU�FUSd_bc�S_^dQY^Ub�_`U^c�dXU�^_dUR__[�1TZecd�
]U^d�CUddY^Wc��8UbU�i_e�]Qi�SXUS[�Q^T�]_TYVi�dXU�cUddY^Wc�V_b�dXU
>Udg_b[�1TZecd]U^d�]_Te\U�

6YWebU�!"�!(*�>_dUR__[�1TZecd]U^d�CUddY^Wc
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!"�%�! EcUT�BUce\dc

6YWebU�!"�!)*�1TZecd]U^d�CUddY^Wc���BUce\d�6Y\dUb

DXU�`QWU�Filter�_VVUbc�cUddY^Wc�d_�VY\dUb�dXU�bUce\dc�_V�dXU�RQcU\Y^U
`b_SUccY^W�_b�Vb_]�Y]`_bdUT�TQdQ�VY\Uc��?^\i�dXU�VY\dUbUT�bUce\dc�QbU
ecUT�Y^�dXU�>Udg_b[�1TZecd]U^d��2i�TUVQe\d��dXU�cdQdYS�RQcU\Y^U�`b_SUc�
c_b�SQ\Se\QdUc�e`�d_�U\UfU^�TYVVUbU^d�bUce\dc�TU`U^TY^W�_^�dXU�`b_SUcc�
Y^W�]_TU�Q^T�Qed_]QdYSQ\\i�cU\USdc�dXU�_^U�gYdX�cdQdYcdYSQ\\i�dXU�RUcd
RQcU\Y^U�S_]`_^U^dc��?`dY_^Q\\i�i_e�]Qi�cU\USd�Q�TYVVUbU^d�aeQ\Ydi�_V
`b_SUccY^W�bUce\d�V_b�dXU�^Udg_b[��1\\�bUce\dc�gY\\�RU�SXUS[UT+�_^\i�dXU
cU\USdUT�_^Uc�`Qcc�dXb_eWX�dXU�VY\dUb��6_b�]_cd�_V�i_eb�g_b[��dXU�<!
VYhUT�c_\edY_^c�cX_e\T�RU�]Qb[UT�Y^�dXU�VY\dUb�cU\USdY_^��Qc�dXUcU�QbU
eceQ\\i�dXU�RUcd�c_\edY_^c�

1TTYdY_^Q\\i��`_Y^d�fUSd_bc�TUbYfUT�Vb_]�[Y^U]QdYS�Cd_`�7_�cebfUiY^W
]Qi�Q\c_�U^dUb�dXU�QTZecd]U^d��8_gUfUb��^_dU�dXQd�gXU^�Q\\�Cd_`�7_
`_Y^dc�QbU�cU^d��dXU�RQT�bUce\dc�gY\\�Q\c_�RU�`QccUT�d_�dXU�^Udg_b[��I_e
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]Qi�Q\c_�Y^S\eTU�Y]`_bdUT�`_Y^d�fUSd_bc��gXYSX�QbU�^_d�TUbYfUT�Vb_]
dXU�SebbU^d�`b_SUccY^W��Red�QbU�Y]`_bdUT�Ri�6Y\U�9�?��6Y^Q\\i��dUbbUc�
dbYQ\�TQdQ�Vb_]�d_dQ\�cdQdY_^�]UQcebU]U^dc�]Qi�S_^dbYRedU�d_�i_eb
^Udg_b[�

DXU�R_h�FUSd_bc�4_eR\U�4YVVUbU^SUc�Y^S\eTUc�Q\\�T_eR\U�TYVVUbU^SU
V\_Qd�Q^T�VYhUT�c_\edY_^c��I_e�SQ^�cU\USd�RUdgUU^�TYVVUbU^d�VbUaeU^SYUc�
DXU�R_h�BUce\dc�?dXUb�C_\edY_^c�Q\\_gc�i_e�d_�cU\USd�Vb_]�dXU�DbY`\U
TYVVUbU^SU�<!�c_\edY_^c��Vb_]�;Y^U]QdYS�C_\edY_^c��Cd_`�7_����Vb_]
9]`_bdUT�FUSd_bc��9�?��Q^T�Vb_]�D_dQ\�CdQdY_^�4QdQ��5QSX�_`dY_^�XQc
Q�SXUS[�R_h�dXQd�]Qi�RU�Y^TYfYTeQ\\i�SXUS[UT�_b�S\UQbUT��DXU�Redd_^
All�Q\\_gc�i_e�d_�SXUS[�Q\\�c_\edY_^c�cY]e\dQ^U_ec\i��gXY\U�dXU�Redd_^
None�S\UQbc�Q\\�_`dY_^c�_V�dXU�R_h�FUSd_bc�

DXU�R_h�2Ucd�7@C�7<>�C_\edY_^�_VVUbc�dg_�_`dY_^c�d_�SX__cU�dXU�RUcd
c_\edY_^�_^\i��9V�i_e�SX__cU�dXU�_`dY_^�Use BEST result��dXU�RUcd
bUce\d�_V�Q\\�cU\USdUT�c_\edY_^c�V_b�UQSX�RQcU\Y^U�Q^T�UQSX�cUccY_^�S_]�
RY^QdY_^�gY\\�RU�`QccUT�dXb_eWX�dXU�VY\dUb��DXQd�]UQ^c��dXQd�TU`U^TY^W
_^�dXU�^e]RUb�_V�`b_SUccUT�cUccY_^�S_]RY^QdY_^c��_^U�_b�]_bU�c_\e�
dY_^c�]Qi�`Qcc�dXU�VY\dUb�

9V�i_e�SX__cU�Use OVERALL BEST result��_^\i�_^U�c_\edY_^��Y�U�
dXU�RUcd�QfQY\QR\U�bUce\d��gY\\�`Qcc�dXU�VY\dUb��Y^TU`U^TU^d\i�_V�dXU�^e]�
RUb�_V�cUccY_^�S_]RY^QdY_^c�`b_SUccUT�

9V�^_�c_\edY_^c�gUbU�VY\dUbUT�d_�dXU�>Udg_b[�1TZecd]U^d��V_b�UhQ]`\U
YV�i_e�gQ^dUT�d_�VY\dUb�_^\i�<S�VYhUT�c_\edY_^c��Red�dXUbU�QbU�^_�<S
VYhUT�c_\edY_^c�RUSQecU�i_e�`b_SUccUT�cY^W\U�VbUaeU^Si�TQdQ���i_e�gY\\
bUSUYfU�dXU�gQb^Y^W�]UccQWU*�No observation found!
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!"�%�" GUYWXdY^W

9^�dXU�>Udg_b[�1TZecd]U^d�]_Te\U�i_e�XQfU�dXU�_``_bde^Ydi�d_�TU�
VY^U�i_eb�_g^�RQcU\Y^U�cdQ^TQbT�TUfYQdY_^c�Q^T�dXUbURi�TUVY^U�dXU
gUYWXdY^W�VQSd_bc��I_e�]Qi�Q\c_�bUTeSU�dXU�gUYWXd�_V�d__�_`dY]YcdYS
cdQ^TQbT�Ubb_bc�TUbYfUT��V_b�UhQ]`\U��Vb_]�dXU�cdQdYS�RQcU\Y^U�`b_SUcc�
Y^W��DXU�QTZecd]U^d�]_Te\U�]e\dY`\YUc�dXU�cdQ^TQbT�TUfYQdY_^c�gYdX
dXU�@bUTUVY^UT�CdQ^TQbT�5bb_b�_V�E^Yd�GUYWXd��2_dX�gUYWXdY^W�_`�
dY_^c�QbU�QfQY\QR\U�Vb_]�dXU�`QWU�GUYWXdY^W�

6YWebU�!"�" *�1TZecd]U^d�CUddY^Wc���GUYWXdY^W

EcY^W�dXU�R_h�GPS/GLN Weighting�i_e�]Qi�SX__cU��gXUdXUb�dXU
fQbYQ^SU�S_fQbYQ^SU�]QdbYh�SQ\Se\QdUT�Ri�dXU�`b_SUcc_b�cXQ\\�RU�ecUT
V_b�gUYWXdY^W�_b�U^dUb�VYhUT�cdQ^TQbT�TUfYQdY_^c��2i�TUVQe\d��7U_7U^�
Yec�ecUc�dXU�#h#�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�_V�dXU�RQcU\Y^U�`b_SUccY^W
bUce\d��9^�c_]U�SQcUc��X_gUfUb��i_e�]YWXd�Y^cdUQT�gQ^d�d_�TUVY^U�i_eb
_g^�cdQ^TQbT�TUfYQdY_^�RUSQecU�i_e�SQ^�UcdY]QdU�dXU�QSSebQSi�_V�Q
RQcU\Y^U�bUce\d�Vb_]�i_eb�_g^�Uh`UbYU^SU�



7U_7U^Yec !"��>Udg_b[�1TZecd]U^d
EcUbµc�=Q^eQ\

!"�%!%

DXYc�ecUb�TUVY^UT�cdQ^TQbT�TUfYQdY_^�S_^cYcdc�_V�Q�VYhUT�`Qbd�Q^T�Q
\U^WdX�TU`U^TU^d�`Qbd*

Std Dev = S1 + S2 * length of the baseline

DXU�e^Yd�_V�dXU�VYhUT�`Qbd�S1�_V�dXU�RQcU\Y^U�cdQ^TQbT�TUfYQdY_^c�Yc
K]]M��DXU�e^Yd�_V�dXU�VQSd_b�S2��gXYSX�TUdUb]Y^Uc�dXU�\U^WdX�TU�
`U^TU^d�cdQ^TQbT�TUfYQdY_^��Yc�`Qbdc�`Ub�]Y\\Y_^�K``]M��C_�YV�i_e�TU�
VY^U�dXYc�VQSd_b�Qc�!��Q�RQcU\Y^U�_V�\U^WdX�![]�WUdc�Q�cdQ^TQbT�TUfYQdY_^
_V�!]]��

5hQ]`\U*
S1 = 5 mm, S2 = 1,5 ppm, Baseline length 738m���dXU^
Std Dev = 5 mm + 738m * 1,5 / 1000000 = 6,107 mm�

D_�ecU�TUVY^UT�cdQ^TQbT�TUfYQdY_^c�QSdYfQdU�dXU�_`dY_^�Fixed Stan-
dard Deviation�_V�dXU�R_h�7@C�7<>�GUYWXdY^W�Q^T�TUVY^U�dXU
RQcU\Y^U�\U^WdX�TU`U^TU^d�cdQ^TQbT�TUfYQdY_^c�V_b�H��I��J��G7C�($�
TYbUSdY_^c��3_fQbYQ^SUc�QbU�dXU^�cUd�d_�jUb_��CU\USd�?;�d_�QSSU`d�i_eb
cU\USdY_^�

9V�dXU�_`dY_^�Variance/Covariance Matrix�_V�dXU�R_h�7@C�7<>
GUYWXdY^W�Yc�U^QR\UT��dXU�>Udg_b[�1TZecd]U^d�gY\\�ecU�dXU�Ve\\�fQbY�
Q^SU�S_fQbYQ^SU�]QdbYh��DXU�gUYWXdY^W�_V�Q�RQcU\Y^U�Y^�dXU�1TZecd]U^d
dXU^�TU`U^Tc�_^�dXU�aeQ\Ydi�Q^T�_b�dXU�QSSebQSi�_V�dXQd�RQcU\Y^U
S_]`edUT�Ri�dXU�@b_SUccY^W�=_Te\U��DXYc�gUYWXdY^W�Yc�dXU�TUVQe\d�gQi
d_�QTZecd�Q�7@C�^Udg_b[�

DXU�R_h�@bUTUVY^UT�CdQ^TQbT�5bb_bc�_V�E^Yd�GUYWXd�TYc`\Qic�dXU�Seb�
bU^d�fQ\eUc�V_b�dXU�gUYWXdY^W�_V�dXU�cdQ^TQbT�Ubb_bc�TUbYfUT�Vb_]�TYV�
VUbU^d�]UQcebU]U^d�]UdX_Tc��I_e�]Qi�UTYd�dXU�fQ\eUc�d_�U^XQ^SU�dXU
gUYWXd�_V�Q�^Udg_b[�S_]`_^U^d��DXU�TUVQe\d�fQ\eUc�QbU*
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!"�%!&

Static GPS/GLN� ! �  
Stop&Go GPS/GLN !�  
Total Station Data !�  

!"�%�# DQe�DUcd

9V�i_e�cec`USd�dXQd�Q^i�_V�i_eb�]UQcebU]U^dc�S_^dQY^�Wb_cc�Ubb_bc
�_ed\YUbc���i_e�]Qi�cdQbd�Q^�Qed_]QdUT�`b_SUTebU��Q�cdQdYcdYSQ\�t�dUcd�
QVdUb�QTZecd]U^d�gXYSX�YTU^dYVYUc�dXU�aeUcdY_^QR\U�RQcU\Y^U�c���R_h
DQe�DUcd���7@C��_b�d_dQ\�cdQdY_^�]UQcebU]U^dc��R_h�DQe�DUcd���D_dQ\
CdQdY_^��Q^T�]Qb[c�dXU]�fYQ�S_\_bc�Y^�dXU�bU`_bd�Q^T�Y^�dXU�`b_ZUSd
`\_d��cUU�Q\c_�cUSdY_^�!"�'�"��

DXU�t�SbYdUbYQ�QbU�UhdU^TUT�Ri�Q�]Y^Y]e]�Ubb_b�TUVY^YdY_^�RQcUT�_^�Q
di`YSQ\�7@C�7<>�_b�d_dQ\�cdQdY_^�Ubb_b�c`USYVYSQdY_^��2i�TUVQe\d�^_�Ub�
b_bc�\Ucc�dXQ^��Q��WYfU^�fQ\eU�c��QbU�V\QWWUT�

I_e�]Qi�SXQ^WU�dXU�SbYdUbYQ�V_b�TUVY^YdY_^�_V�dXYc�Ubb_b�SXUS[�fYQ�dXU
`QWU�DQe�DUcd�_V�dXU 1TZecd]U^d�CUddY^Wc�^_dUR__[�

6_b�RQcU\Y^U�dUcdY^W�7U_7U^Yec�ecUc�dXU�t�SbYdUbYQ�_V�dXU�R_h�DQe�DUcd
��7@C��DXU�t�SbYdUbYQ�QbU�UhdU^TUT�Ri�dXU�VYhUT�_VVcUd�Minimum Error
Offset��WYfU^�Y^�dXU�SebbU^d�TYcdQ^SU�e^Yd�Q^T�Q�bU\QdYfU�fQ\eU��Mini-
mum Error Scale���WYfU^�Y^�K``]M��DXU�TUVQe\d�fQ\eUc�QbU�%]]
�_VVcUd����!� �``]��bU\QdYfU��
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!"�%!'

6YWebU�!"�"!*�1TZecd]U^d�CUddY^Wc���DQe�DUcd

6_b�dXU�dUcdY^W�_V�d_dQ\�cdQdY_^�TQdQ�7U_7U^Yec�ecUc�dXU�t�SbYdUbYQ�_V�dXU
R_h�DQe�DUcd���D_dQ\�CdQdY_^��8UbU��dXU�t�SbYdUbYQ�Q\c_�S_^cYcd�_V�dXU
VYhUT�_VVcUd�Minimum Error Offset��WYfU^�Y^�dXU�SebbU^d�TYcdQ^SU
e^Yd�Q^T�Q�bU\QdYfU�fQ\eU��Minimum Error Scale���WYfU^�Y^�K``]M
V_b�dXU�TYcdQ^SU�]UQcebU]U^d��6_b�dXU�Q^W\U�]UQcebU]U^dc��VYhUT�_VV�
cUdc�QbU�ecUT*�dXU�]Y^Y]e]�fUbdYSQ\�Q^W\U�Ubb_b�_VVcUd��Min Vertical
Angle Offset��Q^T�dXU�]Y^Y]e]�X_bYj_^dQ\�Q^W\U�Ubb_b�_VVcUd��Min
Horizontal Angle Offset���WYfU^�Y^�]W_^��DXU�TUVQe\d�fQ\eUc�QbU
%]]��_VVcUd����!� �``]��bU\QdYfU��V_b�dXU�TYcdQ^SU�� �$�]W_^�V_b�dXU
Q^W\Uc�
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!"�%!(

6_b�dXU�dUcdY^W�_V�\UfU\\Y^W�TQdQ�7U_7U^Yec�ecUc�dXU�t�SbYdUbY_^�_V�dXU
R\_S[�DQe�DUcd�<UfU\\Y^W���9d�Yc�dXU�VYhUT�Ubb_b�Min. Error Offset�
WYfU^�Y^�dXU�SebbU^d�\U^WdX�e^Yd�

t�dUcd�bUce\dc�QbU�dbeU��Y�U���Q�RQcU\Y^U�Yc�]Qb[UT�Qc�²RQT³��gYdX�Q�c`U�
SYVYS�`b_RQRY\Ydi��DXU�Significance�fQ\eU�bUV\USdc�dXU�`b_RQRY\Ydi�_V
dXU�t�dUcd�d_�²bUZUSd�Q�dbeU�Xi`_dXUcYc³��dXQd�]UQ^c��d_�^_d�]Qb[�Q�RQcU�
\Y^U��gXYSX�Yc�RQT��2i�TUVQe\d��dXYc�fQ\eU�Yc�cUd�d_�!���9V�i_e�Y^SbUQcU�dXU
fQ\eU��`b_RQR\i�]_bU�RQcU\Y^Uc�gY\\�RU�]Qb[UT�Qc�RQT��9V�i_e�TUSbUQcU
dXU�fQ\eU��_^\i�dX_cU�RQcU\Y^Uc�gYdX�Q�fUbi�XYWX�`b_RQRY\Ydi�d_�RU�bUQ\\i
RQT�Ri�]UQ^c�_V�dXU�t�SbYdUbYQ�gY\\�RU�]Qb[UT�

9V�i_e�QSdYfQdU�dXU�SXUS[R_h�Perform Tau Test after adjust-
ment��7U_7U^Yec�gY\\�`UbV_b]�dXU�t�dUcd�Y]]UTYQdU\i�QVdUb�XQfY^W�VY^�
YcXUT�dXU�^Udg_b[�QTZecd]U^d�

!"�%�$ @QbQ]UdUbc

@QWU�@QbQ]UdUbc�Q\\_gc�i_e�d_�TUVY^U�c_]U�QTTYdY_^Q\�`QbQ]UdUbc
^UUTUT�V_b�^Udg_b[�QTZecd]U^d�

DXU�R_h�CYW]Qc�Q\\_gc�i_e�d_�cUd�dXU�S_^VYTU^SU�\UfU\�d_�h�dY]Uc�dXU
cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd��Set Confidence Level to x Sig-
mas���DXU�TUVQe\d�fQ\eU�V_b�h�Yc�!��DXU�cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd
Q^T�dXU�QTZecdUT�cdQ^TQbT�TUfYQdY_^�QbU�]e\dY`\YUT�gYdX�dXYc�fQ\eU�

DXU�R_h�9dUbQdY_^c�Q\\_gc�i_e�d_�TUVY^U�dXU�]QhY]e]�^e]RUb�_V�Yd�
UbQdY_^c�7U_7U^Yec�gY\\�`UbV_b]��YV�dXU�cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd�Yc
W_Y^W�_^�d_�SXQ^WU�TebY^W�dXU�QTZecd]U^d�`b_SUcc��DXU�TUVQe\d�fQ\eU
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!"�%!)

Yc�! �YdUbQdY_^c��gXYSX�Y^�]_cd�SQcUc�QbU�ceVVYSYU^d���CUU�Q\c_�cUSdY_^
!"�#�"�

6YWebU�!"�""*�1TZecd]U^d�CUddY^Wc���@QbQ]UdUbc

9V�dXU�SXUS[R_h�Adjust 7 Parameters Yc�S\UQbUT��dXU�'�`QbQ]UdUbc
V_b�dXU�dbQ^cV_Qb]QdY_^�RUdgUUU^�dXU�G7C($�CicdU]�Q^T�dXU�SebbU^d
CicdU]�gY\\�RU�VYhUT�

2i�TUVQe\d��7U_7U^Yec�Qed_]QdYSQ\\i�QccYW^c�dXU�QTZecdUT�S__bTY^QdUc
d_�dXU�`_Y^dc��9V�i_e�S\UQb�dXU�SXUS[R_h�Automatically Assign
Adjusted Coordinates to Points��dXU^�dXU�QTZecdUT�S__bTY^QdUc
QbU�_^\i�QfQY\QR\U�fYQ�dXU�bU`_bd�_b�c`USYQ\�cSbY`dc��I_e�XQfU�dXU�SX_YSU
_V�QccYW^]U^d�QVdUb�VbUU�QTZecd]U^d�Q^T�_b�RYQcUT�^Udg_b[�QTZecd�
]U^d��Di`YSQ\\i��i_e�gY\\�S\UQb�Q�SXUS[R_h��YV�dXU�QTZecd]U^d�bUce\dc�Y^
fUbi�RQT�S__bTY^QdUc�Q^T�gY\\�bU`UQd�dXU�QTZecd]U^d�gYdX�_dXUb�S_]�
RY^QdY_^c��9^�WU^UbQ\��X_gUfUb��dXU�7U_7U^Yec�QTZecd]U^d�]_Te\U
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!"�%" 

WYfUc�Q�gQb^Y^W�]UccQWU��YV�Yd�Uh`USdc�d__�RQT�bUce\dc��Q^T�T_Uc�^_d
S_^dY^eU�gYdX�dXU�QTZecd]U^d�

!"�%�% BUVbQSdY_^�3_^cdQ^dc

GYdX�dUbbUcdbYQ\�]UQcebU]U^dc��bUVbQSdY_^�Y^V\eU^SUc�dXU�]UQcebUT�jU�
^YdXQ\�Q^W\Uc��9V�i_eb�^Udg_b[�S_^dQY^c�dUbbUcdbYQ\�TQdQ��d_dQ\�cdQdY_^
TQdQ���7U_7U^Yec�SQ^�S_]`edU�_^U�_b�cUfUbQ\�bUVbQSdY_^�S_UVVYSYU^dc
V_b�dXU�^Udg_b[��DXU�`QWU�BUVbQSdY_^�_V�dXU�^_dUR__[�1TZecd]U^d�CUd�
dY^Wc�_VVUbc�Q�\Ycd�_V�`_ccYR\U�bUce\dc�

6YWebU�!"�"#*�1TZecd]U^d�CUddY^Wc���BUVbQSdY_^

No Refraction Constant�
7U_7U^Yec�S_]`edUc�^_�bUVbQSdY_^�S_^cdQ^d�

One refraction constant for WHOLE network
7U_7U^Yec�S_]`edUc�dXU�]UQ^�bUVbQSdY_^�S_^cdQ^d�V_b�dXU�gX_\U�^Ud�
g_b[�
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!"�%"!

One refraction constant per STATION
7U_7U^Yec�S_]`edUc�Q�bUVbQSdY_^�S_^cdQ^d�V_b�UQSX�cdQdY_^�

One refraction constant per BASELINE
7U_7U^Yec�S_]`edUc�Q�bUVbQSdY_^�S_^cdQ^d�V_b�UQSX�RQcU\Y^U�

3\YS[�dXU�bUc`USdYfU�bQTY_�Redd_^�d_�SX__cU�_^U�_V�dXUcU�_`dY_^c��2i
TUVQe\d��7U_7U^Yec�S_]`edUc�^_�bUVbQSdY_^�S_UVVYSYU^d��3_]`edUT�bU�
VbQSdY_^�S_^cdQ^dc�cX_g�e`�Y^�dXU�QTZecd]U^d�bU`_bd�
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!"�& BUce\dc

!"�&�! FYceQ\YjUT�BUce\dc

1VdUb�^Udg_b[�QTZecd]U^d��dXU�TYc`\Qi�]_TU�V_b�dXU�`b_ZUSd�`\_d
SXQ^WUc�Qed_]QdYSQ\\i�d_�dXU�QTZecd]U^d�]_TU��2i�TUVQe\d��dXU�`b_ZUSd
`\_d�TYc`\Qic�Ubb_b�U\\Y`cUc�Q^T�XUYWXd�Ubb_bc�V_b�Q\\�QTZecdUT�`_Y^dc��1
bUVUbU^SU�Ubb_b�U\\Y`cU�Q^T�XUYWXd�RQb�V_b�QTZecd]U^d�bUce\dc�cX_g�e`
Y^�dXU�bYWXd�e``Ub�S_b^Ub��I_e�]Qi�d_WW\U�_VV�dXU�TYc`\Qi�_V�dXU�bUVUb�
U^SU�U\\Y`cU�Q^T�XUYWXd�RQb��D_�T_�c_��ecU�dXU�S_bbUc`_^TY^W
d__\RQb�Redd_^�_V�d__\RQb�4Yc`\Qi�

6YWebU�!"�"$*�1TZecd]U^d�BUce\dc

DXU�V_\\_gY^W�VYWebU�cX_gc�dXU�TUVQe\d�cUddY^Wc�_V�dXU�QTZecd]U^d�TYc�
`\Qi�]_TU��8_gUfUb��i_e�]Qi�QSdYfQdU�]_bU�_b�\Ucc�_RZUSdc��YV�i_e�ecU
dXU�]U^e�YdU]�Process/Settings…/Display ���QSdYfQdU�dXU�YdU]�1T�
Zecd]U^d�_V�dXU�4Yc`\Qi�7b_e`c�R_h�Q^T�S\YS[�dXU�Redd_^�Define>>�
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DXU�7b_e`�4UVY^YdY_^�TYQ\_W�Q\\_gc�i_e�d_�bU^Q]U�dXU�Wb_e`�Q^T�d_
QTT�\QiUbc�d_�Yd�_b�bU]_fU�\QiUbc�Vb_]�Yd�

6YWebU�!"�"%*�4Yc`\Qi�=_TU�1TZecd]U^d*�4UVQe\d�CUddY^Wc

!"�&�" >e]UbYSQ\�BUce\dc

1VdUb�Q�^Udg_b[�QTZecd]U^d�XQc�RUU^�SQbbYUT�_ed��Q^T�YV�dXU�cUddY^W
Automatically Assign Adjusted Coordinates to Points�Yc
QSdYfU���dXU�@_Y^d�@b_`UbdYUc�^_dUR__[�_V�UQSX�`_Y^d�gY\\�TYc`\Qi�Ydc�QT�
ZecdUT�S__bTY^QdUc�
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@QWU�5\\Y`cU�dXU^�TYc`\Qic�dXU�fQ\eUc�_V�dXU�`_Y^dµc�Ubb_b�U\\Y`cU�SQ\Se�
\QdUT�Y^�dXU�^Udg_b[�QTZecd]U^d�`b_SUcc��?^\i�dXU�RUcd�bUce\d�gY\\�RU
TYc`\QiUT��2_h�2Ucd�BUce\d�TYc`\Qic�dXU�^Q]U�_V�dXU�RUcd�c_\edY_^�

6YWebU�!"�"&*�@_Y^d�@b_`UbdYUc�5\\Y`cU

DXU�V_\\_gY^W�fQ\eUc�gY\\�RU�TYc`\QiUT*
1* DXU�cU]Y]QZ_b�QhYc�1
2* DXU�cU]Y]Y^_b�QhYc�2
Q* Q^W\U�RUdgUU^�1�Q^T�dXU�I�QhYc��>_bdX�TYbUSdY_^�
8* cdQ^TQbT�TUfYQdY_^�_V�XUYWXd

9V�^_�QTZecd]U^d�XQc�RUU^�T_^U�c_�VQb��dXYc�`QWU�TYc`\Qic�jUb_�fQ\eUc�

!"�&�# BU`_bd

1\\�QTZecd]U^d�bUce\dc�gY\\�RU�S_\\USdUT�Y^�dXU�`b_ZUSd�VY\U��7U_7U^Yecµc
c]Qbd�8i`Ub@QWU�8D=<�WU^UbQd_b�Q\\_gc�d_�_ed`ed�Q\\�bUce\dc�Y^�Q
V_b]QddUT�Q^T�UQci�d_�Y^dUb`bUd�]Q^^Ub�
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I_e�]Qi�ReY\T�QTTYdY_^Q\�XYWX\i�c`USYQ\YjUT�]QSb_c�VYddY^W�UhQSd\i�i_eb�^UUTc�Q^T
UhdU^d�dXU�Ve^SdY_^Q\Ydi�Ri�Ti^Q]YSQ\\i�\_QTY^W�4<<c��DXU�8i`Ub@QWU�EcUbµc�7eYTU
Q^T�dXU�8i`Ub@QWU�=QSb_�@b_WbQ]]Y^W�7eYTU�_VVUb�TUdQY\UT�Y^V_b]QdY_^�_^�dXYc
d__\�

7U_7U^Yec�Qed_]QdYSQ\\i�WU^UbQdUc�dg_�bU`_bdc�Vb_]�dXU�dg_�di`Uc�_V
QTZecd]U^d*
• �1TZecd]U^d�Y^�G7C($*

∗ 1TZecd]U^d�CdQdYcdYSc��>e]RUb�_V�RQcU\Y^Uc�Q^T�dUbbUcdbYQ\
]UQcebU]U^dc��>e]RUb�_V�`_Y^dc��3_^VYTU^SU�\UfU\��CYW^YVY�
SQ^SU�\UfU\�V_b�dQe�dUcd��CdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd��>e]RUb
_V�YdUbQdY_^c�

∗ 2QcU\Y^U�9^`ed�Y^�G7C($��dXU�3QbdUcYQ^�RQcU\Y^U�fUSd_bc�gXYSX
QbU�ecUT�Y^�dXU�QTZecd]U^d�Qc�_RcUbfQdY_^c�

∗ G7C($�3_^db_\�@_Y^dc�Y^`ed��YV�Q�RYQcUT�QTZecd]U^d
∗ �1TZecdUT�2QcU\Y^Uc�Y^�G7C($��dXU�QTZecdUT�3QbdUcYQ^�RQcU\Y^U

S_]`_^U^dc�Q^T�cdQ^TQbT�TUfYQdY_^c
∗ 2QcU\Y^U�3_bbUSdY_^c�Y^�G7C($
∗ 1TZecdUT�@_Y^dc�Y^�G7C($

• 1TZecd]U^d�Y^�^QdY_^Q\�cicdU]��SbUQdUT�Vb_]�dXU�QTZecd]U^d�d_�Q
^QdY_^Q\�cicdU]��gYdX�dXU�V_\\_gY^W�dQR\Uc*
∗ CdQdYcdYSc��CicdU]��cdQdYcdYSQ\�Y^V_b]QdY_^�_V�dXU�`b_SUccUT�RQcU�

\Y^Uc��dUbbUcdbYQ\�]UQcebU]U^dc�Q^T�S_^db_\�`_Y^dc��cdQ^TQbT�Ub�
b_b�_V�e^Yd�gUYWXd�

∗ 1TZecdUT�DbQ^cV_b]QdY_^�@QbQ]UdUbc��dXU�QTZecdUT�cUfU^�dbQ^c�
V_b]QdY_^�`QbQ]UdUbc�RUdgUU^�dXU�G7C($�Q^T�i_eb�^QdY_^Q\
cicdU]�

∗ 2QcU\Y^U�Y^`ed��4H��4I��4J�S_]`_^U^dc�Q^T�cdQ^TQbT�TUfYQ�
dY_^c�
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∗ >QdY_^Q\�3_^db_\�@_Y^dc�9^`ed��`\Q^U�S__bTY^QdUc�Q^T�cdQ^TQbT
TUfYQdY_^c���_bYWY^Q\�\_SQ\�S__bTY^QdUc�_V�i_eb�S_^db_\�`_Y^dc
Q^T�dXUYb�cdQ^TQbT�TUfYQdY_^c

∗ 1TZecdUT�2QcU\Y^Uc�Y^�G7C($��4H��4I��4J�S_]`_^U^dc�Q^T
cdQ^TQbT�TUfYQdY_^c�

∗ 2QcU\Y^U�3_bbUSdY_^c��S_bbUSdY_^c�Q^T�^_b]Q\YjUT�S_bbUSdY_^c�
∗ 1TZecdUT�@_Y^dc�Q^T�BUcYTeQ\c�Y^�3QbdUcYQ^�S__bTY^QdUc�G7C($
∗ 1TZecdUT�@_Y^dc�Y^�3QbdUcYQ^�S__bTY^QdUc�G7C($��dXU�QTZecdUT

3QbdUcYQ^�S__bTY^QdUc�Y^�dXU�G7C($�cicdU]�gYdX�dXUYb�cdQ^TQbT
TUfYQdY_^c�

∗ 1TZecdUT�@_Y^dc�Y^�WU_WbQ`XYSQ\�S__bTY^QdUc�G7C($��dXU�QT�
ZecdUT�WU_WbQ`XYSQ\�S__bTY^QdUc�Y^�dXU�G7C($�cicdU]�gYdX�dXUYb
cdQ^TQbT�TUfYQdY_^c�

∗ 1TZecdUT�@_Y^dc�Q^T�BUcYTeQ\c�Y^�>QdY_^Q\�CicdU]��dXU�QTZecdUT
`\Q^U�S__bTY^QdUc�Y^�dXU�^QdY_^Q\�WbYT�cicdU]�gYdX�bUcYTeQ\c�

∗ 1TZecdUT�@_Y^dc�Y^�>QdY_^Q\�3__bTY^QdUc��QTZecdUT�\_SQ\�S__bTY�
^QdUc�Qc�cdQdU�`\Q^U�S__bTY^QdUc�Q^T�dXUYb�cdQ^TQbT�TUfYQdY_^c�

∗ 1TZecdUT�@_Y^dc�5bb_b�5\\Y`cUc��dXU�fQ\eUc�_V�dXU�S_]`edUT�Ubb_b
U\\Y`cUc�_V�UQSX�`_Y^d�Y^�i_eb�QTZecdUT�^Udg_b[�

D_�cdQbd�8i`Ub@QWU�Q^T�d_�\_QT�dXU�bU`_bd�_V�dXU�\Qcd�`UbV_b]UT�QT�
Zecd]U^d*�SX__cU�Adjust/Report… ��BU`_bd�CUddY^Wc�Q\\_g�i_e�d_�Y^TY�
fYTeQ\\i�U^QR\U�Q^T�TYcQR\U�cUSdY_^c�_V�dXU�bU`_bd�_b�_dXUb�_`dY_^c�V_b
TYc`\Qi��8i`Ub@QWU�_VVUbc�UTYdY^W�Q^T�j__]Y^W�d__\c�Q^T�Q\\_gc�i_e�d_
`bY^d�dXU�bU`_bd��D_�WU^UbQdU�Q�TYVVUbU^d�[Y^T�_V�bU`_bd�ecU�dXU�=QSb_
5TYd_b��I_e�gY\\�VY^T�Q^�Q^^_dQdUT�UhQ]`\U�bU`_bd�VY\U�Y^�1``U^TYh�6�

9V�QTZecd]U^d�VQY\UT��dXU�_ed`ed�gY^T_g�gY\\�_VVUb�Ubb_b�Y^V_b]QdY_^
Q^T�gQb^Y^Wc��DXU�QTZecd]U^d�bU`_bdc�dXU^�S_\\USd�dXU�Ubb_b�Q^T�gQb^�
Y^W�]UccQWUc�Y^�TUdQY\�
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!"�&�$ >Ug�DbQ^cV_b]QdY_^�@QbQ]UdUb�CUd

1TZecd]U^dc�gYdX�S_^db_\�`_Y^dc�Y^�dXU�^QdY_^Q\�WbYT�CicdU]�`b_fYTU
i_e�gYdX�Q^�_`dY]YjUT�cUd�_V�'�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�RU�
dgUU^�dXU�G7C($�CicdU]�Q^T�i_eb�^QdY_^Q\�WbYT�CicdU]��I_e�SQ^�cUU
dXUcU�`QbQ]UdUbc�fYQ�dXU�QTZecd]U^d�bU`_bd��cUU�dXU�`bUfY_ec�cUSdY_^��

?^�dXU�_dXUb�XQ^T��i_e�]Qi�QTT�dXU�bUce\dY^W�dbQ^cV_b]QdY_^�`QbQ]U�
dUbc�d_�dXU�7U_7U^Yec�TQdQRQcU��3X__cU�dXU�]U^e�YdU]�Save Ad-
justed System (7 Parameters)�Vb_]�dXU�`e\\�T_g^�]U^e�Ad-
just��DXU�'�@QbQ]UdUbc�TYQ\_W�`_`c�e`�

6YWebU�!"�"(*�'�@QbQ]UdUbc
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DXU�'�@QbQ]UdUbc�TYQ\_W�TYc`\Qic�dXU�cUfU^�dbQ^cV_b]QdY_^�`QbQ]UdUbc
Q^T�dXUYb�cdQ^TQbT�TUfYQdY_^c*�dXbUU�dbQ^c\QdY_^Q\�`QbQ]UdUbc�Th��Ti�
Tj��dXbUU�b_dQdY_^Q\�`QbQ]UdUbc�Uh��Ui��Uj�Q^T�dXU�cSQ\U�VQSd_b�6�

D_�\UQfU�dXU�TYQ\_W�S\YS[�dXU�Redd_^�Cancel��9V�i_e�gQ^d�d_�cd_bU�dXU
`QbQ]UdUbc�V_b�VebdXUb�ecU�°�UfU^�Y^�_dXUb�`b_ZUSdc�°�Q^T�_b�gQ^d�d_
e`TQdU�i_eb�SebbU^d�CicdU]��i_e�]Qi�QTT�dXU�^Ug�`QbQ]UdUbc�d_�dXU
TQdQRQcU��3\YS[�dXU�Redd_^�Store in Database�

6YWebU�!"�")*�CQfU�'�@QbQ]UdUbc

DXU�4YQ\_W�CQfU�CicdU]�gYdX�1TZecdUT�'�@QbQ]UdUbc�Q\\_gc�i_e�dg_�QS�
dY_^c��6Ybcd��i_e�]Qi�Zecd�cQfU�dXU�^Ug�`QbQ]UdUbc�Qc�Q�^Ug�TQde]��9^
dXYc�SQcU�U^dUb�dXU�^Q]U�V_b�dXU�^Ug�TQde]�Q^T�SXUS[�dXU�SXUS[R_h
Save Datum only���6_b�dXYc�UhQ]`\U��gU�SX__cU�dXU�^Q]U�²BUfYcUT
E;³����>_g�dXU�^Ug�cUd�_V�'�`QbQ]UdUbc�gY\\�RU�QfQY\QR\U�V_b�dXU�bUfY�
cY_^�_V�Q^�UhYcdY^W�CicdU]�_b�V_b�dXU�UcdQR\YcX]U^d�_V�Q�^Ug�_^U�

CUS_^T��YV�i_e�gQ^d�d_�e`TQdU�i_eb�CicdU]�cY]e\dQ^U_ec\i��dXU
SXUS[R_h�Save Datum only�XQc�d_�RU�S\UQbUT��9V�i_e�QSSU`d�gYdX�OK
^_g��QTTYdY_^Q\\i�Q�^Ug�CicdU]�gY\\�RU�SbUQdUT�ecY^W�dXU�cQ]U�^Q]U
Q^T�dXU�^Ug�'�dbQ^cV_b]QdY_^�`QbQ]UdUbc�Qc�TQde]��DXU�^Ug\i�SbUQdUT
CicdU]�gY\\�RU�Qed_]QdYSQ\\i�dXU�SebbU^d�`b_ZUSd�CicdU]��I_e�]Qi
SXUS[�dXU�^Ug�CicdU]�fYQ�dXU�CicdU]�5TYd_b��Project/System/Edi-
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tor)���DXU�SXQ`dUb�&�`b_fYTUc�i_e�gYdX�TUdQY\UT�Y^V_b]QdY_^�_^�dXU
TUVY^YdY_^�_V�CicdU]c��

6YWebU�!"�# *�>Ug�4Qde]�Q^T�CicdU]�1fQY\QR\U
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!"�' 9]`b_fU�I_eb�1TZecdUT�>Udg_b[

!"�'�! 8YWX�CdQ^TQbT�5bb_b�_ V�E^Yd�GUYWXd

9V�dXU�cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd�bU]QY^c�fUbi�XYWX�TebY^W�dXU�YdUbQ�
dY_^c��dXU�QTZecd]U^d�T_Uc�^_d�S_^fUbWU���dXYc�SQ^�XQfU�cUfUbQ\�bUQ�
c_^c�

!� DXU�S_^db_\�`_Y^dc�Q^T�dXU�7@C�RQcU\Y^Uc�T_�^_d�VYd�d_WUdXUb�fUbi
gU\\�

"� DXU�RQcU\Y^Uc�dXU]cU\fUc�T_�^_d�VYd�d_WUdXUb�

9V�dXU�QTZecd]U^d�T_Uc�^_d�ceSSUUT��`UbV_b]�Q�VbUU�>Udg_b[�QTZecd�
]U^d�Y^�G7C($�VYbcd��cUU�cUSdY_^�!"�"�"���9V�i_e�WUd�Q�XYWX�cdQ^TQbT
Ubb_b�dXUbU��dXU�RQcU\Y^Uc�T_�^_d�VYd�d_WUdXUb��6Y^T�dXU�_ed\YUbc�gYdX
dXU�XU\`�_V�dXU�cdQdYcdYSQ\�dUcd�Q^T�bU]_fU�dXU]�Vb_]�dXU�QTZecd]U^d�
e^dY\�i_e�WUd�Q�cQdYcViY^W�cdQ^TQbT�Ubb_b�

DXU^��YV�i_e�XQfU�S_^db_\�`_Y^dc�Y^�G7C($��`UbV_b]�Q�RYQcUT�>Udg_b[
QTZecd]U^d�Y^�G7C($��9V�i_e�WUd�Q�XYWX�cdQ^TQbT�Ubb_b��dXYc�]UQ^c�dXQd
dXU�RQcU\Y^U�^Udg_b[�SQ^^_d�RU�VYd�_^�dXU�S_^db_\�`_Y^dc�gYdX_ed�TYc�
d_bdY^W�Yd��=_cd�\Y[U\i�dXU�S_^db_\�`_Y^dc�QbU�RQT�

6Y^Q\\i��`UbV_b]�Q^�QTZecd]U^d�Y^�dXU�^QdY_^Q\�cicdU]��1WQY^�Q�XYWX
cdQ^TQbT�Ubb_b�Yc�]_cd�\Y[U\i�SQecUT�Ri�RQT�\_SQ\�S_^db_\�`_Y^dc�
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!"�'�" 6Y^TY^W�?ed\YUbc

9V�i_e�cec`USd�dXQd�Q^i�_V�i_eb�]UQcebU]U^dc�S_^dQY^�Wb_cc�Ubb_bc
�_ed\YUbc��7U_7U^Yec�]Qi�`UbV_b]�Q^�Qed_]QdUT�`b_SUTebU��Q�cdQdYc�
dYSQ\�t�dUcd��QVdUb�QTZecd]U^d�d_�cUQbSX�V_b�dXU�aeUcdY_^QR\U�RQcU\Y^Uc
Q^T�]Qb[�dXU]�Y^�dXU�bU`_bd�Q^T�Y^�dXU�`b_ZUSd�`\_d�fYQ�S_\_bc��I_e
gY\\�VY^T�]_bU�Y^V_b]QdY_^�_^�dXU�cUddY^Wc�V_b�dXU�t�dUcd�Y^�cUSdY_^
!"�%�#�

D_�Y^cdbeSd�7U_7U^Yec�d_�be^�dXU�t�dUcd�Qed_]QdYSQ\\i�QVdUb�UQSX�QT�
Zecd]U^d��SX__cU�Adjust/Settings…/Tau Test �Q^T�QSdYfQdU�dXU
SXUS[R_h�V_b�dXU�\Y^U�Perform Tau Test After Adjustment �

2i�TUVQe\d��bUZUSdUT�\Y^Uc�QbU�TbQg^�Y^�iU\\_g��dXU�\QbWUcd�_ed\YUb�cX_gc
e`�Qc�Q�bUT�dXYS[�\Y^U��5�W���\Y^U�C !#�C !#�_V�dXU�QTZecdUT�^Udg_b[�Y^
dXU�V_\\_gY^W�VYWebU�Yc�dXU�\Y^U�gYdX�dXU�\QbWUcd�_ed\YUb��gXY\U�\Y^U�C " �
C !&�Q\c_�TYT�^_d�`Qcc�dXU�dQe�dUcd*

6YWebU�!"�#!*�5hQ]`\U�V_b�<QbWUcd�?ed\YUb
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DXU�_ed`ed�gY^T_g�Y^TYSQdUc�dXU�bUce\dc�_V�dXU�cdQdYcdYSQ\�t�dUcd�

6YWebU�!"�#"*�?ed`ed�=UccQWU

I_e�cX_e\T�YdUbQdYfU\i�cUQbSX�V_b�dXU�RUcd�c_\edY_^�Ri�TUcU\USdY^W�RQT
\Y^Uc�Q^T�QTZecdY^W�QWQY^��GU�bUS_]]U^T�i_e�d_�^_d�TUcU\USd�Q\\�iU\�
\_g�\Y^Uc�Y]]UTYQdU\i�cY^SU�dXU�g_bcd�_ed\YUb�]YWXd�Y^V\eU^SU�c_]U�_V
dXU]��DXU�t�dUcd�Y^V_b]QdY_^�Y^�dXU�\_W�gY^T_g�gY\\�XU\`�i_e�d_�TUcU�
\USd�dXU�iU\\_g�Q^T�bUT�\Y^Uc�

4_�^_d�V_bWUd�d_�S_^cYTUb�dXU�bUVUbU^SU�Ubb_b�SYbS\U��dXU�bUVUbU^SU
XUYWXd�RQb�Q^T�dXU�\QbWUcd�bUZUSdY_^�SbYdUbYQ�TYc`\QiUT�TYbUSd\i�QVdUb�QT�
Zecd]U^d�`b_SUccY^W��dXU�TUVQe\d�fQ\eUc�QbU�%]]��_VVcUd����!``]
�bU\QdYfU����DXU�Ubb_bc�]YWXd�Q\bUQTi�RU�fUbi�c]Q\\�
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!#� 3__bTY^QdU�DbQ^cV_b]QdY_^
DXYc�SXQ`dUb�`bY]QbY\i�TYcSeccUc�dXU�SbUQdY_^�Q^T�QTZecd]U^d�_V
dXU�dbQ^cV_b]QdY_^�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�RUdgUU^
dXU�SebbU^d�^QdY_^Q\�WbYT�S__bTY^QdUc�Q^T�Q�ecUb�TUVY^UT�\_SQ\
`\Q^U�CicdU]�

@bUSUTY^W�Q^^_dQdY_^c�WU^UbQ\\i�Y^db_TeSU�Y^d_�7U_7U^Yec��`XY\_c_�
`Xi�_V�S__bTY^QdUc�Q^T�dbQ^cV_b]QdY_^c��cUU�cUSdY_^�!!�!��

D_�TUVY^U�\_SQ\�`\Q^U�S__bTY^QdUc��i_e�VYbcd�TUVY^U�dXU�^Ug�S__bTY^QdUc
_V�_^U�_b�dg_�S_^db_\�`_Y^dc�Y^�dXU�^Ug�cicdU]�Q^T�dXU^�SbUQdU�dXU�$
_b�%�dbQ^cV_b]QdY_^�`QbQ]UdUbc��cUSdY_^�!#�"���9^cdUQT��i_e�]Qi�Q\c_
]Q^eQ\\i�Y^`ed�dXU�dbQ^cV_b]QdY_^�`QbQ]UdUbc��cUSdY_^�!#�#����DXUcU
i_e�]Qi�QTTYdY_^Q\\i�QTZecd�ecY^W�S_^db_\�`_Y^d�S__bTY^QdUc��cUSdY_^
!#�$���GYdX�bUTe^TQ^d�Y^V_b]QdY_^��dXU�dbQ^cV_b]QdY_^�QTZecd]U^d
\UQTc�d_�bUcYTeQ\�Ubb_bc��I_e�]Qi�TYcdbYRedU�dXU�bUcYTeQ\�Ubb_bc�d_�dXU
e^[^_g^�`_Y^dc�ecY^W�cUfUbQ\�]QdXU]QdYSQ\�`b_SUTebUc��cUSdY_^
!#�$�&��
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1\\�_V�7U_7U^Yec��`b_SUcc_bc�`b_SUcc�dXU�7@C�_RcUbfQdY_^�TQdQ�Y^�dXU
G7C($�TQde]��DXYc�bUce\dc�Y^�HIJ�S__bTY^QdUc��gXYSX�QbU�Y^TU`U^T�
U^d�Vb_]�dXU�TYcd_bdY_^�Ri�dXU�`b_ZUSdY_^�_^�dXU�dg_�TY]U^cY_^Q\�]Q`�
DXUbUV_bU��dXU�CicdU]�Y^V_b]QdY_^�Yc�`bY]QbY\i�ecUT�d_�TYc`\Qi�dXU
`_Y^dc�_^�dXU�`b_ZUSd�`\_d��UYdXUb�_^�dXU�cSbUU^�_b�Y^�`b_ZUSd�bU`_bd�
DXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�ceYdQR\U�V_b�dXU�TYc`\Qi�_V�Q^i�`b_ZUSd�
7U_7U^Yec�S_]Uc�Q\_^W�gYdX�Q�TUVQe\d�CdQ^TQbT�=Q`�@b_ZUSdY_^��Red
Q\\_gc�i_e�d_�TUVY^U�i_eb�`Ubc_^Q\�S_`i��BUVUb�d_�SXQ`dUb�&�'�V_b�Q�TU�
dQY\UT�TUcSbY`dY_^�_V�dXYc�_`dY_^�

8_gUfUb��Qc�c__^�Qc�i_e�Y^cUbd�TQdQ�Y^d_�dXU�`b_ZUSd�bUVUbbY^W�d_�Q^i
]Q`�`b_ZUSdY_^��ceSX�Qc�\_SQ\�S__bTY^QdUc��dXU�CicdU]�RUS_]Uc�UccU^�
dYQ\��6_b�`b_SUccY^W��7U_7U^Yec�^UUTc�dXU�3QbdUcYQ^�S__bTY^QdUc�dbQ^c�
V_b]UT�Vb_]�dXU�^QdY_^Q\�_b�\_SQ\�S_^db_\�`_Y^dc�d_�dXU�HIJ�S__bTY�
^QdUc�_V�dXU�G7C($�cicdU]��DXUcU�QbU�TYc`\QiUT�Y^�`QWU�HIJ�_V�dXU
@_Y^d�@b_`Ubdi�^_dUR__[��1VdUb�`b_SUccY^W�Y^�dXU�G7C�($�TQde]��dXU
HIJ�S__bTY^QdUc�_V�`QWU�HIJ�gY\\�RU�e`TQdUT�Y^�dXU�G7C�($�CicdU]�
1TTYdY_^Q\��7U_7U^Yec�gY\\�dbQ^cV_b]�dXU�S__bTY^QdUc�d_�dXU�^QdY_^Q\
WbYT�Q^T�_b�d_�dXU�\_SQ\�CicdU]��@QWUc�>QdY_^Q\�Q^T�<_SQ\�dXU^�TYc`\Qi
dXU�dbQ^cV_b]UT�S__bTY^QdUc�QSS_bTY^W�d_�dXU�SebbU^d�CicdU]cµ�TQde]c
Q^T�`b_ZUSdY_^c�

DXU�^QdY_^Q\�_b�\_SQ\�S__bTY^QdUc�QbU�dXU�S__bTY^QdUc�ecUT�V_b�dbQ^c�
V_b]QdY_^�QTZecd]U^d�

DbQ^cV_b]QdY_^�`QbQ]UdUb�QTZecd]U^dc�Q\\_g�i_e�d_�SbUQdU�Secd_]YjUT
dbQ^cV_b]QdY_^�`QbQ]UdUb�cUdc��1VdUb�dbQ^cV_b]QdY_^�`QbQ]UdUb�QT�
Zecd]U^d��i_e�]Qi�TUSYTU��gXUdXUb�7U_7U^Yec�[UU`c�dXU�Y^dUb^Q\�WU�
_]Udbi�RUdgUU^�`_Y^dc�_b�gXUdXUb�Yd�S_]`edUc�bUcYTeQ\�Ubb_bc�V_b�dXU
^Udg_b[�Q^T�QccYW^c�dXU]�d_�dXU�e^[^_g^�`_Y^dc��
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!#�!�! 3__bTY^QdU�CUdc

7U_7U^Yec�Q\\_gc�dXU�TUcSbY`dY_^�_V�`_Y^dc�fYQ�V_eb�S__bTY^QdU�Cic�
dU]c*

• >QdY_^Q\ >QdY_^Q\�`\Q^U��WbYT��S__bTY^QdUc��Y^�>_bdX��5Qcd�
XUYWXd�

• <_SQ\ <_SQ\�`\Q^U�S__bTY^QdUc��Y^�>_bdX��5Qcd��XUYWXd�
• HIJ CQdU\\YdU�cebfUiY^W�bUce\dc�Y^�H�I�J��Y^�dXU�G7C($�Cic�

dU]�_b�QVdUb�QccYW^]U^d�Y^�dXU�^QdY_^Q\�CicdU]��
• 7U_ 7U_WbQ`XYSQ\�S__bTY^QdUc��Y^�dXU�G7C($�CicdU]�_b�Y^

dXU�^QdY_^Q\�CicdU]���Y^�<QdYdeTU��<_^WYdeTU��5\UfQ�
dY_^�

1TTYdY_^Q\\i��i_e�]Qi�U^dUb�Q�cUS_^T�S__bTY^QdU�cUd�V_b�dXU�cQ]U
`_Y^d*
• 3_^db_\ 3_^db_\�S__bTY^QdUc�Qc�^QdY_^Q\�_b�\_SQ\�S__bTY^QdUc��Y^

>_bdX��5Qcd��XUYWXd�gYdX�cdQ^TQbT�TUfYQdY_^c��I_e�]Qi
VYh�dXU�S_^db_\�`_Y^d�_b�Ydc�X_bYj_^dQ\�_b�fUbdYSQ\�S__b�
TY^QdUc�

DXU�^_dUR__[�@b_`Ubdi*�@_Y^d�TYc`\Qic�dXU�`_Y^d�S__bTY^QdUc�Y^�UQSX
_V�dXUcU�S__bTY^QdU�cicdU]c��YV�dXUi�QbU�QfQY\QR\U�
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6YWebU�!#�!*�DXU�>_dUR__[�@_Y^d�@b_`Ubdi

I_e�]Qi�]Q^eQ\\i�UTYd�_^U�_b�cUfUbQ\�`_Y^d�S__bTY^QdUc�Y^�Q^i�_V�dXU
S__bTY^QdU�cicdU]c�Q^T�QccYW^�dXU�UTYdUT�fQ\eUc�d_�dXU�`_Y^d��fYQ�dXU
Redd_^�Assign��

DXU�QfQY\QRY\Ydi�_V�Q�S__bTY^QdU�cUd�TU`U^Tc�_^�cUfUbQ\�`bU]YcUc��DXU
V_\\_gY^W�ceRcUSdY_^c�ce]]QbYjU�Q^cgUbc�d_�dXU�aeUcdY_^c*

GXU^�Yc�Q�S__bTY^QdU�cUd�QfQY\QR\U/
GXYSX�QSdY_^c�Y^V\eU^SU�dXU�fQ\eUc�_V�dXU�S__bTY^QdU�cUd/

!#�!�!�! >QdY_^Q\�@\Q^U�3__bTY^QdUc
1�`_Y^d�`b_`Ubdi�^_dUR__[�TYc`\Qic�^QdY_^Q\�`\Q^U��WbYT��S__bTY^QdUc
QVdUb
• DXU�Y^cUbdY_^�_V�Q^�_RcUbfQdY_^�VY\U��Project/Files Into

Project�
• DXU�Y^cUbdY_^�_V�Q�bQg�TQdQ�VY\U��Project/Files Into Proj-

ect�
• =Q^eQ\�Y^`ed�fYQ�Project/Add New Point
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• 9]`_bd�_V�>QdY_^Q\�7bYT�@_Y^dc��Project/Import/National
Grid Points���YV�dXU�`_Y^d�TYT�^_d�`bUfY_ec\i�UhYcd�Y^�dXU�`b_ZUSd

• 9]`_bd�_V�dUbbUcdbYQ\�TQdQ��Project/Import/Total Station
Data�

DXU�V_\\_gY^W�QSdY_^c�Y^V\eU^SU�^QdY_^Q\�`\Q^U�S__bTY^QdUc*
• 1ccYW^]U^d�_V�Q�CicdU]��Q�dbQ^cV_b]QdY_^�
• 2QcU\Y^U�`b_SUccY^W��^Ug�`_cYdY_^�
• >Udg_b[�QTZecd]U^d��^Ug�`_cYdY_^�
• 5TYdY^W�dXU�fQ\eUc�]Q^eQ\\i�Q^T�S\YS[Y^W�dXU�Redd_^�Assign �^Ug

`_cYdY_^�
• 3\YS[Y^W�dXU�Redd_^�Assign�Qd�Q^i�_dXUb�`QWU�_V�dXU�^_dUR__[�bU�

\QdUT�d_�dXYc�S__bTY^QdU�cUd��Q�S_^fUbcY_^�
• '�`QbQ]UdUb�QTZecd]U^d�d_�dXU�G7C�($�CicdU]
• $�%�`QbQ]UdUb�QTZecd]U^d�d_�Q�\_SQ\�CicdU]

!#�!�!�" <_SQ\�@\Q^U�3__bTY^QdUc
1�`_Y^d�`b_`Ubdi�^_dUR__[�TYc`\Qic�\_SQ\�`\Q^U�S__bTY^QdUc�QVdUb
• =Q^eQ\�Y^`ed�fYQ�[UiR_QbT��^Ug�`_cYdY_^�Å�_dXUb�S__bTY^QdUc�gY\\

RU�dbQ^cV_b]UT�Ri�dXU�SebbU^d�dbQ^cV_b]QdY_^�`QbQ]UdUbc�Qc�TYc�
`\QiUT�_^�`QWU�<_SQ\�

• =Q^eQ\�Y^`ed�fYQ�Project/Add New Point
• 9]`_bd�_V�<_SQ\�@_Y^dc��YV�dXU�`_Y^d�TYT�^_d�`bUfY_ec\i�UhYcd�Y^�dXU

^Udg_b[
• 1VdUb�"4�dbQ^cV_b]QdY_^��fYQ�dXU�`e\\�T_g^�]U^e�Transform�

�WU^UbQdY_^�_V�Q�^Ug�cUd�_V�%�`QbQ]UdUbc�d_�dbQ^cV_b]�dXU�SebbU^d
^QdY_^Q\�WbYT�S__bTY^QdUc�Y^d_�Q�\_SQ\�S__bTY^QdU�cUd�

DXU�V_\\_gY^W�QSdY_^c�Y^V\eU^SU�\_SQ\�`\Q^U�S__bTY^QdUc*
• 1ccYW^]U^d�_V�Q�CicdU]��Q�dbQ^cV_b]QdY_^�
• 2QcU\Y^U�`b_SUccY^W��^Ug�`_cYdY_^�
• >Udg_b[�QTZecd]U^d��^Ug�`_cYdY_^�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%$"

• %�`QbQ]UdUb�bUTUVY^YdY_^*�]Q^eQ\\i�fYQ�Transform/ 4/5 Pa-
rameters��_b�S_]`edUT�fYQ�dbQ^cV_b]QdY_^�QTZecd]U^d�Y^�`\Q^U
Q^T�XUYWXd��dbQ^cV_b]QdY_^�

• 5TYdY^W�dXU�fQ\eUc�]Q^eQ\\i�Q^T�S\YS[Y^W�dXU�Redd_^�Assign �^Ug
`_cYdY_^�

• 3\YS[Y^W�dXU�Redd_^�Assign�Qd�Q^i�_dXUb�`QWU�_V�dXU�^_dUR__[�bU�
\QdUT�d_�dXYc�S__bTY^QdU�cUd��Q�S_^fUbcY_^�

!#�!�!�# G7C($�HIJ�3__bTY^QdUc
1�`_Y^d�`b_`Ubdi�^_dUR__[�TYc`\Qic�HIJ�S__bTY^QdUc�QVdUb
• DXU�Y^cUbdY_^�_V�Q^�_RcUbfQdY_^�VY\U
• DXU�Y^cUbdY_^�_V�Q�bQg�TQdQ�VY\U
• =Q^eQ\�Y^`ed�fYQ�Project/Add New Point
• 9]`_bd�_V�dUbbUcdbYQ\�TQdQ��Project/Import/Total Station

Data�
• 9]`_bd�_V�FUSd_bc

DXU�V_\\_gY^W�QSdY_^c�Y^V\eU^SU�HIJ�S__bTY^QdUc*
• 2QcU\Y^U�`b_SUccY^W��^Ug�`_cYdY_^�
• >Udg_b[�QTZecd]U^d��^Ug�`_cYdY_^�
• 5TYdY^W�dXU�fQ\eUc�]Q^eQ\\i�Q^T�S\YS[Y^W�dXU�Redd_^�Assign �^Ug

`_cYdY_^�
• 3\YS[Y^W�dXU�Redd_^�Assign�Qd�Q^i�_dXUb�`QWU�_V�dXU�^_dUR__[�bU�

\QdUT�d_�dXYc�S__bTY^QdU�cUd��Q�S_^fUbcY_^�

!#�!�!�$ 7U_WbQ`XYSQ\�3__bTY^QdUc
DXU�`QWU�7U_�TYc`\Qic�WU_WbQ`XYSQ\�S__bTY^QdUc�UYdXUb�Y^�dXU�G7C�($
CicdU]�_b�Y^�dXU�CicdU]�dXU�^QdY_^Q\�S__bTY^QdUc�QbU�TUVY^UT�Y^��DXU
\QddUb�]Qi�Q\c_�RU�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^��DXU�S__bTY^QdUc�QbU
dXU�bUce\dc�_V�VYhUT�]QdXU]QdYSQ\�S_^fUbcY_^�Q\W_bYdX]c��3X__cU�dXU
CicdU]�fYQ�dXU�dg_�bQTY_�Redd_^c�Qd�dXU�R_dd_]�_V�dXU�`QWU�7U_�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%$#

1�`_Y^d�`b_`Ubdi�^_dUR__[�TYc`\Qic�7U_WbQ`XYSQ\�S__bTY^QdUc�QVdUb
• DXU�Y^cUbdY_^�_V�Q^�_RcUbfQdY_^�VY\U��Project/Files Into

Project�
• DXU�Y^cUbdY_^�_V�Q�bQg�TQdQ�VY\U��Project/Files Into Proj-

ect�
• =Q^eQ\�Y^`ed�fYQ�Project/Add New Point
• 9]`_bd�_V�dUbbUcdbYQ\�TQdQ��Project/Import/Total Station

Data�
• 9]`_bd�_V�<_SQ\�@\Q^U�3__bTY^QdUc��Project/Import/Local

Points���YV�dXU�`_Y^d�TYT�^_d�`bUfY_ec\i�UhYcd�Y^�dXU�`b_ZUSd
• 9]`_bd�_V�>QdY_^Q\�7bYT�@_Y^dc��Project/Import/National

Grid Points���YV�dXU�`_Y^d�TYT�^_d�`bUfY_ec\i�UhYcd�Y^�dXU�`b_ZUSd

DXU�V_\\_gY^W�QSdY_^c�Y^V\eU^SU�WU_WbQ`XYSQ\�S__bTY^QdUc*
• DbQ^cV_b]QdY_^�RUdgUU^�dXU�G7C($�CicdU]�Q^T�dXU�SebbU^d�]Q`

`b_ZUSdY_^��UYdXUb�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�_b�Q^i�_dXUb�Seb�
bU^d\i�cUd�CicdU]��fYQ�dXU�bQTY_�Redd_^c�Qd�dXU�`QWU�7U_

• 1ccYW^]U^d�_V�Q�CicdU]��YV�dXU�`QWU�TYc`\Qic�dXU�WU_WbQ`XYSQ\�S_�
_bTY^QdUc�Y^�dXU�SebbU^d�CicdU]��Q�dbQ^cV_b]QdY_^�

• 2QcU\Y^U�`b_SUccY^W��^Ug�`_cYdY_^�
• >Udg_b[�QTZecd]U^d��^Ug�`_cYdY_^�
• 5TYdY^W�dXU�fQ\eUc�]Q^eQ\\i�Q^T�S\YS[Y^W�dXU�Redd_^�Assign �^Ug

`_cYdY_^�
• 3\YS[Y^W�dXU�Redd_^�Assign�Qd�Q^i�_dXUb�`QWU�_V�dXU�^_dUR__[�bU�

\QdUT�d_�dXYc�S__bTY^QdU�cUd��Q�S_^fUbcY_^�
• DbQ^cV_b]QdY_^�`QbQ]UdUb�QTZecd]U^d��V_b�WU_WbQ`XYSQ\�S__bTY�

^QdUc�Y^�dXU�^QdY_^Q\�CicdU]�

!#�!�!�% 3_^db_\�3__bTY^QdUc
1�`_Y^d�`b_`Ubdi�^_dUR__[�TYc`\Qic�S_^db_\�S__bTY^QdUc�QVdUb
• =Q^eQ\�Y^`ed�fYQ�dXU�[UiR_QbT��^Ug�`_cYdY_^�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\
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• 9]`_bd�_V�<_SQ\�@\Q^U�3__bTY^QdUc��Project/Import/ Local
Points���YV�dXU�`_Y^d�TYT�Q\bUQTi�UhYcd�Y^�dXU�`b_ZUSd

• 9]`_bd�_V�>QdY_^Q\�7bYT�@_Y^dc��Project/Import/ National
Grid Points���YV�dXU�`_Y^d�TYT�Q\bUQTi�UhYcd�Y^�dXU�`b_ZUSd

• 4UVY^YdY_^�fYQ�dXU�Redd_^�Transfer to Control�_V�dXU�`QWUc
>QdY_^Q\�_b�<_SQ\��^Ug�`_cYdY_^�

• 4UVY^YdY_^�fYQ�dXU�YdU]�Control Points/Copy National Å
Control�_V�dXU�`e\\�T_g^�]U^e�Transform/Control Points
�^Ug�`_cYdY_^�

• 4UVY^YdY_^�fYQ�dXU�YdU]�Control Points/Copy Local Å Con-
trol�_V�dXU�`e\\�T_g^�]U^e�Transform/Control Points �^Ug
`_cYdY_^�

DXU�cQ]U�QSdY_^c�Q\\_g�i_e�d_�QccYW^�^Ug�`_cYdY_^�fQ\eUc�d_�dXU�S_^�
db_\�S__bTY^QdUc�

!#�!�" 3_^fUbcY_^�_b�DbQ^cV_ b]QdY_^/

7U_7U^Yec�e`TQdUc�`_Y^d�S__bTY^QdUc�fYQ�cUfUbQ\�dXU_bUdYSQ\\i�Y^TU�
`U^TU^d�QSdY_^c*

• @b_SUccY^W*� BUce\dc�Y^�e`TQdUT�S__bTY^QdUc��S_]`edUT�Y^�dXU
G7C($�CicdU]��V_b�Q\\�`_Y^dc�gYdX�dXU�UhSU`dY_^�_V
VYhUT�`_Y^dc��3_^db_\�`_Y^d�S__bTY^QdUc�T_�^_d�U^�
dUb�dXU�`b_SUccY^W�`b_SUcc�

• @_Y^d�1TZecd]U^d* BUce\dc�Y^�e`TQdUT�S__bTY^QdUc�_V�Q\\�S_�
_bTY^QdU�cicdU]c�V_b�Q\\�`_Y^dc�gYdX�dXU�UhSU`dY_^
_V�VYhUT�`_Y^dc��3_^db_\�S__bTY^QdUc�Y^V\eU^SU�dXU
RYQcUT�QTZecd]U^d�

• 3_^fUbcY_^*� bUce\dc�Y^�Q�TYVVUbU^d�S__bTY^QdU�cUd�gYdXY^�dXU
cQ]U�TQde]�cicdU]��CicdU]���3_^fUbdY^W�S__bTY�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%$%

^QdUc�T_Uc�^_d�QVVUSd�dXUYb�`_cYdY_^�Y^�c`QSU��DXQd
]UQ^c��dXQd�i_e�]Qi�S_^fUbd�TQdQ�Vb_]�`\Q^U�d_
WU_WbQ`XYSQ\�S__bTY^QdUc�d_�HIJ�S__bTY^QdUc�Q^T
fYSU�fUbcQ�gYdX_ed�\_cc�_V�Y^V_b]QdY_^�_b�`bUSYcY_^
�Q\c_�SQ\\UT*�DbQ^cV_b]QdY_^�gYdXY^�Q�CicdU]��
DXUcU�QbU�dXU�S_^fUbcY_^�di`Uc*
��`\Q^U�S__bTY^QdUc�ÄÅ�WU_WbQ`XYSQ\�S__bTY^QdUc
��WU_WbQ`XYSQ\�S__bTY^QdUc�ÄÅ�HIJ�S__bTY^QdUc
��HIJ�S__bTY^QdUc�ÄÅ�`\Q^U�S__bTY^QdUc
`\Q^U�S__bTY^QdUc�]Qi�RU�UYdXUb�^QdY_^Q\�_b�\_SQ\

• DbQ^cV_b]QdY_^*� \UQfUc�dXU�SebbU^d�CicdU]�Q^T�TUcSbYRUc
dXU�`_Y^d�S__bTY^QdUc�Y^�Q^_dXUb�CicdU]��Di`Y�
SQ\\i��dXU�CUfU^�@QbQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]Q�
dY_^�Q\W_bYdX]�Yc�ecUT�d_�dbQ^cV_b]�dXU�`_Y^d�Vb_]
_^U�CicdU]�Y^d_�dXU�_dXUb�ecY^W�Ydc�3QbdUcYQ^�S_�
_bTY^QdUc��1�cUd�_V�$�_b�%�`QbQ]UdUbc�Yc�ceVVYSYU^d
d_�dbQ^cV_b]�`_Y^dc�RUdgUU^�dXU�^QdY_^Q\�WbYT�Cic�
dU]�Q^T�Q�\_SQ\�`\Q^U�CicdU]�dXQd�Yc�SbUQdUT�_^
dXU�RQcYc�_V�dXU�^QdY_^Q\�WbYT��I_e�]Qi�Y]`b_fU
dXU�dbQ^cV_b]QdY_^�`QbQ]UdUbc�Ri�Q^�QTZecd]U^d�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
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!#�" 7U^UbQdY_^�_V�"4�D bQ^cV_b]QdY_^�@QbQ]U�
dUbc

I_e�]Qi�TUVY^U�Q�CicdU]�RQcUT�_^�\_SQ\�S__bTY^QdUc�fYQ�Ydc�dbQ^cV_b]Q�
dY_^�`QbQ]UdUbc�Vb_]�dXU�^QdY_^Q\�WbYT��I_e�gY\\�TUVY^U�dXU�_bYWY^�
cSQ\U�Q^T�_bYU^dQdY_^�Ri�`b_fYTY^W�_^U�_b�dg_�[^_g^�`_Y^dc�Q^T�TUVY^�
Y^W�]Q^eQ\\i�dXUYb�`_cYdY_^�Q^T�_bYU^dQdY_^�Y^�dXU�\_SQ\�CicdU]��D_
dbQ^cV_b]�dXU�`_Y^dc�_V�Q�^Udg_b[�d_�dXU�\_SQ\�`\Q^U�S__bTY^QdUc��7U_�
7U^Yec�S_]`edUc�V_eb�`QbQ]UdUbc��b_dQdY_^��cSQ\U��T>��T5��

@\UQcU�^_dU�dXQd�XUYWXdc�QbU�^_d�dbQ^cV_b]UT�gYdX�dXYc�_`UbQdY_^��I_e
]Qi�]Q^eQ\\i�Y^S\eTU�Q�XUYWXd�VQSd_b�d_�dXU�dbQ^cV_b]QdY_^�`QbQ]U�
dUbc��cUU�cUSdY_^�!#�#���9V�i_e�Y^db_TeSU�Q�XUYWXd�VQSd_b��dXYc�gY\\�RU�dXU
VYVdX�dbQ^cV_b]QdY_^�`QbQ]UdUb�

DXU�`e\\�T_g^�]U^e�Transform/2D�_VVUbc�V_eb�TYVVUbU^d�]UdX_Tc�d_
WU^UbQdU�dXU�$�dbQ^cV_b]QdY_^�`QbQ]UdUbc�
DXUcU�QbU*
2D / Translation dbQ^c\QdY_^�Y^�`\Q^U�RQcUT�_^�Q�cY^W\U�`_Y^d�

>_�b_dQdY_^�^_b�cSQ\Y^W
2D / 2 Points dbQ^cV_b]QdY_^�`QbQ]UdUbc�S_]`edUT�Vb_]

]Q^eQ\\i�U^dUbUT�`_cYdY_^c�_V�dg_�`_Y^dc
2D / 1 Point + Azimuth �dbQ^cV_b]QdY_^�`QbQ]UdUbc�S_]�

`edUT�Vb_]�dXU�]Q^eQ\\i�U^dUbUT�`_cYdY_^�_V
_^U�`_Y^d�Q^T�Q^�QjY]edX��^_�cSQ\Y^W

2D / 1 Point + Azimuth + Distance dbQ^cV_b]QdY_^
`QbQ]UdUbc�S_]`edUT�Vb_]�dXU�]Q^eQ\\i�U^�
dUbUT�`_cYdY_^�_V�_^U�`_Y^d�Q^T�Q^�QjY]edX
Q^T�Q�TYcdQ^SU



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\
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!#�"�! DbQ^c\QdY_^

DXU�dbQ^c\QdY_^�Yc�Q�RQcYS�V_b]�_V�dbQ^cV_b]QdY_^��RQcUT�_^�Q�cY^W\U
`_Y^d��DXYc�]UQ^c��dXQd�i_e�T_�^_d�`b_fYTU�Q^i�b_dQdY_^�_b�cSQ\Y^W�d_
dXU�\_SQ\�CicdU]�

=Q[U�cebU��dXQd�dXU�CicdU]�_V�dXU�`b_ZUSd�Yc�cUd�S_bbUSd\i�

1SdYfQdU�Y^�dXU�^QfYWQd_b�_b�dXU�`b_ZUSd�`\_d�dXU�`_Y^d�dXQd�i_e�gQ^d�d_
VYh�V_b�dbQ^c\QdY_^��3X__cU�dXU�YdU]�2D/Translation�Vb_]�dXU�`e\\�
T_g^�]U^e�Transform/2D��DXU�"4�DbQ^c\QdY_^�TYQ\_W�cX_gc�e`�

6YWebU�!#�"*�"4�DbQ^c\QdY_^�4YQ\_W

DXU�"4�DbQ^c\QdY_^�TYQ\_W�TYc`\Qic�dXU�SebbU^d\i�cU\USdUT�`_Y^d�^e]�
RUb�Y^�Q�S_]R_�R_h��I_e�]Qi�Q\c_�cU\USd�Q^_dXUb�`_Y^d�XUbU��?`U^
dXU�`_Y^d�\Ycd�Ri�Q�S\YS[�_^�dXU�Qbb_g�T_g^�Redd_^���DXU�SebbU^d�X_bY�
j_^dQ\�^QdY_^Q\�S__bTY^QdUc�QbU�TYc`\QiUT�Y^�dXU�R_h�>Ug�@_cYdY_^�
8UbU�i_e�]Qi�]Q^eQ\\i�U^dUb�dXU�X_bYj_^dQ\�S__bTY^QdUc�V_b�dXU�`_Y^d
Y^�dXU�\_SQ\�CicdU]��D_�cdQbd�dXU�S_]`edQdY_^�_V�dXU�dbQ^c\QdY_^�`Q�
bQ]UdUbc��S\YS[�dXU�Redd_^�Compute��7U_7U^Yec�dXU^�S_]`edUc�dXU
dg_�^USUccQbi�`QbQ]UdUbc�V_b�dXU�dbQ^c\QdY_^�Y^�`\Q^U��T>�Q^T�T5��DXU
cSQ\U�VQSd_b�Q^T�dXU�b_dQdY_^�Q^W\U�QbU�cUd�d_�!�Q^T� �



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%$(

1VdUb�S_]`edQdY_^��dXU�dg_�Redd_^c�Report… �Q^T�Assign �_V�dXU�"4
DbQ^c\QdY_^�TYQ\_W�QbU�QSdYfU�

6YWebU�!#�#*�DbQ^c\QdY_^���>Ug�@_cYdY_^�3_]`edUT

I_e�]Qi�^_g�SXUS[�dXU�S_]`edQdY_^�bUce\dc�fYQ�dXU�bU`_bd�Q^T��YV�cQdYc�
VYUT��QccYW^�dXU�fQ\eUc�d_�dXU�`b_ZUSd��cUU�cUSdY_^c�!#�"�%�Q^T�!#�"�&��

!#�"�" "4�DbQ^cV_b]QdY_^�2QcUT�_^�Dg_�@_Y^dc

DXYc�_`dY_^�Q\\_gc�i_e�d_�TUVY^U�^_d�_^\i�Q�\QdUbQ\�TYc`\QSU]U^d�_V�dXU
CicdU]��Red�Q\c_�d_�TUVY^U�^Ug�cSQ\Y^W�Q^T�b_dQdY_^�`QbQ]UdUbc�

=Q[U�cebU��dXQd�dXU�CicdU]�_V�dXU�`b_ZUSd�Yc�cUd�S_bbUSd\i�

3X__cU�dXU�YdU]�2D/2Points�Vb_]�dXU�`e\\�T_g^�]U^e�Trans-
form/2D��DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W�cX_gc�e`�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\
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6YWebU�!#�$*�"4�DbQ^cV_b]QdY_^���"�@_Y^dc

DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W�TYc`\Qic�dg_�R_hUc�V_b�UQSX�_V�dXU
`_Y^dc�ecUT�d_�TUVY^U�dXU�\_SQ\�CicdU]��DXU�S_]R_�R_hUc�Q\\_g�d_�cU�
\USd�dXU�[^_g^�`_Y^d�XUbU��?`U^�dXU�`_Y^d�\Ycd�Ri�Q�S\YS[�_^�dXU�Qbb_g�
T_g^�Redd_^���DXU�SebbU^d�X_bYj_^dQ\�^QdY_^Q\�S__bTY^QdUc�QbU�TYc�
`\QiUT�Y^�dXU�R_hUc�>Ug�@_cYdY_^�

CU\USd�dXU�dg_�`_Y^dc�dXU�^Ug�CicdU]�cXQ\\�RU�RQcUT�_^��5^dUb�]Q^e�
Q\\i�dXU�X_bYj_^dQ\�S__bTY^QdUc�V_b�dXU�`_Y^dc�Y^�dXU�\_SQ\�CicdU]��D_
cdQbd�dXU�S_]`edQdY_^�_V�dXU�dbQ^c\QdY_^�`QbQ]UdUbc��S\YS[�dXU�Redd_^
Compute��7U_7U^Yec�dXU^�S_]`edUc�dXU�V_eb�^USUccQbi�`QbQ]UdUbc
V_b�dXU�dbQ^cV_b]QdY_^�Y^�`\Q^U��b_dQdY_^��cSQ\U��^_bdXY^W��Q^T�UQcdY^W�

1VdUb�S_]`edQdY_^��dXU�dg_�Redd_^c�Report… �Q^T�Assign �_V�dXU�"4
DbQ^cV_b]QdY_^�TYQ\_W�QbU�QSdYfU�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%% 

6YWebU�!#�%*�"4�DbQ^cV_b]QdY_^���>Ug�@_cYdY_^c�3_]`edUT

I_e�]Qi�^_g�SXUS[�dXU�S_]`edQdY_^�bUce\dc�fYQ�dXU�bU`_bd�Q^T��YV�cQdYc�
VYUT��QccYW^�dXU�fQ\eUc�d_�dXU�`b_ZUSd��cUU�cUSdY_^c�!#�"�%�Q^T�!#�"�&��

!#�"�# "4�DbQ^cV_b]QdY_^�2QcUT�_^�Q�@_Y^d�Q^T�Q^�1jY�
]edX

9V�i_e�gQ^d�d_�TUVY^U�dXU�dXbUU�`QbQ]UdUbc�^_bdXY^W��UQcdY^W�Q^T�b_dQ�
dY_^��Red�T_�^_d�^UUT�Q�cSQ\Y^W�VQSd_b�V_b�i_eb�\_SQ\�CicdU]��dXYc�_`dY_^
gY\\�RU�i_eb�SX_YSU�

=Q[U�cebU��dXQd�dXU�CicdU]�_V�dXU�`b_ZUSd�Yc�cUd�S_bbUSd\i�

3X__cU�dXU�YdU]�2D/1Points + Azimuth�Vb_]�dXU�`e\\�T_g^�]U^e
Transform/2D��DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W�cX_gc�e`�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%%!

6YWebU�!#�&*�"4�DbQ^cV_b]QdY_^���!�@_Y^d�@_cYdY_^���1jY]edX

DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W�TYc`\Qic�dg_�R_hUc�V_b�UQSX�_V�dXU
`_Y^dc�ecUT�d_�TUVY^U�dXU�\_SQ\�CicdU]��DXU�S_]R_�R_hUc�Q\\_g�i_e�d_
cU\USd�dXU�[^_g^�`_Y^d�XUbU���?`U^�dXU�`_Y^d�\Ycd�Ri�Q�S\YS[�_^�dXU�Qb�
b_g�T_g^�Redd_^��DXU�SebbU^d�X_bYj_^dQ\�^QdY_^Q\�S__bTY^QdUc�QbU
TYc`\QiUT�Y^�dXU�R_h�>Ug�@_cYdY_^�_V�@_Y^d�!��DXU�>Ug�@_cYdY_^�R_h�_V
@_Y^d�"�TYc`\Qic�dXU�b_dQdY_^�Q^W\U�Vb_]�@_Y^d�!�d_�@_Y^d�"�

CU\USd�dXU�dg_�`_Y^dc�dXU�^Ug�CicdU]�cXQ\\�RU�RQcUT�_^��5^dUb�]Q^e�
Q\\i�dXU�X_bYj_^dQ\�S__bTY^QdUc�V_b�`_Y^d�!�Y^�dXU�\_SQ\�CicdU]��5^dUb�Q
b_dQdY_^�Q^W\U�d_�@_Y^d�"��D_�cdQbd�dXU�S_]`edQdY_^�_V�dXU�dbQ^c\QdY_^
`QbQ]UdUbc��S\YS[�dXU�Redd_^�Compute��7U_7U^Yec�dXU^�S_]`edUc�dXU
dXbUU�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�Y^�`\Q^U��b_dQdY_^��^_bdXY^W�
Q^T�UQcdY^W��DXU�cSQ\U�VQSd_b�cdQic�!�  �

1VdUb�S_]`edQdY_^��dXU�dg_�Redd_^c�Report… �Q^T�Assign �_V�dXU�"4
DbQ^cV_b]QdY_^�TYQ\_W�QbU�QSdYfU�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%%"

6YWebU�!#�'*�"4�DbQ^cV_b]QdY_^���>Ug�@QbQ]UdUbc�3_]`edUT

I_e�]Qi�^_g�SXUS[�dXU�S_]`edQdY_^�bUce\dc�fYQ�dXU�bU`_bd�Q^T��YV�cQdYc�
VYUT��QccYW^�dXU�fQ\eUc�d_�dXU�`b_ZUSd��cUU�cUSdY_^c�!#�"�%�Q^T�!#�"�&��

!#�"�$ "4�DbQ^cV_b]QdY_^�2QcUT�_^�Q�@_Y^d�Q^T�1jY]edX
Q^T�4YcdQ^SU�9^V_b]QdY_^

I_e�]Qi�TUVY^U�dXU�V_eb�dbQ^cV_b]QdY_^�`QbQ]UdUbc�^_d�_^\i�Ri�dXU
`_cYdY_^�_V�dg_�`_Y^dc��DXU�cQ]U�Y^V_b]QdY_^�Yc�QfQY\QR\U��YV�i_e�TUVY^U
dXU�_bYWY^�_V�dXU�CicdU]�Ri�dXU�`_cYdY_^�_V�Q�`_Y^d�Q^T�QTT�V_b�dXU�cUS�
_^T�`_Y^d�dXU�bU\QdYfU�`_cYdY_^�Y^V_b]QdY_^�QjY]edX�Q^T�TYcdQ^SU�

=Q[U�cebU��dXQd�dXU�CicdU]�_V�dXU�`b_ZUSd�Yc�cUd�S_bbUSd\i�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%%#

3X__cU�dXU�YdU]�2D/1Point + Azimuth + Distance�Vb_]�dXU
`e\\�T_g^�]U^e�Transform/2D��DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W
cX_gc�e`�

6YWebU�!#�(*�"4�DbQ^cV_b]QdY_^�°�BU\QdYfU�@_cYdY_^�9^V_b]QdY_^

DXU�"4�DbQ^cV_b]QdY_^�TYQ\_W�TYc`\Qic�dg_�R_hUc�V_b�UQSX�_V�dXU
`_Y^dc�ecUT�d_�TUVY^U�dXU�\_SQ\�CicdU]��DXU�S_]R_�R_hUc�Q\\_g�i_e�d_
cU\USd�dXU�[^_g^�`_Y^d�XUbU��?`U^�dXU�`_Y^d�\Ycd�Ri�Q�S\YS[�_^�dXU�Qb�
b_g�T_g^�Redd_^���DXU�SebbU^d�X_bYj_^dQ\�^QdY_^Q\�S__bTY^QdUc�QbU
TYc`\QiUT�Y^�dXU�R_hUc�>Ug�@_cYdY_^�_V�@_Y^d�!��DXU�>Ug�@_cYdY_^�R_h
_V�@_Y^d�"�TYc`\Qic�dXU�b_dQdY_^�Q^W\U�Q^T�dXU�TYcdQ^SU�RUdgUU^�@_Y^d�!
Q^T�@_Y^d�"�

CU\USd�dXU�dg_�`_Y^dc�dXU�^Ug�CicdU]�cXQ\\�RU�RQcUT�_^��5^dUb�]Q^e�
Q\\i�dXU�X_bYj_^dQ\�S__bTY^QdUc�V_b�@_Y^d�!�Y^�dXU�\_SQ\�CicdU]��D_�cdQbd
dXU�S_]`edQdY_^�_V�dXU�dbQ^c\QdY_^�`QbQ]UdUbc��S\YS[�dXU�Redd_^�Com-



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%%$

pute��7U_7U^Yec�dXU^�S_]`edUc�dXU�V_eb�^USUccQbi�`QbQ]UdUbc�V_b
dXU�dbQ^cV_b]QdY_^�Y^�`\Q^U��b_dQdY_^��cSQ\U��^_bdXY^W��Q^T�UQcdY^W�

1VdUb�S_]`edQdY_^��dXU�dg_�Redd_^c�Report… �Q^T�Assign �_V�dXU�"4
DbQ^cV_b]QdY_^�TYQ\_W�QbU�QSdYfU�

6YWebU�!#�)*�"4�DbQ^cV_b]QdY_^���>Ug�@QbQ]UdUbc�3_]`edUT

I_e�]Qi�^_g�SXUS[�dXU�S_]`edQdY_^�bUce\dc�fYQ�dXU�bU`_bd�Q^T��YV�cQdYc�
VYUT��QccYW^�dXU�fQ\eUc�d_�dXU�`b_ZUSd��cUU�cUSdY_^c�!#�"�%�Q^T�!#�"�&��

!#�"�% DXU�DbQ^cV_b]QdY_^�BU`_bdc

DXU�Redd_^�Report �cdQbdc�dXU�UTYdY^W�d__\�8i`Ub@QWU�Q^T�_`U^c�dXU
SebbU^d�DbQ^cV_b]QdY_^�BU`_bd��BU`_bdc�UhYcd�V_b�UQSX�_V�dXU�V_eb



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%%%

]UdX_Tc�TYcSeccUT�QR_fU��DXUi�QbU�fUbi�cY]Y\Qb��\YcdY^W�dXU�bUce\dY^W
`QbQ]UdUbc��dXU�RQcYS�`_Y^d�c��Q^T�dXU�VedebU�\_SQ\�S__bTY^QdUc�_V�Q\\
`b_ZUSd�`_Y^dc�

6YWebU�!#�! *�1�DbQ^cV_b]QdY_^�BU`_bd

DXU�VYbcd�R\_S[�TYc`\Qic�dXU�WU^UbQdUT�dbQ^cV_b]QdY_^�`QbQ]UdUbc�
GYdX�Q�dbQ^c\QdY_^�bU`_bd��dXU�b_dQdY_^�VQSd_b�Yc� �TUWbUUc�Q^T�dXU�cSQ\U
Yc�!��cY^SU�dbQ^c\QdY_^�T_Uc�^_d�bUce\d�Y^�b_dQdY_^�_b�cSQ\Y^W��GYdX�Q�bU�
`_bd�bUce\dY^W�Vb_]�!�@_Y^d�Q^T�QjY]edX��dXU�cSQ\Y^W�VQSd_b�Yc�!�

DXU�cUS_^T�R\_S[�TYc`\Qic�dXU�_\T�Q^T�^Ug�`_cYdY_^�_V�dXU�`_Y^d�c��
dXU�dbQ^c\QdY_^�Yc�RQcUT�_^��6Y^Q\\i��Q�`_Y^d�\Ycd�TYc`\Qic�dXU�`_cYdY_^c�Y^



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%%&

dXU�^QdY_^Q\�WbYT��_\T��Q^T�dXU�bUce\dY^W�\_SQ\�S__bTY^QdUc��^Ug��_V�Q\\
`_Y^dc�_V�dXU�`b_ZUSd��9V�i_e�TYT�^_d�QccYW^�dXU�dbQ^cV_b]QdY_^�`QbQ]U�
dUbc�d_�dXU�`b_ZUSd��dXUcU�\_SQ\�S__bTY^QdUc�QbU�`ebU\i�Xi`_dXUdYSQ\�
?^\i�QccYW^]U^d�bUce\dc�Y^�\_SQ\�S__bTY^QdUc�V_b�dXU�`b_ZUSd�

!#�"�& 1ccYW^Y^W�@QbQ]UdUbc

9V�i_e�QbU�cQdYcVYUT�gYdX�dXU�dbQ^cV_b]QdY_^�`QbQ]UdUbc��i_e�]Qi�QccYW^
dXU]��1SdYfQdU�dXU�SebbU^d�"4�DbQ^cV_b]QdY_^�_b�"4�DbQ^c\QdY_^�TYQ�
\_W�Q^T�S\YS[�dXU�Redd_^�Assign��DXYc�QTTc�dXU�dbQ^c\QdY_^�`QbQ]UdUbc
d_�dXU�`b_ZUSd�Q^T�Y^db_TeSUc�dXU�\_SQ\�CicdU]�d_�Q\\�`_Y^dc�_V�dXU�`b_Z�
USd�

1TTYdY_^Q\\i��7U_7U^Yec�dbQ^cVUbc�dXU�\_SQ\�S__bTY^QdUc�_V�dXU�`_Y^dc
ecUT�d_�TUVY^U�dXU�dbQ^cV_b]QdY_^�d_�dXU�S_^db_\�S__bTY^QdU�cUd�

6YWebU�!#�!!*�3\YS[�1ccYW^



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%%'

I_e�]Qi�SXUS[�dXU�\_SQ\�S__bTY^QdUc�Y^�dXU�@b_`Ubdi*�@_Y^d�^_dUR__[�
D_�_`U^�dXU�^_dUR__[��QSdYfQdU�dXU�`_Y^d��_`U^�Ydc�S_^dUhd�]U^e
�S\YS[�bYWXd�]_ecU�Redd_^��Q^T�SX__cU�dXU�]U^e�YdU]�Properties�
@QWU�<_SQ\�_V�dXU�`_Y^d�dXU�dbQ^c\QdY_^�Yc�RQcUT�_^�TYc`\Qic�dXU�]Q^e�
Q\\i�U^dUbUT�X_bYj_^dQ\�fQ\eUc��DXU�XUYWXd�S_]`_^U^d�bUce\dc�Vb_]�dXU
SebbU^d�CicdU]�

6YWebU�!#�!"*�@_Y^d�@b_`UbdYUc��@QWU�<_SQ\



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%%(

!#�# =Q^eQ\�9^`ed�_V�DbQ^cV_b]QdY_^�@QbQ]UdUbc

9V�i_e�[^_g�dXU�V_eb�_b�VYfU�`QbQ]UdUbc�^USUccQbi�d_�dbQ^cV_b]�dXU
`_Y^dc�_V�dXU�SebbU^d�Vb_]�^QdY_^Q\�WbYT�S__bTY^QdUc�Y^d_�\_SQ\�`\Q^U
S__bTY^QdUc��SX__cU�dXU�YdU]�5 Parameters (Nat. -> Local) _V
dXU�`e\\�T_g^�]U^e�Transform��DXU�%�@QbQ]UdUbc�TYQ\_W�`_`c�e`�

6YWebU�!#�!#*�=Q^eQ\�9^`ed�_V�$�%�@QbQ]UdUbc

DXU�%�@QbQ]UdUbc�TYQ\_W�TYc`\Qic�dXU�SebbU^d�cUddY^Wc�V_b�dXU�dbQ^cV_b�
]QdY_^�RUdgUU^�dXU�^QdY_^Q\�WbYT�Q^T�\_SQ\�`\Q^U�S__bTY^QdUc��DXU
e^Ydc�QSS_bT�d_�dXU�SebbU^d�cUddY^W��9V�i_e�TYT�^_d�TUVY^U�Q�\_SQ\�CicdU]
c_�VQb��dXU�fQ\eUc�gY\\�RU�jUb_�V_b�dXU�b_dQdY_^�Q^T�dXU�dXbUU�dbQ^c\QdY_^
`QbQ]UdUbc��^_bdXY^W��UQcdY^W�Q^T�XUYWXd���DXU�cSQ\U�VQSd_b�gY\\�RU�!�

D_�TUVY^U�Q�\_SQ\�CicdU]�i_e�]Qi�SXQ^WU�Q^i�_V�dXUcU�`QbQ]UdUbc��5^�
dUb�dXU�^Ug�fQ\eU�Q^T�S\YS[�OK��Cancel�\UQfUc�dXU�TYQ\_W�gYdX_ed
SXQ^SUc��Reset�cUdc�Q\\�fQ\eUc�d_�dXUYb�TUVQe\dc�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%%)

9V�i_e�XQfU�QSSU`dUT�^Ug�`QbQ]UdUbc�gYdX�OK��dXU�@b_`Ubdi*�@_Y^d
TYQ\_W�gY\\�TYc`\Qi�dXU�^Ug�`QbQ]UdUbc�_^�Ydc�`QWU�<_SQ\��9d�gY\\�Q\c_
TYc`\Qi�dXU�\_SQ\�S__bTY^QdUc�V_b�dXU�SebbU^d�`_Y^d�

6YWebU�!#�!$*�@QWU�<_SQ\�gYdX�=Q^eQ\\i�CUd�DbQ^cV_b]QdY_^�@QbQ]UdUbc



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%& 

!#�$ 1TZecd]U^d�_V�DbQ^cV_b]QdY_^�@QbQ]UdUbc

DXU�QTZecd]U^d�_V�dbQ^cV_b]QdY_^�`QbQ]UdUbc�TUdUb]Y^Uc�dXU�RUcd�VYd�
dY^W�dbQ^cV_b]QdY_^�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�RUdgUU^�dXU
^QdY_^Q\�Q^T�dXU�\_SQ\�`\Q^U�S__bTY^QdUc�Ri�XU\`�_V�gU\\�[^_g^�S_^db_\
`_Y^dc��3XQ`dUb�!"�Y^db_TeSUc�Y^d_�dXU�dXU_bi�_V�QTZecd]U^dc�

7U_7U^Yec�Q\\_gc�i_e�d_�QTZecd�dg_�dbQ^cV_b]QdY_^�`QbQ]UdUb�cUdc*
• 1TZecd]U^d�_V�Q�'�`QbQ]UdUb�cUd�V_b�dbQ^cV_b]QdY_^c�RUdgUU^�dXU

^QdY_^Q\�WbYT�CicdU]�Q^T�dXU�G7C($�CicdU]��Transform/3D/3D
Adjustment��

• 1TZecd]U^d�_V�Q�$�`QbQ]UdUb�cUd�Q^T�XUYWXd�V_b�dXU�QTZecd]U^d�RU�
dgUU^�dXU�\_SQ\�Q^T�dXU�^QdY_^Q\�WbYT��Transform/3D/Plan +
Height Adjustment���I_e�]Qi�QTZecd�gYdX�S_^db_\�S__bTY^QdUc�Y^
dXU�^QdY_^Q\�WbYT�CicdU]��DbQ^cV_b]QdY_^�<_SQ\��.�>QdY_^Q\��_b�Y^
dXU�\_SQ\�CicdU]��DbQ^cV_b]QdY_^�>QdY_^Q\��.�<_SQ\��

D_�cdQbd�Q^�QTZecd]U^d�SX__cU�_^U�_V�dXUcU�_`dY_^c��DXU�1TZecd]U^d
^_dUR__[c�_V�R_dX�_`dY_^c�QbU�fUbi�cY]Y\Qb��5QSX�S_^cYcdc�_V�VYfU�`QWUc*

1TZecd Y^S\eTUc�dXU�3_^db_\�@_Y^d�<Ycd�Q^T�Q\\_gc�i_e�d_�cdQbd�dXU
QTZecd]U^d

?`dY_^c Q\\_gc�i_e�d_�UhS\eTU�`QbQ]UdUbc�Vb_]�QTZecd]U^d
BUce\dc TYc`\Qic�dXU�QTZecd]U^d�bUce\dc
4YcdbYRedY_^�_V�BUcYTeQ\c Q\\_gc�i_e�d_�cUd�c_]U�`QbQ]UdUbc

V_b�dXU�TYcdbYRedY_^�_V�bUcYTeQ\c�Q^T�SQ\Se\QdUc�dXU�TYcdbY�
RedY_^

1ccYW^ QccYW^c��UYdXUb�gYdX�_b�gYdX_ed�TYcdbYRedUT�bUcYTeQ\c�



7U_7U^Yec !#��3__bTY^QdU�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

!#�%&!

6YWebU�!#�!%*�1TZecd]U^d�>_dUR__[

DXU�V_\\_gY^W�ceRcUSdY_^c�TUcSbYRU�dXU�QSdY_^c�S_]]_^�d_�R_dX�QT�
Zecd]U^d�di`Uc��CeRcUSdY_^�!#�$�$�TUcSbYRUc�c`USYVYSc�V_b�dg_�
TY]U^cY_^Q\�QTZecd]U^dc�Y^�`\Q^U�Q^T�XUYWXd��gXY\U�ceRcUSdY_^�!#�$�%
S_^SU^dbQdUc�_^�#4�QTZecd]U^dc��1ccYW^Y^W�dXU�QTZecdUT�`QbQ]UdUbc�d_
dXU�^Udg_b[�Yc�TUcSbYRUT�Y^�ceRcUSdY_^�!#�$�'��9V�i_e�gQ^d�d_�S_]`edU
dXU�bUcYTeQ\�Ubb_bc�V_b�e^[^_g^�`_Y^dc��bUVUb�d_�ceRcUSdY_^�!#�$�&�

!#�$�! 4UVY^U�3_^db_\�@_Y^dc� Q^T�CdQbd�dXU�1TZecd]U^d
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EcUbµc�=Q^eQ\

!#�%'#

2_dX�]UdX_Tc�Q\\_g�i_e�d_�TYcdbYRedU�dXU�bUcYTeQ\c�UYdXUb�Y^�`\Q^U�_b
Y^�XUYWXd�_b�V_b�R_dX�S_]`_^U^dc��D_�SX__cU�dXU�bUc`USdYfU�S_]`_�
^U^d�SXUS[�dXU�bUc`USdYfU�SXUS[R_h�

D_�cdQbd�dXU�TYcdbYRedY_^�_V�bUcYTeQ\c��S\YS[�dXU�Redd_^�Compute��7U_�
7U^Yec�gY\\�S_]`edU�Y^dUb`_\QdUT�bUcYTeQ\�fQ\eUc�V_b�Q\\�^Ug�`_Y^dc
Q^T�gY\\�TYc`\Qi�dXU�bUcYTeQ\c�Y^�WbUU^�S_\_b�Y^�dXU�`b_ZUSd�`\_d��YV�dXU
\QiUb�BUcYTeQ\c�Yc�QSdYfQdUT��

6YWebU�!#�"%*�@b_ZUSd�@\_d�4Yc`\QiY^W�4YcdbYRedUT�BUcYTeQ\c

6YWebU�!#�"%�Y\\e]Y^QdUc�X_g�dXU�bUcYTeQ\c�_V�^Ug�`_Y^dc�QbU�S_]`_cUT
_V�dXU�bUcYTeQ\c�_V�dXU�S_^db_\�`_Y^dc��6_b�UhQ]`\U��dXU�bUcYTeQ\�TYc�
dQ^SU�Qbb_g�_V�`_Y^d�C "$�cX_gc�Q\]_cd�dXU�cQ]U�TYbUSdY_^�Qc�dXU�bU�
cYTeQ\�TYcdQ^SU�Qbb_g�_V�dXU�QTZQSU^d�S_^db_\�`_Y^d�C "%��Red�Yc�]_TY�
VYUT�Y^�\U^WdX��DXYc�SQ^�RU�e^TUbcd__T��cY^SU�dXU�bUcYTeQ\c�_V�dXU�S_^�



!#��3__bTY^QdU�DbQ^cV_b]QdY_^� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�%'$

db_\�`_Y^dc�C !(�Q^T�21C5�QbU�_bYU^dUT�Y^�Q\]_cd�dXU�_``_cYdU�TYbUS�
dY_^�

!#�$�' 1ccYW^Y^W�dXU�1TZecdUT�DbQ^cV_b]QdY_^�@QbQ]U�
dUbc

I_e�XQfU�WU^UbQdUT�Q�^Ug�cUd�_V�dbQ^cV_b]QdY_^�`QbQ]UdUbc�RUdgUU^
dg_�CicdU]c�Q^T�XQfU�`_ccYR\i�S_]`edUT�dXU�bUcYTeQ\c�V_b�dXU�^_^�
S_^db_\�`_Y^dc�_V�i_eb�SebbU^d�`b_ZUSd��>_g�i_e�gQ^d�d_�cdQbd�dXU�dbQ^c�
V_b]QdY_^�RUdgUU^�dXU�CicdU]c�

3\YS[�dXU�dQR�1ccYW^�_V�dXU�1TZecd]U^d�^_dUR__[��DXU�`QWU�1ccYW^�_V�
VUbc�dg_�]UdX_Tc�V_b�dXU�dbQ^cV_b]QdY_^�Q^T�dXU�Redd_^�Assign�d_
cdQbd�gYdX�dXU�dbQ^cV_b]QdY_^�

6YWebU�!#�"&*�@QWU�1ccYW^
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I_e�]Qi�SX__cU�_^U�_V�dg_�_`dY_^c�V_b�dXU�S__bTY^QdU�dbQ^cV_b]QdY_^*

� Transform all points (keep internal geometry)
Q� 9V�i_e�XQfU�T_^U�Q�#4�DbQ^cV_b]QdY_^�1TZecd]U^d*�DXYc�_`dY_^

dbQ^cV_b]c�Q\\�`_Y^dc�Vb_]�dXU�G7C($�CicdU]�d_�dXU�^QdY_^Q\�Cic�
dU]�ecY^W�dXU�Zecd�WU^UbQdUT�'�dbQ^cV_b]QdY_^�`QbQ]UdUbc��9d
dXUbURi�bU`\QSUc�Q\\�^QdY_^Q\�S__bTY^QdUc�

R� 9V�i_e�XQfU�T_^U�Q�@\Q^U�Q^T�8UYWXd�1TZecd]U^d�Q^T�XQfU�S_^db_\
`_Y^dc�Y^�dXU�\_SQ\�CicdU]��DbQ^cV_b]QdY_^�>QdY_^Q\��.�<_SQ\�*
DXYc�_`dY_^�dbQ^cV_b]c�Q\\�`_Y^dc�Vb_]�dXU�^QdY_^Q\�CicdU]�d_�dXU
\_SQ\�CicdU]�ecY^W�dXU�Zecd�WU^UbQdUT�$�%�`QbQ]UdUbc��9d�dXUbURi
bU`\QSUc�Q\\�\_SQ\�S__bTY^QdUc�

S� 9V�i_e�XQfU�T_^U�Q�@\Q^U�Q^T�8UYWXd�1TZecd]U^d�Q^T�XQfU�S_^db_\
`_Y^dc�Y^�dXU�^QdY_^Q\�CicdU]��DbQ^cV_b]QdY_^�<_SQ\��.�>QdY_^Q\�*
DXYc�_`dY_^�dbQ^cV_b]c�Q\\�`_Y^dc�Vb_]�dXU�\_SQ\�CicdU]�d_�dXU�^Q�
dY_^Q\�CicdU]�ecY^W�dXU�Zecd�WU^UbQdUT�$�%�`QbQ]UdUbc��9d�bU`\QSUc
Q\\�^QdY_^Q\�S__bTY^QdUc�

� Keep control point coordinates and distribute the
residuals to the new points
DXYc�]UdX_T�Yc�_^\i�QfQY\QR\U�QVdUb�dXU�TYcdbYRedY_^�_V�bUcYTeQ\c
�cUU�cUSdY_^�!#�$�&��
6_b�Q\\�^Ug��e^[^_g^��`_Y^dc��dXYc�]UdX_T�VYbcd�dbQ^cV_b]c�dXU
S__bTY^QdUc�Vb_]�dXU�c_ebSU�CicdU]��U�W���Y^�SQcU�_V�Q�#4�QTZecd�
]U^d�dXU�c_ebSU�CicdU]�Yc�dXU�G7C($�CicdU]��d_�dXU�dQbWUd�Cic�
dU]��U�W���dXU�^QdY_^Q\�WbYT�CicdU]��ecY^W�dXU�Zecd�WU^UbQdUT
dbQ^cV_b]QdY_^�`QbQ]UdUbc��1TTYdY_^Q\\i��Yd�QTTc�dXU�TYcdbYRedUT
bUcYTeQ\c��DXYc�]UdX_T�]Qi�dXUbURi�SXQ^WU�dXU�Y^dUb^Q\�WU_]Udbi
_V�dXU�^Udg_b[�Y^�dXU�c_ebSU�CicdU]��Red�[UU`c�dXU�WU_]Udbi�_V
dXU�S_^db_\�`_Y^dc�Y^�dXU�dQbWUd�CicdU]�
>_�dbQ^cV_b]QdY_^�dQ[Uc�`\QSU�V_b�S_^db_\�`_Y^dc��DXU�S_^db_\�S_�
_bTY^QdUc�_V�dXU�S_^db_\�`_Y^dc�bU`\QSU�dXU�SebbU^d�S__bTY^QdUc�Y^
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!#�%'&

dXU�dQbWUd�CicdU]��cUU�`QWU�>QdY_^Q\�_b�`QWU�<_SQ\�_V�dXU�`_Y^d
`b_`UbdYUc�^_dUR__[��TU`U^TY^W�_^�dXU�QTZecd]U^d�di`U��

D_�SX__cU�_^U�_V�dXUcU�_`dY_^c�S\YS[�dXU�bUc`USdYfU�bQTY_�Redd_^��dXU^
S\YS[�dXU�Redd_^�Assign�d_�cdQbd�dXU�S_]`edQdY_^��1c�bUce\d��i_e�gY\\
VY^T�dXU�^Ug�S__bTY^QdUc�Y^�dXU�bUc`USdYfU�`QWUc�_V�dXU�`_Y^d�`b_`Ub�
dYUc�^_dUR__[�Q^T�dXU�`b_ZUSd�`\_d�gY\\�Qed_]QdYSQ\\i�RU�bUTbQg^�
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!#�%''

!#�% 3_^db_\�3__bTY^QdU �CUd

1�\_d�_V�VUQdebUc�Q\\_g�i_e�d_�c`UUT�e`�dXU�Y^`ed�_b�TU\UdY_^�_V�S_^db_\
S__bTY^QdUc��?V�S_ebcU��i_e�]Qi�]Q^eQ\\i�UTYd�dXU�cdbY^W�VYU\Tc�Y^�`QWU
3_^db_\�_V�dXU�@b_`UbdYUc�TYQ\_W�_V�Q^i�`_Y^d�Q^T�dXU^�QccYW^�dXU�UT�
YdUT�fQ\eUc�d_�dXU�`_Y^d��S\YS[�dXU�Redd_^�Assign���DXU�bQTY_�Redd_^c
>QdY_^Q\�Q^T�<_SQ\�cdQdU�dXU�_bYWY^�_V�dXU�S__bTY^QdUc�

6YWebU�!#�"'*�@_Y^d�@b_`Ubdi�4YQ\_W��@QWU�3_^db_\

DXU�V_\\_gY^W�Y]`\U]U^dQdY_^c�]Qi�XU\`�i_e�d_�UQcY\i�TUVY^U�dXU�S_�
_bTY^QdUc�_V�dXU�3_^db_\�`Q^U\*

• DbQ^cVUb�_V�S__bTY^QdUc�V_b�Q�cY^W\U�`_Y^d
• DbQ^cVUb�_V�Q\\�^QdY_^Q\�S__bTY^QdUc
• DbQ^cVUb�_V�Q\\�\_SQ\�S__bTY^QdUc
• 3\UQbY^W�Q\\�S_^db_\�S__bTY^QdUc
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!#�%'(

!#�%�! DbQ^cVUb�3__bTY^QdUc�_V�Q�CY^W\U�@_Y^d

DXU�`QWUc�>QdY_^Q\�Q^T�<_SQ\�_V�Q�@b_`Ubdi*�@_Y^d�TYQ\_W�UQSX�_VVUb�Q
Redd_^�Transfer to Control��3\YS[�dXU�Redd_^��YV�i_e�gQ^d�d_
dbQ^cVUb�dXU�bUc`USdYfU�S__bTY^QdU�cUd�d_�dXU�`QWU�3_^db_\�

6YWebU�!#�"(*�DbQ^cVUb�d_�3_^db_\

!#�%�" 3_`i�>QdY_^Q\�@\Q^U�3__bTY^QdUc�d_�3_^db_\

9V�i_e�gQ^d�d_�S_`i�Q\\�^QdY_^Q\�`\Q^U�S__bTY^QdUc�_V�i_eb�`b_ZUSd�d_
dXU�`QWU�3_^db_\��7U_7U^Yec�_VVUbc�i_e�Q�fUbi�aeYS[�_`dY_^�d_�T_�c_�
3X__cU�dXU�YdU]�Control Points/Copy National -> Control
_V�dXU�`e\\�T_g^�]U^e�Transform��DXYc�UcdQR\YcXUc�dXU�S_^db_\�S__b�
TY^QdU�cUd�V_b�UQSX�`_Y^d�_V�dXU�`b_ZUSd�Qd�_^SU��I_e�^_g�]Qi�UTYd�cY^�
W\U�`_Y^dc��YV�^USUccQbi�
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EcUbµc�=Q^eQ\

!#�%')

!#�%�# 3_`i�<_SQ\�@\Q^U�3__ bTY^QdUc�d_�3_^db_\

9V�i_e�XQfU�Y]`\U]U^dUT�Q�\_SQ\�CicdU]�Q^T�gQ^d�d_�S_`i�Q\\�\_SQ\
`\Q^U�S__bTY^QdUc�_V�dXU�`b_ZUSd�d_�dXU�`QWU�3_^db_\��SX__cU�dXU�YdU]
Control Points/Copy Local -> Control�_V�dXU�`e\\�T_g^
]U^e�Transform��DXU�`QWU�3_^db_\�gY\\�^_g�TYc`\Qi�dXU�\_SQ\�S__b�
TY^QdUc�Qc�S_^db_\�S__bTY^QdUc��I_e�^_g�]Qi�UTYd�cY^W\U�`_Y^dc��YV�^US�
UccQbi�

!#�%�$ 3\UQb�3_^db_\�3__bTY^QdUc

D_�S\UQb�dXU�S_^db_\�S__bTY^QdUc�_V�Q\\�`_Y^dc�_V�i_eb�`b_ZUSd�SX__cU
dXU�YdU]�Control Points/Clear Control Points�_V�dXU�`e\\�
T_g^�]U^e�Transform��1�gQb^Y^W�]UccQWU��Do you really want
to clear the control points?��gY\\�`bUfU^d�i_e�Vb_]�QSSYTU^�
dQ\\i�TU\UdY^W�S_^db_\�S__bTY^QdUc�

9V�i_e�QSSU`d�gYdX�OK��dXU�`QWU�3_^db_\�gY\\�TYc`\Qi�>�1�V_b�Q\\�S_^db_\
S__bTY^QdUc�Q^T�cdQ^TQbT�TUfYQdY_^c��cY^SU�S_^db_\�S__bTY^QdUc�QbU�^_d
Q^i]_bU�QfQY\QR\U�
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!#�%(!

!$� D__\R_h
DXU�d__\R_h�SXQ`dUb�TUcSbYRUc�c`USYVYS�QTTYdY_^Q\�Ve^SdY_^c�_V�7U_�
7U^Yec�

>_dU*�=Q^i�d__\c�]Qi�RU�UhdbU]U\i�ecUVe\�V_b�i_eb�Q``\YSQdY_^c��7U_7U^Yec�Yc�S_^�
cdbeSdUT�Y^�Q�gQi�Q\\_gY^W�i_e�d_�Secd_]YjU�Yd�gYdX�i_eb�SX_YSU�_V�`bU�`b_WbQ]]UT
VUQdebUc�fYQ�dXU�D__\c�3_^VYWebQdY_^�TYQ\_W��I_e�]Qi��dU]`_bQbY\i��bU]_fU�_b�QTT
]U^e�YdU]c��3ecd_]YjY^W�Yc�QSSUccYR\U�fYQ�dXU�YdU]�Tools Menu… �_V�dXU�`e\\�
T_g^�]U^e�Options �Q^T�Q\\_gc�i_e�d_�UTYd�dXU�`QdXc�d_�dXU�d__\c�_V�i_eb�SX_YSU�
�8_g�d_�Secd_]YjU�7U_7U^Yec�V_b�d__\c�Yc�Uh`\QY^UT�Y^�TUdQY\�Y^�1``U^TYh�1�%��
DXU^��i_e�SQ^�SQ\\�dXU�UhdU^cY_^�fYQ�dXU�`e\\�T_g^�]U^e�Tools �

3_^dU^dc

!$�! 7U^UbQdY_^�_V�@bUSYcU�5`XU]UbYc ������������������������������������������!#�&" 
!$�!�!4YcdbYRedY_^�_V�@bUSYcU�5`XU]UbYc ����������������������������������������������� !#�&" 
!$�!�"3X__cU�C_ebSU�6Y\Uc���������������������������������������������������������������������� !#�&"!
!$�!�#3\_S[�3_bbUSdY_^c������������������������������������������������������������������������� !#�&""
!$�!�$4UVY^U�?ed`ed�4YbUSd_bi �������������������������������������������������������������� !#�&"#
!$�!�%3bUQdU�56!(�6Y\U ��������������������������������������������������������������������������� !#�&"#
!$�!�&9^cUbd�56!(�6Y\Uc�Y^d_�@b_ZUSd ������������������������������������������������������� !#�&"$

!$�" =UbWY^W�_V�@bUSYcU�5`XU]UbYc�����������������������������������������������!#�&"%

!$�# 2QcU\Y^U�CSQ^^Y^W ������������������������������������������������������������������!#�&"(
!$�#�!4QdQ�9^c`USdY_^����������������������������������������������������������������������������� !#�&#!
!$�#�"?RcUbfQdY_^�6U^SY^W �������������������������������������������������������������������� !#�&##
!$�#�#?RcUbfQdY_^�6Y\U�CSQ^^Y^W ����������������������������������������������������������� !#�&#&

!$�$ CY^W\U�@_Y^d�@_cYdY_^Y^W���������������������������������������������������������!#�&#'
!$�$�!C@@�gYdX�Q�CY^W\U�?RcUbfQdY_^�6Y\U����������������������������������������������� !#�&#'
!$�$�"1ed_]QdYS�C@@�V_b�dXU�@b_ZUSd������������������������������������������������������ !#�&$!

!$�% 4QdQ�DbQ^cVUb�D__\c����������������������������������������������������������������!#�&$$

!$�& 7@C�Q^T�7<?>1CC�4QdQ�FYceQ\YjQdY_^�°�7@C�5TYd ��������������!#�&$'
!$�&�!CdQbd�7@C�5TYd�Vb_]�Q�2QcU\Y^U����������������������������������������������������� !#�&$(
!$�&�"CdQbd�7@C�5TYd�Vb_]�Q�@_Y^d���������������������������������������������������������� !#�&$)
!$�&�#CdQbd�7@C�5TYd�Vb_]�Q^�?RcUbfQdY_^�6Y\U ������������������������������������� !#�&% 
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!#�%("

!$�&�$CdQbd�7@C�5TYd�Vb_]�Q�CUccY_^������������������������������������������������������� !#�&%!

!$�' DXU�?RcUbfQdY_^�6Y\U�5TYd_b�������������������������������������������������� !#�&%"
!$�'�!CdQbd�dXU�?RcUbfQdY_^�6Y\U�5TYd_b ������������������������������������������������� !#�&%$
!$�'�"6Y\U�?`UbQdY_^c ����������������������������������������������������������������������������� !#�&%%
!$�'�#DXU�5TYd_b ������������������������������������������������������������������������������������ !#�&%&
!$�'�$5TYdY^W�3U\\c���������������������������������������������������������������������������������� !#�&%)
!$�'�%DXU�8UQTUb�9^V_b]QdY_^�C`bUQTcXUUd����������������������������������������� !#�&& 
!$�'�&DXU�C`bUQTcXUUd�?RcUbfQdY_^c����������������������������������������������������� !#�&&!
!$�'�'DXU�C`bUQTcXUUd�>QfYWQdY_^c������������������������������������������������������� !#�&&#
!$�'�(DXU�C`bUQTcXUUdc�_V�dXU�5fU^dc�3_^dQY^Ub���������������������������������� !#�&&$
!$�'�)DXU�C`bUQTcXUUd�5bb_bc���������������������������������������������������������������� !#�&&%
!$�'�! 4U\UdY^W�B_gc���������������������������������������������������������������������������� !#�&&&
4U\UdY^W�BUS_bTc ����������������������������������������������������������������������������������� !#�&&'
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Ext. PCMCIA Card Reader
Geotracer 2100/2/4
GeoCom Data�

DXU GTR/GDM Download�YdU]�SQ\\c�dXU�GY^T_gc�GY^6h�d__\�
DXYc�Q\\_gc�dXU�fUbi�VQcd�dbQ^cVUb�_V�TQdQ�RUdgUU^�7U_dbQSUb��bU�
SUYfUbc�_b�3_^db_\�E^Ydc��7DB��_b�7U_TY]UdUb���74=��d_dQ\�cdQ�
dY_^c�Q^T�S_]`edUbc�fYQ�cUbYQ\�BC"#"�SQR\U�

D_�bUQT�7U_dbQSUb��7@C�TQdQ�Vb_]�Q^�UhdUb^Q\�@3=391�SQbT
bUQTUb�Q^T�d_�cd_bU�Yd�Y^�4?C�S_]`QdYR\U�V_b]Qd�SX__cU�_`dY_^
Ext. PCMCIA Card Reader��6_b�]_bU�Y^V_b]QdY_^�bUVUb�d_�dXU
EdY\Ydi�@b_WbQ]c�SXQ`dUb�_V�dXU�7U_dbQSUb��CicdU]�"   �EcUb
=Q^eQ\�

?`dY_^�Geotracer 2100/2/4�Q\\_gc�dXU�TYbUSd�dbQ^cVUb�_V�TQdQ
Vb_]�dXU�7U_dbQSUb��"!  ��"! "�_b�"! $�<!�bUSUYfUbc�d_�Q�@3��DXU
bUSUYfUb�]ecd�RU�QddQSXUT�d_�Q�cUbYQ\�`_bd�_V�dXU�@3��6_b�]_bU�Y^�
V_b]QdY_^�bUVUb�d_�dXU�EdY\Ydi�@b_WbQ]c�SXQ`dUb�_V�dXU�7U_dbQSUb�

CicdU]�"   �EcUb�=Q^eQ\�

DXU GeoCom Data�YdU]�SQ\\c�dXU�GY^T_gc�7U_dbQSUb��3_]]e^Y�
SQdY_^�edY\Ydi��DXYc�Q\\_gc�dXU�dbQ^cVUb�_V�TQdQ�RUdgUU^�7U_dbQSUbc�

_b�3_^db_\�E^Ydc�Q^T�S_]`edUbc�fYQ�cUbYQ\�BC"#"�SQR\U��I_e�gY\\
VY^T�Q�Ve\\�TUcSbY`dY_^�_V�dXYc�d__\�Y^�dXU�7U_dbQSUb��3_]]e^YSQ�
dY_^�EcUbµc�7eYTU��DXU�7U_dbQSUb��3_]]e^YSQdY_^�EcUbµc�7eYTU
Yc�Q�cU`QbQdU�`Qbd�_V�dXU�7U_7U^Yec�]Q^eQ\�

#� DXU�`b_WbQ]]�34E�4e]`�Q\\_gc�dXU�TQdQ�dbQ^cVUb�RUdgUU^�<UYSQ
7@C�7<?>1CC�BUSUYfUbc�Q^T�Q�S_]`edUb�XQbT�TYc[��?`U^�dXU
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`b_WbQ]�fYQ�dXU�]U^e�_`dY_^�Tools/Data Transfer
(Leica)/CDU Dump��DXU�4YQ\_W�3_^db_\\Ub�TQdQ�T_g^\_QT�`_`c
e`�

6YWebU�!$�"&*�DbQ^cVUb�<UYSQ�4QdQ
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!$�& 7@C�Q^T�7<?>1CC �4QdQ�FYceQ\YjQdY_^�°�7@C�
5TYd

7@C�5TYd�V_b�GY^T_gc)%�>D�Yc�Q^�QTfQ^SUT�d__\�V_b�WbQ`XYS�fYceQ\YjQ�
dY_^�_V�7@C�Q^T�7<?>1CC�TQdQ�Q^T�47@C�_RcUbfQdY_^c��7bQ`XYS
gY^T_gc�TYc`\Qi�dXU�_RcUbfQR\Uc�S_TU��SQbbYUb�Q^T�4_``\Ub�Qc�gU\\�Qc
S_]RY^QdY_^c�_V�dXYc�TQdQ��gYTU�\Q^Y^W��Y_^_c`XUbYS�S_bbUSdY_^��cY^W\U�
T_eR\U��dbY`\U�TU\dQ�TYVVUbU^SY^W��

6YWebU�!$�"'*�4QdQ�FYceQ\YjQdY_^�Q^T�5TYdY^W�D__\�7@C�5TYd

7@C�5TYd�Yc�RQcUT�_^�dXU�cdQ^TQbT�_RcUbfQdY_^�VY\Uc�*.OBS��DXUi�QbU
TYc`\QiUT�Y^�Q^i�S_]RY^QdY_^�_V�bUSUYfUb�VbUaeU^Si�Q^T�cQdU\\YdU��7@C�
5TYd�Q\\_gc�i_e�d_�g_b[�gYdX�dg_�_RcUbfQdY_^�VY\Uc�cY]e\dQ^U_ec\i��d_
cX_g�cY^W\U��T_eR\U�Q^T�dbY`\U�TYVVUbU^SUc���7@C�5TYd�Q\\_gc�cgYdSXY^W
RUdgUU^�]e\dY�cQdU\\YdU�fYUg�Q^T�cY^W\U�cQdU\\YdU�fYUg��I_e�SQ^�aeYS[\i
SXQ^WU�bUSUYfUb��VbUaeU^SYUc��cQdU\\YdU��dXU�bUVUbU^SU�cQdU\\YdU�Q^T�TQdQ
`b_SUccY^W�Qd�_^U�Redd_^�S\YS[�
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DXU�7@C�5TYd�EcUbµc�=Q^eQ\�_VVUbc�Q�S_]`\UdU�TUcSbY`dY_^�_V�7@C�5TYdµc
SQ`QRY\YdYUc�

DXYc�cUSdY_^�TUcSbYRUc�X_g�d_�QSSUcc�7@C�5TYd�Vb_]�Q^i�_RZUSd�_V�dXU
SebbU^d�7U_7U^Yec�`b_ZUSd�

I_e�]Qi�cdQbd�7@C�5TYd�Vb_]
• 1�2QcU\Y^U
• 1�`_Y^d
• 1^�?RcUbfQdY_^�6Y\U
• 1�CUccY_^

!$�&�! CdQbd�7@C�5TYd�Vb_]�Q �2QcU\Y^U

D_�QSSUcc�7@C�5TYd�Vb_]�Q�RQcU\Y^U*

!� 1SdYfQdU�dXU�RQcU\Y^U�UYdXUb�Y^�dXU�`b_ZUSd�`\_d�_b�Y^�dXU�^QfYWQd_b�
"� ?`U^�Ydc�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�
#� 3X__cU�dXU�]U^e�_`dY_^�Edit Data/GPS-Edit (graphical)�

9V�dXU�RQcU\Y^U�gQc�_RcUbfUT�Y^�cUfUbQ\�cUccY_^c��Q�cUccY_^�cU\USd_b�gY^�
T_g�`_`c�e`*



!$��D__\R_h� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�&!$

6YWebU�!$�"(*�CUccY_^�CU\USd_b

$� �1SdYfQdU�Q�cUccY_^�Q^T�S\YS[�OK�

DXU�]QY^�7@C�5TYd�gY^T_g�cX_gc�e`�Q^T�TYc`\Qic�dXU�BQg�4QdQ*�3_TU
��3QbbYUb�V_b�dXU�SebbU^d\i�cU\USdUT�b_fUb�_RcUbfQdY_^�VY\U��D_�WUd�dXU
TQdQ�V_b�dXU�bUVUbU^SU�_RcUbfQdY_^�VY\U��Zecd�SX__cU�dXU�]U^e
YdU]�File/Swap Ref. and Rover�_b�S\YS[�dXU�S_bbUc`_^T�
Y^W�d__\RQb�Redd_^�

!$�&�" CdQbd�7@C�5TYd�Vb_]�Q �@_Y^d

D_�QSSUcc�7@C�5TYd�Vb_]�Q�`_Y^d*

!� 1SdYfQdU�dXU�`_Y^d�UYdXUb�Y^�dXU�`b_ZUSd�`\_d�_b�Y^�dXU�^QfYWQd_b�
"� ?`U^�Ydc�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�
#� 3X__cU�dXU�]U^e�_`dY_^�Edit Data/GPS-Edit (graphical)�
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9V�Q�`_Y^d�gQc�_RcUbfUT�]_bU�_VdU^�dXQ^�_^SU��dXU�_RcUbfQdY_^�VY\U�cU�
\USd_b�TYQ\_W�`_`c�e`*

6YWebU�!$�")*�?RcUbfQdY_^�6Y\U�CU\USd_b

$� �1SdYfQdU�Q^�_RcUbfQdY_^�VY\U�Q^T�S\YS[�OK�

DXU�]QY^�7@C�5TYd�gY^T_g�cX_gc�e`�Q^T�TYc`\Qic�dXU�cSbUU^�BQg
4QdQ*�3_TU���3QbbYUb�V_b�dXU�SebbU^d\i�cU\USdUT�_RcUbfQdY_^�VY\U�

!$�&�# CdQbd�7@C�5TYd�Vb_]�Q^�?RcUbfQdY_^�6Y\U

D_�QSSUcc�7@C�5TYd�Vb_]�Q^�_RcUbfQdY_^�VY\U*

!� 1SdYfQdU�dXU�_RcUbfQdY_^�VY\U�Y^�dXU�^QfYWQd_b��U�W���Vb_]�dXU�?R�
cUbfQdY_^�6Y\Uc�S_^dQY^Ub��Vb_]�Q�RQcU\Y^U�S_^dQY^Ub��UdS���

"� ?`U^�Ydc�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�
#� 3X__cU�dXU�]U^e�_`dY_^�Edit Data/GPS-Edit (graphical)�
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DXU�]QY^�7@C�5TYd�gY^T_g�cX_gc�e`�Q^T�TYc`\Qic�dXU�cSbUU^�BQg
4QdQ*�3_TU���3QbbYUb�V_b�dXU�SebbU^d\i�cU\USdUT�_RcUbfQdY_^�VY\U�

!$�&�$ CdQbd�7@C�5TYd�Vb_]�Q �CUccY_^

D_�QSSUcc�7@C�5TYd�Vb_]�Q�cUccY_^*

!� 1SdYfQdU�dXU�cUccY_^�Y^�dXU�RQcU\Y^U�S_^dQY^Ub�
"� ?`U^�Ydc�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�
#� 3X__cU�dXU�]U^e�_`dY_^�Edit Data/GPS-Edit (graphical)�

DXU�]QY^�7@C�5TYd�gY^T_g�cX_gc�e`�Q^T�TYc`\Qic�dXU�cSbUU^�BQg
4QdQ*�3_TU���3QbbYUb�V_b�dXU�SebbU^d�b_fUb�_RcUbfQdY_^�VY\U��D_�WUd�dXU
TQdQ�V_b�dXU�bUVUbU^SU�_RcUbfQdY_^�VY\U��Zecd�SX__cU�dXU�]U^e
YdU]�File/Swap Ref. and Rover�_b�S\YS[�dXU�S_bbUc`_^T�
Y^W�d__\RQb�Redd_^�



7U_7U^Yec� !$��D__\R_h
EcUbµc�=Q^eQ\

!#�&!'

!$�' DXU�?RcUbfQdY_^�6Y \U�5TYd_b

GYdX�dXU�?RcUbfQdY_^�6Y\U�5TYd_b��Q�fUbi�`_gUbVe\�d__\�S_]Uc�Q\_^W
gYdX�7U_7U^Yec��DXU�?RcUbfQdY_^�6Y\U�5TYd_b�UTYdc�dXU�S_^dU^dc�_V�Q^
_RcUbfQdY_^�VY\U�Q^T�Q\\_gc�i_e*
• d_�SXUS[�dXU�_RcUbfQdY_^�VY\U�S_^dU^dc�bUS_bT�Ri�bUS_bT�
• d_�TU\UdU�RQT�TQdQ�
• d_�c`\Yd�Q^T�]UbWU�]e\dY`\U�_RcUbfQdY_^�VY\Uc�
• d_�UTYd�gb_^W�_b�V_bW_ddU^�VYU\T�Y^`ed��ceSX�Qc�cYdU�94µc��XUYWXdc�

UdS�
• d_�cQfU�dXU�VY\U�e^TUb�dXU�SebbU^d�_b�Q�^Ug�^Q]U�

DXYc�Yc�UhdbU]U\i�ecUVe\��YV�Q^�_RcUbfQdY_^�VY\U�S_^dQY^c�Ubb_^U_ec�TQdQ
_b�]Qb[Ubc��DXU�?RcUbfQdY_^�6Y\U�5TYd_b�]Qi�XU\`�i_e�d_�bUcSeU�Q�VY\U�
gXYSX�_dXUbgYcU�]YWXd�RU�e^ecQR\U�

DXU�?RcUbfQdY_^�6Y\U�5TYd_b�Q\\_gc�i_e�d_�]Q^Y`e\QdU�dXU
c_ebSU�_V�i_eb�TQdQ��@\UQcU��RU�QgQbU�_V�dXYc�VQSd�Q^T�]Q[U
cebU�dXQd�i_e�gY\\�^_d�TUcdb_i�e^bUS_fUbQR\U�TQdQ��D_�RU�_^

dXU�cQVU�cYTU��gU�ceWWUcd�i_e�d_�]Q[U�Q�S_`i�_V�dXU
_RcUbfQdY_^�VY\U�RUV_bU�cQfY^W�Yd�gYdX�dXU�?RcUbfQdY_^�6Y\U

5TYd_b�

@\UQcU�^_dU*
DXU�UTYd_b�Yc�SQ`QR\U�d_�g_b[�gYdX�VY\Uc�_V�Q^i�\U^WdX��9d�ecUc�fYbdeQ\
]U]_bi�dUSX^YaeUc���6b_]�dY]U�d_�dY]U�i_e�gY\\��dXUbUV_bU�^_dU�dXU
bU\_QTY^W�`b_SUcc�_V�dXU�UTYd_b��

%
%
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!$�'�! CdQbd�dXU�?RcUbfQdY_^ �6Y\U�5TYd_b

D_�cdQbd�dXU�?RcUbfQdY_^�6Y\U�5TYd_b�SX__cU�dXU�]U^e�YdU]�OBS-File
Editor�_V�dXU�`e\\�T_g^�]U^e�Tools��DXU�]QY^�gY^T_g�_V�dXU�?R�
cUbfQdY_^�6Y\U�5TYd_b�cX_gc�e`��CdQbdY^W�gYdX�FUbcY_^�!�&�i_e�SQ^�Q\c_
cdQbd�dXU�?RcUbfQdY_^�VY\U�5TYd_b�TYbUSd\i�Vb_]�dXU�S_^dUhd�]U^e�_V�Q
`b_ZUSd�_RZUSd��ceSX�Qc�Q�`_Y^d��Q�RQcU\Y^U�_b�Q^�_RcUbfQdY_^�VY\U�fYQ
Edit Data/OBS-Edit (numerical)�

6YWebU�!$�# *�?RcUbfQdY_^�6Y\U�5TYd_b���=QY^�GY^T_g�5]`di

DXU�]QY^�gY^T_g�S_^cYcdc�_V�Q�XUQTUb��Q�]U^e�RQb��Q�d__\RQb��YV�cU�
\USdUT���Q�]QY^�QbUQ�Q\\_gY^W�_^U�_b�cUfUbQ\�SXY\T�gY^T_gc�Q^T�Q�cdQdec
RQb��YV�cU\USdUT��

I_e�]Qi�cU\USd�TUcU\USd�dXU�TYc`\Qi�_V�dXU�d__\RQb�Q^T�dXU�cdQdec�RQb�
D_�T_�c_��SX__cU�dXU�`e\\�T_g^�]U^e�View�Q^T�SXUS[�_b�S\UQb�dXU
YdU]c�Toolbar�Q^T�Statusbar�
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!$�'�" 6Y\U�?`UbQdY_^c

DXU�`e\\�T_g^�]U^e�File�_VVUbc�cdQ^TQbT�Q^T�c`USYQ\�VY\U�_`dY_^c�
I_e�]Qi�Q\c_�QSSUcc��dXUcU�YdU]c�fYQ�dXU�d__\RQb��=_cd�_V�dXU]�QbU�Q\c_
QfQY\QR\U�Vb_]�dXU�S_^dUhd�]U^e��S\YS[�dXU�bYWXd�]_ecU�Redd_^��_V�dXU
^QfYWQd_b�

6YWebU�!$�#!*�?RcUbfQdY_^�6Y\U�5TYd_b�D__\RQb

>Ug _`U^c�Q�^Ug�SXY\T�gY^T_g��5TYd_b���1�SXY\T
gY^T_g�S_^cYcdc�_V�Q�^QfYWQd_b�`Qbd��\UVd�XQ^T�cYTU��Q^T
Q�c`bUQTcXUUd�`Qbd��bYWXd�XQ^T�cYTU���1^�e^\Y]YdUT
^e]RUb�_V�5TYd_bc�]Qi�RU�_`U^UT�

?`U^ª Y^cUbdc�Q^�_RcUbfQdY_^�VY\U�Y^d_�dXU�SebbU^d
UTYd_b��1^�e^\Y]YdUT�^e]RUb�_V�VY\Uc�]Qi�RU
Y^cUbdUT�Y^d_�_^U�5TYd_b��DXU�c`bUQTcXUUd�TYc`\Qic�dXU
S_^dU^dc�_V�dXU�_RcUbfQdY_^�VY\U�Y^cUbdUT�\Qcd�_b�QSdYfQdUT
Y^�dXU�^QfYWQd_b�

3\_cU S\_cUc�dXU�SebbU^d�_RcUbfQdY_^�VY\U�gYdX_ed
cd_bY^W�SXQ^WUc�

3\_cU�1\\ S\_cUc�Q\\�_RcUbfQdY_^�VY\Uc�_V�dXU�SebbU^d�SXY\T
gY^T_g�gYdX_ed�cd_bY^W�SXQ^WUc�

CQfU cQfUc�dXU�SebbU^d�_RcUbfQdY_^�VY\U�e^TUb�dXU
SebbU^d�^Q]U��DXYc�_`dY_^�TUcdb_ic�i_eb�_bYWY^Q\�VY\U�
DXUbUV_bU��RU�cebU�d_�]Q[U�Q�S_`i�_V�dXU�c_ebSU�`bY_b�d_
cQfY^W�gYdX�Save�
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CQfU�1cª� cQfUc�dXU�SebbU^d�_RcUbfQdY_^�VY\U�e^TUb�Q�^Ug
^Q]U��DXYc�_`dY_^�Q\\_gc�i_e�d_�[UU`�dXU
_bYWY^Q\�VY\U�Q^T�cY]e\dQ^U_ec\i�d_�cd_bU�dXU�SXQ^WUc�Y^
dXU�UTYdUT�VY\U�

C`\Yd�=UbWU�4USY]QdU _`U^c�dXU�C`\Yd�=UbWU�4USY]QdU
TYQ\_W�d_�c`\Yd�Q^�_RcUbfQdY_^�VY\U��_b�d_�]UbWU
cUfUbQ\�_RcUbfQdY_^�VY\Uc��_b�d_�TUSY]QdU�Q^�_RcUbfQdY_^
VY\U�

CSQ^�SebbU^d�VY\U _`U^c�dXU�CQdU\\YdU�TYQ\_W��Q�WbQ`XYSQ\�_fUbfYUg
_fUb�dXU�QfQY\QRY\Ydi�Q^T�XUQ\dX�_V�cQdU\\YdU�TQdQ�

3\_cU�5TYd_b S\_cUc�dXU�SebbU^d�SXY\T�gY^T_g�

5hYd S\_cUc�dXU�Q``\YSQdY_^�

!$�'�# DXU�5TYd_b

1^�5TYd_b�S_^cYcdc�_V�Q�VY\U�^QfYWQd_b�`Qbd�Qd�Ydc�\UVd�XQ^T�cYTU�Q^T�Q
c`bUQTcXUUd�Qd�Ydc�bYWXd�XQ^T�cYTU�
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6YWebU�!$�#"*�5TYd_b

DXU�^QfYWQd_b�\Ycdc�dXU�_RcUbfQdY_^�VY\Uc�SebbU^d\i�Y^cUbdUT�Y^d_�dXU�5TY�
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R_bTUb�c��d_�dXU�\UVd�_b�dXU�bYWXd��QVdUb�dXU�Sebc_b�cXQ`U�XQc�SXQ^WUT
d_�Q�T_eR\U�\Y^U��T_eR\U�Qbb_g�cXQ`U�

!$�'�$ 5TYdY^W�3U\\c

1�SU\\�Yc�QSdYfQdUT��YV�Yd�Yc�cebb_e^TUT�Ri�Q�T_eR\U�\Y^UT�caeQbU��D_�QSdY�
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9V�Q�SU\\�Yc�QSdYfQdUT��T_eR\U�S\YS[��\UVd�]_ecU�Redd_^��Yd�d_�UTYd�Ydc�S_^�
dU^dc�fYQ�i_eb�[UiR_QbT��DXU�Sebc_b��l��Y^TYSQdUc�gXUbU�d_�Y^cUbd�Q
SXQbQSdUb��DXU�cicdU]�[^_gc�dXU�TQdQ�cdbeSdebU�Q^T�Qed_]QdYSQ\\i�cUdc
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>Ug@_Y^dO?\T Di`U�%



7U_7U^Yec� !$��D__\R_h
EcUbµc�=Q^eQ\

!#�&")

>Ug@_Y^d Di`U�&

DXU�c`bUQTcXUUdc�_V�dXU�5fU^d�S_^dQY^Ub�TYc`\Qi�UfUbi�cY^W\U�UfU^d�bU�
S_bT�_^U�QVdUb�dXU�_dXUb�Y^�Q�b_g��5QSX�b_g�cdQbdc�gYdX�dXU�2_Ti94�5B�
DXU�^e]RUb�_V�b_gc�]Qi�RU�fUbi�\QbWU��TU`U^TY^W�_^�dXU�VbUaeU^Si�_V
UfU^d�bUS_bTY^W�

I_e�]Qi�UTYd�dXU�S_^dU^dc�_V�UQSX�SU\\��V_b�UTYdY^W�SU\\c��bUVUb�d_�cUS�
dY_^�!$�'�$��

DQ[U�SQbU�^_d�d_�SXQ^WU�fYdQ\�Y^V_b]QdY_^��ceSX�Qc�dXU�<U^WdX
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dXU�`_cYdY_^�Y^�dXU�VY\U�Y^�RidUc�gXUbU�Q^�Ubb_b�_SSebbUT�

!$�'�!  4U\UdY^W�B_gc

DXU�?RcUbfQdY_^�6Y\U�5TYd_b�Q\\_gc�i_e�d_�Sed�RQT�_RcUbfQdY_^c�Vb_]
i_eb�VY\U��2QT�_RcUbfQdY_^c�]Qi
• S_^SUb^�gX_\U�bUS_bTc
• S_^SUb^�cY^W\U�cQdU\\YdU�_RcUbfQdY_^c
• TUbYfU�Vb_]�e^XUQ\dXi�cQdU\\YdUc�

DXUcU�YdU]c�QbU�bU\QdUT�d_�dXU�b_gc�Y^�dXU�c`bUQTcXUUd��DXUbUV_bU��i_e
]Qi�`UbV_b]�dXU�QSdY_^c�fYQ�dXU�b_gcµ�S_^dUhd�]U^e�
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DXU�c`bUQTcXUUdc�?RcUbfQdY_^c��>QfYWQdY_^�Q^T�5fU^dc�Q\\�Q\\_g�i_e�d_
TU\UdU�e^TU\UdU�bUS_bTc��DXU�c`bUQTcXUUd�?RcUbfQdY_^c�QTTYdY_^Q\\i
_VVUbc�_`dY_^c�d_�TU\UdU�e^TU\UdU�cY^W\U�_RcUbfQdY_^c�

!$�'�! �! 4U\UdY^W�BUS_bTc
D_�TU\UdU�_^U�bUS_bT��_RcUbfQdY_^��^QfYWQdY_^��UfU^d�
• 3\YS[��bYWXd�]_ecU�Redd_^��_^�dXU�c`bUQTcXUUd�Q^igXUbU�Y^�dXU

bUc`USdYfU�bUS_bT�d_�_`U^�dXU�S_^dUhd�]U^e
• 3X__cU�dXU�]U^e�YdU]�Delete Record

DXU�bUS_bT�Y^S\eTY^W�Q\\�Ydc�_RcUbfQdY_^�b_gc��Q\\�cQdU\\YdUc��gY\\�RU
]Qb[UT�Qc�TYcQR\UT��WbQiUT���DXYc�Q\\_gc�i_e�d_�S_^db_\�dXU�TU\UdY_^�_V
UQSX�cY^W\U�bUS_bT�Qc�\_^W�Qc�i_e�TYT�^_d�cQfU�dXU�VY\U��DXU�?RcUbfQ�
dY_^�6Y\U�5TYd_b�gY\\�TU\UdU�Q\\�WbQiUT�bUS_bTc�Vb_]�dXU�_RcUbfQdY_^�VY\U
Qc�c__^�Qc�i_e�cQfU�dXU�VY\U�

D_�TU\UdU�cUfUbQ\�bUS_bTc
• 4bQW�dXU�Sebc_b��\UVd�]_ecU�Redd_^��_fUb�dXU�bUS_bTc��b_g�XUQT�

Ubc��d_�RU�TU\UdUT��1d�\UQcd�_^U�b_g�_V�Q�bUS_bT�XQc�d_�RU�QSdYfQdUT�
• ?`U^�dXU�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^��
• 3X__cU�dXU�]U^e�YdU]�Delete Record.

1\\�QSdYfQdUT�bUS_bTc�gY\\�RU�]Qb[UT�Qc�TU\UdUT��WbQiUT���DXU�?RcUbfQ�
dY_^�6Y\U�5TYd_b�gY\\�TU\UdU�Q\\�WbQiUT�bUS_bTc�Vb_]�dXU�_RcUbfQdY_^�VY\U
Qc�c__^�Qc�i_e�cQfU�dXU�VY\U�

D_�e^T_�dXU�TU\UdY_^�_V�bUS_bTc
• I_e�]ecd�^_d�XQfU�cQfUT�dXU�VY\U�iUd�
• 4bQW�dXU�Sebc_b��\UVd�]_ecU�Redd_^��_fUb�dXU�bUS_bT�c��d_�RU�TU�

\UdUT��gYdX�_RcUbfQdY_^�bUS_bTc��Qd�\UQcd�_^U�b_g�_V�Q�bUS_bT�XQc�d_
RU�QSdYfQdUT��
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• ?`U^�dXU�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^�
• 3X__cU�dXU�]U^e�YdU]�E^Delete Record.

DXU�bUS_bTc�gY\\�RU�]Qb[UT�QWQY^�Q^T�dXU�TU\UdY_^�gY\\�RU�bU]_fUT�

!$�'�! �" 4U\UdY^W�CY^W\U�?RcUbfQdY_^c��?><I�C`bUQTcXUUd
?RcUbfQdY_^c�

D_�TU\UdU�Q�cQdU\\YdU�]UQcebU]U^d�R\_S[�Y^�Q�cY^W\U�bUS_bT
• 3\YS[��bYWXd�]_ecU�Redd_^��_^d_�dXU�bUc`USdYfU�Q^igXUbU�Y^�dXU

bUc`USdYfU�b_g�d_�_`U^�dXU�S_^dUhd�]U^e
• 3X__cU�dXU�]U^e�YdU]�Delete Sat

DXU�b_g��_RcUbfQdY_^�d_�_^U�cQdU\\YdU��gY\\�RU�]Qb[UT�Qc�TYcQR\UT
�WbQiUT���DXYc�Q\\_gc�i_e�d_�S_^db_\�dXU�TU\UdY_^�_V�UQSX�cY^W\U�]UQc�
ebU]U^d�R\_S[�Qc�\_^W�Qc�i_e�TYT�^_d�cQfU�dXU�VY\U��DXU�?RcUbfQdY_^
6Y\U�5TYd_b�gY\\�TU\UdU�Q\\�WbQiUT�b_gc�Vb_]�dXU�_RcUbfQdY_^�VY\U�Qc�c__^
Qc�i_e�cQfU�dXU�VY\U�

D_�e^T_�dXU�TU\UdY_^�_V�cQdU\\YdU�_RcUbfQdY_^c
• I_e�]ecd�^_d�XQfU�cQfUT�dXU�VY\U�iUd�
• 4bQW�dXU�Sebc_b��\UVd�]_ecU�Redd_^��_fUb�dXU�b_g�c��d_�RU�e^TU�

\UdUT�
• ?`U^�dXU�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^�
• 3X__cU�dXU�]U^e�YdU]�E^Delete Sat.

DXU�bUS_bTc�gY\\�RU�]Qb[UT�QWQY^�Q^T�dXU�TU\UdY_^�gY\\�RU�bU]_fUT�

!$�'�! �# 6Y\dUb�?RcUbfQdY_^c��?><I�C`bUQTcXUUd�?RcUbfQ�
dY_^c�

D_�XYTU�Q�cQdU\\YdU�]UQcebU]U^dc�Y^�Q\\�_RcUbfQdY_^�bUS_bTc��YV��U�W��
dXU�cQdU\\YdU�Yc�_V�^_�Y^dUbUcd�V_b�dXU�SebbU^d�SXUS[���dXU�?RcUbfQdY_^
6Y\U�5TYd_b�VY\dUbc�dXU�VY\U�V_b�dXYc�cQdU\\YdU��YV�i_e
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• 3\YS[��\UVd�]_ecU�Redd_^��_^d_�dXU�b_g�_V�dXU�bUc`USdYfU�cQdU\\YdU�Y^
Q^i�_RcUbfQdY_^�bUS_bT�

• ?`U^�dXU�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^��
• 3X__cU�dXU�]U^e�YdU]�Filter Sats.

DXU�]UQcebU]U^dc�d_�bUc`USdYfU�cQdU\\YdU�gY\\�RU�XYTTU^�Y^�Q\\�_RcUbfQ�
dY_^�bUS_bTc��I_e�SQ^�^_d�cUU�dXU�cQdU\\YdU�^e]RUb�Q^i]_bU��DXU
>e]CQdc�S_\e]^�gY\\�^UfUbdXU\Ucc�TYc`\Qi�dXU�^e]RUb�_V�Q\\�cQdU\\YdUc
_RcUbfUT�TebY^W�`_cYdY_^Y^W��I_e�gY\\�Q\c_�^_dYSU��dXQd�dXU�b_g�^e]�
RUbc�_V�dXU�TU\UdUT�cQdU\\YdU�bUS_bTc�Yc�]YccY^W��DXU�?RcUbfQdY_^�6Y\U
5TYd_b�gY\\�^_d�TU\UdU�dXU�XYTTU^�b_gc�Vb_]�dXU�_RcUbfQdY_^�VY\U�YV�i_e
cQfU�dXU�VY\U�

8YTY^W�b_gc�T_Uc�^_d�QVVUSd�dXU�_RcUbfQdY_^�VY\U�gXU^�i_e�cQfU�Yd��>_dU
Q\c_�dXU�TYVVUbU^SU�d_�XYTTU^�RQcU\Y^Uc�Y^�dXU
]QY^�]_Te\U�_V�7U_7U^Yec*�_^\i�XYTTU^�RQcU�
\Y^Uc�gY\\�^_d�RU�`b_SUccUT�_b�QTZecdUT�

D_�e^T_�dXU�VY\dUbY^W�V_b�cQdU\\YdUc

• 3\YS[�dXU�Sebc_b��\UVd�]_ecU�Redd_^��Q^igXUbU�Y^�dXU�c`bUQTcXUUd
• ?`U^�dXU�S_^dUhd�]U^e��S\YS[�bYWXd�]_ecU�Redd_^�
• 3X__cU�dXU�]U^e�YdU]�Display all Sats.

DXU�?RcUbfQdY_^�6Y\U�5TYd_b�gY\\�bU�TYc`\Qi�dXU�bU]_fUT�cQdU\\YdU�Y^�Q\\
_RcUbfQdY_^�bUS_bTc��9V�RUV_bUXQ^T�Q�cQdU\\YdU�_RcUbfQdY_^�gQc�TYcQR\UT
]Q^eQ\\i��dXYc�QSdY_^�gY\\�^_d�RU�QVVUSdUT�

☞
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!$�'�!! 4Yc`\QiUT�3_\e]^c

DXU�?RcUbfQdY_^�6Y\U�5TYd_b�XQc�Q^�_`dY_^�d_�bUTeSU�dXU�^e]RUb�_V
TYc`\QiUT�S_\e]^c��DXYc�_`dY_^�T_Uc�^_d�QVVUSd�dXU�_RcUbfQdY_^�VY\U�
Red�Zecd�XU\`c�i_e�d_�VQcdUb�fYUg�dXU�S_\e]^c�_V�Y^dUbUcd��gYdX_ed�dXU
^UUT�d_�cSb_\\�

D_�bUTeSU�dXU�^e]RUb�_V�S_\e]^c�Ri�XYTY^W�Q�cU\USdY_^�_V�S_\�
e]^c

• 1SdYfQdU�dXU�S_\e]^�c��i_e�gQ^d�d_�RU�XYTTU^��S\YS[�dXU�S_\e]^
XUQTUb�_b�S\YS[�Q^T�TbQW�_fUb�dXU�S_\e]^�XUQTUbc��

• ?`U^�dXU�S_\e]^�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Red�
d_^

• 3X__cU�dXU�]U^e�YdU]�Hide Column(s)�

6YWebU�!$�$ *�8YTU�3_\e]^c

1\\�QSdYfQdUT�S_\e]^c�gY\\�RU�XYTTU^�e^dY\�i_e�bU�TYc`\Qi�dXU]�

D_�bU�TYc`\Qi�S_\e]^c
• 1SdYfQdU�Q^i�S_\e]^�Ri�Q�S\YS[�_^�Ydc�XUQTUb�
• ?`U^�dXU�S_\e]^�S_^dUhd�]U^e�Ri�Q�S\YS[�_V�dXU�bYWXd�]_ecU�Red�

d_^�
• 3X__cU�dXU�]U^e�YdU]�Display all Standard Columns��_b
• 3X__cU�dXU�]U^e�YdU]�Display all Columns�
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DXU�?RcUbfQdY_^�6Y\U�5TYd_b�dXU^�bU�TYc`\Qic�Q\\�XYTTU^�S_\e]^c�

I_e�]Qi�Q\c_�cUQbSX�V_b�SXQbQSdUbc�Y^�Q^�QSdYfQdUT�S_\e]^��1SdYfQdU
_^U�_b�cUfUbQ\�S_\e]^c��TbQW�dXU�Sebc_b�_fUb�dXU�S_\e]^�XUQTUbc�
Q^T�cU\USd�dXU�S_^dUhd�]U^e�_`dY_^�Search in Columns).�1�TYQ\_W
`_`c�e`�

6YWebU�!$�$!*�CUQbSX�Y^�3_\e]^�c�

5^dUb�dXU�dUhd��dXU�SXQbQSdUbc��Q^T�QSSU`d�gYdX�OK��?2C�5TYd�SXUS[c
dXU�QSdYfQdUT�S_\e]^c�V_b�dXU�VYbcd�VYddY^W�U^dbi�

!$�'�!" C`\Yd��=UbWU�4USY]QdU

DXU�7U_7U^Yec�?RcUbfQdY_^�6Y\U�5TYd_b�Q\\_gc�i_e�c`\Yd��]UbWU�Q^T
TUSY]QdU�_RcUbfQdY_^�VY\Uc��I_e�]Qi�^_d�]UbWU�VY\U�gYdX�_fUb\Q``Y^W
dY]U�c`Q^c�

9V�i_e�gQ^d�d_�c`\Yd��]UbWU�_b�TUSY]QdU�VY\Uc�
½ DXU�SebbU^d�UTYd_b�]ecd�S_^dQY^�VY\Uc�gYdX�^_^�_fUb\Q``Y^W�_RcUb�

fQdY_^�dY]U�c`Q^c�
½ DXU�3_TU�^e]RUb��3QbbYUb�^e]RUb�Q^T�4_``\Ub�^e]RUb�_V�dXU

VY\Uc�XQfU�d_�VYd��SXUS[�dXU�XUQTUb�Y^V_b]QdY_^��
½ 1SdYfQdU�dXU�^QfYWQd_b�
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½ 3X__cU�dXU�]U^e�YdU]�Split/Merge/Decimate…�Vb_]�dXU�`e\\�
T_g^�]U^e�File �_b�Vb_]�dXU�^QfYWQd_b�S_^dUhd�]U^e�

9V�dXU�VY\Uc�_V�dXU�SebbU^d�UTYd_b�S_^dQY^�_fUb\Q``Y^W�dY]U�c`Q^c��dXU
?RcUbfQdY_^�6Y\U�5TYd_b�gY\\�^_d�Q\\_g�i_e�d_�W_�_^��9d�gY\\�WYfU�i_e�Q^
Ubb_b�]UccQWU�Y^cdUQT�

9V�dXU�VY\Uc�T_�^_d�_fUb\Q`�gYdX�dY]U��dXU�C`\Yd�=UbWU�4USY]QdU�TYQ\_W
`_`c�e`�

6YWebU�!$�$"*�C`\Yd�=UbWU�4USY]QdU�4YQ\_W

6_eb�VYU\Tc�TYc`\Qi�dXU�cdQbd�Q^T�U^T�dY]Uc�TUVY^UT�Ri�Q\\�_RcUbfQdY_^
VY\Uc��CdQbd�TQdU�Q^T�dY]U�QbU�dXU�UQb\YUcd�cdQbd�TQdU�Q^T�dY]U�TUdUSdUT
Y^�Q^i�_V�dXU�VY\Uc��U^T�TQdU�Q^T�dY]U�QbU�dXU�\Qcd�TQdU�Q^T�dY]U�TU�
dUSdUT�Y^�Q^i�_V�dXU�VY\Uc��I_e�]Qi�QSdYfQdU�UQSX�SU\\�Ri�Q�T_eR\U�S\YS[
�\UVd�]_ecU�Redd_^��Q^T�]Qi�SXQ^WU�dXU�fQ\eUc�

9V�i_e�gQ^d�d_�c`\Yd�Q�VY\U��i_e�]Qi�Q\c_�c`\Yd�Yd�QSS_bTY^W�d_�TUVY^UT
dY]U�Y^dUbfQ\c��DXU�SU\\�9^dUbfQ\�Q\\_gc�i_e�d_�UTYd�Q�dY]U�Y^dUbfQ\�Y^
X_ebc��]Y^edUc�Q^T�cUS_^Tc��DXU�SU\\�>e]��6Y\Uc�gY\\�Qed_]QdYSQ\\i
TYc`\Qi�dXU�^e]RUb�_V�VY\Uc�dXQd�gY\\�RU�WU^UbQdUT�ecY^W�dXYc�dY]U�Y^dUb�
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fQ\��9V�i_e�UTYd�_^U�_V�R_dX�SU\\c��dXU�SXUS[R_h�Split into Inter-
vals�cgYdSXUc�Ydc�cdQdU�d_�RU�SXUS[UT��9V�i_e�S\UQb�dXU�SXUS[R_h��dXU
?RcUbfQdY_^�6Y\U�5TYd_b�TYcSQbTc�dXU�S_bbUc`_^TY^W�UTYdc�

9V�i_e�gQ^d�d_�TUSY]QdU�Q�VY\U��dXU�SXUS[R_h�Decimate�]ecd�RU
SXUS[UT��DXU�fQ\eU�Delta��4UVQe\d*�! ��cdQ^Tc�V_b�dXU�bUTeSdY_^�VQS�
d_b���GYdX�Q�fQ\eU�_V��U�W���! ��_^\i�!�_V�! �S_^cUSedYfU�_RcUbfQdY_^�bUS�
_bTc�gY\\�RU�ecUT�V_b�dXU�^Ug�VY\U��dXU�_dXUbc�gY\\�RU�bU]_fUT�

6Y^Q\\i��i_e�gY\\�XQfU�d_�c`USYVi�Q�VY\U�^Q]U�V_b�dXU�dQbWUd�VY\U��5^dUb�dXU
`QdX�Q^T�^Q]U�Y^d_�dXU�cdbY^W�VYU\T�6Y\U�_b�_`U^�Q�CdQ^TQbT�GY^T_gc
6Y\U�CU\USd_b�fYQ�dXU�Redd_^�…�9dc�VY\U�]Qc[�R_h�cX_gc�dXU�U^dbi�OBS-
FILE (*.OBS)��DXU�^Ug�^Q]U�cX_e\T�V_\\_g�dXU�cdQ^TQbT�_RcUbfQ�
dY_^�VY\U�S_^fU^dY_^c�SITEDDDS.OBS��gXUbU�SITE�cdQ^Tc�V_b�dXU
`_Y^d�^e]RUb��DDD�cdQ^Tc�V_b�dXU�TQi�_V�dXU�iUQb�Q^T�dXU�VbUU�SXQbQS�
dUb�S���gXYSX�_VdU^�TUcSbYRUc�dXU�cUccY_^�^e]RUb��

9V�i_e�c`\Yd�Q^�_RcUbfQdY_^�VY\U�QSS_bTY^W�d_�Q�c`USYVYUT
dY]U�Y^dUbfQ\��dXU�?RcUbfQdY_^�6Y\U�5TYd_b�gY\\�SbUQdU�Qc
]Q^i�VY\Uc�Qc�c`USYVYUT�Y^�dXU�SU\\�>e]�6Y\U��DXU�bUc`USdYfU
VY\Uc�gY\\�RU�WU^UbQdUT�e^TUb�dXU�c`USYVYUT�VY\U�^Q]U�
gXYSX�gY\\�RU�UhdU^TUT�Ri�Q\`XQ^e]UbYSQ\�SXQbQSdUbc�Y^
Q\`XQRUdYS�_bTUb�

6_b�UhQ]`\U*
DXU�c_ebSU�VY\U�^Q]U�Yc�1000278.OBS�Q^T�S_fUbc�% �]Y^edUc�_V�_R�
cUbfQdY_^�dY]U��I_e�c`USYVYUT�Q�" �]Y^edUc�dY]U�Y^dUbfQ\��#�VY\Uc��VY\U
^Q]U�1000278.OBS��DXU�V_\\_gY^W�VY\Uc�gY\\�RU�WU^UbQdUT*
1000278A.OBS�°�" �]Y^edUc
1000278B.OBS�°�" �]Y^edUc

☞
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1000278C.OBS�°�! �]Y^edUc

1^_dXUb�UhQ]`\U*
DXU�c_ebSU�VY\Uc�QbU*
1000278A.OBS
1000278B.OBS
1000278C.OBS
I_e�c`USYVYUT�Q�VY\U�^Q]U�1000278A.OBS��DXU�]UbWUT�VY\U�gY\\�_fUb�
gbYdU�dXU�c_ebSU�VY\U�1000278A.OBS��D_�Y^c`USd�dXU�^Ug\i�SbUQdUT�VY\U
VYbcd�S\_cU�dXU�_\T�VY\U�1000278A.OBS�gYdX_ed�cQfY^W,�dXU^�bU�_`U^
dXU�VY\U�d_�Y^c`USd�dXU�]UbWUT�S_^dU^dc�

!$�'�!# CQdU\\YdU�CSQ^^Y^W

1�WbQ`XYSQ\�_fUbfYUg�_V�dXU�QfQY\QR\U�cQdU\\YdU�TQdQ�Y^�Q^�_RcUbfQdY_^
VY\U�Yc�WYfU^�Y^�dXU�TYQ\_W�CQdU\\YdUc��9dc�Ve^SdY_^c�QbU�Uh`\QY^UT�Y^�TUdQY\
Y^�cUSdY_^�!$�#��?`U^�dXU�TYQ\_W�CQdU\\YdU�UYdXUb�fYQ�dXU�`e\\�T_g^
]U^e�File/Scan Current File�_b�fYQ�dXU�S_^dUhd�]U^e�_V�dXU�_R�
cUbfQdY_^�VY\U��_`U^�dXYc�]U^e�gYdX�Q�bYWXd�]_ecU�S\YS[���@\UQcU�^_dU
dXQd�dXU�bUc`USdYfU�_RcUbfQdY_^�VY\U�]ecd�RU�QSdYfQdUT��YV�dXU�UTYd_b�TYc�
`\Qic�]_bU�dXQ^�_^U�_RcUbfQdY_^�VY\U�
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EcUbµc�=Q^eQ\

!#�&#)

!$�( DXU�5fU^d�5TYd_b

GYdX�QUb_`X_d_WbQ]]Udbi�_b�gXU^�cebfUiY^W�Y^�dXU�Cd_`�7_�]_TU�
Yd�Yc�_VdU^�^USUccQbi�d_�]Qb[�c`USYVYS�dY]Uc�Q^T�d_�bUS_bT�dXU]�Qc
UfU^dc��5fU^dc�SQ^�RU�bUS_bTUT�Qed_]QdYSQ\\i�_b�]Q^eQ\\i��4U`U^TY^W
_^�dXU�bUSUYfUbµc�]Q^eVQSdebUb��UfU^d�bUS_bTc�QbU�S_\\USdUT�gYdXY^�dXU
bQg�TQdQ�VY\U�_b�Y^d_�Q�cU`QbQdU�UfU^d�VY\U��

7U_7U^Yecµ�5fU^d�5TYd_b�bUQTc�Q^T�UTYdc�UfU^dc�Vb_]�[Y^U]QdYS�TQdQ
VY\Uc��Y^TU`U^TU^d\i�_V�dXU�TQdQ�VY\U�di`U��I_e�]Qi�dXU^�QTT�dXU�UfU^dc
d_�i_eb�`b_ZUSd�Q^T�_ed`ed�dXU�UfU^dc�Y^�`b_ZUSd�bU`_bdc��ceSX�Qc�dXU
3__bTY^QdU�?fUbfYUg��_b�Y^�_ed`ed�VY\Uc��?`U^�dXU�5fU^d�5TYd_b�fYQ�dXU
`e\\�T_g^�]U^e�_`dY_^�Tools/Event-File Editor.

6YWebU�!$�$#*�5fU^d�5TYd_b���5]`di
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!$�(�! BUQTY^W�Q^T�9^dUb`_\Q dY_^�_V�5fU^dc

6Ybcd��dXU�5fU^d�5TYd_b�XQc�d_�bUQT�dXU�UfU^dc�Vb_]�VY\U��3\YS[�dXU�Red�
d_^�Read…��1�CdQ^TQbT�GY^T_gc�VY\U�4YQ\_W�_`U^c��di`YSQ\\i�TYc`\QiY^W
dXU�`QdX�d_�dXU�TYbUSd_bi�\Qcd�cU\USdUT���DXU�VY\U�]Qc[�VYU\T�TYc`\Qic�dXU
1cXdUSX�@X_d_�6Y\Uc��*.DAT���8_gUfUb��i_e�]Qi�Q\c_�cU\USd�dXU�VY\U
]Qc[�?RcUbfQdY_^�6Y\Uc��*.OBS���cY^SU�]Q^i�]Q^eVQSdebUbc�gbYdU�dXU
UfU^dc�TYbUSd\i�Y^d_�dXU�bQg�TQdQ�VY\U�_b�Y^d_�dXU�_RcUbfQdY_^�VY\U�

3X__cU�Q�VY\U�S_^dQY^Y^W�UfU^dc�Q^T�S\YS[�Open��7U_7U^Yec�_`U^c�dXU
VY\U��bUQTc�dXU�UfU^d�]UccQWUc�Q^T�Y^dUb`_\QdUc�dXU�UfU^dc�ecY^W�dXU
dY]U�bUS_bTc�Q^T�^QfYWQdY_^�c_\edY_^�d_�QccYW^�`_cYdY_^c�d_�dXU�UfU^d
bUS_bT��1�^_dYSU�]UccQWU�Y^V_b]c�i_e�_^�dXU�^Q]U�_V�dXU�UfU^d�VY\U�cU�
\USdUT��dXU�^e]RUb�_V�UfU^dc�TUdUSdUT���Q^T�dXU�^e]RUb�_V�^_^�
Y^dUb`_\QdUT�UfU^dc�

6YWebU�!$�$$*�5fU^d�5TYd_b�°�>_dYSU

1SSU`d�ecY^W�dXU�Redd_^�OK��DXU�5fU^d�5TYd_b�^_g�TYc`\Qic�dXU�\Ycd�_V
Q\\�UfU^dc�TUdUSdUT�Y^�dXU�UfU^d�VY\U��6_b�UQSX�UfU^d�Q�^Q]U��Q�dY]U�Q^T
Q�`_cYdY_^�Yc�QccYW^UT��9V�Q^�UfU^d�S_e\T�^_d�RU�Y^dUb`_\QdUT��Ydc�`_cY�
dY_^�Yc�N/A��I_e�gY\\�VY^T�dXU�fQ\eUc�Q^T�Y^V_b]QdY_^�QccYW^UT�d_�UQSX
UfU^d��YV�i_e�XYWX\YWXd�dXU�UfU^d�^Q]U�Y^�dXU�UfU^d�\Ycd�
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6YWebU�!$�$%*�5fU^d�5TYd_b*�6Y\U�BUQT�Y^

9V�dXU�UfU^dc�XQfU�^_d�RUU^�^e]RUbUT�_b�^Q]UT�RUV_bU��dXU�5fU^d
5TYd_b�Q\\_gc�i_e�d_�QccYW^�Qed_]QdUT�^e]RUbc�Y^�dXU�_bTUb�_V�dXUYb
Q``UQbQ^SU���3\YS[�dXU�Redd_^�Tools��DXU�TYQ\_W�D__\c�Q\\_gc�i_e�d_
bU^e]RUb�dXU�UfU^dc��5TYd�dXU�^e]RUb�_V�dXU�VYbcd�UfU^d�Y^�VYU\T�Start
_V�dXU�R_h�@_Y^d�BU^e]RUb��DXU�VYU\T�Mask�TYc`\Qic�Q�CdQ^TQbT
3�3���V_b]Qd�c`USYVYUb�
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9V�i_e�S\YS[�dXU�Redd_^�Renumber��dXU�5fU^d�5TYd_b�bU^e]RUbc�dXU
UfU^dc��cdQbdY^W�gYdX�dXU�fQ\eU�_V�VYU\T�Start�

6YWebU�!$�$'*�5fU^d�5TYd_b���5fU^dc�BU^e]RUbUT
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!$�(�" 5fU^dc�Y^�dXU�@b_ZUSd

5fU^dc�]Qi�Ri�Y^cUbdUT�Y^d_�dXU�`b_ZUSd��Q^T�gY\\�dXU^�RU�XQ^T\UT�Qc
`_Y^dc��DXUi�gY\\�RU�`Qbd�_V�dXU�@_Y^dc�S_^dQY^Ub�QccYW^UT�d_�Q� @_Y^d
^Q]U��DXUi�XQfU�@_Y^d�@b_`UbdYUc�Q^T�SQ^�RU�bU]_fUT�\Y[U�`_Y^dc�fYQ
dXU�[UiR_QbT�Redd_^�Del�

D_�Y^cUbd�dXU�UfU^dc�Y^d_�dXU�`b_ZUSd��S\YS[�dXU�5fU^d�5TYd_b�Redd_^
Tools��GYdXY^�dXU�4YQ\_W�D__\c�^_g�S\YS[�dXU�Redd_^�Add to Proj-
ect��5QSX�dY]U�i_e�S\YS[�dXU�Redd_^��Q�^Ug�cUd�_V�UfU^dc�gY\\�RU�QTTUT
d_�dXU�`b_ZUSd�

6YWebU�!$�$(*�;Y^U]QdYS�@b_ZUSd���5fU^dc�9^cUbdUT
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!$�(�# 5TYd�5fU^dc

I_e�]Qi�UTYd�Q^i�cY^W\U�UfU^d��I_e�]Qi�bU^Q]U�dXU�UfU^d�Q^T�QccYW^�Q
^Ug�dY]U��gXYSX�]UQ^c�Q\c_�QccYW^Y^W�Q�^Ug�`_cYdY_^��DXU�R_h�1ddbYR�
edUc�Q\\_gc�i_e�d_�cUd�VebdXUb�QddbYRedUc�

D_�UTYd�Q^�UfU^d��]Qb[�Ydc�^Q]U�Y^�dXU�\Ycd�_V�UfU^dc��S\YS[�_V�dXU�\UVd
]_ecU�Redd_^���1\\�QfQY\QR\U�Y^V_b]QdY_^�V_b�dXU�UfU^d�gY\\�^_g�RU�TYc�
`\QiUT�Y^�dXU�bYWXd�XQ^T�`Qbd�_V�dXU�TYQ\_W�

6YWebU�!$�$)*�5fU^d�5TYd_b���5TYd�5fU^d�! !$

>_g�i_e�]Qi�UTYd�dXU�QSdYfQdUT�VYU\Tc��5�W���i_e�]Qi�U^dUb�Q^�Info�_b
Q�Code�ecY^W�dXU�R_h�1ddbYRedUc�_b�SXQ^WU�dXU�Comment��1\\�U^dbYUc�_b
SXQ^WUc�gY\\�_^\i�RU�cd_bUT��YV�i_e�XQfU�S\YS[UT�dXU�Redd_^�Assign
VYbcd�
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DXU�cdbY^W�VYU\T�Time�Yc�_V�c`USYQ\�Y^dUbUcd��2i�UTYdY^W�dXU�dY]U�fQ\eU�
i_e�]Qi�]_fU�dXU�UfU^d�d_�Q^_dXUb�`_cYdY_^�_^�dXU�dbQZUSd_bi��D_�T_
c_��U^dUb�Q�^Ug�dY]U�fQ\eU�Q^T�S\YS[�dXU�Redd_^�Assign��DXYc�QSdY_^
cd_bUc�dXU�^Ug�dY]U��X_gUfUb��Yd�T_Uc�^_d�cd_bU�Q�^Ug�`_cYdY_^��6_b�dXU
^Ug�`_cYdY_^��i_e�VYbcd�XQfU�d_�S\YS[�dXU�Redd_^�Interpolate… ��DXU
5fU^d�5TYd_b�^_g�bU�Y^dUb`_\QdUc�V_b�Q\\�UfU^dc��1SdYfQdU�dXU�`_Y^d
�gX_cU�YTU^dYVYUb�gQc�bU^Q]UT�V_b�S_bbUSdUT��QWQY^�Q^T�SXUS[�dXU
^Ug�fQ\eUc�V_b�H��I�Q^T�J�_V�dXU�R_h�@_cYdY_^�

6YWebU�!$�% *�5fU^d�5TYd_b���5fU^d�S_bbUSdUT�V_b�^Q]U��dY]U�Q^T�`_cYdY_^

FYQ�dXU�Redd_^c�Del �Q^T�_b��Del All �i_e�]Qi�TU\UdU�Q�cY^W\U�QSdY�
fQdUT�UfU^d�Q^T�_b�Q\\�UfU^dc�Vb_]�dXU�\Ycd��DXYc�QSdY_^�_V�S_ebcU�T_Uc
^UYdXUb�QVVUSd�dXU�c_ebSU�UfU^d�VY\U�^_b�UfU^dc��gXYSX�XQfU�Q\bUQTi
RUU^�QTTUT�d_�dXU�`b_ZUSd�
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FYQ�dXU�Redd_^�Add�i_e�]Qi�]Q^eQ\\i�QTT�^Ug�UfU^dc�Q^T�QccYW^�Q
dY]U�d_�dXU�UfU^d��1�^Ug�UfU^d�^Q]UT�e1��QcSU^TY^W�^e]UbQ\c�V_b
UQSX�^Ug�UfU^d��Q^T�WYfU^�dXU�Info�fQ\eU�New Event gY\\�RU�QTTUT
d_�dXU�\Ycd�_V�UfU^dc��9V�i_e�XQfU�QSdYfQdUT�dXU�^Ug�UfU^d��\UVd�]_ecU
Redd_^���i_e�]Qi�UTYd�Ydc�fQ\eUc��U�W���UTYd�dXU�^Q]U�_V�dXU�UfU^d�fYQ�dXU
VY\UT�Name��D_�QccYW^�Q�`_cYdY_^�d_�dXU�UfU^d��QSdYfQdU�Yd��U^dUb�dXU�S_b�
bUSd�dY]U�fQ\eU�Q^T�S\YS[�dXU�Redd_^�Assign��>_g�bU�Y^dUb`_\QdU��In-
terpolate… ���1SdYfQdU�dXU�UfU^d�YTU^dYVYUb�QWQY^�Q^T�SXUS[�dXU�Seb�
bU^d�HIJ�3__bTY^QdUc�_V�dXU�R_h�@_cYdY_^�
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!$�) FYUg�BUcYTeQ\c��WbQ`XYSQ\�

GYdX�cdQdYS�`b_SUccY^W��7U_7U^Yec�_VVUbc�i_e�dXU�_`dY_^�d_�WU^UbQdU�bU�
cYTeQ\c�V_b�UfUbi�U`_SX��DXUcU�gY\\�RU�cQfUT�e^dY\�i_e�\UQfU�dXU�`b_�
WbQ]�

I_e�SQ^�Y^c`USd�dXU�bUcYTeQ\c*
• 1SdYfQdU�dXU�RQcU\Y^U
• ?`U^�dXU�S_^dUhd�]U^e��bYWXd�]_ecU�S\YS[�
• 3X__cU�dXU�_`dY_^�Edit Data/View Residuals (graphical)

DXU�TYQ\_W�BUcYTeQ\�FYUgUb�cX_gc�e`��9V�Q\\�c_\edY_^c�QbU�QfQY\QR\U��Ri
TUVQe\d�dXU�bUcYTeQ\c�V_b�dXU�6\_Qd�<!�c_\edY_^�V_b�_^U�cQdU\\YdU�Q^T�V_b
dXU�bUc`USdYfU�dY]U�c`Q^�gY\\�RU�fYceQ\YjUT�
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6YWebU�!$�%!*�7bQ`XYSQ\�BUcYTeQ\�FYUgUb

=Q^i�_`dY_^c�_V�dXYc�TYQ\_W�QbU�dXU�cQ]U�Qc�dXU�_`dY_^c�i_e
QbU�_VVUbUT�Ri�dXU�`b_WbQ]�7@C�5TYd��1�TUcSbY`dY_^�_V�dXUcU
_`dY_^c�Yc�WYfU^�Y^�dXU�]Q^eQ\�V_b�7@C�5TYd��DXU�SebbU^d
cUSdY_^�WYfUc�i_e�Q�cX_bd�Y^db_TeSdY_^�_V�X_g�d_�ecU�dXU

`b_WbQ]�

DXU�WbQ`XYSQ\�BUcYTeQ\�FYUgUb�SbUQdUc�Q�WbQ`X�V_b�UfUbi�4_eR\U�4YV�
VUbU^SU�c_\edY_^��D_�WUd�dXU�SebfU�V_b�i_eb�c_\edY_^�SX__cU�dXU�S_]�
RY^QdY_^�RUdgUU^�dXU�c_\edY_^�6\_Qd�Q^T�6YhUT�Q^T�dXU�gQfU\U^WdX
�S_]RY^QdY_^��

6_b�dXU�c_\edY_^�di`U��SX__cU*

  Curves/Float�_b�dXU�bUc`USdYfU�Redd_^

  Curves /Fixed�_b�dXU�bUc`USdYfU�Redd_^

6_b�dXU�gQfU�\U^WdX��S_]RY^QdY_^��SX__cU*

��Curves�/L1�_b�dXU�bUc`USdYfU�Redd_^

��Curves�/L2�_b�dXU�bUc`USdYfU�Redd_^

  Curves�/Lw�_b�dXU�bUc`USdYfU�Redd_^

  Curves�/Lc�_b�dXU�bUc`USdYfU�Redd_^

  Curves�/Ln�_b�dXU�bUc`USdYfU�Redd_^

�☞
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9^�QTTYdY_^�i_e�gY\\�VY^T�dXU�WbQ`XYS�5\UfQdY_^��`e\\�T_g^�]U^e
Curves/Elevation�_b�dXU�bUc`USdYfU�d__\RQb�Redd_^��gXYSX
Q\\_gc�i_e�d_�S_]`QbU�dXU�cQdU\\YdU�XUYWXdc�_fUb�dXU�X_bYj_^
TebY^W�dXU�WYfU^�dXU�dY]U�c`Q^�

6YWebU�!$�%"*�5\UfQdY_^�WbQ`X

9d�Yc�`_ccYR\U�d_�WUd�Q�WbQ`XYS�V_b�Q^i�cY^W\U�cQdU\\YdU�_b�V_b�Q�SX_YSU�_V
cQdU\\YdUc�Y^�dXU�]e\dY�cQdU\\YdU�]_TU��?^\i�dXYc�]_TU�_VVUbc�i_e
dXU�_`dY_^�_V�cU\USdY^W�]_bU�dXQ^�_^U�cQdU\\YdU�Qd�dXU�cQ]U
dY]U�fYQ�dXU�cQdU\\YdU�\UWU^T�

6_b�]_bU�TUdQY\UT�Y^V_b]QdY_^�_^�Q�SUbdQY^�dY]U�c`Q^��j__]
Y^d_�Q�SebfU��]_fY^W�i_eb�Sebc_b�_fUb�dXU�^UUTUT�dY]U�QbUQ�
EcY^W�dXU�Redd_^c�E^j__]�Q^T�J__]�RQS[�i_e�SQ^�cgYdSX�RU�
dgUU^�Vb_]�dXU�j__]UT�fYUg�RQS[�d_�^_b]Q\�fYUg�
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=Qb[Ubc�V_b�dXU�RUWY^^Y^W�Q^T�dXU�U^T�_V�Q�cQdU\\YdU�_RcUbfQ�
dY_^�_b�V_b�UfUbi�cY^W\U�U`_SX�Q^T�Q�WbYT�_`dY_^�]Q[U�Yd�UQcYUb
d_�Y^dUb`bUd�gYdX�dXU�WbQ`Xc�

DXU�fQ\eUc�WYfU^�_^�dXU�dY]U�QhYc�QbU��Ri�TUVQe\d��X_ebc��]Y^�
edUc�Q^T�cUS_^Tc��I_e�]Qi��X_gUfUb��Q\c_�SX__cU�7@C�cUS_^Tc
V_b�i_eb�`b_ZUSd�

DXU�V_\\_gY^W�VYWebU�cX_gc�dXU�bUcYTeQ\c�V_b�Q�6YhUT�<g�c_\edY_^�S_]�
RY^UT�gYdX�c_]U�_V�dXU�QR_fU�]U^dY_^UT�_`dY_^c�V_b�Q�cX_bd�`UbY_T�_V
dY]U�

6YWebU�!$�%#*�6YhUT�<g�BUcYTeQ\c��=e\dY�CQdU\\YdU�=_TU�7bYT��@_Y^d�Q^T�5^T�=Qb[Ubc
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9^�dXU�cY^W\U�cQdU\\YdU�fYUg�c_]U�cdQdYcdYSQ\�fQ\eUc�QbU�QfQY\QR\U��DX_cU
SQ^�RU�fYceQ\YjUT�WbQ`XYSQ\\i��Red�Q\c_�^e]UbYSQ\�fYQ�dXU�cdQdYcdYSQ\�\UW�
U^T*

� FYceQ\YjU�Q^T�SQ\Se\QdU�\Y^UQb�bUWbUccY_^

FYceQ\YjU�Q^T�SQ\Se\QdU�dXU�]UQ^

� DbU^T�bUTeSdY_^�Ri�dXU�fQ\eU�_V�dXU�\Y^UQb�bUWbUccY_^

� 1TTY^W�Q�cdQdYcdYSQ\�\UWU^T�RU^UQdX�dXU�SebfU�Y^V_b]Y^W�i_e
QR_ed�dXU�SebbU^d�fQ\eUc�

BUSQ\Se\QdY_^�_V�dXU�fQ\eUc�S_bbUc`_^TY^W�d_�dXU�^Ug�j__]�

DXU�V_\\_gY^W�VYWebU�cX_gc�dXU�]UQ^�Q^T�dXU�\Y^UQb�bUWbUccY_^�fYceQ\�
YjUT�Qc�Q�cdbQYWXd�\Y^U��DXU�cdQdYcdYSQ\�\UWU^T�Y^V_b]c�i_e�_V�dXU�S_bbU�
c`_^TY^W�fQ\eUc�
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!$�!  �B9>5H�6Y\U�FQ\YTQd Y_^

C_]UdY]Uc�B9>5H�^QfYWQdY_^�VY\Uc�S_^dQY^�Ubb_^U_ec�TQdQ��DXU
B9>5H�3XUS[Ub�d__\�SXUS[c�B9>5H�FUbcY_^�"�VY\Uc�Q^T�Qed_]QdYSQ\\i
bU]_fUc�Ubb_^U_ec�TQdQ��I_e�gY\\�VY^T�Q�TUdQY\UT�TUcSbY`dY_^�_V�B9>5H
FUbcY_^�"�VY\Uc�Y^�1``��2�$�

I_e�]Qi�fQ\YTQdU�B9>5H�Y^`ed�Q^T�_ed`ed�VY\Uc�_V�dXU�V_\\_gY^W�di`Uc*

B9>5H�>QfYWQdY_^�=UccQWU�6Y\U� *.YYN
B9>5H�?RcUbfQdY_^�6Y\U� *.YYO
B9>5H�=UdU_b_\_WYSQ\�4QdQ�6Y\U *.YYO

D_�cU\USd�dXU�B9>5H�VY\Uc�V_b�fQ\YTQdY_^��SX__cU�dXU�]U^e�YdU]�RINEX
Checker�_V�dXU�`e\\�T_g^�]U^e�Tools��DXU�3XUS[�B9>5H�>QfYWQ�
dY_^�6Y\Uc�TYQ\_W��Q�cdQ^TQbT�GY^T_gc�VY\U�cU\USd_b��Q\\_gc�i_e�d_�cU\USd
_^U�_b�cUfUbQ\�VY\Uc�V_b�fQ\YTQdY_^��DXU�\Ycd�_V�QfQY\QR\U�VY\U�TYc`\Qic�Q
`bU�cU\USdY_^�S_^cYcdY^W�_V�dXU�`b_ZUSd�B9>5H�^QfYWQdY_^�VY\Uc��DXU�VY\U
]Qc[�R_h�Y^TYSQdUc�B9>5H�>QfYWQdY_^�6Y\Uc�

9V�i_e�S\YS[�dXU�Cancel�Redd_^�_V�dXU�6Y\U�CU\USd_b��Q^�U]`di�B9>5H
>QfYWQdY_^�6Y\U�FQ\YTQdY_^�cdQdec�Y^V_b]QdY_^�gY^T_g�`_`c�e`��3\YS[
dXU�Close�Redd_^�_V�dXU�TYQ\_W��^_�VY\U�fQ\YTQdUT��

9V�i_e�_`U^�_^U�_b�cUfUbQ\�VY\U���]Q[U�cebU�dXQd�dXU�VY\Uc�QbU�^_d�gbYdU
`b_dUSdUT�����dXU�B9>5H�SXUS[Ub�Qed_]QdYSQ\\i�SXUS[c�dXU�cU\USdUT�VY\Uc
V_b�Ubb_bc��9V�Yd�VY^Tc�Q^i��Yd�S_bbUSdc�dXUcU�Ubb_bc��1c�c__^�Qc�7U_7U^Yec
VY^YcXUT�dXU�dQc[��Q�cdQdec�Y^V_b]QdY_^�gY^T_g�gY\\�`_`�e`��9d�\Ycdc�dXU
`QdX�Q^T�VY\U�^Q]U�_V�dXU�fQ\YTQdUT�VY\Uc�Q^T�WYfUc�dXU�SebbU^d�cdQdec�
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6YWebU�!$�%%*�B9>5H�>QfYWQdY_^�6Y\U�FQ\YTQdY_^�GY^T_g

DXU�V_\\_gY^W�S_]]U^dc�]Qi�cX_g�e`*

OK ^_�Ubb_bc�V_e^T
X Errors corrected� DXU�B9>5H�3XUS[Ub�]_Te\U�V_e^T�h�Ub�

b_bc�Q^T�S_bbUSdUT�dXU]

DXU�Redd_^�Add Files… �bU�_`U^c�dXU�GY^T_gc�VY\U�cU\USd_b�Q^T�Q\�
\_gc�i_e�d_�fQ\YTQdU�]_bU�VY\Uc��DXUcU�VY\Uc�gY\\�RU�Q``U^TUT�d_�dXU
V_b]Ub�\Ycd��DXU�Redd_^�Close �S\_cUc�dXU�gY^T_g�Q^T�\UQfUc�dXU
B9>5H�3XUS[Ub�d__\�



7U_7U^Yec� !$��D__\R_h
EcUbµc�=Q^eQ\

!#�&%%

!$�!! <__`�3\_cebU�DUcd

7U_7U^Yec�_VVUbc�dg_�_`dY_^c�d_�dUcd�dXU�aeQ\Ydi�_V�i_e�^Ud��DXU�\__`
S\_cebU�dUcd�
• 1ed_]QdYSQ\\i��gYdX�Q�`bUcU\USdY_^�_V�dXU�^e]RUb�_V�cYTUc�fYQ�dXU

]U^e�Processing/Quality...���bUVUb�d_�SXQ`��! �"�
• =Q^eQ\\i���ecY^W�dXU�]U^e�_`dY_^�Tools/Loop Closure (Man-

ual).

DXYc�SXQ`dUb�Y^V_b]c�i_e�_V�dXU�\__`�S\_cebU�dUcd�ceY^W�]Q^eQ\\i
TUVY^UT�\__`c�

?`U^�dXU�TYQ\_W�<__`�3\_cebU�ecY^W�dXU�`e\\�T_g^�]U^e
Tools/Loop Closure (Manual)��DXU�`_Y^dc�_V�i_eb�`b_ZUSd�QbU
\YcdUT�Y^�dXU�R_h�@_Y^dc���I_e�SQ^�Q\c_�cQfU�\__`c��bU\_QT�dXU]�UdS��

6YWebU�!$�%&*�4YQ\_W�<__`�3\_cebU



!$��D__\R_h� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�&%&

DXU�V_\\_gY^W�_`dY_^c�QbU�_VVUbUT�V_b�i_e�d_�Y^c`USd�i_eb�^Ud�Q^T�\__[
V_b�Ubb_bc�
• 4UVY^U�i_eb�\__`�fYQ�`_Y^dc
• BU]_fU�`_Y^dc�Vb_]�dXU�\__`
• 1ed_]QdYS�SQ\Se\QdY_^�_V�fUSd_bc��S_]`_^U^dc��Q^T�TYcdQ^SU
• BU`_bd
• 1ed_]QdYS�SQ\Se\QdY_^�_V�dXU�\__`�Ubb_b
• CQfY^W�Q^T�\_QTY^W�dXU�VYhUT�\__`c

!$�!!�! 4UVY^U�Q�<__`

D_�TUdUb]Y^U�dXU�\__`��gXYSX�i_e�gQ^d�d_�Y^c`USd��i_e�^UUT�Qd�\UQcd
dXbUU�`_Y^dc�dXQd�QbU�S_^^USdUT�fYQ�RQcU\Y^Uc�

D_�TUVY^U�dXU�`_Y^dc�i_e�SQ^�UYdXUb*
• 4_eR\U�S\YS[�dXU�`_Y^d�\YcdUT�Y^�dXU�\Ycd�@_Y^dc�_b
• 1SdYfQdU�dXU�`_Y^d�Y^�dXU�]U^dY_^UT�\Ycd�Q^T�S\YS[�dXU�Redd_^�Add…�

_b
• 3\YS[�dXU�`_Y^d�Y^�dXU�`b_ZUSd�`\_d�_b�dXU�^QfYWQd_b��_b
• 1VdUb�dXU�cdQbd�`_Y^d��XQc�RUU^�cU\USdUT��S\YS[�dXU�RQcU\Y^U�d_�dXU

^Uhd�`_Y^d��gYdXY^Y^�dXU�^QfYWQd_b�_b�dXU�`b_ZUSd�`\_d�

DXU�SX_cU^�`_Y^d�gY\\�RU�U^dUbUT�Y^�dXU�R_h�<__`�

@\UQcU�^_dU�dXU�Y^dU\\YWU^d�]_TU�_V�SX_YSU*�1c�c__^�Qc�i_e�QTTUT�dXU
`_Y^dc�d_�dXU�\__`�dXU�R_h�@_Y^dc�_^\i�cX_gc�dX_cU�`_Y^dc�dXQd�SQ^�RU
bUQSXUT�Ri�Q�RQcU\Y^U�Vb_]�Qd�\UQcd�_^U�`_Y^d�_V�dXU�\__`��DXQd�]UQ^c
dXQd�dXU�\Ycd�_V�`_Y^dc�fQbYUc�TU`U^TY^W�_^�dXU�_dXUb�cUddY^Wc�



7U_7U^Yec� !$��D__\R_h
EcUbµc�=Q^eQ\

!#�&%'

DXU�`b_ZUSd�`\_d�Q^T�dXU�^QfYWQd_b�gY\\�cdY\\�fYceQ\YjU�Q\\�`_Y^dc��UfU^�YV
i_e�XQfU�cU\USdUT�c_]U�_V�dXU]�RUV_bU��?V�S_ebcU��Q�`_Y^d�dXQd�Yc�^_d
S_^^USdUT�d_�_^U�_V�dXU�SX_cU^�`_Y^dc�SQ^�^_d�RU�QTTUT�d_�dXU�\Ycd�_V
\__`�`_Y^dc�

6YWebU�!$�%'*�4UVY^YdY_^�_V�<__`���1fQY\QRY\Ydi�_V�@_Y^dc��6Ybcd�BUce\dc

1c�c__^�Qc�i_e�TUVY^U�dXU�cUS_^T�`_Y^d�_V�Q�\__`�i_e�gY\\�bUSUYfU�dXU
VYbcd�bUce\dc�V_b*
• DXU�gX_\U�gQi�Vb_]�dXU�cdQbd�`_Y^d�d_�dXU�\Qcd�SX_cU^�`_Y^d��fQ\eU

Length���gYdX�Y^V_b]QdY_^�_^�dXU�d_dQ\�Q]_e^d�_V�`_Y^dc��over x
points�

• DXU�WU_WbQ`XYSQ\�S__bTY^QdUc�_V�dXU�QSdYfQdUT�`_Y^dc��N/S, E/W,
H�Y^�dXU�R_h�\__`�

• DXU�fUSd_b�Vb_]�dXU�VYbcd�`_Y^d�d_�dXU�\Qcd�SX_cU^�`_Y^d��fQ\eU
vector�

• DXU�S_]`_^U^dc�_V�dXU�fUSd_b�Y^�>_bdX��5Qcd�Q^T�8UYWXd��>�5�Q^T
8�

DXYc�Y^V_b]QdY_^�Q\\_gc�i_e�Q\gQic�d_�SXUS[�i_eb�\__`�



!$��D__\R_h� 7U_7U^Yec
EcUbµc�=Q^eQ\

!#�&%(

1�bUT�Qbb_g�XYWX\YWXdc�dXU�cdQbd�`_Y^d��YV�Yd�g_e\T�S\_cU�dXU�\__`��9^
QTTYdY_^�d_�dXU�_dXUb�`_Y^d�cU\USdY_^�_`dY_^c��i_e�]Qi�dXU^
ecU�dXU�bUc`USdYfU�Redd_^�d_�cU\USd�dXU�`_Y^d�V_b�dXU�S\_cU�e`�_V
dXU�\__`�

6YWebU�!$�%(*�<__`�4UVY^YdY_^���@_Y^d�!  "�S\_cUc�dXU�\__`

!$�!!�" 4U\UdU�@_Y^dc�Vb_]�dXU�<__`

D_�SXQ^WU�dXU�TUVY^YdY_^�_V�Q\bUQTi�S_^VYWebUT�\__`c�7U_7U^Yec�_VVUbc
i_e�dg_�_`dY_^c�

• I_e�UYdXUb�e^T_�dXU�cU\USdY_^�_V�dXU�\Qcd�`_Y^d��Redd_^
E^T_�

• ?b�i_e�TU\UdU�dXU�Q\bUQTi�U^dUbUT�`_Y^dc��Redd_^�5bQcUb�

5QSX�QSdY_^�Qed_]QdYSQ\\i�e`TQdUc�dXU�SQ\Se\QdUT�fQ\eUc�



7U_7U^Yec� !$��D__\R_h
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!#�&%)

!$�!!�# BUce\dc

GXY\U�WU^UbQdY^W�Q�\__`��i_e�gY\\�Q\gQic�VY^T�Y^V_b]QdY_^�ceSX�Qc�dXU
V_\\_gY^W*

• DXU�\U^WdX�_V�dXU�\__`�Vb_]�dXU�cdQbd�`_Y^d�d_�dXU�QSdYfQdUT�`_Y^d
�fQ\eU�Length�Y^�dXU�R_h�\__`���gYdX�Y^V_b]QdY_^�_^�dXU�d_dQ\
Q]_e^d�_V�SX_cU^�`_Y^dc��over x points���DXU�QSdYfQdUT�`_Y^d
Yc�^_d�^USUccQbY\i�dXU�`_Y^d�i_e�SX_cU�Qd�\Qcd�

• DXU�WU_WbQ`XYSQ\�S__bTY^QdUc�_V�dXU�QSdYfQdUT�`_Y^d��N/S, E/W,
H�Y^�dXU�R_h�<__`�

• DXU�d_dQ\�\U^WdX�_V�dXU�\__`�Vb_]�dXU�cdQbd�`_Y^d�d_�dXU�\Qcd�SX_cU^
`_Y^d��fQ\eU�Length�Y^�dXU�R_h�BUce\dc�

• DXU�fUSd_b�Vb_]�dXU�cdQbd�`_Y^d�d_�dXU�`_Y^d�dXQd�gQc�cU\USdUT�Qc
dXU�\Qcd�_^U��dXU�fQ\eU�Vector Y^�dXU�R_h�BUce\dc�

• DXU�S_]`_^U^dc�_V�dXYc�fUSd_b�Y^�>_bdX��5Qcd�Q^T�8UYWXd��N, E
Q^T�H�Y^�dXU�R_h�BUce\dc�

1c�c__^�Qc�dXU�\__`�Yc�S\_cUT��dXU�\Ycd�_V�`_Y^dc�gY\\�RU�^_�\_^WUb�QSdY�
fQdUT��I_e�gY\\�WUd�dXU�V_\\_gY^W��QTTYdY_^Q\�bUce\dc*

• DXU�`bUSYcY_^�_V�dXU�SQ\Se\QdY_^�WYfU^�Y^�``]��dXU�fQ\eU�Preci-
sion�Y^�dXU�R_h�BUce\dc���WYfU^�Ri�\U^WdX�fUSd_b�!�   �   

• DXU�bQdY_��dXU�fQ\eU�Ratio�WYfU^�Y^�dXU�R_h�BUce\dc��WYfU^�Ri*
!��!�`bUSYcY_^�!�   �   ��

DXU�Redd_^�Report�gY\\�WYfU�i_e�Q�V_b]QddUT�bU`_bd�_V�dXU�bUce\dc�
3\YS[Y^W�dXYc�Redd_^�gY\\�_`U^�dXU�8D=<�WU^UbQd_b�8i`Ub@QWU��9d�Q\�
\_gc�i_e�d_�S_`i�dXU�bUce\dc�d_�UfUbi�g_bT�`b_SUccY^W�`b_WbQ]��9V�dXYc
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`b_WbQ]�Yc�SQ`QR\U�_V�e^TUbcdQ^TY^W�dXU�8D=<�\Q^WeQWU��Yd�gY\\
Qed_]QdYSQ\\i�`bY^d�V_b]QddUT�dQR\Uc�
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6YWebU�!$�%)*�BU`_bd�<__`�3\_cebU
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!$�!!�$ CQfU�Q^T�<_QT�<__`c

5fUbi�S_]RY^QdY_^�_V�`_Y^dc�SQ^�RU�cQfUT�Qc�Q�\__`�Qc�c__^�Qc�dXU�\__`
Yc�S\_cUT��I_e�SQ^�cd_bU�S_]`\Uh�\__`c��U�W���V_b�bU`UQdUT�cebfUic�_V�dXU
cQ]U�QbUQ�

D_�cQfU�dXU�\__`��S\YS[�dXU�bUc`USdYfU�Redd_^��1�cdQ^TQbT�VY\U
TYQ\_W�gY\\�`_`�e`��_VVUbY^W�i_e�dXU�VY\U�di`U�Loop closure-
file (*.lpc). CU\USd�Q�`QdX�Q^T�^Q]U�Q^T�cQfU�dXU�\__`�

I_e�SQ^�bU\_QT�Q�c_�cQfUT�\__`�Q^i�dY]U��YV�i_e�_`U^�dXU�cQ]U�`b_ZUSd
QWQY^��:ecd�S\YS[�dXU�bUc`USdYfU�Redd_^��1WQY^�Q�cdQ^TQbT�VY\U
TYQ\_W�gYdX�dXU�QR_fU�]U^dY_^UT�VY\U�di`U�gY\\�RU�_`U^UT��CU�
\USd�dXU�`QdX�Q^T�dXU�^Q]U�_V�dXU�VY\U�Q^T�_`U^�Yd��9V�dXU�cU�
\USdUT�VY\U�T_Uc�^_d�Y^S\eTU�dXU�cQ]U�`_Y^dc�Qc�dXU�SebbU^d��`b_SUccUT�
`b_ZUSd��i_e�gY\\�bUSUYfU�Q^�Ubb_b�]UccQWU��1VdUb�bU\_QTY^W��dXU�fQ\eUc
gY\\�RU�bUSQ\Se\QdUT�V_b�dXYc�\__`�S\_cebU�TU`U^TY^W�_^�dXU�TQdQ�^Ug
`b_ZUSd�



7U_7U^Yec� !$��D__\R_h
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!$�!" @b_ZUSd�@\_d�=_TYV YSQdY_^c

2i�TUVQe\d��dXU�`b_ZUSd�`\_d�Yc�Q\gQic�_bYU^dQdUT�d_�dXU�>_bdX��RQcUT
Q\gQic�_^�dXU�^QdY_^Q\�S__bTY^QdUc���Y�U���dXU�>_bdX�TYbUSdY_^�Yc�d_�dXU
e``Ub�R_bTUb�_V�dXU�`b_ZUSd�`\_d��7U_7U^Yec��X_gUfUb��Q\\_gc�i_e�d_
b_dQdU�dXU�`b_ZUSd�`\_d�Q^T�d_�QTT�Q�>_bdX�Y^TYSQdY^W�Qbb_g�d_�WUd�Q^
_`dY]YjUT�_fUbfYUg�_fUb�i_eb�^Udg_b[�

!$�!"�! 7bQ`XYSQ\�@\_d�B_dQdY_^

DXU�7bQ`XYSQ\�B_dQd_b�d__\�Q\\_gc�i_e�d_�b_dQdU�i_eb�`\_d�gYdX�Q�TU�
VY^UT�b_dQdY_^�Q^W\U��DXYc�_`dY_^�]Qi�RU�_V�WbUQd�ecU��YV���U�W���i_eb
`b_ZUSd�UhdU^Tc�YdcU\V�]_cd\i�^_bdX�c_edX��gXY\U�dXU�di`YSQ\�\Q^TcSQ`U
V_b]Qd�_V�dXU�`b_ZUSd�`\_d�QbUQ�VQf_bc�UQcd�gUcd�TY\QdUT�`b_ZUSdc��?b�
i_e�]Qi�XQfU�TUVY^UT�Q�\_SQ\�CicdU]�Q^T�gQ^d�d_�b_dQdU�dXU�`\_d�Y^�Q
gQi�dXQd�dXU�TUVY^YdY_^�`_Y^dc�]Qb[�Q�c`USYVYS�TYbUSdY_^�

D_�TUVY^U�Q�b_dQdY_^�Q^W\U�V_b�dXU�SebbU^d�`b_ZUSd�SX__cU�dXU�YdU]
More…�_V�dXU�Tools �`e\\�T_g^�]U^e��DXU�TYQ\_W�=_bU�D__\c�`_`c�e`�
CU\USd�dXU�\Ycd�YdU]�Graphical Rotator ��DXU�V\_QdY^W�gY^T_g�B_dQ�
d_b�cX_gc�e`�

6YWebU�!$�& *�B_dQd_b�4YQ\_W
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DXU�Q^W\U�cdbY^W�VYU\T�TYc`\Qic�dXU�SebbU^d�b_dQdY_^�Q^W\U��gXYSX�Yc�cUd
d_�jUb_��YV�i_e�TYT�^_d�b_dQdU�i_eb�`\_d�RUV_bU��I_e�]Qi�UTYd�dXU�cdbY^W
VYU\T�Q^T�U^dUb�Q�b_dQdY_^�Q^W\U�fQ\eU�RUdgUU^��!( ��Q^T��!( ��

1�c\YTUb�Q\\_gc�i_e�d_�cUd�dXU�b_dQdY_^�Q^W\U�Y^deYdYfU\i��4bQWWY^W�dXU
dQR�d_�dXU�bYWXd��Q^W\U�fQ\eUc�Y^SbUQcU��b_dQdUc�dXU�`\_d�S_e^dUbS\_S[�
gYcU��TbQWWY^W�dXU�dQR�d_�dXU�\UVd��Q^W\Uc�TUSbUQcU��b_dQdUc�dXU�`\_d
S\_S[gYcU��1�]_ecU�S\YS[�_^d_�dXU�c\YTUb�d_�dXU�\UVd�_b�bYWXd�_V�dXU�dQR
]_fUc�dXU�dQR�V_b�$%��Y^d_�dXU�bUc`USdYfU�TYbUSdY_^��DXU�`\_d�b_dQdUc
gXY\U�i_e�]_fU�dXU�dQR��9V�Q�>_bdX�Qbb_g�Yc�QSdYfQdUT��Yd�gY\\�]_fU�QS�
S_bTY^W�d_�dXU�b_dQdY_^�Q^W\U�Q^T�Q\gQic�Y^TYSQdU�dXU�SebbU^d�>_bdX
TYbUSdY_^��DXU�V_\\_gY^W�VYWebU�TYc`\Qic�dXU�gU\\�[^_g^�`b_ZUSd�Vb_]
dXU�7UdcdQbd�cQ]`\Y^W�TQdQ�b_dQdUT�V_b��& ��

6YWebU�!$�&!*�B_dQdUT�@\_d

DXU�b_dQdU�dXU�`b_ZUSd�RQS[�d_�dXU�_bYWY^Q\�`_cYdY_^��Y�U���>_bdX�d_�dXU
e``Ub�R_bTUb�_V�dXU�`b_ZUSd�`\_d��Zecd�cUd�dXU�b_dQdY_^�Q^W\U�d_�jUb_�

D_�bU]_fU�dXU�B_dQd_b�V\_QdY^W�gY^T_g��Zecd�S\YS[�dXU�Exit�Redd_^�_V
Ydc�XUQTUb�\Y^U�
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!$�!"�" 9^cUbd�Q�>_bdX�1bb_g

1C�\_^W�Qc�i_eb�`\_d�Yc�^_d�b_dQdUT�Q�>_bdX�Qbb_g�Yc�eceQ\\i�^_d�^USUc�
cQbi��I_e�]Qi��X_gUfUb��gQ^d�d_�Y^cUbd�Q�>_bdX�Qbb_g��U�W���V_b�`bY^d
`eb`_cUc��1VdUb�b_dQdY_^�_V�dXU�`\_d�Q�>_bdX�Y^TYSQd_b�RUS_]Uc�UccU^�
dYQ\�

?`U^�dXU�TYQ\_W�=_bU�D__\c�fYQ�dXU�`e\\T_g^�]U^e�_`dY_^
Tools�More…��1�S\YS[�_^d_�dXU�North Arrow �YdU]�_V�dXU�\Ycd�=_bU
D__\c�Y^cUbdc�Q�>_bdX�Qbb_g�Qd�dXU�\UVd�R_bTUb�_V�i_eb�SebbU^d�`b_ZUSd
`\_d��DXYc�QSdY_^�Q\c_�Y^cUbdc�Q^�QTTYdY_^Q\�\QiUb�d_�dXU�TYc`\Qi�Wb_e`c
_V�Q\\�SebbU^d�`b_ZUSdc��@b_ZUSd�cQfY^W�Y^S\eTUc�dXU�Qbb_g�d_�dXU�`b_ZUSd
TQdQRQcU�

6YWebU�!$�&!�TYc`\Qic�Q�b_dQdUT�>_bdX�Qbb_g�
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!$�!"�# Ce``_bd�V_b�1ed_]QdUT�CSbUU^�E`TQdUc

Di`YSQ\\i��dXU�`b_ZUSd�`\_d�T_Uc�^_d�SXQ^WU�Ydc�Q``UQbQ^SU��Qc�\_^W�Qc
^_�`b_SUccY^W��QTZecd]U^d��_b�j__]Y^W�QSdY_^c�QbU�T_^U��9V
i_e�gQ^d�dXU�`\_d�d_�RU�bUTbQg^��i_e�XQfU�d_�S\YS[�dXU�BUTbQg
Redd_^�Vb_]�dXU�4Yc`\Qi�d__\RQb�

I_e�]Qi�QTTYdY_^Q\\i�TUVY^U�Q�dY]U�Y^dUbfQ\�V_b�Qed_]QdUT�cSbUU^�e`�
TQdU��3X__cU�dXU�]U^e�YdU]�More…�_V�dXU�`e\\�T_g^�Tools �d_�_`U^
dXU�TYQ\_W�=_bU�D__\c��GYdXY^�dXYc�TYQ\_W��S\YS[�dXU�YdU]�Automatic
Redraw �d_�SQ\\�dXU�1ed_]QdUT�CSbUU^�E`TQdU�V\_QdY^W�gY^T_g

6YWebU�!$�&"*�1ed_]QdUT�CSbUU^�E`TQdUc�4YQ\_W

1�cdbY^W�VYU\T�Q\\_gc�i_e�d_�U^dUb�Q�dY]U�Y^dUbfQ\�Y^�cUS_^Tc��9V�i_e�U^�
dUb�Q�dY]U�fQ\eU�h�XUbU�Q^T�dXU^�S\YS[�dXU�Redd_^�Set��7U_7U^Yec�gY\\
bU`QY^d�dXU�`b_ZUSd�`\_d�UfUbi�h�cUS_^Tc�

I_e�]Qi�bU]_fU�dXU�TYQ\_W�Vb_]�dXU�cSbUU^��YV�i_e�S\YS[�dXU�Exit�Red�
d_^�_V�Ydc�XUQTUb�\Y^U��DXYc�QSdY_^�Q\c_�TYcSQbTc�dXU�Qed_]QdUT�cSbUU^
e`TQdUc��?b�i_e�]Qi�cUd�dXU�dY]U�Y^dUbfQ\�d_�fQ\eUc�,� �
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!$�!# 7bQ`X�D__\

D_�fYceQ\YjU�Q^T�S_]`QbU�dXU�SebfUc�SebbU^d�Q^T�VedebU�d__\c�_V�7U_�
7U^Yec�ecU�Q^T�gY\\�ecU�dXU�7bQ`X�d__\��6_b�TUU`Ub�Uh`\Q^QdY_^c�_^�dXU
bUc`USdYfU�SebfUc�bUVUb�d_�dXU�bUc`USdYfU�SXQ`dUbc��DXYc�cUSdY_^�gY\\�WYfU
WU^UbQ\�Y^V_b]QdY_^�_^�dXU�7bQ`X�d__\�

9V�i_e�XQfU�cU\USdUT�dXU�TYc`\Qi�_V�Q�WbQ`X��ceSX�Qc�dXU�S_^dUhd�]U^e
_`dY_^�Graphics… �_V�Q�[Y^U]QdYS�dbQZUSd_bi��dXU�bUc`USdYfU�SebUfUc
gY\\�RU�fYceQ\YjUT�fYQ�dXU�7bQ`X�d__\�

1fQY\QR\U�@\_dc������������=U^e 4Yc`\QiUT�@\_dc

1fQY\QR\U�?`dY_^c

6YWebU�!$�&#*�7bQ`X�D__\��4Yc`\QiY^W�Dg_�DbQZUSd_bi�3ebfUc�
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9^TU`U^TU^d\i�_V�dXU�^e]RUb�Q^T�[Y^T�_V�WbQ`Xc�TYc`\QiUT��dXU�WbQ`X
d__\�_VVUbc�dXU�V_\\_gY^W�Ve^SdY_^c*

• 1�`e\\�T_g^�]U^e�gX_cU�_`dY_^c�QbU�Q\c_�QfQY\QR\U�fYQ�dXU�S_^dUhd
]U^e

• 1�\Ycd�_V�Q\\�QfQY\QR\U�`\_dc�Qc�Q�`Qbd�_V�dXU�d__\RQb
• 1�cU\USdY_^�_V�_`dY_^c�Qc�Q�`Qbd�_V�dXU�d__\RQb
• DXU�QbUQ�V_b�dXU�fYceQ\YjUT�WbQ`XYSc��GXU^�i_e�_`U^�_^\i�_^U

WbQ`XYS��Yd�gY\\�S_fUb�dXU�gX_\U�QbUQ��CUfUbQ\�WbQ`XYSc�gY\\�RU�dY\UT
fUbdYSQ\\i�_^�dXU�cSbUU^��2i�dXYc��i_e�SQ^�UQcY\i�S_]`QbU�dXU]�ec�
Y^W�dXU�dY]U�QhYc�

=_cd�_V�dXUcU�Ve^SdY_^c�QbU�TUcSbYRUT�TUdQY\UT�Y^�dXU�7@C�5TYd�=Q^eQ\�
6_b�VebdXUb�Y^V_b]QdY_^�`\UQcU�bUVUb�d_�Ydc�SXQ`dUb�_^�dXU�ecUb�Y^dUb�
VQSU��SXQ`��#���_^�dXU�VY\dUb�Ve^SdY_^c��SXQ`��'��Q^T�_^�dXU�WbQ`XYS
Ve^SdY_^c��SXQ`��! ��

!$�!#�! 4Yc`\Qi�_V�7bQ`Xc

DXU�7bQ`X�d__\�_VVUbc�dXU�_`dY_^�_V�TYc`\QiY^W�cUfUbQ\�`\_dc�cY]e\dQ^U�
_ec\i�_^�dXU�cSbUU^��DXU�QbU�QbbQ^WUT�_^�d_`�_V�UQSX�_dXUb��DXU�R_h
1fQY\QR\U�@\_dc�\Ycdc�Q\\�WbQ`XYSc�V_b�gXYSX�fQ\eUc�UhYcd��D_�cU\USd�Q
WbQ`XYS��Zecd�S\YS[�dXU�S_^db_\�R_h�^Uhd�d_�dXU�^Q]U��1\\�fQ\eUc�Q^T
WbQ`XYSc�QbU�cdY\\�QfQY\QR\U�



7U_7U^Yec� !$��D__\R_h
EcUbµc�=Q^eQ\

!#�&&)

!$�!#�" �?`dY_^c

DXU�_`dY_^c�V_b�WbQ`XYSc�Q\gQic�bUVUb�d_�Q�cY^W\U�WbQ`XYS��4UVY^U�dXU
dY]U�c`Q^�Q^T�dXU�\QRU\�cU`QbQdU\i�V_b�UfUbi�WbQ`XYS��D_�T_�c_�QSdYfQdU
dXU�WbQ`XYS�Ri�S\YS[Y^W�Yd�Y^�dXU�WbQ`XYS�QbUQ�_b�Ri�QSdYfQdY^W�Ydc�^Q]U
Y^�dXU�R_h�1fQY\QR\U�@\_dc�

CU\USd�Q�dY]U�c`Q^��j__]��Ri�TbQWWY^W�dXU�Sebc_b�Vb_]�dXU�cdQbd�dY]U
d_�dXU�U^T�dY]U�_V�dXU�SX_cU^�dY]U�c`Q^��1�bUSdQ^W\U�gY\\�]Qb[�dXU�cU�
\USdUT�dY]U�c`Q^��BUdeb^�d_�dXU�\Qcd�dY]U�cU\USdUT�c`Q^��ecY^W�dXU
]U^e�_`dY_^�Plot/Zoom back��BUdeb^�d_�dXU�WU^UbQ\�fYUg�fYQ�dXU�bU�
c`USdYfU�_`dY_^ Plot /Zoom all.

1�WbYT��Plot /Grid) gY\\�]Q[U�dXU�_bYU^dQdY_^�Q�\_d UQcYUb�

@_Y^d]Qb[Ubc��Plot/Pointmarker��Y^V_b]�i_e�_^�dXU�_RcUbfQ�
dY_^�dY]U�V_b�UQSX�U`_SX��DXUi�gY\\�_^\i�RU�TYc`\QiUT��YV�dXU�cYjU�_V
dXU�WbQ`XYS�QbUQ�_b�_V�dXU�SX_cU^�dY]U�c`Q^�Q\\_gc�dXU�fYceQ\YjQ�
dY_^�_V�dXU�U`_SXc�

5^T]Qb[Ubc�(Plot/Endmarkers)�]Qb[�dXU�RUWY^^Y^W�Q^T�dXU�U^T
_V�Q�SebfU�Q^T�QTT�Q�\QRU\�

DXU�QWU^TQ�WYfUc�QTTYdY_^Q\�Y^V_b]QdY_^�_^�dXU�WbQ`XYS��YV�QfQY\�
QR\U�

DXU�\UWU^T��Plot/Legend��bUVUbc�d_�dXU�\UWU^T�_V�dXU�SebfU�TYc�
`\QiUT�_^�dXU�bYWXd�cYTU�_V�dXU�cSbUU^��YV�dXYc�_`dY_^�Yc�QSdYfQdUT�
DXYc�\UWU^T�gY\\�Q\c_�Y^S\eTU�Y^V_b]QdY_^�_^�cdQdYS�SebfUc�dXQd�i_e
]YWXd�XQfU�QTTUT��\Y[U�dXU�]UQ^�_b�dXU�\Y^UQb�bUWbUccY_^�\Y^U�
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DXU�d__\RQb��Plot/Toolbar��SQ^�RU�d_WW\UT�_VV�d_�_VVUb�i_e
]_bU�c`QSU�V_b�i_eb�WbQ`XYSc�

!$�!#�# CdQdYcdYSQ\�fQ\eUc

DXU�7bQ`X�d__\�_VVUbc�i_e�dXU�_`dY_^�_V�Q�\Y^UQb�bUWbUccY_^�Q^Q\icYc�V_b
UfUbi�WbQ`XYS��DXYc�Q^Q\icYc�gY\\�\UQT�d_�Q�dbU^T�TUVY^YdY_^��DXU�bUce\dc
gY\\�RU�TYc`\QiUT�Y^�dXU�QWU^TQ��Statistics/Legend��_b�Qc�Q
cdbQYWXd�\Y^U�fYceQ\YjUT�Y^�i_e�WbQ`XYS��3X__cU�dXU�]U^e�_`dY_^�Sta-
tistics/Linear Regression�

DXU�]UQ^�gY\\�Q\c_�RU�TYc`\QiUT�Qc�Q�cdbQYWXd�\Y^U���Statistics/
Mean���DXU�V_\\_gY^W�VYWebU�WYfUc�i_e�Q^�UhQ]`\U��dXU�\UWU^T�gY\\
XU\`�i_e�d_�YTU^dYVi�dXU�dg_�cdbQYWXd�\Y^Uc�

6YWebU�!$�&$*�<Y^UQb�BUWbUccY_^��=UQ^��1WU^TQ�Q^T�<UWU^T
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D_�bUTeSU�dXU�WbQ`XYS�e^TUb�S_^cYTUbQdY_^�_V�dXU�\Y^UQb�dbU^T��SX__cU
dXU�_`dY_^�Statistics/Difference Linear Regression��DXU
WbQ`XYS�gY\\�RU�bUTbQg^�Q^T�dXU�\UWU^T�gY\\�RU�e`TQdUT�

9V�dXU�`e\\�T_g^�]U^e�Statistics/Legend�Yc�QSdYfQdUT��dXU�_`dY_^
1WU^TQ��Plot/Agenda��SQ^�RU�d_WW\UT��9V�Yd�gY\\�RU�TYc`\QiUT��Yd�gY\\
WYfU�i_e�dXU�V_\\_gY^W�fQ\eUc*

• <Y^UQb�BUWbUccY_^�i�-�_VVcUd���c\_`U���h
• =UQ^
• B=C*�b__d�]UQ^�caeQbU
• CdQ^TQbT�TUfYQdY_^�_VVcUd
• CdQ^TQbT�TUfYQdY_^�c\_`U
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!$�!$ 4YcdQ^SU�=UdUb

2i�TUVQe\d��7U_7U^Yec�S_]`edUc�dXbUU�TY]U^cY_^Q\�`_Y^d�`_cYdY_^c
Q^T�TYcdQ^SU�S_]`_^U^dc��DXU�TYcdQ^SU�]UdUb�_`dY_^�Q\\_gc�i_e�d_
QTT�dg_�TY]U^cY_^Q\�bU\QdYfU�TYcdQ^SUc�RUdgUU^�cU\USdUT�`_Y^dc�d_�i_eb
`b_ZUSd�

1�S\YS[�_^d_�dXU�YdU]�Distance Meter�_V�dXU�Tools�`e\\�T_g^�]U^e
SQ\\c�dXU�4YcdQ^SU�=UdUb�V\_QdY^W�gY^T_g�

6YWebU�!$�&%*�4YcdQ^SU�=UdUb�4YQ\_W

Dg_�cdbY^W�VYU\Tc�Q\\_g�i_e�d_�U^dUb�dXU�`_Y^d�^e]RUbc�_V�dXU�cdQbd�Q^T
U^T�`_Y^d�_V�dXU�RQcU\Y^U��5TYdY^W�dXUcU�VYU\Tc�Yc�fUbi�UQci*
• 3\YS[�dXU�`_Y^d�^e]RUbc�Qd�dXU�^QfYWQd_b��_b
• 3\YS[�dXU�`_Y^d�Y^�dXU�`b_ZUSd�`\_d��_b
• 5^dUb�dXU�`_Y^d�^e]RUbc�fYQ�dXU�[UiR_QbT�[Uic

5QSX�_V�dXUcU�_`dY_^c�UTYdc�dXU�SebbU^d\i�cU\USdUT�`_Y^d�^e]RUb�d_�dXU
SebbU^d\i�QSdYfQdUT�cdbY^W�VYU\T��9V�dg_�`_Y^d�^Q]Uc�QbU�WYfU^��7U_7U^�
Yec�Qed_]QdYSQ\\i�S_]`edUc�Q��`_cYdYfU��TYcdQ^SU�Y^�dXU�SebbU^d�\U^WdX
e^Yd�RUdgUU^�dXU�dg_�`_Y^dc�Vb_]�dXU�SebbU^d�`_Y^d�`b_`UbdYUc��7U_�
7U^Yec�TYc`\Qic�dXU�TYcdQ^SU�RUdgUU^�dXU�SebbU^d\i�SX_cU^�`_Y^dc�Y^
dXU�TYcdQ^SU�cdbY^W�VYU\T�_V�dXU�4YcdQ^SU�=UdUb�gY^T_g�Q^T�Q\c_�Y^�dXU
`b_ZUSd�`\_d�
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DXU�SQ\Se\QdUT�TYcdQ^SUc�TU`U^T�Vb_]�dXU�XUYWXdc�_V�dXU�cdQbd�Q^T�U^T
`_Y^d��DXUbUV_bU��dXU�4YcdQ^SU�=UdUb�TYQ\_W�_VVUbc�dXU�_`dY_^�d_�bU�
TeSU�dXU�XUYWXd�Y^V\eU^SU��7U_7U^Yec�]Qi�SQ\Se\QdU�TYcdQ^SUc�Qc
True Distance C\_`U�TYcdQ^SU��^_�XUYWXd�Y^V\eU^SUc�QbU�S_^cYT�

UbUT�
Grid Distance� dXU�`_cYdY_^�_V�dXU�U^T�`_Y^d�Yc�bUTeSUT�d_�dXU�`_�

cYdY_^�Qd�dXU�XUYWXd�_V�dXU�cdQbd�`_Y^d�
Grid Horizontal4YcdQ^SU�RUdgUU^�R_dX�`_Y^dc�`b_ZUSdUT�_^d_

=UQ^�CUQ�<UfU\�

9V�i_e�gQ^d�d_�[UU`�dXU�SebbU^d\i�S_]`edUT�TYcdQ^SU��S\YS[�dXU�Redd_^
Keep�_V�dXU�4YcdQ^SU�=UdUb�gY^T_g��DXYc�QSdY_^�bUce\dc�Y^�dXU�V_\\_g�
Y^W*
• DXU�4YcdQ^SU�=UdUb�]_Te\U�QTTc�Q�\QiUb�d_�Q\\�4Yc`\Qi�7b_e`c�Y^

dXU�SebbU^d�`b_ZUSd��DXU�^Q]U�_V�dXU�\QiUb�Yc�Distance Meter;X�
gXUbU�h�cdQ^Tc�V_b�S_^cUSedYfU�^e]RUbc��DXU�\QiUb�S_^cYcdc�_V�Q�\Y^U
S_^^USdY^W�dXU�cdQbd�Q^T�U^T�`_Y^d�Q^T�dXU�S_]`edUT�TYcdQ^SU�
I_e�]Qi�Y^QSdYfQdU�_b�TU\UdU�dXU�\QiUb�\QdUb�_^�

• DXU�4YcdQ^SU�=UdUb�]_Te\U�QSdYfQdUc�dXU�SebbU^d�4YcdQ^SU�=UdUb
\QiUb�Y^�Q\\�4Yc`\Qi�7b_e`c��DXYc�]UQ^c��dXQd�dXU�`b_ZUSd�`\_d�TYc�
`\Qic�dXU�TYcdQ^SU�

• DXU�4YcdQ^SU�=UdUb�]_Te\U�Qed_]QdYSQ\\i�U]`dYUc�dXU�4YcdQ^SU
=UdUb�TYQ\_W�V_b�i_e�d_�U^dUb�^Ug�`_Y^dc�Q^T�W_�_^�gYdX�S_]`edY^W
TYcdQ^SUc�

DXYc�_`dY_^�Q\\_gc�i_e�d_�cY]e\dQ^U_ec\i�TYc`\Qi�dXU�TYcdQ^SUc�RUdgUU^
Q\\�`_Y^dc�_V�i_eb�^Udg_b[�
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6YWebU�!$�&&*�4YcdQ^SUc�;U`d

I_e�]Qi�XYTU�dXU�S_]`edUT�TYcdQ^SUc�dU]`_bQbY\i�_b�TU\UdU�dXU]
Vb_]�dXU�`b_ZUSd��9^�R_dX�SQcUc��_`U^�dXU�7b_e`�4UVY^YdY_^�TYQ\_W��D_
_`U^�dXU�TYQ\_W
• 3X__cU�dXU�]U^e�_`dY_^�Process/Settings/Display��QSdYfQdU

Q�TYc`\Qi�Wb_e`�^Q]U�Q^T�S\YS[�Define…��dXYc�_`dY_^�Q\\_gc�i_e�d_
cU\USd�^_d�_^\i�dXU�SebbU^d�4Yc`\Qi�7b_e`���_b

• 3X__cU�dXU�]U^e�_`dY_^�View/Display/Config Layers��_b
• 3\YS[�dXU�bUc`USdYfU�d__\RQb�Redd_^�Vb_]�dXU�d__\RQb

4Yc`\Qi�

½ D_�XYTU�_^U��cUfUbQ\�_b�Q\\�[U`d�TYcdQ^SUc�Y^�dXU�SebbU^d�4Yc`\Qi
7b_e`�_V�i_eb�`\_d��Zecd�S\UQb�dXU�SXUS[R_hUc�_V�dXU�bUc`USdYfU�\QiUbc
Distance Meter;X�

½ D_�TU\UdU�_^U��cUfUbQ\�_b�Q\\�[U`d�TYcdQ^SUc�Vb_]�dXU�`b_ZUSd�QSdYfQdU
dXU�bUc`USdYfU�\QiUbc�Distance Meter;X���DXU^�S\YS[�dXU�Redd_^�De-
lete �RUi_^T�dXU�R_h�1``\YSQdY_^�<QiUb�
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I_e�]Qi�bU]_fU�dXU�4YcdQ^SU�=UdUb�TYQ\_W�Vb_]�dXU�cSbUU^��YV�i_e
S\YS[�dXU�5hYd�Redd_^�_V�Ydc�XUQTUb�\Y^U�

DXU�V_\\_gY^W�Yc�Q^�UhQ]`\U�V_b�dXU�S_]RY^QdY_^�_V�dXU�d__\�4YcdQ^SU
=UdUb�gYdX�Q�cU\V�TUVY^UT�4Yc`\Qi�7b_e`�dXQd�S_^dQY^c�_^\i�dXU�\QiUbc
V_b�CdQdYS�@_Y^dc��dXU�bUVUbU^SU�RQb�Q^T�dXU�>_bdX�Qbb_g�

6YWebU�!$�&'*�4UVY^U�<QiUb�7b_e`�4YcdQ^SUc

9V�i_e�QSSU`d�dXU�QR_fU�cU\USdY_^�Q^T�QSdYfQdU�Yd�V_b�Q�TU]_�TQdQ�cUd�
i_e�]Qi�cUU�Q�`\_d�\Y[U�dXU�V_\\_gY^W�QVdUb�cUddY^W�dXU�TYcdQ^SUc�V_b
dXbUU�RQcU\Y^Uc*
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6YWebU�!$�&(*�4YcdQ^SU�=UdUb���C`USYQ\�4Yc`\Qi
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1�fUbi�VY^U�_`dY_^�_V�7U_7U^Yec�Yc�dXU�S_\_bUT�Q^T�\QRU\UT�TYc`\Qi
_V�dXU�`b_ZUSd�bU\YUV�Y^�V_b]�_V�Yc_\Y^Uc��7U_7U^Yec�S_]`edUc�dXU
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DXU�TYQ\_W�9c_\Y^Uc�S_^cYcdc�_V�V_eb�`QWUc�
• DXU�`QWU�3_^d_eb�\Y^Uc�_VVUbc�dXU�`QbQ]UdUbc�^UUTUT�V_b�dXU

S_]`edQdY_^�_V�dXU�\Y^Uc��I_e�]Qi�TU\UdU�dXU�S_^dU^dc�_V�dXU
9c_\Y^U�<QiUbc�XUbU�

• DXU�`QWU�3_\_bc�Q\\_gc�i_e�d_�cUd�dXU�S_\_bc�V_b�dXU�S_^d_eb�\Y^Uc�
• DXU�`QbQ]UdUbc�^USUccQbi�V_b�\QRU\Y^W�SQ^�RU�V_e^T�Y^�`QWU�<Q�

RU\c�
• @QWU�8UYWXdc�Q\\_gc�i_e�d_�SX__cU�dXU�8UYWXd�CicdU]

I_e�]Qi�cdQbd�dXU�S_]`edQdY_^�Q^T�TbQgY^W�_V�dXU�S_^d_eb�\Y^Uc
gYdXY^�UQSX�_V�dXU�`QWUc��Redd_^�Draw���3\_cU�dXU�TYQ\_W�Q^T�cd_bU�dXU
cUddY^W�fYQ�dXU�Redd_^�Close�

GXY\U�7U_7U^Yec�S_]`edUc�dXU�Yc_Xi`cUc��Q�`b_WbUcc�RQb�cX_gc�e`��9V
^USUccQbi��i_e�]Qi�SQ^SU\�dXU�QSdY_^�fYQ�Ydc�Redd_^�Cancel�
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!$�!%�! 3_]`edQdY_^�_V�9c_\Y^Uc

1TTYdY_^Q\\i�d_�Qd�\UQcd�dXbUU�`_Y^dc�gYdX�XUYWXd�S__bTY^QdUc��7U_7U^�
Yec�^UUTc�fQ\eUc�V_b�dXbUU�`QbQ]UdUbc�d_�Y^dUb`_\QdU�V_b�Yc_\Y^Uc��DXUcU
i_e�]Qi�cUd�fYQ�dXU�`QWU�3_^d_eb�\Y^Uc��5^dUb�Q�fQ\eU�V_b�dXU�TYcdQ^SU
RUdgUU^�dXU�S_^d_eb�\Y^Uc��Contour lines interval���9V�dXU
Yc_\Y^U�_V�fQ\eU�jUb_�Yc�^_d�d_�RU�dXU�cdQbdY^W�\Y^U��i_e�]Qi�SXQ^WU�dXU
fQ\eU�Offset�

CY^SU�7U_7U^Yec�S_]`edUc�dXU�XUYWXd�fQ\eUc�Qd�dXU�Sb_ccY^Wc�_V�Q�bUS�
dQ^We\Qb��Y^dUb^Q\�WbYT��dXU�Yc_\Y^Uc�gY\\�RU�dXU�]_bU�QSSebQdU��dXU
]_bU�Sb_cc�\Y^Uc�i_e�`b_fYTU��8_gUfUb��Q�\QbWU�Q]_e^d�_V�Sb_cc�\Y^Uc
Y^V\eU^SUc�dXU�S_]`edY^W�dY]U�S_^cYTUbQR\U��TU`U^TU^d�Q\c_�_^�dXU
^e]RUb�_V�`_Y^dc�Y^�dXU�`b_ZUSd��

DXUbUV_bU��i_e�SQ^�UTYd�dXU�^e]RUb�_V�Sb_cc�\Y^Uc�V_b�dXU�`b_ZUSd��DXU
TUVQe\d�fQ\eU�_V�!&�V_b�Number of crosslines Yc�Q�bU\QdYfU\i�c]Q\\
fQ\eU�

I_e�]Qi�SXUS[�dXU�XUYWXd�bQ^WU�_V�i_eb�`b_ZUSd�Y^�\Y^U�Range of
heights��gXYSX�WYfUc�i_e�dXU�\_gUcd�Q^T�dXU�XYWXUcd�XUYWXd�gYdXY^�dXU
`b_ZUSd��WYfU^�Y^�dXU�SX_cU^�8UYWXd�CicdU]�

!$�!%�" CUddY^W�3_\_bc

I_e�]Qi�TUVY^U�dXU�S_\_bc�_V�dXU�Yc_\Y^Uc�fYQ�dXU�`QWU�3_\_bc��7U_7U^�
Yec�Qed_]QdYSQ\\i�Y^dUb`_\QdUc�dXU�S_\_b�V_b�UQSX�S_^d_eb�\Y^U�cdQbdY^W
gYdX�dXU�S_\_bc�cUd�V_b�dXU�\Y^Uc�gYdX�dXU�\_gUcd�Q^T�dXU�XYWXUcd�XUYWXd
fQ\eU�
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CUd�dXU�fQ\eUc�V_b�dXU�S_\_bc�BUT��7bUU^�Q^T�2\eU�V_b�dXU�S_^d_eb�\Y^U
gYdX�dXU�\_gUcd�XUYWXd�fQ\eU�_V�dXU�`b_ZUSd�fYQ�dXU�S_\e]^�Low��S_bbU�
c`_^TY^W\i�i_e�cUd�dXU�fQ\eUc�V_b�dXU�Yc_\Y^U�gYdX�dXU�XYWXUcd�fQ\eU�fYQ
dXU�S_\e]^�High�

1�S_\_b�SXQbd�Y^TYSQdUc�dXU�\_gUcd�Q^T�dXU�XYWXUcd�XUYWXd�fQ\eU�_V�dXU
`b_ZUSd�Y^�S_]RY^QdY_^�gYdX�dXU�S_\_b�S_]RY^QdY_^�SebbU^d\i�cU\USdUT�
3XQ^WUc�cX_g�e`�dXUbU�QVdUb�dXU�SXQ^WU�_V�Q�fQ\eU��Qc�c__^�Qc�i_e
\UQfU�dXU�bUc`USdYfU�VYU\T�

DXU�V_\\_gY^W�fQ\eUc�bUce\d�Y^�Q�Ve^SdY_^Q\�S_\_b�cSQ\U�RUdgUU^�Q�iU\�
\_gYcX�Q^T�Q�TQb[�Rb_g^*
<_g*� BUT�"%%�� 7bUU^�"%%�� 2\eU�!$ 
8YWX* BUT�!  �� 7bUU^�" �� 2\eU�! 
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>e]UbYSQ\�XUYWXd�fQ\eUc�Q\c_�QTT�d_�dXU�fYceQ\YjQdY_^�_V�dXU�bU\YUV��DXU
`QWU�<QRU\c�Q\\_gc�i_e�d_�TUVY^U��X_g�]Q^i�Yc_\Y^Uc�gY\\�RU�\QRU\UT
�Labels every n. contour line���1TTYdY_^Q\\i��i_e�]Qi�cUd�dXU
TYcdQ^SU�RUdgUU^�dXU�\QRU\c�_^�Q�cY^W\U�S_^d_eb�\Y^U��Distance be-
tween labels��

6YWebU�!$�'"*�@QWU�<QRU\c

!$�!%�$ 8UYWXdc

I_e�]Qi�cU\USd�V_b�gXYSX�XUYWXd�cicdU]�S_ed_eb�\Y^Uc�cXQ\\�TYc`\Qi�dXU
XUYWXdc��1\\�XUYWXdc�dXU^�bUVUb�d_�dXU�WYfU^�cicdU]��DXU�`QWU�XUYWXdc
Q\\_gc�i_e�d_�SX__cU�Vb_]*
• 5\\Y`c_YTQ\�8UYWXdc
• ?bdX_]UdbYS�8UYWXdc
• 7U_YTQ\�8UYWXdc
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!$�!%�% 9c_\Y^U�<QiUbc

GXU^�S_]`edY^W�dXU�Yc_\Y^Uc��7U_7U^Yec�SbUQdUc�dg_�^Ug�\QiUbc��gXYSX
gY\\�RU�Qed_]QdYSQ\\i�QTTUT�d_�Q\\�<QiUb�7b_e`c�_V�dXU�`b_ZUSd��DXUcU
QbU�dXU�\QiUbc�9c_\Y^Uc�Q^T�9c_\Y^U�<QRU\c��1c�eceQ\��i_e�]Qi�TUQSdYfQdU
_b�TU\UdU�dXU�\QiUbc�fYQ�dXU�TYQ\_W�7b_e`�4UVY^YdY_^��bUVUb�d_�SXQ`dUb
%�"�"��

DXU�`QWU�3_^d_eb�\Y^Uc�_VVUbc�i_e�dXU�QTTYdY_^Q\�_`dY_^��d_�TU\UdU�dXU
S_^dU^dc�_V�dXUcU�\QiUbc�TYbUSd\i�Vb_]�dXU�TYQ\_W�9c_\Y^Uc��1c�c__^�Qc
i_e�S\YS[�dXU�Redd_^�Remove Layer��dXU�S_^d_eb�\Y^Uc�gY\\�TYcQ``UQb
Vb_]�dXU�`b_ZUSd�`\_d�
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!$�!& C_e^Tc�d_�9TU^dYVi �1SdY_^c

C_e^Tc�Q\\_g�i_e�d_�QS_ecdYSQ\\i�S_^db_\�i_eb�QSdY_^c�_^�i_eb�`b_ZUSd�
7U_7U^Yec�S_]Uc�Q\_^W�gYdX�Q�VUg�RUU`c�d_�QbYcU�i_eb�QddU^dY_^��Uc`U�
SYQ\\i�YV�QSdY_^c�QbU�VY^YcXUT��U�W���QVdUb�dXU�Y^cUbdY_^�_V�VY\Uc��QVdUb
`b_SUccY^W�_b�QTZecd]U^d��_b�YV�QSdY_^c�VQY\UT��I_e�]Qi�Secd_]YjU�i_eb
`Ubc_^Q\�S_`i�_V�7U_7U^Yec�V_b�RUU`c�_b�_dXUb�c_e^Tc��DXYc�_`dY_^�Yc
_V�c`USYQ\�Y^dUbUcd��YV�i_eb�@3�Yc�UaeY``UT�gYdX�]e\dY�]UTYQ�S_]`_�
^U^dc�

3X_cU�dXU�]U^e�YdU]�More…�_V�dXU�Tools �`e\\�T_g^�]U^e��DXU�TYQ�
\_W�=_bU�D__\c�`_`c�e`��3X__cU�dXU�YdU]�Sound System �d_�SQ\\�dXU
TYQ\_W�C_e^T�CicdU]�

6YWebU�!$�'$*�C_e^T�CicdU]�4YQ\_W

DXU�TYQ\_W�_VVUbc�i_e�Q�\Ycd�R_h�gYdX�Q\\�UfU^dc��gXYSX�QbU�SebbU^d\i
QfQY\QR\U�V_b�c_e^T�QccYW^]U^d��DXU�cdbY^W�VYU\T�RU^UQdX�TYc`\Qic�V_b
UQSX�UfU^d�dXU�SebbU^d\i�QccYW^UT�c_e^T�VY\U�gYdX�dXU�TUVQe\d�UhdU^cY_^
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*.WAV��I_e�]Qi�cU\USd�Q^i�_V�dXU�UfU^dc�Q^T�QccYW^�Q^_dXUb�c_e^T�VY\U
d_�Yd��5YdXUb�U^dUb�dXU�`QdX�Q^T�VY\U�^Q]U�]Q^eQ\\i�_b�Rb_gcU�V_b�Yd�Ri
S\YS[Y^W�dXU�Redd_^�…���DXU�QccYW^UT�c_e^T�VY\U�]ecd�S_^V_b]�Q^�Uh�
dU^cY_^�*.WAV�VY\U��D_�QccYW^�dXU�*.WAV�VY\U�d_�Q^�UfU^d��S\YS[�dXU�Red�
d_^�Set ��9V�i_e�VYbcd�gQ^d�d_�dUcd�dXU�c_e^T��S\YS[�dXU�Redd_^�Test �

DXU�V_\\_gY^W�\Ycd�WYfUc�i_e�dXU�UfU^dc��gXYSX�QbU�SebbU^d\i�QfQY\QR\U
V_b�c_e^T�QccYW^]U^d�Q^T�cX_bd\i�Uh`\QY^c�dXUYb�QSdY_^c�

Change_Line 3XQ^WU�dXU�`b_`UbdYUc�_V�Q�RQcU\Y^U��fUSd_b�_b�dbQ�
ZUSd_bi

Change_Point 3XQ^WU�dXU�`b_`UbdYUc�_V�Q�`_Y^d

Change_Project 3XQ^WU�dXU�`b_`UbdYUc�_V�Q�`b_ZUSd

Close_Project 3\_cU�dXU�SebbU^d�`b_ZUSd

Select_File CU\USd�Q�VY\U�Y^�dXU�9^cUbd�6Y\Uc�TYQ\_W

Select_Line CU\USd�Q�RQcU\Y^U��fUSd_b�_b�dbQZUSd_bi�Y^�dXU�`b_Z�
USd�`\_d�_b�Y^�dXU�^QfYWQd_b

Select_OBS CU\USd�Q^�_RcUbfQdY_^�VY\U�Y^�dXU�^QfYWQd_b

Select_Point CU\USd�Q�`_Y^d�Y^�dXU�`b_ZUSd�`\_d�_b�Y^�dXU�^QfYWQ�
d_b

Select_Total CU\USd�Q�d_dQ\�cdQdY_^�]UQcebU]U^d�Y^�dXU�`b_ZUSd
`\_d�_b�Y^�dXU�^QfYWQd_b

I_e�]Qi�bU]_fU�dXU�TYQ\_W�Vb_]�dXU�cSbUU^
• YV�i_e�S\YS[�dXU�Close �Redd_^�_V�dXU�TYQ\_W�C_e^T�CicdU]�_b
• 9V�i_e�S\YS[�dXU�5hYd�Redd_^�_V�Ydc�XUQTUb�
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I_e�]Qi�Secd_]YjU�i_eb�cicdU]�Y^�]Q^i�gQic��DXUcU�S_]`bYcU�dXU�\Qi�
_ed�_V�7U_7U^Yecµ�cebVQSU�Qc�gU\\�Qc�c_]U�`b_SUccY^W�Y^V_b]QdY_^�
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1�!�$ CYjY^W ����������������������������������������������������������������������������������������� !%�'#"
1�!�% DXU�?ed`ed�GY^T_g ����������������������������������������������������������������� !%�'##

1�" 3ecd_]YjY^W�7\_RQ\�CUddY^Wc ������������������������������������������������� !%�'#$
1�"�! 5hdU^TY^W�dXU�4YQ\_W�3ecd_]YjU ���������������������������������������������� !%�'#%
1�"�" 3ecd_]YjUª�E^Ydc��������������������������������������������������������������������� !%�'#&
1�"�# 3ecd_]YjUª�7<>�3XQ^^U\�1ccYW^]U^d ���������������������������������� !%�'#(
1�"�$ 3ecd_]YjUª�7@C���7<>������������������������������������������������������������ !%�'#)
1�"�% 3ecd_]YjUª�4US_TUb ��������������������������������������������������������������� !%�'$ 
1�"�& 3ecd_]YjUª�=UccQWUc �������������������������������������������������������������� !%�'$"
1�"�' 3ecd_]YjUª�D_dQ\�CdQdY_^ �������������������������������������������������������� !%�'$$
1�"�( 3ecd_]YjUª�D__\c��_`dY_^Q\� �������������������������������������������������� !%�'$&
1�"�) 3ecd_]YjUª�4<<c��_`dY_^Q\���������������������������������������������������� !%�'$'

1�# 3ecd_]YjU�?RZUSd�Cdi\Uc��������������������������������������������������������� !%�'$)
1�#�! 7U^UbQ\ �������������������������������������������������������������������������������������� !%�'$)
1�#�" 3ecd_]YjU�dXU�<Y^U�Cdi\Uc ��������������������������������������������������������� !%�'%!
1�#�# 3ecd_]YjU�dXU�@_Y^d�Cdi\U ��������������������������������������������������������� !%�'%$
1�#�$ 3ecd_]YjU�DY]U�=Qb[�Cdi\Uc����������������������������������������������������� !%�'%&
1�#�% 3ecd_]YjU�dXU�@\_d�2QS[Wb_e^T ����������������������������������������������� !%�'%(
1�#�& 3ecd_]YjU�dXU�@bY^d�6bQ]U ������������������������������������������������������� !%�'& 
1�#�' 3ecd_]YjU�6ebdXUb�CSbUU^�?RZUSdc ������������������������������������������� !%�'&"
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1�$ 3ecd_]YjY^W�D__\RQbc ������������������������������������������������������������!%�'&$

1�% 4UVY^U�D__\c ���������������������������������������������������������������������������!%�''#
1�%�! 1TTY^W�Q�D__\���������������������������������������������������������������������������� !%�''$
1�%�" 4U\UdY^W�Q�D__\�������������������������������������������������������������������������� !%�''&
1�%�# 3XQ^WU�dXU�@QdX�d_�Q�D__\�6Y\U ������������������������������������������������� !%�''&
1�%�$ 3_^VYWebU�=_bU�D__\c��������������������������������������������������������������� !%�'''

1�& 5h`_bd�6_b]Qdc �����������������������������������������������������������������������!%�'')
1�&�! 5h`_bd�6_b]Qdc���CdQdYS�������������������������������������������������������������� !%�'(!
1�&�" 5h`_bd�6_b]Qdc���;Y^U]QdYS ������������������������������������������������������ !%�'("
1�&�# 5h`_bd�6_b]Qdc�°�BU`_bdcª ����������������������������������������������������� !%�'($
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!%�! �DXU�=QY^�GY^T_g

7U_7U^Yec�ecUc�GY^T_gc�SQ`QRY\YdYUc�Y^�UfUbi�`_ccYR\U�gQi��GYdX�GY^�
T_gc�)%�Q^T�GY^T_gc�>D�$� �XYWXUb��i_e�]Qi�S\YS[�gYdX�dXU�bYWXd
]_ecU�Redd_^�_^d_�Q^i�fQ\eU���Y^TU`U^TU^d\i�gXUdXUb�Yd�]Qi�RU
SXQ^WUT�_b�^_d���Q^T�i_e�gY\\�bUSUYfU�Q^�UTYd�]U^e��Q\\_gY^W�i_e�d_
]Qb[�dXU�fQ\eU��d_�S_`i��Sed�Q^T�`QcdU��d_�TU\UdU�Q^T�d_�e^T_�dXU�\Qcd
QSdY_^��1fQY\QRY\Ydi�_V�dXUcU�_`dY_^c�Yc�TYc`\QiUT�

!%�!�! DXU�=_ecU

DXU�\UVd�]_ecU�Redd_^�Yc��Qc�eceQ\��ecUT�d_�]Qb[�Q^T�cU\USd�WbQ`XYS�_R�
ZUSdc��]U^e�_`dY_^c��d__\RQb�Redd_^��UdS��GXU^�TbQWWY^W�dXU�Sebc_b
gYdX�dXU�\UVd�]_ecU�Redd_^�i_e�SQ^�TUVY^U�dXU�j__]�VQSd_b��bUcYjU�dXU
gY^T_g�_b�dXU�`b_`_bdY_^�_V�^QfYWQd_b�Q^T�`b_ZUSd�QbUQ�
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6YWebU�!%�!*�J__]Y^W�Y^
DXU�S_^dU^dc�_V�dXU�bUSdQ^W\U�Y^�dXU�`b_ZUSd�`\_d�TYc`\QiUT�Y^�6YWebU
!%�!�S_fUbc�dXU�`b_ZUSd�`\_d�QbUQ�Y^�dXU�^Uhd�VYWebU�

6YWebU�!%�"*�1bUQ�J__]UT�Y^

DXU�bYWXd�]_ecU�Redd_^�`b_fYTUc�QSSUcc�d_�Q�S_^dUhd�cU^cYdYfU�]U^e�_V
]Q^i�Y]`_bdQ^d�Q^T�_VdU^�ecUT�`b_WbQ]�VUQdebUc�
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6YWebU�!%�#*�3_^dUhd�=U^e

!%�!�" DXU�=U^e

7U^UbQ\\i��GY^T_gc�]U^ec�QbU�VYhUT�Q^T�]Qi�^_d�RU�SXQ^WUT��7U_�
7U^Yec��X_gUfUb��gYdX�Ydc�V\UhYRY\Ydi��Q\\_gc�i_e�d_�_`dY]YjU�UfU^�dXU
]U^e��3X__cU�Options/Tools Menu…�Q^T Options/Export
Format... ��d_�SXQ^WU�cUfUbQ\�_V�7U_7U^Yecµ�]U^ec��cUU�cUSdY_^c
!%�%��!%�&��
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!%�!�# D__\RQbc

7U_7U^Yec�_VVUbc�Q�bQ^WU�_V�d__\RQbc��I_e�]Qi�UQcY\i�d_WW\U�d__\RQbc
_^�Q^T�_VV��D__\dY`c�S\QbYVi�dXU�Ve^SdY_^�_V�UQSX�Redd_^�_^�Q�d__\RQb
gYdX�Q�VUg�ci\\QR\Uc��cUU�cUSdY_^�!%�$��

I_e�TUdUb]Y^U�dXU�cXQ`U�Q^T�\_SQdY_^�_V�dXU�d__\RQbc�_^�dXU�cSbUU^�
=_fY^W�d__\RQbc�d_�dXU�e``Ub�\UVd�S_b^Ub�T_S[c�dXU]�Qc�Q�fUbdYSQ\�RQb
\UVd�_V�dXU�^QfYWQd_b��]_fY^W�d_�dXU�e``Ub�]QbWY^�T_S[c�dXU�d__\RQb
QbUQ�Qc�Q�X_bYj_^dQ\�RQb�d_�dXU�]U^e�RQb��1�T_eR\U�S\YS[�_^d_�dXU�d__\�
RQb�SXQ^WUc�Yd�Y^d_�Q�V\iY^W�gY^T_g�Q^T�fYSU�fUbcQ��1�S\YS[�gYdX�dXU
bYWXd�]_ecU�Redd_^�_^d_�dXU�d__\RQb�QbUQ�Q\\_gc�i_e�d_�cU\USd�Vb_]�dXU
\Ycd�_V�d__\RQbc�

6YWebU�!%�$*�D__\RQb�GY^T_g

!%�!�$ CYjY^W

1\\�GY^T_gc�VUQdebUc�V_b�cYjY^W�`QbU^d�Q^T�SXY\T�gY^T_gc�QbU�QfQY\QR\U�
I_e�]Qi�Q\c_�SXQ^WU�dXU�cYjU�_V�dXU�^QfYWQd_b�Q^T�dXU�`b_ZUSd�`\_d�QbUQ
Ri�]_fY^W�dXU�cU`QbQd_b�RUdgUU^�dXU]�

DXU�]U^e�_`dY_^c�Window/Tile, Tile Horizontally, Tile
Vertically�Q^T�Cascade�Q\\_g�i_e�d_�QbbQ^WU�`b_ZUSdc�_^�dXU�]QY^
cSbUU^��9V�i_e�XQfU�]Y^Y]YjUT�`b_ZUSd�gY^T_gc��dXUcU�]Qi�RU�QbbQ^WUT
ecY^W�Window/Arrange Icons�
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6YWebU�!%�%*�=U^e�GY^T_g

!%�!�% DXU�?ed`ed�GY^T_g

DXU�_ed`ed�gY^T_g�XU\`c�d_�RUddUb�S_^db_\�7U_7U^Yecµ�QSdY_^c�

9d�cX_gc�e`�gXU^�7U_7U^Yec�_ed`edc�dUhd�_V�Q^i�[Y^T��I_e�]Qi�TYc`\Qi
_b�XYTU�dXU�_ed`ed�gY^T_g�Ri�dXU�_`dY_^c�View Output/Hide Out-
put�_V�dXU�]U^e�Edit��DXU�_ed`ed�gY^T_g�]Qi�RU�T_S[UT�d_�dXU
]QY^�gY^T_gµc�R_bTUb�_b�\UVd�Qc�Q^�Y^TU`U^TU^d��V\_QdY^W�gY^T_g�
]_fUQR\U�d_�Q^igXUbU�_^�dXU�@3µc�cSbUU^��BUVUb�d_�SXQ`dUb�%�#�V_b�Q
TUdQY\UT�TUcSbY`dY_^�_V�dXU�_ed`ed�gY^T_g�_`dY_^c�

6YWebU�!%�&*�?ed`ed�GY^T_g
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!%�" 3ecd_]YjY^W�7\_RQ \�CUddY^Wc

DXU�3ecd_]YjU�gY^T_g�Yc�QfQY\QR\U�gYdX�dXU�]U^e�_`dY_^ Op-
tions/Customize… �_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^��9d
Yc�Q�^_dUR__[�S_^dQY^Y^W�(�`QWUc*

♦ E^Ydc
♦ 7<>�3XQ^^U\c
♦ 7@C�7<>
♦ 4US_TUb
♦ =UccQWUc
♦ D_dQ\�CdQdY_^
♦ D__\c��_`dY_^Q\�
♦ 4<<c��_`dY_^Q\�

9^�dXU�V_\\_gY^W�UQSX�_V�dXU�UYWXd�`QWUc�gY\\�RU�TUcSbYRUT�

6YWebU�!%�'*�3ecd_]YjU
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!%�"�! 5hdU^TY^W�dXU�4YQ\_W�3ecd_]YjU

DXU�dQRc�D__\c�Q^T�4<<c�QbU�QTTYdY_^Q\�_`dY_^c�dXQd�SQ^�RU�ReY\d�Y^
Qed_]QdYSQ\\i��I_e�Zecd�XQfU�d_�SXQ^WU�Q�cdbY^W�_V�dXU�cdQbd�e`�]QSb_�

?`U^�dXU�VY\U�INST-DIR\GG_START.M�gYdX�Q^i�UTYd_b�_V�i_eb
SX_YSU��DXU�V_\\_gY^W�dUhd�cX_gc�e`*

#

# Allow these pages in the customize dialog:

#       Tools

#       Dlls

#

# (Uncomment next line)

# system 1

4U\UdU�dXU�cYW^������Qd�dXU�RUWY^^Y^W�_V�dXU�cdbY^W*

# system 1

9d�gY\\�^_g�\__[�\Y[U�dXYc*

system 1

BUcdQbd�7U_7U^Yec��GXU^�i_e�_`U^�dXU�TYQ\_W�3ecd_]YjU�^_g��Yd�gY\\
Y^S\eTU�dXU�dQRc�D__\c�Q^T�4<<c�
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!%�"�" �3ecd_]YjUª�E^Ydc

7U_7U^Yec�ce``_bdc�TYVVUbU^d�e^Yd�cicdU]c��I_e�]Qi�ecU�_^U�_V�dXU
dXbUU�Q\bUQTi�Y]`\U]U^dUT�e^Ydc�_b�TUVY^U�Q�^Ug�cUd�_V�\U^WdX�e^Ydc�

6YWebU�!%�(*�E^Ydc

DXU�V_\\_gY^W�\U^WdX�e^Ydc�QbU�Y]`\U]U^dUT�Q^T�]Qi�RU�QSdYfQdUT�fYQ
dXU�bQTY_�Redd_^*
∗ Meter

∗ Feet

∗ US Survey Feet

∗ User Defined*�DXYc�_`dY_^�Q\\_gc�i_e�d_�TUVY^U�Q�cUd�_V�\U^WdX
e^Ydc�gYdX�c`USYVYUT�`QbQ]UdUbc�Y^��bU\QdY_^�d_�dXU�]UdUb�e^Yd�

I_e�]Qi�SX__cU�_^U�_V�dXU�V_\\_gY^W�Q^W\U�e^Ydc�fYQ�dXU�bQTY_�Redd_^*
∗ Degree

∗ Gon
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DXU�@QbQ]UdUb�R_h�Q\\_gc�i_e�d_�UTYd�dXU�S_^fUbcY_^�VQSd_bc�V_b�dXU
QSdYfQdUT�e^Yd�cUd��DXbUU�S_^fUbcY_^�VQSd_bc�QbU�ecUT�Y^TU`U^TU^d\i�_V
UQSX�_dXUb*
◊ Normal*�S_^fUbcY_^�VQSd_b�Q^T�e^Yd�^Q]U�Y^�bU\QdY_^�d_�]UdUbc
◊ Small*�S_^fUbcY_^�VQSd_b�Q^T�e^Yd�^Q]U�Y^�bU\QdY_^�d_�]Y\\Y]UdUbc
◊ Large*�S_^fUbcY_^�VQSd_b�Q^T�e^Yd�^Q]U�Y^�bU\QdY_^�d_�[Y\_]UdUbc

DXU�4UVQe\d�DY]U�J_^U�R_h�Q\\_gc�i_e�d_�U^dUb�Q�dY]U�TYVVUbU^SU�d_
7@C�dY]U�Y^�X_ebc�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�&))

!%�"�# 3ecd_]YjUª�7<>�3XQ^^U\�1ccYW^]U^d

7<?>1CC�cQdU\\YdUc�ecU�TYVVUbU^d�VbUaeU^SYUc�d_�dbQ^c]Yd�dXUYb�cYW^Q\c�
I_e�]Qi�QccYW^�UQSX�_V�dXU�fYcYR\U�7<?>1CC�cQdU\\YdUc�d_�Q�VbUaeU^Si
bU`bUcU^dY^W�^e]RUb��dXU�c_�SQ\\UT�SXQ^^U\���3X__cU�dXU�7<?>1CC
cQdU\\YdU�fYcYR\U��CF��Q^T�U^dUb�Q�SXQ^^U\�

CQdU\\YdUc�_^�_``_cYdU�XU]Yc`XUbUc�]Qi�ecU�dXU�cQ]U�VbUaeU^Si�

6YWebU�!%�)*��3ecd_]YjU�7<>�3XQ^^U\�1ccYW^]U^d

1�SXQ^^U\�^e]RUb�_V� �Y^TYSQdUc�dXQd�dXU�VbUaeU^Si�Yc�^_d�[^_g^�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'  

!%�"�$ 3ecd_]YjUª�7@C���7<>

6YWebU�!%�! *�7@C�7<?>1CC

I_e�SQ^�bUfYUg�Q^T�SXQ^WU�dXU�TQde]�dbQ^cV_b]QdY_^�RUdgUU^�dXU
G_b\T�7U_TUdYS�CicdU]�G7C($��7@C��Q^T�dXU�@J) ��7<?>1CC���I_e
XQfU�dXU�QRY\Ydi�d_�dQ[U�VedebU�TUfU\_`]U^dc�Y^�dbQ^cV_b]QdY_^�`Q�
bQ]UdUbc�Y^d_�QSS_e^d�

I_e�SQ^�Q\c_�ecU�dXU�dbQ^cV_b]QdY_^�d__\�7U_dbQ^c�d_�dbQ^cV_b]�dXU
TQde]c�

DXU�TQde]�dbQ^cV_b]QdY_^�Yc�T_^U�Ri�Q�'�@QbQ]UdUb�CY]Y\QbYdi�DbQ^c�
V_b]QdY_^��DXUi�S_^cYcd�_V�dXU�dXbUU�dbQ^c\QdY_^Q\�`QbQ]UdUbc�TH��TI�
TJ��WYfU^�Y^�]UdUbc���dXU�dXbUU�b_dQdY_^Q\�`QbQ]UdUbc�bH��bI��bJ��WYfU^
Y^�QbScUS_^Tc��Q^T�Q�cSQ\U�VQSd_b�

1TTYdY_^Q\\i��i_e�SQ^�e`TQdU�dXU�SebbU^d�dY]U�TYVVUbU^SU�RUdgUU^�7@C
dY]U�Q^T�ED3��E^YfUbcQ\�DY]U�3__bTY^QdUT���3ebbU^d\i��dXU�dY]U�TYV�
VUbU^SU�Yc�7@C���ED3�-�!"�cUS_^Tc�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�' !

!%�"�% 3ecd_]YjUª�4US_TUb

DXYc�`QWU�Q\\_gc�i_e�d_�S_^VYWebU�dXU�7<?>1CC�Q^T�7@C�TQdQ�TUS_T�
Ubc�

6YWebU�!%�!!*�4US_TUb

I_e�]Qi�TUVY^U�dXU�]QhY]e]�dY]U�WQ`�RUdgUU^�dg_�U`_SXc�Y^�cUS�
_^Tc��4ebY^W�S_^fUbcY_^�Vb_]�Q�bUSUYfUb�bQg�TQdQ�VY\U�d_�Q^�*.OBS
VY\U��YV�dXUbU�Yc�Q�WQ`�Y^�dXU�TQdQ�\QbWUb�dXQ^�dXYc�fQ\eU��dXU�SebbU^d\i
WU^UbQdUT�*.OBS�VY\U�Yc�S\_cUT�Q^T�Q�^Ug�_^U�Yc�SbUQdUT�

I_e�]Qi�TUVY^U�dXU�]QhY]e]�^e]RUb�_V�Q\`XQ^e]UbYS�SXQbQSdUbc
7U_7U^Yec�QSSU`dc�gXU^�QccYW^Y^W�`_Y^d�^e]RUbc��YV�Q^�_RcUbfQdY_^
VY\U�T_Uc�^_d�S_^dQY^�Q^i�`_Y^d�^e]RUb��9^�dXYc�SQcU��7U_7U^Yec�gY\\
ecU�dXU�VYbcd�h�SXQbQSdUbc�_V�dXU�_RcUbfQdY_^�VY\U^Q]U��9V�_RcUbfQdY_^
VY\Uc�QbU�^Q]UT�QSS_bTY^W�d_�dXU�S_^fU^dY_^�SITEDDDX.OBS��Q^T�i_e
c`USYVi�$�SXQbQSdUbc�d_�RU�ecUT��7U_7U^Yec�gY\\�QccYW^�dXYc�_RcUbfQdY_^
VY\U�d_�`_Y^d�SITE�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�' "

6ebdXUb�i_e�]Qi�TUVY^U�Q�^Q]U�V_b�dXU�Q^dU^^Q��YV�^_�bUSUYfUb�Y^V_b�
]QdY_^�_^�Q^dU^^Q�di`U�Q^T�^Q]U�Yc�QfQY\QR\U�

GXU^�TUS_TY^W�TQdQ�Vb_]�1cXdUSX�bUSUYfUbc��i_e�]Qi�_fUbbYTU�dXU�bU�
SUYfUb�TQdQ�]Qb[Y^W��I_e�]Qi�SX__cU�_^U�_V�dXU�V_eb�V_\\_gY^W�_`�
dY_^c*

Mark OBS file as data
is found

4_Uc�^_d�_fUbbYTU�dXU�bUSUYfUb�Y^V_b�
]QdY_^�

Mark OBS file as
‘Static’ always

?fUbbYTUc�dXU�bUSUYfUb�Y^V_b]QdY_^
Q^T�]Qb[c�Q^i�TQdQ�Qc�cdQdYS�TQdQ�

Mark OBS file as
‘Static’, if less than
x kinematics epochs

?fUbbYTUc�dXU�bUSUYfUb�Y^V_b]QdY_^
Q^T�]Qb[c�dXU�TQdQ�Qc�cdQdYS�TQdQ��YV
\Ucc�dXQ^�Q�`bUTUVY^UT�Q]_e^d�_V
[Y^U]QdYS�U`_SXc�gQc�V_e^T��I_e�]Qi
TUVY^U�dXU�SbYdYSQ\�Q]_e^d�_V�[Y^U�
]QdYS�U`_SXc�

Generate OBS as ‘Rapic
Static’ (equals ‘Short
Static’)

?fUbbYTUc�dXU�bUSUYfUb�Y^V_b]QdY_^
Q^T�]Qb[c�Q^i�TQdQ�Qc��Cd_`�7_�TQdQ�

7U_7U^Yec�QccYW^c�Q^�Q^dU^^Q�XUYWXd�]UQcebU]U^d�di`U�d_�Q^i�_RcUb�
fQdY_^�VY\U�S_bbUc`_^TY^W�d_�dXU�cU\USdUT�_`dY_^�Y^�R_h�4UVQe\d�1^�
dU^^Q�Di`U��YV�dXU�bQg�TQdQ�T_Uc�^_d�Y^S\eTU�dXU�bUc`USdYfU�Y^V_b]Q�
dY_^�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�' #

!%�"�& 3ecd_]YjUª�=UccQWUc

DXYc�`QWU�Q\\_gc�i_e�d_�S_^VYWebU�Q\\�_V�dXU�]UccQWUc�Q^T�]UccQWU
gY^T_gc�SbUQdUT�Ri�7U_7U^Yec�

6YWebU�!%�!"*�=UccQWUc

DXU�V_\\_gY^W�]UccQWUc�]Qi�RU�e^]Qb[UT�Q^T�dXU^�gY\\�^_d�RU�TYc�
`\QiUT�e^dY\�i_e�]Qb[�dXU]�QWQY^*

C`\QcX�CSbUU^��@b_TeSd
<_W_�

DXU�gU\S_]U�TYc`\Qi

DY`�_V�dXU�4Qi ?VVUbc�\_dc�_V�XQ^Ti�dY`cª��Red
i_e�]Qi�RU�d__�QTfQ^SUT�d_�Q`�
`bUSYQdU�dXU]�

1TfQ^SUT�EcUbc�?^\i* 1�gQb^Y^W�]UccQWU�dXQd�eceQ\\i
cX_gc�e`�gXU^�i_e�cU\USd�dXU�`QWU
1TfQ^SUT�Y^�dXU�@b_SUccY^W�?`�
dY_^c�gY^T_g�

@_Y^d�gYdX�S__bTY^QdUc
Q`Qbd

1�gQb^Y^W�]UccQWU�dXQd�Yc�TYc`\Qi�
UT��YV�YTU^dYSQ\�`_Y^d�^e]RUbc�Uh�
Ycd��Red�dXUYb�`_cYdY_^c�TYVVUb�]_bU
dXQ^�Q�WYfU^�fQ\eU��@b_SUccY^W�?`�
dY_^c��`QWU�<Y^U�?`dY_^c�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�' $

4YbUSd_bi�QVdUb�5@8�WU^�
UbQdY_^

1�TYQ\_W�dXQd�Yc�TYc`\QiUT�QVdUb
WU^UbQdY_^�_V�RY^Qbi�U`XU]UbYc
TQdQ��Q\\_gY^W�i_e�d_�TUVY^U�dXU
TYbUSd_bi�V_b�cd_bQWU�_V�Rb_QTSQcd
U`XU]UbYc�QVdUb�WU^UbQdY_^�_V
Vb_]�B9>5H�TQdQ�

<_W�d_
6Y\UªLD=@L<?7�D=@

9V�dXYc�_`dY_^�Yc�deb^UT�_^��7U_�
7U^Yec�gbYdUc�Q\\�dXU�]UccQWUc�dXQd
Q``UQb�Y^�dXU�?ed`ed�gY^T_g�d_
VY\U�LOG.TMP�Y^�dXU�ceRTYbUSd_bi
TMP�_V�i_eb�Y^cdQ\\QdY_^�TYbUSd_bi�

4Yc`\Qi�@b_WbUcc�GY^T_g DXU�`b_WbUcc�RQb�dXQd�eceQ\\i�Q`�
`UQbc�TebY^W�\U^WdXi�c_VdgQbU�_`�
UbQdY_^c�

GQb^Y^W*�?2C�VY\Uc�QbU
]YccY^W

9V�_RcUbfQdY_^�VY\Uc�QbU�]YccY^W�
dXYc�]UccQWU�cX_gc�e`�

FUbR_cU��4UReW�=Uc�
cQWUc�

C_]U�ceRcicdU]c�`b_fYTU�TUdQY\UT
Y^V_b]QdY_^�QR_ed�Y^dUb^Q\�cdQdUc�
DXYc�Y^V_b]QdY_^�Yc�eceQ\\i�XQbT�d_
e^TUbcdQ^T�Q^T�dXUbUV_bU�ce`�
`bUccUT��9V�i_e�XQfU�Q�`b_R\U]�
i_eb�\_S\�ce``_bd�U^WY^UUb�]YWXd
Qc[�i_e�d_�d_WW\U�dXYc�cgYdSX�_^�Y^
_bTUb�d_�ce``_bd�XY]�gYdX�]_bU
TUdQY\UT�Y^V_b]QdY_^�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�' %

!%�"�' 3ecd_]YjUª�D_dQ\�CdQ dY_^

6YWebU�!%�!#*�D_dQ\�CdQdY_^

DXYc�`QWU�Q\\_gc�i_e�d_�Y^db_TeSU�`QbQ]UdUbc�dXQd�i_e�^UUT�gXU^�QT�
ZecdY^W�Q�^Udg_b[��gXYSX�Y^S\eTUc�d_dQ\�cdQdY_^�TQdQ��DXU�\Ycd�R_h�Qd�dXU
\UVd��XQ^T�cYTU�TYc`\Qic�Q\\�TUfYSUc�V_b�gXYSX�dXUcU�`QbQ]UdUbc�QbU�Seb�
bU^d\i�TUVY^UT��DXU��bYWXd�XQ^T�`Qbd�_V�dXU�`QWU�cX_gc�dXU�SebbU^d\i
QSdYfQdUT�TUfYSU�Q^T�Ydc�Ubb_b�fQ\eUc�

DXU�V_\\_gY^W�`QbQ]UdUbc�QbU�QccYW^UT�d_�UQSX�TUfYSU*�bU\QdYfU�Q^T�QR�
c_\edU�TYcdQ^SU�cdQ^TQbT�Ubb_bc�Q^T�QRc_\edU�Q^W\U�cdQ^TQbT�Ubb_b�

D_�U^dUb�dXU�`QbQ]UdUbc�V_b�Q�TUfYSU�S\YS[�Redd_^�Add��DXU�TUVQe\d�TU�
fYSU�^Q]U�>Ug�4UfYSU�!�gY\\�cX_g�e`�Y^�dXU�4UfYSU�\Ycd�R_h�Qd�dXU�\UVd
cYTU�Q^T�Y^�dXU�4UfYSU�>Q]U�R_h�Qd�dXU�bYWXd�cYTU���9V�dXU�\Ycd�S_^dQY^c
]_bU�dXQ^�_^U�TUfYSU��i_e�gY\\�^_dYSU�dXQd�dXU�SebbU^d\i�QSdYfQdUT�TU�
fYSU�^Q]U�Yc�TYc`\QiUT�Y^�dXU�4UfYSU�R_h�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�' &

I_e�]Qi�bU^Q]U�dXU�TUfYSU�Q^T�UTYd�_b�QTT�Ydc�Ubb_b�`QbQ]UdUbc��Ac-
cept�QTTc�dXU�TUfYSU�Q^T�Ydc�`QbQ]UdUbc�d_�dXU�TQdQRQcU�

D_�TU\UdU�Q�TUfYSU�Vb_]�dXU�TQdQRQcU��S\YS[�Delete�

I_e�]Qi�TUVY^U�_^U�cUd�_V�d_dQ\�cdQdY_^�`QbQ]UdUbc�Qc�TUVQe\d��1SdYfQdU
dXU�bUc`USdYfU�^Q]U��dXU^�S\YS[�dXU�Redd_^�Make Default��DXU�R_h
4UVQe\d�9^cdbe]U^d�TYc`\Qic�dXU�^Q]U�_V�dXU�SebbU^d�TUVQe\d�`QbQ]U�
dUb�cUd�

DXU�cUd�_V�`QbQ]UdUbc�_V�dXYc�`QWU�Yc�fUbi�Y]`_bdQ^d��YV�i_e�Y^cUbd�d_dQ\
cdQdY_^�TQdQ�Y^d_�i_eb�`b_ZUSd��7U_7U^Yec�QccYW^c�dXUcU�`QbQ]UdUbc�d_
dXU�d_dQ\�cdQdY_^�TQdQ�gXU^�Y]`_bdY^W�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�' '

!%�"�( 3ecd_]YjUª�D__\c��_`d Y_^Q\�

DXYc�d__\�Yc�_^\i�QfQY\QR\U�gXU^�dXU�TYQ\_W�3ecd_]YjU�Yc�]_TYVYUT���BU�
VUb�d_�cUSdY_^�1�"�!�

6YWebU�!%�!$*�D__\c

7U_7U^Yec�Q\\_gc�i_e�d_�UhdU^T�Ydc�SQ`QRY\YdYUc�gYdX�Secd_]YjUT�d__\c�
7U_7U^Yec�SQ\\c�dXU�d__\c�ecY^W�dXU�TYbUSd_bi�Q^T�VY\U�^Q]U�c`USYVYUT
_^�dXYc�`QWU��I_e�]Qi�c`USYVi�_dXUb�d__\c�_b�Q^_dXUb�`QdX�d_�dXU�bU�
c`USdYfU�VY\U�

DXU�TUVQe\d�VY\U�^Q]Uc�Q^T�TYbUSd_bYUc�QbU*

D__\ 6Y\U�^Q]U 4YbUSd_bi
@\Q^^Y^W VISTA.EXE 7U_7U^Yec�b__d�TYbUSd_bi
DbQ^cV_b]QdY_^ GEOTRANS.EXE 7U_7U^Yec�b__d�TYbUSd_bi
4QdQ�5TYd GPSEDIT.EXE 7U_7U^Yec�b__d�TYbUSd_bi
BU`_bd�FYUgUb REPVIEW.EXE 7U_7U^Yec�b__d�TYbUSd_bi
5TYd_b NOTEPAD.EXE GY^T_gc�TYbUSd_bi
2Yd]Q`�5TYd_b PBRUSH.EXE GY^T_gc�TYbUSd_bi



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�' (

!%�"�) 3ecd_]YjUª�4<<c��_`d Y_^Q\�

DXYc�d__\�Yc�_^\i�QfQY\QR\U�gXU^�dXU�TYQ\_W�3ecd_]YjU�Yc�]_TYVYUT���BU�
VUb�d_�cUSdY_^�1�"�!�

6YWebU�!%�!%*�4<<c

7U_7U^Yec�Q\\_gc�i_e�d_�UhdU^T�Ydc�SQ`QRY\YdYUc�gYdX�4<<�`b_WbQ]�\Y�
RbQbYUc��7U_7U^Yec�SQ\\c�dXU�4<<c�ecY^W�dXU�TYbUSd_bi�Q^T�VY\U�^Q]U
c`USYVYUT�_^�dXYc�`QWU��I_e�]Qi�c`USYVi�_dXUb�4<<c�_b�Q^_dXUb�`QdX�d_
dXU�bUc`USdYfU�VY\U�

DXU�TUVQe\d�VY\U�^Q]Uc�Q^T�TYbUSd_bYUc�V_b�4<<c�QbU*

4US_TUb TMDEC05.DLL 7U_7U^Yec�b__d�TYbUSd_bi
DXe^[�<QiUb TSTHUNK1.DLL 7U_7U^Yec�b__d�TYbUSd_bi
;Y^U]QdYS
@b_S�

TMDG01.DLL 7U_7U^Yec�b__d�TYbUSd_bi



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�' )

1TZecd]U^d TMG3ADJ3.DLL 7U_7U^Yec�b__d�TYbUSd_bi
C@@�4<< TMSP01.DLL 7U_7U^Yec�b__d�TYbUSd_bi
C@#�3_^fUbcY_^TSCREF18.DLL 7U_7U^Yec�b__d�TYbUSd_bi
<Y^U�CSQ^ TMSCAN2.DLL 7U_7U^Yec�b__d�TYbUSd_bi
FUSd_b�BUQTUb TMIOVR04.DLL 7U_7U^Yec�b__d�TYbUSd_bi
6Y\U�9]`_bd TMFADD.DLL 7U_7U^Yec�b__d�TYbUSd_bi
DH�4<< TMXFER04.DLL 7U_7U^Yec�b__d�TYbUSd_bi

9V�i_e�U^dUb�Q^_dXUb�VY\U�^Q]U�_b�`QdX�Q^T�dXU�SXUS[�R_h�Unmap
Dlls after Usage Yc�QSdYfQdUT��dXU�cUddY^Wc�V_b�dXU�^Uhd�ecQWU�gY\\�RU
cUd�d_�TUVQe\d�

FYQ�dXU�Redd_^�Default�i_e�]Qi�cUd�dXU�TUVQe\d�`QdXc�Q^T�VY\U�^Q]Uc
V_b�Q\\�Ve^SdY_^c�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'! 

!%�# 3ecd_]YjU�?RZUSd�Cdi\Uc

!%�#�! 7U^UbQ\

GYdX�7U_7U^Yec��i_e�SQ^�TUcYW^�Q^i�\Qi_ed�S_]`_^U^d�_V�dXU�`b_ZUSd
`\_d��DXYc�VUQdebU�XU\`c�i_e�d_�WUd�dXU�_`dY]Q\�`b_ZUSd�TYc`\Qi�V_b�Q^i
[Y^T�_V�Q``\YSQdY_^��TQdQ�cUd�_b�`Ubc_^Q\�`bUVUbU^SUc��5�W���i_e�]Qi�TU�
VY^U�TYVVUbU^d�cdi\U�cUdc�V_b�TYVVUbU^d�`b_ZUSdc� �

GYdXY^�Q�`b_ZUSd��i_e�]Qi�cU\USd�\Qi_ed�S_]`_^U^dc��c_�SQ\\UT�\QiUbc�
Q^T�QbbQ^WU�dXU]�Y^�\QiUb�Wb_e`c��I_e�gY\\�VY^T�Q�TUcSbY`dY_^�_V�\QiUb
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2edd_^�Interior 1�cUdc�dXU�S_\_b�_V�dXU�_RZUSd�Y^dUbY_b�
2edd_^�Interior 2�_^\i�Q``\YUc�V_b�dXU�bUVUbU^SU�RQb��9d�cUdc�dXU
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D__\RQbc�fUbi�_VdU^�c`UUT�e`�_`UbQdY_^c��7U_7U^Yec�Q\\_gc�i_e�d_
S_^VYWebU�fYcYRY\Ydi�_V�d__\RQbc��I_e�SQ^�d_WW\U�d__\RQbc�_^�Q^T�_VV��TU�
`U^TY^W�e`_^�i_eb�`b_ZUSd�^UUTc��D__\dY`c�QbU�TYc`\QiUT��YV�i_e�]_fU
dXU�Sebc_b�_fUb�dXU�d__\�Redd_^��DXUi�S\QbYVi�dXU�Ve^SdY_^�_V�UQSX�d__\
Redd_^�

D_�d_WW\U�d__\RQbc�SX__cU�View/Toolbars…�_b�`bUcc�dXU
D__\RQb�Redd_^��DXU�D__\RQb�CU\USdY_^�gY^T_g�Yc�TYc`\QiUT���1
S\YS[�_V�dXU�bYWXd�]_ecU�Redd_^�_fUb�dXU�d__\RQb�QbUQ�_b�dXU�cdQdec�RQb
QbUQ�_`U^c�dXU�D__\RQb�S_^dUhd�]U^e��9d�Q\c_�Q\\_gc�dXU�cU\USdY_^�_V
d__\RQbc��

6YWebU�!%�"#*�3ecd_]YjU�D__\RQbc

I_e�]Qi�cU\USd�Q^i�S_]RY^QdY_^�_V�d__\RQbc��I_e�SQ^�Q\c_�cU\USd�_b�TU�
cU\USd�dXU�_`dY_^�Show Tooltips ��CQfU�dXU�cU\USdY_^�_b�\UQfU�dXU
gY^T_g�gYdX_ed�SXQ^WUc�

I_e�SQ^�QbbQ^WU�dXU�d__\RQbc�Y^�dXU�d__\RQb�QbUQc�Qb_e^T�dXU�]QY^
gY^T_g��bUVUb�d_�SXQ`dUb�%�!��
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1TTYdY_^Q\\i��i_e�gY\\�VY^T�Q�Sb_cc�bUVUbU^SU�d_�dXU�TUdQY\UT�TUcSbY`dY_^
_V�dXU�Ve^SdY_^c�QSSUccYR\U�Ri�dXU�Redd_^c�

@b_ZUSd��������������

>Ug ?`U^c�Q�^Ug�`b_ZUSd %�$�!

?`U^ ?`U^c�Q^�UhYcdY^W�`b_ZUSd� %�$�"

CQfU CQfUc�dXU�SebbU^d�`b_ZUSd� %�$�$

9^cUbd�6Y\Uc 9^cUbdc�_RcUbfQdY_^��bQg�TQdQ
Q^T�U`XU]UbYc�VY\Uc�Y^d_� %�%�!
dXU�SebbU^d�`b_ZUSd

9]`_bd�>QdY_^Q\ 9^cUbdc�^QdY_^Q\�S__bTY^QdUc %�%�"
Y^d_�dXU�SebbU^d�`b_ZUSd

9]`_bd�<_SQ\ 9^cUbdc�\_SQ\�S__bTY^QdUc %�%�#
Y^d_�dXU�SebbU^d�`b_ZUSd
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9]`_bd�FUSd_bc 1TTc�FUSd_bc�d_�`b_ZUSd %�%�$

9]`_bd�D_dQ\�CdQdY_^ 9^cUbdc�D_dQ\�CdQdY_^�TQdQ� %�%�%
Y^d_�dXU�SebbU^d�`b_ZUSd�Q^T
TUS_TUc�Yd

9]`_bd�<UfU\\Y^W 9^cUbdc�<UfU\\Y^W�TQdQ %�%�&
Y^d_�dXU�SebbU^d�`b_ZUSd�Q^T
TUS_TUc�Yd

E^T_ BUfUbcUc�dXU�\Qcd�QSdY_^� %�"�"
�U�W��J__]Y^W�Yd�

@b_SUccY^W������

CU\USd�BUV� 3X__cUc�dXU�RUcd�bUVUbU^SU '�"
�cdQdY_^

7U^�5@8 7U^UbQdUc�RY^Qbi�TQdQ�Vb_]� '�#
Rb_QTSQcd�B9>5H

@b_SUcc�1\\ @b_SUccUc�Q\\�U^QR\UT�\Y^Uc� '�'
Y^�dXU�SebbU^d�`b_ZUSd '�!
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@b_SUcc�<Y^U @b_SUccUc�dXU�SebbU^d '�'
RQcU\Y^U '�!

BU`_bd CX_gc�BU`_bd�VY\U�V_b�dXYc�cUd� (�"�$
_V�bUce\dc )

GYjQbT @b_SUccY^W�GYjQbT '�(

AeQ\Ydi�3_^db_\ @UbV_b]c�aeQ\Ydi�S_^db_\� ! 
ecY^W�dXU�SebbU^d�cUddY^Wc

@QbQ]UdUbc C`USYVYUc�`b_SUccY^W� '�$
`QbQ]UdUbc

4U\UdU 4U\UdU�SebbU^d�bUce\dc (�$

<Y^Uc���������������
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RQcU\Y^Uc
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D_WW\U�7bUU^ D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\�
WbUU^�RQcU\Y^Uc

D_WW\U�IU\\_g D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\�
iU\\_g�RQcU\Y^Uc

D_WW\U�BUT D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
bUT�RQcU\Y^Uc

D_WW\U�2\eU D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
R\eU�RQcU\Y^Uc

D_WW\U�E^`b_SUccUT D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
e^`b_SUccUT�RQcU\Y^Uc

CX_g�4YcQR\UT @b_ZUSd�QbUQ�cX_gc�TYcQR\UT %�"�"
RQcU\Y^Uc

8YTU�4YcQR\UT @b_ZUSd�QbUQ�cX_gc�^_� %�"�"
TYcQR\UT�RQcU\Y^Uc��8YTTU^
RQcU\Y^Uc�gY\\�^_d�RU�QTZecdUT�
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5^QR\U�1\\ 5^QR\Uc�Q\\�TYcQR\UT�U\\Y`cUc !"�$�!
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D_WW\U�7bUU^ D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
WbUU^�U\\Y`cUc

D_WW\U�IU\\_g D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
iU\\_g�U\\Y`cUc

D_WW\U�BUT D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
bUT�U\\Y`cUc

D_WW\U�2\eU D_WW\Uc�dXU�cdQdec� !"�$�!
�U^QR\UT�TYcQR\UT��_V�Q\\
R\eU�U\\Y`cUc
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<Y^Uc�5\\Y`cUc D_WW\Uc�RQcU\Y^Uc�Q^T !"�$�!
U\\Y`cUc

<Y^Uc�5\\Y`cUc ?^\i�d_WW\Uc�2QcU\Y^Uc !"�$�!

?`dY_^c�������

3ecd_]YjU 3ecd_]YjUc�W\_RQ\�cUddY^Wc 1�"

Cdi\Uc 3XQ^WUc�dXU�cdi\Uc�_V�dXU� 1�#
fYcYR\U�_RZUSdc

D_WW\U�D__\RQbc CX_gc�_b�XYTUc�d__\RQbc 1�$

D_WW\U�CdQdec2Qb CX_gc�_b�XYTUc�dXU�cdQdec�RQb 1�)
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4Yc`\Qi��������

J__]�Q\\ J__]c�d_�]QhY]e]�UhdU^d� %�"�"
_V�Q\\�_RZUSdc 1�!

D_WW\U�7bYT CX_gc�XYTUc�bUVUbU^SU %�"�"
U\\Y`cUc�V_b�QTZecd]U^d�bUce\dc

DXU�S_]R_�R_h�Q\\_gc�i_e %�"�"
d_�SX__cU�dXU�TYc`\Qi�\QiUb
Wb_e`
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4UVY^YdY_^�gY^T_g
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D_WW\U�BUV21b D_WW\Uc�TYc`\Qi�_V�dXU� %�"�"
bUVUbU^SU�RQb

D_WW\U�BUV5\\Y`c D_WW\Uc�TYc`\Qi�_V�dXU %�"�"
bUVUbU^SU�U\\Y`cU
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DXU�D__\c�3_^VYWebQdY_^�gY^T_g�Q\\_gc�i_e�d_�S_^VYWebU�dXU�]U^e
Tools�_V�7U_7U^Yec�Y^TYfYTeQ\\i��?`U^�dXU�D__\c�3_^VYWebQdY_^�gY^�
T_g�gYdX�Options/Tools Menu…�d_�SbUQdU�dXYc�TYQ\_W*

6YWebU�!%�"$*�?`dY_^c�D__\c

CUfUbQ\�d__\c�QbU�U^dUbUT�Ri�TUVQe\d��DXUcU�QbU�\YcdUT�Y^�R_h�Menu��I_e
]Qi�Y^cdQ\\�_dXUbc��SXQ^WU�dXU�`QdX�d_�dXU]�_b�TU\UdU�Y^cdQ\\UT�d__\c�
DXU�D__\c�R_h�cX_gc�dXU�^Q]U�_V�dXU�d__\��Ydc�^QdebU��Yc�Yd�Q^�UhUSedQ�
R\U��Q�4<<��Q�cSbY`d�_b�Q�cU`QbQd_b�\Y^U/��Q^T�dXU�`QdX�d_�Yd��FYQ�dXU
Redd_^�Script… �i_e�]Qi�_`U^�Q^T�UTYd�cSbY`dc��1\\�d__\c�Y^cdQ\\UT�gYdX
XU\`�_V�dXU�D__\c�3_^VYWebQdY_^�gY^T_g�gY\\�RU�TYc`\QiUT�Y^�dXU�`e\\�
T_g^�]U^e�D__\c�_V�dXU�]QY^�]U^e��9V�dXU�SXUS[�R_h�Run as extra
thread�Yc�]Qb[UT��dXU�UhdbQ�d__\�gY\\�be^�QTTYdY_^Q\\i�d_�dXU�]QY^
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6YWebU�!%�"%*�@e\\�T_g^�=U^e�D__\c

!%�%�! 1TTY^W�Q�D__\

D_�QTT�Q�^Ug�d__\��_`U^�dXU�D__\c�3_^VYWebQdY_^�gY^T_g��Op-
tions/Tools Menu…��Q^T�`bUcc�dXU�Add�Redd_^��1�^Ug�YdU]�gY\\�RU
QTTUT�d_�R_h�Menu��S_^cYcdY^W�_V�Q^�e^SXUS[UT�SXUS[R_h�Q^T�dXU
^Q]U�New Tool 1 ���1^�&�cYW^�`bUSUTUc�dXU�SXQbQSdUb�d_�RU�ecUT�Qc
QSSU\UbQd_b�V_b�[UiR_QbT�cU\USdY_^�Y^�S_]RY^QdY_^�gYdX�dXU�Alt�[Ui�
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C`USYVi�dXU�SXQbQSdUbYcdYSc�_V�dXU�^Ug�d__\�ecY^W�R_h�D__\��4UVY^U�dXU
^Q]U�d_�cX_g�e`�Y^�dXU�D__\c�]U^e��Name��Q^T�dXU�SXQbQSdUb�d_�RU
ecUT�Qc�cX_bdSed�Y^�S_]RY^QdY_^�gYdX�dXU�Redd_^�Alt��QTT�Q�&�SXQbQS�
dUb�RUV_bU�dXU�SX_cU^�SXQbQSdUb���DXU^�c`USYVi�dXU�SXQbQSdUbYcdYSc�_V
dXU�_RZUSd��Executable, DLL, Script�_b�Separator��Q^T�U^dUb
dXU�`QdX�d_�dXU�VY\U��@QdX���1�Rb_gcUb�]Qi�XU\`�i_e�d_�VY^T�dXU�`QdX
�Redd_^�…��

1�d__\��gXYSX�Yc�Q�cSbY`d��SQ^�RU�_`U^UT�Q^T�dXU^�]_TYVYUT�Y^�dXU�=QS�
b_CdeTY_��Redd_^�Edit Script ���9V�dXU�d__\�Yc�d_�be^�Y^�`QbQ\\U\��dXU
SXUS[R_h�Run as extra thread�XQc�d_�RU�]Qb[UT�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^
gY^T_g�_b�Cancel �d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^�gY^T_g�gYdX_ed
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Dg_�`_ccYRY\YdYUc�UhYcd�d_�bU]_fU�Q�d__\�Vb_]�dXU�]U^e Tools*

• ?`U^�dXU�D__\c�3_^VYWebQdY_^�gY^T_g��Options/Tools Menu…��
XYWX\YWXd�dXU�bUc`USdYfU�d__\�^Q]U�Y^�R_h�Menu�Q^T�`bUcc�dXU�Red�
d_^�Del��DXU�^Q]U�_V�dXU�bU]_fUT�d__\�gY\\�RU�bU]_fUT�Vb_]�dXU
R_h�Menu�Q^T�dXU�d__\�gY\\�^_�\_^WUb�RU�QfQY\QR\U��e^\Ucc�i_e�QTT�Yd
QWQY^��

• E^SXUS[�dXU�SXUS[R_h�^Uhd�d_�dXU�d__\�^Q]U�d_�bU]_fU�dXU�d__\
Vb_]�dXU�]U^e�D__\c. �I_e�]Qi�bUQSdYfQdU�dXYc�d__\�Q^i�dY]U�gYdX
dXU�SXUS[R_h�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^
gY^T_g�_b�Cancel�d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^�gY^T_g�gYdX_ed
SXQ^WUc�

!%�%�# 3XQ^WU�dXU�@QdX�d_�Q� D__\�6Y\U

D_�SXQ^WU�dXU�`QdX�d_�Q�d__\�_V�dXU�]U^e�D__\c��_`U^�dXU�D__\c�3_^�
VYWebQdY_^�gY^T_g��Options/Tools Menu… ��Q^T�XYWX\YWXd�dXU�bU�
c`USdYfU�d__\�^Q]U�Y^�R_h�Menu��I_e�^_g�]Qi�SXQ^WU�dXU�`QdX�ecY^W
dXU�Path �R_h�Q^T�Q�cdQ^TQbT�VY\U�cU\USd_b�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^
gY^T_g�_b�Cancel�d_�\UQfU�dXU�D__\c�3_^VYWebQdY_^�gY^T_g�gYdX_ed
SXQ^WUc�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'#(

!%�%�$ 3_^VYWebU�=_bU�D__\c

3X__cY^W�dXU�]U^e�YdU]�More…�_V�dXU�`e\\�T_g^�]U^e�Tools �i_e
gY\\�VY^T�Q�\Ycd�_V�cUfUbQ\�d__\c�dXQd�QbU�^_d�ecUT�dXQd�_VdU^�

6YWebU�!%�"'*�=_bU�D__\c

DXYc�\Ycd�SQ^�RU�UhdU^TUT�Q^T�]_TYVYUT��YV�i_e�SX__cU�dXU�]U^e�YdU]
Options/Tools Menu/More Tools Dialog ��Y^�dXU�cQ]U�gQi�Qc
i_e�S_^VYWebU�dXU�UhdbQ�`b_WbQ]c�Y^�dXU�]U^e�D__\c�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'#)

6YWebU�!%�"(*�=_bU�D__\c�3_^VYWebQdY_^

DXU�S_^VYWebQdY_^�TYQ\_W�Q\\_gc�i_e�d_�QTT�]_bU�d__\c��d_�TU\UdU�dXU]�
d_�bUWb_e`�dXU]�_b�d_�SXQ^WU�dXU�VY\U�`QdX�_b�^Q]U��6_b�VebdXUb�Y^�
V_b]QdY_^�`\UQcU�bUVUb�d_�dXU�bUc`USdYfU�cUSdY_^�_V�dXYc�SXQ`dUb�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'$ 

!%�& 5h`_bd�6_b]Qdc

I_e�]Qi�gQ^d�d_�Uh`_bd�dXU�bUce\dc�Y^d_�VY\Uc�_V�c`USYVYS�V_b]Qdc��1TTY�
dY_^Q\\i�i_e�]Qi�gQ^d�d_�`bY^d�dXU�bUce\dc�Y^d_�_^U�_b�cUfUbQ\�bU`_bdc�_V
Q�c`USYVYS�V_b]Qd�

7U_7U^Yec�_VVUbc�\Ycdc�_V�`bU�TUVY^UT�Q^T�Y]`\U]U^dUT�TQdQ�Uh`_bd
V_b]Qdc��I_e�]Qi��X_gUfUb��Y^TYfYTeQ\\i�S_^VYWebU�7U_7U^Yec�V_b�TQdQ
Uh`_bd�V_b]Qdc��I_e�]Qi�TU\UdU�Vb_]�dXU�]U^e�UhYcdY^W�V_b]Qdc��gXYSX
i_e�gY\\�^UfUb�ecU��_b�i_e�]Qi�QTT�^Ug�Uh`_bd�V_b]Qdc�d_�dXU�]U^ec�
I_e�]Qi�Q\c_�SXQ^WU�dXU�`QdX�d_�dXU�V_b]Qd�TUVY^YdY_^�VY\U�

7U^UbQ\\i��Uh`_bd�V_b]Qd�\Ycdc�UhYcd�V_b�dXU�V_\\_gY^W�dQc[c*
• 5h`_bd�bUce\dc�Vb_]�cdQdYSQ\\i�TUbYfUT�TQdQ�d_�Q�VY\U
• 5h`_bd�bUce\dc�Vb_]�[Y^U]QdYSQ\\i�TUbYfUT�TQdQ�d_�Q�VY\U
• 7U^UbQdU�Q�`b_SUccY^W�bU`_bd

DXU�V_\\_gY^W�dXbUU�ceRcUSdY_^c�TUcSbYRU�gXUbU�d_�VY^T�dXU�S_bbU�
c`_^TY^W�Uh`_bd�V_b]Qd�\Ycdc�Q^T�X_g�d_�QSSUcc�dXU�S_bbUc`_^TY^W
S_^VYWebQdY_^�gY^T_g��DXU^��dXU�ceRcUSdY_^c�!%�&�$�ª�!%�&�&�TUcSbYRU
X_g�d_�QTT�_b�TU\UdU�Q�V_b]Qd�_b�X_g�d_�SXQ^WU�dXU�`QdX�d_�Q^�Uh`_bd
V_b]Qd��1\\�S_^VYWebQdY_^�gY^T_gc�cX_g�dXU�cQ]U�Ve^SdY_^Q\Ydi��CUfUbQ\
VY\U�V_b]Qd�S_^fUbdUbc�QbU�U^dUbUT�Ri�TUVQe\d��DXUcU�QbU�\YcdUT�Y^�dXU
R_h�Menu��I_e�]Qi�Y^cdQ\\�_dXUbc��SXQ^WU�dXU�`QdX�d_�dXU�bUc`USdYfU
S_^fUbdUb�VY\U�_b�TU\UdU�Q\bUQTi�Y^cdQ\\UT�VY\U�V_b]Qdc��DXU�Tool�R_h
cX_gc�dXU�^Q]U�_V�dXU�V_b]Qd��Ydc�^QdebU��Yc�Yd�Q^�UhUSedQR\U��Q�cSbY`d��Q
4<<�_b�Zecd�Q�cU`QbQd_b�\Y^U/��Q^T�dXU�`QdX�d_�Yd��I_e�]Qi�UTYd�cSbY`dc
fYQ�dXU�Redd_^�Edit Script�_b�be^�dXU]�Qc�UhdbQ�dXbUQT��1�cU`QbQd_b
\Y^U�d__\�Q^T�Up�Q^T�Down�Redd_^c�XU\`�i_e�d_�Wb_e`�dXU�Y]`\U�
]U^dUT�V_b]Qd�YdU]c�Y^�dXU�bUc`USdYfU�V_b]Qd�\Ycd���CUU��U�W���6YWebU
!%�")��



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'$!

!%�&�! 5h`_bd�6_b]Qdc���CdQd YS

BUce\d�Uh`_bd�d_�Q�VY\U�Vb_]�cdQdYSQ\\i�TUbYfUT�TQdQ�cUdc�cdQbdc�Vb_]�dXU
`e\\�T_g^�]U^e�File��YdU]�Project/Formats… ��

6YWebU�!%�")*�CdQdYS�6Y\U�5h`_bd�6_b]Qdc

DXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�Q\\_gc�i_e�d_�TUVY^U�dXU�\Ycd�_V�Uh�
`_bd�V_b]Qdc�V_b�cdQdYS�TQdQ��DXUbURi�i_e�SQ^�Y^TYfYTeQ\\i�S_^VYWebU
dXU�5h`_bd�6_b]Qdc�TYQ\_W�

?`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�fYQ�dXU�]U^e�_`dY_^�Op-
tions/Export Formats/Static *



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'$"

6YWebU�!%�# *�6_b]Qdc�3_^VYWebQdY_^

I_e�]Qi�TU\UdU�Vb_]�dXU�]U^e�UhYcdY^W�V_b]Qdc��gXYSX�i_e�gY\\�^UfUb
ecU��^_dU*�dXUi�gY\\�Zecd�RU�bU]_fUT����_b�i_e�]Qi�QTT�^Ug�Uh`_bd
V_b]Qdc�d_�dXU�]U^ec��I_e�]Qi�bUQbbQ^WU�dXU�\Ycdc�_b�SXQ^WU�dXU�`QdX
d_�Q�cSbY`d�

!%�&�" 5h`_bd�6_b]Qdc���;Y^U]QdYS

;Y^U]QdYSQ\\i�TUbYfUT�TQdQ�cUdc�bUce\d�Y^�`_cYdY_^c�V_b�UfUbi�U`_SX�
DXUcU�^e]UbYSQ\�bUce\dc�]Qi�RU�Uh`_bdUT�Y^d_�[Y^U]QdYS�bUce\d�VY\Uc�
I_e�]Qi�SX__cU�dXU�Q``b_`bYQdU�Uh`_bd�V_b]Qd�Vb_]�dXU�@b_`UbdYUc
^_dUR__[�_V�dXU�bUce\dY^W�dbQZUSd_bi�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'$#

6YWebU�!%�#!*�@b_`UbdYUc�;Y^U]QdYS�DbQZUSd_bi

DXU�;Y^U]QdYS�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�Q\\_gc�i_e�d_�Y^TYfYTe�
Q\\i�S_^VYWebU�dXU�Export to Format�\Ycd�_V�dXU�dbQZUSd_biµc�@b_`Ub�
dYUc�^_dUR__[��?`U^�dXU�;Y^U]QdYS�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�fYQ
dXU�]U^e�_`dY_^�Options/Export Formats/Kinematic*

6YWebU�!%�#"*�;Y^U]QdYS�6_b]Qdc�3_^VYWebQdY_^



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'$$

I_e�]Qi�TU\UdU�Vb_]�dXU�]U^e�UhYcdY^W�V_b]Qdc��gXYSX�i_e�gY\\�^UfUb
ecU��_b�i_e�]Qi�QTT�^Ug�Uh`_bd�V_b]Qdc�d_�dXU�]U^ec��I_e�]Qi�bUQb�
bQ^WU�dXU�\Ycdc�_b�SXQ^WU�dXU�`QdX�d_�Q�cSbY`d�

!%�&�# 5h`_bd�6_b]Qdc�°�BU`_bdcª

@b_ZUSd�bU`_bdc�QbU�ce]]QbYUc�_V�dXU�SebbU^d�`b_ZUSd��DXUi�QbU�RQcUT
_^�dXU�bUce\dc�cd_bUT�Y^�dXU�`b_ZUSd�VY\U��BU`_bdc�QbU�SbUQdUT�Y^�Q�V_b�
]QddUT�Q^T�UQci�d_�Y^dUb`bUd�]Q^^Ub�ecY^W�dXU�7U_7U^Yec�8D=<�
WU^UbQdY^W�d__\�8i`Ub@QWU�

DXU�]U^e�_`dY_^�Project/Reports… �_`U^c�dXU�@b_ZUSd�BU`_bd
TYQ\_W��gXYSX�Q\\_gc�i_e�d_�SX__cU�_^U�_b�cUfUbQ\�_V�dXU�Y]`\U]U^dUT
bU`_bd�V_b]Qdc�Q^T�dXU^�d_�WU^UbQdU�bU`_bdc�QSS_bTY^W�d_�dXU�cU\USdUT
V_b]Qd�

6YWebU�!%�##*�1fQY\QR\U�@b_ZUSd�BU`_bd�6_b]Qdc



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'$%

I_e�]Qi�TUVY^U�dXU�\Ycd�_V�bU`_bd�V_b]Qdc�fYQ�dXU�BU`_bd�3_^VYWebQdY_^
gY^T_g�Q^T��dXUbURi��Y^TYfYTeQ\\i�S_^VYWebU�dXU�@b_ZUSd�BU`_bd�TYQ\_W�
?`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g�fYQ�dXU�]U^e�_`dY_^�Op-
tions/Export Formats/Reports… *

6YWebU�!%�#$*�BU`_bdc�3_^VYWebQdY_^�GY^T_g

I_e�]Qi�TU\UdU�Vb_]�dXU�]U^e�UhYcdY^W�V_b]Qdc��gXYSX�i_e�gY\\�^UfUb
ecU��^_dU*�dXUi�gY\\�Zecd�RU�bU]_fUT����_b�i_e�]Qi�QTT�^Ug�Uh`_bd
V_b]Qdc�d_�dXU�]U^ec��I_e�]Qi�bUQbbQ^WU�dXU�\Ycdc�_b�SXQ^WU�dXU�`QdX
d_�Q�cSbY`d�

!%�&�$ 1TTY^W�Q^�5h`_bd�6_b]Qd

D_�QTT�Q�^Ug�Uh`_bd�V_b]Qd�_`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g
�Options/Export Formats/Static ���dXU�;Y^U]QdYS�6_b]Qdc�3_^�
VYWebQdY_^�gY^T_g��Options/ Export Formats/Kinematic ��_b
dXU�BU`_bd�3_^VYWebQdY_^�gY^T_g��Options/ Export Formats/
Reports… ��Q^T�S\YS[�dXU�Redd_^ Add��1�^Ug�YdU]�gY\\�RU�QTTUT�d_�dXU
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EcUbµc�=Q^eQ\

!%�'$&

R_h�Menu��S_^cYcdY^W�_V�Q^�e^]Qb[UT�SXUS[R_h�Q^T�dXU�^Q]U�New
Tool &1�

6YWebU�!%�#%*�1TT�>Ug�6_b]Qd

C`USYVi�dXU�SXQbQSdUbYcdYSc�_V�dXU�^Ug�V_b]Qd�S_^fUbdUb�ecY^W�dXU�R_h
D__\*

� 4
UVY^U�dXU�^Q]U��Name��_V�dXU�S_^fUbdUb��dXYc�^Q]U�gY\\�cX_g�e`�Y^
dXU�bUc`USdYfU�V_b]Qd�cU\USdY_^�R_h�QVdUb�QSSU`dQ^SU�

� T
UVY^U�dXU�SXQbQSdUb�d_�RU�ecUT�Qc�cX_bdSed�Y^�S_]RY^QdY_^�gYdX�dXU
Redd_^�Alt��QTT�Q^�&�SXQbQSdUb�RUV_bU�dXU�SX_cU^�SXQbQSdUb���Q^T

� c
`USYVi�dXU�SXQbQSdUbYcdYSc�_V�dXU�d__\��Executable, DLL��Script
_b�Separator��

� 1
�CSbY`d�SQ^�RU�]_TYVYUT�Y^�dXU�=QSb_CdeTY_��Edit Script���I_e
SQ^�TUVY^U�gXUdXUb�dXU�cSbY`d�cX_e\T�RU�QSdYfU�Qd�dXU�cQ]U�dY]U�Qc
dXU�]QY^�`b_WbQ]���3XUS[�dXU�SXUS[R_h�Run as Extra
Thread�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'$'

I_e�^_g�]Qi�SXQ^WU�dXU�`QdX�ecY^W�dXU�Path�R_h�Q^T�Q�cdQ^TQbT�VY\U
cU\USd_b�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�_b
Cancel�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�gYdX_ed�SXQ^WUc�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'$(

!%�&�% 4U\UdY^W�Q�6Y\U�6_b]Qd

Dg_�`_ccYRY\YdYUc�UhYcd�d_�bU]_fU�Q^�Uh`_bd�V_b]Qd�S_^fUbdUb�Vb_]�Q
V_b]Qdc�\Ycd��DXU�bUc`USdYfU�VY\U��_V�S_ebcU��gY\\�^_d�RU�TU\UdUT�

• ?`U^�dXU�6_b]Qdc�3_^VYWebQdY_^�gY^T_g��Options/Export
Formats/Static���dXU�;Y^U]QdYS�6_b]Qdc�3_^VYWebQdY_^�gY^T_g
�Options/ Export Formats/Kinematic��_b�dXU�BU`_bd�3_^�
VYWebQdY_^�gY^T_g��Options/ Export Formats/Reports… ��
XYWX\YWXd�dXU�bUc`USdYfU�V_b]Qd�^Q]U�Y^�R_h�Menu�Q^T�`bUcc�dXU
Redd_^�Del��DXU�^Q]U�_V�dXU�bU]_fUT�V_b]Qd��_b�dXU�bU]_fUT
cU`QbQd_b��gY\\�RU�bU]_fUT�Vb_]�dXU�R_h�Menu�Q^T�dXU�d__\�gY\\�^_
\_^WUb�RU�QfQY\QR\U��e^\Ucc�i_e�QTT�Yd�QWQY^��

• E^SXUS[�dXU�SXUS[R_h�^Uhd�d_�dXU�V_b]Qd�S_^fUbdUb�^Q]U. I_e
]Qi�bUQSdYfQdU�dXYc�S_^fUbdUb�Q^i�dY]U�gYdX�dXU�SXUS[R_h�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�_b
Cancel�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�gYdX_ed�SXQ^WUc�



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'$)

!%�&�& 3XQ^WU�dXU�@QdX�d_�Q� 6Y\U�3_^fUbdUb

D_�SXQ^WU�dXU�`QdX�d_�Q�VY\U�S_^fUbdUb��_`U^�dXU�6_b]Qdc�3_^VYWebQ�
dY_^�gY^T_g��Options/Export Formats/Static���dXU�;Y^U]QdYS
6_b]Qdc�3_^VYWebQdY_^�gY^T_g��Options/ Export Formats/
Kinematic��_b�dXU�BU`_bd�3_^VYWebQdY_^�gY^T_g��Options/Export
Formats/Reports… ��Q^T�XYWX\YWXd�dXU�bUc`USdYfU�V_b]Qd�^Q]U�Y^�dXU
R_h�Menu��I_e�^_g�]Qi�SXQ^WU�dXU�`QdX�ecY^W�dXU�Path �R_h�Q^T�Q
cdQ^TQbT�VY\U�cU\USd_b�

@bUcc�OK�d_�cQfU�dXU�SXQ^WUc�Q^T�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�_b
Cancel�d_�\UQfU�dXU�3_^VYWebQdY_^�gY^T_g�gYdX_ed�SXQ^WUc�
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!%�'% 

!%�' CUd�Q�4UVQe\d�CicdU]

7U_7U^Yec�Y^cUbdc�`_Y^dc�_b�RQcU\Y^Uc�Y^d_�dXU�`b_ZUSd�Q^T�TYc`\Qic
dXU]�Y^�dXU�`b_ZUSd�`\_d�QSS_bTY^W�d_�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�_b
d_�dXU�SebbU^d�CicdU]��2i�TUVQe\d��7U_7U^Yec�cUdc�dXU�CdQ^TQbT�=Q`
@b_ZUSdY_^�Qc�dXU�SebbU^d�CicdU]�gXU^�i_e�_`U^�Q^i�^Ug�`b_ZUSd��Ec�
Y^W�dXU�CicdU]�bU\QdUT�YdU]c�_V�dXU�`e\\�T_g^�]U^e�Options�i_e�]Qi
cUd�Q�4UVQe\d�CicdU]�Y^cdUQT��_b�bUdeb^�d_�dXU�CdQ^TQbT�=Q`�@b_ZUS�
dY_^���7U_7U^Yec�gY\\�dXU^�QccYW^�dXU�cU\USdUT�CicdU]�d_�Q^i�^Ug�`b_Z�
USd��Di`YSQ\\i��i_e�gY\\�cUd�Q�TUVQe\d�CicdU]��YV�i_eb�`b_ZUSdc�WU^UbQ\\i
QbU�Y^�dXU�cQ]U�CicdU]���I_e�gY\\�cUd�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^��YV
i_eb�dQc[c�bU`UQdUT\i�QbU�^Udg_b[c�Y^�TYVVUbU^d�CicdU]c�

I_e�]Qi��_V�S_ebcU��Qd�Q^i�dY]U�SXQ^WU�Vb_]�dXU�TUVQe\d�CicdU]�d_�Q^�
_dXUb�CicdU]�V_b�Q^�Y^TYfYTeQ\�`b_ZUSd��DXYc�Yc�T_^U�fYQ�dXU�]U^e�YdU]
Project/System… ��bUVUb�d_�SXQ`dUb�&���

Dg_�_`dY_^c�QbU�QfQY\QR\U�fYQ�dXU�`e\\�T_g^�]U^e�Options *
• CdQ^TQbT�=Q`�@b_ZUSdY_^��TUVQe\d�
• 4UVQe\d�CicdU]

!%�'�! CdQ^TQbT�=Q`�@b_ZUSd Y_^

DXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Yc�dXU�TUVQe\d�_`dY_^��I_e�]Qi�bUdeb^�d_
dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Qc�TUVQe\d��YV�i_e�XQfU�cUd�Q�4UVQe\d�Cic�
dU]�`bUfY_ec\i�

D_�TUVY^U�dXU�CdQ^TQbT�=Q`�@b_ZUSdY_^�Qc�TUVQe\d��SXUS[�dXU�`e\\�
T_g^�]U^e�YdU] Options/Standard Map Projection �



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'%!

6YWebU�!%�#&*�CdQ^TQbT�=Q`�@b_ZUSdY_^

!%�'�" �CUd�Q�4UVQe\d�CicdU]

I_e�]Qi�TUVY^U�Q�TUVQe\d�CicdU]�d_�RU�Qed_]QdYSQ\\i�cU\USdUT�gXU^
SbUQdY^W�Q�^Ug�`b_ZUSd��3X__cU�dXU�]U^e�YdU]�Options/Default
System…

6YWebU�!%�#'*�4UVQe\d�CicdU]



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'%"

Q^T�SX__cU�dXU�CicdU]�Vb_]�dXU�CU\USd�CicdU]�gY^T_g��7U_7U^Yec�gY\\
TUVQe\d�d_�dXU�SX_cU^�CicdU]�Y^�UfUbi�^Ug�`b_ZUSd��DXYc�cUddY^W�Yc
cd_bUT�TebY^W�cUccY_^c�_V�7U_7U^Yec��Qc�Q\\�dXU�_dXUb�cUddY^Wc�

6YWebU�!%�#(*�CU\USd�4UVQe\d�CicdU]

DXU�CicdU]�5TYd_b�TYQ\_W�gY^T_g�Q\\_gc�dXU��bU��TUVY^YdY_^�_V�Q^i�Cic�
dU]��6b_]�dXU�CU\USd�CicdU]�gY^T_g��S\YS[�dXU�Redd_^�Editor…�d_
_`U^�dXU�CicdU]�5TYd_b�

6YWebU�!%�#)*�CicdU]�5TYd_b



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'%#

@\UQcU�bUVUb�d_�SXQ`dUb�&�V_b�Q�S_]`\UdU�TUcSbY`dY_^�_V�dXU�CicdU]�5TY�
d_b��8UbU��i_e�gY\\�VY^T�Q�cX_bd�TUcSbY`dY_^�_V�dXU�CicdU]�5TYd_bµc�]QY^
VUQdebUc�

DXU�e``Ub�`Qbd�_V�dXU�TYQ\_W�R_h�TYc`\Qic�dXU�^Q]U�_V�dXU�CicdU]��1
S_]R_�R_h�TYc`\Qic�Q\bUQTi�TUVY^UT�CicdU]c�Y^�Q\`XQRUdYSQ\�_bTUb�Q^T
Q\\_gc�i_e�d_�SX__cU�Vb_]�dXU�S_]`\UdU�\Ycd�_V�CicdU]c�

9V�i_e�gQ^d�d_�TUVY^U�Q�^Ug�CicdU]�gYdX�Q�^Ug�^Q]U��VYbcd�S\YS[
_^�dXU�New�Redd_^�Qd�dXU�R_dd_]�_V�dXU�CicdU]�5TYd_b�gY^T_g�
DXU^�U^dUb�Q^T�QSSU`d�dXU�^Ug�^Q]U��gXYSX�gY\\�Q``UQb�Y^�dXU
\Ycd�Y]]UTYQdU\i�

DXU�CicdU]�Di`U�Wb_e`�S_fUbc�dXU�]QY^�`Qbd�_V�dXU�CicdU]�5TYd_b
R_h��9d�Q\\_gc�i_e�d_�SX__cU�dXU�CicdU]�S_]`_^U^dc��7U^UbQ\\i��i_e
]Qi�SX__cU��gXUdXUb�i_eb�CicdU]�Y^S\eTUc�Q�`b_ZUSdY_^�_b�gXUdXUb�Q^
U\\Y`c_YT�gYdX�TQde]�Yc�ceVVYSYU^d�V_b�i_eb�`eb`_cUc�

6_eb�Redd_^c�QbU�QbbQ^WUT�Qd�dXU�R_dd_]�_V�dXU�CicdU]�5TYd_b�gY^T_g�
DXUi�Q\\_g�i_e�d_

Save cQfU�dXU�CicdU]�S_]`_^U^dc�e^TUb�dXU�^Q]U�TYc`\QiUT�Y^
dXU�Name�S_]R_�R_h�

New TUVY^U�Q�^Ug�CicdU]�ecY^W�Q�^Ug�^Q]U�
Delete TU\UdU�Q�CicdU]�Vb_]�dXU�\Ycd�
Close S\_cU�dXU�CicdU]�5TYd_b��3XQ^WUc�gY\\�_^\i�RU�cQfUT��YV�i_e

XQfU�]QTU�ecU�_V�dXU�Save�Redd_^�RUV_bU�

7U_7U^Yec�_VVUbc�Q�\_d�_V�`b_ZUSdY_^c��c_]U�XQfU�Q�j_^U�cicdU]���U\\Y`�
c_YTc�Q^T�TQde]c�V_b�ReY\TY^W�i_eb�_g^�CicdU]���DXU�YdU]c�Projec-
tion Editor��Datum Editor�Q^T�Ellipsoid Editor�_V�dXU�`e\\�
T_g^�]U^e�Options/DBS Editors�_`U^�dXU�bUc`USdYfU�UTYd_bc�d_
QTT�i_eb�_g^�S_]`_^U^dc�_b�SXQ^WU�fQ\eUc�V_b�UhYcdY^W�S_]`_^U^dc�

%



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'%$

DXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�ecU�dXU�G7C($�cicdU]�3QbdUcYQ^
S__bTY^QdUc�V_b�`b_SUccY^W�dXU�TQdQ��DXU�CicdU]��dXUbUV_bU��Yc�YbbU\UfQ^d
V_b�`b_SUccY^W��Red�^USUccQbi�d_�fYceQ\YjU�bUce\dc�_^�dXU�`b_ZUSd�`\_d�Q^T
V_b�\_SQ\�S__bTY^QdUc��2YQcUT�^Udg_b[�QTZecd]U^d�WU^UbQ\\i�^UUTc�Q�Cic�
dU]�

9V�i_e�XQfU�SbUQdUT�Q^T�cQfUT�Q�^Ug�cicdU]��dXU�^Ug�cicdU]�gY\\�cX_g
e`�Y^�dXU�CU\USd�CicdU]�TYQ\_W�QVdUb�S\_cY^W�dXU�CicdU]�5TYd_b��I_e
^_g�]Qi�XYWX\YWXd�_^U�_V�dXU�CicdU]c�Q^T�QSSU`d�dXU�cU\USdY_^�Qc�TU�
VQe\d�CicdU]�gYdX�OK�_b�\UQfU�dXU�CU\USd�CicdU]�TYQ\_W�gYdX_ed�cU\USdY^W
Q�TUVQe\d�CicdU]�gYdX�Cancel�

✏



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'%%

!%�( =QSb_c

7U_7U^Yec�XQc�Q�ReY\d�Y^�cSbY`d�Y^dUb`bUdUb�V_b�]QSb_c��CSbY`dc�QbU
RQcUT�_^�D9=��C`USdbQ�@bUSYcY_^µc�9^dUb`bUdUb�V_b�=QSb_c��9d�bUQTc�dUhd
Y^`ed�Q^T�`UbV_b]c�QSdY_^c�RQcUT�_^�dXU�Y^cdbeSdY_^c�V_e^T�Y^�dXU
cSbY`d��7U_7U^Yec�ce``_bdc�dXU�S_]`\UdU�D9=�f!�%�S_]]Q^T�cUd�Qc�TU�
cSbYRUT�Y^�dXU�D9=�@b_WbQ]]Ubµc�7eYTU�

6_b�Q�S_]`\UdU�bUVUbU^SU�_V�7U_7U^Yec�c`USYVYS�S_]]Q^Tc�`\UQcU�bU�
VUb�d_�1``U^TYh�3�_V�dXYc�]Q^eQ\�

D_�be^�Q�]QSb_�VY\U�SX__cU�dXU�]U^e�YdU]�File/Run/Macro
File _b�dXU�S_bbUc`_^TY^W�Redd_^�Vb_]�dXU�d__\RQb�?`dY_^c�
DXU�6Y\U�CU\USd_b�Q``UQbc�Q^T�Ydc�VY\U�]Qc[�R_h�TYc`\Qic�dXU�U^dbi�*.M�

6YWebU�!%�$ *�=QSb_�6Y\U�CU\USd_b



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'%&

3X__cU�Q�cSbY`d�gYdX�dXYc�UhdU^cY_^�Q^T�cdQbd�dXU�cSbY`d�gYdX�Open
�Cancel�\UQfUc�dXU�TYQ\_W�gYdX_ed�cdQbdY^W�Q�cSbY`d�be^��

I_e�^_g�]Qi�gQdSX�dXU�`b_SUccY^W�_V�dXU�]QSb_c�Y^�dXU�?ed`ed�gY^�
T_g�

DXU�S_]]Q^T�YdU]�File/Run/Run Again�Q\\_gc�dXU�bU�
`UQdUT�`b_SUccY^W�_V�dXU�\Qcd�cU\USdUT�cSbY`dc�gYdX_ed�_`U^Y^W�Yd
fYQ�dXU�6Y\U�CU\USd_b�

DXU�]U^e�YdU]�File/Run/MacroStudio�Q\\_gc�i_e�d_�]_TYVi�cSbY`dc
TYbUSd\i�gYdXY^�dXU�7U_7U^Yec�U^fYb_^]U^d�

6YWebU�!%�$!*�=QSb_CdeTY_



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'%'

!%�) CX_g�CdQdec�2Qb

I_e�SQ^�TYc`\Qi�_b�XYTU�dXU�cdQdec�RQb�Vb_]�dXU�]QY^�]U^e�Ri�SX__c�
Y^W�dXU�`e\\�T_g^�]U^e�View�Q^T�SXUS[Y^W�dXU�YdU]�Status Bar�
DXYc�d_WW\Uc�dXU�cdQdec�RQb�cdQdec�_^�_b�_VV�

6YWebU�!%�$"*�CX_g�CdQdec�2Qb

I_e�]Qi�Q\c_�SX__cU�dXU�Redd_^�� ��Vb_]�dXU�?`dY_^c�d__\RQb�Y^�
cdUQT�



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'%(

!%�!  �3ecd_]YjY^W�;UiR_QbT�CX_bdSedc��8_d
;Uic�

CX_bdSedc��X_d�[Uic��QSSU\UbQdU�dXU�]U^e�_`dY_^�cU\USdY_^��3XQ`dUb
%�!�"�\Ycdc�dXU�TUVQe\d�X_d�[Uic��8_gUfUb��i_e�]Qi�TUVY^U�i_eb�_g^�Sec�
d_]YjUT�X_d�[Uic�

DXU�YdU]�Shortcuts… �_V�dXU�`e\\�T_g^�]U^e�Options �_`U^c�dXU
CX_bdSed�;Uic�gY^T_g�

6YWebU�!%�$#*�4UVY^Y^W�CX_bdSed�;Uic

1�S_]R_�R_h�Qd�dXU�\UVd�Q\\_gc�i_e�d_�SX__cU�dXU�S_]]Q^T��gXYSX�Yc
Y^�VQSd�Q�]QSb_��V_b�gXYSX�i_e�gQ^d�d_�SbUQdU�Q�X_d�[Ui�S_]RY^QdY_^�
DXU�S_]]Q^Tc�QbU�^Q]UT�QSS_bTY^W�d_�dXU�`e\\�T_g^�]U^e�YdU]c�
DXUi�QbU�\YcdUT�Y^�Q\`XQRUdYSQ\�_bTUb�

8QfY^W�XYWX\YWXdUT�Q�]QSb_��i_e�gY\\�VY^T�Q�cX_bd�TUcSbY`dY_^�_V�dXU
S_]]Q^Tµc�UVVUSdc�Y^�dXU�4UcSbY`dY_^�R_h��9V�i_e�XQfU�Q\bUQTi�SbUQdUT



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'%)

Q�cX_bdSed�d_�dXU�SebbU^d\i�XYWX\YWXdUT�S_]]Q^T��dXU�cX_bdSed�S_]�
`_^U^dc�gY\\�RU�TYc`\QiUT�Y^�dXU�1ccYW^UT�CX_bdSedc�R_h�

!%�! �! 3bUQdY^W�Q�CX_bdSed

D_�SbUQdU�Q�^Ug�cX_bdSed�d_�Q�S_]]Q^T��VYbcd�XYWX\YWXd�dXU�S_]]Q^T�
dXU^�S\YS[�Redd_^�3bUQdU�CX_bdSed��DXU�1ccYW^�CX_bdSed�TYQ\_W�`_`c
e`��9dc�cdbY^W�VYU\T�cdQdUc�dXQd�^_�[UiR_QbT�[Ui�XQc�RUU^�cU\USdUT�c_�VQb�
D_�U^dUb�dXU�[Ui�S_]RY^QdY_^�Zecd�`bUcc�dXU�[Uic�i_e�gQ^d�d_�ecU�\QdUb
_^�

6YWebU�!%�$$*�CX_bdSed�1ccYW^]U^d�4YQ\_W

5�W���d_�ecU�dXU�X_d�[Ui�S_]RY^QdY_^�Alt+A�`bUcc�dXU�[Uic�Alt�Q^T�A
cY]e\dQ^U_ec\i��9V�i_e�Zecd�`bUcc�Q�[Ui��7U_7U^Yec�Qed_]QdYSQ\\i�QTTc
dXU�Ctrl�[Ui�d_�dXU�SebbU^d�S_]RY^QdY_^��5�W���`bUccY^W�A*�dXU�cdbY^W
VYU\T�TYc`\Qic�Ctrl+A�

1VdUb�i_e�XQfU�QccYW^UT�Q�X_d�[Ui�S_]RY^QdY_^��dXU�1ccYW^�CX_bdSed
TYQ\_W�cdQdUc�gXUdXUb�dXYc�S_]RY^QdY_^�Q\bUQTi�gQc�QccYW^UT�d_�Q^_dXUb



!%��3ecd_]YjY^W�dXU�CicdU]� 7U_7U^Yec
EcUbµc�=Q^eQ\

!%�'& 

]QSb_�_b�^_d��Current Assignment: (Unassigned)���@bUVUbQR\i�
i_e�cX_e\T�SX__cU�Q^�e^QccYW^UT�X_d[Ui�S_]RY^QdY_^��1SSU`d�i_eb
SX_YSU�gYdX�OK��Cancel�\UQfUc�dXU�TYQ\_W�gYdX_ed�QccYW^]U^d��

6YWebU�!%�$%*�1\d�1�1ccYW^UT�d_�1TZecd�1TZecd�>QdY_^Q\

5�W���9V�i_e�gQ^d�d_�QccYW^�Ctrl+N�to Adjust/WGS84 Free Net-
work��i_e�g_e\T�RU�Y^V_b]UT�dXQd�SebbU^d\i�dXYc�X_d[Ui�Yc�QccYW^UT�d_
File/New��9V�i_e�QSSU`d�dXU�X_d�[Ui�S_]RY^QdY_^�^UfUbdXU\Ucc��dXU
TUVQe\d�cUddY^W�gY\\�`bUfQY\�_fUb�i_eb�QccYW^]U^d��DXU�CX_bdSed�1c�
cYW^]U^d�R_h�gY\\�^UfUbdXU\Ucc�TYc`\Qi�dXU�cX_bdSed�

4_�^_d�QccYW^�_^U�_V�dXU�TUVQe\d�X_d[Ui�S_]RY^QdY_^c�d_�Q^i
_dXUb�S_]]Q^T��4UVQe\d�cUddY^Wc�`bUfQY\�_fUb�ecUb�QccYW^UT
cX_bdSedc�

D_�QSSU`d�Q\\�i_eb�^Ug�X_d�[Ui�S_]RY^QdY_^c�S\YS[�OK��Cancel�\UQfUc
dXU�CX_bdSed�;Uic�TYQ\_W�gYdX_ed�SXQ^WUc�

%



7U_7U^Yec !%��3ecd_]YjY^W�dXU�CicdU]
EcUbµc�=Q^eQ\

!%�'&!

!%�! �" 4U\UdY^W��CX_bdSed�;Uic

4U\UdY^W�Q�cX_bdSed�Yc�Q�fUbi�cY]`\U�dQc[��3\YS[�Options/Shortcuts…
d_�_`U^�dXU�CX_bdSed�;Uic�TYQ\_W�

6YWebU�!%�$&*�4U\UdY^W�Q�CX_bdSed�;Ui

� D_�bU]_fU�Q�cY^W\U�X_d�[Ui��QSdYfQdU�dXU�bUc`USdYfU�]QSb_�Y^�dXU
CU\USd�Q�]QSb_�S_]R_�R_h��QSdYfQdU�dXU�QccYW^UT�cX_bdSed�Y^�dXU
VYU\T�1ccYW^UT�cX_bdSedc�Q^T�S\YS[�Remove�

� D_�bU]_fU�Q\\�ecUb�TUVY^UT�cX_bdSedc�cU\USd�Reset All�

D_�QSSU`d�dXU�TU\UdY_^�S\YS[�OK��Cancel�\UQfUc�dXU�CX_bdSed�;Uic�TYQ�
\_W�gYdX_ed�SXQ^WUc�
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7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'&#

!&� 4QdQ�6_b]Qdc

3_^dU^dc

2�! 4QdQ�9]`_bd�Q^T�5h`_bd�=_Te\Uc �����������������������������������������!&�( '
2�!�! 9]`_bd�B_edY^Uc�V_b�3__bTY^QdUc ��������������������������������������������� !&�( '
2�!�" FUSd_b�9]`_bd�4<<�=_Te\Uc ���������������������������������������������������� !&�(! 
2�!�# 5h`_bd�=QSb_�6Y\Uc��CSbY`dc������������������������������������������������������ !&�(!"

2�" 9]`_bd�4QdQ ����������������������������������������������������������������������������!&�(!%
2�"�! ?RcUbfQdY_^�6Y\U ������������������������������������������������������������������������ !&�(!%
8UQTUb������������������������������������������������������������������������������������������������ !&�(!%
2_Ti ��������������������������������������������������������������������������������������������������� !&�(!'
2�"�" 9]`_bd�_V�BQg�4QdQ ������������������������������������������������������������������� !&�(" 
2�"�# <_SQ\�Q^T�>QdY_^Q\�3__bTY^QdUc���1fQY\QR\U�6Y\U�6_b]Qd�3_^fUbdUbc
V_b�9]`_bd ����������������������������������������������������������������������������������������������� !&�("!
2�"�$ 2b_QTSQcd�5`XU]UbYc ���������������������������������������������������������������� !&�("#
2�"�% @bUSYcU�5`XU]UbYc ��������������������������������������������������������������������� !&�("#
2�"�& 9]`_bd�_V�FUSd_bc ���������������������������������������������������������������������� !&�("$
C`USdbQ�@bUSYcY_^�:_R�1bUQ�6Y\Uc �������������������������������������������������������������� !&�("$
1cXdUSX�?ed`ed�6Y\U�FUSd_bc �������������������������������������������������������������������� !&�("'
7U_dbQSUb�21C5<9>5�CE=�FUSd_bc ��������������������������������������������������������� !&�("'

2�# 5h`_bd�6_b]Qdc�V_b�CdQdYS�4QdQ ����������������������������������������������!&�("(
2�#�! 1cXdUSX�C>1@�CdQdY_^�6Y\U�Q^T�FUSd_b�6Y\U ������������������������������ !&�("(
2�#�" 1cXdUSX�@_Y^dc�6Y\U�������������������������������������������������������������������� !&�(")
2�#�# DXU�1cXdUSX�6Y\\^Ud�6Y\U ������������������������������������������������������������ !&�(# 
@QbQ]UdUb�BUS_bT���������������������������������������������������������������������������������� !&�(# 
DYd\U�BUS_bT ����������������������������������������������������������������������������������������� !&�(#!
@bU\Y]Y^Qbi�3__bTY^QdUc�BUS_bT �������������������������������������������������������������� !&�(#!
@bU\Y]Y^Qbi�3__bTY^QdU�CUSdY_^�3\_cY^W�BUS_bT ����������������������������������������� !&�(#"
8UQTUb�BUS_bT�V_b�Q�2YQc�7b_e` ������������������������������������������������������������� !&�(#"
FUSd_b�4QdQ�BUS_bT ������������������������������������������������������������������������������� !&�(#"
2YQc�7b_e`�CUSdY_^�3\_cY^W�BUS_bT���������������������������������������������������������� !&�(##
2�#�$ DXU�2\eU2__[�2�6Y\U ����������������������������������������������������������������� !&�(##
7@C�?SSe`QdY_^�BUS_bT�8UQTUb���"%�� ��������������������������������������������������� !&�(##
DXU�7@C�?SSe`QdY_^�3_]]U^d�BUS_bT���"&�������������������������������������������� !&�(#$



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'&$

DXU�7@C�?SSe`QdY_^�=UQcebU]U^d�BUS_bT���"'�� ������������������������������������ !&�(#$
2�#�% DXU�2\eU2__[�7�6Y\U����������������������������������������������������������������� !&�(#%
DXU�@b_ZUSd�BUS_bT��1� �������������������������������������������������������������������������� !&�(#'
DXU�CUccY_^�8UQTUb�BUS_bT��2� ��������������������������������������������������������������� !&�(#'
DXU�3_bbU\QdY_^�BUS_bT��4� �������������������������������������������������������������������� !&�(#(
DXU�3_fQbYQ^SU�BUS_bT��5� �������������������������������������������������������������������� !&�(#(
DXU�<_^W�FUSd_b�BUS_bT��6��������������������������������������������������������������������� !&�(#)
DXU�3__bTY^QdU�BUS_bT��7� �������������������������������������������������������������������� !&�(#)
2�#�& DXU�DUbbQ=_TU\�6Y\U�6_b]Qd ���������������������������������������������������� !&�($ 
2�#�' DXU�7U_dbQSUb�C@3�6Y\U������������������������������������������������������������� !&�($!
2�#�( DXU�7U_dbQSUb�1bUQ�6Y\Uc ���������������������������������������������������������� !&�($!
DXU�1bUQ�CdQ^TQbT�6_b]Qd �������������������������������������������������������������������� !&�($"
DXU�7U_dbQSUb�=Q``Y^W�6_b]Qd �������������������������������������������������������������� !&�($"
DXU�7U_dbQSUb�1bUQ���C`QSU�4U\Y]YdUT�6_b]Qd �������������������������������������������� !&�($#
DXU�7U_dbQSUb�1bUQ���3_]]Q�4U\Y]YdUT�6_b]Qd ����������������������������������������� !&�($#
2�#�) DXU�4H6�?ed`ed�6_b]Qd ���������������������������������������������������������� !&�($%
2�#�! DXU�75?<12�6_b]Qd ��������������������������������������������������������������� !&�($%
2�#�!! 3@�7]R8��3bU]Ub� ����������������������������������������������������������������� !&�($&
2�#�!" DXU�1;C�6_b]Qd������������������������������������������������������������������������ !&�($'
2�#�!# DXU�;QV[Q�G7C�($�Q^T�7U_WbQ`XYS�5h`_bd�6_b]Qdc��������������� !&�($(
2�#�!$ DXU�;bUYc�3_UcVU\T�5h`_bd�6_b]Qd ������������������������������������������� !&�($)
2�#�!% DXU�D4C�3__bTY^QdU�6Y\U�6_b]Qd ��������������������������������������������� !&�(% 
2�#�!& DXU�GQi`_Y^d�6Y\U�6_b]Qd �������������������������������������������������������� !&�(% 

2�$ 5h`_bd�6_b]Qdc�V_b�;Y^U]QdYS�4QdQ �������������������������������������� !&�(%#
2�$�! DXU���@?C�@_cYdY_^�6Y\U ������������������������������������������������������������ !&�(%#
2�$�" >QdY_^Q\�7bYT�3__bTY^QdU���>73�6Y\U �������������������������������������� !&�(%$
2�$�# =QbY^U�@_cYdY_^�6Y\U ������������������������������������������������������������������ !&�(%%
2�$�$ 1cXdUSX�3�6Y\U���������������������������������������������������������������������������� !&�(%&

2�% B9>5H*�DXU�BUSUYfUb�9^TU`U^TU^d�5hSXQ^WU�6_b]Qd�FUbcY_^�"!&�(%(
2�%�! DXU�@XY\_c_`Xi�?V�BY^Uh���������������������������������������������������������� !&�(%(
2�%�" 7U^UbQ\�6_b]Qd�4UcSbY`dY_^ ����������������������������������������������������� !&�(%)
2�%�# 4UVY^YdY_^�?V�DXU�?RcUbfQR\Uc������������������������������������������������� !&�(& 
DY]U��������������������������������������������������������������������������������������������������� !&�(& 
@cUeT_�BQ^WU �������������������������������������������������������������������������������������� !&�(& 
@XQcU�������������������������������������������������������������������������������������������������� !&�(&!
4_``\Ub ����������������������������������������������������������������������������������������������� !&�(&!
2�%�$ DXU�5hSXQ^WU�?V�BY^Uh�6Y\Uc ��������������������������������������������������� !&�(&"
2�%�% BY^Uh�FUbcY_^�"�6UQdebUc ���������������������������������������������������������� !&�(&"



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'&%

CQdU\\YdU�>e]RUbc ���������������������������������������������������������������������������������� !&�(&"
?bTUb�?V�DXU�8UQTUb�BUS_bTc ����������������������������������������������������������������� !&�(&#
=YccY^W�9dU]c��4ebQdY_^�?V�DXU�FQ\YTYdi�?V�FQ\eUc����������������������������������� !&�(&#
5fU^d�6\QW�BUS_bTc�������������������������������������������������������������������������������� !&�(&#
BUSUYfUb�3\_S[�?VVcUd ����������������������������������������������������������������������������� !&�(&$
2�%�& 1TTYdY_^Q\�8Y^dc�1^T�DY`c �������������������������������������������������������� !&�(&$
2�%�' BY^Uh�E^TUb�1^dYc`__VY^W��1C� ����������������������������������������������� !&�(&%
2�%�( BY^Uh�FUbcY_^�"�6_b]Qd�4UVY^YdY_^c�1^T�5hQ]`\Uc����������������� !&�(&&

2�& BY^Uh�>QfYWQdY_^�6Y\U�V_b�7<?>1CC�5`XU]UbYc������������������!&�('&

6YWebUc*

6YWebU�2�!*�6_b]Qd�CU\USd_b�@\Q^U�3__bTY^QdUc���������������������������� !&�( '
6YWebU�2�"*�6_b]Qd�CU\USd_b�FUSd_bc���������������������������������������������� !&�(! 
6YWebU�2�#*�6_b]Qd�CU\USd_b�>QdY_^Q\�Q^T�<_SQ\�3__bTY^QdUc ����� !&�(""

DQR\Uc*

DQR\U�2�!*�9]`_bd�6_b]Qdc������������������������������������������������������������� !&�( (
DQR\U�2�"*�9]`_bd�FUSd_bc �������������������������������������������������������������� !&�(!!
DQR\U�2�#*�3ebbU^d\i�1fQY\QR\U�CSbY`dc�V_b�dXU�5h`_bd�_V�CdQdYS�4QdQ!&�

(!#
DQR\U�2�$*�3ebbU^d\i�1fQY\QR\U�CSbY`dc�V_b�dXU�5h`_bd�_V�;Y^U]QdYS

4QdQ ����������������������������������������������������������������������������������������� !&�(!$



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'&&

!&�! 4QdQ�9]`_bd�Q^T�5h`_bd�=_Te\Uc

!&�!�! 9]`_bd�B_edY^Uc�V_b�3__bTY^QdUc

9]`_bdY^W�^QdY_^Q\�_b�\_SQ\�S__bTY^QdU�TQdQ�Vb_]�V_bUYW^�VY\U�V_b]Qdc
Yc�T_^U�Y^�Q�]_Te\Qb�VQcXY_^��5QSX�ce``_bdUT�VY\U�V_b]Qd�S_bbUc`_^Tc
d_�Q�4<<�]_Te\U�\_SQdUT�Y^�dXU IODLL�ceRTYbUSd_bi�_V�7U_7U^Yec�
I_e�SQ^�YTU^dYVi�dXU�`_Y^d�Y]`_bd�]_Te\Uc�Ri�dXUYb�VY\U^Q]Uc��DXUi
QbU�Q\\�SQ\\UT�TMR*.DLL�

GXU^�dXU�Y]`_bd�Ve^SdY_^Q\Ydi�Yc�Uf_[UT�7U_7U^Yec�cSQ^c�dXU�IODLL
TYbUSd_bi�V_b�UhYcdY^W�`_Y^d�Y]`_bd�4<<c�Q^T�dXU^�TYc`\Qic�Q�cU\USdY_^
R_h�gYdX�Q\\�bUS_W^YjUT�Y]`_bd�]_Te\Uc�

6YWebU�!&�!*�6_b]Qd�CU\USd_b�@\Q^U�3__bTY^QdUc

DXU�`_Y^d�Y]`_bd�Ve^SdY_^Q\Ydi�_V�7U_7U^Yec�Yc�TUcYW^UT�d_�ce``_bd
@\eW1^T@\Qi�\Y[U�RUXQfY_b��I_e�SQ^�QTT�_b�bU]_fU�`\Q^U�S__bTY^QdU



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'&'

Y]`_bd�4<<c�Vb_]�i_eb�cicdU]��7U_7U^Yec�gY\\�bUS_W^YjU�^Ug\i�QTTUT
]_Te\Uc�

DXU�V_\\_gY^W�4<<�]_Te\Uc�QbU�SebbU^d\i�cXY``UT�gYdX�7U_7U^Yec�
DXYc�\Ycd�Yc�ceRZUSd�d_�SXQ^WU��]_cd�\Y[U\i�QTTYdY_^Q\�]_Te\Uc�gY\\�RU
QTTUT�d_�^Ug�bU\UQcUc�_V�7U_7U^Yec���@\UQcU�SXUS[�\QdUcd�RE-
ADME.TXT�VY\Uc�V_b�QTTYdY_^c�

4<<�>Q]U 9]`_bd�6_b]Qd��Qc�Q``UQbc�Y^�7U_7U^Yec�
TMRAMIL2.DLL 1=Y\7U_�7Qecc�;beUWUb�Q^T�2bYdYcX�]UccQWY^W

cicdU]
1=Y\7U_�7U_WbQ`XYSQ\�3__bTY^QdUc
1=Y\7U_�ED=
1=Y\7U_�ED=B56

TMRASHC.DLL 1cXdUSX�3�6Y\U
TMRDBS2.DLL 7U_dbQSUb�4QdQRQcU�6Y\U�(*.DBS�
TMRJOB2.DLL 7U_db_^YSc�:_R��1bUQ�6Y\U�(*.JOB+�*.ARE�
TMRSPC2.DLL 7U_dbQSUb�C@3�6Y\U�(*.SPC�
TMRTSAT2.DLL dUbbQCQd�3QbdUcYQ^�3__bTY^QdU�6_b]Qd�(*.XYZ�

dUbbQCQd��7U_WbQ`XYSQ\��4US��4UWbUU�

DQR\U�!&�!*�9]`_bd�6_b]Qdc

I_e�SQ^�Q\c_�gbYdU�cSbY`dc��]QSb_�VY\Uc��dXQd�Q\\_g�d_�Y]`_bd�TQdQ�Y^�dXU
^QdY_^Q\�WbYT�CicdU]��I_e�SQ^�ecU�1C399�_b�RY^Qbi�V_b]Qdc��9^�dXU�TY�
bUSd_bi*

\<INSTALLDIR>\FORMATS

dXUbU�QbU�cSbY`d�VY\Uc�^Q]UT�I*.M��DXUcU�]YWXd�cUbfU�Qc�UhQ]`\Uc�V_b
i_e�d_�gbYdU�i_eb�_g^�Y]`_bd�cSbY`dc�



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'&(

!&�!�" FUSd_b�9]`_bd�4<<�=_Te \Uc

9]`_bdY^W�fUSd_bc�Vb_]�V_bUYW^�VY\U�V_b]Qdc�Yc�T_^U�Y^�Q�]_Te\Qb�VQcX�
Y_^��5QSX�ce``_bdUT�VY\U�V_b]Qd�S_bbUc`_^Tc�d_�Q�4<<�]_Te\U�\_SQdUT
Y^�dXU IODLL�ceRTYbUSd_bi�_V�7U_7U^Yec��I_e�SQ^�YTU^dYVi�dXU�fUSd_b
Y]`_bd�]_Te\Uc�Ri�dXUYb�VY\U^Q]Uc��DXUi�QbU�Q\\�SQ\\UT�TMVR*.DLL�

GXU^�dXU�Y]`_bd�Ve^SdY_^Q\Ydi�Yc�Uf_[UT�7U_7U^Yec�cSQ^c�dXU�IODLL
TYbUSd_bi�V_b�UhYcdY^W�`_Y^d�Y]`_bd�4<<c�Q^T�dXU^�TYc`\Qic�Q�cU\USdY_^
R_h�gYdX�Q\\�bUS_W^YjUT�Y]`_bd�]_Te\Uc�

6YWebU�!&�"*�6_b]Qd�CU\USd_b�FUSd_bc

GXU^�VYbcd�cdQbdUT�7U_7U^Yec�cSQ^c�dXU�IODLL�TYbUSd_bi�V_b�UhYcdY^W
fUSd_b�Y]`_bd�4<<c��9d�SbUQdUc�Q�c]Q\\�TQdQRQcU�VY\U�SQ\\UT
TVIODLLS.DAT�Y^�dXU�cQ]U�TYbUSd_bi�S_^dQY^Y^W�Y^V_b]QdY_^�QR_ed
dXU�4<<c�V_e^T��DXYc�TQdQRQcU�VY\U�Yc�ecUT�V_b�c`UUTY^W�e`�dXU�fUSd_b
Y]`_bd�`b_SUcc�

DXU�fUSd_b�Y]`_bd�Ve^SdY_^Q\Ydi�_V�7U_7U^Yec�Yc�TUcYW^UT�d_�ce``_bd
@\eW1^T@\Qi�\Y[U�RUXQfY_b��I_e�SQ^�QTT�_b�bU]_fU�fUSd_b�Y]`_bd



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'&)

4<<c�Vb_]�i_eb�cicdU]��7U_7U^Yec�gY\\�bUS_W^YjU�^Ug\i�QTTUT�]_T�
e\Uc��DXU�_^\i�dXY^W�i_e�XQfU�d_�T_�Yc�d_�TU\UdU�dXU�TVIODLLS.DAT
VY\U��DXYc�gY\\�]Q[U�7U_7U^Yec�cSQ^�dXU�IODLL�TYbUSd_bi�QWQY^��7U_�
7U^Yec�gY\\�Qed_]QdYSQ\\i�SbUQdU�Q^�e`TQdUT�VY\U�

DXU�V_\\_gY^W�4<<�]_Te\Uc�QbU�SebbU^d\i�cXY``UT�gYdX�7U_7U^Yec�
DXYc�\Ycd�Yc�ceRZUSd�d_�SXQ^WU��]_cd�\Y[U\i�QTTYdY_^Q\�]_Te\Uc�gY\\�RU
QTTUT�d_�^Ug�bU\UQcUc�_V�7U_7U^Yec���@\UQcU�SXUS[�\QdUcd�RE-
ADME.TXT�VY\Uc�V_b�QTTYdY_^c�

4<<�>Q]U 9]`_bd�6_b]Qd��Qc�Q`�
`UQbc�Y^�7U_7U^Yec�

4UcSbY`dY_^

TMVRM.DLL 1cXdUSX�=�6Y\Uc 9]`_bdc�fUSd_bc�Vb_]
1cXdUSX�=�6Y\Uc

TMVROF04.DLL 1cXdUSX�?ed`ed�6Y\U
FUSd_bc

9]`_bdc�fUSd_bc�Vb_]
1cXdUSX�?ed`ed�6Y\Uc

TMVRSM04.DLL BASELINE.SUM�FUS�
d_bc

BASELINE.SUM�V_b]Qd�
DXU�7U_dbQSUb�fUSd_b�VY\U
V_b]Qd

TMVRAR04.DLL 1B5�6Y\U�FUSd_bc 9]`_bdc�fUSd_b�TQdQ�Vb_]
��ARE�Q^T���JOB�VY\Uc

TMVROBN.DLL D4C�?2>�FUSd_bc D4C�?2>�Y]`_bdc�fUSd_bc

DQR\U�!&�"*�9]`_bd�FUSd_bc

!&�!�# 5h`_bd�=QSb_�6Y\Uc��CSbY`dc�

5h`_bdY^W�cdQdYS�_b�[Y^U]QdYS�TQdQ�Y^d_�_dXUb�V_b]Qdc�Yc�T_^U�gYdX
]QSb_��cSbY`d��VY\Uc��CSbY`d�VY\Uc�QbU�]QSb_c��gXYSX�SQ^�RU�Y^dUb`bUdUT



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'' 

gYdX�dXU�DY^i�9^dUb`bUdUb�V_b�=QSb_c�D9=��DXU�D9=�@b_WbQ]]Ubµc�7eYTU
Yc�`Qbd�_V�dXU�7U_7U^Yec�]Q^eQ\c�

DXU�QTfQ^dQWU�_V�dXU�WU^UbQdY_^�_V�dXU�_ed`ed�V_b]Qdc�gYdX�]QSb_c�Yc
dXQd�i_e�SQ^�gbYdU�i_eb�_g^�_ed`ed�V_b]Qdc�_b�UTYd�UhYcdY^W�V_b]Qdc�
6ebdXUb��i_e�Q\c_�XQfU�dXU�Y]`_bdQ^d�QTfQ^dQWU�_V�gbYdY^W�Y^dUbVQSUc�d_
_dXUb�c_VdgQbU�`b_TeSdc��U�W���V_b�314�_b�79C��DXU�bUce\dc�QVdUb�`b_S�
UccY^W��QTZecd]U^d�_b�dbQ^cV_b]QdY_^�SQ^�^_g�RU�gbYddU^�Y^�Q^i�_ed`ed
V_b]Qd��Qc�RY^Qbi�_b�1C399�TQdQ��FYQ�dXU�]QSb_�\Q^WeQWU�i_e�XQfU�QS�
SUcc�d_�dXU�TQdQRQcU�d_�bUQT�dXU�bUce\dc�Q^T�VY^Q\\i�d_�WU^UbQdU�i_eb
_g^�_ed`ed�V_b]Qd�Y^�Q�VY\U�

DXU�V_\\_gY^W�dg_�dQR\Uc�\Ycd�dXU�SebbU^d\i�QfQY\QR\U�cdQdYS�Q^T�[Y^U�
]QdYS�_ed`ed�cSbY`dc�_V�dXU�ceRTYbUSd_bi�\<INSTALLDIR>\FORMATS�

6Y\U^Q]U 4UcSbY`dY_^
ESNAP.M 1cXdUSX�C>1@�CdQdY_^��Q^T�FUSd_b�VY\U
EASHOFILE.M 1cXdUSX�?�VY\U
EASHPNT.M 1cXdUSX�@_Y^dc�VY\U
EFILLNET.M 1cXdUSX�6Y\\>Ud�VY\U
EBLUEB.M 2\eU2__[�2�VY\U
EBLUEG.M 2\eU2__[�7�VY\U
ETM.M C@C�DUbbQ=_TU\�VY\U�V_b]Qd
ESPC.M 7U_dbQSUb�C@3�VY\U
EAREASTD.M 7U_dbQSUb�1bUQ�CdQ^TQbT�VY\U�V_b]Qd
EAREAMPF.M 7U_dbQSUb�1bUQ�=Q``Y^W�VY\U�V_b]Qd
EAREASPD.M 7U_dbQSUb�1bUQ�C`QSU�TU\Y]YdUT�VY\U�V_b]Qd
EAREAKMD.M 7U_dbQSUb�1bUQ�3_]]Q�TU\Y]YdUT�VY\U�V_b]Qd
EBASESUM.M 7U_dbQSUb�BASELINE.SUM
ELCS.M 7U_dbQSUb�<3C�4QdUY
EGEOM63.M 7U_TY]UdUb�&�#
EGEOM83.M 7U_TY]UdUb�(�#



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�''!

EDXF.M 4H6�VY\U�V_b]Qd
EGEOLAB.M 75?<12�VY\U�V_b]Qd
ECREMER.M 3@�7]RX�6_b]Qd
EAKS.M 1;C�6_b]Qd
EKAFKAG.M ;QV[Q�6_b]Qd��7U_WbQ`XYSQ\�
EKAFKAW.M ;QV[Q�6_b]Qd��G7C�($�
EKREISCF.M ;bUYc�3_UcVU\T���F@4
ETDS.M 2Y^Qbi�D4C�V_b]Qd
EMOVE3.M =?F5#�6_b]Qd
EWAYPNT.M 7@C�D_`_�GQi`_Y^d�V_b]Qd

DQR\U�!&�#*�3ebbU^d\i�1fQY\QR\U�CSbY`dc�V_b�dXU�5h`_bd�_V�CdQdYS�4QdQ



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�''"

6Y\U^Q]U 4UcSbY`dY_^
ECFILE.M 1cXdUSX�3�6Y\U
EPOS.M POS�@_cYdY_^�6Y\U
EPOSA.M POS�6Y\U��>QdY_^Q\�1\\�C_\edY_^c�
EPOSWGS.M @?C�6Y\U��G7C($�6YhUT�C_\edY_^c�
EPOSWGSA.M @?C�6Y\U��G7C($�1\\�C_\edY_^c�
ENGC.M NGC�6Y\U��>QdY_^Q\�7bYT�6YhUT�C_\��
ENGCA.M NGC�6Y\U��>QdY_^Q\�7bYT�1\\�C_\��
EPOSNGC.M @?C�>73�6Y\Uc��>QdY_^Q\�6YhUT�
EPOSNGC.M @?C�>73�6Y\Uc��>QdY_^Q\�1\\�
EHDW.M =QbY^U�@_cYdY_^�6Y\U
EVXYZ.M @_c�7UcSXg��6Y\U��G7C($�6YhUT�
EVXYZA.M @_c�7UcSXg��6Y\U��G7C($�1\\�C_\��

DQR\U�!&�$*�3ebbU^d\i�1fQY\QR\U�CSbY`dc�V_b�dXU�5h`_bd�_V�;Y^U]QdYS�4QdQ



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�''#

!&�" 9]`_bd�4QdQ

!&�"�! ?RcUbfQdY_^�6Y\U

7U_7U^Yec�ecUc�RY^Qbi�_RcUbfQdY_^�VY\Uc�V_b�cd_bY^W�Q\\�TQdQ�Y^�Q
bUSUYfUb�Y^TU`U^TU^d�V_b]Qd��DXU�^Q]U�_V�ceSX�Q�VY\U�di`YSQ\\i
S_^dQY^c�dXU�`_Y^d�^e]RUb��SITE��Q^T�dXU�_RcUbfQdY_^�TQi��DDD���1
VbUU�fQbYQR\U�S�_VdU^�TUcSbYRUc�dXU�cUccY_^�^e]RUb��DXU�VY\U�XQc�dXU
UhdU^cY_^�*.OBS��DXUbUV_bU��dXU�di`YSQ\�_RcUbfQdY_^�VY\U^Q]U�Yc
SITEDDDS.OBS�

@\UQcU�^_dU��SITE�Yc�^_d�dXU�bUQ\�`_Y^d�^e]RUb��DXU�bUQ\�`_Y^d
^e]RUb�Yc�gbYddU^�gYdXY^�dXU�*.OBS�VY\U�

DXUcU�RY^Qbi�VY\Uc�S_^cYcd�_V�Q�XUQTUb�Q^T�Q�R_Ti*

!&�"�!�! �8UQTUb
YTU^dYVYSQdY_^�S_TU� SXQb�YTOS_TU�K(M 1C399�*�cUd�d_��dUbbQCQd�
XUQTUb�\U^WdX e^cYW^UT�Y^d�XUQTUbO\U^WdX�Q^T�\U^WdX \U^WdX�_V�XUQTUb�Y^S\eTY^W�YSOS_TU
VY\U�V_b]Qd�fUbcY_^� Y^d�fUbcY_^ cUd�d_�!�V_b�dXYc�fUbcY_^
bUSUYfUb�di`U� SXQb�bSfOdi`U�K" M 1C399�*�c`USYViY^W�bUSUYfUb�di`U
bUSUYfUb�cUbYQ\�^e]RUb SXQb�bSfOcUbYQ\�K" M 1C399�*�c`USYViY^W�cUbYQ\�^e]RUb
bUSUYfUb�c_VdgQbU�fUbcY_^ SXQb�bSfOfUbcY_^�K! M 1C399�*�c`USYViY^W�bUSUYfUb�c_VdgQbU
bUSUYfUb�SXQ^^U\c e^cYW^UT�Y^d�^e]ObSfOSXQ^^U\c ^e]RUb�_V�bUSUYfUb�SXQ^^U\c
_\T�`_Y^d�^e]RUb SXQb�`_Y^dO^e]RUb�K%M cX_e\T�RU�RY^Qbi�jUb_c
@_Y^d�S_TU� SXQb�`_Y^dOS_TU�K!'M 1C399�*�TUcSbY`dY_^�_V�`_Y^d
@_Y^d�Y^V_ SXQb�Y^V_�K!&M 1C399�*�1TTYdY_^Q\�9^V_b]QdY_^
@_cYdY_^� T_eR\U�`_c�K#M Q``b_hY]QdU�G7C($�`_cYdY_^
9^cdbe]U^d�USSU^dbYSYdYUc V\_Qd�XU^�K#M XUYWXd��UQcd�Q^T�^_bdX�USSU^dbYSYdi
7U_YTQ\�8UYWXd V\_Qd�WU_YTOXUYWXd� 7U_YTQ\�XUYWXd�Y^V_b]QdY_^�*�Y^YdYQ\� 
7@C�gUU[ Y^d�gUU[ 7@C�gUU[�V_b�cdQbd�_V�TQdQcUd
cdQbd�dY]U T_eR\U�dOcdQbd cUS_^Tc�_V�gUU[�V_b�cdQbd�dY]U
U^T�dY]U� T_eR\U�dOU^T cUS_^Tc�_V�gUU[�V_b�U^T�dY]U
dY]U�Y^dUbfQ\ V\_Qd�TU\dQ�S_^cUSedYfU�U`_SXc c]Q\\Ucd�dY]U�Y^dUbfQ\�RUdgUU^
cQdU\\YdUc�dbQS[UT� e^cYW^UT�Y^d�cQdcOdbQS[UT�K&$M ^e]RUb�_V�U`_SXc�Q�c`USYVYS�

cQdU\\YdU�gQc�dbQS[UT
�cQdcOdbQS[UTK M�WYfUc�dXU
^e]RUb�_V�U`_SXc�V_b�`b^�!�UdS��
U\U]U^dc�#"��&#�bUcUbfUT�V_b
7<?>1CC�

bUVUbU^SU�VY\U� SXQb�bUVOVY\U�K! M 1C399�*�Y^YdYQ\�cUddY^W�*�
�/////////�

☞



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�''$

bUVUbU^SU�cQdU\\YdU� Y^d�bUVOcQd Y^YdYQ\�cUddY^W�*� 
bUVUbU^SU�Y^dUbfQ\ V\_Qd� Y^YdYQ\�cUddY^W�*� 
^e]RUb�_V�S_TUc� e^cYW^UT�Y^d�^e]OS_T ��_V�S_TU�_Rc��d_�cY^W\U�cQd
S_TU�Y^TYSQd_bc SXQb�S_TUOY^T�K$M 3�1�-� ���@!-!��@"-"��@!�@"-#
^e]RUb�_V�SQbbYUbc e^cYW^UT�Y^d�^e]OSQb ^e]RUb�_V�SQbbYUb�_Rc��d_�cY^W\U�cQd
SQbbYUb�Y^TYSQd_bc SXQb�SQbbYUbOY^T�K$M 3�1�-� ���@!-!��@"-"��@!�@"-#
^e]RUb�_V�4_``\Ub e^cYW^UT�Y^d�^e]OT_` ^e]RUb�_V�4_``\Ub�_Rc��d_�cY^W\U�cQd
4_``\Ub�Y^TYSQd_bc SXQb�T_``\UbOY^T�K$M 3�1�-� ���@!-!��@"-"��@!�@"-#
<"�caeQbUT�Y^TYSQd_b e^YcW^UT�\_^WY^d�\"OcaeQbUT QSdYfQdUT�RYdc� ��#!�cX_g�caeQbY^W

V_b�`b^�c�!��#"
QTTYdY_^Q\�YTU^dYVYUbc e^cYW^UT�Y^d�YTU^d� bUcUbfUT�V_b�RYd�YTU^dYVYSQdY_^��TUV� �

RYdc� �Q^T�!�V_b�]_TU�Y^TYSQdY_^
RYd� �^_d�RYd�!�^_d�cUd�*�cdQdYS
RYd� �^_d�RYd�!�cUd�*�[Y^U]QdYS
RYd� �cUd�RYd�!�^_d�cUd�*�cX_bd�cdQdYS
RYd� �cUd�RYd�!�cUd�*�cd_`���W_
RYd�"�bQg�TQdQ�gYdX_ed�cQdU\\YdU�S\_S[c

� RYd�#��UhdUb^Q\�_cSY\\Qd_b�S_^^USdUT
RYd�$�bUSUYfUb�S\_S[�Ubb_b�cd_bUT
RYd�%�Y^TYSQdUc�dXQd�c\_`U�Y^cdb�XUYWXd
RYd�&�Y^TYSQdUc�dXQd�7@C�ED3�Yc�cd_bUT
RYd�'�Y^TYSQdUc�dXQd�dbeU�fUbdYSQ\
��������Y^cdb��XUYWXd�Yc�U^dUbUT
���������_^\i�YV�RYd�%�jUb_�

Q^dU^^Q�S_bbUSdY_^ Y^d�Q^dOS_bb�K&M XUYWXd��UQcd�Q^T�^_bdX�Q^dU^^Q�
S_bbUSdY_^c�V_b�<!�Q^T�<"�Y^� �!�]]

_bYWY^Q\�VY\U�^Q]U SXQb�_bYWY^Q\OV^Q]UK!$M VY\U�Y^�bUSUYfUb�c`USYVYS�V_b]Qd

bUVUbU^SU�U\Uf�Sed_VV SXQb�U\UfOSed_VV U\UfQdY_^�Sed_VV�ecUT�Ri�D?@1C�debR_
��bUaeYbUT�V_b�]e\dYcdQdY_^�Q``b_QSX

bUVUbU^SU�VbUaeU^Si SXQb�VbUaeU^Si di`U�_V�VbUaeU^Si�ecUT�Ri�\QcdRQcU\Y^U�
UcdY]Qd_b�be^���bUaeYbUT�V_b�
]e\dYcdQdY_^�Q``b_QSX

Q^dU^^Q�^e]RUb� SXQb�Q^dU^^QO^e]K" M cUbYQ\�^e]RUb�_V�Q^dU^^Q
Q^dU^^Q�di`U SXQb�Q^dU^^QOdi`UK" M di`U�_V�Q^dU^^Q�ecUT
3B3� e^cYW^UT�\_^WY^d� #"�RYd�SbS�V_b�7@C�5TYd
`_Y^dO^e]RUbO!& SXQb�`_Y^dO^e]K!'M 1C399*�\_^W�`_Y^d�^e]RUb
7@C�ED3� SXQb�W`cOedSK!M 7@C�ED3�Y^�cUS_^Tc
bUcUbfUT� SXQb�bUcUbfUT�K"M bUcUbfUT�V_b�VedebU�ecU
<Qcd�QSSUcc�Ri ]_TYVYUTORiK$M U�W���1���4���!��� ��1cXdUSX�9^dUbVQSU
<Qcd�QSSUcc�Qd� e^cYW^UT�\_^W�dY]U fQ\eU�_V�3�dY]U�Ve^SdY_^��X_\Tc�TQdU�

Q^T�dY]U��Y^�4?C�V_b]Qd



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�''%

!&�"�!�" 2_Ti

DXU�R_Ti�_V�Q^�OBS�VY\U�S_^cYcdc�_V�Q�cUaeU^SU�_V�_RcUbfQdY_^�bUS_bTc�
^QfYWQdY_^�bUS_bTc�Q^T�UfU^d�bUS_bTc�

?RcUbfQdY_^�BUS_bT��?B�

R_Ti�YTU^dYVYSQdY_^ Y^d�R_TiOYT 1C399�*�cUd�d_��?B�
bUS_bT�\U^WdX Y^d�bUS_bTO\U^WdX \U^WdX�_V�R_Ti�bUS_bT�Y^�RidUc

Y^S\eTY^W�R_TiOYT�Q^T�bUS_bTO\U^WdX
bUSUY`d�dY]U T_eR\U�bUSOdY]U cYW^Q\�bUSUY`d�dY]U�Y^�cUS_^Tc�_V�

gUU[�S_bbUc`_^TY^W�d_�cdQbd�gUU[�Y^�
XUQTUb��bUSOdY]U�SQ^�RU�\QbWUb�dXQ^�
& $(  ��^_�gbQ`�Qb_e^T�

;Y^U]QdYS�9^TYSQd_b� SXQb�[Y^OY^TYSQd_b�K%M �////��gXU^�]_fY^W��\Qcd�V_eb
SXQbQSdUbc�_V�`_Y^d�^e]RUb�gXU^�cdQdYS

^e]RUb�_V�cQdc e^cYW^UT�SXQb�^e]OcQdc ^e]RUb�_V�cQdU\\YdUc�dbQS[UT�Y^�SebbU^d�
U`_SX

]UQcebU]U^dc =51CO2<?3;�]UQcK^e]OcQdcM cdbeSdebU�gYdX�_RcUbfQdY_^c
di`UTUV�k

Y^d�cfOYT+ cQdU\\YdU�YTU^dYVYSQdY_^
T_eR\U�S_TU�K^e]OS_TM+ `cUeT_bQ^WU�]UQcebU]U^dc
T_eR\U�`XQcU�K^e]OSQbbM+ SQbbYUb�`XQcU�]UQcebU]U^dc�Y^�SiS\Uc
V\_Qd�T_``\Ub�K^e]OT_`M+ T_``\Ub�]UQcebU]U^dc
SXQb�c^b�K^e]OSQbM+ cYW^Q\�d_�^_YcU�bQdY_�Y^�T2
SXQb�\\Y�K^e]OSQbM+ \_cd�_V�\_S[�Y^TYSQd_b��RYdgYcU�cUddY^Wc�

^_�RYdc�cUd���TQdQ�_[��^_�\_cc�_V�\_S[
RYd� �cUd���\_cd�\_S[�RUdgUU^�`bUfY_ec
Q^T�SebbU^d�_RcUbfQdY_^�*�SiS\U�c\Y`
`_ccYR\URYd�!�cUd���Y^fUbcU�gQfU\U^WdX�VQSd_b�
d_�TUVQe\d��T_Uc�^_d�SXQ^WU�TUVQe\d�
RYdc� �Q^T�!�cUd���\_cd�\_S[���Y^fUbcU
g\VQSd
RYd�"�cUd���Y^TYSQdUc�!�"�SiS\U�Ubb_b
`_ccYR\U

m�=51CO2<?3;+



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�''&

>QfYWQdY_^�c_\edY_^�bUS_bT��>B�

R_Ti�YTU^dYVYSQdY_^ Y^d�R_TiO^bOYT 1C399�*�cUd�d_��>B�
bUS_bT�\U^WdX Y^d�bUS_bTO\U^WdX \U^WdX�_V�R_Ti�bUS_bT�Y^�RidUc

Y^S\eTY^W�R_TiOYT�Q^T�bUS_bTO\U^WdX
bUVUbU^SU�dY]U T_eR\U�bUVOdY]U bUVUbU^SU�dY]U�V_b�^QfYWQdY_^�c_\edY_^�

Y^�cUS_^Tc�_V�gUU[�S_bbUc`_^TY^W�d_
cdQbd�gUU[�Y^�XUQTUb��bUSOdY]U�SQ^�RU
\QbWUb�dXQ^�& $(  ��^_�gbQ`�Qb_e^T�

`_cYdY_^� T_eR\U�SebbO`_c�K#M SQbdUcYQ^�`_cYdY_^�c_\edY_^�Y^�G7C�($
bUSUYfUb�S\_S[�Ubb_b V\_Qd�bSfOS\[OUbb_b� bUSUYfUb�S\_S[�Ubb_b�Y^�cUS_^Tc
84?@ e^cYW^UT�Y^d�XT_` X_bYj_^dQ\�4?@�fQ\eU���d_�RU�TYfYTUT

Ri�!  
F4?@ e^cYW^UT�Y^d�fT_` fUbdYSQ\�4?@�fQ\eU���d_�RU�TYfYTUT

Ri�!  

5fU^d�bUS_bT��5B�

R_Ti�YTU^dYVYSQdY_^ Y^d�R_TiOYT 1C399�*�cUd�d_��5B�
bUS_bT�\U^WdX Y^d�bUS_bTO\U^WdX \U^WdX�_V�R_Ti�bUS_bT�Y^�RidUc
UfU^d�di`U� Y^d�UfU^dOdi`U di`U�_V�UfU^d

 ���UhdUb^Q\�UfU^d
!���bUSUYfUb�dY]U�QTZecd]U^d
"���]Q^eQ\�UfU^d
#���UhdUb^Q\�S_]]U^d
$���BC"#"�UfU^d
%���^Ug�`_Y^d�^e]RUb

bUVUbU^SU�dY]U T_eR\U�bUVOdY]U dY]U�_V�UfU^d�Y^�cUS_^Tc

6_b�di`Uc� �!�"�$*

UfU^d�YT e^cYW^UT�Y^d�UfU^dO^e]RUb� UfU^d�^e]RUb�V_b�di`Uc
 ��!��"��$��^_d�cd_bUT�V_b�_dXUb�di`Uc�

6_b�di`U�#*

S_]]U^d SXQb�S_]]U^dK\U^WdX�!$M S_]]U^d�dUhd



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'''

6_b�di`U�%*��ecUT�Y^�Cd_`���7_�

Y^YdOdi`U Y^d�Y^YdOdi`U Di`U�_V�Y^YdYQ\YjQdY_^�_b�`_Y^d
 ���>_b]Q\�^Ug�`_Y^d
!���@_Y^d�gYdX�[^_g^�RQcU\Y^U�d_�dXU
�����RQcU�cdQdY_^
"���>Ug�Y^YdYQ\�`_Y^d
#���FC62

`_Y^d�^e]RUb SXQb�`_Y^dO^e]RUbK%M 1C399*�c`USYViY^W�cX_bd�`_Y^d�^e]RUb
`_Y^d�S_TU SXQb�`_Y^dOS_TUK!'M 1C399*�TUcSbY`dY_^�_V�`_Y^d
`_Y^d�Y^V_ SXQb�`_Y^dOY^V_K!&M 1C399*�QTTYdY_^Q\�Y^V_b]QdY_^
Y^cdbe]U^d�USS V\_Qd�XU^K#M XUYWXd��UQcd�Q^T�^_bdX�USSU^dbYSYdYUc
S_]]U^d SXQb�S_]]U^dK\U^WdX�&$M S_]]U^d�dUhd

6_b�di`U�&*��ecUT�Y^�Cd_`���7_�gYdX�UhdU^TUT�`_Y^d�^e]RUb�

Y^YdOdi`U Y^d�Y^YdOdi`U Di`U�_V�Y^YdYQ\YjQdY_^�_b�`_Y^d
 ���>_b]Q\�^Ug�`_Y^d
!���@_Y^d�gYdX�[^_g^�RQcU\Y^U�d_�dXU
�����RQcU�cdQdY_^
"���>Ug�Y^YdYQ\�`_Y^d
#���FC62

`_Y^d�^e]RUb SXQb�`_Y^dO^e]RUbK)M 1C399*�c`USYViY^W�cX_bd�`_Y^d�^e]RUb
c`QbUc SXQb�c`QbUc�K(M bUcUbfUT�V_b�VedebU�UhdU^cY_^c
`_Y^d�S_TU SXQb�`_Y^dOS_TUK!'M 1C399*�TUcSbY`dY_^�_V�`_Y^d
`_Y^d�Y^V_ SXQb�`_Y^dOY^V_K!&M 1C399*�QTTYdY_^Q\�Y^V_b]QdY_^
Y^cdbe]U^d�USS V\_Qd�XU^K#M XUYWXd��UQcd�Q^T�^_bdX�USSU^dbYSYdYUc
S_]]U^d SXQb�S_]]U^dK\U^WdX�'&M S_]]U^d�dUhd

9^�SQcU�_V�FC62��RQcU\Y^U�S_]`_^U^dc�QbU�cd_bUT�Y^�XUYWXd��UQcd�Q^T�^_bdX
Y^�fUSd_b��hen���DXU�cYW^�_V�dXU�RQcU\Y^U�Yc�TUVY^UT�Qc�rover-reference.



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�''(

!&�"�" 9]`_bd�_V�BQg�4QdQ

4QdQ�VY\Uc�_V�_dXUb�di`U�XQfU�d_�RU�TUS_TUT�VYbcd�Y^�_bTUb�d_�SXQ^WU
dXUcU�VY\Uc�d_�dXU�bUSUYfUb�Y^TU`U^TU^d�*.OBS��VY\U�di`U�

7U_7U^Yec�Qed_]QdYSQ\\i�TUS_TUc�dXU�bQg�TQdQ��4US_TUbc�V_b�dXU�V_\�
\_gY^W�dbQTU]Qb[c��`b_TeSdc��QbU�Y]`\U]U^dUT�Q^T�TUS_TU�VY\Uc�ecY^W
dXU�bUc`USdYfU�VY\U�V_b]Qd*

• 1cXdUSX�7@C�7<?>1CC
• 7U_dbQSUb
• DbY]R\U
• DebR_B_WeU
• >_fQdU\��UfU^�^Ug�6_b]Qd
• CUbSU\��UfU^�4>C@
• =QW^Qf_h
• B9>5H�9]`_bd�5h`_bd
• JUYcc



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'')

!&�"�# <_SQ\�Q^T�>QdY_^Q\�3__bTY^QdUc���1fQY\QR\U�6Y\U
6_b]Qd�3_^fUbdUbc�V_b�9]`_bd

GXU^�SbUQdY^W�Q�^Ug�`b_ZUSd�_b�UTYdY^W�Q^�UhYcdY^W�_^U��i_e�]Qi
Y^cUbd�`bUSYcU�`_Y^d�`_cYdY_^c�ecY^W�S_^fUbdUbc�

I_e�]Qi�Q\c_�SbUQdU�i_eb�_g^�S_^fUbdUbc�Q^T�QTT�dXU]�d_�7U_7U^Yec�

3ebbU^d\i�dXU�V_\\_gY^W�6Y\U�6_b]Qd�3_^fUbdUbc�QbU�QfQY\QR\U*

1=Y\7U_�7Qecc�;b�WUb�Q^T�2bYdYcX�=UccQWY^W�CicdU]
1=Y\7U_�7U_WbQ`XYSQ\�3__bTY^QdUc
1=Y\7U_�ED=
1=Y\7U_�ED=B56
7U_dbQSUb�4QdQRQcU�6Y\U
7U_dbQSUb�C@3�6Y\U
:_R�_b�1bUQ�6Y\U
dUbbQCQd�3QbdUcYQ^�3__bTY^QdU�6_b]Qd
dUbbQCQd�7U_WbQ`XYSQ\�3__bTY^QdUc

6YWebU�!&�#*�6_b]Qd�CU\USd_b�>QdY_^Q\�Q^T�<_SQ\�3__bTY^QdUc



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'( 

!&�"�$ 2b_QTSQcd�5`XU]UbYc

6Y\Uc�_V�dXU�>QdY_^Q\�7U_TUdYS�CebfUi�RY^Qbi�56!(�V_b]Qd�eceQ\\i�V_\�
\_g�dXU�^Q]Y^W�S_^fU^dY_^�ECFWWWWEPH�_b�ECFWWWWPRC
gXUbU� ECF�Yc�S_bbUc`_^TY^W�d_�UQbdX�SU^dUbUT�VYhUT

WWWW�Yc�dXU�7@C�gUU[
EPH�bUVUbc�d_�Rb_QTSQcd�U`XU]UbYc
PRC�bUVUbc�d_�`bUSYcU�U`XU]UbYc

DXU�cdQdYS�Q^T�[Y^U]QdYS�`b_SUcc_bc�_V�7U_7U^Yec�bUaeYbU�RY^Qbi�56!(
V_b]Qd�V_b�`b_SUccY^W�RQcU\Y^Uc��7U_7U^Yec�WU^UbQdUc�Rb_QTSQcd
U`XU]UbYc�VY\Uc�Vb_]�B9>5H�VY\Uc��YV�^_�56!(�V_b]Qd�VY\Uc�QbU�QfQY\QR\U
V_b�`b_SUccY^W��V_b�TUdQY\UT�Y^V_b]QdY_^�_^�dXU�B9>5H�V_b]Qdc��`\UQcU
bUVUb�d_�cUSdY_^�!&�%��

!&�"�% @bUSYcU�5`XU]UbYc

@bUSYcU�U`XU]UbYc�VY\Uc�QbU�_VdU^�TYcdbYRedUT�Qc�>QdY_^Q\�7U_TUdYS�Ceb�
fUi�C@#�6_b]Qd�VY\Uc��DXUcU�VY\Uc�QbU�`b_fYTUT�gYdX�dXU�Qcce]`dY_^�dXQd
_^U�VY\U�`Ub�TQi�Yc�ecUT���1\c_�RY^Qbi�56!(�VY\Uc�V_b�Q�cY^W\U�TQi�UhYcd��

DXU�VY\U�eceQ\\i�Y^S\eTUc�R_dX�dXU�gUU[�Q^T�dXU�TQi�_V�gUU[��U�W��
COD08121. EPH�Yc�dXU�C@#�VY\U�WU^UbQdUT�Ri�3?45��3U^dUb�_V�?bRYd
4UdUb]Y^QdY_^�Y^�5eb_`U��V_b�gUU[�(!"�_^�=_^TQi��TQi�!���8_gUfUb�
VY\Uc�]Qi�XQfU�QbRYdbQbi�VY\U�^Q]Uc�

@bUSYcU�_bRYdc�SQ^�RU�_RdQY^UT�Vb_]*
7@C93��3YfY\�7@C�9^V_b]QdY_^�3U^dUb�_V�dXU�E�C��3_Qcd
�������������7eQbT�
22C* ��!��' #��#!#�%)! 



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'(!

9^dUb^Ud* WbQSYU�WbT\�^_QQ�W_F
_b�Vb_]�dXU�7Ub]Q^�7@C�Y^V_b]QdY_^�SU^dUb�792C�*
9617�<UY`jYW
22C ��$)�� �#$!�%&#�$#('
9^dUb^Ud* YWc�YVQW�TU

7U_7U^Yec�TUS_TUc�`bUSYcU�_bRYdc�Vb_]�dXU�1C399�C@#�V_b]Qd�_b�Vb_]
dXU�RY^Qbi�56!(�V_b]Qd�V_b�Q�cY^W\U�TQi�Y^d_�RY^Qbi�56!(�V_b]Qd�V_b�Q
gUU[��cUU�SXQ`dUb�!$�!��

DXUi�cX_e\T�RU�cd_bUT�Y^�VY\Uc�gYdX�UhdU^cY_^�ECFWWWW.PRC. DXU�Uh�
dU^cY_^�*.PRC�Y^TYSQdUc�dXU�`bUSYcU�U`XU]UbYc�VY\U�

!&�"�& 9]`_bd�_V�FUSd_bc

7U_7U^Yec�SebbU^d\i�ce``_bdc�dXU�V_\\_gY^W�VY\U�V_b]Qdc*

• Job/Area 6Y\U�FUSd_bc
• 1cXdUSX�?ed`ed�6Y\U�FUSd_bc
• BASELINE.SUM�FUSd_bc

!&�"�&�! C`USdbQ�@bUSYcY_^�:_R�1bUQ�6Y\Uc
7U_dbQSUb��cicdU]c�cd_bU�bUce\dc�Y^�Z_R�VY\Uc�gYdX�^Q]U�*.JOB.�DXU
cdbeSdebU�_V�Q�Z_R�VY\U�Yc�TUVY^UT�Ri�Q�\QRU\�cicdU]��DXYc�Q\\_gc�i_e�d_
S_^db_\�VY\U�S_^dU^dc�

GXY\U�Z_R�VY\Uc�eceQ\\i�QbU�ecUT�d_�cd_bU�bUce\dc��QbUQ�VY\Uc�di`YSQ\\i�_VVUb
`bUfY_ec\i�cd_bUT�_b�QTZecdUT�TQdQ��7U^UbQ\\i��QbUQ�_b�Z_R�VY\Uc�XQfU�dXU



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'("

cQ]U�cdbeSdebU��8_gUfUb��dXU�bUVUbU^SU�cdQdY_^�`_cYdY_^�Yc�^_d�^USUc�
cQbi�Y^�Q^�QbUQ�VY\U�

DXU�VYbcd�^e]RUb�Y^�UQSX�\Y^U�Yc�dXU�\QRU\�94�V_\\_gUT�Ri�dXU�Y^V_b]Q�
dY_^�dXYc�\QRU\�`b_fYTUc��DXU�]UQ^Y^W�_V�Q\\�\QRU\c�ecUT�Ri�dXU�7U_�
dbQSUb��cicdU]c�]Qi�RU�V_e^T�Y^�dXU�bUc`USdYfU�]Q^eQ\c�
DXUcU�QbU�`_ccYR\U�`_Y^d�Y^V_b]QdY_^c�d_�bU`bUcU^d�dXU�`_Y^d�`_cYdY_^*

• 8_bYj_^dQ\�Q^W\U��FUbdYSQ\�Q^W\U�Q^T�C\_`U�TYcdQ^SU�
�<QRU\c�'��(��)�

• >QdY_^Q\�7bYT�3__bTY^QdUc��>��5��5\U�
�<QRU\c�#'��#(��#)�

• G7C($�3__bTY^QdUc��H��I��J�
�<QRU\c�!! ��!!!��!!"�

• 5\\Y`c_YTQ\�S__bTY^QdUc�gYdXY^�dXU�^QdY_^Q\�WbYT�TQde]��<QdYdeTU�
<_^WYdeTU��8UYWXd�
�<QRU\c�!!#��!!$��!#'�

• BU\QdYfU�>��5�S__bTY^QdU�Q^T�fUbdYSQ\�TYcdQ^SU
�<QRU\c�$'��$(��$)�

• 2QcU\Y^U�S_]`_^U^dc�Y^�h��i��j�K]M
�<QRU\c�!" ��!"!��!""�

 

1�di`YSQ\�*.JOB�VY\U�V_\\_gc*

"-bUVUbU^SU CdQdY_^�^e]RUb�-�BUVUbU^SU
%!- #�! �)% 4QdU
%"-!#*#(*!% DY]U
"#-!$  E^Ydc�ecUT
!! -$!(%"&!�)%) G7C($�S__bTY^QdU�H
!!!-(&(#"'�))& G7C($�S__bTY^QdU�I
!!"-$'!) ()� '# G7C($�S__bTY^QdU�J
#'-%#" $()�(&% >_bdXY^W�S__bTY^QdU



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'(#

#(-$')")'�$)( 5QcdY^W�S__bTY^QdU
#)-' #�&"( 5\UfQdY_^�S__bTY^QdU
%-! >Ug�@_Y^d*�CdQdY_^�^e]RUb
#'-%#" $)!�!$( �
#(-$')"($�!"# �
#)-' #�#'" �
$'-!�"(# BU\QdYfU�>_bdX�S__bTY^QdU
$(-�!#�#'% BU\QdYfU�5Qcd�S__bTY^QdU
$)-� �"%& FUbdYSQ\�TYcdQ^SU
!" -!�&%" 2QcU\Y^U�S_]`_^U^d�Y^�h
!"!-�!#�#"# 2QcU\Y^U�S_]`_^U^d�Y^�i
!""- �&#% 2QcU\Y^U�S_]`_^U^d�Y^�j
!#(- �    "#)$"'!'&%(# 5\U]U^dc�_V�fQbYQ^SU�
!#)- �     '&"#( &$#(! S_fQbYQ^SU�]QdbYh
!$ - �    !$(#"'$( ") �
!$!- �    !())#&$) )#$ �
!$"- �    ! !#%"!"#%(! �
!$#- �    #&")#$#$" &) �
$-! @_Y^d�S_TU
 -<Q]`�`_cd @_Y^d�Y^V_
&-!�%  CYW^Q\�XUYWXd
!!(-' >_��_V�cQd��Qd�R_dX�cdQdY_^c
!!%-"�!" @4?@
!#"-"�  DY]U�c`Q^�_V�]UQcebU]U^d
%-! >Ug�@_Y^d*�cQ]U�`_Y^d�QWQY^�
#'-%#" $)!�!$' �
#(-$')"($�!"% �
#)-' #�#&) �
$'-!�"(# �
$(-�!#�#'$ �
$)-� �"%) �
!" -!�&% �
!"!-�!#�#"" �
!""- �&## �
!#(- �    "#) #''%! #$ �
!#)- �     '&&$% !%'!! �
!$ - �    !$()$$'(")& �
!$!- �    !()!%""("%$# �
!$"- �    ! !('$%$'"'" �



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'($

!$#- �    #&!&#) ()  & �
$-! �
 -<Q]`�`_cd �
&-!�%  �
!!(-' �
!!%-"�!" �
!#"-"�  �
���

!&�"�&�" 1cXdUSX�?ed`ed�6Y\U�FUSd_bc
DXU�1cXdUSX�RY^Qbi�_ed`ed�VY\U�X_\Tc�Y^V_b]QdY_^�_^�RQcU\Y^U�S_]`_�
^U^dc��Qcc_SYQdUT�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�Q^T�`b_SUccY^W�cdQdYcdYSc�

!&�"�&�# 7U_dbQSUb�21C5<9>5�CE=�FUSd_bc
1�`_cd`b_SUccY^W�RY^Qbi�VY\U BASELINE.SUM�X_\Tc�Y^V_b]QdY_^�_^
RQcU\Y^U�S_]`_^U^dc��Qcc_SYQdUT�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�Q^T�`b_S�
UccY^W�cdQdYcdYSc��DXYc�VY\U�Yc�SbUQdUT�Ri�dXU�7U_dbQSUb�@_cd`b_SUccY^W
C_VdgQbU�



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'(%

!&�# 5h`_bd�6_b]Qdc�V_b �CdQdYS�4QdQ

!&�#�! 1cXdUSX�C>1@�CdQdY_^ �6Y\U�Q^T�FUSd_b�6Y\U

DXU�cSbY`d�VY\U�Yc�SQ\\UT ESNAP.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�1C399�CdQdY_^�VY\U
S_^dQY^c��Y^�dXU�V_b]Qd�bUaeYbUT�V_b�Y]`_bd�d_�Q�C>1@�`b_ZUSd�VY\U��Q^
5Qcd�GUcd�<_^WYdeTU�\QRU\��Q^T��V_b�UQSX�cdQdY_^*

• @_cYdY_^�QTZecd]U^d�V\QW
• 9^TYfYTeQ\�S__bTY^QdU�QTZecd]U^d�Q^T�gUYWXdY^W�V\QWc
• CdQdY_^�^Q]U��cYdU�YTU^dYVYUb�
• 1``b_hY]QdU�cdQdY_^�S__bTY^QdUc
• CdQ^TQbT�TUfYQdY_^c�_V�gUYWXdUT�S__bTY^QdUc��d_`_SU^dbYS�^_b�

dXY^W��UQcdY^W��Q^T�XUYWXd��Y^�]UdUbc

BUcUbfU�Q\\�\Y^Uc�`bY_b�d_�dXU�dbY`\U�S_\_^��***��Y^�S_\e]^c�!��"�Q^T�#�V_b
S_]]U^dc+�dXU�\Y^U�QVdUb�dXU�***�Yc�dXU�VYbcd�cYW^YVYSQ^d�TQdQ�\Y^U�Y^�dXU
VY\U��5QSX�cYW^YVYSQ^d�\Y^U�Yc�)!�S_\e]^c�\_^W�

DXU�1C399�FUSd_b�VY\U�S_^dQY^c��Y^�dXU�V_b]Qd�bUaeYbUT�V_b�Y]`_bd�d_�Q
C>1@�`b_ZUSd�VY\U��V_b�UQSX�7@C�fUSd_b�_RcUbfQdY_^*

• FUSd_b�QTZecd]U^d�V\QW
• >Q]Uc�V_b�dXU�dQbWUd�Q^T�dXU�cdQ^T`_Y^d
• 8UYWXdc�_V�dXU�dQbWUd�Q^T�dXU�cdQ^T`_Y^d��]ecd�RU�jUb_�
• CYW^c�Q^T�]QW^YdeTU�_V�dXU�_RcUbfQdY_^�TU\dQc
• DXU�e``Ub�`_bdY_^�_V�dXU�fQbYQ^SU�S_fQbYQ^SU�]QdbYh



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'(&

DXU�fUSd_b�\U^WdXc�Q^T�S_fQbYQ^SU�U\U]U^dc�QbU�WYfU^�Y^�]UdUbc��BU�
cUbfU�Q\\�\Y^Uc�`bY_b�d_�dXU�dbY`\U�S_\_^��***��Y^�S_\e]^c�!��"�Q^T�#�V_b
S_]]U^dc+�dXU�\Y^U�QVdUb�dXU�***�cdQbdc�dXU�VYbcd�cYW^YVYSQ^d�TQdQ�YdU]�Y^
dXU�VY\U��5QSX�cYW^YVYSQ^d�TQdQ�YdU]�S_^cYcdc�_V�_^U�\Y^U�&(�SXQbQSdUbc
\_^W�V_\\_gUT�Ri�Q^_dXUb�\Y^U�&&�SXQbQSdUbc�\_^W�

!&�#�" 1cXdUSX�@_Y^dc�6Y\U

DXU�cSbY`d�VY\U�Yc�SQ\\UT�EASHPNT.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXYc�Yc�dXU�1cXdUSX�`b_�
ZUSdY_^�`_Y^dc�VY\U�V_b�Y^`ed�d_�dXU�7@CL3144�c_VdgQbU�

DXU�1cXdUSX�`_Y^dc�VY\U�XQc�dg_�cUSdY_^c*�Q�XUQTUb�Q^T�Q�\Ycd�_V�dXU
`_Y^dc�Q^T�dXUYb�S__bTY^QdUc��gXYSX�V_\\_g�dXU�XUQTUb��DXU�XUQTUb�XQc
Q�VYhUT�cdbY^W�V_b�Ydc�VYbcd�\Y^U��gXYSX�Yc�ecUT�d_�YTU^dYVi�dXU�VY\U�Qc�Q^
1cXdUSX�`_Y^dc�VY\U��DXU�XUQTUb�Yc�V_\\_gUT�Ri�Q�cUbYUc�_V�\Y^Uc�dXQd�TU�
cSbYRU�dXU�S__bTY^QdU�cicdU]�dXQd�bU`bUcU^dc�dXU�`_Y^d�`_cYdY_^c��5QSX
TUcSbY`d_b�Yc�`bUSUTUT�Ri�Q�[Ui�g_bT�gXYSX�cdQbdc�_^�dXU�VYbcd�S_\e]^�
V_\\_gUT�Ri�Q^�94�cdbY^W�Q^T�_b�Q�TUcSbY`dY_^�TQdQ��=_cd�_V�dXU�TU�
cSbY`d_bc�QbU�_`dY_^Q\��]Q[Y^W�dXU�VY\U�V_b]Qd�]_bU�V\UhYR\U��DXU�Cic�
dU]��4Qde]��8UYWXd�Q^T�E^Ydc�QbU�_`dY_^Q\�gYdX�TUVQe\dc�

3_]]U^dc�]Qi�RU�`\QSUT�RUdgUU^�dXU�XUQTUb�Q^T�dXU�R_Ti��DXU�_^\i
bUcdbYSdY_^�_^�S_]]U^dc�Yc�dXQd�dXUi�SQ^^_d�cdQbd�Y^�dXU�VYbcd�S_\e]^�

DXU�R_Ti�Yc�`bUSUTUT�Ri�Q�_^U�\Y^U�XUQTUb�Q^T�Q�R\Q^[�\Y^U��DXU
XUQTUb�cX_e\T�cdQbd�Qd�dXU�VYbcd�S_\e]^��DXU�XUQTUb�TU`U^Tc�_^�dXU
CicdU]�d_�RU�ecUT��DXU�XUQTUb�YTU^dYVYUc�dXU�VYU\Tc�Y^�dXU�`_cYdY_^
TQdQ+�]Y^Y]e]�XQc�@_Y^d�cdQbd�Qd�dXU�VYbcd�S_\e]^�d_�c`USYVi�dXU�`_Y^d
^e]RUb�Y^�dXU�VY\U��dXbUU�VYU\Tc�d_�c`USYVi�dXU�`_cYdY_^��Q^T�dXU�cYdU
VYU\T�d_�c`USYVi�dXU�`_Y^d�^Q]U��DXU�`_cYdY_^�VYU\Tc�g_e\T�RU�\QdYdeTU�



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'('

\_^WYdeTU��Q^T�XUYWXd�V_b�WU_WbQ`XYS�cicdU]c��_b�^_bdXY^W��UQcdY^W�
Q^T�XUYWXd�V_b�`b_ZUSdY_^c��DXU�QddbYRedU�VYU\T�Yc�Q�VbUU�V_b]�cdbY^W�_V
e`�d_�( �SXQbQSdUbc�dXQd�SQ^�Y^S\eTU�c`QSU�SXQbQSdUbc�

!&�#�# DXU�1cXdUSX�6Y\\^Ud�6Y \U

DXU�cSbY`d�VY\U�Yc�SQ\\UT�EFILLNET.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUS�
d_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXYc�Yc�Q�cY^W\U�VY\U
S_^dQY^Y^W�Q\\�fUSd_b�c_\edY_^c�Q^T�`bU\Y]Y^Qbi�`_cYdY_^c�ceYdQR\U�V_b
Y^`ed�d_�dXU�6Y\\^Ud�`b_WbQ]�_b�d_�C^Q`�

DXU�1C399�6Y\\^Ud�VY\U�S_^dQY^c�dXU�V_\\_gY^W�bUS_bTc*
• @QbQ]UdUb�bUS_bT
• DYd\U�bUS_bT
• 1�^e]RUb�_V�`bU\Y]Y^Qbi�S__bTY^QdU�bUS_bTc
• CUSdY_^�S\_cY^W�bUS_bT
• 2YQc�Wb_e`�XUQTUb�bUS_bT
• 1�^e]RUb�_V�fUSd_b�bUS_bTc
• CUSdY_^�S\_cY^W�bUS_bT��^UUTUT�_^\i�gXU^�dXUbU�Yc�]_bU�dXQ^

_^U�RYQc�Wb_e`��

5QSX�bUS_bT�Yc�TYcSeccUT�Y^�TUdQY\�RU\_g�

!&�#�#�! @QbQ]UdUb�BUS_bT
DXU�`QbQ]UdUb�bUS_bT�XQc�dXU�V_\\_gY^W�cdbeSdebU*

• 5aeQd_bYQ\�bQTYec��Q�
• BUSY`b_SQ\�_V�V\QddU^Y^W��!�V�
• CU^cU�_V�\_^WYdeTU��G�V_b�gUcd��5�V_b�UQcd�
• 1�`bY_bY�dbQ^cV_b]QdY_^�Vb_]�G7C�'"��]_cd�dY]Uc�R\Q^[�



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�'((

!&�#�#�" DYd\U�BUS_bT
DXU�dYd\U�bUS_bT�XQc�dXU�V_\\_gY^W�V_b]Qd*

• @b_ZUSd�^Q]U�Q^T�S_]]U^dc
• <QdYdeTU�_V�\_SQ\�_bYWY^
• <_^WYdeTU�_V�\_SQ\�_bYWY^

<_SQ\�_bYWY^�S__bTY^QdUc�QbU�Uh`bUccUT�Y^�TUWbUUc��gYdX�_^U�TUSY]Q\�
DXYc�Yc�Q�`_Y^d��^_d�^USUccQbY\i�Q�cdQdY_^�_V�dXU�^Ud��c_]UgXUbU�^UQb
dXU�]YTT\U�_V�dXU�cebfUi�QbUQ��9^�dXU�c_edXUb^�XU]Yc`XUbU��ecU�Q
^UWQdYfU�cYW^�gYdX�\QdYdeTU�

@bU\Y]Y^Qbi�3__bTY^QdUc�BUS_bT
@bU\Y]Y^Qbi�S__bTY^QdUc�bUS_bTc�Y^�dXU�G7C($�cicdU]�XQfU�dXU�V_\\_g�
Y^W�V_b]Qd*

• DXbUU�S_\e]^c�TU^_dY^W�S__bTY^QdUc�d_�RU�XU\T�VYhUT��6�Y^�dXU
VYbcd�S_\e]^�VYhUc�dXU�\QdYdeTU��6�Y^�dXU�cUS_^T�S_\e]^�VYhUc
dXU�\_^WYdeTU��Q^T�6�Y^�dXU�dXYbT�S_\e]^�VYhUc�dXU�XUYWXd�
<UQfU�R\Q^[�V_b�VbUU�S__bTY^QdU�

• CdQdY_^�^Q]U��Q^i�SXQbQSdUbc��Y^S\eTY^W�R\Q^[c
• =Y^ec�cYW^�d_�Y^TYSQdU�c_edXUb^�XU]Yc`XUbU
• <QdYdeTU�Y^�G7C($��4=C�
• <_^WYdeTU�Y^�G7C($��4=C�
• 5\UfQdY_^�Y^�G7C($��]UdUbc�
• 7U_YT�XUYWXd��]UdUbc���7U_YT�XUYWXdc�QbU�WYfU^�V_b�Q\\�`_Y^dc�

_b�^_^U�

>_dU*�4UWbUUc�Q^T�]Y^edUc�QbU�bUQT�Qc�bYWXd�ZecdYVYUT�Y^dUWUbc�

!&�#�#�$ @bU\Y]Y^Qbi�3__bTY^QdU�CUSdY_^�3\_cY^W�BUS_bT



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�'()

@bU\U]Y^Qbi�S__bTY^QdU�cUSdY_^�S\_cY^W�bUS_bTc�XQfU�dXU�V_\\_gY^W
V_b]Qd*

• 1cdUbYc[����

DXU�`bU\U]Y^Qbi�S__bTY^QdUc�bUS_bT�cUSdY_^�Yc�S\_cUT�Ri�Q�bUS_bT�dXQd
S_^dQY^c�_^\i�Q^�QcdUbYc[�Y^�S_\e]^�!�

8UQTUb�BUS_bT�V_b�Q�2YQc�7b_e`
DXU�XUQTUb�bUS_bT�V_b�Q�RYQc�Wb_e`�XQc�dXU�V_\\_gY^W�V_b]Qd*

• >e]RUb�_V�fUSd_bc�Y^�dXU�Wb_e`
• =Y\\Y]UdUbc�V_b�TYVVUbU^SU�Y^�\QdYdeTU
• =Y\\Y]UdUbc�V_b�TYVVUbU^SU�Y^�\_^WYdeTU
• @Qbdc�`Ub�]Y\\Y_^�V_b�R_dX�\QdYdeTU�Q^T�\_^WYdeTU
• =Y\\Y]UdUbc�V_b�XUYWXd�TYVVUbU^SU
• @Qbdc�`Ub�]Y\\Y_^�V_b�XUYWXd�TYVVUbU^SU

DXU�fQ\eUc�V_b�dXU�QSSebQSYUc�QbU�Q\gQic�cUd�d_� ��7U_7U^Yec�ce``_bdc
dXU�S_fQbYQ^SU�]QdbYh�\YcdUT�Y^�dXU�fUSd_b�TQdQ�bUS_bT�Y^�dXYc�_ed`ed
V_b]Qd�

!&�#�#�& FUSd_b�4QdQ�BUS_bT
1�fUSd_b�TQdQ�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• >e]RUb�_V�`QbdYSY`QdY^W�bUSUYfUbc
• Di`U�_V�c_\edY_^
• >Q]U�_V�cdQ^T`_Y^d
• >Q]U�_V�V_bU`_Y^d
• CUccY_^�S_TU�_b�S_]]U^d
• 4U\dQ�h
• 4U\dQ�i



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�') 

• 4U\dQ�j
• C�5��S_TUc

9^�dXU�7U_7U^Yec�_ed`ed�VY\U�dXU�^e]RUb�_V�bUSUYfUbc�QbU�R\Q^[�

2YQc�7b_e`�CUSdY_^�3\_cY^W�BUS_bT
2YQc�Wb_e`�cUSdY_^�S\_cY^W�bUS_bTc�XQfU�dXU�V_\\_gY^W�V_b]Qd*

• 1cdUbYc[����

3\_cU�Q�cUSdY_^�_V�fUSd_b�TQdQ�bUS_bTc�gYdX�dXYc�bUS_bT���Q^�QcdUbYc[�Y^
S_\e]^�!�

!&�#�$ DXU�2\eU2__[�2�6Y\U

DXU�cSbY`d�VY\U�Yc�SQ\\UT�EBLUEB.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�2\eU2__[�2�6Y\U�S_^�
dQY^c�dXU�7@C�_SSe`QdY_^�XUQTUb�bUS_bT���"%�����dXU�7@C�_SSe`QdY_^
S_]]U^d�bUS_bT���"&����Q^T�dXU�_SSe`QdY_^�]UQcebU]U^d�bUS_bT
��"'���

!&�#�$�! 7@C�?SSe`QdY_^�BUS_bT�8UQTUb���"%��
DXYc�bUS_bT�Yc�ecUT�d_�TUVY^U�cUccY_^�Y^V_b]QdY_^�Q^T�dXU�bQg�TQdQ�VY\U
^Q]U�Qd�Q�cdQdY_^��DXUbU�Yc�Q^�_SSe`QdY_^�XUQTUb�bUS_bT�V_b�UQSX�bU�
SUYfUb�Y^�UQSX�cUccY_^��D_�Q^dYSY`QdU�dXU�QSSebQSi�_V�Q^�_RcUbfQdY_^�
dXU�ecUT�di`U�_V�cebfUi�UaeY`]U^d�]ecd�RU�[^_g^�

DXU�bUS_bT��"%��S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*
• CdQdY_^�cUbYQ\�^e]RUb
• 4QdQ�]UTYQ�YTU^dYVYUb

• BUSUYfUb



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�')!

• 4Qi�_V�IUQb
• IUQb
• CUccY_^�_RcUbfUT
• CdQdY_^�^Q]U

• 9^YdYQ\c�_V�dXU�_RcUbfUb
• :_R�c`USYVYS�Y^cdbe]U^d�^e]RUb
• <U^WdX�_V�dXU�SQR\U�ecUT�d_�S_^^USd�bUSUYfUb�Q^T�Q^dU^^Q

DXU�Y^YdYQ\c�_V�dXU�_RcUbfUb�SQ^�RU�U^dUbUT�fYQ�dXU�]U^e
File\Project Info...�Y^�dXU�@b_ZUSd�=Q^QWUb��DXU�Z_R�c`USYVYS�Y^�
cdbe]U^d�^e]RUb�Q^T�dXU�\U^WdX�_V�dXU�SQR\U�QbU�^_d�Y]`\U]U^dUT�Y^
dXU�_ed`ed�VY\U�_V�7U_7U^Yec�

!&�#�$�" DXU�7@C�?SSe`QdY_^�3_]]U^d�BUS_bT���"&��
DXYc�bUS_bT�Yc�ecUT�V_b�S_]]U^dc�`UbdY^U^d�d_�dXU�7@C�_SSe`QdY_^
cUccY_^��9^�dXU�2\eU2__[�V_b]Qd�dXYc�bUS_bT�Yc�_`dY_^Q\��DXU�S_]]U^d
SQ^�RU�U^dUbUT�Y^�7U_7U^Yec�Y^�dXU�]U^e�File\Project Info...

!&�#�$�# DXU�7@C�?SSe`QdY_^�=UQcebU]U^d�BUS_bT���"'��
D_�YTU^dYVi�dXU�cdQdY_^�_SSe`YUT�_^�UQSX�`QbdYSe\Qb�_RcUbfQdY_^�bUS_bT
Q�e^YaeU�V_eb�TYWYd�^e]RUb��CdQdY_^�CUbYQ\�>e]RUb��Y^�dXU�bQ^WU�   !
d_�))))�Yc�QccYW^UT�d_�UQSX�cdQdY_^�_SSe`YUT�Y^�dXU�Z_R��DXU�7@C�_SSe�
`QdY_^�]UQcebU]U^d�bUS_bT�S_^dQY^c*

• CdQdY_^�cUbYQ\�^e]RUb
• 4QdU�_V�_RcUbfQdY_^
• DY]U
• 8UYWXd�_V�dXU�Q^dU^^Q�`XQcU�SU^dUb�QR_fU�dXU�]_^e]U^d
• 4bi�Re\R�dU]`UbQdebU
• 4bi�Re\R�dU]`UbQdebU�S_TU
• GUd�Re\R�dU]`UbQdebU



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�')"

• GUd�Re\R�dU]`UbQdebU�S_TU
• BU\QdYfU�Xe]YTYdi
• 2Qb_]UdbYS�`bUccebU
• 2Qb_]UdbYS�`bUccebU�S_TU
• GUQdXUb�S_TU

7U_7U^Yec�T_Uc�^_d�ecU�Q^i�]UQcebU]U^d�_V�]UdU_b_\_WYSQ\�TQdQ��dXU
ecUT�cdQ^TQbT�fQ\eUc�QbU�U^dUbUT�XUbU�Y^�dXU�2\eU2__[�_ed`ed�V_b]Qd�
DXUcU�cdQ^TQbT�fQ\eUc�QbU*

• 4bi�Re\R�dU]`UbQdebU�-�" ��3U\cYec
• GUd�Re\R�dU]`UbQdebU�-�" ��3U\cYec
• BU\QdYfU�8e]YTYdi�-�% �
• 2Qb_]UdbYS�`bUccebU�-�! !#�=Y\\YRQb

>_�GUQdXUb�S_TU�Yc�U^dUbUT�Y^�dXYc�_ed`ed�VY\U��6_b�]_bU�Y^V_b]QdY_^
_^�dXU�2\eU2__[�V_b]Qd�gU�bUVUb�d_�dXU�2\eU2__[�V_b]Qd�TUcSbY`dY_^
_V�>7C�

!&�#�% DXU�2\eU2__[�7�6Y\U

DXU�cSbY`d�VY\U�Yc�SQ\\UT�EBLUG.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXYc�TUcSbY`dY_^�S_^dQY^c
Y^V_b]QdY_^�QR_ed�dXU�7\_RQ\�@_cYdY_^Y^W�CicdU]��7@C��TQdQ�dbQ^cVUb
V_b]Qd��7�VY\U��bUS_bTc�Vb_]�>7C�

DXU�7�VY\U�S_^cYcdc�_V�e`�d_�UYWXd�( �S_\e]^�bUS_bT�di`Uc�dXQd�QbU�ecUT
d_�T_Se]U^d�dXU�bUce\dc�_V�dXU�S_]`edQdY_^�_V�bU\QdYfU�fUSd_bc��Uh�
`bUccUT�Qc�S_]`_^U^dc��Vb_]�cY]e\dQ^U_ec\i�_RcUbfUT�7@C�`XQcU
]UQcebU]U^dc��DXUbU�]Qi�RU�_^\i�_^U�7�VY\U�V_b�Q�`b_ZUSd�



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�')#

5QSX�7�VY\U�S_^dQY^c�_^U�@b_ZUSd�bUS_bT��1��Q^T�_^U�_b�]_bU�CUccY_^
8UQTUb�bUS_bTc��2���1�CUccY_^�8UQTUb�bUS_bT��2��Yc�bUaeYbUT�V_b�UQSX
Y^TYfYTeQ\\i�`b_SUccUT�fUSd_b�_b�UQSX�cY]e\dQ^U_ec\i�`b_SUccUT�Wb_e`
_V�fUSd_bc��cUccY_^��Qd�dXbUU�_b�]_bU�cebfUi�`_Y^dc��5QSX�CUccY_^
8UQTUb�bUS_bT�Yc�V_\\_gUT�Ri�_^U�_b�]_bU�<_^W�FUSd_b�bUS_bTc��6��
3_bbU\QdY_^�bUS_bTc��4��Q^T�3_fQbYQ^SU�bUS_bTc��5��

<_^W�FUSd_b�bUS_bTc�S_^dQY^�bU\QdYfU�fUSd_b�S_]`_^U^dc�RUdgUU^�dg_
cebfUi�`_Y^dc��3_bbU\QdY_^�bUS_bTc�S_^dQY^�dXU�_VV�TYQW_^Q\�U\U]U^dc
_^\i�_V�dXU�S_bbU\QdY_^�]QdbYh�V_b�dXU�fUSd_b�S_]`_^U^dc�Y^�Q�cUccY_^�
3_fQbYQ^SU�bUS_bTc�S_^dQY^�dXU�_VV�TYQW_^Q\�U\U]U^dc�_^\i�_V�dXU�S_�
fQbYQ^SU�]QdbYh�V_b�dXU�fUSd_b�S_]`_^U^dc�Y^�Q�cUccY_^�

DXU�3__bTY^QdU�bUS_bTc��7��QbU�ecUT�d_�bUS_bT��V_b�Y^V_b]QdY_^Q\
`eb`_cUc�gYdXY^�dXU�7�VY\U��dXU�S__bTY^QdUc�_V�cebfUi�`_Y^dc�XU\T�VYhUT
TebY^W�dXU�fUSd_b�S_]`edQdY_^c�_b�d_�`b_fYTU�\_SQdY_^�Y^V_b]QdY_^�bU�
WQbTY^W�dXU�7�VY\U��BU\QdYfU�fUSd_bc�QbU�bUaeYbUT�UfU^�YV�S__bTY^QdUc�QbU
Y^S\eTUT��1�7�VY\U�SQ^�S_^dQY^�dXU�V_\\_gY^W�bUS_bTc*

• @b_ZUSd�bUS_bT��1�
• CUccY_^�8UQTUb�bUS_bT��2�
• FUSd_b�bUS_bT��3�
• 3_bbU\QdY_^�bUS_bT��4�
• 3_fQbYQ^SU�bUS_bT��5�
• <_^W�FUSd_b�bUS_bT��6�
• 3__bTY^QdU�1Rc_\edU�@_cYdY_^�bUS_bT��7�
• CdQdY_^�Y^V_b]QdY_^�bUS_bT��8�

2USQecU�^_d�Q\\�dXU�bUS_bTc�QbU�^UUTUT�Y^�Q^�_ed`ed�VY\U�7U_7U^Yec
ce``_bdc�_^\i�dXU�V_\\_gY^W�bUS_bTc�Y^�dXU�_ed`ed�VY\U*
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• @b_ZUSd�bUS_bT��1�
• CUccY_^�8UQTUb�bUS_bT��2�
• 3_bbU\QdY_^�bUS_bT��4�
• 3_fQbYQ^SU�bUS_bT��5�
• <_^W�FUSd_b�bUS_bT��6�
• 3__bTY^QdUc�1Rc_\edU�@_cYdY_^�bUS_bT��7�

DXU�Y]`\U]U^dUT�bUS_bTc�QbU�TUcSbYRUT�RU\_g�

!&�#�%�! DXU�@b_ZUSd�BUS_bT��1�
DXU�@b_ZUSd�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• :_R�S_TU
• IUQb��cdQbd�_V�`b_ZUSd
• =_^dX��cdQbd�_V�`b_ZUSd
• 4Qi��cdQbd�_V�`b_ZUSd
• IUQb��U^T�_V�`b_ZUSd
• =_^dX��U^T�_V�`b_ZUSd
• 4Qi��U^T�_V�`b_ZUSd
• DYd\U�_V�`b_ZUSd

DXU�Z_R�S_TU�Yc�Q\gQic�cUd�d_�²±²�

!&�#�%�" DXU�CUccY_^�8UQTUb�BUS_bT��2�
DXU�CUccY_^�8UQTUb�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• IUQb��VYbcd�QSdeQ\�]UQcebU]U^d
• =_^dX��VYbcd�QSdeQ\�]UQcebU]U^d
• 4Qi��VYbcd�QSdeQ\�]UQcebU]U^d
• DY]U��VYbcd�QSdeQ\�]UQcebU]U^d
• IUQb��\Qcd�QSdeQ\�]UQcebU]U^d
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• =_^dX��\Qcd�QSdeQ\�]UQcebU]U^d
• 4Qi��\Qcd�QSdeQ\�]UQcebU]U^d
• DY]U��\Qcd�QSdeQ\�]UQcebU]U^d
• >e]RUb�_V�fUSd_bc�Y^�dXU�cUccY_^
• C_VdgQbU�^Q]U�Q^T�fUbcY_^
• ?bRYd�C_ebSU
• ?bRYd�QSSebQSi�UcdY]QdU
• C_\edY_^�S__bTY^QdU�cicdU]�S_TU
• C_\edY_^�]UdU_b_\_WYSQ\�ecU�S_TU
• C_\edY_^�Y_^_c`XUbU�ecU�S_TU
• C_\edY_^�dY]U�`QbQ]UdUb�ecU�S_TU
• >_]Y^Q\�QSSebQSi�S_TU
• @b_SUccY^W�QWU^Si�S_TU
• IUQb�_V�`b_SUccY^W
• =_^dX�_V�`b_SUccY^W
• 4Qi�_V�`b_SUccY^W
• C_\edY_^�di`U

!&�#�%�# DXU�3_bbU\QdY_^�BUS_bT��4�
DXU�3_bbU\QdY_^�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• B_g�Y^TUh�^e]RUb
• 3_\e]^�Y^TUh�^e]RUb
• 3_bbU\QdY_^

!&�#�%�$ DXU�3_fQbYQ^SU�BUS_bT��5�
DXU�3_fQbYQ^SU�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• B_g�Y^TUh�^e]RUb
• 3_\e]^�Y^TUh�^e]RUb
• 3_fQbYQ^SU
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!&�#�%�% DXU�<_^W�FUSd_b�BUS_bT��6�
• DXU�_bYWY^�cdQdY_^�cUbYQ\�^e]RUb
• DXU�TYVVUbU^dYQ\�cdQdY_^�cUbYQ\�^e]RUb
• 4U\dQ�h
• CdQ^TQbT�TUfYQdY_^
• 4U\dQ�i
• CdQ^TQbT�TUfYQdY_^
• 4U\dQ�j
• CdQ^TQbT�TUfYQdY_^
• BUZUSdY_^�S_TU
• ?bYWY^�cdQdY_^�]Q^eVQSdebU�S_TU
• ?bYWY^�cdQdY_^�ED3�TQi�_V�iUQb
• ?bYWY^�cdQdY_^�iUQb�_V�_SSe`QdY_^
• ?bYWY^�cdQdY_^�cUccY_^�Y^TYSQd_b
• 4YVVUbU^dYQ\�cdQdY_^�]Q^eVQSdebU�S_TU
• 4YVVUbU^dYQ\�cdQdY_^�TQi�_V�iUQb
• 4YVVUbU^dYQ\�cdQdY_^�iUQb�_V�_SSe`QdY_^
• 4YVVUbU^dYQ\�cdQdY_^�cUccY_^�Y^TYSQd_b

DXU�bUZUSdY_^�S_TU�Yc�Q\gQic�cUd�d_�²�²�

!&�#�%�& DXU�3__bTY^QdU�BUS_bT��7�
DXU�3__bTY^QdU�bUS_bT�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• BUS_bT�ecQWU�S_TU
• CdQdY_^�cUbYQ\�^e]RUb
• ²CX_bd³�cdQdY_^�^Q]U
• 3__bTY^QdU�VbQ]U
• H�S__bTY^QdU�Y^�G7C($
• I�S__bTY^QdU�Y^�G7C($
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• J�S__bTY^QdU�Y^�G7C($
• CYW]Q�H
• CYW]Q�I
• CYW]Q�J

DXU�cYW]Qc�QbU�R\Q^[�YV�dXU�cYW]Qc�QbU�e^[^_g^��DXU�7�VY\U�Yc�Uh�
`\QY^UT�Y^�]_bU�TUdQY\c�Y^�dXU�TUcSbY`dY_^�_b�]Q^eQ\�_V�dXU�>7C�

!&�#�& DXU�DUbbQ=_TU\�6Y\U�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT�ETM.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi���1\\�`_Y^dc�QbU�gbYddU^�Y^�Q
cU`QbQdU�\Y^U�gYdX�SQbbYQWU�bUdeb^�\Y^U�VUUT�Qd�dXU�U^T�_V�dXU�\Y^U��1
\Y^U�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• @_Y^d��CdQdY_^�^Q]U�
• 5Qcd�S__bTY^QdU��]UdUb�
• >_bdX�S__bTY^QdU��]UdUb�
• ?bdX_]UdbYS�XUYWXd��]UdUb�
• 4UcSbY`d_b��@_Y^d�S_TU�

DXU�U^dbYUc�QbU�S_]]Q�TU\Y]YdUT��DXU�5Qcd�Q^T�>_bdX�S__bTY^QdUc�QbU
UYdXUb�dXU�bQg�cdQdU�`\Q^U�S__bTY^QdUc��bUSUYfUT�Vb_]�dXU�cY^W\U�`_Y^d
`_cYdY_^Y^W�S__bTY^QdUc�Y^�dXU�_RcUbfQdY_^�VY\U�_b�QVdUb�`b_SUccY^W�dXU
RQcU\Y^Uc��_b�dXU�cdQdU�`\Q^U�S__bTY^QdUc�QVdUb�XQfY^W�T_^U�Q�dbQ^c�
V_b]QdY_^�_b�\_SQ\�QTZecd]U^d�Y^�7U_7U^Yec�
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!&�#�' DXU�7U_dbQSUb�C@3�6Y\ U

DXU�cSbY`d�VY\U�Yc�SQ\\UT�ESPC.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�VY\U�^_b]Q\\i�Y^�
S\eTUc�dXU�cdQdU�`\Q^U�S__bTY^QdUc�_V�S_^db_\�`_Y^dc��DXYc�S_^db_\
`_Y^dc�QbU�bUQT�Ri�7U_7U^Yec�gXU^�Q�\_SQ\�QTZecd]U^d�_b�Q�dbQ^cV_b�
]QdY_^�gYdX�dXU�ecU�_V�S_^db_\�`_Y^dc�Yc�T_^U��1VdUb�dbQ^cV_b]QdY_^�_V
dXU�S__bTY^QdUc�_V�Q�`b_ZUSd�Y^d_�cdQdU�`\Q^U�S__bTY^QdUc��Q�C@3�VY\U
SQ^�RU�WU^UbQdUT��1�C@3�VY\U�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• 8UQTUb�Y^V_b]QdY_^
• @_Y^d��CdQdY_^�^Q]U�
• 5Qcd�S__bTY^QdU��]UdUb�
• >_bdX�S__bTY^QdU��]UdUb�
• ?bdX_]UdbYS�XUYWXd��]UdUb�
• J_^U

DXU�XUQTUb�S_^dQY^c�Y^V_b]QdY_^�QR_ed�dXU�cU\USdUT�`b_ZUSdY_^��DXU
XUQTUb�Yc�ecUT�Qc�Q�S_]]U^d�Q^T�]ecd�XQfU�Q�²+³�Y^�Ydc�VYbcd�S_\e]^�
4U`U^TY^W�e`_^�gXUdXUb�Q�dbQ^cV_b]QdY_^�XQc�RUU^�`UbV_b]UT�dXU
cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�dXU�S__bTY^QdUc�bUSUYfUT�QVdUb�dXU
dbQ^cV_b]QdY_^�_b�dXU�bQg�cdQdU�`\Q^U�S__bTY^QdUc�QVdUb�dXU�`b_SUccY^W�

!&�#�( DXU�7U_dbQSUb�1bUQ�6Y \Uc

DXU�7U_dbQSUb�1bUQ�VY\Uc��:_R�VY\Uc��QbU�ecUT�V_b�d_�UhSXQ^WU�TQdQ�RU�
dgUU^�7U_dbQSUb�7@C�bUSUYfUbc�Q^T�7U_TY]UdUb�d_dQ\�cdQdY_^c��2_dX
cicdU]c�SQ^�bUQT�Y^�Q^T�WU^UbQdU�7U_dbQSUb�7U_TY]UdUb�1bUQ�VY\Uc�
6_eb�TYVVUbU^d�V_b]Qdc�QbU�Y]`\U]U^dUT�Y^�7U_7U^Yec�
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!&�#�(�! DXU�1bUQ�CdQ^TQbT�6_b]Qd
DXU�cSbY`d�VY\U�Yc�SQ\\UT�EAREASTD.M�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��5QSX�\Y^U�XQc�Ydc�_g^�\Q�
RU\�S_^dQY^Y^W�dXU�c`USYVYUT�Y^V_b]QdY_^��1�cdQdY_^�R\_S[�S_^dQY^c�dXU
V_\\_gY^W�Y^V_b]QdY_^*

• @_Y^d��CdQdY_^�^Q]U� <QRU\�%
• @_Y^d�S_TU <QRU\�$
• @_Y^d�Y^V_b]QdY_^ <QRU\� 
• >_bdX�S__bTY^QdU��]UdUb� <QRU\�#'
• 5Qcd�S__bTY^QdU��]UdUb� <QRU\�#(
• ?bdX_]UdbYS�XUYWXd��]UdUb�<QRU\�#)

DXU�cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�bQg�cdQdU�`\Q^U�S__bTY^QdUc�QV�
dUb�`b_ZUSd�`b_SUccY^W�_b�dbQ^cV_b]UT�S__bTY^QdUc��DXQd�TU`U^Tc�_^
gXUdXUb�Q�dbQ^cV_b]QdY_^�XQc�RUU^�T_^U�Ri�dXU�ecUb�Y^�dXU�`b_ZUSd�

!&�#�(�" DXU�7U_dbQSUb�=Q``Y^W�6_b]Qd
DXU�cSbY`d�VY\U�Yc�SQ\\UT�EAREAMPF.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUS�
d_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�7U_dbQSUb
=Q``Y^W�6_b]Qd�Yc�aeYdU�cY]Y\Qb�d_�dXU�7U_dbQSUb�CdQ^TQbT�V_b]Qd�
DXU�TYVVUbU^SU�Yc�dXQd�_^U�cdQdY_^�R\_S[�Yc�gbYddU^�Y^�_^U�\Y^U��CeSX�Q
cdQdY_^�R\_S[��\Y^U��S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• @_Y^d��CdQdY_^�^Q]U� <QRU\�%
• @_Y^d�S_TU <QRU\�$
• @_Y^d�Y^V_b]QdY_^ <QRU\� 
• >_bdX�S__bTY^QdU��]UdUb� <QRU\�#'
• 5Qcd�S__bTY^QdU��]UdUb� <QRU\�#(
• ?bdX_]UdbYS�XUYWXd��]UdUb�<QRU\�#)
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DXU�cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�bQg�cdQdU�`\Q^U�S__bTY^QdUc�QV�
dUb�`b_ZUSd�`b_SUccY^W�_b�dbQ^cV_b]UT�S__bTY^QdUc��DXQd�TU`U^Tc
e`_^�gXUdXUb�Q�dbQ^cV_b]QdY_^�XQc�RUU^�T_^U�Ri�dXU�ecUb�Y^�dXU�`b_Z�
USd�

!&�#�(�# DXU�7U_dbQSUb�1bUQ���C`QSU�4U\Y]YdUT�6_b]Qd
DXU�cSbY`d�VY\U�Yc�SQ\\UT�EAREASPD.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUS�
d_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��1\\�`_Y^dc�QbU�gbYd�
dU^�Y^�Q�cU`QbQdU�\Y^U�gYdX�SQbbYQWU�bUdeb^�\Y^U�VUUT�Qd�dXU�U^T��9^V_b�
]QdY_^�Y^�Q�\Y^U�QbU�TU\Y]YdUT�Ri�Q�c`QSU��1�\Y^U�S_^dQY^c�dXU�V_\\_gY^W
Y^V_b]QdY_^*

• @_Y^d��CdQdY_^�^Q]U�
• @_Y^d�S_TU
• @_Y^d�Y^V_b]QdY_^
• >_bdX�S__bTY^QdU��]UdUb�
• 5Qcd�S__bTY^QdU��]UdUb�
• ?bdX_]UdbYS�XUYWXd��]UdUb�

DXU�cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�bQg�cdQdU�`\Q^U�S__bTY^QdUc�QV�
dUb�`b_ZUSd�`b_SUccY^W�_b�dbQ^cV_b]UT�S__bTY^QdUc��DXQd�TU`U^Tc
e`_^�gXUdXUb�Q�dbQ^cV_b]QdY_^�XQc�RUU^�T_^U�Ri�dXU�ecUb�Y^�dXU�`b_Z�
USd�

!&�#�(�$ DXU�7U_dbQSUb�1bUQ���3_]]Q�4U\Y]YdUT�6_b]Qd
DXU�cSbY`d�VY\U�Yc�SQ\\UT�EAREAKMD.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUS�
d_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi���1\\�`_Y^dc�QbU�gbYd�
dU^�Y^�Q�cU`QbQdU�\Y^U�gYdX�SQbbYQWU�bUdeb^�\Y^U�VUUT�Qd�dXU�U^T��DXU
TYVVUbU^d�Y^V_b]QdY_^�Y^�Q�\Y^U�QbU�TU\Y]YdUT�Ri�Q�S_]]Q��1�\Y^U�S_^�
dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*
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• @_Y^d��CdQdY_^�^Q]U�
• @_Y^d�S_TU
• @_Y^d�Y^V_b]QdY_^
• >_bdX�S__bTY^QdU��]UdUb�
• 5Qcd�S__bTY^QdU��]UdUb�
• ?bdX_]UdbYS�XUYWXd��]UdUb�

DXU�cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�bQg�cdQdU�`\Q^U�S__bTY^QdUc�QV�
dUb�`b_ZUSd�`b_SUccY^W�_b�dbQ^cV_b]UT�S__bTY^QdUc��DXQd�TU`U^Tc
e`_^�gXUdXUb�Q�dbQ^cV_b]QdY_^�XQc�RUU^�T_^U�Ri�dXU�ecUb�Y^�dXU�`b_Z�
USd�
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!&�#�) DXU�4H6�?ed`ed�6_b]Qd

DXU�4H6�V_b]Qd�Yc�dXU�]_cd�S_]]_^�V_b]Qd�V_b�d_�UhSXQ^WU�TQdQ�d_�Q
314�c_VdgQbU�`QS[QWU��DXU�cSbY`d�VY\U�Yc�SQ\\UT�EDXF.M�Q^T�Yc�\_SQdUT
Y^�dXU�ceRTYbUSd_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU
7U_7U^Yec�4H6�_ed`ed�V_b]Qd�S_^dQY^c�dg_�4H6�<QiUbc*

• 1�@_Y^d�<QiUb
• 1�DUhd�<QiUb

DXU�`_Y^d�\QiUb�S_^dQY^c�dXU�cdQdU�`\Q^U�S__bTY^QdUc�_V�Q�`_Y^d��cdQ�
dY_^��Y^�]UdUbc��DXU�cdQdU�`\Q^U�S__bTY^QdUc�QbU�UYdXUb�bQg�cdQdU�`\Q^U
S__bTY^QdUc�QVdUb�`b_ZUSd�`b_SUccY^W�_b�dbQ^cV_b]UT�S__bTY^QdUc��DXQd
TU`U^Tc�e`_^�QfQY\QRY\Ydi�_V�Q�dbQ^cV_b]QdY_^�Y^�dXU�`b_ZUSd��DXU�U^�
dUbUT�XUYWXdc�QbU�_bdX_]UdbYS�XUYWXdc�

DXU�dUhd�\QiUb�S_^dQY^c�dXU�`_Y^d�^e]RUb��cdQdY_^�^Q]U��

!&�#�!  DXU�75?<12�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT�EGEOLAB.M�Q^T�Yc�\_SQdUT�Y^�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�75?<12�V_b]Qd
S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^*

• 8UQTUb�Y^V_b]QdY_^
• CdQdY_^�S__bTY^QdUc
• 4U\dQ�h
• 4U\dQ�i
• 4U\dQ�j
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• FQbYQ^SU�3_fQbYQ^SU�]QdbYh

DXU�XUQTUb�S_^dQY^c�Y^V_b]QdY_^�QR_ed�dXU�`b_ZUSd�Q^T�dXU�ecUT�TQ�
de]�`b_ZUSdY_^��DXU�S__bTY^QdUc�_V�dXU�cdQdY_^c�QbU�gbYddU^�Y^�\QdY�
deTU��\_^WYdeTU�Q^T�XUYWXd��DXU�S__bTY^QdUc�bUVUb�d_�dXU�G7C($�cic�
dU]��DXU�75?<12�V_b]Qd�Yc�Uh`\QY^UT�Y^�]_bU�TUdQY\c�Y^�dXU�75?�
<12�]Q^eQ\�

!&�#�!! 3@�7]R8��3bU]Ub�

DXU�cSbY`d�VY\U�Yc�SQ\\UT ECREMER.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��9d�SbUQdUc�Q^�_ed`ed�VY\U
gYdX�dXU�TUVQe\d�^Q]U�GG.CP��DXYc�Yc�_^U�_V�cUfUbQ\�Uh`_bd�V_b]Qdc
ecUT�Ri�7Ub]Q^�`eR\YS�_bWQ^YjQdY_^c�

DXU�_ed`ed�VY\U�cdQbdc�gYdX�Q�XUQTUb�\Y^U�ce]]QbYjY^W�dXU�`b_WbQ]�dYd\U
Q^T�dXU�`b_ZUSd�`QdX�Q^T�VY\U�^Q]U�

TITL GeoGenius CP Output   PROJECT D:\GPS\SAMPLES\Getstart\getstart.ggs

DXU�cUS_^T�R\_S[�\Ycdc�Q\\�cdQdY_^c�_V�dXU�`b_ZUSd*�DXU�VYbcd�S_\e]^�Q\�
\_gc�!&�SXQbQSdUbc�`_Y^d�^Q]Uc��DXU�^Uhd�dXbUU�S_\e]^c�WYfU�dXU�HIJ
S__bTY^QdUc�_V�dXU�`_Y^d��V_\\_gUT�Ri�dXU�`_Y^d�Y^V_��1\\�^e]UbYSQ\�fQ\�
eUc�QbU�Y^�]UdUb�

                   L i s t  o f  a l l  S t a t i o n s

Name of Station    X coordinate  Y coordinate  Z coordinate  Info...
            1001   3902214.3967  -154645.6895  5025954.6715  BASE STATION
            1002   3902463.4933  -155821.0792  5025728.3980  PIN
            1003   3902360.1021  -154651.7256  5025843.2530  PIN14
            1004   3902018.0476  -154380.5653  5026113.3883  PIN
            1005   3901538.7990  -154513.0877  5026481.5820  PIN
            1006   3901253.9619  -154940.7577  5026709.0788  PIN38



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�( $

DXU�dXYbT�R\_S[�\Ycdc�dXU�RQcU\Y^Uc�_V�dXU�`b_ZUSd��5QSX�RQcU\Y^U�S_fUbc
Q�R\_S[�_V�$�\Y^Uc*�DXU�VYbcd�\Y^U�S_^dQY^c�dXU�`_Y^d�^Q]U�_V�dXU�bUVUb�
U^SU�cdQdY_^��DXU�cUS_^T�\Y^U�WYfUc�dXU�^Q]U�_V�dXU�b_fUb�cdQdY_^��dXU
RQcU\Y^U�S_]`_^U^dc�TH��TI�Q^T�TJ�Y^�]UdUbc��dXU�cdQbd�TQdU�Q^T�dY]U
Y^�7@C�dY]U�Q^T�dXU�Q^dU^^Q�XUYWXd�Qd�dXU�bUVUbU^SU�cdQdY_^�Y^�]UdUb�
DXU�dXYbT�\Y^U�S_^dQY^c�dXU�cdQ^TQbT�]UQ^�Ubb_bc�ch��ci�Q^T�cj�Y^�]U�
dUb��dXU�U^T�TQdU�Q^T�dY]U�Y^�7@C�dY]U�Q^T�dXU�Q^dU^^Q�XUYWXd�Qd�dXU
b_fUb�cdQdY_^�Y^�]UdUb��DXU�\Qcd�\Y^U�_V�UQSX�RQcU\Y^U�R\_S[�S_^dQY^c
dXU�3_fQbYQ^SUc�S_f�hi��S_f�hj�Q^T�S_f�ij��Q^T�dXU�bQdY_�fQ\eU�

                   L i s t  o f  a l l  B a s e l i n e s

Reference Station
Rover Station      Baseline components DX, DY and DZ  Start (Date/Time)    Ref-H
                   Standard mean error sx, sy and sz  End   (Date/Time)    Rov-H
                   Covariances COVxy COVxz and COVyz                       Ratio

  1002
            1001   -249.1007   1175.3886    226.2653  96-10-03 13:46:40    1.798
                      0.0009      0.0004      0.0011  96-10-03 14:53:10    1.865
                      0.0000      0.0008      0.0001                      40.296
            1003
            1001   -145.7059      6.0365    111.4179  96-10-03 14:29:10    1.740
                      0.0004      0.0002      0.0003  96-10-03 15:24:30    1.865
                      0.0000      0.0001      0.0000                     218.615

!&�#�!" DXU�1;C�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT EAKS.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��9d�SbUQdUc�Q^�_ed`ed�VY\U
gYdX�dXU�TUVQe\d�^Q]U�GGFILE.AKS��DXYc�Yc�_^U�_V�cUfUbQ\�Uh`_bd
V_b]Qdc�ecUT�Ri�7Ub]Q^�`eR\YS�_bWQ^YjQdY_^c�

5QSX�\Y^U�_V�dXU�VY\U�cdQbdc�gYdX�dXU�SXQbQSdUbc�1;C ��SXQbQSdUb�!��$��
3XQbQSdUbc�%��!(�S_^dQY^�Q�!$�SXQbQSdUb�`_Y^d�^Q]U��DXU�SXQbQSdUbc
!)���$&�cdQi�U]`di�V_b�VebdXUb�ecU��3XQbQSdUb�$'�WYfUc�dXU�j_^U�Y^V_b�
]QdY_^��SXQbQSdUbc�$(���%&�dXU�5QcdY^W��SXQbQSdUbc�%'��&&�dXU�^_bdXY^W



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�( %

Qc�7Ub]Q^�7Qe��;b�WUb�BUSXdcgUbd�8_SXgUbd�S__bTY^QdUc��5QcdY^W
Q^T�>_bdXY^W�QbU�UQSX�WYfU^�Y^�]]�

AKS041784560034678                                      44732221233856792197

!&�#�!# DXU�;QV[Q�G7C�($�Q^T�7U_WbQ`XYS�5h`_bd�6_b�
]Qdc

DXU�cSbY`d�VY\Uc�QbU�SQ\\UT EKAFKAW.M�Q^T�EKAFKAG.M�Q^T�QbU�\_�
SQdUT�Y^�dXU�ceRTYbUSd_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi�

EKAFKAW.M�Uh`_bdc�Q\\�`_Y^dc�_V�Q�`b_ZUSd�Qc�G7C�($�3QbdUcYQ^�7U_�
SU^dbYS�3__bTY^QdUc�Y^�Q�VY\U�gYdX�dXU�TUVQe\d�^Q]U�GGXYZ.KAF�

"0160" 3895222.322 790277.548 4971941.742
"0200" 3894621.811 790748.543 4972362.328
"0370" 3894515.982 790052.805 4972564.995
"0530" 3894699.556 790403.180 4972360.829
"0900" 3895734.728 790226.870 4971529.188
"0950" 3895948.374 789885.835 4971459.056

EKAFKAG.M�Uh`_bdc�Q\\�`_Y^dc�_V�Q�`b_ZUSd�Qc�Q^T�G7C�($�7U_WbQ`XY�
SQ\�3__bTY^QdUc�Y^�Q�VY\U�gYdX�dXU�TUVQe\d�^Q]U�GGGEO.KAF�

"0160" 51.3255086750 11.2807389028 271.4877
"0200" 51.3316087413 11.2837543946 293.1876
"0370" 51.3326299418 11.2803246342 301.3975
"0530" 51.3315867543 11.2819174358 296.6688
"0900" 51.3234316672 11.2759525204 254.4476
"0950" 51.3229317633 11.2739979088 287.5974

DXU�VY\U�cdbeSdebU�Yc�Qc�V_\\_gc*

6Ybcd�U^dbi�_V�Q�\Y^U�Yc�Q\gQic�dXU�`_Y^d�^e]RUb��V_\\_gUT�Ri�dXU�fQ\eUc
V_b�HK]M��IK]M��JK]M�_b�<QdYdeTU��44�==CCCCCC���<_^WYdeTU
�44�==CCCCCC���5\\Y`c��8UYWXd�K]M��TU`U^TY^W�_^�dXU�SX_cU^�Uh�



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�( &

`_bd�cSbY`d��@\UQcU�^_dU�dXQd�UfUbi�fQ\eU�Yc�cU`QbQdUT�Ri�Qd�\UQcd�_^U
R\Q^[�

DXUcU�QbU�dg_�_V�cUfUbQ\�Uh`_bd�V_b]Qdc�ecUT�Ri�7Ub]Q^�`eR\YS�_b�
WQ^YjQdY_^c�

!&�#�!$ DXU�;bUYc�3_UcVU\T�5h`_bd�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT EKREISCF.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUS�
d_bi \FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�Uh`_bdUT�VY\U�Yc
^Q]UT�Ri�TUVQe\d�KREIS.VPD��DXYc�Yc�_^U�_V�cUfUbQ\�V_b]Qdc�ecUT�Ri
7Ub]Q^�`eR\YS�_bWQ^YjQdY_^c�

100160        4463235.494 5712798.601 223.937
100200        4463821.208 5713443.448 250.722
100370        4463162.690 5713763.773 253.795
100530        4463467.207 5713439.185 249.124
100900        4463079.296 5712157.804 206.878
100950        4462701.405 5712005.995 244.248

5QSX�\Y^U�cdQbdc�gYdX�Q^�YTU^dYVYUb�V_b�dXU�@_Y^d��Q\gQic�_^U�SXQbQSdUb
�SXQbQSdUb�!���3XQbQSdUbc�"��&�S_^dQY^�dXU�`_Y^d�^e]RUb��DXU�VYU\T�RU�
dgUU^�SXQbQSdUb�'��!$�XQc�Y^dU^dY_^Q\\i�RUU^�\UVd�R\Q^[��3XQbQSdUb�!%
WYfUc�dXU�j_^U�Y^V_b]QdY_^��SXQbQSdUbc�!&��"%�dXU�5QcdY^W��SXQbQSdUbc
"'��#'�dXU�^_bdXY^W�Qc�7Ub]Q^�7Qe��;b�WUb�BUSXdcgUbd�8_SXgUbd
S__bTY^QdUc��3XQbQSdUb�"&�Q^T�#(�QbU�Q\c_�R\Q^[c��9V�QfQY\QR\U�SXQbQSdUb
#)��$%�cX_g�dXU�XUYWXd�fQ\eUc�°�YV�dXUbU�Yc�^_�XUYWXd�Y^V_b]QdY_^�Y^�dXU
`b_ZUSd��dXYc�VYU\T�Yc�\UVd�R\Q^[��1\\�fQ\eUc�QbU�WYfU^�Y^�K]M�



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\
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!&�#�!% DXU�D4C�3__bTY^QdU�6 Y\U�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT ETDS.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXYc�Uh`_bd�V_b]Qd�WU^�
UbQdUc�Q�RY^Qbi�VY\U�gYdX�dXU�TUVQe\d�UhdU^cY_^�*.TDS��DXYc�Yc�_^U�_V
cUfUbQ\�V_b]Qdc�ecUT�Ri�7Ub]Q^�`eR\YS�_bWQ^YjQdY_^c�

5fUbi�VY\U�RUWY^c�gYdX�Q�#(�SXQbQSdUb�XUQTUb�gXUbU*
2idUc�!�! �Yc�dXU�VY\U�^Q]U�Y^�1C399
2idUc�!!�# �QbU�^_d�ecUT
2idUc�#!�#$�Yc�dXU�\Qcd�@_Y^d�94�K\_^W�Y^dUWUbM
2idUc�#%�#(�°!�K\_^W�Y^dUWUbM
DXU�XUQTUb�Yc�V_\\_gUT�Ri�dXU�`_Y^d�S__bTY^QdU�bUS_bTc��gXYSX�QbU
UQSX�$%�2idUc�\_^W*
2idUc�#)�$#�Yc�dXU�@_Y^d�94�K\_^W�Y^dUWUbM
2idUc�$$�%!�Yc�dXU�^_bdXY^W�_V�dXU�`_Y^d�KT_eR\UM
2idUc�%"�%)�Yc�dXU�UQcdY^W�_V�dXU�`_Y^d�KT_eR\UM
2idUc�& �&'�Yc�dXU�U\UfQdY_^�_V�dXU�`_Y^d�KT_eR\UM
2idUc�&(�($�Yc�dXU�@_Y^d�>Q]U

!&�#�!& DXU�GQi`_Y^d�6Y\U�6_b]Qd

DXU�cSbY`d�VY\U�Yc�SQ\\UT EWAYPNT.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��9d�SbUQdUc�Q^�_ed`ed�1C�
399�VY\U�gYdX�dXU�TUVQe\d�UhdU^cY_^�W*.WPT��DXYc�Yc�_^U�_V�cUfUbQ\�V_b�
]Qdc�ecUT�Ri�7Ub]Q^�`eR\YS�_bWQ^YjQdY_^c�

0160,51 32 54.57129148397712N,11 28 6.5929781047320546E,269.529,
0200,51 33 15.572214967737068N,11 28 36.750161695622268E,296.298,
0370,51 33 25.782963521124884N,11 28 2.4504793691168913E,299.366,
0530,51 33 15.352075226446686N,11 28 18.378186607627072E,294.701,
0900,51 32 33.801131439780647N,11 27 58.729275087781048E,252.485,
0950,51 32 28.799751719860751N,11 27 39.178751785335493E,289.858,



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�( (

DXU�WU^UbQdUT�1C399�VY\U�S_^cYcdc�_V�\Y^Uc��5QSX�\Y^U�Yc�c`\Yd�Y^d_�%
VYU\Tc��cU`QbQdUT�Ri�S_]]Qc��DXUbU�Yc�^_�\Y]YdQdY_^�_^�dXU�^e]RUb�_V
\Y^Uc��DXU�WU^UbQ\�\Y^U�cdbeSdebU�Yc�Qc�V_\\_gc*

,CYdU�94.�,<QdYdeTU.�,<_^WYdeTU.�,1\dYdeTU.�,1ddbYRedU.

>_dU�dXQd�XUbU�Q^T�RU\_g�Q^W\U�RbQS[Udc�QbU�^_d�`Qbd�_V�dXU�\Y^U��dXUi
QbU�_^\i�ecUT�V_b�ci^dQh�TUcSbY`dY_^�
DUhd�RU\_g�TUcSbYRUc�dXU�Y^TYfYTeQ\�VYU\Tc�

,CYdU�94.� 3_^cYcdc�_V�e`�d_�$�\UddUbc�

,<QdYdeTU.� <QdYdeTU�bU\QdYfU�d_�G7C($�TQde]��3_^cYcdc�_V�$
ceR�VYU\Tc��7U^UbQ\�VYU\T�cdbeSdebU�Yc�,<QdYdeTU
TUWbUU.�,<QdYdeTU�]Y^edU.�,<QdYdeTU�cUS�
_^T.,<QdYdeTU�XU]Yc`XUbU.
@\UQcU�^_dU�dXQd�UfUbi�ceR�VYU\T�Yc�cU`QbQdUT�Ri
c`QSUc�UhSU`d�RUdgUU^�,<QdYdeTU�cUS�
_^T.,<QdYdeTU�XU]Yc`XUbU.�

,<QdYdeTU�TUWbUU.� Y^dUWUb�fQ\eU��BQ^WU*� ��) 
,<QdYdeTU�]Y^edU.� Y^dUWUb�fQ\eU��BQ^WU*� ��%)
,<QdYdeTU�cUS_^T.� bUQ\�fQ\eU��BQ^WU*� ��%)�)))���
,<QdYdeTU�XU]Yc`XUbU.� >�_b�C�

,<_^WYdeTU. <_^WYdeTU�bU\QdYfU�d_�G7C($�TQde]��3_^cYcdc�_V
$�ceR�VYU\Tc��7U^UbQ\�VYU\T�cdbeSdebU�Yc�,<_^WY�
deTU�TUWbUU.�,<_^WYdeTU�]Y^edU.�,<_^WYdeTU
cUS_^T.,<_^WYdeTU�XU]Yc`XUbU.
@\UQcU�^_dU�dXQd�UfUbi�ceR�VYU\T�Yc�cU`QbQdUT�Ri
c`QSUc�UhSU`d�RUdgUU^�,<_^WYdeTU�cUS�
_^T.,<_^WYdeTU�XU]Yc`XUbU.�



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\
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,<_^WYdeTU�TUWbUU.� Y^dUWUb�fQ\eU��BQ^WU*� ��!( 
,<_^WYdeTU�]Y^edU. Y^dUWUb�fQ\eU��BQ^WU*� ��%)
,<_^WYdeTU�cUS_^T. bUQ\�fQ\eU��BQ^WU*� ��%)�)))���
,<_^WYdeTU�XU]Yc`XUbU.� 5�_b�G�

,1\dYdeTU. 1\dYdeTU�Y^�]UdUbc�bU\QdYfU�d_�G7C($�TQde]�

,1ddbYRedU.� 1\gQic�U]`di�



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�(! 

!&�$ 5h`_bd�6_b]Qdc�V_b �;Y^U]QdYS�4QdQ

!&�$�! DXU���@?C�@_cYdY_^�6Y \U

DXU�[Y^U]QdYS�`b_SUcc_b�_V�7U_7U^Yec�Q\\_gc�i_e�d_�SbUQdU�Q�`_cYdY_^
VY\U�gYdX�dXU�^Q]U�_V�dXU�_RcUbfQdY_^�VY\U�Q^T�dXU�UhdU^cY_^�*.POS�
DXU�cSbY`d�VY\U�Yc�SQ\\UT EPOS.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi�

DXU�`_cYdY_^�VY\U�XQc�dXU�V_\\_gY^W�cdbeSdebU*

DY]U��cUS����������<Qd�������������������<_^W����������������8UYWXd��cYWOU��cYWO^��cYWOX�@4?@����cdQdY_^

"  $( �      ��$(� '%")( "$��!!�&")#'#"  ��&%)�"!&���� # ���� !'���� $"��"�%��%�////////
"  $& �      ��$(� '%")')('��!!�&")#'#"'"��&%)�"!'���� # ���� !'���� $"��"�%��%�////////
"  $$ �      ��$(� '%")( !%��!!�&")#'####��&%)�"!!���� ")���� !'���� $#��"�$��%�////////
"  $" �      ��$(� '%")')'%��!!�&")#'##!&��&%)�"!#���� ")���� !'���� $#��"�$��%�////////
"  $  �      ��$(� '%")( (&��!!�&")#'#!&$��&%)�!(%���� ")���� !'���� $"��%�'��$�////////
"  #( �      ��$(� '%")( ")��!!�&")#'#!'#��&%)�!(%���� ")���� !'���� $#��%�'��$�////////
"  #& �      ��$(� '%")( !&��!!�&")#'#!($��&%)�!)%���� ")���� !'���� $#��"�$��%�////////
"  #$ �      ��$(� '%")(  !��!!�&")#'#!!%��&%)�!'%���� ")���� !&���� $#��"�$��%�////////
"  #" �      ��$(� '%")( $"��!!�&")#'#!!(��&%)�!&!���� ")���� !&���� $#��"�$��%�////////
"  #  �      ��$(� '%")')(%��!!�&")#'#!$'��&%)�!(!���� "(���� !&���� $#��%�'��$�////////
"  "( �      ��$(� '%")( $#��!!�&")#'# %$��&%)�!$)���� "(���� !&���� $#��%�'��$�////////
"  "& �      ��$(� '%")( !#��!!�&")#'# ''��&%)�!%(���� "(���� !&���� $#��%� ��$�////////
"  "$ �      ��$(� '%")')&&��!!�&")#'"))'��&%)�!%(���� "(���� !&���� $#��%�'��$�////////
"  "" �      ��$(� '%")(  )��!!�&")#'")'!��&%)�!$!���� "(���� !&���� $#��%�&��$�////////
"  "  �      ��$(� '%")')( ��!!�&")#'")%)��&%)�!$ ���� "(���� !&���� $#��"�$��%�////////
"  !( �      ��$(� '%")(  )��!!�&")#'")"%��&%)�!"&���� "'���� !#���� #'��"�$��%�////////
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dY_^�V_b�dXU�XUYWXd�Yc�WYfU^�Y^�]UdUbc��1d�dXU�U^T�V_\\_gc�dgYSU�dXU
^e]RUb�_V�_RcUbfUT�cQdU\\YdUc�
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DXU�cSbY`d�VY\U�Yc�SQ\\UT ECFILE.M�Q^T�Yc�\_SQdUT�Y^�dXU�ceRTYbUSd_bi
\FORMATS�_V�dXU�7U_7U^Yec�b__d�TYbUSd_bi��DXU�3�6Y\U�Yc�Q^�1C399�VY\U
dXQd�S_^dQY^c�Q�SXb_^_\_WYSQ\�\YcdY^W�_V�dXU�dY]U��cYdU��^e]RUb�_V�cQdU\�
\YdUc�Q^T�@4?@�V_b�UfUbi�`_cYdY_^�Y^�dXU�G7C�($�CicdU]�

DXU�3�VY\U�XQc�dg_�cUSdY_^c*�Q�XUQTUb�Q^T�Q�\Ycd�_V�dXU�`_cYdY_^c�Q^T
dXUYb�S__bTY^QdUc��gXYSX�V_\\_g�dXU�XUQTUb�

DXU�VYbcd�\Y^U�_V�dXU�XUQTUb�Y^S\eTUc�dXU�c_ebSU�`b_WbQ]�^Q]U�Q^T�Ydc
fUbcY_^��dXU�cUS_^T�\Y^U�TYc`\Qic�dXU�TQdU�_V�`b_SUccY^W�Q^T�Q�IUc�>_
V\QW�V_b�TYVVUbU^dYQ\�S_bbUSdY_^��I*�`b_SUccUT��>*�e^`b_SUccUT��

   Ashtech, Inc. GPPS-2          Program:   GeoGenius       Version: 1.500
                 Wed Jan 210 9:54:26 1998   Differentially Corrected: Y

DXU�XUQTUb�Yc�V_\\_gUT�Ri�Q�cUbYUc�_V�\Y^Uc�V_b�UQSX�U`_SX��5QSX�TU�
cSbY`d_b�cdQbdc�gYdX�Q�`_cYdY_^�YTU^dYVYSQdY_^�cdbY^W��////���dXU�TQdU�Q^T
dY]U��dXU�^e]RUb�_V�fYcYR\U�cQdU\\YdUc�Q^T�dXU�@4?@�fQ\eU��DXU�`_cY�
dY_^�VYU\Tc�QbU�\QdYdeTU��\_^WYdeTU�Q^T�XUYWXd��gXUbU�dXU�X_bYj_^dQ\�`_�
cYdY_^c�QbU�`bUSUTUT�Ri�Q�TYbUSdY_^�YTU^dYVYUb��>�C+�5�G���DXU�B=C
fQ\eU�Q^T�Q� �!�V\QW�V_\\_g��DXU�cdQ^TQbT�TUfYQdY_^c�Y^�UQcd��^_bdX�Q^T
XUYWXd�S\_cU�dXU�\Y^U�

  SITE MM/DD/YY HH:MM:SS         SVs PDOP  LATITUDE       LONGITUDE        HI
  RMS   FLAG    V_EAST  V_NORTH     V_UP

  ???? 03/05/94 23:00:26.499508   4   2.9  N 40.03798644 W 105.23084147   1626.0697
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:26.999508   4   2.9  N 40.03798646 W 105.23084136   1626.0691
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:27.499507   4   2.9  N 40.03798648 W 105.23084138   1626.0692
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:27.999507   4   2.9  N 40.03798646 W 105.23084142   1626.0712
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:28.499507   4   2.9  N 40.03798645 W 105.23084141   1626.0709
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:28.999507   4   2.9  N 40.03798650 W 105.23084133   1626.0698
  0.005   0     0.014    0.019    0.041
  ???? 03/05/94 23:00:29.499506   4   2.9  N 40.03798650 W 105.23084140   1626.0701
  0.005   0     0.014    0.019    0.041
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B9>5H�XQc�RUU^�TUfU\_`UT�Ri�dXU�1cdb_^_]YSQ\�9^cdYdedU�_V�dXU�E^Y�
fUbcYdi�_V�2Ub^�V_b�dXU�UQci�UhSXQ^WU�_V�dXU�7@C�TQdQ�d_�RU�S_\\USdUT
TebY^W�dXU�\QbWU�5eb_`UQ^�7@C�SQ]`QYW^�5EB56�()��gXYSX�Y^f_\fUT
]_bU�dXQ^�& �7@C�bUSUYfUbc�_V�$�TYVVUbU^d�]Q^eVQSdebUbc�

=_cd�WU_TUdYS�`b_SUccY^W�c_VdgQbU�V_b�7@C�TQdQ�ecU�Q�gU\\�TUVY^UT�cUd
_V�_RcUbfQR\Uc*

• dXU�SQbbYUb�`XQcU�]UQcebU]U^d�Qd�_^U�_b�R_dX�SQbbYUbc��QSdeQ\\i�RU�
Y^W�Q�]UQcebU]U^d�_^�dXU�RUQd�VbUaeU^Si�RUdgUU^�dXU�bUSUYfUT
SQbbYUb�_V�dXU�cQdU\\YdU�cYW^Q\�Q^T�Q�bUSUYfUb�WU^UbQdUT�bUVUbU^SU
VbUaeU^Si��

 
• dXU�`cUeT_bQ^WU��S_TU��]UQcebU]U^d��UaeYfQ\U^d�d_�dXU�TYVVUbU^SU

_V�dXU�dY]U�_V�bUSU`dY_^��Uh`bUccUT�Y^�dXU�dY]U�VbQ]U�_V�dXU�bU�
SUYfUb��Q^T�dXU�dY]U�_V�dbQ^c]YccY_^��Uh`bUccUT�Y^�dXU�dY]U�VbQ]U
_V�dXU�cQdU\\YdU��_V�Q�TYcdY^Sd�cQdU\\YdU�cYW^Q\�

 
• dXU�_RcUbfQdY_^�dY]U�RUY^W�dXU�bUQTY^W�_V�dXU�bUSUYfUb�S\_S[�Qd�dXU

Y^cdQ^d�_V�fQ\YTYdi�_V�dXU�SQbbYUb�`XQcU�Q^T�_b�dXU�S_TU�]UQcebU�
]U^dc�
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dY_^�\Y[U�cdQdY_^�^Q]U��Q^dU^^Q�XUYWXd��UdS�
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XUQTUb�\QRU\c�Y^�S_\e]^c�&!�( �V_b�UQSX�\Y^U�S_^dQY^UT�Y^�dXU�XUQTUb
cUSdY_^��DXUcU�\QRU\c�QbU�]Q^TQd_bi�Q^T�]ecd�Q``UQb�UhQSd\i�Qc�WYfU^
Y^�dXUcU�TUcSbY`dY_^c�Q^T�UhQ]`\Uc�

DXU�V_b]Qd�XQc�RUU^�_`dY]YjUT�V_b�]Y^Y]e]�c`QSU�bUaeYbU]U^dc�
DXU�di`Uc�_V�_RcUbfQdY_^�cd_bUT�QbU�Y^TYSQdUT�Y^�dXU�XUQTUb��9^�S_]�
`edUb�cicdU]c�Q\\_gY^W�fQbYQR\U�bUS_bT�\U^WdXc�dXU�_RcUbfQdY_^�bUS_bTc
SQ^�dXU^�RU�[U`d�Qc�cX_bd�Qc�`_ccYR\U��DXU�]QhY]e]�bUS_bT�\U^WdX�Yc
( �RidUc�`Ub�bUS_bT�

5QSX�?RcUbfQdY_^�6Y\U�Q^T�UQSX�=UdU_b_\_WYSQ\�4QdQ�6Y\U�RQcYSQ\\i
S_^dQY^�dXU�TQdQ�Vb_]�_^U�cYdU�Q^T�_^U�cUccY_^��B9>5H�FUbcY_^�"�Q\c_



7U_7U^Yec� !&��4QdQ�6_b]Qdc
EcUbµc�=Q^eQ\

!&�(!'

Q\\_gc�i_e�d_�Y^S\eTU�_RcUbfQdY_^�TQdQ�Vb_]�]_bU�dXQ^�_^U�cYdU�ceRcU�
aeU^d\i�_SSe`YUT�Ri�Q�b_fY^W�bUSUYfUb�Y^�bQ`YT�cdQdYS�_b�[Y^U]QdYS�Q`�
`\YSQdY_^c�
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]_cd�S_]`\UdU�VY\U�
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^Q\c��9d�Yc�YTU^dYSQ\�V_b�dXU�`XQcU�Q^T�bQ^WU�]UQcebU]U^dc�Q^T�Yc�Q\c_
YTU^dYSQ\�V_b�Q\\�cQdU\\YdUc�_RcUbfUT�Qd�dXQd�U`_SX��DXYc�Yc�Uh`bUccUT�Y^
7@C�dY]U��^_d�E^YfUbcQ\�DY]U��

!&�%�#�" @cUeT_�BQ^WU
DXU�`cUeT_�bQ^WU��@B��Yc�dXU�TYcdQ^SU�Vb_]�dXU�bUSUYfUb�Q^dU^^Q�d_
dXU�cQdU\\YdU�Q^dU^^Q�Y^S\eTY^W�bUSUYfUb�Q^T�cQdU\\YdU�S\_S[�_VVcUdc��@B�-
TYcdQ^SU����bUSUYfUb�S\_S[�_VVcUd���cQdU\\YdU�S\_S[�_VVcUd����S��c_�dXQd�dXU
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`cUeT_�bQ^WU�bUV\USdc�dXU�QSdeQ\�RUXQfY_b�_V�dXU�bUSUYfUb�Q^T�cQdU\\YdU
S\_S[c��DXU�`cUeT_�bQ^WU�Yc�cd_bUT�Y^�e^Ydc�_V�]UdUbc�

!&�%�#�# @XQcU
DXU�`XQcU�Yc�dXU�SQbbYUb�`XQcU�]UQcebUT�Y^�gX_\U�SiS\Uc�Qd�R_dX�<!
Q^T�<"��DXU�XQ\V�SiS\Uc�]UQcebUT�Ri�caeQbY^W�di`U�bUSUYfUbc�]ecd�RU
S_^fUbdUT�d_�gX_\U�SiS\Uc�Q^T�V\QWWUT�Ri�dXU�gQfU\U^WdX�VQSd_b�Y^�dXU
XUQTUb�cUSdY_^�

DXU�`XQcU�SXQ^WUc�Y^�dXU�cQ]U�cU^cU�Qc�dXU�bQ^WU��^UWQdYfU�T_``\Ub��
DXU�`XQcU�_RcUbfQdY_^c�RUdgUU^�U`_SXc�]ecd�RU�S_^^USdUT�Ri�Y^S\eT�
Y^W�dXU�Y^dUWUb�^e]RUb�_V�SiS\Uc��DXU�`XQcU�_RcUbfQdY_^c�gY\\�^_d�S_^�
dQY^�Q^i�cicdU]QdYS�TbYVdc�Vb_]�Y^dU^dY_^Q\�_VVcUdc�_V�dXU�bUVUbU^SU�_c�
SY\\Qd_bc�

DXU�_RcUbfQR\Uc�QbU�^_d�S_bbUSdUT�V_b�UhdUb^Q\�UVVUSdc�\Y[U�Qd]_c`XUbYS
bUVbQSdY_^��cQdU\\YdU�S\_S[�_VVcUdc��UdS�

9V�dXU�bUSUYfUb�_b�dXU�S_^fUbdUb�c_VdgQbU�QTZecdc�dXU�]UQcebU]U^dc�ec�
Y^W�dXU�bUQ\�dY]U�TUbYfUT�bUSUYfUb�S\_S[�_VVcUdc�TD�b���dXU�S_^cYcdU^Si
_V�dXU�#�aeQ^dYdYUc�`XQcU���`cUeT_�bQ^WU���U`_SX�]ecd�RU�]QY^dQY^UT�
Y�U��dXU�bUSUYfUb�S\_S[�S_bbUSdY_^�cX_e\T�RU�Q``\YUT�d_�Q\\�#�_RcUbf�
QR\Uc*

DY]U�S_bb���-�DY]U�b������TD�b�
@B�S_bb�����-��@B�b�������TD�b��S
`XQcU�S_bb��-�`XQcU�b�����TD�b��VbUa

!&�%�#�$ 4_``\Ub
DXU�cYW^�_V�dXU�T_``\Ub�cXYVd�Qc�QTTYdY_^Q\�_RcUbfQR\U�Yc�TUVY^UT�Qc
eceQ\*�@_cYdYfU�V_b�Q``b_QSXY^W�cQdU\\YdUc�
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!&�%�$ DXU�5hSXQ^WU�?V�BY^Uh�6Y\Uc

GU�bUS_]]U^T�ecY^W�dXU�V_\\_gY^W�^Q]Y^W�S_^fU^dY_^�V_b�B9>5H
VY\Uc*

        ssssdddf.yyt      ssss:    4-character station name designator
                           ddd:    day of the year of first record
                             f:    file sequence number within day (also
                                   known as session ID)
                                   0: file contains all the existing
                                      data of the current day
                            yy:    year
                             t:    file type:
                                   O: Observation File
                                   N: Navigation file
                                   M: Meteorological data file

!&�%�% BY^Uh�FUbcY_^�"�6UQde bUc

DXU�V_\\_gY^W�cUSdY_^�S_^dQY^c�VUQdebUc�dXQd�XQfU�RUU^�Y^db_TeSUT�V_b
B9>5H�FUbcY_^�"�

!&�%�%�! CQdU\\YdU�>e]RUbc
FUbcY_^�"�XQc�RUU^�`bU`QbUT�d_�S_^dQY^�7<?>1CC�_b�_dXUb�cQdU\\YdU
cicdU]c��_RcUbfQdY_^c��DXUbUV_bU�gU�XQfU�d_�RU�QR\U�d_�TYcdY^WeYcX�dXU
cQdU\\YdUc�_V�dXU�TYVVUbU^d�cicdU]c*��GU�`bUSUTU�dXU�"�TYWYd�cQdU\\YdU
^e]RUb�gYdX�Q�cicdU]�TU^_]Y^Qd_b�

        snn                  s:    satellite system
                                   blank: system as defined in header record
                                   G    : GPS
                                   R    : GLONASS
                                   T    : Transit
                            nn:    PRN (GPS), channel number (GLONASS)
                                   or two-digit satellite number

        Note: G, R, and T are mandatory in mixed files
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!&�%�%�" ?bTUb�?V�DXU�8UQTUb�BUS_bTc
2USQecU�dXU�bUS_bT�TUcSbY`d_bc�Y^�S_\e]^c�&!�( �QbU�]Q^TQd_bi��dXU
`b_WbQ]c�bUQTY^W�Q�B9>5H�FUbcY_^�"�XUQTUb�QbU�QR\U�d_�TUS_TU�dXU
XUQTUb�bUS_bTc�gYdX�V_b]Qdc�QSS_bTY^W�d_�dXU�bUS_bT�TUcSbY`d_b��`b_�
fYTUT�dXU�bUS_bTc�XQfU�RUU^�VYbcd�bUQT�Y^d_�Q^�Y^dUb^Q\�ReVVUb�

DXU�XUQTUb�bUS_bTc�SQ^�RU�VbUU\i�_bTUbUT��gYdX�dXU�V_\\_gY^W�UhSU`�
dY_^c*

• DXU��B9>5H�F5BC9?>���DI@5��bUS_bT�]ecd�RU�dXU�VYbcd�bUS_bT�Y^
Q�VY\U

 
• DXU�TUVQe\d��G1F5<5>7D8�613D�<!�"��bUS_bT��YV�`bUcU^d�

cX_e\T�`bUSUTU�Q\\�bUS_bTc�TUVY^Y^W�gQfU\U^WdX�VQSd_bc�V_b�Y^TYfYT�
eQ\�cQdU\\YdUc

 
• DXU����?6�C1D5<<9D5C��bUS_bT��YV�`bUcU^d��cX_e\T�RU�Y]]UTY�

QdU\i�V_\\_gUT�Ri�dXU�S_bbUc`_^TY^W�^e]RUb�_V��@B>�����?6�?2C�
bUS_bTc���DXUcU�bUS_bTc�]Qi�RU�XQ^Ti�V_b�T_Se]U^dQbi�`eb`_cUc�
8_gUfUb��cY^SU�dXUi�]Qi�_^\i�RU�SbUQdUT�QVdUb�XQfY^W�bUQT�dXU
gX_\U�bQg�TQdQ�VY\U�gU�TUVY^U�dXU]�d_�RU�_`dY_^Q\��

 
!&�%�%�# =YccY^W�9dU]c��4ebQdY_^�?V�DXU�FQ\YTYdi�?V�FQ\eUc

9dU]c�dXQd�QbU�^_d�[^_g^�Qd�dXU�dY]U�_V�VY\U�SbUQdY_^�SQ^�RU�cUd�d_�jUb_�
R\Q^[�_b�S_]`\UdU\i�_]YddUT��3_^cUaeU^d\i�YdU]c�_V�]YccY^W�XUQTUb
bUS_bTc�gY\\�RU�cUd�d_�jUb_�_b�R\Q^[�Ri�dXU�`b_WbQ]�bUQTY^W�B9>5H
VY\Uc��5QSX�fQ\eU�bU]QY^c�fQ\YT�e^dY\�SXQ^WUT�Ri�Q^�QTTYdY_^Q\�XUQTUb
bUS_bT�

!&�%�%�$ 5fU^d�6\QW�BUS_bTc
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DXU��^e]RUb�_V�cQdU\\YdUc��Q\c_�S_bbUc`_^Tc�d_�dXU�^e]RUb�_V�bUS_bTc
_V�dXU�cQ]U�U`_SX��DXU�UfU^d�V\QW�bUS_bT�]Qi�RU�ecUT�d_�c[Y`�dXU�Q`�
`b_`bYQdU�^e]RUb�_V�bUS_bTc�YV�SUbdQY^�UfU^d�V\QWc�QbU�^_d�d_�RU�UfQ\e�
QdUT�Y^�TUdQY\�

!&�%�%�% BUSUYfUb�3\_S[�?VVcUd
DXU�bUSUYfUb�S\_S[�_VVcUd��YV�`bUcU^d��bU`_bdc�dXU�fQ\eU�dXQd�XQc�RUU^
ecUT�d_�S_bbUSd�dXU�_RcUbfQR\Uc�QSS_bTY^W�d_�dXU�V_b]e\QU�e^TUb�YdU]
!��9d�Yc�dXU^�`_ccYR\U�d_�bUS_^cdbeSd�dXU�_bYWY^Q\�_RcUbfQdY_^c�YV�^USUc�
cQbi��1c�dXU�_ed`ed�V_b]Qd�V_b�dXU�bUSUYfUb�TUbYfUT�S\_S[�_VVcUd�Yc�\Y]�
YdUT�d_�^Q^_cUS_^Tc��DXU�_VVcUd�cX_e\T�RU�b_e^TUT�d_�dXU�^UQbUcd
^Q^_cUS_^T�RUV_bU�Yd�Yc�ecUT�d_�S_bbUSd�dXU�_RcUbfQR\Uc�Y^�_bTUb�d_
WeQbQ^dUU�S_bbUSd�bUS_^cdbeSdY_^�

!&�%�& 1TTYdY_^Q\�8Y^dc�1^T�D Y`c

@b_WbQ]c�TUfU\_`UT�d_�bUQT�B9>5H�FUbcY_^�!�VY\Uc�XQfU�d_�fUbYVi�dXU
fUbcY_^�^e]RUb��FUbcY_^�"�VY\Uc�]Qi�\__[�TYVVUbU^d��fUbcY_^�^e]RUb�
5>4�?6�85145B�bUS_bT��bUSUYfUb�Q^T�Q^dU^^Q�cUbYQ\�^e]RUb�Q\`XQ�
^e]UbYS��UfU^�YV�dXUi�T_�^_d�ecU�Q^i�_V�dXU�^Ug�VUQdebUc�

B_edY^Uc�d_�bUQT�B9>5H�FUbcY_^�"�VY\Uc�Qed_]QdYSQ\\i�TU\UdU�\UQTY^W
R\Q^[c�Y^�Q^i�381B13D5B�Y^`ed�VYU\T��B_edY^Uc�SbUQdY^W�B9>5H�FUb�
cY_^�"�VY\Uc�cX_e\T�Q\c_�\UVd�ZecdYVi�Q\\�fQbYQR\Uc�Y^�dXU�381B13D5B
VYU\Tc�

4?C��Q^T�_dXUb�VY\Uc�]Qi�XQfU�fQbYQR\U�bUS_bT�\U^WdXc��c_�gU�bUS_]�
]U^T�bUQTY^W�UQSX�_RcUbfQdY_^�bUS_bT�Y^d_�Q�( �SXQbQSdUb�R\Q^[�cdbY^W
Q^T�dXU^�TUS_TY^W�dXU�TQdQ��9^�fQbYQR\U�\U^WdX�bUS_bTc��U]`di�TQdQ
VYU\Tc�Qd�dXU�U^T�_V�Q�bUS_bT�]Qi�RU�]YccY^W��Uc`USYQ\\i�Y^�dXU�SQcU�_V
dXU�_`dY_^Q\�bUSUYfUb�S\_S[�_VVcUd�
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!&�%�' BY^Uh�E^TUb�1^dYc`__ VY^W��1C�

GXU^�1C�Yc�_^�c_]U�bUSUYfUbc�WU^UbQdU�S_TU�TU\Qi�TYVVUbU^SUc�RU�
dgUU^�dXU�VYbcd�Q^T�cUS_^T�VbUaeU^Si�ecY^W�Sb_cc�S_bbU\QdY_^�dUSX�
^YaeUc��DXUcU�bUSUYfUbc�bUS_fUb�dXU�`XQcU�_RcUbfQdY_^c�_^�<"�Y^�Ve\\
SiS\Uc��EcY^W�dXU�3�1�S_TU�TU\Qi�_^�<!�Q^T�dXU�_RcUbfUT�TYVVUbU^SU�Yd
Yc�`_ccYR\U�d_�WU^UbQdU�Q�S_TU�TU\Qi�_RcUbfQdY_^�V_b�dXU�cUS_^T�VbU�
aeU^Si�

?dXUb�bUSUYfUbc�bUS_fUb�@�S_TU�_RcUbfQdY_^c�Ri�RbUQ[Y^W�T_g^�dXU�I
S_TU�Y^d_�@�Q^T�G�S_TU�

=_cd�_V�dXUcU�_RcUbfQdY_^c�]Qi�ceVVUb�Vb_]�Q^�Y^SbUQcUT�^_YcU�\UfU\��9^
_bTUb�d_�U^QR\U�dXU�`_cd`b_SUccY^W�`b_WbQ]c�d_�QSS_e^d�V_b�dXYc�
dXUcU�_RcUbfQdY_^c�QbU�V\QWWUT�ecY^W�RYd�^e]RUb�"�_V�dXU�<_cc�_V�<_S[
9^TYSQd_bc��Y�U���dXUYb�SebbU^d�fQ\eUc�QbU�Y^SbUQcUT�Ri�$��
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!&�%�( BY^Uh�FUbcY_^�"�6_b]Qd�4UVY^YdY_^c�1^T�5hQ]`\Uc

 +----------------------------------------------------------------------------+
 |                                   TABLE A1                                 |
 |             OBSERVATION DATA FILE - HEADER SECTION DESCRIPTION             |
 +--------------------+------------------------------------------+------------+
 |    HEADER LABEL    |               DESCRIPTION                |   FORMAT   |
 |  (Columns 61-80)   |                                          |            |
 +--------------------+------------------------------------------+------------+
 |RINEX VERSION / TYPE| - Format version (2)                     |   I6,14X,  |
 |                    | - File type (’O’ for Observation Data)   |   A1,19X,  |
 |                    | - Satellite System: blank or ’G’: GPS    |   A1,19X   |
 |                    |                     ’R’: GLONASS         |            |
 |                    |                     ’T’: NNSS Transit    |            |
 |                    |                     ’M’: Mixed           |            |
 +--------------------+------------------------------------------+------------+
 |PGM / RUN BY / DATE | - Name of program creating current file  |     A20,   |
 |                    | - Name of agency  creating current file  |     A20,   |
 |                    | - Date of file creation                  |     A20    |
 +--------------------+------------------------------------------+------------+
*|COMMENT             | Comment line(s)                          |     A60    |*
 +--------------------+------------------------------------------+------------+
 |MARKER NAME         | Name of antenna marker                   |     A60    |
 +--------------------+------------------------------------------+------------+
*|MARKER NUMBER       | Number of antenna marker                 |     A20    |*
 +--------------------+------------------------------------------+------------+
 |OBSERVER / AGENCY   | Name of observer / agency                |   A20,A40  |
 +--------------------+------------------------------------------+------------+
 |REC # / TYPE / VERS | Receiver number, type, and version       |    3A20    |
 |                    | (Version: e.g. Internal Software Version)|            |
 +--------------------+------------------------------------------+------------+
 |ANT # / TYPE        | Antenna number and type                  |    2A20    |
 +--------------------+------------------------------------------+------------+
 |APPROX POSITION XYZ | Approximate marker position (WGS84)      |   3F14.4   |
 +--------------------+------------------------------------------+------------+
 |ANTENNA: DELTA H/E/N| - Antenna height: Height of bottom       |   3F14.4   |
 |                    |   surface of antenna above marker        |            |
 |                    | - Eccentricities of antenna center       |            |
 |                    |   relative to marker to the east         |            |
 |                    |   and north (all units in meters)        |            |
 +--------------------+------------------------------------------+------------+
 |WAVELENGTH FACT L1/2| - Wavelength factors for L1 and L2       |    2I6,    |
 |                    |   1:  Full cycle ambiguities             |            |
 |                    |   2:  Half cycle ambiguities (squaring)  |            |
 |                    |   0 (in L2): Single frequency instrument |            |
 |                    | - Number of satellites to follow in list |     I6,    |
 |                    |   0: Default wavelength factors.         |            |
 |                    |      Max 7. If more than 7 satellites:   |            |
 |                    |             Repeat record.               |            |
 |                    | - List of PRNs (satellite numbers)       | 7(3X,A1,I2)|
 +--------------------+------------------------------------------+------------+
 |# / TYPES OF OBSERV | - Number of different observation types  |     I6,    |
 |                    |   stored in the file                     |            |
 |                    | - Observation types                      |  9(4X,A2)  |
 |                    |                                          |            |
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 |                    | The following observation types are      |            |
 |                    | defined in RINEX Version 2:              |            |
 |                    |                                          |            |
 |                    | L1, L2: Phase measurements on L1 and L2  |            |
 |                    | C1    : Pseudorange using C/A-Code on L1 |            |
 |                    | P1, P2: Pseudorange using P-Code on L1,L2|            |
 |                    | D1, D2: Doppler frequency on L1 and L2   |            |
 |                    | T1, T2: Transit Integrated Doppler on    |            |
 |                    |         150 (T1) and 400 MHz (T2)        |            |
 |                    |                                          |            |
 |                    | Observations collected under Antispoofing|            |
 |                    | are converted to "L2" or "P2" and flagged|            |
 |                    | with bit 2 of loss of lock indicator     |            |
 |                    | (see Table A2).                          |            |
 |                    |                                          |            |
 |                    | Units : Phase       : full cycles        |            |
 |                    |         Pseudorange : meters             |            |
 |                    |         Doppler     : Hz                 |            |
 |                    |         Transit     : cycles             |            |
 |                    |                                          |            |
 |                    | The sequence of the types in this record |            |
 |                    | has to correspond to the sequence of the |            |
 |                    | observations in the observation records  |            |
 +--------------------+------------------------------------------+------------+
*|INTERVAL            | Observation interval in seconds          |     I6     |*
 +--------------------+------------------------------------------+------------+
 |TIME OF FIRST OBS   | Time of first observation record         |  5I6,F12.6 |
 |                    |   year (4 digits), month,day,hour,min,sec|            |
 +--------------------+------------------------------------------+------------+
*|TIME OF LAST OBS    | Time of last  observation record         |  5I6,F12.6 |*
 |                    |   year (4 digits), month,day,hour,min,sec|            |
 +--------------------+------------------------------------------+------------+
*|# OF SATELLITES     | Number of satellites, for which          |     I6     |*
 |                    | observations are stored in the file      |            |
 +--------------------+------------------------------------------+------------+
*|PRN / # OF OBS      | PRN (sat.number), number of observations |3X,A1,I2,9I6|*
 |                    | for each observation type indicated      |            |
 |                    | in the "# / TYPES OF OBSERV" - record.   |            |
 |                    | This record is repeated for each         |            |
 |                    | satellite present in the data file       |            |
 +--------------------+------------------------------------------+------------+
 |END OF HEADER       | Last record in the header section.       |    60X     |
 +--------------------+------------------------------------------+------------+

                        Records marked with * are optional
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 +----------------------------------------------------------------------------+
 |                                   TABLE A2                                 |
 |               OBSERVATION DATA FILE - DATA RECORD DESCRIPTION              |
 +-------------+-------------------------------------------------+------------+
 | OBS. RECORD | DESCRIPTION                                     |   FORMAT   |
 +-------------+-------------------------------------------------+------------+
 | EPOCH/SAT   | - Epoch :                                       | 5I3,F11.7, |
 |     or      |     year (2 digits), month,day,hour,min,sec     |            |
 | EVENT FLAG  | - Epoch flag 0: OK                              |     I3,    |
 |             |              1: power failure between           |            |
 |             |                 previous and current epoch      |            |
 |             |             >1: Event flag                      |            |
 |             | - Number of satellites in current epoch         |     I3,    |
 |             | - List of PRNs (sat.numbers) in current epoch   | 12(A1,I2), |
 |             |   If more than 12 satellites: Continued in      |            |
 |             |   next line with n(A1,I2)                       |            |
 |             | - receiver clock offset (seconds, optional)     |    F12.9   |
 |             |                                                 |            |
 |             | If EVENT FLAG record (epoch flag > 1):          |            |
 |             |   - Event flag:                                 |            |
 |             |     2: start moving antenna                     |            |
 |             |     3: new site occupation (end of kinem. data) |            |
 |             |        (at least MARKER NAME record follows)    |            |
 |             |     4: header information follows               |            |
 |             |     5: external event (epoch is significant)    |            |
 |             |     6: cycle slip records follow to optionally  |            |
 |             |        report detected and repaired cycle slips |            |
 |             |        (same format as OBSERVATIONS records;    |            |
 |             |         slip instead of observation; LLI and    |            |
 |             |         signal strength blank)                  |            |
 |             |   - "Number of satellites" contains number of   |            |
 |             |     records to follow (0 for event flags 2,5)   |            |
 +-------------+-------------------------------------------------+------------+
 |OBSERVATIONS | - Observation      | rep. within record for     |  m(F14.3,  |
 |             | - LLI              | each obs.type (same seq    |     I1,    |
 |             | - Signal strength  | as given in header)        |     I1)    |
 |             | This record is repeated for each satellite      |            |
 |             | given in EPOCH/SAT - record.                    |            |
 |             | If more than 5 observation types (=80 char):    |            |
 |             | Continue observations in next record.           |            |
 |             |                                                 |            |
 |             | Observations:                                   |            |
 |             |   Phase  : Units in whole cycles of carrier     |            |
 |             |   Code   : Units in meters                      |            |
 |             | Missing observations are written as 0.0         |            |
 |             | or blanks.                                      |            |
 |             |                                                 |            |
 |             | Loss of lock indicator (LLI). Range: 0-7        |            |
 |             |  0 or blank: OK or not known                    |            |
 |             |  Bit 0 set : lost lock between previous and     |            |
 |             |     current observation: cycle slip possible    |            |
 |             |  Bit 1 set : Inverse wavelength factor to       |            |
 |             |     default (does NOT change default)           |            |
 |             |  Bit 2 set : observation under Antispoofing     |            |
 |             |              (may suffer from increased noise)  |            |
 |             |                                                 |            |
 |             |  Bits 0 and 1 for phase only.                   |            |
 |             |                                                 |            |
 |             | Signal strength projected into interval 1-9:    |            |
 |             |  1: minimum possible signal strength            |            |
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 |             |  5: threshold for good S/N ratio                |            |
 |             |  9: maximum possible signal strength            |            |
 |             |  0 or blank: not known, don’t care              |            |
 +-------------+-------------------------------------------------+------------+

 +----------------------------------------------------------------------------+
 |                                   TABLE A3                                 |
 |             NAVIGATION MESSAGE FILE - HEADER SECTION DESCRIPTION           |
 +--------------------+------------------------------------------+------------+
 |    HEADER LABEL    |               DESCRIPTION                |   FORMAT   |
 |  (Columns 61-80)   |                                          |            |
 +--------------------+------------------------------------------+------------+
 |RINEX VERSION / TYPE| - Format version (2)                     |   I6,14X,  |
 |                    | - File type (’N’ for Navigation data)    |   A1,19X   |
 +--------------------+------------------------------------------+------------+
 |PGM / RUN BY / DATE | - Name of program creating current file  |     A20,   |
 |                    | - Name of agency  creating current file  |     A20,   |
 |                    | - Date of file creation                  |     A20    |
 +--------------------+------------------------------------------+------------+
*|COMMENT             | Comment line(s)                          |     A60    |*
 +--------------------+------------------------------------------+------------+
*|ION ALPHA           | Ionosphere parameters A0-A3 of almanac   |  2X,4D12.4 |*
 |                    | (page 18 of subframe 4)                  |            |
 +--------------------+------------------------------------------+------------+
*|ION BETA            | Ionosphere parameters B0-B3 of almanac   |  2X,4D12.4 |*
 +--------------------+------------------------------------------+------------+
*|DELTA-UTC: A0,A1,T,W| Almanac parameters to compute time in UTC| 3X,2D19.12,|*
 |                    | (page 18 of subframe 4)                  |     2I9    |
 |                    | A0,A1: terms of polynomial               |            |
 |                    | T    : reference time for UTC data       |            |
 |                    | W    : UTC reference week number         |            |
 +--------------------+------------------------------------------+------------+
*|LEAP SECONDS        | Delta time due to leap seconds           |     I6     |*
 +--------------------+------------------------------------------+------------+
 |END OF HEADER       | Last record in the header section.       |    60X     |
 +--------------------+------------------------------------------+------------+

                        Records marked with * are optional
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 +----------------------------------------------------------------------------+
 |                                  TABLE A4                                  |
 |             NAVIGATION MESSAGE FILE - DATA RECORD DESCRIPTION              |
 +--------------------+------------------------------------------+------------+
 |    OBS. RECORD     | DESCRIPTION                              |   FORMAT   |
 +--------------------+------------------------------------------+------------+
 |PRN / EPOCH / SV CLK| - Satellite PRN number                   |     I2,    |
 |                    | - Epoch: Toc - Time of Clock             |            |
 |                    |          year         (2 digits)         |    5I3,    |
 |                    |          month                           |            |
 |                    |          day                             |            |
 |                    |          hour                            |            |
 |                    |          minute                          |            |
 |                    |          second                          |    F5.1,   |
 |                    | - SV clock bias       (seconds)          |  3D19.12   |
 |                    | - SV clock drift      (sec/sec)          |            |
 |                    | - SV clock drift rate (sec/sec2)         |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 1| - IODE Issue of Data, Ephemeris          | 3X,4D19.12 |
 |                    | - Crs                 (meters)           |            |
 |                    | - Delta n             (radians/sec)      |            |
 |                    | - M0                  (radians)          |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 2| - Cuc                 (radians)          | 3X,4D19.12 |
 |                    | - e Eccentricity                         |            |
 |                    | - Cus                 (radians)          |            |
 |                    | - sqrt(A)             (sqrt(m))          |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 3| - Toe Time of Ephemeris                  | 3X,4D19.12 |
 |                    |                       (sec of GPS week)  |            |
 |                    | - Cic                 (radians)          |            |
 |                    | - OMEGA               (radians)          |            |
 |                    | - CIS                 (radians)          |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 4| - i0                  (radians)          | 3X,4D19.12 |
 |                    | - Crc                 (meters)           |            |
 |                    | - omega               (radians)          |            |
 |                    | - OMEGA DOT           (radians/sec)      |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 5| - IDOT                (radians/sec)      | 3X,4D19.12 |
 |                    | - Codes on L2 channel                    |            |
 |                    | - GPS Week # (to go with TOE)            |            |
 |                    | - L2 P data flag                         |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 6| - SV accuracy         (meters)           | 3X,4D19.12 |
 |                    | - SV health           (MSB only)         |            |
 |                    | - TGD                 (seconds)          |            |
 |                    | - IODC Issue of Data, Clock              |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 7| - Transmission time of message           | 3X,4D19.12 |
 |                    |         (sec of GPS week, derived e.g.   |            |
 |                    |    from Z-count in Hand Over Word (HOW)  |            |
 |                    | - spare                                  |            |
 |                    | - spare                                  |            |
 |                    | - spare                                  |            |
 +--------------------+------------------------------------------+------------+



!&��4QdQ�6_b]Qdc� 7U_7U^Yec
EcUbµc�=Q^eQ\

!&�("(

 +----------------------------------------------------------------------------+
 |                                   TABLE A5                                 |
 |           METEOROLOCICAL DATA FILE - HEADER SECTION DESCRIPTION            |
 +--------------------+------------------------------------------+------------+
 |    HEADER LABEL    |               DESCRIPTION                |   FORMAT   |
 |  (Columns 61-80)   |                                          |            |
 +--------------------+------------------------------------------+------------+
 |RINEX VERSION / TYPE| - Format version (2)                     |   I6,14X,  |
 |                    | - File type (’M’ for Meteorological Data)|   A1,39X   |
 +--------------------+------------------------------------------+------------+
 |PGM / RUN BY / DATE | - Name of program creating current file  |     A20,   |
 |                    | - Name of agency  creating current file  |     A20,   |
 |                    | - Date of file creation                  |     A20    |
 +--------------------+------------------------------------------+------------+
*|COMMENT             | Comment line(s)                          |     A60    |*
 +--------------------+------------------------------------------+------------+
 |MARKER NAME         | Station Name                             |     A60    |
 |                    | (preferably identical to MARKER NAME in  |            |
 |                    |  the associated Observation File)        |            |
 +--------------------+------------------------------------------+------------+
*|MARKER NUMBER       | Station Number                           |     A20    |*
 |                    | (preferably identical to MARKER NUMBER in|            |
 |                    |  the associated Observation File)        |            |
 +--------------------+------------------------------------------+------------+
 |# / TYPES OF OBSERV | - Number of different observation types  |     I6,    |
 |                    |   stored in the file                     |            |
 |                    | - Observation types                      |  9(4X,A2)  |
 |                    |                                          |            |
 |                    | The following meteorological observation |            |
 |                    | types are defined in RINEX Version 2:    |            |
 |                    |                                          |            |
 |                    | PR : Pressure (mbar)                     |            |
 |                    | TD : Dry temperature (deg Celsius)       |            |
 |                    | HR : Relative Humidity (percent)         |            |
 |                    | ZW : Wet zenith path delay (millimeters) |            |
 |                    |      (for WVR data)                      |            |
 |                    |                                          |            |
 |                    | The sequence of the types in this record |            |
 |                    | must correspond to the sequence of the   |            |
 |                    | measurements in the data records         |            |
 +--------------------+------------------------------------------+------------+
 |END OF HEADER       | Last record in the header section.       |    60X     |
 +--------------------+------------------------------------------+------------+

 +----------------------------------------------------------------------------+
 |                                   TABLE A6                                 |
 |             METEOROLOGICAL DATA FILE - DATA RECORD DESCRIPTION             |
 +-------------+-------------------------------------------------+------------+
 | OBS. RECORD | DESCRIPTION                                     |   FORMAT   |
 +-------------+-------------------------------------------------+------------+
 | EPOCH / MET | - Epoch in GPS time (not local time!)           |    6I3,    |
 |             |     year (2 digits), month,day,hour,min,sec     |            |
 |             |                                                 |            |
 |             | - Met data in the same sequence as given in the |   mF7.1    |
 |             |   header                                        |            |
 +-------------+-------------------------------------------------+------------+
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+------------------------------------------------------------------------------+
|                                   TABLE A7                                   |
|                        OBSERVATION DATA FILE - EXAMPLE                       |
+------------------------------------------------------------------------------+

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

     2              OBSERVATION DATA    M (MIXED)           RINEX VERSION / TYPE
BLANK OR G = GPS,  R = GLONASS,  T = TRANSIT,  M = MIXED    COMMENT
XXRINEXO V9.9       AIUB                22-APR-93 12:43     PGM / RUN BY / DATE
EXAMPLE OF A MIXED RINEX FILE                               COMMENT
A 9080                                                      MARKER NAME
9080.1.34                                                   MARKER NUMBER
BILL SMITH          ABC INSTITUTE                           OBSERVER / AGENCY
X1234A123           XX                 ZZZ                  REC # / TYPE / VERS
234                 YY                                      ANT # / TYPE
  4375274.       587466.      4589095.                      APPROX POSITION XYZ
         .9030         .0000         .0000                  ANTENNA: DELTA H/E/N
     1     1                                                WAVELENGTH FACT L1/2
     1     2     6   G14   G15   G16   G17   G18   G19      WAVELENGTH FACT L1/2
     4    P1    L1    L2    P2                              # / TYPES OF OBSERV
    18                                                      INTERVAL
  1990     3    24    13    10   36.000000                  TIME OF FIRST OBS
                                                            END OF HEADER
 90  3 24 13 10 36.0000000  0  3G12G 9G 6                            -.123456789
  23629347.915            .300 8         -.353    23629364.158
  20891534.648           -.120 9         -.358    20891541.292
  20607600.189           -.430 9          .394    20607605.848
 90  3 24 13 10 50.0000000  4  3
     1     2     2   G 9   G12                              WAVELENGTH FACT L1/2
  *** WAVELENGTH FACTOR CHANGED FOR 2 SATELLITES ***        COMMENT
                                                            COMMENT
 90  3 24 13 10 54.0000000  0  5G12G 9G 6R21R22                      -.123456789
  23619095.450      -53875.632 8    -41981.375    23619112.008
  20886075.667      -28688.027 9    -22354.535    20886082.101
  20611072.689       18247.789 9     14219.770    20611078.410
  21345678.576       12345.567 5
  22123456.789       23456.789 5
 90  3 24 13 11  0.0000000  2
                            4  1
            *** FROM NOW ON KINEMATIC DATA! ***             COMMENT
 90  3 24 13 11 48.0000000  0  4G16G12G 9G 6                         -.123456789
  21110991.756       16119.980 7     12560.510    21110998.441
  23588424.398     -215050.557 6   -167571.734    23588439.570
  20869878.790     -113803.187 8    -88677.926    20869884.938
  20621643.727       73797.462 7     57505.177    20621649.276
                            3  4
A 9080                                                      MARKER NAME
9080.1.34                                                   MARKER NUMBER
         .9030         .0000         .0000                  ANTENNA: DELTA H/E/N
          --> THIS IS THE START OF A NEW SITE <--           COMMENT
 90  3 24 13 12  6.0000000  0  4G16G12G 6G 9                         -.123456987
  21112589.384       24515.877 6     19102.763 3  21112596.187
  23578228.338     -268624.234 7   -209317.284 4  23578244.398
  20625218.088       92581.207 7     72141.846 4  20625223.795
  20864539.693     -141858.836 8   -110539.435 5  20864545.943
 90  3 24 13 13  1.2345678  5  0
                            4  1
        (AN EVENT FLAG WITH SIGNIFICANT EPOCH)              COMMENT
 90  3 24 13 14 12.0000000  0  4G16G12G 9G 6                         -.123456012
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  21124965.133       89551.30216     69779.62654  21124972.2754
  23507272.372     -212616.150 7   -165674.789 5  23507288.421
  20828010.354     -333820.093 6   -260119.395 5  20828017.129
  20650944.902      227775.130 7    177487.651 4  20650950.363
                            4  2
           *** ANTISPOOFING ON G 16 AND LOST LOCK           COMMENT
 90  3 24 13 14 12.0000000  6  2G16G 9
                 123456789.0      -9876543.5
                         0.0            -0.5
                            4  2
           ---> CYCLE SLIPS THAT HAVE BEEN APPLIED TO       COMMENT
                THE OBSERVATIONS                            COMMENT
 90  3 24 13 14 48.0000000  0  4G16G12G 9G 6                         -.123456234
  21128884.159      110143.144 7     85825.18545  21128890.7764
  23487131.045     -318463.297 7   -248152.728 4  23487146.149
  20817844.743     -387242.571 6   -301747.22925  20817851.322
  20658519.895      267583.67817    208507.26234  20658525.869
                            4  3
            *** SATELLITE G 9 THIS EPOCH ON WLFACT 1 (L2)   COMMENT
            *** G 6 LOST LOCK AND ON WLFACT 2 (L2)          COMMENT
                (INVERSE TO PREVIOUS SETTINGS)              COMMENT

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|
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+------------------------------------------------------------------------------+
|                                   TABLE A8                                   |
|                       NAVIGATION MESSAGE FILE - EXAMPLE                      |
+------------------------------------------------------------------------------+

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

     2              N: GPS NAV DATA                         RINEX VERSION / TYPE
XXRINEXN V2.0       AIUB                12-SEP-90 15:22     PGM / RUN BY / DATE
EXAMPLE OF VERSION 2 FORMAT                                 COMMENT
     .1676D-07   .2235D-07  -.1192D-06  -.1192D-06          ION ALPHA
     .1208D+06   .1310D+06  -.1310D+06  -.1966D+06          ION BETA
     .133179128170D-06  .107469588780D-12   552960       39 DELTA-UTC: A0,A1,T,W
     6                                                      LEAP SECONDS
                                                            END OF HEADER
 6 90  8  2 17 51 44.0 -.839701388031D-03 -.165982783074D-10  .000000000000D+00
     .910000000000D+02  .934062500000D+02  .116040547840D-08  .162092304801D+00
     .484101474285D-05  .626740418375D-02  .652112066746D-05  .515365489006D+04
     .409904000000D+06 -.242143869400D-07  .329237003460D+00 -.596046447754D-07
     .111541663136D+01  .326593750000D+03  .206958726335D+01 -.638312302555D-08
     .307155651409D-09  .000000000000D+00  .551000000000D+03  .000000000000D+00
     .000000000000D+00  .000000000000D+00  .000000000000D+00  .910000000000D+02
     .406800000000D+06
13 90  8  2 18 59 60.0  .490025617182D-03  .204636307899D-11  .000000000000D+00
     .133000000000D+03 -.963125000000D+02  .146970407622D-08  .292961152146D+01
    -.498816370964D-05  .200239347760D-02  .928156077862D-05  .515328476143D+04
     .414000000000D+06 -.279396772385D-07  .243031939942D+01 -.558793544769D-07
     .110192796930D+01  .271187500000D+03 -.232757915425D+01 -.619632953057D-08
    -.785747015231D-11  .000000000000D+00  .551000000000D+03  .000000000000D+00
     .000000000000D+00  .000000000000D+00  .000000000000D+00  .389000000000D+03
     .410400000000D+06

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

+------------------------------------------------------------------------------+
|                                   TABLE A9                                   |
|                      METEOROLOGICAL DATA FILE - EXAMPLE                      |
+------------------------------------------------------------------------------+

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

     2              METEOROLOGICAL DATA                     RINEX VERSION / TYPE
XXRINEXM V9.9       AIUB                22-APR-93 12:43     PGM / RUN BY / DATE
EXAMPLE OF A MET DATA FILE                                  COMMENT
A 9080                                                      MARKER NAME
     3    PR    TD    HR                                    # / TYPES OF OBSERV
                                                            END OF HEADER
 90  3 24 13 10 15  987.1   10.6   89.5
 90  3 24 13 10 30  987.2   10.9   90.0
 90  3 24 13 10 45  987.1   11.6   89.0

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|
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RINEX Observation Files
***********************

   Included modifications:

   Use "GLO" instead of "UTC" to denote the Glonass time frame in observation
   files. Text changed accordingly.                                  (Nov-94)

   Explicitly specify ephemeris epoch to be in Glonass time frame
   (Glonass navigation message file)

   Allow for leap second line in Glonass navigation message file     (Jan 97)

The RINEX Version 2 observation files have been defined in view of a possible
inclusion of Glonass pseudorange and phase observations. Glonass observables
are very similar to the GPS ones: There are also phase observations L1,L2
on the two carriers as well as a C/A code (C1) and two P-code (P1,P2)
pseudoranges.

RINEX Version 2 needs one supplement, the explicit definition of the time
system:

Glonass is basically running on UTC (or, more precisely, Glonass system
time linked to UTC(SU)), i.e. the time tags are given in UTC and
not GPS time. In order to remove possible misunderstandings and ambiguities
the header records "TIME OF FIRST OBS" and (if present) "TIME OF LAST OBS"
in Glonass and GPS observation files CAN, in mixed Glonass/GPS observation
files MUST contain a time system denominator defining the system that all time
tags in the file are referring to (pure GPS files default to GPS and pure
Glonass files default to GLOnass time system):

Example:

  1994     3    24     0     0    0.000000      GPS         TIME OF FIRST OBS
  1994     3    24    23    59   30.000000      GPS         TIME OF LAST  OBS

or

  1994     3    23    23    59   51.000000      GLO         TIME OF FIRST OBS
  1994     3    24    23    59   51.000000      GLO         TIME OF LAST  OBS
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Format:

 +--------------------+------------------------------------------+------------+
 |TIME OF FIRST OBS   | - Time of first observation record       | 5I6,F12.6, |
 |                    |   (4-digit-year, month,day,hour,min,sec) |            |
 |                    | - Time system: GPS or GLO                |   6X,A3    |
 |                    |   compulsory in mixed GPS/Glonass files  |            |
 |                    |   Defaults: GPS for pure GPS files       |            |
 |                    |             GLO for pure Glonass files   |            |
 +--------------------+------------------------------------------+------------+
*|TIME OF LAST OBS    | - Time of last  observation record       | 5I6,F12.6, |*
 |                    |   (4-digit-year, month,day,hour,min,sec) |            |
 |                    | - Time system (GPS or GLO)               |   6X,A3    |
 |                    |   compulsory in mixed GPS/Glonass files  |            |
 |                    |   Defaults: GPS for pure GPS files       |            |
 |                    |             GLO for pure Glonass files   |            |
 +--------------------+------------------------------------------+------------+

              (Modification of Table A1 in the RINEX document)

RINEX navigation files for Glonass
**********************************

As the Glonass navigation message differs in contents from the GPS message
too much, we have to define a special Glonass navigation message file.

The header section and the first data record (epoch, satellite clock
information) is similar to the GPS navigation file. The following records
contain the satellite position, velocity and acceleration as well as
auxiliary information as health, satellite frequency (channel) and the
information if the message has been derived from C/A or P code frames.

We recommend using the following naming convention for the Glonass
navigation message files:

        ssssdddf.yyt      ssss:    4-character station or center name
                                   designator
                           ddd:    day of the year of first record
                             f:    file sequence number within day
                                   0: file contains all the collected
                                      messages of the current day
                            yy:    year
                             t:    file type:
                                   G: Glonass navigation message file

 +----------------------------------------------------------------------------+
 |                                   TABLE A10                                |
 |        GLONASS NAVIGATION MESSAGE FILE - HEADER SECTION DESCRIPTION        |
 +--------------------+------------------------------------------+------------+
 |    HEADER LABEL    |               DESCRIPTION                |   FORMAT   |
 |  (Columns 61-80)   |                                          |            |
 +--------------------+------------------------------------------+------------+
 |RINEX VERSION / TYPE| - Format version (1)                     |   I6,14X,  |
 |                    | - File type (’G’ = Glonass nav mess data)|   A1,39X   |
 +--------------------+------------------------------------------+------------+
 |PGM / RUN BY / DATE | - Name of program creating current file  |     A20,   |
 |                    | - Name of agency  creating current file  |     A20,   |
 |                    | - Date of file creation                  |     A20    |
 +--------------------+------------------------------------------+------------+
*|COMMENT             | Comment line(s)                          |     A60    |*
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 +--------------------+------------------------------------------+------------+
*|CORR TO SYSTEM TIME | Time of reference for system time corr   |            |*
 |                    | (year, month, day)                       |     3I6,   |
 |                    | correction to system time scale (sec)    |  3X,D19.12 |
 +--------------------+------------------------------------------+------------+
*|LEAP SECONDS        | Number of leap seconds since 6-Jan-1980  |     I6     |*
 +--------------------+------------------------------------------+------------+
 |END OF HEADER       | Last record in the header section.       |    60X     |
 +--------------------+------------------------------------------+------------+

                        Records marked with * are optional
 +----------------------------------------------------------------------------+
 |                                  TABLE A11                                 |
 |         GLONASS NAVIGATION MESSAGE FILE - DATA RECORD DESCRIPTION          |
 +--------------------+------------------------------------------+------------+
 |    OBS. RECORD     | DESCRIPTION                              |   FORMAT   |
 +--------------------+------------------------------------------+------------+
 |PRN / EPOCH / SV CLK| - Satellite almanac number               |     I2,    |
 |                    | - Epoch: Toc - Time of Clock (Glonass    |            |
 |                    |          year (2 digits)     System Time)|    5I3,    |
 |                    |          month                           |            |
 |                    |          day                             |            |
 |                    |          hour                            |            |
 |                    |          minute                          |            |
 |                    |          second                          |    F5.1,   |
 |                    | - SV clock bias (sec)               (tau)|   D19.12   |
 |                    | - SV relative frequency bias      (gamma)|   D19.12   |
 |                    | - message frame time (sec of day)    (tk)|   D19.12   |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 1| - Satellite position X      (km)         | 3X,4D19.12 |
 |                    | -           velocity X dot  (km/sec)     |            |
 |                    | -           X acceleration  (km/sec2)    |            |
 |                    | -           health (0=OK)            (Bn)|            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 2| - Satellite position Y      (km)         | 3X,4D19.12 |
 |                    | -           velocity Y dot  (km/sec)     |            |
 |                    | -           Y acceleration  (km/sec2)    |            |
 |                    | -           frequency number (1-24)      |            |
 +--------------------+------------------------------------------+------------+
 | BROADCAST ORBIT - 3| - Satellite position Z      (km)         | 3X,4D19.12 |
 |                    | -           velocity Z dot  (km/sec)     |            |
 |                    | -           Z acceleration  (km/sec2)    |            |
 |                    | - Age of oper. Information  (days)    (E)|            |
 +--------------------+------------------------------------------+------------+
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+------------------------------------------------------------------------------+
|                                   TABLE A12                                  |
|                  GLONASS NAVIGATION MESSAGE FILE - EXAMPLE                   |
+------------------------------------------------------------------------------+

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

     1              GLONASS NAVMESS DATA                    RINEX VERSION / TYPE
3SRINEXN V1.3 VAX   University of Berne 30-AUG-93 17:57     PGM / RUN BY / DATE
Test of 3S Rinex Navigation File Creation                   COMMENT
  1993     8     7    -0.141188502312D-04                   CORR TO SYSTEM TIME
                                                            END OF HEADER
 1 93  8  7 15 15  0.0-0.161942094564D-03 0.181898940355D-11 0.542700000000D+05
    0.129469794922D+05-0.130014419556D+01 0.186264514923D-08 0.000000000000D+00
   -0.380712744141D+04 0.266516971588D+01 0.000000000000D+00 0.170000000000D+02
    0.216525634766D+05 0.124328994751D+01-0.186264514923D-08 0.000000000000D+00
17 93  8  7 15 15  0.0 0.717733055353D-04 0.272848410532D-11 0.542700000000D+05
    0.305286718750D+04 0.311648464203D+01 0.000000000000D+00 0.000000000000D+00
   -0.108431787109D+05-0.317855834961D+00 0.000000000000D+00 0.210000000000D+00
    0.229024404297D+05-0.575817108154D+00-0.186264514923D-08 0.000000000000D+00
 7 93  8  7 15 15  0.0-0.902833417058D-04 0.181898940355D-11 0.542700000000D+05
   -0.548300732422D+04-0.442504882813D+00-0.931322574615D-09 0.000000000000D+00
    0.227251596680D+05 0.131087875366D+01-0.931322574615D-09 0.130000000000D+00
    0.998504833984D+04-0.323978710175D+01-0.931322574615D-09 0.000000000000D+00
 2 93  8  7 15 15  0.0-0.975374132395D-04 0.181898940355D-11 0.542700000000D+05
    0.138356103516D+05-0.716581344604D+00 0.279396772385D-08 0.000000000000D+00
   -0.190140761719D+05 0.116566944122D+01 0.000000000000D+00 0.500000000000D+01
    0.991978125000D+04 0.322995281219D+01 0.000000000000D+00 0.000000000000D+00
 8 93  8  7 15 15  0.0-0.292631797493D-03 0.363797880709D-11 0.542700000000D+05
    0.419437841797D+04-0.111876964569D+01 0.000000000000D+00 0.000000000000D+00
    0.141901040039D+05 0.262095737457D+01-0.931322574615D-09 0.200000000000D+01
    0.207799843750D+05-0.155530166626D+01-0.186264514923D-08 0.000000000000D+00
24 93  8  7 15 15  0.0 0.176711939275D-03 0.109139364213D-10 0.544500000000D+05
    0.204199819336D+05 0.176556110382D+01 0.279396772385D-08 0.000000000000D+00
   -0.796999316406D+04-0.311827659607D+00 0.000000000000D+00 0.100000000000D+01
    0.130460561523D+05-0.295512390137D+01-0.931322574615D-09 0.000000000000D+00

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|
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+------------------------------------------------------------------------------+
|                                   TABLE A13                                  |
|                      GLONASS OBSERVATION FILE - EXAMPLE                      |
+------------------------------------------------------------------------------+

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|

     2              OBSERVATION DATA    R (GLONASS)         RINEX VERSION / TYPE
3SRINEXO V1.1       AIUB                27-AUG-93 07:23     PGM / RUN BY / DATE
3SNAVIGATION GLONASS RECEIVER                               COMMENT
TST1                                                        MARKER NAME
VIEWEG              BRAUNSCHWEIG                            OBSERVER / AGENCY
0                   R-100                                   REC # / TYPE / VERS
0                   R-100                                   ANT # / TYPE
  3844808.114    715426.767   5021804.854                   APPROX POSITION XYZ
         .0000         .0000         .0000                  ANTENNA: DELTA H/E/N
     1     1                                                WAVELENGTH FACT L1/2
     2    C1    L1                                          # / TYPES OF OBSERV
    10                                                      INTERVAL
  1993     8    23    14    24   40.049000      GLO         TIME OF FIRST OBS
                                                            END OF HEADER
 93  8 23 14 24 40.0490000  0  3  2  1 21
  23986839.824       20520.565 5
  23707804.625       19937.231 5
  23834065.096       -9334.581 5
 93  8 23 14 24 50.0490000  0  3  2  1 21
  23992341.033       49856.525 5
  23713141.002       48479.290 5
  23831189.435      -24821.796 5
 93  8 23 14 25   .0490000  0  3  2  1 21
  23997824.854       79217.202 5
  23718494.110       77092.992 5
  23828329.946      -40219.918 5
 93  8 23 14 25 10.0490000  0  5  2  5 17  1 21
  24003328.910      108602.422 5
  24933965.449      -19202.780 5
  22203326.578       -2987.327 5
  23723851.686      105777.849 5
  23825485.526      -55529.205 5
 93  8 23 14 25 20.0490010  0  5  2  5 17  1 21
  24008828.023      138012.178 5
  24927995.616      -51188.500 5
  22202547.907       -7213.298 5
  23729236.758      134533.636 5
  23822662.277      -70749.590 5
 93  8 23 14 25 30.0490000  0  5  2  5 17  1 21
  24014330.779      167446.477 5
  24922041.288      -83151.666 5
  22201767.457      -11388.909 5
  23734633.024      163360.131 5
  23819848.894      -85881.102 5

----|---1|0---|---2|0---|---3|0---|---4|0---|---5|0---|---6|0---|---7|0---|---8|
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7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(#)

!'� �=QSb_�@b_WbQ]]Y^W

3_^dU^dc*

3�! 9^db_TeSdY_^ ���������������������������������������������������������������������������!'�((%
3�!�! 8_g�d_�Be^�Q�CSbY`d�_^�7U_7U^Yec ����������������������������������������� !'�((%

3�" 3_]]Q^Tc�4UcSbY`dY_^ ���������������������������������������������������������!'�((&
3�"�! UTYd  ���CdQbd�Q^�5TYd_b���������������������������������������������������������������� !'�((&
3�"�" `bY^d���7U^UbQdU�DUhd�<Y^Uc������������������������������������������������������� !'�(('
3�"�# `b_WbUcc  ����CX_g�@b_WbUcc�_V�?`UbQdY_^c �������������������������������� !'�(((
3�"�$ c\UU`����8QfU�Q�@QecU ����������������������������������������������������������������� !'�(()
3�"�% cdQdec\Y^U  ���?ed`ed�CdQdec�DUhd������������������������������������������������ !'�() 

3�# 6Y\U�3_]]Q^Tc�����������������������������������������������������������������������!'�()!
3�#�! VST����3XQ^WU�3ebbU^d�4YbUSd_bi ����������������������������������������������� !'�()"
3�#�" VS\_cU����3\_cU�3ebbU^d�6Y\U �������������������������������������������������������� !'�()#
3�#�# VS\_cUQ\\����3\_cU�1\\�6Y\Uc ����������������������������������������������������������� !'�()$
3�#�$ VY\US_`i����3_`i�6Y\Uc������������������������������������������������������������������ !'�()%
3�#�% VTU\����4U\UdU�6Y\U ����������������������������������������������������������������������� !'�()&
3�#�& VTYQ\_W����?`U^�Q�6Y\U�CU\USd_b��������������������������������������������������� !'�()'
3�#�' VVYbcd���6Y^T�6Ybcd�6Y\U ������������������������������������������������������������������ !'�()(
3�#�( V]T����=Q[U�4YbUSd_bi ��������������������������������������������������������������� !'�())
3�#�) V^Uhd�����6Y^T�>Uhd�6Y\U �������������������������������������������������������������� !'�)  
3�#�! V_`U^����?`U^�Q�6Y\U������������������������������������������������������������������� !'�) !
3�#�!! V`ed��c`ed���@ed�DUhd�9^d_�Q�6Y\U��_b�Q�CdbY^W������������������������������ !'�) #
3�#�!" VbUQT����BUQT�2Y^Qbi�4QdQ ���������������������������������������������������������� !'�) $
3�#�!# VbU]_fU����BU]_fU�Q�6Y\U ����������������������������������������������������������� !'�) %
3�#�!$ VbUgY^T�����BUgY^T�Q�6Y\U������������������������������������������������������������ !'�) &
3�#�!% VcUU[����@_cYdY_^�dXU�6Y\U�@_Y^dUb ����������������������������������������������� !'�) '
3�#�!& VdU\\����6Y^T�6Y\U�@_Y^dUb ������������������������������������������������������������� !'�) (
3�#�!' VecU�����4UVY^U�dXU�3ebbU^d�6Y\U ������������������������������������������������� !'�) )
3�#�!( VgbYdU����GbYdU�2Y^Qbi�4QdQ ��������������������������������������������������������� !'�)! 
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!'�($ 

3�$ 4QdQ�CdbeSdebU�3_]]Q^Tc ���������������������������������������������������� !'�)!"
3�$�! QTZUh`���3_^fUbd�Q�<Y^U�Y^�CdQ^TQbT�3�?ed`ed�d_�6?BDB1>

����������������������������������������������������������������������������������� ��������������?ed`ed� !'�)!"
3�$�" R\Y^U����1SSUcc�d_��2QcU\Y^Uc ������������������������������������������������������� !'�)!#
3�$�# [QbU\\����3_^fUbd�h�i�j�,�.�`XY�\Q]�X� ��������������������������������������� !'�)" 
3�$�$ [Y^`QdX���@?C�6Y\U�7U^UbQdY_^�������������������������������������������������� !'�)"!
3�$�% _Rc���1SSUcc�d_�dXU�<Ycd�_V�?2C�6Y\Uc������������������������������������������ !'�)"$
3�$�& `QbQ]����4UVY^U�@QbQ]UdUbc ������������������������������������������������������ !'�)")
3�$�' `b_ZUSd ���1SSUcc�d_�@b_ZUSdc� ������������������������������������������������������ !'�)#"
3�$�( bdY]U���DY]U�3Q\Se\QdY_^c���������������������������������������������������������� !'�)#)
3�$�) c`_Y^d���1SSUcc�d_�CdQdYS�@_Y^dc� ������������������������������������������������� !'�)$"
3�$�! dQSXi���1SSUcc�d_�D_dQ\�CdQdY_^�4QdQ ������������������������������������������ !'�)$'
3�$�!! dTQde]���1SSUcc�Q^T�3bUQdU�4Qde]c������������������������������������������ !'�)% 
3�$�!" dTYQ\_W ��4Yc`\Qi�CicdU]�4YQ\_Wc� ����������������������������������������������� !'�)%"
3�$�!# dU\\Y`c���1SSUcc�Q^T�3bUQdU�5\\Y`c_YTc ���������������������������������������� !'�)%$
3�$�!$ d`b_Z  ���1SSUcc�Q^T�3bUQdU�@b_ZUSdY_^c� ������������������������������������ !'�)%%
3�$�!% dbQ^c���1SSUcc�dXU�DbQ^cV_b]QdY_^�=QSXY^U� ���������������������������� !'�)%&
3�$�!& dcicdU]���CUd�Q�CicdU]�Q^T�3bUQdU�>Ug�CicdU]c ������������������������ !'�)%(
3�$�!' fUSd_b����1SSUcc�d_��FUSd_bc �������������������������������������������������������� !'�)& 
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!'�! 9^db_TeSdY_^

DXU�7U_7U^Yec�=QSb_�@b_WbQ]]Y^W�Yc�RQcUT�_^�D9=��dXU�9^dUb`bUdUb
V_b�=QSb_c��DXU�T_Se]U^d�`bUcU^dUT�XUbU�RbYUV\i�TUcSbYRUc�Q\\�QfQY\�
QR\U�Ve^SdY_^c��S_]]Q^Tc�Q^T�]QSb_c�dXQd�QbU�c`USYVYS�V_b�7U_7U^Yec�
6_b�Q�S_]`\UdU�bUVUbU^SU�_^�D9=�`b_WbQ]]Y^W��`\UQcU�bUVUb�d_�dXU
D9=�@b_WbQ]]Ubc�7eYTU��gXYSX�Yc�QfQY\QR\U�Qc�Q�cU`QbQdU�T_Se]U^d�

!'�!�! 8_g�d_�Be^�Q�CSbY`d�_^�7U_7U^Yec

EcU�dXU�VY\U�cU\USd_b�Y^ File/Run/Script�d_�cdQbd�Q�^Ug�cSbY`d�_b�be^
dXU�\QdUcd�cSbY`d�QWQY^�gYdX�File/Run/Again��CSbY`dc�^_b]Q\\i�XQfU
dXU�UhdU^cY_^�*. M�

I_e�XQfU�QSSUcc�d_�dXUcU�R_dX�Ve^SdY_^c�fYQ�dg_�Redd_^c�_^�dXU�d__\RQb
Options�Qc�gU\\�
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!'�" 3_]]Q^Tc�4UcSbY` dY_^

!'�"�! UTYd �� CdQbd�Q^�5TYd_b

Ci^dQh*

edit fname

Ci^_`cYc*

DXYc�S_]]Q^T�SQ\\c�Q^�UTYd_b�Q^T�`QccUc�dXU�VY\U^Q]U�fname�d_�Yd�
DXU�cicdU]�UTYd_b�Yc�ecUT��gXYSX�]Qi�RU�c`USYVYUT�Y^�dXU�Op-
tions/Customize/Tools�@QWU�



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�($#

!'�"�" `bY^d � 7U^UbQdU�DUhd�<Y^Uc

Ci^dQh*

print   arg1 arg2 ... argn

Ci^_`cYc*

DXYc�S_]]Q^T�S_^SQdU^QdUc�dXU�QbWe]U^dc�Q^T�cU^Tc�dXU�bUce\d�d_
dXU�_ed`ed�gY^T_g�_V�7U_7U^Yec��
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!'�($$

!'�"�# `b_WbUcc �� �CX_g�@b_WbUcc�_V�?`UbQdY_^c

Ci^dQh*

progress  msg val

progress  end

Ci^_`cYc*

DXYc�S_]]Q^T�WU^UbQdUc�Q�`b_WbUcc�RQb�gY^T_g��DXU�dUhd�Y^�dXU�gY^�
T_g�Yc�TUVY^UT�msg��DXU�`b_WbUcc�RQbµc�cdQdU�Yc�TUVY^UT�Ri�val. val�Yc
Y^�dXU�bQ^WU�_V� � ���!� �

DXU�cUS_^T�fUbcY_^�_V�dXU�S_]]Q^T�S\_cUc�Q^i�fYcYR\U�`b_WbUcc�gY^�
T_g�Q^T�cX_e\T�RU�SQ\\UT�gXU^UfUb�`b_WbUcc�gQc�QSdYfQdUT�

BUdeb^c*

>_dXY^W
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!'�"�$ c\UU` � 8QfU�Q�@QecU

Ci^dQh*

sleep  msecs

Ci^_`cYc*

DXYc�S_]]Q^T�Zecd�XQ\dc�UhUSedY_^�V_b�msecs�]Y\\YcUS_^Tc��CY^SU
7U_7U^Yec�_`UbQdUc�Qc�Q�]e\dYdQc[Y^W�cicdU]��Yd�SQ^�RU�^USUccQbi�d_�`ed
dXU�SebbU^d�dXbUQT�d_�c\UU`�Y^�_bTUb�d_�Q\\_g�Q^_dXUb�dXbUQT�d_�VY^Q\YjU
`b_`Ub\i�
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!'�"�% cdQdec\Y^U �� ?ed`ed�CdQdec�DUhd

Ci^dQh*

statusline    arg1 arg2 ... argn

Ci^_`cYc*

DXYc�S_]]Q^T�S_^SQdU^QdUc�dXU�QbWe]U^dc�Q^T�cU^Tc�dXU�_ed`ed�d_
dXU�_ed`ed�gY^T_g�_V�7U_7U^Yec��DXYc�S_]]Q^T�WU^UbQdUc�Q^�Ubb_b
]UccQWU��gXYSX�Yc�Ri�TUVQe\d�B54��

BUdeb^c*

DXU�S_^SQdU^QdUT�QbWe]U^dc

5hQ]`\U*

statusline arg1 arg2 arg3 xy

DXYc�cUaeU^SU�g_e\T�`bY^d�dXU�cdbY^W*

arg1 arg2 arg3 xy

CUU�Q\c_*

print
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!'�($'

!'�# 6Y\U�3_]]Q^Tc

7U_7U^Yecµ�VY\U�S_]]Q^Tc�Q\gQic�_`UbQdU�_^�Q�SebbU^d�VY\U��DXU�VY\U
^Q]U�Yc�ecUT�_^\i�Y^�dXU�fopen�S_]]Q^T��gXYSX�Q\c_�TUVY^Uc�dXU�Seb�
bU^d�VY\U��9d�Yc�^UfUbdXU\Ucc�`_ccYR\U�d_�XQfU�cUfUbQ\�VY\Uc�_`U^UT�cY]e\�
dQ^U_ec\i��D_�cgYdSX�dXU�SebbU^d�VY\U��`\UQcU�ecU�dXU�fuse�S_]]Q^T�
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!'�#�! �VST� � 3XQ^WU�3ebbU^d�4YbUSd_bi

Ci^dQh*

fcd dirname

Ci^_`cYc*

DXYc�S_]]Q^T�SXQ^WUc�dXU�SebbU^d�TYbUSd_bi�d_�dirname.
DXU�TYbUSd_bi�]ecd�UhYcd��U\cU�dXU�S_]]Q^T�gY\\�VQY\�

BUdeb^c*

 �YV�ceSSUccVe\��U\cU��!

CUU�Q\c_*

fmd
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!'�#�" �VS\_cU� � 3\_cU�3ebbU^d�6Y\U

Ci^dQh*

fclose

Ci^_`cYc*

DXYc�S_]]Q^T�S\_cUc�dXU�SebbU^d�VY\U��gXYSX�]ecd�RU�_`U^�

BUdeb^c*

>_dXY^W��1^�Ubb_b�]UccQWU�Yc�`_cdUT�Y^�SQcU�_V�Ubb_b�

CUU�Q\c_*

fopen



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(% 

!'�#�# �VS\_cUQ\\� � 3\_cU�1\\�6Y\Uc

Ci^dQh*

fcloseall

Ci^_`cYc*

DXYc�S_]]Q^T�S\_cUc�Q\\�SebbU^d\i�_`U^UT�VY\Uc�Qd�_^SU�

BUdeb^c*

^_dXY^W

CUU�Q\c_*

fclose, fopen



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(%!

!'�#�$ �VY\US_`i� � 3_`i�6Y\Uc

Ci^dQh*

filecopy dir mask

Ci^_`cYc*

DXYc�S_]]Q^T�S_`YUc�Q\\�VY\Uc�Y^�TYbUSd_bi�dir dXQd�S_bbUc`_^T�d_
mask�d_�dXU�SebbU^d�TYbUSd_bi�

BUdeb^c*

DXU�^e]RUb�_V�VY\Uc�S_`YUT�

CUU�Q\c_*

fmd, fcd, fopen



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(%"

!'�#�% �VTU\� � 4U\UdU�6Y\U

Ci^dQh*

fdel mask

Ci^_`cYc*

DXYc�S_]]Q^T�TU\UdUc�dXU�VY\Uc�c`USYVYUT�gYdX�mask.

BUdeb^c*

DXU�^e]RUb�_V�VY\Uc�TU\UdUT�

CUU�Q\c_*

fmd



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(%#

!'�#�& VTYQ\_W� � ?`U^�Q�6Y\U�CU\USd_b

Ci^dQh*

fdialog fname [-load] [-save] [-defext mask] [-filter mask]

Ci^_`cYc*

?`U^c�Q�VY\U�TYQ\_W��c`USYViY^W�fname�Qc�Ydc�TUVQe\d�VY\U�^Q]U��GXU^�
UfUb�i_e�`bUcc�OK��dXYc�TYQ\_W�bUdeb^c�dXU�^Ug\i�cU\USdUT�VY\U�^Q]U�
C`USYViY^W�–load �_b�–save �SbUQdUc�TYVVUbU^d�Redd_^c�_^�dXU�TYQ\_W��1
TUVQe\d�UhdU^cY_^�]Qi�RU�c`USYVYUT�gYdX�XU\`�_V�dXU�–defext �cgYdSX
Q^T�Q�TUVQe\d�VY\dUb�]Qi�RU�c`USYVYUT�gYdX�dXU�–filter �cgYdSX�

5hQ]`\U*

fdialog locsys -save -defext *.LCS –filter \

       “LCS Files (*.LCS)|*.LCS|All Files (*.*)|*.*||”

BUdeb^c*

DXU�cU\USdUT�VY\U�^Q]U��YV�OK�gQc�`bUccUT��9d�bUdeb^c�Q�´?µ��gXU^�Can-
cel�gQc�`bUccUT�

CUU�Q\c_*

DXU�Uh`_bd�cSbY`dc�_V�7U_7U^Yec�



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(%$

!'�#�' VVYbcd � 6Y^T�6Ybcd�6Y\U

Ci^dQh

ffirst mask

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�dXU�VYbcd�VY\U�]QdSXY^W�]Qc[�

BUdeb^c*

VYbcd�VY\U�]QdSXY^W�]Qc[�

5hQ]`\U*

print [ffirst *.cpp]

CUU�Q\c_*

fnext



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(%%

!'�#�( �V]T� � =Q[U�4YbUSd_bi

Ci^dQh*

fmd dirname

Ci^_`cYc*

DXYc�S_]]Q^T�SbUQdUc�dXU�TYbUSd_bi�d_�dirname.
9V�dXU�TYbUSd_bi�Q\bUQTi�UhYcdc��dXU�S_]]Q^T�gY\\�VQY\�

BUdeb^c*

 �YV�ceSSUccVe\��U\cU�°!

5hQ]`\U*

# This example generates the directory c:\\gg\\tmp

fcd c:\\

fmd c:\\gg

fmd c:\\gg\\tmp

fcd c:\\gg\\tmp

CUU�Q\c_*

fcd



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(%&

!'�#�) V^Uhd� �� 6Y^T�>Uhd�6Y\U

Ci^dQh*

fnext mask

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�dXU�^Uhd�VY\U�]QdSXY^W�dXU�]Qc[��dXQd�gQc�c`USY�
VYUT�Ri�dXU�ffirst�S_]]Q^T�

BUdeb^c*

DXU�^Uhd�VY\U�]QdSXY^W�dXU�]Qc[�dXQd�gQc�c`USYVYUT�Ri�dXU�ffirst
S_]]Q^T��9d�bUdeb^c�Q�‘? µ�YV�^_�]_bU�VY\Uc�S_e\T�RU�V_e^T�

5hQ]`\U*

# list all files with extension *.txt

print [ffirst *.txt]

set next [fnext]

while { [string compare $next ?] } {

  print $next

  set next [fnext]

}

CUU�Q\c_*

ffirst



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(%'

!'�#�!  V_`U^� � ?`U^�Q�6Y\U

Ci^dQh*

fopen fhandle fname fmode

Ci^_`cYc*

DXYc�S_]]Q^T�_`U^c�Q�VY\U�gYdX�^Q]U�fname�Q^T�]_TU�fmode�
gXUbUQc�fmode�Yc�Q�di`YSQ\�3�S_^cdbeSd�\Y[U�³at³�_b�³wb³��fhandle�Yc�Q
VY\U�fQbYQR\U��@\UQcU�ecU�Q�^_b]Q\�fQbYQR\U�XUbU�\Y[U�f1��output�_b
tmpfile.

CY^SU�dXU�RQS[c\QcX�Yc�Q�c`USYQ\�SXQbQSdUb�Y^�D9=�`b_WbQ]]Y^W�i_e
XQfU�d_�]Q[U�cebU�dXQd�`QdX�^Q]Uc�S_^dQY^Y^W�RQS[c\QcXUc�QbU�Q\gQic
gbYddU^�ecY^W�T_eR\U�RQS[c\QcXUc�

BUdeb^c*

statusline arg1 arg2 arg3 xy

5hQ]`\U*

# open file filename.txt for writing, mode append

fopen file1 filename.txt at

# open file terra.dat for reading, binary

fopen file2 terra.dat rb

# open file \tmp\temp.tmp for reading, writing, binary

fopen file3 \\tmp\\temp.tmp rb+



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(%(

CUU�Q\c_*

3�3���\YRbQbi�bUVUbU^SU��fuse



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(%)

!'�#�!! V`ed��c`ed � @ed�DUhd�9^d_�Q�6Y\U�_b�Q�CdbY^W

Ci^dQh*

fput format args

sput str format args

Ci^_`cYc*

DXUcU�S_]]Q^Tc�Q\\_g�i_e�d_�`bY^d�c_]UdXY^W�Y^d_�Q�VY\U�_b�Q�cdbY^W�
format�Yc�Q�3�V_b]Qd�cdbY^W�Y^�R_dX�SQcUc��DXU�fput�fQbYQ^d�TYbUSd\i
`edc�dXU�bUce\d�Y^d_�dXU�SebbU^d�VY\U��dXU�sput�fQbYQ^d�`\QSUc�dXU�bUce\d
Y^d_�dXU�fQbYQR\U�c`USYVYUT�Qc�str�

5hQ]`\U*

fput ”result %d is %.3f” 0 3.141516

set I 31

sput variable “satellite %d” $I



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(& 

!'�#�!" VbUQT� � BUQT�2Y^Qbi�4QdQ

Ci^dQh*

fread 16 [count]

fread 32 [count]

fread  d [count]

fread  f [count]

fread  c [count]

fread  s count

fread  z

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�bUQTY^W�RY^Qbi�TQdQ�Vb_]�Q�VY\U��4U`U^TY^W�_^
dXU�VYbcd�`QbQ]UdUb�_V�dXYc�S_]]Q^T��dXU�bUdeb^�fQ\eU�Yc�cUd�TYVVUbU^d\i�
DXU�di`U�c`USYVYUbc�XQfU�dXU�V_\\_gY^W�]UQ^Y^W*

!& � !&�RYd�Y^dUWUb
#" � #"�RYd�Y^dUWUb
T � (�RidU�T_eR\U
V � $�RidU�V\_Qd
S � !�RidU�SXQbQSdUb
c � cdbY^W�gYdX�\U^WdX�^
j � jUb_�dUb]Y^QdUT�cdbY^W��UfUbi�D9=�cdbY^W�

BUdeb^c*

fread�bUdeb^c�Q�cdbY^W�bU`bUcU^dQdY_^�_V�dXU�TQdQ�bUQT�

CUU�Q\c_*

fput, sput, fopen



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(&!

!'�#�!# VbU]_fU� � BU]_fU�Q�6Y\U

Ci^dQh*

fremove fname

Ci^_`cYc*

DXYc�S_]]Q^T�TU\UdUc�dXU�VY\U�c`USYVYUT�Ri�fname��@\UQcU�^_dU�dXQd�dXU
VY\U�]ecd�RU�S\_cUT�

BUdeb^c*

>_dXY^W

5hQ]`\U*

fremove qnlptfrz.tmp



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(&"

!'�#�!$ VbUgY^T� � �BUgY^T�Q�6Y\U

Ci^dQh*

frewind

Ci^_`cYc*

DXYc�S_]]Q^T�bUgY^Tc�dXU�SebbU^d�VY\U��DXU�VY\U�`_Y^dUb�Yc�cUd�d_�dXU
RUWY^^Y^W�_V�dXU�VY\U�



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(&#

!'�#�!% VcUU[� � @_cYdY_^�dXU�6Y\U�@_Y^dUb

Ci^dQh*

fseek pos [relative]

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�Ze]`�d_�Q�SUbdQY^�`_cYdY_^�pos�Y^�Q�VY\U�Y^
Q�gQi�TUVY^UT�Ri�relative��DXUcU�fQbYQ^dc�QbU�`_ccYR\U*

5hQ]`\U*

fseek pos cur Vb_]�SebbU^d�`_cYdY_^

fseek pos set Vb_]�cdQbd�`_cYdY_^

fseek pos end Vb_]�U^T�`_cYdY_^



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(&$

!'�#�!& VdU\\� � 6Y^T�6Y\U�@_Y^dUb

Ci^dQh*

ftell

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�dXU�`_cYdY_^�Y^�dXU�SebbU^d�VY\U�



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(&%

!'�#�!' VecU� �� 4UVY^U�dXU�3ebbU^d�6Y\U

Ci^dQh*

fuse fhandle

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�cUd�Q�^Ug�SebbU^d�VY\U��YTU^dYVYUT�Ri
fhandle�

5hQ]`\U*

# open f1, this makes it the current file

fopen f1 output1.txt ”wt”

...

fopen f2 output2.txt ”wt”

# now f2 is the current file

...

fuse f1

# now f1 is the current file again

fclose

...

fuse f2

# now f2 is the current file again

fclose



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(&&

!'�#�!( �VgbYdU� � GbYdU�2Y^Qbi�4QdQ

Ci^dQh*

fwrite 16 val [count]

fwrite 32 val [count]

fwrite d  val [count]

fwrite f  val [count]

fwrite c  val [count]

fwrite s  val count

fwrite z  val

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�gbYdY^W�RY^Qbi�bU`bUcU^dQdY_^c�_V�val�Y^d_�Q�VY\U�
4U`U^TY^W�_^�dXU�VYbcd�`QbQ]UdUb�_V�dXYc�S_]]Q^T��dXU�fQ\eU�val�Yc
Y^dUb`bUdUT�TYVVUbU^d\i��DXU�fQbYQ^dc�Q\\_gY^W�dXU�_`dY_^Q\�`QbQ]UdUb
count�bU`UQdQR\i�gbYdU�dXU�fQ\eU�val�d_�Q�VY\U�Q^T�_V�S_ebcU�count
dY]Uc�

DXU�di`U�c`USYVYUbc�XQfU�dXU�V_\\_gY^W�]UQ^Y^W*
!& � !&�RYd�Y^dUWUb
#" � #"�RYd�Y^dUWUb
T � (�RidU�T_eR\U
V � $�RidU�V\_Qd
S � !�RidU�SXQbQSdUb
c � cdbY^W�gYdX�\U^WdX�^
j � jUb_�dUb]Y^QdUT�cdbY^W��UfUbi�D9=�cdbY^W�



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(&'

BUdeb^c*

fwrite�bUdeb^c�dXU�^e]RUb�_V�Ve\\�YdU]c�QSdeQ\\i�gbYddU^��gXYSX�]Qi
RU�\Ucc�dXQ^�S_e^d�YV�Q^�Ubb_b�_SSebc��1\c_��YV�Q^�Ubb_b�_SSebc��dXU�VY\U�
`_cYdY_^�Y^TYSQd_b�SQ^^_d�RU�TUdUb]Y^UT�

CUU�Q\c_*

fput, sput, fopen



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(&(

!'�$ 4QdQ�CdbeSdebU�3_]]Q^Tc

!'�$�! �QTZUh` � 3_^fUbd�Q�<Y^U�Y^�CdQ^TQbT�3
?ed`ed�d_�6?BDB1>�?ed`ed�

Ci^dQh*

 adjexp

Ci^_`cYc*

DXYc�S_]]Q^T�S_^fUbdc�Q�\Y^U�S_^dQY^Y^W�^e]RUbc�\Y[U�!� 5�  #�d_�Q
\Y^U�gYdX�^e]RUbc�\Y[U�!� 4� "�

BUdeb^c*

>_dXY^W

5hQ]`\U*

set result 1.0324E+003

set new [adjexp $result]

print $new

# outputs 1.0324D+03



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�(&)

!'�$�" R\Y^U� � 1SSUcc�d_��2QcU\Y^Uc

Ci^dQh*

bline [params]+

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�Ve\\�QSSUcc�d_�dXU�Y^dUb^Q\�TQdQ�cdbeSdebUc
[UU`Y^W�RQcU\Y^U�Y^V_b]QdY_^��DXU�S_]]Q^Tc�_`UbQdU�_^�dXU�SebbU^d
\Y^U��DXU�V_\\_gY^W�fQbYQ^dc�QbU�`_ccYR\U�

BUdeb^c*

4U`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

bline getn

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�RQcU\Y^Uc�

bline defn i

DXYc�S_]]Q^T�]Q[Uc�dXU�RQcU\Y^U�gYdX�Y^TUh�9�dXU�SebbU^d�RQcU�
\Y^U�

bline enable

DXYc�S_]]Q^T�U^QR\Uc�dXU�SebbU^d�RQcU\Y^U�

bline disable

DXYc�S_]]Q^T�TYcQR\Uc�dXU�SebbU^d�RQcU\Y^U�



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�(' 

bline rotatevar

DXYc�S_]]Q^T�b_dQdUc�dXU�fQbYQ^SUc�TUbYfUT�V_b]�dXU�fQb�S_fQb
]QdbYh��DXYc�Yc�T_^U�Y^dUb^Q\\i�Q^T�i_e�SQ^�WUd�dXU�b_dQdUT�cYW]Qc
gYdX�XU\`�_V�dXU�rvar�fQbYQ^d�

bline get id

DXYc�S_]]Q^T�bUdeb^c�dXU�RQcU\Y^Uµc�e^YaeU�YT�fQ\eU�

bline get enable

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�SebbU^d�RQcU\Y^U�Yc�U^QR\UT�

bline get results

DXYc�S_]]Q^T�bUdeb^c��gXUdXUb�dXU�RQcU\Y^U�gQc�`b_SUccUT�Q^T
cUdc�Q^�Y^dUb^Q\�`_Y^dUb�d_�dXU�SebbU^d\i�RUcd�bUce\d�_V�dXU�\Qcd
`b_SUccY^W��BUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�bUce\dc�_b� �YV�dXU�\Y^U
gQc�^_d�`b_SUccUT�

bline get results i

DXYc�S_]]Q^T�bUdeb^c��gXUdXUb�dXU�RQcU\Y^U�gQc�`b_SUccUT�Q^T
cUd�Q^�Y^dUb^Q\�`_Y^dUb�d_�dXU�bUce\d�gYdX�Y^TUh�9�

bline get solutions [i]

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�c_\edY_^c�Y^�dXU
SebbU^d�R\_S[�_V�bUce\dc�

bline get getbest i

DXYc�S_]]Q^T�bUdeb^c�dXU�Y^TUh�_V�dXU�YdX�RUcd�bUce\d�Y^�dXU�Seb�
bU^d�R\_S[�_V�bUce\dc�

bline get report



7U_7U^Yec 1``U^TYh�!'�
EcUbµc�=Q^eQ\ =QSb_�@b_WbQ]]Y^W

!'�('!

DXYc�S_]]Q^T�UhdbQSdc�dXU�\Qcd�`b_SUccY^W�bU`_bd�V_b�dXYc�RQcU\Y^U
Q^T�cdQbdc�=e\dY@QWU�

bline get ref

DXYc�S_]]Q^T�bUdeb^c�dXU�^Q]U�_V�dXU�bUVUbU^SU�cdQdY_^�

bline get refid

DXYc�S_]]Q^T�bUdeb^c�dXU�YT�_V�dXU�bUVUbU^SU�cdQdY_^�`_Y^d�

bline get refobsid

DXYc�S_]]Q^T�bUdeb^c�dXU�YT�_V�dXU�_RcUbfQdY_^�VY\U�_V�dXU�bUVUb�
U^SU�cdQdY_^�`_Y^d�_V�dXU�SebbU^d�cUccY_^�

bline get ifrq

DXYc�S_]]Q^T�bUdeb^c�dXU�VbUaeU^Si�cUd�TebY^W�`b_SUccY^W

bline get mode

DXYc�S_]]Q^T�bUdeb^c�dXU�]_TU�_V�`b_SUccY^W��gXUbU
1 - Static Processing

2 - Kinematic Processsing

0 - Unknown

bline get type

DXYc�S_]]Q^T�bUdeb^c�dXU�di`U�_V�dXU�c_\edY_^��gXUbUQc�di`U�Yc*

Float, L1 = (1 <<  1);

Float, L2 = (1 <<  2);

Float Lw = (1 <<  3);

Float Ln = (1 <<  4);
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Float Lc = (1 <<  5);

Fixed, L1 = (1 <<  6);

Fixed, L2 = (1 <<  7);

Fixed, Lw= (1 <<  8);

Fixed, Ln = (1 <<  9);

Fixed, Lc = (1 << 10);

Triple Difference = (1 << 11);

Stop&Go Solution = (1 << 14);

I/O Solution (from File) = (1 << 15);

bline get rov

DXYc�S_]]Q^T�bUdeb^c�dXU�^Q]U�_V�dXU�b_fUb�cdQdY_^�

bline get rovid

DXYc�S_]]Q^T�bUdeb^c�dXU�YT�_V�dXU�b_fUbµc�cdQdY_^�`_Y^d�

bline get rovobsid

DXYc�S_]]Q^T�bUdeb^c�dXU�YT�_V�dXU�_RcUbfQdY_^�VY\U�_V�dXU�b_fUb
cdQdY_^�`_Y^d�_V�dXU�SebbU^d�cUccY_^�

bline get pdop_min

DXYc�S_]]Q^T�bUdeb^c�dXU�]Y^Y]e]�@4?@�bUQSXUT�TebY^W
`b_SUccY^W�

bline get pdop_max

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�@4?@�bUQSXUT�TebY^W
`b_SUccY^W�

bline get rdop
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DXYc�S_]]Q^T�bUdeb^c�dXU�g_bcd�B4?@�bUQSXUT�TebY^W�`b_SUcc�
Y^W�

bline get rms

DXYc�S_]]Q^T�bUdeb^c�dXU�B=C�bUQSXUT�TebY^W�`b_SUccY^W��1d�
dU^dY_^*�DXYc�fQ\eU�Yc�bUdeb^UT�Y^�K]]M�

bline get ratio

DXYc�S_]]Q^T�bUdeb^c�dXU�BQdY_�bUQSXUT�TebY^W�`b_SUccY^W�

bline get start

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbdY^W�dY]U�_V�dXU�`b_SUccUT�Y^dUbfQ\�

bline get end

DXYc�S_]]Q^T�bUdeb^c�dXU�U^TY^W�dY]U�_V�dXU�`b_SUccUT�Y^dUbfQ\�

bline get interval

DXYc�S_]]Q^T�bUdeb^c�dXU�Y^dUbfQ\�gYdX�gXYSX�dXU�\Y^U�gQc�`b_S�
UccUT�

bline get nsats

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�cQdU\\YdUc�ecUT�TebY^W
`b_SUccY^W�

bline get status

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQdec�g_bT�_V�dXU�bUce\d�

bline get cov 0..5

DXYc�S_]]Q^T�bUdeb^c�dXU�fQbYQ^SU��S_fQbYQ^SU�U\U]U^d� ��%�
gXYSX�S_bbUc`_^T�d_�S_fhh��S_fhi��S_fii��S_fhj��S_fij��S_fjj�

bline get dx 0..2
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DXYc�S_]]Q^T�bUdeb^c�dXU�fUSd_b�h��i��j�S__bTY^QdUc�

bline get x 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�bUVUbU^SU�h��i��j�S__bTY^QdUc�

bline get tstart

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbd�dY]U�_V�dXU�RQcU\Y^U��b_WeU
dY]U��

bline get tend

DXYc�S_]]Q^T�bUdeb^c�dXU�U^T�dY]U�_V�dXU�RQcU\Y^U��b_WeU�dY]U��
bline get session

DXYc�S_]]Q^T�bUdeb^c�^e]RUb�_V�cUccY_^c�_V�dXU�RQcU\Y^U�

bline get sessionon

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�SebbU^d�cUccY_^�Yc�_^�

bline get sessiontstart

DXYc�S_]]Q^T�bUdeb^c�cdQbd�dY]U�_V�SebbU^d�cUccY_^��bdY]U��

bline get sessiontend

DXYc�S_]]Q^T�bUdeb^c�U^T�dY]U�_V�SebbU^d�cUccY_^��bdY]U��

bline get sessionobs1

DXYc�S_]]Q^T�bUdeb^c�dXU�VYbcd�_RcUbfQdY_^�VY\U�_V�dXU�cUccY_^
�bdY]U��

bline get sessionobs2

DXYc�S_]]Q^T�bUdeb^c�dXU�cUS_^T�_RcUbfQdY_^�VY\U�_V�dXU�cUccY_^
�bdY]U��
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bline get rvar i

DXYc�S_]]Q^T�bUdeb^c�dXU�b_dQdUT�fQbYQ^SU�U\U]U^d�9�� ��"��

bline get procstart

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbd�dY]U�_V�`b_SUccY^W�

bline get procend

DXYc�S_]]Q^T�bUdeb^c�dXU�U^T�dY]U�_V�`b_SUccY^W�

bline set session i

DXYc�S_]]Q^T�cUdc�cUccY_^�Y�d_�RU�dXU�SebbU^d�cUccY_^�
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!'�$�# [QbU\\ �� 3_^fUbd�h�i�j�,�.�`XY�\Q]�X�

Ci^dQh*

karell [params]*

Ci^_`cYc*

GYdX�dXYc�S_]]Q^T�i_e�SQ^�S_^fUbd�H�I�J�S__bTY^QdUc�d_�WU_WbQ`XY�
SQ\�S__bTY^QdUc��ecY^W�G7C($�U\\Y`c_YT���@\UQcU�>?D5*�1^W\Uc�QbU�Y^
457B55�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

karell toplh x y z p l h

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�S_^fUbd�3QbdUcYQ^�HIJ
S__bTY^QdUc�d_�WU_WbQ`XYSQ\�`XY��\Q]��X�S__bTY^QdUc�

karell toxyz p l h x y z

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�WU_WbQ`XYSQ\
`XY��\Q]��X�S__bTY^QdUc�d_�3QbdUcYQ^�HIJ�S__bTY^QdUc�
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!'�$�$ [Y^`QdX � @?C�6Y\U�7U^UbQdY_^�

Ci^dQh*

kinpath [params]*

Ci^_`cYc*

GYdX�dXYc�S_]]Q^T�i_e�XQfU�QSSUcc�d_�UQSX�U^dbi�_V�Q^�?2C�6Y\Uµc
[Y^U]QdYS�TQdQ��I_e�SQ^�_^\i�SQ\\�dXYc�cSbY`d�fYQ�S_^dUhd�]U^e�_^�Q
dbQZUSd_bi�dbUU�YdU]�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

kinpath getnpnt

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�`_Y^dc�Y^�dXU�@?C�S_^�
dQY^Ub�

kinpath get name

DXYc�S_]]Q^T�bUdeb^c�dXU�^Q]U�_V�dXU�b_fUb�_RcUbfQdY_^�VY\U�

kinpath getnpos

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�`_cYdY_^c�Y^�dXU�@?C�S_^�
dQY^Ub�

kinpath defn i [rotate]

DXYc�S_]]Q^T�bUdeb^c�dXU�SebbU^d�Y^TUh�Y^d_�dXU�S_^dQY^Ub��_V
[Y^U]QdYS�U^dbYUc��9V�dXU�_`dY_^Q\�rotate�`QbQ]UdUb�Yc�c`USYVYUT�
b_dQdY_^�_V�dXU�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�Yc�T_^U�Y]]UTYQdU\i�
dXec�Qf_YTY^W�dXU�^USUccUdi�d_�SQ\\�dXU�rotatevar�fQbYQ^d�
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kinpath get rtime

DXYc�S_]]Q^T�bUdeb^c�dXU�rtime�_V�dXU�`_cYdY_^�

kinpath get x..z

DXYc�S_]]Q^T�bUdeb^c�dXU�H��J�S__bTY^QdU�_V�dXU�`_cYdY_^�

kinpath get ratio

DXYc�S_]]Q^T�bUdeb^c�dXU�bQdY_�_V�dXU�`_cYdY_^�

kinpath get sats

DXYc�S_]]Q^T�bUdeb^c�dXU�cQdU\\YdUc�_V�dXU�`_cYdY_^�

kinpath get pointid

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�94�Qd�dXYc�`_cYdY_^�

kinpath get cov i

DXYc�S_]]Q^T�bUdeb^c�dXU�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�U\U]U^d�Y
� ��%��_V�dXU�`_cYdY_^��DXUcU�S_bbUc`_^T�d_�S_fhh��S_fhi��S_fii�
S_fhj��S_fij��S_fjj�

kinpath rotatevar

DXYc�S_]]Q^T�b_dQdUc�dXU�fQbYQ^SU�S_fQbYQ^SU�]QdbYh�d_�dXU�Seb�
bU^d�\_SQ\�cicdU]�

kinpath get rvar i

DXYc�S_]]Q^T�bUdeb^c�dXU�b_dQdUT�cdQ^TQbT�TUfYQdY_^�U\U]U^dc
ch��ci��cj�

kinpath get rvar2 i

DXYc�S_]]Q^T�bUdeb^c�dXU�caeQbUT�b_dQdUT�cdQ^TQbT�TUfYQdY_^
U\U]U^dc�ch��ci��cj�
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kinpath get rms

DXYc�S_]]Q^T�bUdeb^c�dXU�bUQSXUT�b]c�

kinpath get flags

DXYc�S_]]Q^T�bUdeb^c�dXU�V\QWc�V_b�dXU�SebbU^d�U^dbi�

kinpath get dgps

DXYc�S_]]Q^T�bUdeb^c�dXU�]UdX_T�gYdX�gXYSX�dXU�SebbU^d�U^dbi
gQc�TUbYfUT��gXUbU*

0 - Navigation Solution

1 - Differential Processing

2 - Single Point Positioning
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Ci^dQh*

obs [params]

Ci^_`cYc*

DXUcU�S_]]Q^Tc�`b_fYTU�Ve\\�QSSUcc�d_�dXU�Y^dUb^Q\�TQdQ�cdbeSdebU
[UU`Y^W�dXU�_RcUbfQdY_^�VY\Uc�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

obs getn

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�?2C�VY\U�

obs defn i

DXYc�S_]]Q^T�cUdc�dXU�SebbU^d�?2C�VY\U�

obs defid i

DXYc�S_]]Q^T�cUdc�dXU�SebbU^d�?2C�VY\U�gXYSX�XQc�94�Y�

obs defname obsfilename

DXYc�S_]]Q^T�\_QTc�obsfilename�Q^T�QccYW^c�Y^dUb^Q\�TQdQ
cdbeSdebUc��DXU�?2C�VY\U�Yc�^_d�\_QTUT�d_�dXU�SebbU^d�`b_ZUSd��DXYc
S_]]Q^T�]Qi�RU�ecUT�d_�]Q^Y`e\QdU�?2C�VY\Uc�`bY_b�d_�QTTY^W
dXU]�d_�dXU�SebbU^d�`b_ZUSd�
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obs flush

DXYc�S_]]Q^T�gbYdUc�RQS[�Q\\�SXQ^WUc�]QTU�d_�Q^�?2C�VY\U��I_e
XQfU�d_�SQ\\�dXYc�fQbYQ^d��U\cU�SXQ^WUc�]QTU�gYdX�dXU�set�fQbYQ^dc
gY\\�WUd�\_cd�

obs clear

DXYc�S_]]Q^T�S\UQbc�Y^dUb^Q\�TQdQ�cdbeSdebUc�Q^T�cX_e\T�RU
SQ\\UT�QVdUb�ecQWU�_V�dXU�defname�fQbYQ^d�

obs get id

DXYc�S_]]Q^T�bUdeb^c�e^YaeU�94�fQ\eU�_V�dXU�?2C�VY\U�

obs get name

DXYc�S_]]Q^T�bUdeb^c�dXU�Ve\\�VY\U�^Q]U�_V�dXU�?2C�VY\U�

obs get origname

DXYc�S_]]Q^T�bUdeb^c�dXU�VY\U�^Q]U�_V�dXU�VY\U�dXU�?2C�VY\U�gQc
S_^fUbdUT�Vb_]�

obs get tstart

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbd�dY]U�_V�dXU�?2C�VY\U�

obs get tend

DXYc�S_]]Q^T�bUdeb^c�dXU�U^T�dY]U�_V�dXU�?2C�VY\U�

obs get cutoff

DXYc�S_]]Q^T�bUdeb^c�dXU�U\UfQdY_^�Sed_VV�]Qc[�_V�dXU�?2C�VY\U�

obs get interval

DXYc�S_]]Q^T�bUdeb^c�dXU�Y^dUbfQ\�_V�dXU�?2C�VY\U�
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obs get rectype

DXYc�S_]]Q^T�bUdeb^c�dXU�bUSUYfUb�di`U�_V�dXU�?2C�VY\U�

obs get recsn

DXYc�S_]]Q^T�bUdeb^c�dXU�cUbYQ\�^e]RUb�_V�dXU�bUSUYfUb�

obs get recver

DXYc�S_]]Q^T�bUdeb^c�dXU�bUSUYfUbµc�fUbcY_^�^e]RUb�

obs get antsn

DXYc�S_]]Q^T�bUdeb^c�dXU�Q^dU^^Q�cUbYQ\�^e]RUb�_V�dXU�?2C
VY\U�

obs get antver

DXYc�S_]]Q^T�bUdeb^c�dXU�Q^dU^^Q�fUbcY_^�^e]RUb�_V�dXU�?2C
VY\U�

obs get week

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbd�dY]U�gUU[�_V�dXU�?2C�VY\U�

obs get pointid

DXYc�S_]]Q^T�bUdeb^c�dXU�94�_V�dXU�`_Y^d�dXU�?2C�VY\U�TUVY^Uc�

obs get pointsess

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�cUccY_^�

obs get pointname

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�^Q]U�

obs get henh

DXYc�S_]]Q^T�bUdeb^c�dXU�U^dbi�X�_V�dXU�Q^dU^^Q�USSU^dbYSYdi�
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obs get hene

DXYc�S_]]Q^T�bUdeb^c�dXU�U^dbi�U�_V�dXU�Q^dU^^Q�USSU^dbYSYdi�

obs get henn

DXYc�S_]]Q^T�bUdeb^c�dXU�U^dbi�^�_V�dXU�Q^dU^^Q�USSU^dbYSYdi�

obs get truevert

DXYc�S_]]Q^T�bUdeb^c�dXU�dbeU�fUbdYSQ\�XUYWXd�_V�dXU�VY\U�

obs set flags kinematic

obs set flags static

DXUcU�S_]]Q^Tc�SXQ^WU�dXU�V\QWc�_V�Q^�?2C�VY\U�

obs set antname name

DXYc�S_]]Q^T�cUdc�dXU�Q^dU^^Q�^Q]U

obs set anttype type

DXYc�S_]]Q^T�cUdc�dXU�Q^dU^^Q�di`U

obs set pnumber name

DXYc�S_]]Q^T�cUdc�dXU�`_Y^d�^e]RUb�Y^�dXU�?2C�VY\U�

obs set pos x y z

DXYc�S_]]Q^T�cUdc�dXU�G7C�($�`_cYdY_^

obs set hen h e n

DXYc�S_]]Q^T�cUdc�dXU�Q^dU^^Q�USSU^dbYSYdYUc�
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obs spp [-autoassign] [-auto] [-static] [-kinematic]

DXYc�S_]]Q^T�`UbV_b]c�Q�CY^W\U�@_Y^d�@_cYdY_^�_^�dXU�SebbU^d
_RcUbfQdY_^�VY\U��DXU�cgYdSXUc�–static �Q^T�–kinematic �Q\\_g
i_e�d_�TUdUb]Y^U�gXYSX�di`U�_V�C@@�cX_e\T�RU�`UbV_b]UT��DXU
cgYdSX�–autoassign �Q\\_gc�d_�Qed_]QdYSQ\\i�QccYW^�dXU�bUce\dY^W
`_cYdY_^�d_�dXU�_RcUbfQdY_^�VY\U��DXU�cgYdSX�–auto �ce``bUccUc�TYc�
`\Qi�_V�Q^i�TYQ\_W�R_h�Q^T�Yc�ecUVe\�TebY^W�RQdSX�`b_SUcccY^W�

obs rinexout

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�S_^fUbd�dXU�SebbU^d�_RcUbfQdY_^�VY\U
d_�B9>5H�

obs clean

DXYc�S_]]Q^T�S\UQ^c�e`�Q^i�Y^dUb^Q\�TQdQ�cdbeSdebUc�Q^T�cX_e\T
RU�ecUT�gXU^UfUb�i_e�QbU�T_^U�gYdX�i_eb�cSbY`d�
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Ci^dQh*

param [params]+

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�TUVY^U�`QbQ]UdUbc�

BUdeb^c*

4U`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

param cutoff deg

DXYc�S_]]Q^T�cUdc�dXU�U\UfQdY_^�Sed_VV�d_�deg, gXYSX�Yc�Y^�TU�
WbUU�

param interval sec

DXYc�S_]]Q^T�cUdc�dXU�`b_SUccY^W�Y^dUbfQ\�d_�sec.

param freq i

DXYc�S_]]Q^T�cUdc�dXU�VbUaeU^Si�d_�i (1..6).
1 = L1

2 = L2

3 = Lw

4 = Lc

5 = Lw/Lc>

6 = L1/L2
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param orbit i

DXYc�S_]]Q^T�cUdc�dXU�_bRYd�d_�ecU�d_�i (1..6).
1 = Precise

2 = Broadcast

param refsat sat

DXYc�S_]]Q^T�cUdc�dXU�bUVUbU^SU�cQdU\\YdU�V_b�dXU�7@C�cicdU]�d_
sat.

0 = Automatic

param refsatgln sat

DXYc�S_]]Q^T�cUdc�dXU�bUVUbU^SU�cQdU\\YdU�V_b�dXU�7<?>1CC�cic�
dU]�d_�sat.

param epherror limit

DXYc�S_]]Q^T�cUdc�dXU�]QhY]e]�Q\\_gUT�U`XU]UbYc�Ubb_b�

param maxiononoise value

DXYc�S_]]Q^T�cUdc�dXU�]QhY]e]�Y_^_c`XUbYS�^_YcU�Q\\_gUT�

param maxpossigma value

DXYc�S_]]Q^T�cUdc�dXU�]QhY]e]�`_cYdY_^�cYW]Q�

param minratio value

DXYc�S_]]Q^T�cUdc�dXU�]Y^Y]Q\�bQdY_^�

param tropscaling value

DXYc�S_]]Q^T�cUdc�dXU�db_`_c`XUbYS�cSQ\Y^W�
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param procmode value

DXYc�S_]]Q^T�cUdc�dXU�`b_SUcc_b�]_TU��gXUbU*
0 Split sessions when more than x minutes diff.

1 Combine all sessions

2 Split individual sessions

param procdiff value

DXYc�S_]]Q^T�c`USYVYUc�dXU�]QhY]e]�TYVVUbU^SU�RUdgUU^�cUc�
cY_^c��Y^�K]Y^M��RUV_bU�dXUi�QbU�c`\Yd�TebY^W�`b_SUccY^W��cUU�fQbY�
Q^d�procmode��

param defaulttemp value

param defaultpressure value

param defaulthumid value

DXUcU�S_]]Q^Tc�c`USYVi�dXU�TUVQe\d�fQ\eUc�V_b�ecU�TebY^W�]_TU\�
Y^W�_V�dXU�db_`_c`XUbU�

param autoassign value

DXYc�cgYdSX�TUVY^Uc�gXUdXUb�S__bTY^QdUc�QbU�d_�RU�QccYW^UT�Qed_�
]QdYSQ\\i�QVdUb�Q^�QTZecd]U^d�

param sysweight0 value

param sysweight1 value

param sysweight2 value

DXUcU�S_]]Q^Tc�c`USYVi�gUYWXdY^W�`QbQ]UdUbc�V_b�dXU�cicdU]
cdQdYS�7@C�RQcU\Y^Uc��[Y^U]QdYS�TQdQ�Q^T�dUbbUcdbYQ\�TQdQ�
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!'�$�' `b_ZUSd �� 1SSUcc�d_�@b_ZUSdc�

Ci^dQh*

project [params]+

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�QSSUcc�d_�`b_ZUSdc�

BUdeb^c*

4U`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

project get name

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�bUdeb^�dXU�^Q]U�_V�dXU
SebbU^d�`b_ZUSd�

project get version

DXYc�S_]]Q^T�bUdeb^c�dXU�fUbcY_^�^e]RUb�_V�7U_7U^Yec��U�W�
!"!�

project get versiondate

DXYc�S_]]Q^T�bUdeb^c�dXU�fUbcY_^�TQdU�_V�dXU�c_VdgQbU�

project get docversion

DXYc�S_]]Q^T�bUdeb^c�dXU�T_Se]U^d�fUbcY_^�^e]RUb��SebbU^d*
" �

project get progname

DXYc�S_]]Q^T�bUdeb^c�dXU�`b_WbQ]�^Q]U�
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project get copyright

DXYc�S_]]Q^T�bUdeb^c�Q�S_`ibYWXd�cdQdU]U^d�

project build

DXYc�S_]]Q^T�bUReY\Tc�Y^dUb^Q\�cdbeSdebUc�Q^T�cX_e\T�RU�SQ\\UT
gXU^UfUb�^Ug�TQdQ�XQc�RUU^�QTTUT�d_�dXU�SebbU^d�`b_ZUSd�

project lastsave

DXYc�S_]]Q^T�bUdeb^c�dXU�rtime�_V�dXU�\Qcd�cQfY^W�_V�dXU�SebbU^d
`b_ZUSd�

project get adjusted

DXYc�S_]]Q^T�cUQbSXUc�V_b�Y^V_b]QdY_^�gXUdXUb�dXU�`b_ZUSd�XQc
RUU^�QTZecdUT�

project get weighting x..z

DXYc�S_]]Q^T�bUdeb^c�dXU�Q�`bY_bY�gUYWXdY^W�fQ\eU�h��j

project get weighting sx..sz

DXYc�S_]]Q^T�bUdeb^c�dXU�Q�`bY_bY�gUYWXdY^W�fQ\eU�ch��cj

project get weighting mode

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�gUYWXdY^W�]_TU�Yc�_^��]_TU
UaeQ\c�!��_V�_VV��_dXUb�]_TUc�

project get 5parm avail

project get 5parm alpha

project get 5parm scale

project get 5parm dn

project get 5parm de

project get 5parm dh
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DXUcU�S_]]Q^Tc�bUdeb^�dXU�%�`QbQ]UdUbc�TUdUb]Y^UT�Vb_]�dXU
dbQ^cV_b]QdY_^c�_b�QTZecd]U^dc

project get 7parm dx..dz

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUbc�TUdUb]Y^UT�Vb_]�dXU�\_�
SQ\�QTZecd]U^d��U\U]U^dc�Th��Ti��Tj��dbQ^c\QdY_^�VQSd_bc��

project get 7parm ex..ez

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUb�fQ\eUc�Uh��Uj��b_dQdY_^
VQSd_bc��

project get 7parm scale

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUb�fQ\eU�cSQ\U

project get 7parm sdx..sdz

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUb�cdQ^TQbT�TUfYQdY_^�fQ\eU
cTh��cTj��dbQ^c\QdY_^�VQSd_bc�

project get 7parm sex..sez

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUb�cdQ^TQbT�TUfYQdY_^�fQ\eU
cUh��cUj��b_dQdY_^�VQSd_bc��

project get 7parm sscale

DXYc�S_]]Q^T�bUdeb^c�dXU�'�`QbQ]UdUb�cdQ^TQbT�TUfYQdY_^�fQ\eU
ccSQ\U��cSQ\U��

project get 7parm rms

DXYc�S_]]Q^T�bUdeb^c�dXU�B=C�_V�QTZecd]U^d�

project get 7parm niters
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DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�YdUbQdY_^c�TebY^W�QTZecd�
]U^d�

project get user

DXYc�S_]]Q^T�bUdeb^c�dXU�ecUb�^Q]U�

project get company

DXYc�S_]]Q^T�bUdeb^c�dXU�ecUbµc�S_]`Q^i�

project get initials

DXYc�S_]]Q^T�bUdeb^c�dXU�ecUbµc�Y^YdYQ\c

project get comment

DXYc�S_]]Q^T�bUdeb^c�dXU�SebbU^d�`b_ZUSdµc�S_]]U^dc�

project get refsyspos x

DXYc�S_]]Q^T�bUdeb^c�dXU�S__bTY^QdUc��Qd�gXYSX�dXU�SebbU^d�`b_�
ZUSdY_^�cicdU]�XQc�RUU^�Y^YdYQ\YjUT�

project get maxpellips

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�fQ\eU�_V�dXU�`b_SUccY^W�U\�
\Y`cUc�

project get maxpheight

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�fQ\eU�_V�XUYWXd�Ubb_bc�Vb_]
`b_SUccY^W�

project get maxaellips

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�fQ\eU�_V�dXU�QTZecd]U^d�U\�
\Y`cUc�
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project get maxaheight

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�fQ\eU�_V�XUYWXd�Ubb_bc�Vb_]
QTZecd]U^d

project get maxpellips

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�fQ\eU�_V�dXU�`b_SUccY^W�U\�
\Y`cUc�

project get gscale

DXYc�S_]]Q^T�bUdeb^c�dXU�SebbU^d�cSQ\U�VQSd_b�_V�dXU�WbQ`XYSc�

project invalidate

DXYc�S_]]Q^T�bUTbQgc�dXU�SebbU^d�`b_ZUSd�

project new

DXYc�S_]]Q^T�SbUQdU�Q�^Ug�`b_ZUSd�Q^T�Q�^Ug�`b_ZUSd�gY^T_g�

project close

DXYc�S_]]Q^T�S\_cUc�dXU�SebbU^d�`b_ZUSd�

project load fname

DXYc�S_]]Q^T�\_QTc�dXU�`b_ZUSd�gYdX�^Q]U�fname�

project save fname

DXYc�S_]]Q^T�cQfUc�dXU�`b_ZUSd�gYdX�^Q]U�fname�

project process all

DXYc�S_]]Q^T�`b_SUccUc�dXU�SebbU^d�`b_ZUSd�

project process selected
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DXYc�S_]]Q^T�`b_SUccUc�dXU�cU\USdUT�RQcU\Y^U�

project process clear

DXYc�S_]]Q^T�S\UQ^c�e`�`b_SUccY^W�bUce\dc�

project addobs obsfile

DXYc�S_]]Q^T�QTTc�Q^�_RcUbfQdY_^�VY\U�gYdX�^Q]U�obsfile�d_
dXU�SebbU^d�`b_ZUSd���1DD5>D9?>*�obsfile�]ecd�RU�Q�Ve\\i
aeQ\YVYUT�`QdX�

project addrnx rnxfile

DXYc�S_]]Q^T�QTTc�Q�B9>5H�U`XU]UbYc�VY\U�d_�dXU�SebbU^d�`b_Z�
USd���1DD5>D9?>*�rnxfile�]ecd�RU�Q�Ve\\i�aeQ\YVYUT�`QdX�

project addeph ephfile

DXYc�S_]]Q^T�QTTc�Q^�U`XU]UbYc��56!(��VY\U�d_�dXU�SebbU^d�`b_�
ZUSd���1DD5>D9?>*�ephfile�]ecd�RU�Q�Ve\\i�aeQ\YVYUT�`QdX�

project addprc prcfile

DXYc�S_]]Q^T�QTTc�Q�`bUSYcU�U`XU]UbYc�VY\U�d_�dXU�SebbU^d�`b_Z�
USd���1DD5>D9?>*�prcfile�]ecd�RU�Q�Ve\\i�aeQ\YVYUT�`QdX�

project addalm almfile

DXYc�S_]]Q^T�QTTc�Q^�Q\]Q^QS�VY\U�d_�dXU�SebbU^d�`b_ZUSd�
1DD5>D9?>*�almfile�]ecd�RU�Q�Ve\\i�aeQ\YVYUT�`QdX�

project addraw file

DXYc�S_]]Q^T�QTTc�Q�bQg�TQdQ�VY\U�d_�dXU�SebbU^d�`b_ZUSd��dXU�TU�
S_TUb�Yc�SQ\\UT�Q^T�dXU�VY\U�S_^fUbdUT���1DD5>D9?>*�File�]ecd
RU�Q�Ve\\i�aeQ\YVYUT�`QdX�
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project gen reference

DXYc�S_]]Q^T�Qed_]QdYSQ\\i�cU\USdc�dXU�RUcd�bUVUbU^SU�cdQdY_^
Q^T�VYhUc�Yd�

project gen eph

DXYc�S_]]Q^T�cdQbdc�dXU�WU^UbQdY_^�_V�U`XU]UbYc�TQdQ�V_b�dXU
SebbU^d�`b_ZUSd�

project gen system

DXYc�S_]]Q^T�bUWYcdUbc�dXU�dbQ^cV_b]QdY_^�]QSb_c�

project gen interval

DXYc�S_]]Q^T�cUdc�Q�`b_`Ub�`b_SUccY^W�Y^dUbfQ\��gXYSX�Yc�dXU
]Y^Y]e]�_V�Q\\�QfQY\QR\U�?2C�VY\Uc�

project gen projection x y z dn de dh rot scale

DXYc�S_]]Q^T�bUTUVY^Uc�dXU�SebbU^d�`b_ZUSdY_^�cicdU]�

project determine

DXYc�S_]]Q^T�cUQbSXUc�V_b�dXU�SebbU^d�`b_ZUSd��YV�dXUbU�Yc�Q^i��
6_b�Y^dUb^Q\�ecU�_^\i�

project registerlayer name

DXYc�S_]]Q^T�SbUQdUc�Q�^Ug�\QiUb�Y^�dXU�WbQ`XYS�cicdU]�

project modified x

DXYc�S_]]Q^T�cUdc�dXU�]_TYVYUT�cdQdU�_V�dXU�SebbU^d�`b_ZUSd�
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!'�$�( bdY]U � DY]U�3Q\Se\QdY_^c

Ci^dQh*

rtime [params]+

Ci^_`cYc*

GYdX�dXYc�S_]]Q^T�i_e�SQ^�S_^fUbd�dY]Uc�d_�TYVVUbU^d�cicdU]c

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

rtime setrtime rtime

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�Y^YdYQ\YjU�SQ\Se\QdY_^c�gYdX
b_WeU�dY]U�rtime

rtime setdate year month day

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�Y^YdYQ\YjU�SQ\Se\QdY_^c�gYdX
iUQb��]_^dX��TQi�

rtime setgpstime week secs

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�Y^YdYQ\YjU�SQ\Se\QdY_^c�gYdX
7@C�gUU[�Q^T�cUS_^Tc�

rtime get gpsweek

DXYc�S_]]Q^T�bUdeb^c�dXU�7@C�gUU[�

rtime get gpssecs

DXYc�S_]]Q^T�bUdeb^c�dXU�7@C�cUS_^Tc�
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rtime get year

DXYc�S_]]Q^T�bUdeb^c�dXU�iUQb�

rtime get month

DXYc�S_]]Q^T�bUdeb^c�dXU�]_^dX�

rtime get day

DXYc�S_]]Q^T�bUdeb^c�dXU�TQi�

rtime get hour

DXYc�S_]]Q^T�bUdeb^c�dXU�X_eb�

rtime get min

DXYc�S_]]Q^T�bUdeb^c�dXU�]Y^edUc�

rtime get secs

DXYc�S_]]Q^T�bUdeb^c�dXU�cUS_^Tc�

rtime get msecs

DXYc�S_]]Q^T�bUdeb^c�dXU�]Y\\YcUS_^Tc�

rtime get dow

DXYc�S_]]Q^T�bUdeb^c�dXU�TQi�_V�gUU[�

rtime get doy

DXYc�S_]]Q^T�bUdeb^c�TQi�_V�iUQb�

rtime get mjd

DXYc�S_]]Q^T�bUdeb^c�Q�]_TYVYUT�:e\YQ^�TQdU�
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rtime get date

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�S_^dQY^Y^W�Q�TQdU�S_bbUc`_^TY^W
d_�dXU�SebbU^d�\_SQ\U�

rtime get time

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�S_^dQY^Y^W�Q�dY]U�S_bbUc`_^TY^W
d_�dXU�SebbU^d�\_SQ\U�

rtime get datetime

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�S_^dQY^Y^W�Q�TQdU�Q^T�dY]U�

rtime get timedate

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�S_^dQY^Y^W�Q�dY]U�Q^T�TQdU�

rtime get current

DXYc�S_]]Q^T�bUdeb^c�dXU�SebbU^d�S_]`edUb�dY]U�Qc�Q�rtime�
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Ci^dQh*

spoint [params]

Ci^_`cYc*

DXUcU�S_]]Q^Tc�`b_fYTU�Ve\\�QSSUcc�d_�dXU�Y^dUb^Q\�TQdQ�cdbeSdebU
[UU`Y^W�`_Y^d�Y^V_b]QdY_^����@\UQcU�^_dU*�dXU�ecQWU�_V�dXYc�S_]]Q^T
=ECD�RU�Y^YdYQ\YjUT�Ri�ecU�_V�dXU�collect all�fQbYQ^d�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

spoint collect all

DXYc�S_]]Q^T�Y^YdYQ\YjUc�dXU�spoint�S_]]Q^T�Q^T�=ECD�RU
SQ\\UT�RUV_bU�Q^i�_dXUb�ecU�_V�Yd�

spoint set fix

6Yh�dXU�SebbU^d�`_Y^d�

spoint defxyz name x y z

DXYc�S_]]Q^T�TUVY^Uc�dXU�`_Y^d�²name” �Q^T�QccYW^c�Yd�dXU�WU_�
SU^dbYS�S__bTY^QdUc�h��i��j��9V�dXU�`_Y^d�T_Uc^µd�UhYcd��Yd�gY\\�RU�SbU�
QdUT�
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spoint defneh name n e h

DXYc�S_]]Q^T�TUVY^Uc�dXU�`_Y^d�²name” �Q^T�QccYW^c�Yd�dXU�\_SQ\
`\Q^U�S__bTY^QdUc�^��U��X��9V�dXU�`_Y^d�T_Uc^µd�UhYcd��Yd�gY\\�RU�SbU�
QdUT�

spoint get id

DXYc�S_]]Q^T�bUdeb^c�dXU�e^YaeU�94�^e]RUb�_V�dXU�cdQdYS�`_Y^d�

spoint getn

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�`_Y^dc�

spoint defn i

DXYc�S_]]Q^T�]Q[Uc�`_Y^d�gYdX�Y^TUh�Y�dXU�SebbU^d�`_Y^d�

spoint defid i

DXYc�S_]]Q^T�]Q[Uc�`_Y^d�gYdX�94�Y�dXU�SebbU^d�`_Y^d�

spoint get name

DXYc�S_]]Q^T�bUdeb^c�dXU�^Q]U�_V�dXU�SebbU^d�`_Y^d�

spoint get sernr

DXYc�S_]]Q^T�bUdeb^c�dXU�cUbYQ\�^e]RUb�_V�dXU�SebbU^d�`_Y^d�
gXYSX�Yc�dXU�Y^dUb^Q\�S_e^d�

spoint get fix

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�`_Y^d�Yc�VYhUT�

spoint get fixn

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�>�Yc�VYhUT�
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spoint get fixe

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�5�Yc�VYhUT�

spoint get fixh

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�8�Yc�VYhUT�

spoint get fixsn

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�cYW]Q�>�Yc�VYhUT�

spoint get fixse

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�cYW]Q�5�Yc�VYhUT�

spoint get fixsh

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�cYW]Q�8�Yc�VYhUT�

spoint get adjust

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�`_Y^d�gQc�QTZecdUT�

spoint get x..z

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�S__bTY^QdUc�H�I�J�

spoint get code

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�S_TU�

spoint get info

DXYc�S_]]Q^T�bUdeb^c�dXU�`_Y^d�Y^V_�

spoint get lat

DXYc�S_]]Q^T�bUdeb^c�dXU�\QdYdeTU��G7C($��_V�dXU�`_Y^d�
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spoint get lon

DXYc�S_]]Q^T�bUdeb^c�dXU�\_^WYdeTU��G7C($��_V�dXU�`_Y^d�

spoint get h

DXYc�S_]]Q^T�bUdeb^c�dXU�XUYWXd��G7C($��_V�dXU�`_Y^d�

spoint get cov 0..5

DXYc�S_]]Q^T�bUdeb^c�dXU�fQbYQ^SU�S_fQbYQ^SU�U\U]U^d� ��%�_V
dXU�cdQdYS�`_Y^d��DXUcU�S_bbUc`_^T�d_�S_fhh��S_fhi��S_fii��S_fhj��S_fij�
S_fjj�

spoint get ax 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�QTZecdUT�H��J�S__bTY^QdUc�_V�dXU�cdQdYS
`_Y^d�

spoint get al 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�QTZecdUT�^QdY_^Q\�`\Q^U�S__bTY^QdUc�_V
dXU�cdQdYS�`_Y^d�

spoint get wgsx 0..2

DXYc�S_]]Q^T�bUdeb^c�G7C($�H��J�S__bTY^QdU�_V�dXU�cdQdYS�`_Y^d
�cQ]U�Qc�´hµ��

spoint get loc 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�\_SQ\�`\Q^U�S__bTY^QdUc�_V�dXU�cdQdYS
`_Y^d�

spoint get haslocal

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�`_Y^d�XQc�\_SQ\�S__bTY^QdUc�



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�) "

spoint get control 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�S_^db_\�S__bTY^QdUc�_V�dXU�cdQdYS�`_Y^d�

spoint get hascontrol

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�`_Y^d�XQc�S_^db_\�S__bTY^QdUc�

spoint get north

DXYc�S_]]Q^T�bUdeb^c�>_bdX�_V�^QdY_^Q\�S__bTY^QdUc�

spoint get east

DXYc�S_]]Q^T�bUdeb^c�5Qcd�_V�^QdY_^Q\�S__bTY^QdUc�

spoint get height

DXYc�S_]]Q^T�bUdeb^c�8UYWXd�_V�^QdY_^Q\�S__bTY^QdUc�

spoint get zone

DXYc�S_]]Q^T�bUdeb^c�j_^U�_V�^QdY_^Q\�S__bTY^QdUc��YV�QfQY\QR\U�
))))�U\cU��
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!'�$�!  dQSXi � 1SSUcc�d_�D_dQ\�CdQdY_^�4QdQ

Ci^dQh*

tachy [params]+

Ci^_`cYc*

GYdX�dXUcU�S_]]Q^Tc�i_e�SQ^�QSSUcc�dXU�Y^dUb^Q\�TQdQ�cdbeSdebU�d_dQ\
cdQdY_^�TQdQ�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

tachy getn

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�d_dQ\�cdQdY_^�U^�
dbYUc�

tachy defn i

DXYc�S_]]Q^T�]Q[Uc�dXU�d_dQ\�cdQdY_^�fUSd_b�gYdX�Y^TUh�Y�dXU�Seb�
bU^d�fUSd_b�

tachy enable

DXYc�S_]]Q^T�U^QR\Uc�dXU�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^d�

tachy disable

DXYc�S_]]Q^T�TYcQR\Uc�dXU�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^d�
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tachy get id

DXYc�S_]]Q^T�bUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc
e^YaeU�YT�

tachy get hasd

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�SebbU^d�d_dQ\�cdQdY_^�]UQc�
ebU]U^d�XQc�Q�TYcdQ^SU�]UQcebU]U^d�

tachy get hash

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�SebbU^d�d_dQ\�cdQdY_^�]UQc�
ebU]U^d�XQc�Q�X_bYj_^dQ\�Q^W\U�]UQcebU]U^d�

tachy get hasv

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�SebbU^d�d_dQ\�cdQdY_^�]UQc�
ebU]U^d�XQc�Q�fUbdYSQ\�Q^W\U�]UQcebU]U^d�

tachy get d

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�TYcdQ^SU�

tachy get h

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�X_bYj_^dQ\�Q^W\U�

tachy get v

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�fUbdYSQ\�Q^W\U�

tachy get ih1

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�Y^cdbe]U^d�XUYWXd�Qd
\UVd�`_Y^d�
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tachy get ih2

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�Y^cdbe]U^d�XUYWXd�Qd
bYWXd�`_Y^d�

tachy get idp1

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�YT�_V�\UVd�`_Y^d�

tachy get idp2

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�YT�_V�bYWXd�`_Y^d�

tachy get group

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�Wb_e`�

tachy get status

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�cdQdec�

tachy get machineoff

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�]QSXY^U�_VVcUd�

tachy get machinerel

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�]QSXY^U�bU\QdYfU�Ub�
b_b�

tachy get machineangle

BUdeb^c�SebbU^d�d_dQ\�cdQdY_^�]UQcebU]U^dµc�]QSXY^U�Q^W\U�QSSe�
bQSi�
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!'�$�!! dTQde] � 1SSUcc�Q^T�3bUQdU�4Qde]c�

Ci^dQh*

tdatum [params]+

Ci^_`cYc*

GYdX�dXUcU�S_]]Q^Tc�i_e�SQ^�QSSUcc�dXU�`QbQ]UdUbc�_V�dXU�SebbU^d
CicdU]µc�TQde]�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

tdatum name

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�TUcSbYRY^W�dXU�TQde]�_V�dXU�Seb�
bU^d�CicdU]�

tdatum param scale

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�cSQ\U�`QbQ]U�
dUb�

tdatum dx

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�dbQ^c\QdY_^�Y^
h�TYbUSdY_^�

tdatum dy
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DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�dbQ^c\QdY_^�Y^
i�TYbUSdY_^�

tdatum dz

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�dbQ^c\QdY_^�Y^
j�TYbUSdY_^�

tdatum rx

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�h�b_dQdY_^�`Q�
bQ]UdUb��DXU�e^Yd�_V�dXYc�fQ\eU�Yc�QbS�cUS_^Tc�

tdatum ry

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�i�b_dQdY_^�`Q�
bQ]UdUb���DXU�e^Yd�_V�dXYc�fQ\eU�Yc�QbS�cUS_^Tc�

tdatum rz

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�TQde]µc�j�b_dQdY_^�`Q�
bQ]UdUb��DXU�e^Yd�_V�dXYc�fQ\eU�Yc�QbS�cUS_^Tc�
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!'�$�!" dTYQ\_W � 4Yc`\Qi�CicdU]�4YQ\_Wc�

Ci^dQh*

tdialog [params]+

Ci^_`cYc*

GYdX�dXUcU�S_]]Q^Tc�i_e�SQ^�TYc`\Qi�dXU�CicdU]�CU\USd_b��CicdU]
5TYd_b��@b_ZUSdY_^��4Qde]��Q^T�5\\Y`c_YT�5TYd_b�TYQ\_Wc��BUdeb^c�dXU
cU\USdUT�CicdU]�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

tdialog syssel

DXYc�S_]]Q^T�_`U^c�Q�CicdU]�CU\USd_b�TYQ\_W�Q^T�bUdeb^c�dXU�cU�
\USdUT�CicdU]�

tdialog syssel system

DXYc�S_]]Q^T�`bU�cU\USdc�dXU�c`USYVYUT�CicdU]�

tdialog syssel system title

DXYc�S_]]Q^T�cUdc�dXU�TYQ\_W�dYd\U�
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tdialog syssel system title sysType

DXYc�S_]]Q^T�TYc`\Qic�_^\i�CicdU]c�_V�di`U� ��&*
0 all Systems;

1 Systems with a normal projection;

2 Systems with ellipsoid only;

3 1 or 2;

4 Systems with a special projection;

5 1 or 4;

6 2 or 4;

tdialog sysedit

DXYc�S_]]Q^T�_`U^c�Q�CicdU]�5TYd_b�TYQ\_W��BUdeb^c�dXU�\Qcd�UT�
YdUT�CicdU]�

tdialog sysedit system

DXYc�S_]]Q^T�`bU�cU\USdc�dXU�c`USYVYUT�CicdU]�

tdialog projedit

DXYc�S_]]Q^T�_`U^c�Q�@b_ZUSdY_^�5TYd_b�TYQ\_W�

tdialog datumedit

DXYc�S_]]Q^T�_`U^c�Q�4Qde]�5TYd_b�TYQ\_W�

tdialog elledit

DXYc�S_]]Q^T�_`U^c�Q^�5\\Y`c_YT�5TYd_b�TYQ\_W�



1``U^TYh�!'�� 7U_7U^Yec
=QSb_�@b_WbQ]]Y^W EcUbµc�=Q^eQ\

!'�)! 

!'�$�!# dU\\Y`c � 1SSUcc�Q^T�3bUQdU�5\\Y`c_YTc

Ci^dQh*

tellips [params]+

Ci^_`cYc*

GYdX�dXUcU�S_]]Q^Tc�i_e�SQ^�QSSUcc�`QbQ]UdUbc�_V�dXU�SebbU^d�Cic�
dU]µc�U\\Y`c_YT�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

tellips name

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�TUcSbYRY^W�dXU�U\\Y`c_YT�_V�dXU
SebbU^d�CicdU]�

tellips axisa

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�U\\Y`c_YTµc�cU]Y]QZ_b
QhYc�

tellips axisb

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�U\\Y`c_YTµc�cU]Y]Y^_b
QhYc�

tellips flataxisa

DXYc�S_]]Q^T�bUdeb^c�Q�V\_Qd�fQ\eU�V_b�dXU�U\\Y`c_YTµc�V\QddU^Y^W�
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!'�$�!$ d`b_Z � �1SSUcc�Q^T�3bUQdU�@b_ZUS�
dY_^c�

Ci^dQh*

tproj name

Ci^_`cYc*

GYdX�dXYc�S_]]Q^T�i_e�SQ^�SbUQdU�Q�^Ug�`b_ZUSdY_^�

BUdeb^c*

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�TUcSbYRY^W�dXU�^Ug�`b_ZUSdY_^
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!'�$�!% dbQ^c � 1SSUcc�dXU�DbQ^cV_b]QdY_^�=Q�
SXY^U�

Ci^dQh*

trans [params]

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�Ve\\�QSSUcc�d_�dXU�Y^dUb^Q\�dbQ^cV_b]QdY_^�]Q�
SXY^U��5QSX�_V�dXUcU�Ve^SdY_^c�XQc�Q�cUd�_V�bUdeb^�`QbQ]UdUbc�Q^T�QT�
TYdY_^Q\\i�bUdeb^c� �YV�dXU�dbQ^cV_b]QdY_^�VQY\UT�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

trans xyz2geo x y z p l h

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�3QbdUcYQ^
G7C($�HIJ�S__bTY^QdUc�d_�WU_WbQ`XYSQ\�`XY��\Q]��X�S__bTY^QdUc�

trans geo2xyz p l h x y z

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�WU_WbQ`XYSQ\
`XY��\Q]��X�S__bTY^QdUc�d_�3QbdUcYQ^�G7C($�HIJ�S__bTY^QdUc�

trans xyz2neh x y z n e h

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�3QbdUcYQ^
G7C($�HIJ�S__bTY^QdUc�d_�cdQdU�`\Q^U�>_bdX��5Qcd��8UYWXd�S__b�
TY^QdUc�
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trans xyz2geo n e h x y z

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�cdQdU�`\Q^U
>_bdX��5Qcd��8UYWXd�S__bTY^QdUc�d_�3QbdUcYQ^�G7C($�HIJ�S__bTY�
^QdUc�

trans pro x1 y1 z1 x2 y2 z2

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�Vb_]�dXU
G7C($�CicdU]�d_�dXU�SebbU^d�CicdU]�

trans orp x1 y1 z1 x2 y2 z2

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�dbQ^cV_b]�Vb_]�dXU�Seb�
bU^d�CicdU]�d_�dXU�G7C($�CicdU]�

trans geoidh iswgs84 x y z h

DXYc�S_]]Q^T�Y^cdbeSdc�dXU�c_VdgQbU�d_�SQ\Se\QdU�WU_YT�XUYWXdc�
iswgs84�RUY^W*

0 expects XYZ in current System and returns geoid
height on System’s geoid model.

1 expects WGS84 XYZ coordinate and returns geoid
height on WGS84 geoid model.
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!'�$�!& dcicdU] � CUd�Q�CicdU]�Q^T�3bUQdU�>Ug
CicdU]c

Ci^dQh*

tsystem [params]+

Ci^_`cYc*

GYdX�dXUcU�S_]]Q^Tc�i_e�SQ^�SbUQdU�Q�^Ug�CicdU]�

BUdeb^c*

TU`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

tsystem name

DXYc�S_]]Q^T�bUdeb^c�Q�cdbY^W�TUcSbYRY^W�dXU�SebbU^d�CicdU]�

tsystem set ”name” [ x y z ]

DXYc�S_]]Q^T�cUdc�dXU�SebbU^d�CicdU]��9V�dXU�CicdU]�T_Uc�^_d
XQfU�Q�`b_ZUSdY_^��i_e�XQfU�d_�c`USYVi�Q^�HIJ�S__bTY^QdU��gXYSX�Yc
dXU^�Y^dUb`bUdUT�Qc�dXU�SU^dbQ\�]UbYTYQ^�V_b�dXU�TUVQe\dY^W�DbQ^c�
fUbcU�=UbSQd_b�`b_ZUSdY_^�

tsystem setm defbypos x y z

DXYc�S_]]Q^T�cUdc�dXU�SebbU^d�CicdU]�Qc�³\_SQ\³�RQcUT�_^�HIJ
S__bTY^QdUc��Y^�G7C($��

tsystem hasproj

DXYc�S_]]Q^T�bUdeb^c�!�YV�dXU�SebbU^d�CicdU]�XQc�Q�`b_ZUSdY_^��Yc
_V�di`U� ��
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tsystem def

DXYc�S_]]Q^T�cdQbdc�dXU�TUVY^YdY_^�_V�Q�^Ug�CicdU]�

tsystem type i

DXYc�S_]]Q^T�cUdc�dXU�CicdU]�di`U�d_�Y�
0 System with a normal projection;

1 System without a projection (ellipsoid only)

2 System based on a special projection;

tsystem proj ”name”

DXYc�S_]]Q^T�cUdc�dXU�`b_ZUSdY_^�^Q]U�V_b�Q�di`U� �CicdU]�

tsystem zone num

DXYc�S_]]Q^T�cUd�dXU�`b_ZUSdY_^µc�j_^U�^e]RUb�V_b�Q�di`U� �Cic�
dU]�

tsystem ellips ”name”

DXYc�S_]]Q^T�cUdc�dXU�U\\Y`c_YT�^Q]U�V_b�Q�di`U�!�CicdU]�

tsystem special ”name”

DXYc�S_]]Q^T�cUdc�dXU�c`USYQ\�`b_ZUSdY_^�^Q]U�V_b�Q�di`U�"�Cic�
dU]�

tsystem datum ”name”

DXYc�S_]]Q^T�cUdc�dXU�TQde]�^Q]U�V_b�Q�CicdU]�

tsystem geoid ”name”

DXYc�S_]]Q^T�cUdc�dXU�WU_YT�^Q]U�V_b�Q�CicdU]�

tsystem create ”name”

DXYc�S_]]Q^T�SbUQdUc�dXU�^Ug�CicdU]�QccYW^Y^W�Yd�dXYc�^Q]U�
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!'�$�!' fUSd_b� � 1SSUcc�d_��FUSd_bc

Ci^dQh*

vector [params]+

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�Ve\\�QSSUcc�d_�dXU�Y^dUb^Q\�TQdQ�cdbeSdebUc
[UU`Y^W�fUSd_b�Y^V_b]QdY_^��DXU�S_]]Q^Tc�_`UbQdU�_^�dXU�SebbU^d�fUS�
d_b��DXU�V_\\_gY^W�fQbYQ^dc�QbU�`_ccYR\U�

BUdeb^c*

4U`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*

vector collect all

DXYc�S_]]Q^T�S_\\USdc�Y^dUb^Q\�Y^V_b]QdY_^�Q^T�]ecd�RU�ecUT
RUV_bU�Q^i�_dXUb�fQbYQ^d�SQ^�RU�ecUT�

vector getn

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�fUSd_bc�

vector defn i

DXYc�S_]]Q^T�]Q[Uc�dXU�fUSd_b�gYdX�Y^TUh�Y�dXU�SebbU^d�fUSd_b�

vector enable

DXYc�S_]]Q^T�U^QR\Uc�dXU�SebbU^d�fUSd_b�

vector disable

DXYc�S_]]Q^T�TYcQR\Uc�dXU�SebbU^d�fUSd_b
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vector get id

DXYc�S_]]Q^T�bUdeb^c�dXU�fUSd_bµc�e^YaeU�YT�fQ\eU�

vector get idp1

DXYc�S_]]Q^T�bUdeb^c�dXU�\UVd�`_Y^dµc�YT�fQ\eU�

vector get idp2

DXYc�S_]]Q^T�bUdeb^c�dXU�bYWXd�`_Y^dµc�YT�fQ\eU�

vector get desc

DXYc�S_]]Q^T�bUdeb^c�Q�TUcSbY`dY_^�_V�dXU�SebbU^d�fUSd_b�Qc�Yd
SQ^�RU�cUU^�Y^�dXU�^QfYWQd_b�

vector get enable

DXYc�S_]]Q^T�bUdeb^c�gXUdXUb�dXU�SebbU^d�fUSd_b�Yc�U^QR\UT�

vector get solutions [i]

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�QfQY\QR\U�c_\edY_^c�Y^�dXU
SebbU^d�R\_S[�_V�bUce\dc�

vector get ifrq

DXYc�S_]]Q^T�bUdeb^c�dXU�VbUaeU^Si�cUd�TebY^W�`b_SUccY^W�

vector get mode

DXYc�S_]]Q^T�bUdeb^c�dXU�]_TU�_V�`b_SUccY^W��gXUbU
1 - Static Processing

2 - Kinematic Processsing

else - Unknown
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vector get type

DXYc�S_]]Q^T�bUdeb^c�dXU�di`U�_V�dXU�c_\edY_^��gXUbUQc�di`U�Yc*
Float, L1 = (1 <<  1);

Float, L2 = (1 <<  2);

Float Lw = (1 <<  3);

Float Ln = (1 <<  4);

Float Lc = (1 <<  5);

Fixed, L1 = (1 <<  6);

Fixed, L2 = (1 <<  7);

Fixed, Lw= (1 <<  8);

Fixed, Ln = (1 <<  9);

Fixed, Lc = (1 << 10);

Triple Difference = (1 << 11);

Stop&Go Solution = (1 << 14);

I/O Solution (from File) = (1 << 15);

vector get pdop_min

DXYc�S_]]Q^T�bUdeb^c�dXU�]Y^Y]e]�@4?@�bUQSXUT�TebY^W
`b_SUccY^W�

vector get pdop_max

DXYc�S_]]Q^T�bUdeb^c�dXU�]QhY]e]�@4?@�bUQSXUT�TebY^W
`b_SUccY^W�

vector get rdop

DXYc�S_]]Q^T�bUdeb^c�dXU�g_bcd�B4?@�bUQSXUT�TebY^W�`b_SUcc�
Y^W�

vector get rms
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DXYc�S_]]Q^T�bUdeb^c�dXU�B=C�bUQSXUT�TebY^W�`b_SUccY^W��1d�
dU^dY_^*�DXYc�fQ\eU�Yc�bUdeb^UT�Y^�K]]M�

vector get ratio

DXYc�S_]]Q^T�bUdeb^c�dXU�BQdY_�bUQSXUT�TebY^W�`b_SUccY^W�

vector get start

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQbdY^W�dY]U�_V�dXU�`b_SUccUT�Y^dUbfQ\�

vector get end

DXYc�S_]]Q^T�bUdeb^c�dXU�U^TY^W�dY]U�_V�dXU�`b_SUccUT�Y^dUbfQ\�

vector get interval

DXYc�S_]]Q^T�bUdeb^c�dXU�Y^dUbfQ\�gYdX�gXYSX�dXU�\Y^U�gQc�`b_S�
UccUT�

vector get nsats

DXYc�S_]]Q^T�bUdeb^c�dXU�^e]RUb�_V�cQdU\\YdUc�ecUT�TebY^W
`b_SUccY^W�

vector get status

DXYc�S_]]Q^T�bUdeb^c�dXU�cdQdec�g_bT�_V�dXU�bUce\d�

vector get cov 0..5

DXYc�S_]]Q^T�bUdeb^c�dXU�fQbYQ^SU��S_fQbYQ^SU�U\U]U^d� ��%�
gXYSX�S_bbUc`_^T�d_�S_fhh��S_fhi��S_fii��S_fhj��S_fij��S_fjj�

vector get dx 0..2

DXYc�S_]]Q^T�bUdeb^c�dXU�fUSd_b�h��i��j�S__bTY^QdUc�

vector get x 0..2
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DXYc�S_]]Q^T�bUdeb^c�dXU�bUVUbU^SU�h��i��j�S__bTY^QdUc�
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!(� CQ]`\U�4QdQ
DXYc�Q``U^TYh�WYfUc�Q^�Y^db_TeSdY_^�_^�X_g�d_�ecU�dXU�cQ]`\U�TQdQ
`b_fYTUT�gYdX�dXU�Y^cdQ\\QdY_^�34�

9V�i_e�XQfU�^_d�iUd�Y^cdQ\\UT�dXU�7U_7U^Yec�cQ]`\U�TQdQ��i_e�cX_e\T
T_�c_�V_\\_gY^W�dXU�Y^cdbeSdY_^c�Y^�SXQ`dUb�"�_V�dXYc�]Q^eQ\��9V�i_e
SX__cU�dXU�Y^cdQ\\QdY_^�di`U�Di`YSQ\��Q\\�cQ]`\U�TQdQ�gY\\�RU�Y^cdQ\\UT�
D_�cU\USd�_^U�_b�cUfUbQ\�TQdQ�cUdc��i_e�cX_e\T�SX__cU�dXU�Y^cdQ\\QdY_^
di`U�3ecd_]�

GU�ceWWUcd�dXQd�i_e�Y^cdQ\\�dXU�cQ]`\U�TQdQ�Y^d_�dXU�ceR�TYbUSd_bi
LSAMPLES�_V�i_eb�7U_7U^Yec�b__d�TYbUSd_bi�

3_^dU^dc*
4�! ?fUbfYUg��������������������������������������������������������������������������������������!'�'

4�" DXU�>Udg_b[�1^Ti �������������������������������������������������������������������!'�!#

4�# DXU�>Udg_b[�1cXdUSX�<!" �������������������������������������������������������!'�"#

4�$ DXU�>Udg_b[�77"$ ������������������������������������������������������������������!'�#!

4�% DXU�>Udg_b[�77"$�>Ud �����������������������������������������������������������!'�#'

4�& DXU�>Udg_b[�8_b^�������������������������������������������������������������������!'�%#

4�' DXU�>Udg_b[�=UdbY[ �����������������������������������������������������������������!'�&)

4�( DXU�>Udg_b[�?D6 ��������������������������������������������������������������������!'�((

4�) DXU�>Udg_b[�@_UbY^Wc��������������������������������������������������������������!'�)(

4�! DXU�>Udg_b[�Cd_`W_ �������������������������������������������������������������!'�!! 

H
9^cdQ\\

CQ]`\Uc*
3X��"�!�"
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6YWebUc*
6YWebU�4�!*�>Udg_b[�1^Ti���9^cUbd�6Y\Uc �������������������������������������������!'�!#
6YWebU�4�"*�>Udg_b[�1^Ti���CY^W\U�@_Y^d�@_cYdY_^c �������������������������!'�!$
6YWebU�4�#*�>Udg_b[�1^Ti���6Yh�E^VYh�@_Y^d�����������������������������������!'�!%
6YWebU�4�$*�>Udg_b[�1^Ti���@b_`Ubdi�@_Y^d�HIJ �����������������������������!'�!%
6YWebU�4�%*�>Udg_b[�1^Ti���@b_SUccUT���������������������������������������������!'�!&
6YWebU�4�&*�>Udg_b[�1^Ti���1TZecd]U^d�CUddY^Wc ����������������������������!'�!'
6YWebU�4�'*�>Udg_b[�1^Ti�°�1TZecdUT�@b_ZUSd ���������������������������������!'�!(
6YWebU�4�(*�>Udg_b[�1^Ti���1TZecd]U^d�BU`_bd������������������������������!'�!)
6YWebU�4�)*�>Udg_b[�1^Ti���@_Y^d<Ycd! ��������������������������������������������!'�" 
6YWebU�4�! *�>Udg_b[�1^Ti*�DXU�CicdU]c�>14(#�Q^T�>14"' ������!'�" 
6YWebU�4�!!*�>Udg_b[�1^Ti���DbQ^cV_b]�d_���� ���������������������������������!'�"!
6YWebU�4�!"*�>Udg_b[�1^Ti���DbQ^cV_b]�d_�>14"' ������������������������!'�""
6YWebU�4�!#*�>Udg_b[�1^Ti���6Y^Q\�@_Y^d�<Ycd ����������������������������������!'�""
6YWebU�4�!$*�>Udg_b[�1cXdUSX�<!"���9^cUbd�6Y\Uc �����������������������������!'�"#
6YWebU�4�!%*�>Udg_b[�1cXdUSX�<!"���CY^W\U�@_Y^d�@_cYdY_^c �����������!'�"$
6YWebU�4�!&*�>Udg_b[�1cXdUSX�<!"���CSQ^�?RcUbfQdY_^�6Y\Uc����������!'�"%
6YWebU�4�!'*�>Udg_b[�1cXdUSX�<!"���CY^W\U�@_Y^d�@_cYdY_^�������������!'�"&
6YWebU�4�!(*�>Udg_b[�1cXdUSX�<!"���C@@�BUce\d������������������������������!'�"&
6YWebU�4�!)*�>Udg_b[�1cXdUSX�<!"���@b_ZUSd�@b_SUccUT ������������������!'�"'
6YWebU�4�" *�>Udg_b[�1cXdUSX�<!"���CSQ^�2QcU\Y^U�������������������������!'�"(
6YWebU�4�"!*�>Udg_b[�1cXdUSX�<!"���4YcQR\U�CQdc�Q^T�DY]U�C`Q^c !'�")
6YWebU�4�""*�>Udg_b[�1cXdUSX�<!"���2QcU\Y^U�@b_`UbdYUc��@QWU�5\\Y`c!'�

")
6YWebU�4�"#*�>Udg_b[�1cXdUSX�<!"���1TZecdUT���������������������������������!'�# 
6YWebU�4�"$*�>Udg_b[�77"$���9^cUbd�6Y\Uc ����������������������������������������!'�#!
6YWebU�4�"%*�>Udg_b[�77"$���CY^W\U�@_Y^d�@_cYdY_^c ����������������������!'�#"
6YWebU�4�"&*�>Udg_b[�77"$���>QfYWQd_b ������������������������������������������!'�#"
6YWebU�4�"'*�>Udg_b[�77"$���4YcQR\U�1\\�CUccY_^c ��������������������������!'�##
6YWebU�4�"(*�>Udg_b[�77"$���CUccY_^�CU\USd_b��������������������������������!'�##
6YWebU�4�")*�>Udg_b[�77"$���7<>�CQdc�������������������������������������������!'�#$
6YWebU�4�# *�>Udg_b[�77"$���CUccY_^�C"�@b_SUccUT������������������������!'�#%
6YWebU�4�#!*�>Udg_b[�77"$���@b_SUccY^W�?`dY_^c�@b_SUcc_b ���������!'�#%
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6YWebU�4�#"*�>Udg_b[�77"$���2QcU\Y^U�BU�`b_SUccUT ��������������������� !'�#&
6YWebU�4�##*�>Udg_b[�77"$�>Ud���4US_TY^W�BQg�4QdQ ������������������ !'�#'
6YWebU�4�#$*�>Udg_b[�77"$�>Ud���@bU\Y]Y^Qbi�>Ud ������������������������ !'�#(
6YWebU�4�#%*�>Udg_b[�77"$�>Ud���C@@�GY^T_g������������������������������ !'�#)
6YWebU�4�#&*�>Udg_b[�77"$�>Ud���C@@�BUce\dc�V_b�7@C������������������ !'�#)
6YWebU�4�#'*�>Udg_b[�77"$�>Ud���C@@�BUce\d�V_b�7<?>1CC��������� !'�$ 
6YWebU�4�#(*�>Udg_b[�77"$�>Ud���HIJ�3__bTY^QdUc ���������������������� !'�$!
6YWebU�4�#)*�>Udg_b[�77"$�>Ud���1^dU^^Q�8UYWXd�4UVY^YdY_^������ !'�$"
6YWebU�4�$ *�>Udg_b[�77"$�>Ud���@b_SUccUT�2QcU\Y^Uc ������������������ !'�$#
6YWebU�4�$!*�>Udg_b[�77"$�>Ud���2QcU\Y^U�BU`_bd ������������������������ !'�$$
6YWebU�4�$"*�>Udg_b[�77"$�>Ud���CicdU]�CU\USd_b ������������������������� !'�$%
6YWebU�4�$#*�>Udg_b[�77"$�>Ud���CicdU]�5TYd_b ���������������������������� !'�$%
6YWebU�4�$$*�>Udg_b[�77"$�>Ud���>Ug�CicdU]�>Q]U �������������������� !'�$&
6YWebU�4�$%*�>Udg_b[�77"$�>Ud���>Ug�@b_ZUSdY_^ ������������������������� !'�$&
6YWebU�4�$&*�>Udg_b[�77"$�>Ud���@b_ZUSdY_^��5\\Y`c_YT�Q^T�4Qde]!'�

$'
6YWebU�4�$'*�>Udg_b[�77"$�>Ud���3X__cU�7U_YT�=_TU\���������������� !'�$(
6YWebU�4�$(*�>Udg_b[�77"$�>Ud���DbQ^cV_b]�G7C($�d_�EC�3Q\YV_b^YQ

��������������������������������������������������������������������������������������������������� !'�$)
6YWebU�4�$)*�>Udg_b[�77"$�>Ud���>QdY_^Q\�3__bTY^QdUc�1fQY\QR\U!'�% 
6YWebU�4�% *�>Udg_b[�77"$�>Ud���DbQ^cV_b]QdY_^�BUce\dc ������������ !'�%!
6YWebU�4�%!*�>Udg_b[�8_b^���9^cUbd�6Y\Uc ���������������������������������������� !'�%#
6YWebU�4�%"*�>Udg_b[�8_b^���@bU\Y]Y^Qbi�@\_d ������������������������������� !'�%$
6YWebU�4�%#*�>Udg_b[�8_b^���CU\USd�CicdU] ������������������������������������ !'�%%
6YWebU�4�%$*�>Udg_b[�8_b^���BUSQ\Se\QdU�3__bTY^QdUc/����������������� !'�%%
6YWebU�4�%%*�>Udg_b[�8_b^���5^dUb�CdQdU�@\Q^U�3__bTY^QdUc �������� !'�%&
6YWebU�4�%&*�>Udg_b[�8_b^���>QfYWQd_b ������������������������������������������ !'�%'
6YWebU�4�%'*�>Udg_b[�8_b^���2QcU\Y^U�@E@@I�.2<9>4�4U\UdUT ��� !'�%'
6YWebU�4�%(*�>Udg_b[�8_b^���>Udg_b[�@b_SUccUT��������������������������� !'�%(
6YWebU�4�%)*�>Udg_b[�8_b^���4Qi�"�?RcUbfQdY_^c�9^cUbdUT������������ !'�%)
6YWebU�4�& *�>Udg_b[�8_b^���7bUU^�<Y^Uc�4YcQR\UT�Q^T�8YTTU^ � !'�& 



1``U^TYh�!(��CQ]`\U�4QdQ� 7U_7U^Yec
EcUbµc�=Q^eQ\

!'�$

6YWebU�4�&!*�>Udg_b[�8_b^���J__]UT�9^d_�@b_SUccUT�>Udg_b[��4Qi!
Q^T�4Qi"�
����������������������������������������������������������������������������������������������������!'�&!

6YWebU�4�&"*�>Udg_b[�8_b^���1\\�<Y^Uc�9^cUbdUT �����������������������������!'�&!
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dY_^�Yc�S\UQbUT��7U_7U^Yec�SbUQdUc�Q�^Ug�TQde]�Q^T�Q�^Ug�CicdU]
RQcUT�_^�dXYc�TQde]��R_dX�e^TUb�dXU�^Q]U�U^dUbUT�QR_fU�

I_e�]Qi�TYc`\Qi�Q�RQS[Wb_e^T�RYd]Q`�RUXY^T�i_eb�7@C�_b�D_dQ\�CdQ�
dY_^�>Udg_b[��DXYc�^YSU�d__\�Q\\_gc�i_e�d_�fYceQ\YcU�i_eb�^Udg_b[�Q^T
WUd�UfU^�]_bU�Y^V_b]QdY_^�S_^SUb^Y^W�dXU�^Udg_b[�R_e^TQbYUc�

DXUbU�QbU�dg_�VY\Uc�^USUccQbi�d_�`UbV_b]�dXYc�2Yd]Q`�1``\YSQdY_^�

• 1�RYd]Q`�VY\U��\_SQdUT�U�W��Y^�<INSTALLDIR>\BITMAPS�
• 1�cSbY`d�VY\U��bUc`_^cYR\U�V_b�cdQbdY^W�Q^T�TYc`\QiY^W�dXYc�RYd]Q`

1``\YSQdY_^

6_b�dXU�SebbU^d�`b_ZUSd�ceSX�Q�RYd]Q`�Yc�\_SQdUT�Y^�<IN-
STALLDIR>\BITMAPS\METRIK.BMP�Q^T�dXU�S_bbUc`_^TY^W�cSbY`d
VY\U�Y^�<INSTALLDIR>\M\METRKBMP.M

DXU�dUhd�_V�dXU�SebbU^d�cSbY`d�VY\U�Yc*

gscreen off
gdefine layer l [project registerlayer "Background
Bitmap"]

tmap [expr 462501-70] [expr 5713963+490] [expr 467132+124] [expr
5708910-1500] [concat $EXEDIR bitmaps\\metrik.bmp]
glayer $l on

I_e�]Qi�UTYd�dXU�cSbY`d�VY\U�Q^T�WU^UbQdU�cY]Y\Qb�cSbY`dc�V_b�i_eb�_g^�RYd]Q`c�
I_eb�Y^TYfYTeQ\�cSbY`d�VY\U�cX_e\T�\__[�dXU�cQ]U��UhSU`d�dXU�\Y^U�]Qb[UT�R_\T�
DXYc�\Y^U�S_^cYcd�_V�Q\\�TYc`\QiY^W�_`dY_^c�V_b�i_eb�Y^TYfYTeQ\�RYd]Q`*

gbitmap x1 y1 x2 y2 bitmap_location
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QR\U�\QiUb�Wb_e`c��I_e�SQ^�d_WW\U�dXU�TYc`\Qi�_V�dXU�RQS[Wb_e^T
RYd]Q`�_b�TU\UdU�Yd�S_]`\UdU\i�Vb_]�_^U�_b�Q\\�TYc`\Qi�Wb_e`c���3\YS[
View/Display/Config Layers��DXU�7b_e`�4UVY^YdY_^�TYQ\_W�cX_gc
e`�
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bU`bUcU^dc�dXU�RQS[Wb_e^T�RYd]Q`��I_e�]Qi�S\UQb�dXU�SXUS[R_h�Zecd�d_
bU]_fU�dXU�Q``\YSQdY_^�Vb_]�dXU�SebbU^d�4Yc`\Qi�7b_e`�_^\i��D_�cd_`
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TYbUSd_bi��7U_7U^Yec�cSQ^c�dXU�TYbUSd_bi�V_b�TQdQ�VY\Uc�Q^T�TYc`\Qic�Q
\Ycd�_V�dXU�VY\Uc�gYdX�dXU�UhdU^cY_^�*.OBS Q^T�*.95N�

CU\USd�Q\\�VY\Uc��Redd_^�Select All��Q^T�Y^cUbd�dXU]�Y^d_�dXU�`b_ZUSd
�Redd_^�Add to Project���3\YS[�Close�

6YWebU�!(�)!*�>Udg_b[�?D6���9^cUbd�6Y\Uc



7U_7U^Yec 1``U^TYh�!(��CQ]`\U�4QdQ
EcUbµc�=Q^eQ\

!'�()

H
4US_TY^W

BQg
4QdQ*

3X��%�%
5`XU]UbYc

7U^UbQ�
dY_^*

3X��'�#

H
CSQ^

2QcU\Y^U*
3X��!$�"

7U_7U^Yec�Qed_]QdYSQ\\i�WU^UbQdUc�"�RY^Qbi�Rb_QTSQcd�U`XU]UbYc�VY\Uc
Y^�dXU�5V!(�V_b]Qd��9d�SQ\Se\QdUc�Q�CY^W\U�@_Y^d�@_cYdY_^�V_b�UfUbi�U`_SX
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\YdU�7"&�V_b�SQ��&�]Y^edUc��DXU�S_^dQSd�d_�cQdU\\YdU�7#!�gQc�\_cd�cUfUbQ\
dY]Uc��9V�dXU�`b_SUccY^W�VQY\UT��i_e�S_e\T�]Qb[�dXUcU�dY]U�c`Q^c�V_b�dXU
bUc`USdYfU�bUSUYfUbc�d_�Sed�dXU]�_VV�Vb_]�`b_SUccY^W��3\_cU�dXU�CSQ^
CQdU\\YdU�GY^T_g�Ri�Q�S\YS[�_^�Ydc�Exit�Redd_^�

GU�T_�^_d�XQfU�Q^i�[^_g^�S__bTY^QdUc�V_b�dXU�bUVUbU^SU�cdQdY_^
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cdQdYS�bUVUbU^SU�VY\U�d_�Y]`b_fU�dXU�QSSebQSi�gYdX�bUc`USd�d_�dXU�S_TU
`_cYdY_^��4_eR\U�S\YS[� �@_Y^dc��\UVd�]_ecU�Redd_^���T_eR\U�S\YS[�
UNAV��\UVd�]_ecU�Redd_^���S\YS[� �UNAV064A.OBS��bYWXd�]_ecU�Red�
d_^���3X__cU�dXU�S_^dUhd�]U^e�YdU]�Single Point Position��DXU
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1SSU`d�dXU�TUVQe\d�CicdU]�Q^T�=_TU��7@C��CdQdYS��Q^T�S\YS[�OK��7U_�
7U^Yec�SQ\Se\QdUc�dXU�CY^W\U�@_Y^d�@_cYdY_^�
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6YWebU�!(�)'*�>Udg_b[�?D6���C@@�BUce\dc



7U_7U^Yec 1``U^TYh�!(��CQ]`\U�4QdQ
EcUbµc�=Q^eQ\

!'�)#

H
�@b_SUcc
@b_ZUSd*
3X���'�'

H
@b_SUccY^W
?`dY_^c*
3X��'�$

7U_7U^Yec�ce``_bdc�cUfUbQ\�]_TUc�d_�`b_SUcc�[Y^U]QdYS�TQdQ�
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SX__cU�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^��3\YS[�dQR�@b_SUcc_b��2QcY�
SQ\\i��i_e�XQfU�V_eb�_`dY_^c�d_�`b_SUcc�dXU�V\YWXd�TQdQ*
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� Ce`Ub�C]__dXUT�

D_�_RdQY^�S]�\UfU\�QSSebQSYUc�gU�SX__cU�dXU�?D6�`b_SUcc_b��3\YS[�dXU
?D6�_`dY_^�_V�dXU�R_h�@b_SUccY^W�=_TU�
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bUQTc�dXU�TQdQ�Q^T�TUdUb]Y^Uc�S_TU�Q^T�`XQcU�`_cYdY_^c��<Qcd�Yd�Qc�
cYW^c�dXU�bUce\dc��DXU�Ve\\�`b_SUTebU�dQ[Uc�_^U�Q^T�Q�XQ\V�]Y^edU�_^\i�
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dY_^�_V�dXU�1cXdUSX�3�6Y\U�

6YWebU�!(�!#!*�>Udg_b[�Cd_`W_���5h`_bd�6Y\U�7U^UbQdUT

@UbXQ`c�i_e�gQ^d�d_�cQfU�i_eb�`b_ZUSd��S\YS[�Project/Save�_b
Project/Save As�� � �



1``U^TYh�!(��CQ]`\U�4QdQ� 7U_7U^Yec
EcUbµc�=Q^eQ\

ShhYY



7U_7U^Yec 1``U^TYh�!)��1``\YSQdY_^c
EcUbµc�=Q^eQ\

!)�!"#

!)� 1``\YSQdY_^c
7U_7U^Yec�ce``_bdc�dXU�WU^UbQdY_^�_V�Secd_]Ub�c`USYVYS�Q``\YSQdY_^c�

=_cd�_V�dXU�Q``\YSQdY_^c�QbU�RQcUT�_^�dXU�D9=�cSbY`dY^W�\Q^WeQWU�
c_]U�QbU�Qc�UQci�Qc�Zecd�S_`iY^W�c_]U�RYd]Q`c�RQS[�Q^T�V_bdX��c_]U
QbU�bQdXUb�S_]`\YSQdUT�cY^SU�dXUi�]Q[U�ecU�_V�dXUYb�_g^�UhdU^cY_^
4<<c�

=_cd�_V�dXU�Q``\YSQdY_^c�QbU�`b_dUSdUT�Y^�_^U�_b�Q^_dXUb�gQi��9V�i_e
T_^�d�_g^�dXU�S_bbUc`_^TY^W�_`dY_^c��`\UQcU�VUU\�VbUU�Q^T�Y^c`USd�dXU
c_\edY_^c��=QiRU�dXUbU�Yc�c_]UdXY^W�i_e�XQfU�RUU^�\__[Y^W�V_b�

DXYc�1``U^TYh�TUcSbYRUc�dXU�QfQY\QR\U�Q``\YSQdY_^c�_^�dXU�34�

5�! =_TYVi�Cdi\U ����������������������������������������������������������������������������!)�!"$
5�!�! @eb`_cU�������������������������������������������������������������������������������������� !)�!"$
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5�"�# 9^cdQ\\QdY_^��������������������������������������������������������������������������������� !)�!"&
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!)�!�! @eb`_cU

DXYc�Q``\YSQdY_^�S_^cYcdc�_V�Q�cUd�_V�RYd]Q`c�Q^T�Q�bUfYcUT�dYd\U�b_edY^U�
DXU�Secd_]Ub�gQ^dc�d_�cUU�XYc�_g^�\_W_c�Y^�dXU�bU`_bdc��C_�dXUbU�Yc�Q
Secd_]YjUT /title�b_edY^U�Y^�dXU�TITLE.M�VY\U�Q^T�c_]U�QTTYdY_^Q\
RYd]Q`c�

!)�!�" 4UcSbY`dY_^

DXYc�Q``\YSQdY_^�S_^cYcdc�_V�_^U�cSbY`d�Q^T�dg_�RYd]Q`c*

����TITLE.M: 1�^Ug�/title�b_edY^U�V_b�=e\dY@QWU
����GIBSBW.BMP: ?^U�_V�dXU�Secd_]Ubµc�\_W_c
����GEOBW.BMP:� 1^_dXUb�_V�dXU�Secd_]Ubµc�\_W_c

GYdX�XU\`�_V�dXUcU�VY\Uc�Yd�Yc�`_ccYR\U�d_�TUVY^U�Q�^Ug�cdi\U�V_b�dXU�=e\�
dY@QWU�dYd\Uc�

!)�!�# 9^cdQ\\QdY_^

I_e�gY\\�VY^T�dXU�Q``\YSQdY_^�Y^�dXU \APPS\AMILGEO�ceR�TYbUSd_bi�
3_`i�dXU�dg_�RYd]Q`�VY\Uc�Y^d_�dXU�\BITMAPS�ceR�TYbUSd_bi�_V�dXU�Y^�
cdQ\\QdY_^�TYbUSd_bi�
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DXU�VY\U�TITLE.M�S_^dQY^c�Q�bU`\QSU]U^d�/title�b_edY^U�V_b�=e\�
dY@QWU��D_�QSdYfQdU�Yd��Zecd�S_`i�Yd�Y^d_�dXU�]QSb_�ceRTYbUSd_bi�\M�_V
i_eb�Y^cdQ\\QdY_^�Q^T�QTT�dXYc�\Y^U�d_�dXU�R_dd_]�_V�dXU�VY\U STD.M�
gXYSX�Yc�\_SQdUT�dXUbU�Qc�gU\\*

include [concat $EXEDIR "m\\title.m"]

DXYc�gY\\�QSdYfQdU�dXU�^Ug�dYd\U�b_edY^U���I_e�SQ^�Q\c_�bU`\QSU�dXU�UhYcd�
Y^W�b_edY^U�gYdX�dXU�^Ug�_^U�Q^T�c[Y`�S_`iY^W�_V�dXU�VY\U��
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DXYc�Yc�Q^�QTTYdY_^Q\�cSbY`d�VY\U�dXQd�Q\\_gc�i_e�d_�_ed`ed�Q�`b_ZUSd�c
TQdQ�Y^�V_b]�_V�3�3���cdQdU]U^dc��DXYc�Yc�ecUVe\�YV�i_e�gQ^d�d_�SbUQdU
dUcd�U^fYb_^]U^dc�_b�cY]Y\Qb�

!)�"�" 4UcSbY`dY_^

DXYc�Q``\YSQdY_^�S_^cYcdc�_V�_^U�cSbY`d*

����ECPP.M: DXU�]QY^�cSbY`d

!)�"�# 9^cdQ\\QdY_^

I_e�gY\\�VY^T�dXU�Q``\YSQdY_^�Y^�dXU \APPS\CPLUS�ceR�TYbUSd_bi�
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DXYc�Yc�cUd�_V�cSbY`dc�dXQd�Q\\_gc�Qed_]QdUT�S_`iY^W�_V�_RcUbfQdY_^�TQdQ�
TUS_TY^W��U`XU]UbYc�WU^UbQdY_^��`b_SUccY^W�Q^T�VY^Q\\i�WU^UbQdY_^�_V
*.POS�VY\Uc�

!)�#�" 4UcSbY`dY_^*

DXYc�Q``\YSQdY_^�S_^cYcdc�_V�dXbUU�cSbY`dc*

����SAAB.M DXU�]QY^�cSbY`d
����SAABTOOL.M� Ce``_bd�b_edY^Uc�V_b�SAAB.M
����SAABEDIT.M 1^�UTYd_b�Y^f_SQdY_^�V_b�SAAB.M

DXU�]QY^�cSbY`d�SAAB.M�Q\\_gc�d_�Qed_]QdYSQ\\i�S_`i�TQdQ�Vb_]�dg_
@3=391�SQbTc��d_�WU^UbQdU�*.OBS�Q^T�*.EPH�VY\Uc�Vb_]�dXU�TQdQ��9d
dXU^�cdQbdc�dXU�`b_SUcc_b��[Y^U]QdYS��Q^T�VY^Q\\i�WU^UbQdUc�Q�*.POS
VY\U�

DXU�TQdQ�Yc�QTTUT�d_�dXU�SebbU^d�`b_ZUSd��9^�SQcU�_V�`b_R\U]c��dXU�ecUb
SQ^�S_^dY^eU�g_b[Y^W�gYdX�dXU�TQdQ�Y^�dXU�SebbU^d�`b_ZUSd�
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I_e�gY\\�VY^T�dXU�Q``\YSQdY_^�Y^�dXU \APPS\SAAB�ceR�TYbUSd_bi��3_`i
dXU�dXbUU�VY\Uc�TYbUSd\i�Y^d_�dXU�Y^cdQ\\QdY_^�b__d�TYbUSd_bi��DXU�cSbY`dc
=ECD�RU�\_SQdUT�Y^�dXU�cQ]U�TYbUSd_bi�Qc�dXU�GG??.EXE�VY\U�

@\UQcU��V_\\_g�dXU�ceWWUcdY_^c�RU\_g�V_b�VebdXUb�Y^cdQ\\QdY_^�

!� I_e�XQfU�d_�UTYd�dXU�cSbY`d�RUV_bU�Q�be^��RUSQecU�dXUbU�QbU�cUfUbQ\
`QbQ]UdUbc�d_�RU�cUd��U�W���dXU�bUVUbU^SU�`_cYdY_^�

 
"� 1TT�dXU�V_\\_gY^W�YdU]c�d_�dXU�Tools�`_`�e`�]U^e*�3\YS[�Op-

tions/Tools�d_�cdQbd�dXU�D__\c�3_^VYWebQdY_^�TYQ\_W���BUVUb�d_
1``U^TYh�1�%�

⇒ DXU�cSbY`d�SAAB.M�cX_e\T�RU�QTTUT�d_�dXU�Tools�]U^e�e^TUb
Auto-Process

⇒ DXU�cSbY`d�SAABEDIT.M�cX_e\T�RU�QTTUT�d_�dXU�Tools�]U^e
e^TUb�Edit Script
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DXYc�cSbY`d�Q\\_gc�dXU�WU^UbQdY_^�_V�dXU�@?C�[Y^U]QdYS�`_cYdY_^�_ed`ed
VY\U�V_b]Qd�QTTYdY_^Q\\i�bUc`USdY^W�dXU�dY]U�TYVVUbU^SU�ED3�7@C�dY]U
_VVcUd�

!)�$�" 4UcSbY`dY_^*

DXYc�Q``\YSQdY_^�S_^cYcdc�_V�_^U�cSbY`d*

����EUTCPOS.M

DXU�cSbY`d�EUTCPOS.M�Yc�Q�V_b]Qd�WU^UbQd_b�ceSX�Qc�]Q^i�_dXUbc�
gXYSX�QbU�Y^cdQ\\UT�Ri�TUVQe\d��1VdUb�i_e�XQfU�Y^cdQ\\UT�dXU�cSbY`d�Q^T
QTTUT�dXU�V_b]Qd�d_�dXU�\Ycd�_V�[Y^U]QdYS�_ed`ed�V_b]Qdc��Yd�Q\\_gc�i_e
d_�WU^UbQdU�*.POS�VY\Uc�bUc`USdY^W�dXU�ED3�7@C�dY]U�_VVcUd��9V�i_e
SbUQdU�Q�*.POS�VY\U�ecY^W�dXYc�cSbY`d��7U_7U^Yec�gbYdUc�V_b�UQSX�U`_SX
dXU�ED3�dY]U�Y^cdUQT�_V�dXU�7@C�dY]U�Y^�cUS_^Tc�Y^d_�dXU�`_cYdY_^�VY\U�
@\UQcU�VY^T�Q�S_]`\UdU�TUcSbY`dY_^�_V�*.POS�VY\Uc�Y^�1``U^TYh�2�#�

!)�$�# 9^cdQ\\QdY_^

I_e�gY\\�VY^T�dXU�Q``\YSQdY_^�Y^�dXU \APPS\POSUTC�ceR�TYbUSd_bi�
3_`i�dXU�VY\U�Y^d_�dXU�\FORMATS�ceRTYbUSd_bi�_V�dXU�Y^cdQ\\QdY_^�b__d
TYbUSd_bi�
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CdQbd�7U_7U^Yec�Q^T�cU\USd�Options/Export Formats - Kinemat-
ics��8UbU�i_e�]Qi�c`USYVi�dXU�\Ycd�_V�fYcYR\U�V_b]Qdc�Y^�dXU�DbQZUSd_bi
@b_`Ubdi�@QWU���BUVUb�d_�1``U^TYh�1�&��:ecd�QTT�Q^�U^dbi�bUVUbbY^W�d_
dXYc�^Ug�cSbY`d��9d�Yc�dXU^�Y]]UTYQdU\i�QfQY\QR\U�Y^�dXU�DbQZUSd_bi�@b_`�
Ubdi�@QWU�
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" �!#"

" � 1^^_dQdUT�BU`_bdc

7U_7U^Yec�SbUQdUc�bUce\d�bU`_bdc�Y^�Q�gQi��dXQd�dXUi�S_^dQY^�Q^T�TYc�
`\Qi�Q\\�^USUccQbi�Y^V_b]QdY_^��8_gUfUb��Q^^_dQdUT�BU`_bdc�gY\\�XU\`
i_e�d_�RUddUb�e^TUbcdQ^T�i_eb�`b_SUccY^W�_b�QTZecd]U^d�bUce\dc���4U�
`U^TY^W�_^�dXU�Y^cdQ\\UT�fUbcY_^�_V���dXU�bU`_bdc�QbU�TYc`\QiUT�ecY^W�UY�
dXUb�dXU�dUhd�`bUcU^dQdY_^�d__\�=e\dY@QWU�_b�dXU�8D=<�WU^UbQd_b�8i�
`Ub@QWU�

6�!� DXU�=e\dY@QWU�BU`_bd�7U^UbQdUT�Ri�dXU�CdQdYS�2QcU\Y^U
@b_SUcc_b ����������������������������������������������������������������������������������������� " �!##

6�" >Udg_b[�1TZecd]U^d�BU`_bdc �������������������������������������������� " �!$ 
6�"�! 1TZecd]U^d�Y^�dXU�G7C($�CicdU]��6bUU�Q^T�2YQcUT� �������������� " �!$ 
6�"�" 1TZecd]U^d�Y^�dXU�<_SQ\�CicdU]��2YQcUT���������������������������������� " �!$#
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" �!##

" �! DXU�=e\dY@QWU�BU`_bd�7U^UbQdUT�Ri�dXU
CdQdYS�2QcU\Y^U�@b_SUcc_b

DXU�XUQTUb�TYc`\Qic�dXU�2QcU\Y^U�YTU^dYVYUT�Ri�dXU�`_Y^d�^e]RUbc��cdQ�
dY_^�^Q]Uc��_V�dXU�cdQbd�Q^T�U^T�`_Y^d�

DXU�VYbcd�cUSdY_^�_V�dXU�bU`_bd�ce]]QbYjUc�Y^V_b]QdY_^�d_�dXU�bUVUb�
U^SU�cdQdY_^�bUSUYfUb�Q^T�_^�dXU�bUVUbU^SU�cdQdY_^�Q^dU^^Q�TUbYfUT
Vb_]�dXU�_RcUbfQdY_^�VY\U�XUQTUb���1^�Q^dU^^Q�RYd]Q`�Q\\_gc�i_e�d_
YTU^dYVi�`XQcU�SU^dUb�_VVcUdc��DXU�Y^cdbe]U^d�USSU^dbYSYdi�S_bbUSdY_^c
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.........................................13-10
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Datum transformation GPS-GLN
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Global Settings ........................A-9
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Line Style ..............................A-26
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Time Mark.............................A-31
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GLN Channel ........................A-13
Customize Reports .....................5-98
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Data
Consistency ............................7-50
Heights ...................................3-32
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Data Formats .....................B-1–B-72
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Data Preparation................. 7-1–7-60
Data Transfer............................14-29

Ashtech.................................14-29
CDU DUMP.........................14-30
GeoCom ...............................14-30
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Datum
Definition .................................6-3

Delete
Point .........................................9-6
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Decoder ...........................A-15, A-22
Default
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Delete Results

Processing ..............................8-27
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DGPS

Basics .......................................9-8
Code Error..............................7-46
Processing option ...................7-23

Display .......................................3-17
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Options ...................................7-35

Display Group
Adjustment .................. 5-33,12-43
Group definition.....................7-36
Processing ..............................5-33
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Display Options

Levelling ..............................11-25
Total Station Data ..................11-6
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Dongle

See Licensing .........................2-10
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ECF ........................7-15, B-18, B-19

Edit
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see GPS-Edit ........................14-32

EF18...........................................7-15
Elevation cutoff ....... 7-18, 8-14, 9-28

Ellipse
Enable with Baseline..............7-42
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Selection...............................12-16
Toggle display......................12-18

Ellipsoid
Definition .................................6-3

Ellipsoid Editor ..................6-9, A-64
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see Exchange Data .................5-56
Ephemeris..........................................
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Error .......................................7-46
Generation..............................7-13
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Ephemeris File
Insert ......................................5-62

Error ...........................................9-25
Edit Multiplier........................7-47
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Event
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File .......................................14-58
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Interpolate ............................14-63
Interpolieren .........................14-59
Overview..............................14-59
Renumber .............................14-60
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Exit

Project ....................................5-56
Export

Results ................. 9-15, 9-29, 9-49
Export .........................................5-88

Add format ............................A-57
Change Path to File Format...A-60
Configure formats .................A-52
Delete Format........................A-59
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Formats - Kinematic..............A-54
Formats – Reports .................A-56
Formats - Static .....................A-53
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Macro Files .............................B-7
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Static Data ..............................5-88
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Fixed Solution ..............................8-4
File
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Event ....................................14-58
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Import DLL ...........................A-23
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Files
Export files..9-15, 9-29, 9-49, B-7
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Solution ................................12-33
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Float Solution ...............................8-4
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Change Path ..........................A-60
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Model ...................................12-25
Recalculate Geoidal Height....6-30

Geoid model
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Definition .................................6-3
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RINEX ..................................B-68
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Baseline................................14-33
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Display .................................14-86
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Customize Style ....................A-33
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Helmert
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Levelling ................................5-78
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Points .....................................5-63
Points, Local ..........................5-72
Points, Manually ....................5-70
Points, National......................5-63
Raw Data............................... B-16
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Special Formats......................5-80
Total Station Data ..................5-75
Vector.....................................5-73
Vectors .................................. B-19

Import of Vectors ...................... B-19
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Initialization ...............................9-23
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Ephemeris File .......................5-62
Observation File .....................5-61
Observation files ......................3-8
Raw Data........................ 3-8, 5-61

Insert Files ..................................5-57
Insert/Import

Total Station Data ..................11-4
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see Setup...................................2-2
Instrument Eccentricities ..........10-11
Internet .........................................1-8
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Invert

Project Plan ............................7-39
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Isolines .....................................14-95

Calculations..........................14-97
Heights .................................14-99
Labels ...................................14-99
Layer ..................................14-100
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Iteration ........................ 12-39, 13-31
Definition .............................12-13
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JOB Files
Total Station Data ................11-17
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Key File
see Licensing..........................2-10
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Kinematic Processing ........................

............See  Processing, Kinematic
Known Point..................... 4-11, 9-17
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Adjustment ...........................12-44
Customize..............................A-24
Group .....................................3-17
Group definition .....................7-36
Residuals ..............................13-32
see Display Modes .................5-26

Layout........................................A-24
Lc..................................................8-3
Least squares .................... 3-41, 12-5
Levelling

1D Adjustment .....................11-27
Adjustment ............... 11-27, 11-29
Display Options....................11-25
Export...................................11-30
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Property Sheet ......................11-26
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Terrestrial Data.......................11-1

Levelling Data
Import...................................11-23
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License
Protection ...............................2-10
Registration ............................2-10
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Style ......................................A-26

Local and National Coordinates B-17
Local coordinate system

Definition .................................6-3
Local Coordinate System .........13-12
Local System..............................3-44
log.tmp ......................................A-18
Loop Closure ..............................3-34
Loop Closure Test ......................10-5

Automatically.......................14-74
Define Loop .........................14-75
Delete Points ........................14-77
Load Loops ..........................14-80
Manually ..............................14-74
Results..................................14-78
Save Loops...........................14-80

Loss of lock ..............................14-17
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Macro ........................................A-66
macro language ...........................B-8
Macro language ............................1-4
MacroStudio ............................A-67
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Menu
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Merge
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Message

Customize..............................A-17
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Mouse..........................................A-4
Moving

Points .....................................5-84
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Initialization ...........................9-19
Network

Adjustment...........................12-14
Connectivity...........................3-35

Network Adjustment See Adjustment
Network Connectivity Test ......10-10
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Project ....................................5-52
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Numerical Results

Processing ..............................8-10
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Object Linkage ...........................5-21
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OBS File Overview ....................8-21
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Decimate Obs-Files..............14-54
Deleting Records..................14-50
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Edit Cells..............................14-42
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Satellite Scanning.................14-57
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Start ......................................14-38
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Static Positioning .....................4-3
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""� ?fUbfYUg
7@C�5TYd�V_b�GY^T_gc�)%�>D�Yc�Q^�QTfQ^SUT�d__\�V_b�WbQ`XYS�fYceQ\YjQ�
dY_^�_V�7@C�TQdQ�Q^T�47@C�_RcUbfQdY_^c��7bQ`XYS�gY^T_gc�TYc`\Qi�dXU
_RcUbfQR\Uc�S_TU��SQbbYUb�Q^T�4_``\Ub�Qc�gU\\�Qc�S_]RY^UT�bQ\\YUc
�gYTU�\Q^Y^W��Y_^_c`XUbYS�S_bbUSdY_^��cY^W\U��T_eR\U��dbY`\U��TU\dQ�TYV�
VUbU^SY^W���7@C�5TYd�Yc�RQcUT�_^�C`USdbQ�@bUSYcY_^�DUbbQcQd�cdQ^TQbT�_R�
cUbfQdY_^�VY\Uc�*.OBS��DXUi�QbU�TYc`\QiUT�Y^�Q^i�S_]RY^QdY_^�_V�bU�
SUYfUb��VbUaeU^Si�Q^T�cQdU\\YdU��7@C�5TYd�Q\\_gc�d_�g_b[�gYdX�dg_�_RcUb�
fQdY_^�VY\Uc�cY]e\dQ^U_ec\i��d_�cX_g�cY^W\U��T_eR\U�Q^T�dbY`\U�TYVVUb�
U^SUc���7@C�5TYd�Q\\_gc�cgYdSXY^W�RUdgUU^�]e\dY�cQdU\\YdU�fYUg�Q^T�cY^�
W\U�cQdU\\YdU�fYUg�

I_e�SQ^�aeYS[\i�SXQ^WU�bUSUYfUb��VbUaeU^SYUc��cQdU\\YdU��dXU�bUVUbU^SU�cQd�
U\\YdU�Q^T�TQdQ�`b_SUccY^W�Qd�_^U�Redd_^�S\YS[�

6ebdXUb�?`dY_^c�QbU*
• =_bU�CdQdYcdYSc
• <UWU^T�_^�CdQdYcdYSc
• 1SdYfQdY^W�TYVVUbU^d�U`XU]UbYc�VY\Uc
• ?RcUbfQdY_^�VY\U�c��cSQ^^Y^W
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"#� 9^cdQ\\QdY_^
7@C�5TYd�Yc�Q^�Y^dUWbQdUT�`Qbd�_V�7U_7U^Yec��6_b�dXU�Y^cdQ\\QdY_^�_V
7U_7U^Yec�`\UQcU�bUVUb�d_�SXQ`dUb�"�_V�dXU�7U_7U^Yec�EcUbµc�7eYTU��9d�Yc
bUS_]]U^TUT�dXQd�i_e�be^�Q�²Di`YSQ\³�Y^cdQ\\QdY_^�_V�7U_7U^Yec�
gXYSX�Y^cdQ\\c�Q\\�S_]`_^U^dc�_V�7U_7U^Yec�_^d_�i_eb�S_]`edUb�

9V�i_e�SX__cU�d_�T_�Q�²3ecd_]³�Y^cdQ\\QdY_^�dXU�V_\\_gY^W�dg_�S_]`_�
^U^dc�QbU�^USUccQbi�V_b�7@C�5TYd*

• 7@C�5TYd
• CicdU]�6Y\Uc��gY\\�RU�Y^cdQ\\UT�Y^d_�i_eb�WINDOWS SYSTEM TYbUS�

d_bi�

GXU^�VYbcd�Y^cdQ\\UT�_^�i_eb�S_]`edUb�7@C�5TYd�g_b[c�Y^�45=?
]_TU��gXYSX�Q\\_gc�_^\i�d_�`b_SUcc�dXU�cQ]`\U�TQdQ�ce``\YUT�_^�dXU
Y^cdQ\\QdY_^�34��45=?�]_TU�Yc�Y^TYSQdUT�Y^�dXU�cdQdec�RQb�_V�7@C�
5TYd��9^�_bTUb�d_�S_^fUbd�dXU�c_VdgQbU�Y^d_�Q�Ve\\i�Ve^SdY_^Q\�\YSU^cUT
S_`i�i_e�XQfU�d_�bUaeUcd�Q�\YSU^cU�[Ui��6_b�dXU�\YSU^cU�bUaeUcd�Q^T�\Y�
SU^cU�QSdYfQdY_^�_V�7U_7U^Yec�`\UQcU�bUVUb�d_�SXQ`dUb�"�_V�dXU�7U_7U^�
Yec�EcUbµc�7eYTU�
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"$� EcUb�9^dUbVQSU�3_]`_^U^dc
DXU�7@C�5TYd�]QY^�gY^T_g�S_^cYcdc�_V�dXU�V_\\_gY^W�`Qbdc*

• CdQ^TQbT�gY^T_g�dYd\U�Y^TYSQdY^W�dXU�SebbU^d�_RcUbfQdY_^�VY\U�^Q]U
• =U^e�RQb
• D__\RQbc�V_b�aeYS[�QSSUcc
• 7bQ`X�4Yc`\Qi
• CQdU\\YdU�CU\USd_b�1bUQ
• CdQdec�RQb

6YWebU�"$�!*�7@C�5TYd�=QY^�GY^T_g
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"$�! =U^e�Q^T�D__\RQbc

DXU�7@C�5TYd�d__\RQbc�QccU]R\U�dXU�cQ]U�Ve^SdY_^Q\Ydi�dXQd�Yc�V_e^T�Y^
dXU�]U^ec��?^SU�i_e�XQfU�RUS_]U�VQ]Y\YQb�gYdX�dXUYb�ecQWU�dXUi�QbU
UhdbU]U\i�ecUVe\�V_b�aeYS[\i�cgYdSXY^W�RUdgUU^�dXU�TYVVUbU^d�_`UbQ�
dY_^c�_V�7@C�5TYd��DXUi�Q\c_�`b_fYTU�i_e�gYdX�dXU�_fUbfYUg�_V�QfQY\QR\U
TQdQ�di`Uc�Q^T�Ve^SdY_^c�Qd�_^U�W\Q^SU�

DXU�V_\\_gY^W�d__\RQbc�QbU�QfQY\QR\U��I_e�gY\\�VY^T�Q�TUdQY\UT�TUcSbY`�
dY_^�Y^�dXU�bUVUbbY^W�SXQ`dUbc*

• 6Y\U�9^`ed��BUVUbU^SU�B_fUb�CgQ``Y^W�Q^T�@bY^dY^W��SX��$*

 
• 4QdQ�6e^SdY_^c��SX��%*

 
• 3_TU�Di`Uc��6bUaeU^SYUc��SX��&�(

• 3_]RY^QdY_^c��6Y\dUbc��SX��'*

 
• 7bQ`X�?`dY_^c��SX��)*
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GXU^�VYbcd�cdQbdUT�7@C�5TYd�TYc`\Qic�_^\i�_^U�_V�VYfU�d__\RQbc��dXU�6Y\U
9?�d__\RQb��Zecd�RU\_g�dXU�File�]U^e��CU\USdY^W�dXU�Options/
Toolbars…�]U^e�gY\\�RbY^W�e`�dXU�D__\RQbc�TYQ\_W�

6YWebU�"$�"*�D__\RQbc�4YQ\_W

DXU�D__\RQbc�TYQ\_W�Q\\_gc�i_e�Q\c_�d_�TYc`\Qi�_b�XYTU�dXU�CQdU\\YdU�CU�
\USd_b��bUVUb�d_�dXU�V_\\_gY^W�cUSdY_^��gXYSX�Yc�XQ^T\UT�Zecd�\Y[U�Q�d__\�
RQb��8UbU�i_e�SQ^�gYdSX�dXU�Y^TYfYTeQ\�d__\RQbc�_^�Q^T�_VV��D_�WUd�QS�
aeQY^dUT�d_�dXU�d__\RQb�Redd_^c�i_e�cX_e\T�cgYdSX�_^�Q\\�d__\RQbc�

9V�dXU�YdU]�Show Tool-Tips �Yc�SXUS[UT��gXU^�dXU�]_ecU�Sebc_b�Yc
`_cYdY_^UT�_^d_�_^U�_V�dXU�d__\RQb�Redd_^c�Q�c]Q\\�D__\�DY`�gY^T_g
gYdX�dXU�Redd_^µc�Ve^SdY_^Q\�TUcSbY`dY_^�Yc�TYc`\QiUT�^Uhd�d_�dXU�Red�
d_^��DXU�cdQdec�RQb�Q\c_�TYc`\Qic�Q�TUcSbY`dY_^�V_b�dXYc�Redd_^�

I_e�SQ^�VbUU\i�QbbQ^WU�dXU�d__\RQbc�Qb_e^T�dXU�WbQ`X�TYc`\Qi�QbUQ�Ri
S\YS[Y^W�_^�dXUYb�RQS[Wb_e^T�Q^T�TbQWWY^W�dXU]�d_�Q�TYVVUbU^d�\_SQ�
dY_^��BU\UQcY^W�dXU�]_ecU�Redd_^�gXY\U�dXU�d__\RQb�Yc�^_d�S\_cU�d_�_^U
_V�dXU�gY^T_g�R_bTUbc�gY\\�`_cYdY_^�dXU�d__\RQb�Qd�dXU�SebbU^d�\_SQdY_^
Qc�Q�²V\_QdY^W�gY^T_g³��1\c_��Q�d__\RQb�SQ^�RU�TUdQSXUT�Vb_]�dXU�]QY^
gY^T_g�Ri�T_eR\U�S\YS[Y^W�_^�dXU�d__\RQb�RQS[Wb_e^T��D_�bU�QddQSX�Q
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V\_QdY^W�d__\RQb�S\YS[�_^�dXU�c]Q\\�d__\RQb�dYd\U�RQb��3\YS[Y^W�_^�dXU
Close�YS_^�_V�Q�V\_QdY^W�d__\RQb�gY\\�XYTU�dXU�d__\RQb��9d�dXU^�SQ^�_^\i
RU�cX_g^�QWQY^�ecY^W�dXU�]U^e�Options/Toolbars…

DXU�V_\\_gY^W�VYWebU�cX_gc�Q\\�d__\RQbc�TYc`\QiUT�_^�dXU�7@C�5TYd
]QY^�gY^T_g��DXU�d__\RQbc�6Y\U�9?�Q^T�7bQ`X�?`dY_^c�QbU�]_fUT�d_
dXU�\UVd�R_bTUb��gXY\U�dXU�d__\RQb�3_]RY^QdY_^�6e^SdY_^c�Yc�`_cYdY_^UT
VbUU\i�Qc�Q�V\_QdY^W�gY^T_g�

6YWebU�"$�#*�5hQ]`\U�V_b�D__\RQb�@_cYdY_^Y^W
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"$�" DXU�7bQ`X�4Yc`\Qi

DXU�]QY^�`Qbd�_V�dXU�gY^T_g�cX_gc�Q�WbQ`XYS�bU`bUcU^dQdY_^�_V�dXU�cU�
\USdUT�_RcUbfQdY_^�di`Uc�_fUb�Q�WYfU^�dY]U�c`Q^�

6YWebU�"$�$*�DXU�7bQ`XYS�6YU\T

DXU�h�QhYc�_V�dXU�WbQ`XYS�VYU\T�bU`bUcU^dc�dXU�dY]U�Y^�X_ebc��]Y^edUc�Q^T
cUS_^Tc�Y^�7@C�dY]U��DXU�i�QhYc�bU`bUcU^dc�dXU�bQ^WU�_V�dXU�Ve^SdY_^�fQ\�
eUc�Qd�dXU�dY]U�WYfU^��DXUcU�fQ\eUc�]Qi�RU�WYfU^�QRc_\edU\i�_b�bU\QdYfU\i�

7bQ`X�DYd\U CQdU\\YdU�<UWU^T��_`dY_^Q\�

<UWU^T��TUVQe\d�_b�cdQdYcdYSc�

7bQ`X�4Yc`\Qi
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DXU�WbQ`Xc�QbU�`_Y^dc�Q^T�\Y^Uc�TUbYfUT�Vb_]�dXU�bUS_bTUT�fQ\eUc��9V
bUS_bTY^W�gQc�S_^dY^e_ec�dXU�WbQ`Xc�gY\\�RU�S_^dY^e_ec��d__�

• 7bQ`X�DYd\U
DXU�WbQ`X�dYd\U�QR_fU�dXU�WbQ`X�Y^TYSQdUc�dXU�di`U�_V�TQdQ�Q^T
Ve^SdY_^�SebbU^d\i�TYc`\QiUT��U�W��²4_eR\U�4YVVUbU^SU*�3_TU�
3QbbYUb³�

• 7bQ`X�4Yc`\Qi
DXU�WbQ`X�TYc`\Qi�cX_gc�dXU�Ve^SdY_^�SebfU�c��V_b�dXU�SebbU^d\i�cU�
\USdUT�cQdU\\YdU�c���5QSX�cQdU\\YdU�^e]RUb�S_bbUc`_^Tc�d_�Q�VYhUT
S_\_b��6_b�UhQ]`\U��dXU�7<?>1CC�cQdU\\YdU�^e]RUb�&�gY\\�RU�`Y^[
Y^�Q^i�_V�dXU�WbQ`Xc�_V�7@C�5TYd�

I_e�SQ^�j__]�Y^d_�Q�c]Q\\Ub�dY]U�c`Q^�_V�dXU�WbQ`X�Ri�`bUccY^W�dXU
\UVd�]_ecU�Redd_^�Q^T�TbQWWY^W�dXU�beRRUb�RQ^T�bUSdQ^W\U�dXQd�Q`�
`UQbc���9V�i_e�bU\UQcU�dXU�]_ecU�Redd_^�_edcYTU�dXU�7@C�5TYd�gY^�
T_g��dXU�j__]�QSdY_^�gY\\�RU�SQ^SU\UT�
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6YWebU�"$�&*�J__]UT�9^�DY]U�C`Q^
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7@C�5TYd�bU]U]RUbc�dXU�\Qcd�! �j__]�QSdY_^c��9V�i_e�gQ^d�d_
bUdeb^�d_�_^U�_V�dXU�`bUfY_ec�j__]�QbUQc��Zecd�S\YS[�dXU�bYWXd
]_ecU�Redd_^��_b�`bUcc�dXU�J__]�2QS[�d__\RQb�Redd_^���D_�TYc`\Qi
dXU�Ve\\�fYUg_V�dXU�WbQ`X�QWQY^�T_eR\U�S\YS[�dXU�bYWXd�]_ecU
Redd_^��_b�`bUcc�dXU�E^j__]�d__\RQb�Redd_^��

�J__]�cUddY^Wc�QbU�Y^TU`U^TU^d�_V�dXU�WbQ`X�di`U��9V�i_e�XQfU
j__]UT�Y^d_�Q�c`USYVYS�dY]U�c`Q^��dXU�SebfU�c��_V�Q\\�WbQ`Xc�gY\\
S_fUb�dXU�cQ]U�dY]U�c`Q^�e^dY\�i_e�SXQ^WU�dXU�j__]�VQSd_b�QWQY^�

• h�1hYc
DXU�h�1hYc�TYc`\Qic�dXU�_RcUbfUT�dY]U�c`Q^��4U`U^TY^W�_^�dXU�dY]U
c`Q^�d_�TYc`\Qi��dXU�QhYc�dYS[c�TYc`\Qi�bUQc_^QR\U�fQ\eUc��6_b�UhQ]�
`\U��YV�dXU�_RcUbfQdY_^�c`Q^c�cUfUbQ\�TQic��dXU^�dXU�TQdU�Yc�TYc`\QiUT
gYdX�dXU�dY]U�fQ\eUc�_^�UQSX�QhYc�dYS[��?b��YV�dXU�dY]U�c`Q^�Yc�Y^�dXU
]Y^edU�bQ^WU��cUS_^Tc�QbU�QTTUT�d_�dXU�TYc`\Qi�
3b__[UT�dY]U�fQ\eUc�QbU�Qf_YTUT��DXec��V_b�UhQ]`\U��YV�i_eb�_RcUb�
fQdY_^�bQ^WUc�Vb_]� )*#'�d_�! *")�dXU�h�QhYc�gY\\�RU�_`dY]YjUT�d_
TYc`\Qi�dXU�bQ^WU� )*# �d_�! *# �
2U\_g�dXU�h�1hYc�dXU�TQdU�_b�dXU�TQdU�bQ^WU�_V�dXU�_RcUbfQdY_^c�Yc
TYc`\QiUT�Qc�dXU�QhYc�^Q]U�

������������6YWebU�"$�'*�7bQ`XYS�4Yc`\Qi*�DY]U�1hYc�Q^T�1hYc�>Q]U
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I_e�SQ^�Q\c_�cgYdSX�RUdgUU^�^_b]Q\�TYc`\Qi�_V�X_ebc�*�]Y^edUc�*
cUS_^Tc�Q^T�dXU�TYc`\Qi�_V�7@C�gUU[�Q^T�7@C�cUS_^Tc�Ri
d_WW\Y^W�dXU�Redd_^�7@C�dY]U�_^�dXU�d__\RQb�7bQ`X�?`�
dY_^c��]U^e�YdU]�Options/GPS-Time��

• i�1hYc
DXU�i�1hYc�^Q]U�d_�dXU�\UVd�_V�dXU�WbQ`X�Y^TYSQdUc�dXU�di`U�_V�TQdQ
SebbU^d\i�TYc`\QiUT�Q^T�dXU�e^Yd�gXYSX�dXU�fQ\eUc�QbU�cX_g^�Y^��DXU
i�1hYc�bQ^WU�Yc�_`dY]Q\\i�SX_cU^�d_�Y^S\eTU�Q\\�Ve^SdY_^�fQ\eUc�Q^T
d_�TYc`\Qi�bUQc_^QR\U�QhYc�dYS[c�gYdX_ed�Sb__[UT�dYS[�fQ\eUc�

6_b�dXU�]_cd�WbQ`Xc��dXU�i�1hYc�]Qi�TYc`\Qi�QRc_\edU�_b
bU\QdYfU�fQ\eUc�Y^�]UdUb�_b�SiS\U�e^Ydc��I_e�]Qi�d_WW\U�RU�
dgUU^�bU\QdYfU�Q^T�QRc_\edU�fQ\eUc�ecY^W�dXU�d__\RQb�Redd_^
1Rc_\edU�Q^T�RUdgUU^�]UdUbc�Q^T�SiS\Uc�ecY^W�dXU�Redd_^
=UdUbc��9V�dXU�i�QhYc�e^Yd�Yc�TYVVUbU^d��U�W���gXU^�TYc`\QiY^W
dXU�^e]RUb�_V�cQdU\\YdUc��dXUcU�Redd_^c�QbU�Y^QSdYfQdUT�

• CQdU\\YdU�<UWU^T
9V�i_e�QbU�g_b[Y^W�Y^�=e\dY�CQdU\\YdU�]_TU�Q�\UW�
U^T�R_h�_^�dXU�bYWXd�XQ^T�cYTU�_V�dXU�WbQ`X�Y^TY�
SQdUc�gXYSX�cQdU\\YdUc�QbU�TYc`\QiUT�Q^T�gXYSX�S_\�
_bc�QbU�QccYW^UT�d_�dXU�TYVVUbU^d�cQdU\\YdUc�

6YWebU�"$�(*�CQdU\\YdU�<UWU^T

• <UWU^T
?^�dXU�R_dd_]�_V�dXU�WbQ`X�gY^T_g�RU\_g�dXU�h�QhYc�Q�\UWU^T�Yc�\_�
SQdUT��DXU�\UWU^T�S_^dQY^c�Y^V_b]QdY_^�QR_ed�Q\\�dXU�cUddY^Wc�V_b
dXU�SebbU^d�WbQ`X��4U`U^TY^W�_^�dXU�WbQ`X�di`U��dXU�\UWU^T�S_^�
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dQY^c�]_bU�_b�\Ucc�U^dbYUc��DXU�\UWU^T�Y^V_b]QdY_^�Yc�Uc`USYQ\\i�ecU�
Ve\�YV�i_e�]Q[U�`bY^d_edc�_V�WbQ`Xc�

DXU�TUVQe\d�\UWU^T�SQ^�S_^dQY^*
♦ B_fUb�?2C�VY\U�^Q]U�gYdX�`QdX
♦ BUVUbU^SU�?2C�VY\U�^Q]U�gYdX�`QdX
♦ 4Yc`\Qi�_V�bU\QdYfU�_b�QRc_\edU�i�fQ\eUc
♦ 94�_V�dXU�bUVUbU^SU�cQdU\\YdU
♦ 3_TU�di`U
♦ 6bUaeU^Si
♦ 5`_SX�d_�5`_SX�Ve^SdY_^�Y^TYSQd_b��Ydc�_bTUb�Q^T�c[Y`�fQ\eU�
♦ <Y^UQb�BUWbUccY_^�Y^TYSQd_b
♦ DY]U�j_^U�Y^V_b]QdY_^

6YWebU�"$�)*�4UVQe\d�<UWU^T

FYQ�dXU�]U^e�_`dY_^�Tools/Statistics/Legend�i_e�]Qi
SXQ^WU�d_�dXU�TYc`\Qi�_V�dXU�\UWU^T�_V�cdQdYcdYSc��DXU�\UWU^T�_V�cdQ�
dYcdYSc�S_^dQY^c�dXU�V_\\_gY^W�U^dbYUc*

♦ <Y^UQb�BUWbUccY_^�i�-�?VVcUd���C\_`U���h
♦ =UQ^
♦ B=C
♦ CdQ^TQbT�TUfYQdY_^�_VVcUd
♦ CdQ^TQbT�TUfYQdY_^�c\_`U
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2i�TUVQe\d�Q\\�fQ\eUc�bUVUb�d_�dXU�Ve\\�Ve^SdY_^�cUd�_V�dXU�_RcUbfQdY_^
VY\U��D_�TYc`\Qi�dXU�fQ\eUc�TUbYfUT�Vb_]�Q�c]Q\\Ub�dY]U�c`Q^
�j__]UT�Y^�TQdQ��QSdYfQdU�Q\c_�dXU�]U^e�_`dY_^�Tools/Statis-
tics/Change Legend when Zoomed�

DXU�fQ\eUc�QbU�Q\gQic�WYfU^�Qc�QRc_\edU�fQ\eUc�Y^�dXU�SX_cU^�\U^WdX
e^Yd�

6YWebU�"$�! *�<UWU^T�CdQdYcdYSc

"$�# DXU�CQdU\\YdU�CU\US d_b

DXU�CQdU\\YdU�CU\USd_b�TYc`\Qic�dXU�cQdU\\YdUc�V_b�gXYSX�TQdQ�XQc�RUU^�bU�
S_bTUT�Y^�dXU�B_fUb�_RcUbfQdY_^�VY\U��94c�cdQbdY^W�gYdX�Q�²7³�Y^TYSQdU
7@C�cQdU\\YdUc��gXY\U�7<?>1CC�cQdU\\YdU�94c�cdQbd�gYdX�Q^�²B³��?^�dXU
\UVd�_V�UQSX�cQdU\\YdU�^Q]U�dXUbU�Yc�Q�SXUS[�R_h�d_�cgYdSX�dXQd�c`USYVYS
cQdU\\YdU�_^�Q^T�_VV��DXU�\UddUbc�²B56³�Y^TYSQdU�dXU�cQdU\\YdU�SX_cU^�Qc
bUVUbU^SU�
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6YWebU�"$�!!*�CQdU\\YdU�CU\USd_b

DXU�S_]R_�R_h�_^�dXU�e``Ub�R_bTUb�_V�dXU�cQdU\\YdU�cU\USd_b�Q\\_gc
i_e�d_�cU\USd�dXU�bUVUbU^SU�cQdU\\YdU�V_b�Ve^SdY_^c�\Y[U�4U\dQ�4YVVUbU^SU�
GXU^�Q�B_fUb�VY\U�Yc�\_QTUT�dXU�`b_WbQ]�TUdUb]Y^Uc�dXU�cQdU\\YdU�gYdX
]_cd�U`_SXc�_RcUbfUT�Q^T�cU\USdc�dXYc�_^U�Qc�dXU�TUVQe\d�bUVUbU^SU�cQd�
U\\YdU��?^\i�_^U�cQdU\\YdU�SQ^�RU�dXU�bUVUbU^SU��DXec��gXU^�i_e�_`U^
dXU�S_]R_�R_h�Q^T�cU\USd�Q�^Ug�cQdU\\YdU�V_b�bUVUbU^SU�dXU�_\T�_^U�Yc
cgYdSXUT�_VV�Q^T�7@C�5TYd�Y^cdQ^d\i�bUSQ\Se\QdUc�dXU�TQdQ�TYc`\QiUT�Y^
dXU�WbQ`X�
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9V�i_e�QbU�g_b[Y^W�Y^�=e\dY�CQdU\\YdU�]_TU��dXU^�dXU�SebfUc�V_b�UQSX�_V
dXU�cQdU\\YdUc�SQ^�RU�cgYdSXUT�_^�Q^T�_VV�Y^TYfYTeQ\\i�ecY^W�dXU�SXUS[�
R_h�^Uhd�d_�dXU�cQdU\\YdU�^Q]U��DXU�d__\RQb�Redd_^�All�QSdYfQdUc�Q\\
cQdU\\YdUc��gXY\U�i_e�]Qi�TUcU\USd�Q\\�cQdU\\YdUc�fYQ�dXU�d__\RQb�Redd_^
None��9V�i_e�QbU�g_b[Y^W�Y^�CY^W\U�CQdU\\YdU�]_TU��dXU^�S\YS[Y^W�_^�Q
cQdU\\YdUµc�SXUS[�R_h�gY\\�cgYdSX�dXU�_\T�cQdU\\YdUµc�TQdQ�_VV�Q^T�dXYc
_^Uµc�TQdQ�_^���=e\dY�CQdU\\YdU�Q^T�CY^W\U�CQdU\\YdU�]_TU�SQ^�RU
d_WW\UT�Ri�S\YS[Y^W�_^�dXU�=e\dY�CQdU\\YdU�Redd_^�Y^�dXU�7bQ`X
?`dY_^c�d__\RQb�_b�dXU�]U^e�Options/Multiple Satellites��

CY]Y\Qb�d_�dXU�RUXQfY_b�_V�Q�d__\RQb��dXU�CQdU\\YdU�CU\USd_b�SQ^�RU�\_�
SQdUT�d_�dXU�bYWXd�_b�d_�dXU�\UVd�_V�dXU�]QY^�gY^T_g�Ri�TbQWWY^W�Q^T
Tb_``Y^W�Yd��1\c_�Yd�SQ^�RU�cgYdSXUT�d_�V\_QdY^W�]_TU�Ri�T_eR\U�
S\YS[Y^W�_^�dXU�CQdU\\YdU�CU\USd_b�RQS[Wb_e^T�_b�Ri�Tb_``Y^W�Yd�QgQi
Vb_]�dXU�]QY^�gY^T_g�R_bTUbc�

"$�$ DXU�CdQdec�RQb

DXU�\UVd�`Qbd�_V�dXU�cdQdec�RQb�TYc`\Qic�TUdQY\UT�Y^V_b]QdY_^�_^�dXU�\Qcd
QSdY_^�_b�_^�dXU�Ve^SdY_^�QfQY\QR\U�Ri�dXU�`e\\�T_g^�]U^e�_`dY_^�_b
d__\RQb�Redd_^�

6YWebU�"$�!"*�CdQdec�RQb

DXU�bYWXd�R_bTUb�TYc`\Qi�dXbUU�Y^V_b]QdY_^�R_hUc��DXU�VYbcd�dg_�R_hUc
TYc`\Qi�dXU�dY]U�Q^T�dXU�Ve^SdY_^�fQ\eU�S_bbUc`_^TY^W�d_�dXU�\_SQdY_^�_V
dXU�]_ecU�Sebc_b��DXU�Sebc_b�S__bTY^QdU�Yc�e`TQdUT�gXY\U�dXU�]_ecU
Sebc_b�Yc�gYdXY^�dXU�WbQ`X�gY^T_g��EcU�dXU�S__bTY^QdU�Y^V_b]QdY_^�d_
UfQ\eQdU�dXU�UhQSd�`_cYdY_^�_V�Q�i�fQ\eU�Q^T�V_b�UhQSd�`_cYdY_^Y^W�_V�dXU
]_ecU�Sebc_b��U�W���V_b�j__]Y^W�Q�dY]U�c`Q^��
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DXU�\Qcd�R_h�TYc`\Qic�Y^V_b]QdY_^�_^�dXU�c_VdgQbU�`b_dUSdY_^�]_TU��9d
Yc�_^U�_V
C?6D DXU�`b_WbQ]�Yc�`b_dUSdUT�Ri�Q�c_VdgQbU�[Ui
4?>7 DXU�`b_WbQ]�Yc�`b_dUSdUT�Ri�Q�XQbTgQbU�\_S[
45=? DXU�`b_WbQ]�_^\i�QSdc�_^�dXU�cQ]`\U�TQdQ
>5D DXU�`b_WbQ]�Yc�`b_dUSdUT�fYQ�Q�^Udg_b[�\YSU^cU�
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"%� 6Y\U�9�?�Q^T�@bY^d�?`dY_^c

"%�! ?RcUbfQdY_^�6Y\U�9]`_bd

I_e�]Qi�\_QT�_RcUbfQdY_^�VY\Uc�V_b�UTYdY^W�ecY^W�dXU�`e\\�T_g^�]U^e
File�_b�dXU�S_bbUc`_^TY^W�d__\RQb�6Y\U�9?�

GXU^�VYbcd�cdQbdY^W�7@C�5TYd��_^\i�dXU�]U^e�_`dY_^�File/
Open Rover�Yc�QfQY\QR\U��DXYc�]UQ^c��dXQd�dXU�*.OBS�VY\U
\_QTUT�VYbcd�Yc�dXU�VY\U��gXYSX�i_e�gQ^d�d_�UTYd��9^�dXU�V_\\_gY^W�dXYc�VY\U
Yc�SQ\\UT�B_fUb�6Y\U��9V�i_e�XQfU�`bUfY_ec\i�ecUT�7@C�5TYd��Q�\Ycd�V_\\_gc
_V�dXU�\Qcd�V_eb�_RcUbfQdY_^�VY\Uc�XQfY^W�RUU^�UTYdUT�

1VdUb�i_e�XQfU�\_QTUT�Q^�_RcUbfQdY_^�VY\U��dXU�`e\\�T_g^�]U^e�File
Q^T�dXU�6Y\U�9?�d__\RQb�_VVUb�QTTYdY_^Q\�VUQdebUc��>_g�i_e�]Qi�_`U^�Q
BUVUbU^SU�6Y\U�

6YWebU�"%�!*�D__\RQb�6Y\U�9?

• File/Open Rover:�_`U^�Q^_dXUb�VY\U�V_b�UTYdY^W���IU\\_g
D__\RQb�Redd_^�

• File/Open Reference:�_`U^�Q�VY\U�Qc�bUVUbU^SU�V_b�SQ\�
Se\QdY^W�dXU�CY^W\U��4_eR\U�Q^T�DbY`\U�4YVVUbU^SU�TQdQ�
DXYc�VY\U�Yc�SQ\\UT�BUVUbU^SU�6Y\U��9d�S_bbUc`_^Tc�d_�dXU�SebbU^d\i�QS�
dYfQdUT�_RcUbfQdY_^�VY\U��YV�]_bU�dXQ^�_^U�b_fUb�VY\U�Yc�\_QTUT���BUT
D__\RQb�Redd_^�
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• 1�VebdXUb�_`dY_^��dXU�_`dY_^ File/Swap Ref. and
Rover�Q\\_gc�i_e�d_�cgQ`�dXU�b_fUb�Q^T�bUVUbU^SU�VY\U��Y�U��
d_�_`U^�Q�VebdXUb�gY^T_g�TYc`\QiY^W�dXU�V_b]Ub�bUVUbU^SU�VY\U�Qc
b_fUb�Q^T�QccYW^Y^W�dXU�`bUfY_ec�b_fUb�Qc�bUVUbU^SU��DXYc�_`dY_^�Q\�
\_gc�i_e�d_�S_^db_\�dXU�bUVUbU^SU�VY\U��5�W���Yd�]Qi�XQ``U^��dXQd�i_e
XQfU�SX_cU^�cY^W\U�cQdU\\YdU�fYUg�Q^T�dbY`\U�TYVVUbU^SY^W��Red�dXU
WbQ`XYS�VYU\T�cX_gc�^_�SebfU��DXYc�]Qi�XQ``U^��YV�dXU�bUVUbU^SU�bU�
SUYfUb�XQc�^_d�dbQS[UT�dXU�cQ]U�cQdU\\YdU�Qc�dXU�b_fUb��?b��dXU�bUVUb�
U^SU�Q^T�b_fUb�VY\U�]Qi�^_d�S_fUb�dXU�cQ]U�dY]U�c`Q^��DXU�CgQ`
_`dY_^�Q\\_gc�i_e�d_�Y^c`USd�dXU�bUVUbU^SU�VY\U��d__�

7@C�5TYd�Q\\_gc�i_e�d_�XQ^T\U�_^U�`QYb�_V�_RcUbfQdY_^�VY\Uc�cY]e\dQ^U�
_ec\i��D_�S_]`QbU�TQdQ�_V�cUfUbQ\�b_fUb�VY\Uc�_b�TYVVUbU^d�Ve^SdY_^c�_V
dXU�cQ]U�VY\U�i_e�]Qi�_`U^�cUfUbQ\�S_`YUc�_V�7@C�5TYd�

"%�" 1ccYW^�5`XU]UbYc

1TTYdY_^Q\\i�d_�dXU�_RcUbfQdY_^�VY\U�TQdQ�Q\c_�dXU�TQdQ�_V�dXU�S_bbU�
c`_^TY^W�U`XU]UbYc�VY\U�c��W_�Y^d_�dXU�WbQ`X��DXUcU�]Qi�RU�2b_QTSQcd
_b�`bUSYcU�U`XU]UbYc��R_dX�Y^�dXU�RY^Qbi�56!(�V_b]Qd��@\UQcU�bUVUb�d_
dXU�7U_7U^Yec�EcUb�=Q^eQ\��SX��'�#�Q^T�!$�!�V_b�TUdQY\UT�Y^V_b]QdY_^
_^�U`XU]UbYc�

7@C�5TYd�Q\\_gc�i_e�d_�SX__cU�dXU�di`U�_V�U`XU]UbYc�VY\U�ecUT�V_b�SQ\�
Se\QdY^W�dXU�Ve^SdY_^c�

FYQ�dXU�`e\\�T_g^�]U^e�_`dY_^�Tools/Ephemeris�i_e�]Qi�SX__cU
dXU�_`dY_^�Broadcast�_b�Precise�U`XU]UbYc��9V�i_e�XQfU�cdQbdUT
7@C�5TYd�Vb_]�gYdXY^�7U_7U^Yec��dXU�c_VdgQbU�Qed_]QdYSQ\\i�QSdYfQdUc
dXU�U`XU]UbYc�di`U�QSdYfQdUT�dXUbU��9d�Yc�fUbi�UQci�V_b�i_e�d_�bUdeb^�d_
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dXU�_bYWY^Q\�cUddY^W*�Zecd�QSdYfQdU�dXU�]U^e�_`dY_^�Tools/Epheme-
ris/Project Settings.

"%�# @bY^d

7@C�5TYd�Q\\_gc�i_e�d_�`bY^d�_ed�S_`YUc�_V�dXU�WbQ`Xc��GXU^
i_e�SX__cU�File/Print�_b�S\YS[�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^��i_e�gY\\�WUd�Q�TYQ\_W�dXQd�Q\\_gc�i_e�d_�cUd�dXU�`bY^dY^W�`QbQ]U�
dUbc�Q^T�cdQbd�dXU�`bY^dY^W�`b_SUcc�

DXU�]U^e�_`dY_^�File/Print Setup�Q\\_gc�i_e�d_�cUd�e`�dXU
`bY^dUb��9d�TYc`\Qic�Q\\�dXU�`_ccYRY\YdYUc�V_b�SXQ^WY^W�`bY^dUb�`QbQ]UdUbc�

I_e�cX_e\T�Q\gQic�cUd�e`�i_eb�`bY^dUb�Y^�Q�gQi��dXQd�Yd�gY\\
`bY^d�Y^�\Q^TcSQ`U�V_b]Qd�

"%�$ 5hYd

D_�dUb]Y^QdU�7@C�5TYd�S\YS[�dXU�_`dY_^�Exit�_V�dXU�File�]U^e��I_e
gY\\�bUdeb^�Qed_]QdYSQ\\i�d_�dXU�SQ\\Y^W�`b_WbQ]�

☞
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"&� ?RcUbfQdY_^�Di`Uc
7@C�5TYd�Q\\_gc�i_e�d_�fYceQ\YjU�dXU�_RcUbfQdY_^�VY\U�TQdQ�Y^�Q�\_d�_V
TQdQ�S_]RY^QdY_^c��8_gUfUb��c_]U�Ve^TQ]U^dQ\�TYc`\Qic�bUVUb�d_�dXU
QfQY\QRY\Ydi�_V�cQdU\\YdU�cYW^Q\c�Q^T�QbU�Y^TU`U^TU^d�_V�_dXUb�cUddY^Wc�
DXUcU�QbU*

• >e]RUb�_V�CQdU\\YdUc
• FYcYRY\Ydi
• 5\UfQdY_^
• CYW^Q\�d_�>_YcU�BQdY_

9V�i_e�SX__cU�_^U�_V�dXUcU�_RcUbfQdY_^�di`Uc��dXU�_`dY_^c�V_b�3_TU
di`Uc�Q^T�6bUaeU^Si�Q^T�V_b�3_]RY^QdY_^c�gY\\�^_d�RU�QfQY\QR\U��I_e
]Qi�_^\i�SX__cU�dXU�7bQ`X�?`dY_^c�

6YWebU�"&�!*�4Yc`\Qi�?`dY_^c�EcY^W�dXU�CQ]U�6Y\U�Q^T�6e^SdY_^
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DXU�TYc`\Qi�_V�_dXUb�_RcUbfQdY_^�di`Uc�TU`U^Tc�_^�dXU�SX_cU^�VbU�
aeU^Si�Q^T�TQdQ�S_]RY^QdY_^�di`U��5�W���4U\dQ�4YVVUbU^SUc�]Qi�RU
cX_g^�gYdX�S_TU��SQbbYUb�_b�4_``\Ub�TQdQ�_b�gYdX�S_]RY^QdY_^c�_V
dXUcU�Q^T�]Qi�RU�QfQY\QR\U�_^�<!�_b�<"�Y^�TYVVUbU^d�VbUaeU^SYUc�Q^T
VbUaeU^Si�S_]RY^QdY_^c��DXUbUV_bU��dXYc�]Q^eQ\�gY\\�^_d�RU�QR\U�d_�bU�
VUb�d_�Q^i�TYc`\Qi�Y]QWY^QR\U��Red�S_^SU^dbQdUc�_^�dXU�TYVVUbU^d�di`Uc
_V�TYc`\Qi��EcU�dXU�TU]_�TQdQ��U�W���_V�dXU�ceR�TYbUSd_bi
\SAMPLES\GETSTART\��d_�`\Qi�Qb_e^T�gYdX�dXU�Ve\\�Ve^SdY_^Q\Ydi�_V
7@C�5TYd�

6bUaeU^Si�Q^T�TQdQ�S_]RY^QdY_^�TU`U^TU^d�_RcUbfQdY_^�di`Uc�QbU*

• 3_TU��`cUeT_�bQ^WUc�
• 3QbbYUb
• 4_``\Ub
• 3_TU�]Y^ec�3QbbYUb
• 9_^_c`XUbYS�BUcYTeQ\

D_�cU\USd�_^U�_b�dg_�_V�dXU�S_TU�di`Uc�SX__cU�S_TU�Q^T�S_bbUc`_^TY^W
VbUaeU^Si�_V�dXU�`e\\�T_g^�]U^e�Frequency�_b�`bUcc�_^U�_V�dXU�S_b�
bUc`_^TY^W�Redd_^c�_V�dXU�d__\RQb�6bUaeU^Si�

6YWebU�"&�"*�D__\RQb�4QdQ�6e^SdY_^c

I_e�gY\\�VY^T�dXU�cQdU\\YdU�^e]RUbc�^UQb�cdQbd�Q^T�U^T
`_Y^d�_V�UQSX�SebfU��YV�i_e�d_WW\UT�_^�dXU�`e\\�T_g^
]U^e�_`dY_^�Options/End Markers�_b�dXU�S_b�
bUc`_^TY^W�d__\RQb�Redd_^�

☞
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!)(

"&�! >e]RUb�_V�DbQS[UT �CQdU\\YdUc

D_�TYc`\Qi�dXU�>e]RUb�_V�CQdU\\YdUc�WbQ`X��SX__cU�dXU�]U^e
_`dY_^�Data Type/Num Sats�_b�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^�

6YWebU�"&�#*�>e]RUb�_V�CQdU\\YdUc�@\_d�gYdX�<_g�CQdU\\YdU�>e]RUb

DXU�>e]RUb�_V�CQdU\\YdUc�WbQ`X�`\_dc�dXU�d_dQ\�^e]RUb�_V�cQdU\\YdUc
dXQd�XQfU�RUU^�dbQS[UT�cY]e\dQ^U_ec\i��9^deYdYfU�S_\_bY^W�Y^TYSQdUc�dXU
aeQ\Ydi�_V�dXU�_RcUbfQdY_^��V_b�UhQ]`\U�RQT�U`_SXc�gYdX�dXbUU�_b�\Ucc
fYcYR\U�cQdU\\YdUc�QbU�]Qb[UT�Y^�RbYWXd�bUT�S_\_b��

1�]Y^Y]e]�_V�V_eb�cQdU\\YdUc�Yc�bUaeYbUT�d_�TUdUb]Y^U�Q�dXbUU�TY]U^�
cY_^Q\�`_cYdY_^�Y^�c`QSU�gYdX�7@C��1�]Y^Y]e]�_V�cYh�cQdU\\YdUc�Yc�bU�
aeYbUT�d_�TUdUb]Y^U�Q�S_]RY^UT�7@C���7<?>1CC�c_\edY_^��$�7@C��
"�7<?>1CC��
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!))

?RcdbeSdY_^c�]Qi�XQfU�bUTeSUT�dXU�^e]RUb�_V�dbQS[UT
cQdU\\YdUc�Y^�S_]`QbYc_^�d_�dXU�fYcYRY\Ydi�QSS_bTY^W�d_�dXU
Q\]Q^QS�

DXU�V_\\_gY^W�S_\_b�cSXU]U�Yc�ecUT*

 �cQdU\\YdUc ^_dXY^W
!�cQdU\\YdU R\eU
"�cQdU\\YdUc ]QWU^dQ
#�cQdU\\YdUc Rb_g^
$�cQdU\\YdUc \YWXd�bUT
%�cQdU\\YdUc bUT
&�cQdU\\YdUc iU\\_g
'�cQdU\\YdUc WbUU^
(�cQdU\\YdUc \YWXd�WbUU^
)�cQdU\\YdUc \YWXd�R\eU
! �cQdU\\YdUc R\eU
!!�cQdU\\YdUc SiQ^
!"�cQdU\\YdUc \YWXdSiQ^
!#�cQdU\\YdUc TQb[WbQi
!$�cQdU\\YdUc iU\\_g
!%�cQdU\\YdUc WbUU^
!&�cQdU\\YdUc \YWXd�WbUU^
!'�cQdU\\YdUc \YWXd�R\eU
!(�cQdU\\YdUc R\eU
!)�cQdU\\YdUc SiQ^
" �cQdU\\YdUc
����_b�]_bU

TQb[�WbQi

☞
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"  

"&�" FYcYRY\Ydi

D_�TYc`\Qi�dXU�FYcYRY\Ydi�WbQ`X��SX__cU�dXU�]U^e�_`dY_^�Data
Type/Visibility�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

6YWebU�"&�$*�CQdU\\YdU�FYcYRY\Ydi�@\_d

DXU�FYcYRY\Ydi�WbQ`X�cX_gc�dXU�S_]RY^UT�fYcYRY\Ydi�_V�7@C�Q^T
7<?>1CC�cQdU\\YdUc�Qc�dbQS[UT�Y^�dXU�B_fUb�6Y\U��1�S_\_b�RQb�V_b�UQSX
cQdU\\YdU�cX_gc�dXU�dY]U�c`Q^�c��Y^�gXYSX�Yd�Yc�QR_fU�dXU�U\UfQdY_^�Sed�
_VV�
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" !

"&�# 5\UfQdY_^

D_�TYc`\Qi�dXU�5\UfQdY_^�WbQ`X��SX__cU�dXU�]U^e�_`dY_^�Data
Type/Elevation�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

6YWebU�"&�%*�5\UfQdY_^�@\_d��7bYT�?`dY_^�CgYdSXUT�?VV�

DXYc�WbQ`X�`\_dc�dXU�U\UfQdY_^�WbQ`Xc�_V�dXU�cQdU\\YdUc�dbQS[UT�Y^�dXU
SebbU^d�B_fUb�6Y\U��DXU�i�1hYc�XQc�Q�VYhUT�bQ^WU�_V� ��d_�) ��U\UfQdY_^�

6_b�WU_]UdbYSQ\�S_^cYTUbQdY_^c�Q^T�RUSQecU�_V�dXU�TYcd_bdY_^�_V�cQdU\�
\YdU�cYW^Q\c�dXb_eWX�dXU�Qd]_c`XUbU�Qd�\_g�U\UfQdY_^c��Yd�Yc�ecUVe\�d_
[^_g�dXU�cQdU\\YdU�U\UfQdY_^�Q^W\U�� � S_bbUc`_^Tc�d_�dXU�X_bYj_^�
) � S_bbUc`_^Tc�d_�dXU�jU^YdX��CQdU\\YdUc�Qd�fUbi�\_g�U\UfQdY_^��RU\_g
! ���cQi��dU^T�d_�TYcd_bd�dXU�SQ\Se\QdY_^�_V�Q�`_cYdY_^�RUSQecU�_V�Ubb_bc
Y^�`b_`QWQdY^W�cYW^Q\c�dXb_eWX�dXU�Qd]_c`XUbU��EceQ\\i�Q�]Y^Y]e]
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" "

U\UfQdY_^�]Qc[�Yc�Y^db_TeSUT�Y^�_bTUb�d_�Qf_YT�dXUcU�TYcd_bdY_^c��2U\_g
dXYc�\Y]Yd�cQdU\\YdUc�QbU�WU^UbQ\\i�^_d�QSSU`dUT�V_b�cebfUiY^W�Q^T�QbU�^_d
cX_g^�Y^�dXU�5\UfQdY_^�4Yc`\Qi��9V�Q�cQdU\\YdU�gQc�^_d�dbQS[UT�TeU�d_�_R�
cdQS\Uc��Yd�gY\\�^_d�RU�cX_g^�Qc�gU\\�
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" #

"&�$ CYW^Q\�d_�>_YcU�BQd Y_

D_�TYc`\Qi�dXU�CYW^Q\�d_�>_YcU�BQdY_�WbQ`X��SX__cU�dXU�]U^e
_`dY_^�Data Type/Signal-to-Noise�_b�dXU�S_bbUc`_^T�
Y^W�d__\RQb�Redd_^�

6YWebU�"&�&*�@\_d�CYW^Q\�d_�>_YcU�BQdY_

DXYc�WbQ`X�TYc`\Qic�dXU�cYW^Q\�d_�^_YcU�bQdY_�_V�dXU�cQdU\\YdU�cYW^Q\c�
@\UQcU�^_dU�dXQd�gXU^�TQdQ�Yc�bUQT�Vb_]�B9>5H��gXYSX�Q\\_gc�fQ\eUc
V_b�C>B�Vb_]� �)�_^\i��dXU�C>B�fQ\eUc�QbU�\Y^UQb\i�cSQ\UT�d_
# T2��% T2��S_bbUc`_^TY^W�d_�B9>5H�fQ\eUc�!ª)���B9>5H�fQ\eUc�_V� 
S_bbUc`_^T�d_�Q�C>B�fQ\eU�_V� �
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" $

"&�% 3_TU

D_�TYc`\Qi�S_TU�TQdQ�WbQ`Xc��SX__cU�dXU�]U^e�_`dY_^�Data
Type/Code�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

7@C�5TYd�TYc`\Qic�S_TU�TQdQ�3�1���@�3_TU�_b�Sb_cc�S_bbU\QdY_^��Q\c_�SQ\\UT
`cUeT_�bQ^WUc��DXU�WbQ`Xc�QbU�^Q]UT�²@cUeT_�BQ^WUc³�

6YWebU�"&�'*�5hQ]`\U�V_b�@�3_TU�4QdQ���@cUeT_�BQ^WUc��<!��BU\QdYfU�3iS\Uc

6_b�S_TU�TQdQ�ρS_TU�-�ρ_Rc���ρWU_]�Yc�S_]`edUT��DXYc�bUce\dc�V_b�dXU�TYVVUbU^d
gQfU\U^WdXc�Q^T�gQfU\U^WdX�S_]RY^QdY_^c�Y^�dXU�V_\\_gY^W�dQR\U*
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" %

3_TU�3_]RY^QdY_^ ρ_Rc�-
<!�S_TU <! ρ!�°�D
<"�S_TU <" ρ"��°�D
GYTU�\Q^U�S_TU <g �ρ!���ρ"��"�°�D
>Qbb_g�\Q^U�S_TU <^ ρ!⋅�V!��V!���V"��°�ρ"�⋅�V"��V!���V"����D
9_^_c`XUbU�VbUU <S �ρ"���γ ⋅�ρ!���!���γ��°�D

gYdX ρ_Rc� ���� _RcUbfUT�bQ^WU�bUSUYfUb���cQdU\\YdU
ρ! ���� _RcUbfUT�bQ^WU�_^�<!�SQbbYUb
ρ" ���� _RcUbfUT�bQ^WU�_^�<"�SQbbYUb
ρWU_] ���� WU_]UdbYS�TYcdQ^SU��`bU�SQ\Se\QdUT�Vb_]�

bUSUYfUb�`_cYdY_^c�Q^T�U`XU]UbYc�TQdQ
γ�� -�� �V!�V"��"�-��''�& �"

D ª db_`_c`XUbYS�TU\Qi��S_]`edUT�ec�
Y^W�dXU�]_TYVYUT�8_`VYU\T�]_TU\�Qd
�" �3��Xe]YTYdi�_V�% ���! !#�]RQb�
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"&�& 3QbbYUb

D_�TYc`\Qi�dXU�3QbbYUb�WbQ`Xc��SX__cU�dXU�]U^e�_`dY_^�Data
Type/Carrier�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

3QbbYUb�`XQcU�TQdQ�QbU�cd_bUT�Y^�dXU�_RcUbfQdY_^�VY\Uc�Y^�]e\dY`\Uc�_V�dXU
gQfU\U^WdX��7@C�5TYd�Q\\_gc�dXU�TYc`\Qi�Y^�]UdUb�cSQ\U��^UfUbdXU\Ucc�
DXYc�Q\\_gc�RUddUb�S_]`QbYc_^�gYdX�dXU�S_TU�TQdQ�TYc`\Qi�

6YWebU�"&�(*�3QbbYUb�4QdQ*�@�3_TU��<!��DbY`\U�4YVVUbU^SUc��1Rc_\edU�=UdUbc
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" '

DXU�7@C�SQbbYUb�VbUaeU^SYUc�QbU*
V!�-�!%'%�$"�=8j
V"�-�!""'�&�=8j

DXYc�\UQTc�d_�dXU�VbUaeU^SYUc�_V�dXU�TUbYfUT�_RcUbfQdY_^c*

V!�-�V!
V"�-�V"
Vg�-�V!���V"
V^�-�V!���V"
VS�-�V!

6_b�SQbbYUb�TQdQ�ρSQbbYUb�-��ψ�⋅�S�VY����ρWU_]��Yc�S_]`edUT��6_b�TYVVUbU^d�gQfU�
\U^WdXc�Q^T�gQfU\U^WdX�S_]RY^QdY_^c�dXYc�bUce\dc�Y^�dXU�V_\\_gY^W�dQR\U*

3QbbYUb�3_]RY^QdY_^ VY��- ψ�-
<!�SQbbYUb <! V! ψ!�°�D�⋅�V!�S
<"�SQbbYUb <" V" ψ"��°�D�⋅�V"�S
GYTU�\Q^U�SQbbYUb <g V!����V" ψ!���ψ"��°�D�⋅��V!��V"��S
>Qbb_g�\Q^U�SQbbYUb <^ V!����V" ψ!���ψ"��°�D�⋅��V!��V"��S
9_^_c`XUbU�VbUU <S V! ψ!�α!���ψ"�α"��°�D�⋅�V!�S

gYdX α!��-��V!"����V!"���V""�
α"��-����V!V"����V!"���V""�

ψ ����SQbbYUb�`XQcU�S_]RY^QdY_^
S ����c`UUT�_V�\YWXd
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" (

"&�' 4_``\Ub

D_�TYc`\Qi�dXU�4_``\Ub�WbQ`Xc��SX__cU�dXU�]U^e�_`dY_^�Data
Type/Doppler�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

6YWebU�"&�)*�4_``\Ub�4QdQ*�4U\dQ�4YVVUbU^SU��BU\QdYfU�3iS\Uc

4_``\Ub�_RcUbfQdY_^�TQdQ�QbU�cd_bUT�Y^�8Ubdj��Red�]Qi�Q\c_�RU�TYc`\QiUT
Y^�]�c�

6_b�dXU�4_``\Ub�TQdQ�TYc`\Qi�∆V�-�∆V_Rc���∆VWU_]�Yc�S_]`edUT�Q^T�TYc`\QiUT�
4U`U^TY^W�_^�dXU�_RcUbfQdY_^�S_]RY^QdY_^�SX_cU^��cUU�cUSdY_^�²6bU�
aeU^Si�3_]RY^QdY_^c³��Yd�bU`bUcU^dc�fU\_SYdi�_V�dXU�bUSUYfUb�Q^T�cQdU\\YdU
S\_S[�TbYVdc�
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" )

"&�( 3_TU�]Y^ec�3QbbYU b

D_�TYc`\Qi�dXU�3_TU�]Y^ec�3QbbYUb�WbQ`Xc��SX__cU�dXU�]U^e
_`dY_^�Data Type/Code - Carrier�_b�dXU�S_bbUc`_^TY^W
d__\RQb�Redd_^�

6YWebU�"&�! *�3_TU�=Y^ec�3QbbYUb*�4_eR\U�4YVVUbU^SUc�?^�>Qbb_g�<Q^U

6_b�S_TU�]Y^ec�SQbbYUb�ρS_]R�-�ρS_TU���ρSQbbYUb�Yc�S_]`edUT�TU`U^TY^W�_^
dXU�S_TU�Q^T�SQbbYUb�SX_cU^�

6_b�VbUaeU^SYUc�cUU�cUSdY_^�%�%�
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"&�) 9_^_c`XUbYS�BUcYTeQ\

DXU�VbUaeU^Si�S_]RY^QdY_^c�_V�SQbbYUbc�QbU�Y^TU`U^TU^d�_V�bUSUYfUb
_b�cQdU\\YdU�WU_]Udbi��S\_S[c�_b�db_`_c`XUbU��DXUi�T_�_^\i�TU`U^T�_^
bUSUYfUb�^_YcU��]e\dY`QdX�Q^T�Y_^_c`XUbU��Q^T�QbU�_VdU^�SQ\\UT�²9_^_�
c`XUbYS�BUcYTeQ\³�

I_e�]Qi�S_]RY^U�TeQ\�VbUaeU^Si�<!�Q^T�<"�S_TU�Q^T�SQbbYUb�TQdQ�d_�Y^�
fUcdYWQdU�UVVUSdc�_V�dXU�Y_^_c`XUbU�Q^T�TUdUSd�SiS\U�c\Y`c��CUfUbQ\�VbU�
aeU^Si�S_]RY^QdY_^c�QbU�`_ccYR\U*

�� 3�1��SQbbYUb�gYdX�@"�SQbbYUb
�� 3�1�SQbbYUb�gYdX�@!�@"�SQbbYUb
�� @!�SQbbYUb�gYdX�@"�SQbbYUb
�� @!�SQbbYUb�gYdX�@!�@"�SQbbYUb

6_b�dXU�VbUaeU^Si�S_]RY^QdY_^�ψ�-�ψ!����V!���V"�⋅�ψ"����Yc�S_]`edUT�Q^T
TYc`\QiUT�

D_�TYc`\Qi�dXU�9_^_c`XUbYS�BUcYTeQ\c�WbQ`Xc��SX__cU�dXU�]U^e
_`dY_^�Data Type/Ionospheric Residual�_b�dXU�S_bbU�
c`_^TY^W�d__\RQb�Redd_^��DXU�<!�gY\\�dXU^�RU�dXU�_^\i�VbUaeU^Si�QSdY�
fQdUT��dXec�Y^TYSQdY^W�dXQd�dXU�Q\W_bYdX]c�V_b�dXU�VbUaeU^Si�S_]RY^Q�
dY_^�TU`U^Tc�_^�dXU�<!�VbUaeU^Si��4eQ\�VbUaeU^Si�TQdQ�Yc�^USUccQbi�
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6YWebU�"&�!!*�9_^_c`XUbYS�4U\Qi�*�CY^W\U�4YVVUbU^SU�4QdQ��<Y^UQb�BUWbUccY_^�9^db_�
TeSUT
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"'� 3_TU�Di`Uc
4U`U^TY^W�_^�dXU�bUSUYfUb�di`U�dXU�_RcUbfQR\Uc�3_TU��3QbbYUb��4_`�
`\Ub�SQ^�XQfU�_^U�_b�]_bU�_V�dXU�V_\\_gY^W�3_TU�Di`Uc��3_^cUSedYfU\i
dXUcU�QbU�Q\c_�QfQY\QR\U�V_b�dXU�3_TU���3QbbYUb�_RcUbfQR\U�

3�1�3_TU�_^�<!�VbUaeU^Si

@�3_TU�_^�<!�VbUaeU^Si

@�3_TU�_^�<"�VbUaeU^Si

@!�@"�3_TU��Sb_cc�S_bbU\QdY_^�_V�@!�Q^T�@"��_^�<"�VbU�
aeU^Si

D_�cU\USd�_^U�_b�dg_�_V�dXU�S_TU�di`Uc�SX__cU�S_TU�Q^T�S_bbUc`_^TY^W
VbUaeU^Si�dXU�`e\\�T_g^�]U^e�Frequency�_b�`bUcc�_^U�_V�dXU�S_bbU�
c`_^TY^W�Redd_^c�_V�dXU�d__\RQb�6bUaeU^SYUc�

6YWebU�"'�!*�D__\RQb�6bUaeU^SYUc

DXU�cdQdU�_V�dXU�S_TU�di`U�Redd_^c�_^�dXU�d__\RQb�bUV\USdc�dXU�UhYcdU^SU
_V�dXU�S_TU�di`U�Y^�dXU�B_fUb�_RcUbfQdY_^�VY\U��6_b�UhQ]`\U��YV�dXU
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• 
<"�VbUaeU^Si�TQdQ�_V�dXU�SebbU^d\i�cU\USdUT�3_TU�Di`U�@"�_b�@!�@"�

• 
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• 
GYTU�\Q^U�TQdQ�TUbYfUT�Vb_]�dXU�SebbU^d\i�cU\USdUT�S_]RY^QdY_^�_V
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• 
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1�\_d�_V�_`dY_^c�Q\\_g�i_e�d_�]_TYVi�dXU�TYc`\Qi�_V�dXU�TQdQ�Y^�fQbY_ec
V_b]c��=_cd�_V�dXU�_`dY_^c�d_WW\U�RUdgUU^�dg_�]_TUc��dXU�j__]Y^W
_`dY_^c��X_gUfUb��Zecd�QSd�Y^�_^U�TYbUSdY_^�

DXU�`e\\�T_g^�]U^e�Options�Q^T�dXU�?`dY_^c�d__\RQb�TYc`\Qi�Q\\
QfQY\QR\U�_`dY_^c��I_e�]Qi�VbUU\i�S_]RY^U�dXUcU�_`dY_^c�d_�WUd�_`dY]Q\
bUce\dc�
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DXYc�cgYdSX�d_WW\Uc�RUdgUU^�CY^W\U��Q^T�=e\dY`\U�CQdU\\YdU�]_TU�

2UY^W�Y^�CY^W\U�CQdU\\YdU�]_TU�7@C�5TYd�TYc`\Qic�dXU�fQ\eUc�V_b�dXU�Seb�
bU^d\i�SX_cU^�cQdU\\YdU��Q^T�bUVUbU^SU�cQdU\\YdU��TU`U^TY^W�_^�dXU�cU�
\USdUT�VbUaeU^Si�S_]RY^QdY_^���9V�i_e�cU\USd�Q�TYVVUbU^d�cQdU\\YdU��dXU
fQ\eUc�V_b�dXYc�cUS_^T�cQdU\\YdU�gY\\�RU�TYc`\QiUT�

3X__cU�dXU�CY^W\U�CQdU\\YdU�]_TU��YV�7@C�5TYd�Yc�d_�TYc`\Qi�cdQdYcdYSQ\
fQ\eUc�Y^�dXU�WbQ`X�_b�\UWU^T�_V�cdQdYcdYSc�

=e\dY`\U�CQdU\\YdU�]_TU�Q\\_gc�i_e�d_�TYc`\Qi�dXU�TQdQ�_V�Q\\�_b�cU\USdUT
cQdU\\YdUc�S_^SebbU^d\i��9^�_bTUb�d_�RU�QR\U�d_�S_]`QbU�dXU�TQdQ�_V�cQd�
U\\YdUc�Yd�Yc�bUS_]]U^TUT�d_�ecU�bU\QdYfU�TYc`\Qi�]_TU��cUU�cUSdY_^
²1Rc_\edU�FQ\eUc³��

D_�Y^cdbeSd�7@C�5TYd�d_�ecU�dXU�=e\dY�CQdU\\YdU�=_TU�SXUS[�dXU
]U^e�_`dY_^�Options/Multi-Satellites�_b�`bUcc�dXU�S_b�
bUc`_^TY^W�d__\RQb�Redd_^��Yd�]ecd�dXU^�RU�TU`bUccUT��
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D_�j__]�Y^d_�dXU�WbQ`X�TbQW�dXU�]_ecU�Sebc_b���ecY^W�dXU�\UVd�]_ecU
Redd_^��_fUb�dXU�TUcYbUT�dY]U�c`Q^��D_�bUTeSU�dXU�dY]U�cSQ\U��i_e�XQfU
cUfUbQ\�]U^e��[UiR_QbT�Q^T�]_ecU�_`dY_^c��I_e�]Qi

• E^j__]�Y^�_^U�cdU`�d_�dXU�_bYWY^Q\�dY]U�cSQ\U*
∗ S\YS[�dXU�d__\RQb�Redd_^�E^j__]��QSdYfQdUT�QVdUb�j__]�

Y^W�Y^d_�dXU�WbQ`X�Qd�\UQcd�_^SU���_b
∗ SX__cU�]U^e�_`dY_^�Options/Unzoom��QSdYfQdUT�QVdUb�j__]�

Y^W�Y^d_�dXU�WbQ`X�Qd�\UQcd�_^SU���_b
∗ ecU�dXU�X_d[Ui�S_]RY^QdY_^�Ctrl + Z��_b
∗ T_eR\U�S\YS[�dXU�bYWXd�]_ecU�Redd_^
5QSX�_V�dXUcU�_`dY_^c�gY\\�`ed�dXU�WbQ`X�TYc`\Qi�RQS[�d_�dXU�Ve\\
fYUg�_V�dXU�TQdQ�

• J__]�2QS[�d_�dXU�`bUfY_ec�j__]�`_cYdY_^*
∗ S\YS[�dXU�d__\RQb�Redd_^�J__]�2QS[��QSdYfQdUT�QVdUb

j__]Y^W�Y^d_�dXU�WbQ`X�Qd�\UQcd�_^SU���_b
∗ SX__cU�]U^e�_`dY_^�Options/Zoom-Back��QSdYfQdUT�QVdUb

j__]Y^W�Y^d_�dXU�WbQ`X�Qd�\UQcd�_^SU���_b
∗ S\YS[�dXU�bYWXd�]_ecU�Redd_^

5QSX�_V�dXUcU�_`dY_^c�Q\\_gc�i_e�d_�e^T_�dXU�\Qcd�j__]�cdU`��7@C�5TYd
bU]U]RUbc�dXU�\Qcd�dU^�j__]�QSdY_^c��c_�YV�i_e�XQfU�j__]UT�Y^�dU^
dY]Uc�i_e�SQ^�cdU`�RQS[�d_�UQSX�_V�dXU�`bUfY_ec�dU^�j__]�`_cYdY_^c�Ri
S\YS[Y^W�_^�dXU�J__]�2QS[�Redd_^�
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Dg_�d_WW\U�cgYdSXUc�Q\\_g�i_e�d_�Y^TeSU�]Qb[Ubc�Y^d_�i_eb�WbQ`Xc�
@_Y^d�=Qb[Ubc�]Qb[�dXU�_RcUbfQdY_^�dY]U�V_b�UQSX�U`_SX��3ebfU�5^T
=Qb[Ubc�XU\`�d_�YTU^dYVi�dXU�SebfUc�

• @_Y^d�=Qb[Ubc
9V�dXYc�cgYdSX�Yc�_^��dXU^�Q�]Qb[Ub�Y^�V_b]�_V�Q�c]Q\\�VY\\UT�bUSdQ^W\U
Yc�TYc`\QiUT�Qd�UQSX�_RcUbfQdY_^�Y^�dXU�SebfUc��9^�_bTUb�d_�Qf_YT
_fUbSb_gTY^W�dXU�TYc`\Qi�dXU�`_Y^d�]Qb[Ubc�gY\\�_^\i�RU�cX_g^�YV
dXUbU�Yc�U^_eWX�b__]�d_�TYcdY^WeYcX�_^U�Vb_]�dXU�_dXUb��9^�_bTUb
d_�cUU�dXU�`_Y^d�]Qb[Ubc�V_b�Q�VY\U�gYdX�]Q^i�_RcUbfQdY_^c��TbQW�dXU
S_b^Ubc�_V�dXU�7@C�5TYd�gY^T_g��_b�j__]�Y^d_�dXU�bUWY_^�_V�Y^dUbUcd
e^dY\�dXU�`_Y^d�]Qb[Ubc�cX_g�

D_�Y^cdbeSd�7@C�5TYd�d_�cX_g�@_Y^d�=Qb[Ubc�SXUS[�dXU
]U^e�_`dY_^�Options/Point Marker�_b�`bUcc�dXU�S_bbU�
c`_^TY^W�d__\RQb�Redd_^��Yd�]ecd�dXU^�RU�TU`bUccUT��



# ��7bQ`X�?`dY_^c� 7@C�5TYd
EcUb�=Q^eQ\

"#$

6YWebU�# �"*�@_Y^d�=Qb[Ubc

• 3ebfU�5^T�=Qb[Ubc
9V�cgYdSXUT�_^��cdQbd�Q^T�U^T�`_Y^d�_V�UQSX�SebfU�QbU�]Qb[UT�gYdX�Q
c]Q\\�U]`di�bUSdQ^W\U�Q^T�dXU�^Q]U�_V�dXU�SebfU��DXYc�XU\`c�i_e�Y^
TUdUb]Y^Y^W�c`USYVYS�SebfUc�Y^�=e\dY�CQdU\\YdU�]_TU�

D_�Y^cdbeSd�7@C�5TYd�d_�cX_g�SebfU�U^T�]Qb[Ubc�SXUS[�dXU
]U^e�_`dY_^�Options/End Marker�_b�`bUcc�dXU�S_bbU�
c`_^TY^W�d__\RQb�Redd_^��Yd�]ecd�dXU^�RU�TU`bUccUT��
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I_e�SQ^�cgYdSX�_^�Q�RQS[Wb_e^T�WbYT�_V�T_ddUT�\Y^Uc�dXQd�XU\`c�i_e�Y^
UfQ\eQdY^W�dXU�Ve^SdY_^�SebfUc��EcU�dXU�Options/Grid�]U^e�_b�dXU
S_bbUc`_^TY^W�d__\RQb�Redd_^�_^�dXU�7bQ`X�?`dY_^c�d__\RQb
d_�d_WW\U�dXU�WbYT�_^�Q^T�_VV�
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7@C�5TYd��Ri�TUVQe\d��cX_gc�Q\\�TQdQ�Y^�bU\QdYfU�i�fQ\eUc�Q^T�ecY^W�SiS\Uc
Qc�e^Ydc�V_b�dXU�i�QhYc��DXU�dY]U��Ri�TUVQe\d��Yc�WYfU^�Y^�dXU�^_b]Q\�dY]U
V_b]Qd��I_e�]Qi��X_gUfUb��SXQ^WU�d_�QRc_\edU�_b�]UdbYS�i�fQ\eUc��_b
i_e�]Qi�Y^cdbeSd�7@C�5TYd�d_�TYc`\Qi�dXU�dY]U�Qc�7@C�cUS_^Tc��DXU�Op-
tions�]U^e�_VVUbc�dXbUU�d_WW\U�cgYdSXUc��gXYSX�QbU�S_]`\UdU\i�Y^TU�
`U^TU^d�Vb_]�UQSX�_dXUb�

9^�=e\dY�CQdU\\YdU�=_TU��Yd�Yc�XQbT\i�QTfYcQR\U�d_�ecU�QRc_\edU�fQ\eUc�
?^\i�bU\QdYfU�fQ\eUc�]Qi�RU�S_]`QbUT�gYdX�UQSX�_dXUb�

• 1Rc_\edU�FQ\eUc
D_�Y^cdbeSd�7@C�5TYd�d_�TYc`\Qi�dXU�WbQ`X�gYdX�QRc_\edU�i�fQ\eUc�Y^�
cdUQT�_V�dXU�TUVQe\d�bU\QdYfU�fQ\eUc�SXUS[�dXU�]U^e�_`dY_^�Op-
tions/Absolute Values�_b�`bUcc�dXU�S_bbUc`_^TY^W
d__\RQb�Redd_^��Yd�]ecd�dXU^�RU�TU`bUccUT��

• =UdbYS�FQ\eUc
D_�Y^cdbeSd�7@C�5TYd�d_�TYc`\Qi�dXU�i�QhYc�fQ\eUc�Y^�]UdUbc�Y^cdUQT�_V
dXU�TUVQe\dY^W�VbUaeU^Si�e^Ydc�SXUS[�dXU�]U^e�_`dY_^�Op-
tions/Metric Values�_b�`bUcc�dXU�S_bbUc`_^TY^W�d__\�
RQb�Redd_^��Yd�]ecd�dXU^�RU�TU`bUccUT��

• 7@C�DY]U
D_�Y^cdbeSd�7@C�5TYd�d_�TYc`\Qi�dXU�7@C�dY]U�Y^�cUS_^Tc�_^�dXU�h�
QhYc�Y^cdUQT�_V�dXU�^_b]Q\�dY]U�V_b]Qd�SXUS[�dXU�]U^e�_`dY_^�Op-
tions/GPS-Time�_b�`bUcc�dXU�S_bbUc`_^TY^W�d__\RQb�Red�
d_^��Yd�]ecd�dXU^�RU�TU`bUccUT��
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FYQ�dXU�`e\\�T_g^�]U^e�_`dY_^�Tools/Satellites�i_e�]Qi�_`U^
dXU�TYQ\_W�CQdU\\YdUc��DXYc�d__\c�_VVUbc�i_e�Q^�_fUbfYUg�_fUb*

• DXU�^e]RUb�_V�cQdU\\YdUc�dbQS[UT�Ri�dXU�b_fUb�Q^T�bUVUbU^SU�bU�
SUYfUb

• DXU�dY]Uc��UQSX�cQdU\\YdUc�gUbU�dbQS[UT�
• DXU�dY]Uc�_V�\_ccUc�_V�\_S[�
• DXU�dY]Uc�_V�TQdQ��]Qb[UT�Qc�²214³�
• DXU�dY]Uc��SiS\Uc�c\Y`c�_SSebbUT��gXUdXUb�S_bbUSdUT�_b�^_d��
• DXU�dY]Uc�YW^_bUT�Ri�7U_7U^Yec�V_b�`b_SUccY^W���7@C�5TYd���X_gUfUb�

T_Uc�^_d�bUc`USd�dXUcU�]Q^eQ\\i�VU^SUT�_VV�dY]U�c`Q^c�_b�cQdU\\YdUc�

6_b�TUdQY\UT�Y^V_b]QdY_^�_^�dXU�Ve^SdY_^c�_V�dXU�cQdU\\YdU�d__\�`\UQcU
bUVUb�d_�dXU�7U_7U^Yec�EcUb�=Q^eQ\��SX��!$�#�
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EcUbµc�=Q^eQ\

"&&

Redd_^��Q^T�TUVY^U�dXU�\_SQdY_^�_V�dXU�bUc`USdYfU�cdQdY_^c��4_
^_d�bUWQbT�dXU�dY]U�TUVY^YdY_^���BUVUb�d_�cUSdY_^�#$�!�!��

D_�TUVY^U�Q�]e\dYcdQdY_^�^Udg_b[��i_e�gY\\�TUVY^U�Ydc�^Q]U�Q^T�dXU�cdQ�
dY_^c�Yd�S_^cYcdc�_V�

5TYd�dXU�^Q]U�_V�dXU�]e\dYcdQdY_^�^Udg_b[�Y^�dXU�cdbY^W�VYU\T�>Q]U�_V
=e\dYcdQdY_^��DXU�TUVQe\d�^Q]U�Yc�[New Multistation]��1�^Ug
^Q]U�Yc�QSSU`dUT��YV�i_e�XQfU�cU\USdUT�Qd�\UQcd�dg_�cdQdY_^c�V_b�dXU�^Ud�
g_b[�

1VdUb�i_e�XQfU�cU\USdUT�cdQdY_^c��dXU�\Ycd�R_h�CdQdY_^c�gY\\�TYc`\Qi�dXU
cdQdY_^c�dXU�^Udg_b[�Yc�S_]`_cUT�_V��D_�bU]_fU�Q�cdQdY_^�Vb_]�dXU�\Ycd
R_h�QSdYfQdU�Yd�Q^T�S\YS[�dXU�Redd_^�Remove Station��DXU�cdQdY_^�gY\\
RU�Y]]UTYQdU\i�bU]_fUT�Vb_]�dXU�^Udg_b[��X_gUfUb��Yd�gY\\�RU�cdY\\
cd_bUT�Y^�dXU�\Ycd�_V�cdQdY_^c�

CdQdY_^�cU\USdY_^�Yc�fUbi�UQci��3\YS[�dXU�Redd_^�Stations… ���DXU�TYQ\_W
CdQdY_^�CU\USdY_^�`_`c�e`�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"&'

6YWebU�#$�! *�CdQdY_^�CU\USdY_^�V_b�=e\dYcdQdY_^

DXU�TYQ\_W�CdQdY_^�CU\USdY_^�TYc`\Qic�Q�\Ycd�_V�Q\\�UTYdUT�cdQdY_^c�Y^S\eT�
Y^W�dXUYb�^Q]Uc�Q^T�WU_WbQ`XYSQ\�S__bTY^QdUc��D_�cU\USd�Q�cdQdY_^�Zecd
S\YS[�Yd��\UVd�]_ecU�Redd_^���D_�TUcU\USd�Q�cU\USdUT�cdQdY_^�S\YS[�QWQY^�
I_e�]Qi�cU\USd�Q^�Y^TUVY^YdU�^e]RUb�_V�cdQdY_^c��D_�cU\USd�Q\\��S\YS[�dXU
Redd_^�All��OK�QSSU`dc�i_eb�cU\USdY_^�Q^T�S\_cUc�dXU�TYQ\_W��Cancel
S\_cUc�dXU�TYQ\_W�gYdX_ed�SXQ^WU�

#$�!�# @bY^dUb�CUde`

9V�i_e�gQ^d�d_�`bY^d�WbQ`Xc�i_e�cX_e\T�cUd�e`�dXU�`bY^dUb�VYbcd�
Printer Setup�TYc`\Qic�Q\\�dXU�`_ccYRY\YdYUc�V_b�SXQ^WY^W�`bY^dUb�`Q�
bQ]UdUbc��9d�]Qi�\__[�cY]Y\Qb�d_�dXYc��TU`U^TY^W�_^�i_eb�_`UbQdY^W�cic�
dU]*

6YWebU�#$�!!*�@bY^dUb�CUde`



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"&(

I_e�cX_e\T�Q\gQic�cUd�e`�i_eb�`bY^dUb�Y^�Q�gQi�dXQd�Yd�gY\\
`bY^d�Y^�\Q^TcSQ`U�V_b]Qd�

3XUS[�dXU�`bY^dUb�`QbQ]UdUbc�Q^T��YV�cQdYcVYUT��`bUcc�OK�d_�cdQbd�`bY^d�
Y^W��9V�i_e�T_�^_d�gQ^d�d_�`bY^d��`bUcc�Cancel��DXU�Network�Redd_^
S_^^USdc�i_e�d_�Q�^Udg_b[�`bY^dUb��YV�QfQY\QR\U�

#$�!�$ @bY^d

@\Q^^Y^W�Q\\_gc�i_e�d_�`bY^d�_ed�S_`YUc�_V�dXU�WbQ`Xc��GXU^
i_e�SX__cU�File/Print�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Red�
d_^��dXU�`bY^dY^W�`b_SUcc�cdQbdc��DXU�WbQ`X�d_�RU�`bY^dUT�]ecd
RU�QSdYfQdUT�

DXU�_`dY_^�Print All�Q\\_gc�i_e�d_�`bY^d�Q\\�WbQ`Xc�TYc`\QiUT�Y^�dXU
]QY^�gY^T_g�

#$�!�% 5hYd

DXYc�gY\\�dUb]Y^QdU�dXU�`b_WbQ]�Qd�_^SU��>_�VebdXUb�TYQ\_W�Yc�`b_�
fYTUT��@\UQcU�^_dU�dXQd�Q\\�SebbU^d�WbQ`Xc�QbU�\_cd�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"&)

#$�" 1\]Q^QS�CeR�=U^e

1\]Q^QS�TQdQ�Yc�ecUT�d_�S_]`edU�cQdU\\YdU�fYcYRY\Ydi��GXU^�VYbcd�cdQbdY^W
@\Q^^Y^W�i_e�XQfU�RUU^�Qc[UT�V_b�Q^�Q\]Q^QS�VY\U��1�TUVQe\d�Q\]Q^QS
VY\U��ALMANAC.ALM�Yc�`Qbd�_V�dXU�`b_WbQ]�`QS[QWU��X_gUfUb��i_e�]Qi
Q\c_�bUVUb�d_�i_eb�_g^�Q\]Q^QS�TQdQ�VY\U��EcY^W�dXU�Almanac�ceR�]U^e
i_e�SQ^�SXUS[�Q^T�VYh�dXU�Q\]Q^QS�\QdUb��DXU�V_\\_gY^W�_`dY_^c�QbU
QfQY\QR\U*

<_QT� \_QTc�Q^�Q\]Q^QS�VY\U�QSS_bTY^W�d_�C`USdbQ�@bU�
SYcY_^�DUbbQcQdµc�Q\]Q^QS�V_b]Qd

9]`_bdª� Y]`_bdc�Q^�Q\]Q^QS�VY\U�TUbYfUT�Vb_]�_dXUb�bU�
SUYfUb�di`Uc

CQfU cQfUc�Q^�Q\]Q^QS�gYdX�Q�^Ug�^Q]U
BU]_fU S\UQbc�dXU�SebbU^d�TQdQRQcU��Red�^_�`XicYSQ\�VY\U

Yc�QVVUSdUT�

#$�"�! DXU�<_QT�Q^T�9]`_bd�?`dY_^c

2_dX�_`dY_^c�Q\\_g�i_e�d_�\_QT�dXU�S_^dU^dc�_V�Q�^Ug�Q\]Q^QS�VY\U�Y^d_
dXU�TQdQRQcU�ecUT�V_b�SQ\Se\QdY_^��9V�i_e�XQfU�Q^�Q\]Q^QS�VY\U�S_^dQY^�
Y^W�Q\]Q^QS�TQdQ�Y^�dXU�C`USdbQ�@bUSYcY_^�DUbbQcQd�Q\]Q^QS�V_b]Qd
Q^T�gYdX�UhdU^cY_^�*.ALM�_b�*.??A��gXUbU�??�cdQ^Tc�V_b�dXU
iUQb��\_QT�Yd�Ri�SX__cY^W�Almanac/Load�_b�dXU�S_bbUc`_^T�
Y^W�d__\RQb�Redd_^��9d�gY\\�RU�ecUT�V_b�Q\\�ceRcUaeU^d�S_]`edQdY_^c�

9V�i_e�gQ^d�d_�ecU�Q\]Q^QS�VY\Uc�SbUQdUT�Ri�_dXUb�bUSUYfUbc��@\Q^^Y^W�Q\�
\_gc�d_�Y]`_bd�dXYc�Q\]Q^QS�TQdQ�Q^T�d_�S_^fUbd�Yd�Qed_]QdYSQ\\i��:ecd
QSdYfQdU�Almanac/Import… �Q^T�cU\USd�dXU�V_b]Qd�i_e�gQ^d�d_�Y]`_bd�
1�TYQ\_W�Q``UQbc��Q\\_gY^W�i_e�d_�cUQbSX�V_b�VY\Uc��1VdUb�i_e�Y]`_bdUT



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"' 

V_bUYW^�Q\]Q^QS�TQdQ��Q�]UccQWU�^_dYVYUc�i_e�_^�ceSSUcc�_b�VQY\ebU�_V
Y]`_bd�

6YWebU�#$�!"*�1\]Q^QS�CeR�=U^e�9]`_bd

9V�i_e�\_QT�_b�Y]`_bd�cUfUbQ\�Q\]Q^QSc��@\Q^^Y^W�gY\\�ecU�Q^�Y^dU\\YWU^d
Q\W_bYdX]�V_b�_`dY]Q\�bUce\dc��CQdU\\YdUc�_V�TYVVUbU^d�@B>c�gY\\�RU
]UbWUT�Y^�dXU�Y^dUb^Q\�TQdQRQcU��^_d�bUWQbTY^W�dXU�c_ebSU�_V�Y^V_b]Q�
dY_^��Q^T�gY\\�RU�Q``U^TUT�d_�dXU�VYddY^W�S_^dQY^Ub��U�W���Q^i�7@C�cQdU\�
\YdU�gY\\�RU�V_e^T�Y^�dXU�7@C�S_^dQY^Ub���9V�]e\dY`\U�Q\]Q^QS�TQdQ�Yc
QfQY\QR\U�V_b�Q�cQdU\\YdU��@\Q^^Y^W�gY\\�cd_bU�dXU�Q\]Q^QS�TQdQ�gYdX�dXU
]_cd�bUSU^d�Y^V_b]QdY_^�

#$�"�" CQfUª

9V�i_e�XQfU�Y]`_bdUT�Q^�Q\]Q^QS�i_e�]YWXd�gQ^d�d_�cQfU�Yd�Y^�dXU
C`USdbQ�@bUSYcY_^�DUbbQcQd�V_b]Qd�fYQ�dXU�]U^e�_`dY_^�Alma-
nac/Store�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^��1�cdQ^TQbT
VY\U�TYQ\_W�_`U^c�gXYSX�Q\\_gc�dXU�eceQ\�_`dY_^c�d_�SX__cU�TbYfU
Q^T�TYbUSd_bi�Qc�gU\\�Qc�Y^`ed�Q�^Ug�VY\U�^Q]U��`bUVUbQR\i�ecY^W�dXU�TU�
VQe\d�UhdU^cY_^�*.ALM�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"'!

#$�"�# BU]_fU�1\]Q^QS

9V�i_e�SX__cU�dXU�_`dY_^ Almanac/Remove�_b�dXU�S_bbU�
c`_^TY^W�d__\RQb�Redd_^��Q\\�Q\]Q^QS�TQdQ�gY\\�RU�TU\UdUT�Vb_]
dXU�TQdQRQcU��I_e�]ecd�dXU^�\_QT�_b�Y]`_bd�Q�^Ug�Q\]Q^QS�V_b�VebdXUb
S_]`edY^W�

1DD5>D9?>*�1c�c__^�Qc�i_e�SX__cU�Almanac/Remove�
TQdQ�gY\\�RU�TU\UdUT�Vb_]�dXU�TQdQRQcU��2U�cebU�i_e�bUQ\\i
gQ^d�d_�S\UQb�dXU�Q\]Q^QS�RUV_bU�SX__cY^W�dXYc�_`dY_^�



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"'"

#$�# CQdU\\YdU�CeR�=U^e

DXU�`e\\�T_g^�]U^e�CQdU\\YdUc�S_fUbc�dXU�Ve^SdY_^c�i_e�^UUT�V_b�cQdU\�
\YdU�cU\USdY_^��DXU�V_\\_gY^W�_`dY_^c�QbU�QfQY\QR\U*

CU\USdY_^ U^QR\Uc�TYcQR\Uc�cQdU\\YdU�cicdU]c�Q^T�_b�Y^TYfYT�
eQ\�cQdU\\YdUc�V_b�dXU�SQ\Se\QdY_^c

9^V_b]QdY_^ `b_fYTUc�V_b�UQSX�cY^W\U�cQdU\\YdU�dXU�S_]`\UdU�Q\�
]Q^QS�Y^V_b]QdY_^

#$�#�! CQdU\\YdU�CU\USdY_^

@\Q^^Y^W�Yc�QR\U�d_�ecU�cQdU\\YdUc�_V�V_eb�cQdU\\YdU�cicdU]c�V_b�SQ\Se\QdY_^
_V�cQdU\\YdU�fYcYRY\Ydi��DXUcU�CicdU]c�QbU*

7@C dXU�E�C��>QfCdQb�7\_RQ\�@_cYdY_^Y^W�CicdU]
7<?>1CC� dXU�BeccYQ^�7\_RQ\�>QfYWQdY_^�CQdU\\YdU�CicdU]
7U_ WU_cdQdY_^Qbi�cQdU\\YdUc�_V�dXU�VedebU��5C1�TUfU\_`UT

7>CC"�CicdU]��Uh`USdUT�SQ��"  "�
97C? 9^dUb^QdY_^Q\�7U_cdQdY_^Qbi�?bRYd���`Qbd�_V�dXU�VedebU�5C1�

TUfU\_`UT�7>CC"�CicdU]��Uh`USdUT�SQ��"  "�

DXU�WU_cdQdY_^Qbi�Q^T�97C?�CQdU\\YdUc�QbU�`Qbd�_V�dXU�7>CC"�CicdU]��gXYSX�c
SebbU^d\i�Y^�dXU�cdQdU�_V�`\Q^^Y^W��DXU�7>CC"�CicdU]�Yc�d_�RU�ReY\d�e`�Ri�dXU
5eb_`UQ^�C`QSU�1WU^Si�5C1�gYdX�dXU�cQ]U�`bY^SY`\U�Q^T�QY]Y^W�Qc�dXU�7@C
Q^T�7<?>1CC�cicdU]c��cdQbdY^W�gYdX�^Uhd�SU^debi��<UQb^Y^W�Vb_]�dXU�7@C
Q^T�7<?>1CC�Uh`UbYU^SUc�bUce\dc�Y^�TYVVUbU^SUc�Y^�dXU�c`QSU�Q^T�S_^db_\
cUW]U^d�Y^�_bTUb�d_�SX__cU�dXU�cicdU]�`QbQ]UdUbc�Y^�Q�gQi�dXQd�^QfYWQdY_^
ecY^W�7>CC"�gY\\�RU�VQcdUb��]_bU�`bUSYcU�Q^T�cQfUb��Q\\_gY^W�V_b�QYbR_b^U
^QfYWQdY_^�
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EcUbµc�=Q^eQ\

"'#

I_e�SQ^�c`UUT�e`�SQ\Se\QdY_^�_b�bUTbQgY^W�_V�WbQ`Xc�Ri�TYcQR\Y^W
gX_\U�cQdU\\YdU�cicdU]c�_b�Y^TYfYTeQ\�cQdU\\YdUc��:ecd�S\YS[�dXU�_`dY_^
Satellite/Selection�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^
Q^T�i_e�gY\\�VY^T�dXU�TYQ\_W�CQdU\\YdU�CU\USdY_^�TYc`\QiUT�

6YWebU�#$�!#*�CQdU\\YdU�CU\USdY_^

DXU�TYQ\_W�CQdU\\YdU�CU\USdY_^�S_^cYcdc�_V�Q�`QWU�V_b�UQSX�_V�dXU�QR_fU
\YcdUT�cQdU\\YdU�CicdU]c��DXUi�QbU�cY]Y\Qb\i�S_]`_cUT��I_e�]Qi�U^QR\U
_b�TYcQR\U�UQSX�Y^TYfYTeQ\�cQdU\\YdU�_V�Q�cicdU]�fYQ�Ydc�SXUS[R_h��2i�TU�
VQe\d�Q\\�\_QTUT�cQdU\\YdUc�_V�W__T�XUQ\dX��- ��QbU�U^QR\UT��CQdU\\YdUc
gYdX�]YccY^W�cQdU\\YdU�Y^V_b]QdY_^�QbU�WbQiUT�_ed�Q^T�SQ^^_d�RU�U^�



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"'$

QR\UT��3\YS[�dXU�bUc`USdYfU�SXUS[R_h�d_�d_WW\U�dXU�cQdU\\YdU��FYQ�dXU
Redd_^c�All�i_e�SQ^�U^QR\U�Q\\�cQdU\\YdUc�_V�dXU�`QWU��dXU�Redd_^c�None
TYcQR\Uc�Q\\�cQdU\\YdUc�_V�dXYc�cicdU]��

I_e�]Qi�QTT�dXU�SXQ^WUc�d_�dXU�TQdQRQcU�fYQ�dXU�Redd_^�Apply���CQdU\�
\YdU�Y^V_b]QdY_^�V_b�TYcQR\UT�cQdU\\YdUc�gY\\�^_d�RU�\_cd��dXU�bUc`USdYfU
cQdU\\YdU�gY\\�Zecd�RU�²cgYdSXUT�_VV³��9^�dXU�\_gUb�bYWXd�S_b^Ub�_V�dXU
`QWU�i_e�gY\\�VY^T�Q�SXUS[R_h��gXYSX�Ri�TUVQe\d�Yc�S\UQbUT��9V�i_e�SXUS[
dXU�_`dY_^�Apply changes at once��SXQ^WUc�Y^�dXU�d_WW\Y^W�cdQdec
_V�Q�cQdU\\YdU�gY_\\�RU�QSSU`dUT�Qd�_^SU�Q^T�i_e�T_�^_d�XQfU�d_�S\YS[�dXU
Redd_^�Apply���DXYc�_`dY_^�Yc�QTfQ^dQWU_ec��YV�i_e�U^�TYcQR\U�cUfUbQ\
dY]Uc�Zecd�_^U�cQdU\\YdU�

DXU�RQb�CQdU\\YdU�CicdU]c�Q\\_gc�i_e�d_�cU\USd�Vb_]�dXU�\Ycd�_V�cQdU\\YdU
cicdU]c�V_b�SQ\Se\QdY_^�

6YWebU�#$�!$*�2Qb�CQdU\\YdU�CicdU]c

DXU�²ce`Ub³�cgYdSXUc�Q\\_g�i_e�d_�U^QR\U�_b�TYcQR\U�S_]`\UdU�cQdU\\YdU
cicdU]c��bUdQY^Y^W�dXU�cUddY^Wc�Y^�dXU�TYQ\_W�CQdU\\YdU�CU\USdY_^��9V��U�W��
Q�7@C�cQdU\\YdU�Yc�U^QR\UT��Red�dXU�7@C�²ce`Ub³�cgYdSX�_^�dXU�RQb�Yc�TYc�
QR\UT��dXU�cQdU\\YdU�gY\\�^_d�RU�ecUT�V_b�SQ\Se\QdY_^c�

?^�dXU�_dXUb�XQ^T��YV�Q�7<?>1CC�cQdU\\YdU�Yc�TYcQR\UT�_^�Ydc�`QWU�_V
dXU�TYQ\_W�CQdU\\YdU�CU\USdY_^��Red�dXU�7<?>1CC�²ce`Ub³�cgYdSX�_^�dXU
RQb�Yc�U^QR\UT��dXU�cQdU\\YdU�gY\\�^_d�RU�dQ[U^�V_b�SQ\Se\QdY_^�

CUddY^W�Q�²ce`Ub³�cgYdSX�T_Uc�^_d�QVVUSd�dXU�cUddY^W�_V�Y^�
TYfYTeQ\�cQdU\\YdUc�Qc�Yd�T_Uc�ecY^W�dXU�TYQ\_W�CQdU\\YdU�CU\US�
dY_^�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"'%

#$�#�" CQdU\\YdU�9^V_b]QdY_^

3X__cY^W�dXU�_`dY_^�Satellite/Information _b�dXU�S_bbU�
c`_^TY^W�d__\RQb�Redd_^�_`U^c�dXU�^_dUR__[�CQdU\\YdU�9^V_b�
]QdY_^��gXYSX�cUbfUc�Qc�Q�TYc`\Qi�_V�dXU�SebbU^d\i�QfQY\QR\U�Q\]Q^QS
TQdQ�V_b�UQSX�cQdU\\YdU�

6YWebU�#$�!%*�CQdU\\YdU�9^V_b]QdY_^

6_b�UQSX�cQdU\\YdU�Q�`QWU�TYc`\Qic�dXU�fQ\eUc�Vb_]�Ydc�Q\]Q^QS��DXYc�Q\�
\_gc�i_e�d_�YTU^dYVi�RQT�_b�gb_^W�TQdQ�Q^T�d_�SXUS[�dXU�TQdQ�QWU�



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"'&

@\UQcU�^_dU�dXQd�dXU�7<?>1CC�Q\]Q^QS�Y^V_b]QdY_^�Yc�S_^fUbdUT�d_
dXU�7@C�cdQ^TQbT�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"''

#$�$ 7bQ`X�CeR�=U^e

1�\_d�_V�WbQ`Xc�cX_g�Y^V_b]QdY_^�_^�cQdU\\YdU�S_^cdU\\QdY_^�Q^T�fYcYRY\�
Ydi��I_e�]Qi�cU\USd�_V�Q�cUd�_V�cdQ^TQbT�WbQ`Xc+�X_gUfUb��C`USdbQ�@bUSY�
cY_^�DUbbQcQd�gY\\�RU�`\UQcUT�d_�ReY\T�e`�c`USYQ\�WbQ`Xc�V_b�i_e�

#$�$�! 7U^UbQ\�Be\Uc

D_�SbUQdU�Q�WbQ`X�i_e�^UUT�dXU�V_\\_gY^W�YdU]c*
• Q�cdQdY_^�_b�Q�]e\dYcdQdY_^��bUVUb�d_�cUSdY_^�#$�!��
• Q^�Q\]Q^QS�VY\U�QSS_bTY^W�d_�C`USdbQ�@bUSYcY_^�DUbbQcQdµc�cdQ^TQbT

^Q]UT�*.ALM�_b�*.??A��gXUbU�?? cdQ^Tc�V_b�dXU�iUQb. I_e�]Qi
Y]`_bd�Q\]Q^QSc�_V�_dXUb�di`Uc�Q^T�S_^fUbd�dXU]��bUVUb�d_�cUSdY_^
#$�"��

GXU^�@\Q^^Y^W�Yc�cdQbdUT��Q�TUVQe\d�Q\]Q^QS�Yc�\_QTUT�Q^T�Q\\�cdQ^TQbT
WbQ`Xc�QbU�QddQSXUT�d_�YdU]c�Y^�dXU�Graph�]U^e��:ecd�cU\USd�_^U�_V�dXU
bYSX�cUd�_V�cdQ^TQbT�WbQ`Xc�

DXU�RQb�CQdU\\YdU�CU\USdY_^�Q\\_gc�i_e�d_�cU\USd�Vb_]�dXU�\Ycd�_V�cQdU\\YdU
cicdU]c�d_�RU�S_^cYTUbUT�V_b�SQ\Se\QdY_^��DXU�²ce`Ub³�cgYdSXUc�Q\\_g�d_
U^QR\U�_b�TYcQR\U�S_]`\UdU�cQdU\\YdU�cicdU]c�

6YWebU�#$�!&*�2Qb�CQdU\\YdU�CU\USdY_^

I_e�]Qi�Q\c_�cgYdSX�_^�_b�_VV�cQdU\\YdUc�cU`QbQdU\i��cUU�cUSdY_^�#$�#�!�)�

CQdU\\YdU�5^�4YcQR\Y^W�Ri�dXU�TYQ\_W�CQdU\\YdU�CU\USdY_^
�`e\\�T_g^�]U^e�_`dY_^�Satellites/Selection)



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"'(

_fUbbYTUc�dXU�cQdU\\YdU�cicdU]�cUddY^W�Ri�dXU�RQb��5�W���YV�i_e�TYcQR\UT�Q\\
7<?>1CC�cQdU\\YdUc�Ri�dXU�TYQ\_W��dXU�WbQ`X�gY\\�^_d�TYc`\Qi�Q^i
7<?>1CC�cQdU\\YdUc��UfU^�YV�dXU�cQdU\\YdU�cicdU]�Yc�U^QR\UT�Ri�dXU�RQb�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"')

C_]U�WbQ`Xc�QbU�Ve^SdY_^c�_V�dY]U��U�W���5\UfQdY_^�4Yc`\Qi���@\Q^^Y^W
]Q[Uc�dXU�Y^c`USdY_^�_V�dY]U�cUSd_bc�fUbi�cY]`\U��GXU^�i_e�XQfU
_`U^UT�Q�WbQ`X��dXU�`YSdebU�cX_gc�dXU�S_]`\UdU�dY]U�c`Q^��gXYSX�i_e
XQfU�TUVY^UT�fYQ�dXU�cdQdY_^�_b�]e\dYcdQdY_^�UTYd_b��>_g�TbQW�dXU�Seb�
c_b�_fUb�Q�dY]U�cUSd_b�gXY\U�X_\TY^W�dXU�\UVd�]_ecU�Redd_^��I_e�gY\\
^_dYSU�dXU�Sebc_b�TbQgY^W�Q�gQfi�bUSdQ^W\U��DXU�bUSdQ^W\U�]Qb[c�dXU
dY]U�cUSd_b��I_e�SQ^�]Qb[�dXU�dY]U�cUSd_b�V_bgQbTc�Q^T�RQS[gQbTc�

6YWebU�#$�!'*�5hQ]`\U�4Yc`\Qi��5\UfQdY_^�



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"( 

GXU^�i_e�bU\UQcU�dXU�\UVd�]_ecU�Redd_^�dXU�WbQ`X�gY\\�RU�bUTbQg^�
cX_gY^W�dXU�bUce\dc�]QW^YVYUT�V_b�Zecd�dXU�SX_cU^�dY]U�cUSd_b�

6YWebU�#$�!(*�=QW^YVYUT�4Yc`\Qi



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"(!

I_e�]Qi�S_^dY^eU�d_�]QW^YVi�e`�d_�_^U�U`_SX�V_b�dXU�gX_\U�VYWebU�

6YWebU�#$�!)*�=QhY]e]�=QW^YVYSQdY_^



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"("

D_�j__]�RQS[�d_�dXU�`bUfY_ec�dY]U�c`Q^�S\YS[�gYdX�dXU�bYWXd�]_ecU�
Redd_^�Q^igXUbU�_^�dXU�WbQ`X��4_eR\U°S\YS[Y^W�gYdX�dXU�bYWXd�]_ecU
Redd_^�]QhY]YjUc�dXU�TYc`\Qi�d_�dXU�_bYWY^Q\�dY]U�c`Q^�

6YWebU�#$�" *�BUTYc`\Qi�D_dQ\�DY]U�C`Q^



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"(#

5QSX�WbQ`X�]Qi�XQfU�Q�\UWU^T�Q^T�Q^�QWU^TQ�

DXU�\UWU^T�\Ycdc�dXU�_RZUSdc�ecUT�V_b�SQ\Se\QdY_^�_V�dXU�WbQ`X��I_e�]Qi
U^QR\U�TYcQR\U�dXU�TYc`\Qi�_V�dXU�\UWU^T�fYQ�dXU�`e\\�T_g^�]U^e�_`�
dY_^�Windows/Legend��DXU�\UWU^T�]Qi�RU�Q�cQdU\\YdU�\UWU^T��QccYW^�
Y^W�S_\_bc�d_�UQSX�cQdU\\YdU��6_b�dXU�WbQ`Xc�_V�S_]RY^UT�?@�fQ\eUc�dXU
\UWU^T�QccYW^c�S_\_bc�d_�dXU�4?@�di`Uc�

������
6YWebU�#$�"!*�CQdU\\YdU�<UWU^T�Q^T�4?@�<UWU^T

DXU�R_dd_]�_V�UQSX�WbQ`X�TYc`\Qi�Yc�_SSe`YUT�Ri�Q�ce]]Qbi�_V�dXU
SebbU^d�cdQdY_^µc�`QbQ]UdUbc��dXU�QWU^TQ��I_e�]Qi�U^QR\U�TYcQR\U�dXU
TYc`\Qi�_V�dXU�\UWU^T�fYQ�dXU�`e\\�T_g^�]U^e�_`dY_^�Win-
dows/Agenda�

6YWebU�#$�""*�1WU^TQ

DXU�VYbcd�\Y^U�Yc�dXU�cdQdY_^�^Q]U�Q^T�`_cYdY_^��DXU�^Uhd�\Y^U�WYfUc�dXU
]QhY]e]�dY]U�c`Q^�Q^T�dY]U�TYVVUbU^SU�d_�7=D��TQi\YWXd�cQfY^W



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"($

dY]U�S_^cYTUbUT���DXU�V_\\_gY^W�\Y^Uc�WYfU�dXU�Sed_VV�U\UfQdY_^�Q^W\U
Q^T�dXU�cXQTY^W�fYQ�_RcdQS\Uc�Y^�`UbSU^d�_V�dXU�c[i��V_\\_gUT�Ri�dXU
^e]RUbc�_V�cQdU\\YdUc�S_^cYTUbUT��I_e�SQ^�cUU�X_g�]Q^i�cQdU\\YdUc�_V
UQSX�cQdU\\YdU�cicdU]�QbU�SebbU^d\i�U^QR\UT��^_�]QddUb��gXUdXUb�U^�
QR\UT�Y^TYfYTeQ\\i�_b�Ri�dXU�cQdU\\YdU�cicdU]�cU\USdY_^�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"(%

#$�$�" 5\UfQdY_^�4Yc`\Qi

DXU�WbQ`X�5\UfQdY_^�Yc�QSSUccYR\U�fYQ�dXU�]U^e�Ve^SdY_^
Graph/Elevation�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

6YWebU�#$�"#*�5\UfQdY_^�4Yc`\Qi



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"(&

6_b�WU_]UdbYSQ\�S_^cYTUbQdY_^c�Q^T�RUSQecU�_V�dXU�TYcd_bdY_^�_V�cQdU\�
\YdU�cYW^Q\c�dXb_eWX�dXU�Qd]_c`XUbU�Qd�\_g�U\UfQdY_^c�Yd�Yc�ecUVe\�d_
[^_g�cQdU\\YdU�U\UfQdY_^�Q^W\U�� � S_bbUc`_^Tc�d_�dXU�X_bYj_^�
) �S_bbUc`_^Tc�d_�dXU�jU^YdX��CQdU\\YdUc�Qd�fUbi�\_g�U\UfQdY_^��RU\_g
! ���cQi��T_�^_d�S_^dbYRedU�fUbi�]eSX�d_�dXU�SQ\Se\QdY_^�_V�Q�`_cYdY_^
RUSQecU�_V�Ubb_bc�Y^�`b_`QWQdY^W�cYW^Q\c�dXb_eWX�dXU�Qd]_c`XUbU�
EceQ\\i�Q�]Y^Y]e]�U\UfQdY_^�]Qc[�Yc�Y^db_TeSUT�Y^�_bTUb�d_�Qf_YT
dXUcU�TYcd_bdY_^c��2U\_g�dXYc�\Y]Yd�cQdU\\YdUc�QbU�WU^UbQ\\i�^_d�QSSU`dUT
V_b�cebfUiY^W�Q^T�QbU�^_d�cX_g^�Y^�dXU�5\UfQdY_^�4Yc`\Qi��9V�Q�cQdU\\YdU
Yc�XYTTU^�Ri�_RcdQS\Uc��Yd�gY\\�^_d�RU�cX_g^�Qc�gU\\�

I_e�gY\\�VY^T�dXU�cQdU\\YdU�^e]RUb�^UQb�cdQbd�Q^T�U^T�`_Y^d�_V�dXU�U\U�
fQdY_^�SebfU�

@\UQcU�^_dU��dXQd�WU_cdQdY_^Qbi�cQdU\\YdUc�QbU�Q\gQic�Qd�S_^cdQ^d�U\UfQ�
dY_^c�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"('

#$�$�# >e]RUb�_V�CQdU\\YdUc

DXU�WbQ`X�FYcYRY\Ydi�Yc�QSSUccYR\U�fYQ�dXU�]U^e�Ve^SdY_^
Graph/Number of Satellites�_b�dXU�S_bbUc`_^TY^W�d__\RQb
Redd_^�

6YWebU�#$�"$*�CQdU\\YdU�FYcYRY\Ydi

DXU�d_dQ\�^e]RUb�_V�cQdU\\YdUc�dXQd�QbU�cY]e\dQ^U_ec\i�fYcYR\U�QbU�`\_d�
dUT�Qc�Q�WbQ`X�2Ucd�FYcYRY\Ydi�

1�]Y^Y]e]�_V�$�cQdU\\YdUc�Yc�bUaeYbUT�d_�TUdUb]Y^U�Q�dXbUU�TY]U^cY_�
^Q\�`_cYdY_^�Y^�c`QSU�gYdX�7@C��1�]Y^Y]e]�_V�&��$�7@C���"
7<?>1CC��cQdU\\YdUc�Yc�bUaeYbUT�d_�TUdUb]Y^U�Q�S_]RY^UT�7@C��



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

"((

7<?>1CC�c_\edY_^��DXU�`bUcU^SU�_V�_RcdbeSdY_^c�cYW^YVYSQ^d\i�bUTeSUc
fYcYRY\Ydi�

DXU�V_\\_gY^W�S_\_b�cSXU]U�Yc�ecUT*

 �cQdU\\YdUc ^_dXY^W
!�cQdU\\YdU R\eU
"�cQdU\\YdUc �]QWU^dQ
#�cQdU\\YdUc Rb_g^
$�cQdU\\YdUc \YWXd�bUT
%�cQdU\\YdUc bUT
&�cQdU\\YdUc iU\\_g
'�cQdU\\YdUc �WbUU^
(�cQdU\\YdUc \YWXd�WbUU^
)�cQdU\\YdUc \YWXd�R\eU
! �cQdU\\YdUc R\eU
!!�cQdU\\YdUc SiQ^
!"�cQdU\\YdUc \YWXdSiQ^
!#�cQdU\\YdUc TQb[WbQi
!$�cQdU\\YdUc iU\\_g
!%�cQdU\\YdUc WbUU^
!&�cQdU\\YdUc \YWXd�WbUU^
!'�cQdU\\YdUc \YWXd�R\eU
!(�cQdU\\YdUc R\eU
!)�cQdU\\YdUc SiQ^
" �cQdU\\YdUc
����_b�]_bU

TQb[�WbQi



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

"()

#$�$�$ @_\Qb�@\_d

DXU�WbQ`X�C[i�@\_d�Yc�QSSUccYR\U�fYQ�dXU�]U^e�Ve^SdY_^�Graph/Sky
Plot�_b�dXU�S_bbUc`_^TY^W�d__\RQb�Redd_^�

6YWebU�#$�"%*�C[i�@\_d



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

") 

DXU�^e]RUbc�Qd�dXU�_edUb�SYbS\U�TU^_dU�dXU�QjY]edX+�jUb_�]UQ^c
>_bdX��) ° �Yc�5Qcd��!( ° �Yc�C_edX��"' ° �Yc�GUcd��3U^dUb�_V�dXU�SYbS\Uc�Yc
dXU�jU^YdX��U\UfQdY_^�Q^W\U�) ° ��Q^T�dXU�_edUb�SYbS\U�cX_gc�U\UfQdY_^
 ° ��Y�U���dXU�X_bYj_^���DXU�dbQS[c�_V�Q\\�cU\USdUT�fYcYR\U�cQdU\\YdUc�V_b�dXU
WYfU^�dY]U�c`Q^�QbU�`b_ZUSdUT�_^d_�dXYc�]Q`��I_e�gY\\�cUU�dXU�`_cYdY_^
_V�UQSX�cQdU\\YdU�Qd�Ve\\�X_ebc�]Qb[UT�gYdX�dXU�bUc`USdYfU�^e]RUbc
�U�W���#-�#*  �Q]��!%-�#*  �`]��

I_e�]Qi�gQ^d�d_�bUTeSU�dXU�dY]U�c`Q^�_b�dXU�^e]RUb�_V�cQdU\\YdUc�d_
]Q[U�dXU�`\_d�]_bU�bUQTQR\U�

@\UQcU�^_dU��dXQd�WU_cdQdY_^Qbi�cQdU\\YdUc�QbU�\_SQdUT�Qd�Q\gQic�dXU�cQ]U
U\UfQdY_^�Q^T�QjY]edX�

1^Q\_W_ec�d_�dXU�TYQ\_W�?RcdQS\Uc��cXQTUT�QbUQc�QbU�TbQg^�Y^�dXU
RQS[Wb_e^T�d_�Y^TYSQdU�gXUbU�_RcdQS\Uc�QbU�\_SQdUT��CQdU\\YdU�dbQS[c
XYTTU^�Ri�_RcdQS\Uc�QbU�^_d�TYc`\QiUT�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

")!

#$�$�% FYcYR\U�CQdU\\YdUc

FYQ�dXU�]U^e�_`dY_^�Graphs/Visibility�@\Q^^Y^W�_VVUbc�i_e�cUf�
UbQ\�_V�WbQ`Xc�d_�TYc`\Qi�dXU�fYcYRY\Ydi�_V�cQdU\\YdUc�Qc�Q�Ve^SdY_^�_V�dY]U�
I_e�]Qi�SX__cU�Ri�]U^e��gXUdXUb�i_e�gQ^d�d_�cUU�cQdU\\YdUc�_V�_^U�cic�
dU]�_^\i�_b�_V�Q\\�cicdU]c�cY]e\dQ^U_ec\i�

6YWebU�#$�"&*�7U^UbQ\�FYcYRY\Ydi

@\Q^^Y^W�_VVUbc�dXUcU�WbQ`Xc*

• FYcYRY\Ydi�_V�7@C��ceR�]U^e�_`dY_^�GPS��
• FYcYRY\Ydi�_V�7<?>1CC��ceR�]U^e�_`dY_^�Glonass��



#$��2QcYS�6e^SdY_^Q\Ydi� @\Q^^Y^W
EcUbµc�=Q^eQ\

")"

• FYcYRY\Ydi�_V�7U_cdQdY_^Qbi�CQdU\\YdUc��ceR�]U^e�_`dY_^�Geo�
• FYcYRY\Ydi�_V�97C?�CQdU\\YdUc��ceR�]U^e�_`dY_^�IGSO���_b
• 7U^UbQ\�FYcYRY\Ydi��Y�U��Q�S_]RY^QdY_^�_V�dXU�V_b]Ub�cicdU]c

�ceR�]U^e�_`dY_^�General visibility�_b�dXU�bUc`USdYfU
d__\RQb�Redd_^��

1TTYdY_^Q\\i��dXU�cUddY^Wc�]QTU�fYQ�dXU�]U^e�_`dY_^�Satel-
lites/Selection�bUc`��dXU�RQb�CQdU\\YdU�CicdU]c�gY\\�Y^V\eU^SU�dXU
^e]RUb�_V�cQdU\\YdUc�TYc`\QiUT��bUVUb�d_�cUSdY_^��

1\\�WbQ`Xc�cX_g�dXU�fYcYR\U�cQdU\\YdUc�Qc�Q�Ve^SdY_^�_V�dY]U��1�S_\_b�RQb
cX_gc�dXU�dY]U�c`Q^�c��Y^�gXYSX�dXU�c`USYVYS�cQdU\\YdU�Yc�QR_fU�dXU�U\U�
fQdY_^�Sed_VV��³fYcYR\U³��Q\dX_eWX�RUY^W�Q``b_hY]QdU\i�" �   �[]
Q\_Vd���J__]Y^W�Y^�gYdX�XU\`�_V�dXU�\UVd�]_ecU�Redd_^�XU\`c�d_�TUdUb�
]Y^U�dXU�dY]Uc�gXU^�Q�cQdU\\YdU�gY\\�QcSU^T�QR_fU�_b�TUcSU^T�RU\_g
Sed_VV�U\UfQdY_^�Q^W\U��@\UQcU�^_dU��X_g�dXU�`bUcU^SU�_V�_RcdbeSdY_^c
cYW^YVYSQ^d\i�bUTeSUc�fYcYRY\Ydi�



@\Q^^Y^W #$��2QcYS�6e^SdY_^Q\Ydi
EcUbµc�=Q^eQ\

")#

#$�$�& 4Y\edY_^�_V�@bUSYcY_^

FYQ�dXU�]U^e�_`dY_^�Graphs/DOP’s�@\Q^^Y^W�_VVUbc�i_e�cUfUbQ\�_V
WbQ`Xc�d_�TYc`\Qi�cUfUbQ\�4?@�fQ\eUc��DXU�`\_dc�]Qi�TYc`\Qi�dXU�4?@C
di`Uc�cU`QbQdU\i�_b�Y^�S_]RY^QdY_^�

6YWebU�#$�"'*�4?@���1\\

1^�Y]`_bdQ^d�VQSd_b�Y^�QccUccY^W�dXU�QSSebQSi�_V�Q�7@C�cebfUi�Yc�dXU
WU_]UdbYSQ\�S_^cdU\\QdY_^�_V�dXU�cQdU\\YdUc�dXQd�QbU�ecUT�TebY^W�dXU
`b_SUccY^W�]UQcebU]U^d��DXU�4Y\edY_^�_V�@bUSYcY_^���_b�4?@���fQ\eUc
QbU�SQ\Se\QdUT�Q^T�TYc`\QiUT�Qc�Ve^SdY_^c�_V�dY]U�
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DXU�4?@�di`Uc�QfQY\QR\U�QbU*

GDOP* WU_]UdbYSQ\�4?@
PDOP* `_cYdY_^�4?@
VDOP* fUbdYSQ\�4?@
HDOP* X_bYj_^dQ\�4?@
TDOP* dU]`_bQ\�4?@

I_e�]Qi�SX__cU�UQSX�_V�dXU�4?@�di`Uc�cU`QbQdU\i��9V�i_e
SX__cU�dXU�_`dY_^�All together�_b�dXU�bUc`USdYfU�d__\RQb
Redd_^��Q\\�bUce\dc�gY\\�RU�cX_g^�Y^�_^U�cY^W\U�WbQ`X��`bY^dUT�_^U
QR_fU�dXU�_dXUb��Di`YSQ\\i��dXU�fQ\eUc�V_\\_g�dXU�V_\\_gY^W�be\U*

74?@�.�@4?@�.��F4?@���84?@��.�D4?@

Q^T��dXUbUV_bU��74?@�fQ\eUc�QbU�`bY^dUT�Y^�dXU�RQS[Wb_e^T��gXY\U
D4?@�fQ\eUc�QbU�cX_g^�Y^�Vb_^d�

1^�Q\dUb^QdYfU�_`dY_^�Yc�d_�SX__cU�All together (Lines)��gXYSX
cX_gc�dXU�4?@�fQ\eUc�Qc�\Y^Uc�Y^cdUQT�_V�S_\_bUT�QbUQc�
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6YWebU�#$�"(*�4?@���Q\\��<Y^Uc

9V�i_e�SX__cU�dXU�_`dY_^�Open 5 DOPs��dXU�`\_dc�_V�dXU�%�cY^W\U�4?@
di`Uc�gY\\�RU�_`U^UT�Y^�TUcSU^TY^W�_bTUb��I_e�]Qi�QbbQ^WU�dXU]�_^
i_eb�TUc[d_`�d_�S_]`QbU�dXU�fQ\eUc�

DXU�`bUcU^SU�_V�_RcdbeSdY_^c�cYW^YVYSQ^d\i�bUTeSUc�fYcYRY\Ydi�Q^T��dXUbU�
V_bU��Y^SbUQcUc�dXU�4?@�fQ\eUc�
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#$�$�' G_b\T�@b_ZUSdY_^

DXU�WbQ`X�G_b\T�@b_ZUSdY_^�Yc�QSSUccYR\U�fYQ�dXU�]U^e�Ve^S�
dY_^�Graph/World Profection�_b�dXU�S_bbUc`_^TY^W�d__\�
RQb�Redd_^�

6YWebU�#$�")*�G_b\T�@b_ZUSdY_^
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DXYc�WbQ`X�`bUcU^dc�Q�S_\_bUT�]Q`�_V�dXU�g_b\T�Q^T�`b_ZUSdY_^c�Vb_]
dXU�cQdU\\YdU�`QdXc�_^�dXU�UQbdXµc�cebVQSU��7U_cdQdY_^Qbi�cQdU\\YdUc�QbU
\_SQdUT�bYWXd�QR_fU�dXU�X_bYj_^��gYdX�S_^cdQ^d�\QdYdeTU��DXU�CQdU\\YdU
94c�QbU�`bY^dUT�^Uhd�d_�dXU�`b_ZUSdY_^�ecY^W�dXU�cQdU\\YdU�YTU^dYVYSQdY_^
S_\_b��DXU�`_cYdY_^�_V�UQSX�cQdU\\YdU�Yc�WYfU^�V_b�UQSX�Ve\\�X_eb�Y^�X_ebc
� !�� "��ª��

DXYc�WbQ`X�T_Uc�^_d�TYc`\Qi�_RcdbeSdY_^c�

I_e�]Qi�bUTeSU�dXU�dY]U�c`Q^�_b�dXU�^e]RUb�_V�cQdU\\YdUc�d_�U^cebU
dXQd�dXU�`\_d�Yc�bUQTQR\U�
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#$�% <Ycdc�CeR�=U^e

9^�S_^^USdY_^�gYdX�dXU�C`USdbQ�@bUSYcY_^�DUbbQcQd�`b_TeSd�8i`Ub@QWU
i_e�]Qi�SbUQdU�`bY^dQR\U�\Ycdc�_V�i_eb�`\Q^^Y^W�bUce\dc��6_b�]_bU�Y^�
V_b]QdY_^�_^�8i`Ub@QWU�`\UQcU�bUVUb�d_�dXU�8i`Ub@QWU�EcUb�c�=Q^eQ\�
9V�dXU�8i`Ub@QWU�?`dY_^�View/Tabs�Yc�QSdYfU��i_e�]Qi�S_]RY^U�Q\\
\Ycdc�bUVUbbY^W�d_�Q�cdQdY_^�]e\dYcdQdY_^�Q^Q\icYc�Y^�Q�cY^W\U�8i`Ub@QWU
gY^T_g��DXU�^Q]U�dXU�dQR�Yc�dXU�^Q]U�_V�dXU�TQdQ�VY\U�S_^dQY^Y^W�dXU
bUce\dc�

DXU�Y^TYfYTeQ\�cdi\U�_V�i_eb�8i`Ub@QWU�gY^T_g�TU`U^Tc�fUbi�]eSX�_^
dXU�GUR�Rb_gcUb�Y^cdQ\\UT��DXU�V_\\_gY^W�VYWebUc��dXUbUV_bU��SQ^�_^\i
QSd�Qc�UhQ]`\Uc�
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#$�%�! 9^dUbfQ\c

9V�i_e�cU\USd�dXU�_`dY_^ Lists/Intervals��i_e�gY\\�bUSUYfU�Q�<Ycd�_V
9^dUbfQ\c*

6YWebU�#$�# *�<Ycd�9^dUbfQ\c

1�ce]]Qbi�_V�dXU�cdQdY_^�]e\dYcdQdY_^�`QbQ]UdUbc�V_\\_gc�dXU�XUQTUb
S_^dQY^Y^W�dXU�\Ycd�^Q]U��1c�bUce\d�i_e�gY\\�VY^T�Q�\Ycd�_V�Q\\�S_^dY^e_ec
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Y^dUbfQ\c�gYdX_ed�SXQ^WU�Y^�^e]RUb�_V�cQdU\\YdU�_b�cQdU\\YdU�S_^cdU\\Q�
dY_^�TebY^W�dXU�SX_cU^�dY]U�c`Q^��DXU�\Ycd�gY\\�cdQbd�gYdX�dXU�XYWXUcd
^e]RUb�_V�cQdU\\YdUc�fYcYR\U��XUbU*�h��Q^T�cX_g�cdQbd��From��Q^T�U^T
dY]U��To��_V�UQSX�dY]U�c`Q^��gXUbU�cQdU\\YdU�S_^cdU\\QdY_^�bU]QY^c�e^�
SXQ^WUT��I_e�gY\\�cUU�dXU�bQ^WU�_V�@4?@�TebY^W�dXYc�dY]U�c`Q^�Q^T
dXU^�dXU�@B>�^e]RUbc�_V�dXU�cQdU\\YdUc�fYcYR\U�

1c�c__^�Qc�dXU�cQdU\\YdU�S_^cdU\\QdY_^�SXQ^WUc�TeU�d_�_^U�cQdU\\YdU��Ydc
U\UfQdY_^�Yc�XYWXUb�_b�\_gUb�dXQ^�dXU�\Y]Yd�cUd�Ri�dXU�U\UfQdY_^�Sed_VV��
Q�^Ug�\Y^U�cdQbdc�TYc`\QiY^W�dXU�SebbU^d�fQ\eUc�Q^T�cQdU\\YdUc�

CY^SU�fYcYR\U�WU_cdQdY_^Qbi�cQdU\\YdUc�QbU�Q\gQic�fYcYR\U��dXUi�QbU�^_d�Y^�
S\eTUT�Y^d_�dXU�\Ycd��Red�Zecd�]U^dY_^UT�Y^�dXU�ce]]Qbi�cUSdY_^�_V�dXYc
T_Se]U^d�
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#$�%�" 5\UfQdY_^�1jY]edX

9V�i_e�cU\USd�dXU�_`dY_^ Lists/Elevation and Azimuth��i_e�gY\\
bUSUYfU�dXU�\Ycd�5\UfQdY_^�Q^T�1jY]edX*

6YWebU�#$�#!*�<Ycd�5\UfQdY_^�Q^T�1jY]edX
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DXYc�\Ycd�S_^dQY^c�dXU�U\UfQdY_^�Q^T�QjY]edX�_V�UQSX�cQdU\\YdU�Qd�Q^i�cY^�
W\U�U`_SX�

1�ce]]Qbi�_V�dXU�cdQdY_^�]e\dYcdQdY_^�`QbQ]UdUbc�V_\\_gc�dXU�XUQTUb
S_^dQY^Y^W�dXU�\Ycd�^Q]U���9^�dU]`_bQ\�_bTUb��dXU�V_\\_gY^W�TQdQ�QbU
\YcdUT�Y^�R\_S[c�_V�dXU�cQ]U�cQdU\\YdU�S_^VYWebQdY_^��5QSX�R\_S[�cX_gc�Y^
_bTUb�_V�dY]U��S_\e]^�Time��V_b�UQSX�cQdU\\YdU��S_\e]^c�Satellite-
IDs��VYbcd�Ydc�U\UfQdY_^��dXU^�Ydc�QjY]edX�Q^W\U��Y^dUWUb�fQ\eUc��

GXU^UfUb�dXU�S_^VYWebQdY_^�SXQ^WUc��dXYc�Yc�Y^TYSQdUT�Ri�Q�^Ug�R\_S[
gYdX�Q�WbQiUT�dYd\U�\Y^U��cX_gY^W�dXU�^Ug�S_^VYWebQdY_^�

6_b�_RfY_ec�bUQc_^c��WU_cdQdY_^Qbi�cQdU\\YdUc�QbU�^_d�Y^S\eTUT�Y^�dXU
\Ycd��Red�Zecd�]U^dY_^UT�Y^�dXU�ce]]Qbi�cUSdY_^�_V�dXYc�T_Se]U^d�
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#$�%�# 4?@�FQ\eUc

9V�i_e�cU\USd�dXU�_`dY_^ Lists/DOP values��i_e�gY\\�bUSUYfU�Q�<Ycd�_V
4?@�fQ\eUc*

6YWebU�#$�#"*�<Ycd�4?@�FQ\eUc
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1�ce]]Qbi�_V�dXU�cdQdY_^�]e\dYcdQdY_^�`QbQ]UdUbc�V_\\_gc�dXU�XUQTUb
S_^dQY^Y^W�dXU�\Ycd�^Q]U���DXYc�\Ycd�Y^V_b]c�V_b�UQSX�U`_SX��Time��_V
dXU�cU\USdUT�dY]U�c`Q^�_^�dXU�fQ\eUc�_V�UQSX�4?@�di`U�Q^T�dXU�^e]�
RUb�_V�cQdU\\YdUc�fYcYR\U�Y^�UQSX�cicdU]��9d�Q\c_�TYc`\Qic�dXU�d_dQ\�^e]RUb
_V�cQdU\\YdUc��Total��

5`_SXc��gXUbU�74?@�bUQSXUc�fQ\eUc�XYWXUb�dXQ^�Q�WYfU^�SbYdYSQ\�\Y]Yd�
QbU�Y^TYSQdUT�Ri�Q�bUT�RQS[Wb_e^T��2i�TUVQe\d��dXU�SbYdYSQ\�fQ\eU�Yc
#�   ��8_gUfUb��i_e�]Qi�UTYd�dXU�\Y]Yd�fQ\eU*�3\YS[�dXU�8i`Ub@QWU
]U^e�YdU]�Options/ Report Settings… ��

6YWebU�#$�##*�BU`_bd�CUddY^Wc

1SdYfQdU�dXU�fQbYQR\U�Critical GDOP Limit �Q^T�S\YS[�dXU�Redd_^
Edit�
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6YWebU�#$�#$*�5TYd�FQbYQR\U

DXU�TYQ\_W�5TYd�Q\\_gc�i_e�d_�U^dUb�Q�^Ug�fQ\eU�V_b�dXU�fQbYQR\U
Critical GDOP Limit�
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#$�& ?`dY_^c�CeR�=U^e

DXU�V_\\_gY^W�]U^e�YdU]c�_V�dXU�`e\\�T_g^�]U^e�?`dY_^c�_b�dXU�S_b�
bUc`_^TY^W�d__\RQb�Redd_^c�Q\\_g�i_e�d_�]_TYVi�dXU�TYc`\Qi�_V�@\Q^�
^Y^W*

• Agenda

• Legend

• DXU�RQb Satellite Systems

1TTYdY_^Q\\i��i_e�]Qi�QSdYfQdU�Q^i�WbQ`X�Vb_]�dXU�\Ycd�_V�_`U^�WbQ`Xc�
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#$�' 8U\`�CeR�=U^e

1^�About�R_h�Y^V_b]c�i_e�QR_ed�dXU�SebbU^d�fUbcY_^�_V�@\Q^^Y^W�
QR_ed�S_`i�bYWXdc��QR_ed�X_g�d_�S_^dQSd�C`USdbQ�@bUSYcY_^�DUbbQcQd�TY�
bUSd\i�_b�QR_ed�i_eb�\_SQ\�fU^T_b�

9^�SQcU�_V�aeUcdY_^c�_b�ceWWUcdY_^c��`\UQcU�T_�^_d�XUcYdQdU�d_�S_^dQSd�ec
Y]]UTYQdU\i�

4UdQY\UT�XU\`�Yc�QfQY\QR\U�fYQ�dXU�]U^e�_`dY_^�Help�
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#$�( 9^dUbQSdY_^�gYdX�7U_7U^Yec�4QdQ�@b_SUccY^W

7U_7U^Yec�Q\\_gc�i_e�d_�Q^Q\ijU�cQdU\\YdU�fYcYRY\Ydi�Vb_]�gYdXY^�dXU�@b_�
ZUSd�=Q^QWUb��?^SU�Q�`b_ZUSd�Yc�\_QTUT�_b�TUVY^UT��dXU�`\Q^^Y^W�]_T�
e\U�@\Q^^Y^W�]Qi�RU�cdQbdUT�Vb_]�dXU�Tools�]U^e��EcU�dXU�U^dbi
Planning�Vb_]�dXU�`e\\�T_g^�\Ycd�d_�SQ\\�@\Q^^Y^W�gYdX�dXU�SebbU^d
`b_ZUSd�`QbQ]UdUbc��Y�U���`_cYdY_^��TQdU�Q^T�dY]U��dY]U�j_^U�

@\Q^^Y^W�dXU^�SbUQdUc�Q�^Ug�cdQdY_^�e^TUb�dXU�^Q]U�_V�dXU�SQ\\Y^W
`b_WbQ]��7U_7U^Yec���DXU�`QbQ]UdUbc�_V�dXU�^Ug�cdQdY_^�QbU�dXU�`_�
cYdY_^�_V�dXU�VYbcd�cdQdY_^�_V�dXU�`b_ZUSd��Ydc�Sed_VV�U\UfQdY_^�Q^W\U�Q^T
dXU�dY]U�c`Q^�dXU�`b_ZUSd�S_fUbc��@\Q^^Y^W�dXU^�SQ\Se\QdUc�fYcYRY\Ydi�V_b
dXU�dbQ^cVUbbUT�TQdU�Q^T�TYc`\Qic�dXU�Number of Satellites�Q^T
GDOP�WbQ`Xc�_^�dXU�cSbUU^�
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2QcUT�_^�dXYc�Y^YdYQ\�fYUg�i_e�]Qi�ecU�Q\\�Ve^SdY_^c�_V�@\Q^^Y^W�Qc�TU�
cSbYRUT�Y^�dXYc�]Q^eQ\�

?^�UhYdY^W�dXU�`b_WbQ]�i_e�QbU�dbQ^cVUbbUT�RQS[�d_�dXU�7U_7U^Yec
@b_ZUSd�=Q^QWUb�
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#%� 1``U^TYh

#%�! 8_g�d_�1TT�3YdYUc� d_�@\Q^^Y^W

@\Q^^Y^W�dQ[Uc�SYdi�Y^V_b]QdY_^�Vb_]�Q�VY\U�^Q]UT�CITIES.DAT��DXYc
VY\U�S_^dQY^c�\Y^Uc�\Y[U�dXUcU

Aalborg,Denmark 57.097000 9.850000
Abbotsford,BC 49.030000 -122.320000
Aberdeen_Prv_Gnd,MD 39.235000 -76.174900

DXU�VYbcd�U^dbi�S_^dQY^c�dXU�SYdi�^Q]U��DXUbU�]ecd�^_d�RU�Q^i�c`QSU
SXQbQSdUb�Y^�dXU�^Q]U��C`QSU�SXQbQSdUbc�QbU�TU^_dUT�Ri�Q^�e^TUbcS_bU
´Oµ��DXYc�e^TUbcS_bU�Yc�S_^fUbdUT�d_�Q�c`QSU�SXQbQSdUb�Y^cYTU�_V�@\Q^�
^Y^W�

DXU�cUS_^T�U^dbi�S_^dQY^c�dXU�\QdYdeTU�_V�dXU�SYdi�Y^�TUWbUU��>_bdX
`_\U�Yc�TU^_dUT�Qc��) ���c_edX�`_\U�Yc��) ��

DXU�dXYbT�U^dbi�S_^dQY^c�dXU�\_^WYdeTU�_V�dXU�SYdi�Y^�TUWbUU��9dc�bQ^WU
Yc�Vb_]��!( ��d_��!( ���gXUbU� ��Yc�dXU�]UbYTYQ^�W_Y^W�dXb_eWX�7bUU^�
gYSX�
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#%�" DXU�6Y\U�1<=1>13�1<=

@\Q^^Y^W�ecUc�dXU�C`USdbQ�@bUSYcY_^�DUbbQcQd�cdQ^TQbT�Q\]Q^QS�V_b]Qd�

DXU�Q\]Q^QS�VY\U�S_^dQY^c�dXU�V_\\_gY^W�Y^V_b]QdY_^��cUU�V_\\_gY^W
`QWUc�*

DXU�`QbQ]UdUbc�Y^�UQSX�S_\e]^�QbU*

@B> CQdU\\YdU�@B>�^e]RUb
XUQ\dX 8UQ\dX�S_TU��XUhQTUSY]Q\�fQ\eUc�� �-�?;��!��"%%�-�214�
U 5SSU^dbYSYdi
»Q CaeQbU�b__d�_V�cU]Y]QZ_b�QhYc�K»]M
W BYWXd�QcSU^cY_^�_V�QcSU^TY^W�^_TU�K�M
w 1bWe]U^d�_V�`UbYWUU�K�M
= =UQ^�Q^_]Q\i�K�M
d_Q DY]U�_V�Q\]Q^QS�Y^�7@C�cUS_^Tc�KcUSM
Y 9^S\Y^QdY_^�_VVcUd�d_�%$�
TW�Td BQdU�_V�bYWXd�QcSU^cY_^�K��cUSM
Q
 

CQdU\\YdU�S\_S[�_VVcUd�K^cUSM
Q
!

CQdU\\YdU�S\_S[�TbYVdK^cUS�cM
gUU[ 7@C�gUU[
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         1         2         4         5         6         7 PRN
         0         0         0         0         0         0 health
  0.003548  0.014520  0.003486  0.001820  0.006310  0.007247 e
    5153.6    5153.6    5153.5    5153.5    5153.7    5153.6 »Q

  -117.290     6.714   129.089     7.560    69.937    67.910 W

   -77.040  -145.682   -63.782  -116.621  -164.554  -146.580 w
   -24.986   124.258  -101.331    -6.981   -56.168    59.551 M
     32768    552960    552960    552960    552960    552960 toa
    0.6612    0.4343    1.4540    0.5830    1.0622    1.2336 i
-0.0004558-0.0004636-0.0004446-0.0004623-0.0004636-0.0004617 �TW�Td
  304222.1 -176429.7   30517.6  114440.9   -7629.4  701904.3 a0
      0.05      0.00      0.00      0.00      0.00      0.00 a1
       811       810       810       810       810       810 �week

         9        12        14        15        16        17 @B>
         0         0         0         0         0         0 XUQ\dX

  0.003817  0.015578  0.002429  0.006959  0.001259  0.008258 U

    5153.6    5153.4    5153.7    5153.7    5153.6    5153.6 »Q

   -51.455   -35.106  -176.439   124.121  -175.902   126.151 W

   -14.659    -5.086   178.724    99.057   -57.632   121.849 w
   -48.554   -51.370    34.946  -174.743   140.444   -72.580 M
    552960     32768     32768     32768     32768     32768 toa
    0.3049    8.1536    1.2243    1.7245    1.0331    1.7884 i
-0.0004512-0.0003654-0.0004446-0.0004407-0.0004453-0.0004381 TW�Td
   -7629.4  591278.1    7629.4  206947.3 -100135.8  -91552.7 a0
      0.00     -0.04      0.00      0.00      0.00      0.00 a1
       810       811       811       811       811       811 gUU[

        18        19        20        21        22        23� @B>
         0         0         0         0         0         0� XUQ\dX
  0.005873  0.001265  0.004972  0.011899  0.008072  0.009689 e
    5153.5    5153.7    5153.6    5153.6    5153.5    5153.5 »Q

  -120.025   -60.201     0.408  -171.355     7.569  -169.367 W

    82.622  -171.733    79.977   172.943    -4.880  -130.380 w
    44.325  -131.063   107.528   155.538   114.701   128.722 M
     32768     32768     32768    552960    552960    552960 toa
    0.0051   21.8539    0.7848    0.8655    0.4412    1.0646 i
-0.0004643-0.0004584-0.0004564-0.0004505-0.0004643-0.0004499� TW�Td
   -7629.4  323295.6  236511.2  -22888.2  229835.5    7629.4 a0
      0.00     -0.02      0.00      0.00      0.00      0.00 a1
       811       811       811       810       810       810 week
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        24        25        26        27        28        29� @B>
         0         0         0         0         0         0� XUQ\dX
  0.006256  0.005953  0.008824  0.011299  0.003915  0.005107 e
    5153.6    5153.5    5153.6    5153.6    5153.6    5153.6 »Q

   128.764   -53.026  -111.540   -52.233    68.512  -112.843 W

  -118.620  -177.235   -45.019   151.921   171.219  -106.051 w
   -74.237     9.035    58.657  -107.828  -126.515   -92.837 M
    552960    552960    552960    552960    552960    552960 toa
    2.0194   22.4042    0.8312    0.1318    1.6981    0.6097 i
-0.0004381-0.0004545-0.0004525-0.0004505-0.0004577-0.0004551� TW�Td
   81062.3       0.0    -953.7   38147.0   23841.9    7629.4 a0
      0.05      0.00      0.00      0.00      0.00      0.00 a1
       810       810       810       810       810       810 week

        31� XUQ\dX
         0� @B>
  0.005872 e
    5153.5 »Q

    68.064 W

    38.911 w
   -30.110 M
    552960 toa
    1.1996 i
-0.0004630� TW�Td
  341415.4 a0
      0.05 a1
       810 week
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_dXUb�V_b]�_V�`bY^dQR\U�_ed`ed��9d�Yc�ecUT�Ri�Q�\_d�_V�C`USdbQ�@bUSYcY_^
DUbbQcQdµc�Q``\YSQdY_^c�d_�SbUQdU�Y^�8D=<�Q^T�dXU^�d_�`bUcU^d�^e�
]UbYSQ\�bU`_bdc��\Ycdc��dQR\Uc�Q^T�`YSdebUc�
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]QSb_�`b_WbQ]]Y^W�\Q^WeQWU��EcY^W�8D=<�_VVUbc�i_e�Q�\_d�_V�QTfQ^�
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• BU`_bdc�Q^T�\Ycdc�SbUQdUT�Ri�8i`Ub@QWU�SQ^�RU�fYceQ\YjUT�_^�fQbY�
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d_�bU\UfQ^d�d_`YSc�_b�c_]U�XU\`VY\Uc�d_�dXU�dUhd�
• DXU�bU`_bdc�Q^T�\Ycdc�SQ^�RU�UQcY\i�Uh`_bdUT��3_`iY^W�dXU]�Y^d_
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d_�_`dY]YjU�dXU�\Qi_ed�_V�dXU�dUhdc��DXU�TUVQe\d�]QSb_c�QbU�QfQY\QR\U�Y^
cU`QbQdU�VY\Uc��8i`Ub@QWU�T_Se]U^dc�QbU�dXUbUV_bU�bU\QdYfU\i�c]Q\\�
UfU^�dX_eWX�dXUi�Y^S\eTU�S_]`\Uh�V_b]QddY^W�S_]]Q^Tc�
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9^�dXU�V_\\_gY^W�i_e�gY\\�VY^T
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View d_WW\U�dXU�fYUg�_V�d__\�RQbc��dQRc�Q^T�dXU�_ed`ed�gY^T_g�
SX__cU�dXU�=QSb_CdeTY_

Options SX__cU�Q^T�QTZecd�cUddY^Wc�V_b�bU`_bdc�Q^T�S_^dU^dc

Window QbbQ^WU�dXU�T_Se]U^d�QbUQ��V_b�VebdXUb�Y^V_b]QdY_^



8i`Ub@QWU� #'��6Y\U�=Q^QWU]U^d
EcUbµc�=Q^eQ\

#"%

#'� 6Y\U�=Q^QWU]U^d

1\\�VY\U�XQ^T\Y^W�_`dY_^c�QbU�ce]]QbYjUT�Y^�dXU�ceR�]U^e�File�

Open <_QT�Q�*.M��*.MP�T_Se]U^d�Q^T�WU^UbQdU�Q^
8D=<�VY\U��_b�\_QT�Q^�*.HTM�VY\U�

ClosU 3\_cU�dXU�SebbU^d�T_Se]U^d

Save as… CQfU�dXU�WU^UbQdUT�T_Se]U^d�

Reload BU�Y^dUb`bUd�Q�*.M��*.MP�VY\U

Print @bY^dY^W�_`dY_^c and `bY^dY^W�dXU�SebbU^d�8D=<
T_Se]U^d�

Print Setup CUde`�dXU�`bY^dUb��Y^TU`U^TU^d�_V�`bY^dY^W�

Page Setup CUddY^Wc�_V�dXU�`QWU��Y^S\eTY^W�dXU�XUQTUb�Q^T�dXU
V__dUb�cUddY^W�

<filename> AeYS[�cU\USdY_^�_V�_^U�_V�dXU�V_eb�\Qcd�ecUT�VY\Uc�

Exit <UQfU�dXU�TYQ\_W�gYdX_ed�VebdXUb�aeUcdY_^c�



#'��6Y\U�=Q^QWU]U^d� 8i`Ub@QWU
EcUbµc�=Q^eQ\

#"&

#'�! ?`U^�Q�6Y\U

D_�XQfU�Q�\__[�Qd�dXU�S_^dU^d�_V�Q�VY\U�_b�dXU�UTYd�Yd��_`U^�dXU�VY\U��ec�
Y^W�dXU�]U^e�YdU]�File/Open�_b�dXU�bUc`USdYfU�d__\RQb�Redd_^��1
cdQ^TQbT�TYQ\_W�_VVUbc�i_e�dXU�`_ccYRY\Ydi�_V�cUQbSXY^W�V_b�Q�VY\U
Q^T�d_�_`U^�Yd��2i�TUVQe\d�Q�8i`Ub@QWU�VY\U�XQc�dXU�UhdU^cY_^
*. M�_b�*. MP��8i`Ub@QWU�SbUQdUc�Q^�8D=<�VY\U�Q^T�fYceQ\YjUc�Yd��I_e
gY\\�Q\c_�XQfU�dXU�_``_bde^Ydi�_V�_`U^Y^W�Q^�Q\bUQTi�UhYcdY^W���8D=<
VY\U�

8i`Ub@QWU�_`U^c�cUfUbQ\�T_Se]U^dc�Qd�dXU�cQ]U�dY]U��dXU�`b_WbQ]�Yd�
cU\V��X_gUfUb��]Qi�_^\i�_^SU�RU�QSdYfQdUT��?`U^Y^W�Q�^Ug�VY\U�\UQTc�d_
Q�SXY\T�gY^T_g��_b�`QWU��TYc`\QiY^W�dXU�^Ug�VY\U�

2i�TUVQe\d��Q\\�gY^T_gc�QbU�fYcYR\U�Qc�dQRc��\YcdUT�Qd�dXU�R_dd_]�_V�dXU
cSbUU^��DXYc�fYUg�SQ^�RU�cgYdSXUT�_VV��View/Tab View��Q^T�dXU�dQRc
SQ^�RU�QbbQ^WUT�Qc�eceQ\�gYdX�GY^T_gc�Q``\YSQdY_^c��ecY^W�dXU�`e\\�
T_g^�]U^e�Window��D_�QSdYfQdU�dXU�dQR�fYUg�QWQY^�
• S\YS[�dXU�]U^e�YdU]�FYUg���DQR�FYUg
• ]Q[U�cebU�dXQd�Q�T_Se]U^d�Yc�_`U^UT�Y^�dXU�^_b]Q\�fYUg�



8i`Ub@QWU� #'��6Y\U�=Q^QWU]U^d
EcUbµc�=Q^eQ\

#"'

#'�" 3\_cU�Q�VY\U

5fUbi�T_Se]U^d�SQ^�RU�S\_cUT�cU`QbQdU\i�Y^�dXU�8i`Ub@QWU�`b_WbQ]�
3X__cU�dXU�]U^e�_`dY_^�File/Close��3XQ^WUc�gY\\�^_d�RU�cQfUT�

#'�# CQfU�Qc��8D=<�6Y\U

9V�i_e�gQ^d�d_�cQfU�dXU�SebbU^d�VY\U�Qc�Q�*.HTM�VY\U��SX__cU�dXU�]U^e
_`dY_^�File/Save as… �_b�dXU�bUc`USdYfU�d__\RQb�Redd_^. 1
CdQ^TQbT�VY\U�TYQ\_W�_VVUbc�i_e�dXU�_``_bde^Ydi�d_�cQfU�dXU�VY\U�Q^T
d_�TUdUb]Y^U�dXU�`QdX�d_�dXU�TYbUSd_bi��DXU�TUVQe\d�UhdU^cY_^�cX_g^�Y^
dXU�bUc`USdYfU�R_h�Yc�*.HTM��DXYc�QSdY_^�cd_bUc�Q\\�VY\Uc�Y^d_�dXU�dQbWUd
TYbUSd_bi�dXQd�QbU�^USUccQbi�d_�TYc`\Qi�dXU�8D=<�VY\U�`b_`Ub\i�

#'�$ BU\_QT�Q�6Y\U

9^�SQcU�i_e�XQfU�UTYdUT�Q�VY\U�Y^�dXU�=QSb_CdeTY_��bUVUb�d_�SX��#)�"�!�
Yd�Yc�bUS_]]U^TUT�d_�bU\_QT�dXU�VY\U�d_�QSdYfQdU�dXU�SXQ^WUc��3X__cU
dXU�]U^e�YdU]�File/Reload.



#'��6Y\U�=Q^QWU]U^d� 8i`Ub@QWU
EcUbµc�=Q^eQ\

#"(

#'�% @bY^dY^W�?`dY_^c

DXbUU�QbU�QfQY\QR\U�d_�`bY^d�dXU�T_Se]U^d�Q^T�d_�UTYd�dXU�^USUccQbi
_`dY_^c�

File/Print _b�dXU�bUc`USdYfU�d__\RQb�Redd_^�_`U^c�Q�GY^T_gc
cdQ^TQbT�`bY^dY^W�TYQ\_W��1\\�TUVQe\d�_`dY_^c�QbU�_VVUbUT��1TTY�
dY_^Q\\i��Q^�8D=<�bU\QdUT�_`dY_^�Yc�_VVUbUT��gXYSX�Q\\_gc�i_e�d_�SX__cU
dXU�VbQ]Uc�dXQd�cX_e\T�RU�`bY^dUT��

D_�TUdUb]Y^U�dXU�cUddY^Wc�V_b�dXU�`bY^dUb�ecU�dXU�_`dY_^�File/Print
CUde`ª��

DXU�cdQ^TQbT�_bYU^dQdY_^�V_b�dXU�T_Se]U^dc�Yc�dXU�`_b�
dbQYd�V_b]Qd��8_gUfUb��Yd�SQ^�UQcY\i�RU�SXQ^WUT�d_�dXU
\Q^TcSQ`U�_bYU^dQdY_^�

DXU�_`dY_^�File/Page Setup Q\\_gc�i_e�d_�UTYd�dXU�XUQTUb�Q^T�dXU
V__dUb�_V�i_eb�T_Se]U^d�Q^T�d_�SXQ^WU�dXU�_bYU^dQdY_^��]QbWY^c�Q^T
dXU�cYjU�

#'�& 5hYd

DXU�]U^e�YdU]�File/Exit�S\_cUc�dXU�SebbU^d�VY\U�Q^T�cXedc�T_g^�8i�
`Ub@QWU�



8i`Ub@QWU� #(��5TYd�dXU�BU`_bd
EcUbµc�=Q^eQ\

#")

#(� 5TYd�dXU�BU`_bd

DXU�`e\\�T_g^�]U^e�Edit _VVUbc�i_e�_`dY_^c�d_�UTYd�dXU�bU`_bdc�

Select All XYWX\YWXd�Q^T�cU\USd�dXU�gX_\U�dUhd�
Copy S_`i�dXU�cU\USdUT�_RZUSdc�Y^�8D=<�V_b]Qd�d_�dXU

S\Y`R_QbT�

GYdX�8i`Ub@QWU��i_e�SQ^�S_`i�dQR\Uc�Q^T�T_Se]U^dc�fYQ�dXU�S\Y`R_QbT�d_
Q^i�QfQY\QR\U�UTYd_b��9V�dXU�SX_cU^�UTYd_b�Yc�SQ`QR\U�V_b�8D=<�V_b]Qd��dXU
dQR\Uc�gY\\�RU�cdY\\�`bUcU^dUT�Qc�V_b]QddUT�dQR\Uc��

DXU�V_\\_gY^W�VYWebUc�cX_gc�Q�dQR\U�V_b�dXU�4_eR\U�4YVVUbU^SU�6\_Qd�c_\e�
dY_^�TUbYfUT�Vb_]�Q�cdQdYS�`b_SUccY^W�bU`_bd��I_e�SQ^�]Qb[�QbUQc�_V�dXU
bU`_bd��TbQW�_V�dXU�Sebc_b�_fUb�dXU�QbUQ�dXQd�Yc�d_�RU�cU\USdUT���D_�]Qb[
dXU�gX_\U�bU`_bd��SX__cU�dXU�_`dY_^�Edit/Select All.

@\UQcU�^_dU�dXQd�dXU�QR_fU�]U^dY_^UT�_`dY_^�_^\i�cU�
\USdc�dXU�bU`_bd�cUSdY_^c�dXQd�QbU�TYc`\QiUT��I_e�SQ^�cU�
\USd�bU`_bd�cUSdY_^c�V_b�TYc`\Qi�fYQ�dXU�_`dY_^ Op-
tions/Report Settings.

%



#(��5TYd�dXU�BU`_bd� 8i`Ub@QWU
EcUbµc�=Q^eQ\

## 

6YWebU�#(�!*�CU\USdUT�CUSdY_^

DXU�]Qb[UT�cUSdY_^�XQc�RUU^�S_`YUT��fYQ�Edit/Copy��Y^d_�dXU�S\Y`�
R_QbT�Q^T�dXU^�`QcdUT�Y^d_�dXYc�dUhd��gYdX�_^\i�c\YWXd�]_TYVYSQdY_^�d_
dXU�WYfU�`QWU�\Qi_ed��

12. Double Difference Solution

Double Difference Float Baseline Components

Freq dX [m] dY [m] dZ [m] sX [mm] sY [mm] sZ
[mm]

rms
[mm]

L1 249.1087 -1175.3892 -226.2696 2.5 3.9 1.9 8.7
L2 249.1021 -1175.3756 -226.2664 2.7 4.2 2.1 9.3
Lw 249.1321 -1175.4368 -226.2807 7.7 12.0 6.0 26.8
Ln 249.1058 -1175.3832 -226.2681 2.3 3.6 1.8 8.1
Lc 249.1189 -1175.4102 -226.2745 4.9 7.6 3.8 17.0

6YWebU�#(�"*�1ed_�6_b]QddUT�3_`i�_V�dXU�CU\USdUT�CUSdY_^



8i`Ub@QWU� #)��<Qi_ed�Q^T�5hdbQc
EcUbµc�=Q^eQ\

##!

#)� <Qi_ed�Q^T�5hdbQc
DXU�`e\\�T_g^�]U^e�View�_VVUbc�i_e�dXU�_`dY_^c�_V�d_WW\Y^W�SUbdQY^
`Qbdc�_V�dXU�`b_WbQ]��I_e�SQ^�Secd_]YjU�8i`Ub@QWU�S_]`\UdU\i�d_
i_eb�_g^�bUaeYbU]U^dc�

Toolbar D_WW\U�dXU�fYUg�_V�dXU�d__\RQb
Browser Bar D_WW\U�dXU�fYUg�_V�dXU�2b_gcUb�2Qb
Status Bar D_WW\U�dXU�fYUg�_V�dXU�CdQdec�2Qb
Tab View D_WW\U�dXU�fYUg�_V�dXU�dQRc

6ebdXUb��_^�i_e�SQ^�_`U^�dg_�UhdbQ�d__\c�fYQ�dXYc�]U^e*

Macro Studio _`U^c�dXU�d__\�=QSb_CdeTY_

Output Window FYUg�_V�Q�VQY\ebU�_ed`ed�gY^T_g

#)�! <Qi_ed

2i�TUVQe\d�Q\\�\Qi_ed�_`dY_^c�QbU�QSdYfQdUT�V_b�8i`Ub@QWU�

• DXU�d__\RQb�V_b�VY\U�SQ^�RU�d_WW\UT�ecY^W�dXU�]U^e�_`dY_^
View/Toolbars��DXYc�d__\RQb�_VVUbc�Q\\�YS_^c�V_b�_`U^Y^W�

cQfY^W�Q^T�`bY^dY^W�Q�T_Se]U^d��V_b�bU`_bd�cUddY^Wc�
S_^dU^dc�Q^T�8i`Ub@QWU�Y^V_b]QdY_^�

6YWebU�#)�!*�D__\RQb�6Y\U



#)��<Qi_ed�Q^T�5hdbQc� 8i`Ub@QWU
EcUbµc�=Q^eQ\

##"

• I_e�SQ^�d_WW\U�dXU�d__\RQb�V_b�9^dUb^Ud�ecQWU�fYQ�dXU
bUc`USdYfU�]U^e�_`dY_^�View/Browser Bar��9d�Y^S\eTUc�Q\\

YS_^c�V_b�dXU�ecQWU�_V�dXU�GUR�2b_gcUb�

6YWebU�#)�"*�2b_gcUb�2Qb

• I_e�SQ^�d_WW\U�dXU�CdQdec�RQb�fYQ�dXU�]U^e�_`dY_^
View/Status Bar��9d�_VVUbc�i_e�Y^V_b]QdY_^�_^�dXU

SebbU^d�cdQdec�_V�i_eb�cicdU]�

• 2i�TUVQe\d�dXU�T_Se]U^dc�QbU�\YcdUT�Qc�dQRc�_^�dXU�R_dd_]
_V�i_eb�cSbUU^��GXU^�i_e�cgYdSX�_VV�dXYc�_`dY_^�dXUi�QbU
fYceQ\YjUT�Qc�SXY\T�gY^T_gc�Y^�dXU�^_b]Q\�fYUg��I_e�SQ^

U^QR\U�TYcQR\U�dXU�dQR�fYUg�fYQ�dXU�]U^e�_`dY_^�View/Tab
View.

#)�" 5hdbQc

DXUbU�QbU�dg_�_`dY_^c�dXQd�gY\\�XU\`�i_e�d_�SbUQdU�bU`_bdc�_b
d_�]_TYVi�dXU]��DXUi�gY\\�Q\c_�XU\`�i_e�d_�VY^T�Ubb_bc�

#)�"�! @b_WbQ]]Y^W�5^fYb_^]U^d

?^U�_V�dXU�]QZ_b�QTfQ^dQWUc�_V�8i`Ub@QWU�Yc�Ydc�QRY\Ydi�d_�QTQ`d�YdcU\V
d_�Q\\�i_eb�^UUTc��D_�SbUQdU�Secd_]YjUT�Q^T�`bY^dQR\U�bU`_bdc�Q^T�dQ�



8i`Ub@QWU� #)��<Qi_ed�Q^T�5hdbQc
EcUbµc�=Q^eQ\

###

R\Uc�ecU�dXU�ReY\d�Y^�Q^T�UQci�d_�\UQb^�]QSb_�\Q^WeQWU���9^V_b]QdY_^
V_b�`b_WbQ]]Ubc*�DXU�]QSb_�\Q^WeQU�Yc�RQcUT�_^�DS\�D[��

DXU�UhdbQ�d__\�=QSb_CdeTY_�_VVUbc�i_e�dXU�U^fYb_^]U^d�V_b�`b_WbQ]�
]Y^W��9d�S_bbUc`_^Tc�d_�Q�cdQ^TQbT�`b_WbQ]]Y^W��U^fYb_^]U^d�gYdX
RbUQ[`_Y^dc�Q^T�cY^W\U�cdU`�UhUSedY_^��D_�cdQbd�=QSb_CdeTY_�SX__cU
dXU�]U^e�_`dY_^�View/Macro Studio�

6YWebU�#)�#*�=QSb_CdeTY_

I_e�SQ^�`b_WbQ]�^Ug�]QSb_c��_`U^�Q\bUQTi�UhSYcdY^W�]QSb_c��UTYd
dXU]�Q^T�cQfU�dXU]�e^TUb�Q�^Ug�^Q]U�

D_�QSdYfQdU�SXQ^WUc�_V�Q^�_`U^�]QSb_�VY\U��cQfU�dXU�SXQ^WUc�gYdXY^
=QSb_CdeTY_��dXU�bU\_QT�dXU�cQfUT�]QSb_�gYdXY^�8i`Ub@QWU�fYQ�dXU
]U^e�_`dY_^�File/Reload.



#)��<Qi_ed�Q^T�5hdbQc� 8i`Ub@QWU
EcUbµc�=Q^eQ\

##$

#)�"�" ?ed`ed�_V�5bb_bc

1^�_ed`ed�gY^T_g�Y^V_b]c�i_e�QR_ed�Ubb_bc�dXQd�Q``UQb�gXU^�8i�
`Ub@QWU�WU^UbQdUc�8D=<�VY\Uc��2i�TUVQe\d��dXYc�gY^T_g�Yc�^_d�fYcYR\U�_^
dXU�cSbUU^��XYTTU^��

DXU�]U^e�_`dY_^�View/Output Window�Q\\_gc�i_e�d_�U^QR\U��TYc�
QR\U�dXU�fYUg�_V�dXU�_ed`ed�gY^T_g.

6YWebU�#)�$*�?ed`ed�GY^T_g

DXU�_ed`ed�gY^T_g�S_^cYcdc�_V�dXU�_ed`ed�QbUQ�Q^T�Q�fUbdYSQ\
cSb_\\�RQb��9V�Yd�Yc�^_d�VYhUT�Qd�dXU�]QY^�gY^T_g�Yd�XQc�Ydc�_g^

XUQTY^W�

1�S_^dUhd�]U^e��_`U^�Yd�fYQ�Q�bYWXd�]_ecU�S\YS[�_^�dXU�_ed`ed�gY^T_g
QbUQ��XU\`c�i_e�d_�]_TYVi�dXU�\Qi_ed�_V�dXU�gY^T_g�Q^T�d_�QT]Y^Yc�
dbQdU�dXU�WYfU^�]UccQWUc�



8i`Ub@QWU� #)��<Qi_ed�Q^T�5hdbQc
EcUbµc�=Q^eQ\

##%

6YWebU�#)�%*�?ed`ed�GY^T_g�3_^dUhd�=U^e

Allow Docking 1�d_WW\U�_`dY_^��9V�Yd�Yc�]Qb[UT�gYdX�Q�á�cYW^�
dXU�_ed`ed�gY^T_g�gY\\�T_S[�d_�Q�T_S[Y^W
cdQdY_^�_V�dXU�S\YU^d�QbUQ��2i�TUVQe\d�Yd�Yc

T_S[UT�d_�dXU�R_dd_]�_V�dXU�cSbUU^��1c�c__^
Qc�i_e�TbQW�dXU�d_`�_V�dXU�gY^T_g�^UQb�d_�Q
T_S[Y^W�cdQdY_^��ceSX�Qc�dXU�R_dd_]�_V�dXU
S\YU^d�QbUQ�_b�dXU�d__\RQb�QbUQ��dXU�_ed`ed
gY^T_g�gY\\�T_S[�dXUbU��9V�i_e�TYcQR\U�dXYc
_`dY_^��dXU�_ed`ed�gY^T_g�RUS_]Uc�Q^�Y^TU�

`U^TU^d��V\_QdY^W�gY^T_g��]_fUQR\U�d_
Q^igXUbU�_^�dXU�@3µc�cSbUU^�

Hide gYdX�dXYc�_`dY_^�i_e�SQ^�S\_cU�i_eb�_ed`ed�gY^T_g
e^dY\�dXU�^Uhd�]UccQWU�Q``UQbc��DXU�gY^T_g�dXU^
cX_gc�e`�QWQY^�Q^T�Y^V_b]c�i_e�_V�Q\\�]UccQWUc
cY^SU�dXU�cdQbd�_b�cY^SU�Ydc�S_^dU^dc�XQc�RUU^�TU�
\UdUT�

Clear TU\UdUc�dXU�S_^dU^dc�_V�dXU�_ed`ed�gY^T_g��1\\�]Uc�
cQWUc�QbU�TYcSQbTUT��

Font _`U^c�Q�cdQ^TQbT�V_^d�cU\USd_b�TYQ\_W�Q\\_gY^W�i_e
d_�SXQ^WU�dXU�V_^d�Q^T�V_^d�QddbYRedUc�_V�dXU�_ed`ed
]UccQWUc��2i�TUVQe\d��Ubb_b�]UccQWUc�QbU�WYfU^�Y^
bUT�S_\_b�

Float in
Main Window YV�dXYc�_`dY_^�Yc�QSdYfQdUT��dXU�_ed`ed�gY^T_g�Yc�Q

SXY\T�gY^T_g�_V�dXU�8i`Ub@QWU�]QY^�gY^T_g+�S_bbU�
c`_^TY^W�d_�i_eb�cUddY^Wc�Yd�SQ^�Q\c_�RU�fYceQ\YjUT�Qc
Q�dQR�



$ ��?`dY_^c� 8i`Ub@QWU
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##&
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dXUcU�cdQdU]U^dc*

include [concat $EXEDIR “m\\std.m”]

/start

/title {Hello World Title}

/font -face “Times New Roman” -size 14 -italic 1

/textadjust block

/text {This is your first 8i`Ub@QWU documentation. Please note

 automatic line breaking and text adjustment.

}
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1c�i_e�SQ^�cUU��QVdUb�dXU�cSbY`d�gQc�`QbcUT��Yd�Yc�^UfUb�ecUT�QWQY^��6b_]
dXU^�_^��_^\i�dXU�Y^dUb^Q\�\Ycd�_V�`bY]YdYfUc�Yc�ecUT�d_�TbQg�dXU�`YSdebUc�
DXYc�Yc�dXU�]QY^�bUQc_^�V_b�8i`Ub@QWUµc�_edcdQ^TY^W�c`UUT�

DXU�`QdX�Vb_]�dXU�VY\U�d_�dXU�\Ycd�_V�`bY]YdYfUc�Yc�T_^U�Y^�Q�dXbUQT�cU`Q�
bQdU�Vb_]�dXU�7E9�dXbUQT���dXec�]Q[Y^W�8i`Ub@QWU�fUbi�XQ^Ti��`\UQcU
^_dU�dXQd�e^TUb�GY^T_gc�#�!�Q^T�GY^T_gc�GVG�dXbUQTc�QbU�^_d�ce`�
`_bdUT���dXU�cicdU]�Yc�R\_S[UT�TebY^W�Y^dUb`bUdQdY_^�_V�dXU�cSbY`dc���9d
Q\\_gc�i_e�d_�`UbV_b]�ecUb�Y^dUbQSdY_^�TebY^W�VY\U�\_QTY^W�



$$��DXU�8i`Ub@QWU�FYUgUb� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#&"

$$� DXU�8i`Ub@QWU�FYUgUb
DXU�8i`Ub@QWU�FYUgUb���=F��Q\\_gc�i_e�d_�fYceQ\YjU�Q^T�`bY^d�8i�
`Ub@QWU�T_Se]U^dc��Yd�`b_fYTUc�^QfYWQdY_^�dXb_eWX�T_Se]U^dc�Q^T
dXU�QRY\Ydi�d_�Uh`_bd�T_Se]U^dc�d_�TYVVUbU^d�V_b]Qdc��=F�be^c�_^�GY^�
T_gc�#�!�gYdX�GY^#"c��_^�GY^T_gc�)%�Q^T�_^�GY^T_gc�>D�#�%!�Q^T
XYWXUb�

GXU^�i_e�cdQbd�=F�_b�=F�Yc�cdQbdUT�Ri�Q^_dXUb�Q``\YSQdY_^��Q�gY^T_g
\Y[U�dXYc�Q``UQbc��1�T_Se]U^d�Yc�\_QTUT�Q^T�VY^Q\\i�`bUcU^dUT�

6YWebU�$$�!*�8i`Ub@QWU�FYUgUb



8i`Ub@QWU $$��DXU�8i`Ub@QWU�FYUgUb
=QSb_�@b_WbQ]]Y^W�7eYTU

#&#

DXU�8i`Ub@QWU�EcUbµc�7eYTU�_VVUbc�S_]`\UdU�Y^V_b]QdY_^�QR_ed�Q\\�_V
=Fµc�`_ccYRY\YdYUc�



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#&$

$%� �@b_WbQ]]Y^W�Be\Uc

DXYc�VUQdebU�Yc�RQcUT�_^�D9=��dUbbbQCQdµc�DY^i�9^dUb`bUdUb�V_b�=QSb_c�
DXYc�SXQ`dUb�RbYUV\i�TUcSbYRUc�Q\\�QfQY\QR\U�Ve^SdY_^c��ReY\d�Y^c�Q^T
]QSb_c�\_SQ\�d_�8i`Ub@QWU��6_b�Q�S_]`\UdU�D9=�bUVUbU^SU��`\UQcU�bUVUb
d_�D9=�@b_WbQ]]Ubµc�7eYTU�

DXU�VYbcd�cUSdY_^�^Q]UT�7\_RQ\�FQbYQR\Uc�\Ycdc�Q\\�W\_RQ\�fQbYQR\Uc�ecUT�_b
SbUQdUT�Ri�8i`Ub@QWU��CUSdY_^�3_\_bc�c`USYVYUc�dXU�S_\_b�cicdU]�Q^T
cUSdY_^�3__bTY^QdUc�c`USYVYUc�dXU�ecUT�S__bTY^QdU�cicdU]��DXU�Ve^TQ�
]U^dQ\�cdbeSdebU�_V�Q�8i`Ub@QWU�T_Se]U^d�Yc�WYfU^�Y^�cUSdY_^�4_Se�
]U^d�CdQbd�5^T��DXU�cUSdY_^�^Q]UT�1d_]c�Q^T�@bY]YdYfUc�\Ycdc�Q\\�QfQY\�
QR\U�WbQ`XYS�Qd_]c�Q^T�Ve^SdY_^c�Q^T�`b_fYTUc�Y^�TU`dX�TUcSbY`dY_^c
_V�UQSX�Qd_]��C_]U�S_]]Q^Tc��U�W��dXU�font�S_]]Q^T��QbU�bQdXUb
S_]`\Uh��>UfUbdXU\Ucc��dXU�\YcdY^W�Yc�Y^�Q\`XQRUdYSQ\�_bTUb��^_�]QddUb
X_g�\_^W�UQSX�TUcSbY`dY_^�]YWXd�RU�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#&%

$%�! 7\_RQ\�FQbYQR\Uc

8i`Ub@QWU�ecUc�W\_RQ\�fQbYQR\Uc��1\dX_eWX�S_^cYTUbY^W�W\_RQ\�fQbY�
QR\Uc�Qc�RUY^W�RQT�`b_WbQ]]Y^W�cdi\U��RUSQecU�_V�cYTU�UVVUSdc���dXU
UQcU�_V�`b_WbQ]]Y^W�c_]U�VUQdebUc�V_bSUc�W\_RQ\c�d_�RU�UhYcdU^d�

D_�XQfU�Qc�\Ydd\U�S_^V\YSdc�Qc�`_ccYR\U��8i`Ub@QWU�V_\\_gc�dXUcU�be\Uc*

• 2eY\d�Y^�W\_RQ\�fQbYQR\Uc�_b�fQbYQR\Uc�QTTUT�Ri�UhdUb^Q\�4<<c�_b
_dXUb�UhdU^cY_^c�QbU�Q\gQic�gbYddU^�Y^�E@@5B31C5�\UddUbc�

• 1\\�_dXUb�fQbYQR\Uc�QbU�gbYddU^�Y^�c]Q\\�\UddUbc�

• =YhUT�di`Y^W�Yc�>?D�ecUT�Ri�8i`Ub@QWU��Qc�TU\YfUbUT���EcUbc
_b�dXYbT�`Qbdi�fU^T_bc�]Qi�ecU�]YhUT�di`Y^W�d_�RU�cebU�d_
Qf_YT�^Q]Y^W�S_^V\YSdc�

DXU�V_\\_gY^W�dQR\U�\Ycdc�W\_RQ\�fQbYQR\Uc�Q^T�dX_cU�W\_RQ\c�dXQd�gY\\�RU
TUVY^UT�Ri�ReY\d�Y^�S_]]Q^Tc��@\UQcU�cUU�dXU�TUcSbY`dY_^�_V�dXU�Y^TY�
fYTeQ\�ReY\d�Y^c�V_b�Q�]_bU�TUdQY\UT�TUcSbY`dY_^�_V�dXU�W\_RQ\c�

DXU�fQbYQR\Uc�QfQY\QR\U�QbU*

EXEDIR 3_^dQY^c�dXU�^Q]U�_V�dXU�TYbUSd_bi��Y^�gXYSX�8i�
`Ub@QWU�Yc�\_SQdUT��DXU�cdbY^W�bUdeb^c�dXU�`QdX�gYdX
dbQY\Y^W�RQS[c\QcX�

5hQ]`\U*

����D:\G3\MPAG\



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#&&

CX 3ebbU^d�WbQ`XYS�`_Y^dUbµc�h�`_cYdY_^��EcUT�Q^T�e`�
TQdUT�Ri�dXU�/text�Q^T�/move����S_]]Q^Tc�

CY 3ebbU^d�WbQ`XYS�`_Y^dUbµc�i�`_cYdY_^��EcUT�Q^T�e`�
TQdUT�Ri�dXU�/text�Q^T�/move����S_]]Q^Tc�

LEFT DXYc�fQ\eU�Yc�ecUT�Ri�/text����S_]]Q^Tc�d_�TUdUb]Y^U
dXU�\UVd�cYTU�_V�V_b]QddUT�dUhd��I_e�cX_e\T�ecU�dXU
/left�S_]]Q^T�d_�]_TYVi�dXYc�fQbYQR\U�

RIGHT DXYc�fQ\eU�Yc�ecUT�Ri�/text����S_]]Q^Tc�d_�TUdUb]Y^U
dXU�bYWXd�cYTU�_V�V_b]QddUT�dUhd��I_e�cX_e\T�]_TYVi�dXU
/right�S_]]Q^T�d_�]_TYVi�dXYc�fQbYQR\U�

X1,Y1,X2,Y2DXUcU�V_eb�fQbYQR\Uc�S_^dQY^�dXU�QSdeQ\�`QWUµc�`XicYSQ\
TY]U^cY_^c��@\UQcU�^_dU�dXQd�X1�Q^T�Y1�QbU�Q\gQic�jUb_
Q^T�dXQd�X2�Q^T�Y2�bU`bUcU^d�dXU�TUfYSU�bUc_\edY_^
]Y^ec�#]]�Vb_]�dXU�bYWXd�Q^T�`\ec�!]]�Vb_]�dXU
d_`��DXYc�U^cebUc��dXQd�dXU�R_bTUbc�QbU�`bY^dUT�_^�Q\\
TUfYSUc�

PAGE 3ebbU^d�T_Se]U^dµc�`QWU�^e]RUb�

PAGENUMBER DXU�T_Se]U^dµc�^e]RUb�_V�`QWUc��@\UQcU�^_dU*�DXYc
fQbYQR\U�Yc�_^\i�QfQY\QR\U�QVdUb�dXU�T_Se]U^d�XQc�RUU^
`QbcUT�dg_�dY]Uc��DXYc�fQbYQR\U�Yc�SebbU^d\i�^_d�Ve\\i�ce`�
`_bdUT�

FILE 3ebbU^d�T_Se]U^dµc�VY\U�^Q]U�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#&'

$%�" 3_\_bc

3_\_bc�QbU�Q\gQic�c`USYVYUT�Qc�B72�S_\_bc��gXUbU�B72�cdQ^Tc�V_b�BUT�
7bUU^�2\eU��I_e�XQfU�d_�c`USYVi�bUT��WbUU^��R\eU�gYdX�fQ\eUc�Y^�bQ^WU
Vb_]� �d_�"%%��5�W��

• <YWXd�bUT�g_e\T�RU�c`USYVYUT�Qc�255 0 0�

• 4Qb[�bUT�Qc 128 0 0�

• <YWXd�WbQi�Yc�^_dUT�Qc�210 210 210�

• 2\QS[�XQc�dXU�fQ\eUc�0 0 0�

• GXYdU�g_e\T�RU�c`USYVYUT�Qc�255 255 255�

I_e�SQ^�_]Yd�^e]RUbc�Vb_]�dXU�bYWXd��dXUYb�bUc`USdYfU�fQ\eUc�QbU�cUd�d_
 ��DXUbU�QbU�dg_�S_]]Q^Tc�d_�TUVY^U�S_\_bc*

• �`U^�TUVY^Uc�TbQgY^W�S_\_bc�V_b�\Y^Uc��_ed\Y^UT�bUSdQ^W\Uc��SYbS\Uc���
Qc�gU\\�Qc�dUhd�V_bUWb_e^T�S_\_b��dXYc�Yc�TYVVUbU^d�d_�dXU�GY^T_gc
749�Ve^SdY_^Q\Ydi��

• �RbecX�TUVY^Uc�TbQgY^W�S_\_bc�V_b�VY\\UT�QbUQc�Q^T�V_b�dUhd�RQS[�
Wb_e^T�

@\UQcU�^_dU�dXQd�dXUbU�Yc�^_�TYcdY^SdY_^�RUdgUU^�`U^c�Q^T�dUhd�S_\_bc
�Qc�dXUbU�QbU�Y^�GY^T_gc�`b_WbQ]]Y^W��



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#&(

$%�# 3__bTY^QdUc

3__bTY^QdUc�QbU�Q\gQic�c`USYVYUT�Qc�RUY^W�Y^�!�! dX�_V�Q�]Y\\Y]UdUb�
DXYc�]UQcebU�Yc�`bUSYcU�_^�dXU�`bY^dUb��Yd�Yc�b_eWX\i�`bUSYcU�_^�dXU
]_^Yd_b��5�W���d_�TbQg�\Y^U�!�S]�Vb_]�dXU�d_`��!S]�d_�dXU�\UVd��%�##�S]
\_^W��i_e�g_e\T�c`USYVi*

/line 100 100 533 100

DXU�_bYU^dQdY_^�_V�dXU�S__bTY^QdU�cicdU]�Yc�cY]Y\Qb�d_�gXQd�i_e�]YWXd
RU�ecUT�Vb_]�cSbUU^�QSSUccUc*

• d_`�\UVd�_V�dXU�cSbUU^�Yc�(0,0)�_b�(X1,Y1)

• R_dd_]�bYWXd�_V�dXU�cSbUU^�Yc�(X2,Y2)

Di`YSQ\\i��i_e�XQfU�Q�bUc_\edY_^�_V�Q``b_h��""  �"(  �V_b�1$�`Q`Ub�
@\UQcU�^_dU�dXQd�X1, Y1�QbU�eceQ\\i�(0,0)�

1�SebbU^d�WbQ`XYSc�\_SQdY_^��_b�`_Y^dUb��Yc�XU\T�Y^�dXU�fQbYQR\Uc�CX
Q^T�CY��4ebY^W�dXU�TUcSbY`dY_^�_V�dXU�WbQ`XYS�`bY]YdYfUc��i_e�gY\\
^_dU��dXQd�c_]U�b_edY^Uc�g_b[�bU\QdYfU�d_�CX�Q^T�CY��_dXUbc�QbU�g_b[�
Y^W�_^�QRc_\edU�TUfYSU�S__bTY^QdUc��DXYc�]UQ^c�dXQd�dXU�WbQ`XYS�_RZUSd
Yc�`\QSUT�_^�dXU�TUfYSU�gYdX_ed�ecY^W�_b�SXQ^WY^W�CX�Q^T�CY�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#&)

$%�$ 4_Se]U^d�CdQbd���5^T

1^i�8i`Ub@QWU�T_Se]U^d�]ecd�cdQbd�gYdX�dXU�/start�TYbUSdYfU*

# Top of 8i`Ub@QWU document

#

/start

DXYc�TYbUSdYfU�bUcUdc�Y^dUb^Q\�TQdQ�cdbeSdebUc�Q^T�Q\\_SQdUT�]U]_bi��bU�
cUd�Q^T�S\UQ^c�e`�bUc_ebSUc�Q^T�`bU`QbUc�dXU�D9=�Y^dUb`bUdUb�V_b�WUd�
dY^W�Q�^Ug�dUhd�

4_Se]U^dc�]Qi�RU�dUb]Y^QdUT�gYdX�dXU�/end�TYbUSdYfU�

# Bottom of 8i`Ub@QWU document

/end



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#' 

$%�% 1d_]c�Q^T�@bY]YdYfUc

$%�%�! ?fUbfYUg

8i`Ub@QWUµc�cUd�_V�WbQ`XYS�`bY]YdYfUc�S_^cYcdc�_V�dXUcU�S_]]Q^Tc*

/anno 1TT�Q^�Q^^_dQdY_^�_b�\Y^[�d_�dXU�VY\U

/arc 4bQg�Q^�QbS

/bar 4bQg�Q�VY\\UT�bUSdQ^W\U

/bitmap 4bQg�Q�*.BMP�VY\U

/bitmapstretch 4bQg�Q�*.BMP�VY\U�Q^T�cdbUdSX�d_�R_bTUbc

/bound 4UVY^U�Q�R_e^TY^W�bUSdQ^W\U

/brush CUd�VY\\�S_\_b�V_b�bUSdQ^W\Uc�Q^T�cY]Y\Qb

/circle 4bQg�Q�SYbS\U

/comment 1TT�S_]]U^dc�d_�dXU�VY\U

/end 4UVY^U�dXU�U^T�_V�Q�T_Se]U^d

/ellips 4bQg�U\\Y`cUc

/font 4UVY^U�V_^d�SXQbQSdUbYcdYSc

/left 4UVY^U�\UVd�R_bTUb�V_b�V_b]QddUT�dUhd

/line 4bQg�Q�cdbQYWXd�\Y^U

/moveabs =_fU�`_Y^dUb�QRc_\edU

/moverel =_fU�`_Y^dUb�bU\QdYfU

/movex =_fU�`_Y^dUb�bU\QdYfU�QRc_\edU

/page 9^cUbd�Q�`QWU�RbUQ[



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#'!

/pen CUd�TbQgY^W�S_\_b�V_b�\Y^Uc��bUSdQ^W\Uc�Q^T
_dXUb�cXQ`Uc

/pie 4bQg�Q�`YU

/push @ecX�SebbU^d�QddbYRedUc�_^d_�Q^�Y^dUb^Q\�cdQS[

/pop @_`�SebbU^d�QddbYRedUc�Vb_]�Q^�Y^dUb^Q\�cdQS[

/rect 4bQg�Q^�_ed\Y^UT�bUSdQ^W\U

/right 4UVY^U�bYWXd�R_bTUb�V_b�V_b]QddUT�dUhd

/roundrect 4bQg�Q�bUSdQ^W\U�gYdX�b_e^T�S_b^Ubc

/section 1\\_g�S_^TYdY_^Q\�TYc`\Qi�_V�dXU�T_Se]U^d

/start 4UVY^U�dXU�cdQbd�_V�Q�^Ug�T_Se]U^d�

/text 6_b]QddUT�dUhd�_ed`ed

/textadjust C`USYVi�dUhd�QTZecd]U^d

/textheight 3Q\Se\QdUc�XUYWXd�_V�Q�`YUSU�_V�dUhd

/textmode CUd�dUhd�TbQgY^W�]_TU�d_�OPAQUE��gYdX�RQS[�
Wb_e^T�S_\_b��_b�TRANSPARENT �T_^µd�TbQg
Q^i�RQS[Wb_e^T��

/textout E^V_b]QddUT�dUhd�_ed`ed

/textwidth 3Q\Se\QdUc�gYTdX�_V�Q�`YUSU�_V�dUhd

/variable 1\\_g�S_^TYdY_^Q\�TYc`\Qi�_V�dXU�T_Se]U^d

/width 4UVY^U�`U^�gYTdX



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#'"

$%�%�" 9^dUWbQdUT�_`dY]YjQdY_^c

?^\i�c_]U�_V�8i`Ub@QWUµc�cdQdU]U^dc�QbU�_`dY]YjUT��DXUcU�cdQdU]U^dc
QbU*

/pen CU\USdY_^�_V�dXU�cQ]U�`U^�Yc�ce``bUccUT�

/brush CU\USdY_^�_V�dXU�cQ]U�RbecX�Yc�ce``bUccUT�

/width CU\USdY_^�_V�dXU�cQ]U�`U^�gYTdX�Yc�ce``bUccUT�

/textadjust CU\USdY_^�_V�dXU�cQ]U�QTZecd]U^d�]_TU�Yc�ce`�
`bUccUT�

/textmode CU\USdY_^�_V�dXU�cQ]U�dUhd�RQS[Wb_e^T�]_TU�Yc
ce``bUccUT�

/move... 1\\�ceRcUaeU^d�`_Y^dUb�]_fU]U^dc�QbU�_`dY]YjUT�d_
Q�cY^W\U�_^U��DXYc�VUQdebU�_^\i�g_b[c��gXU^�dXU
`UU`X_\U�_`dY]YjUb�Yc�_^�

/pop ?^\i�dX_cU�fQ\eUc�QbU�`_``UT�Vb_]�dXU�Y^dUb^Q\
cdQS[��gXYSX�W_d�SXQ^WUT�fQ\eUc�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#'#

$%�%�# �Q^^_���1TT�Q^�Q^^_dQ dY_^���\Y^[�d_�dXU�VY\U�

Ci^dQh*

/anno text

Ci^_`cYc*

DXYc�S_]]Q^T�QTTc�Q^�Q^^_dQdY_^�d_�dXU�SebbU^d�T_Se]U^d��DXUcU
Q^^_dQdY_^c�QbU�]Q^QWUT�Y^�Q^�Y^dUb^Q\�TQdQ�cdbeSdebU�d_WUdXUb�gYdX
dXU�`QWU�_^�gXYSX�dXU�Q^^_dQdY_^�_SSebbUT��DXYc�Q\\_gc�d_�Ze]`�d_�dXU
c`USYVYS�`QWUc�\QdUb�_^��DXU�8i`Ub@QWU�fYUgUb�_VVUbc�Q�gY^T_g�\__[Y^W
\Y[U�dXYc�V_b�dXYc�`eb`_cU*

6YWebU�$%�!*�8i`Ub@QWU�FYUgUb���<Y^[Y^W

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/comment



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#'$

$%�%�$ �QbS���4bQg�Q^�QbS

Ci^dQh*

/arc nXRadial1 nYRadial1 nXRadial2 nYRadial2

Ci^_`cYc*

DXU�/arc�Ve^SdY_^�TbQgc�Q^�QbS�cXQ`UT�gUTWU�R_e^TUT�Ri�dXU�Y^dUb�
cUSdY_^�_V�Q^�U\\Y`cU�Q^T�dg_�bQTYQ\c�

DXU�`YU�Yc�_ed\Y^UT�Ri�ecY^W�dXU�SebbU^d�`U^�

nXRadial1 h�S__bTY^QdU�_V�VYbcd�bQTYQ\µc�U^T`_Y^d
nYRadial1 i��S__bTY^QdU�_V�VYbcd�bQTYQ\µc�U^T`_Y^d
nXRadial2 h��S__bTY^QdU�_V�cUS_^T�bQTYQ\µc�U^T`_Y^d
nYRadial2 i��S__bTY^QdU�_V�cUS_^T�bQTYQ\µc�U^T`_Y^d

DXU�SebfU�_V�dXU�QbS�Yc�TUVY^UT�Ri�Q^�U\\Y`cU�dXQd�VYdc�dXU�c`USYVYUT
R_e^TY^W�bUSdQ^W\U��cUU�/bound���DXU�SebfU�RUWY^c�Qd�dXU�`_Y^d
gXUbU�dXU�U\\Y`cU�Y^dUbcUSdc�dXU�VYbcd�bQTYQ\�Q^T�UhdU^Tc�S_e^dUbS\_S[�
gYcU�d_�dXU�`_Y^d�gXUbU�dXU�U\\Y`cU�Y^dUbcUSdc�dXU�cUS_^T�bQTYQ\���1�bQ�
TYQ\�Yc�Q�\Y^U�TbQg^�Vb_]�dXU�SU^dUb�_V�dXU�U\\Y`cU�d_�dXU�c`USYVYUT�U^T�
`_Y^d�_^�dXU�U\\Y`cU���DXU�SebbU^d�`_cYdY_^�Yc�^UYdXUb�ecUT�^_b�e`�
TQdUT�Ri�dXU��pie�Ve^SdY_^�

GY^T_gc�)%*�DXU�ce]�_V�dXU�S__bTY^QdUc�_V�dXU�R_e^TY^W�bUSdQ^W\U
SQ^^_d�UhSUUT�#"�'&'��DXU�ce]�_V�nLeftRect�Q^T�nRightRect�_b
nTopRect�Q^T�nBottomRect�`QbQ]UdUbc�SQ^^_d�UhSUUT�#"�'&'�

CUU�Q\c_*

/pie, /bound



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#'%

$%�%�% �RQb���4bQg�Q�VY\\UT�bUSdQ^W\U

Ci^dQh*

/bar x1 y1 x2 y2

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�VY\\UT�bUSdQ^W\U�ecY^W�dXU�SebbU^d�RbecX�V_b�dXU
Y^dUbY_b�Q^T�ecY^W�dXU�SebbU^d�`U^�V_b�dXU�VbQ]U��DXU�`U^�gYTdX�ecUT
Yc�dXU�SebbU^d�`U^�gYTdX�TUVY^UT�Ri�dXU�S_]]Q^T�width�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

5hQ]`\U*

DXYc�cUaeU^SU�_V�]QSb_c�TbQgc�Q�VY\\UT�R\eU�bUSdQ^W\U�Q\\�_fUb�dXU�Seb�
bU^d�`QWU��dXYc�Yc�_V�S_ebcU�c_]UdXY^W�i_e�cX_e\T�_^\i�ecU�YV�i_e�gQ^d
d_�gQcdU�Qc�]eSX�`bY^dUbµc�d_^Ub�Qc�`_ccYR\U���@\UQcU�^_dU�dXU�ecU�_V
dXU�W\_RQ\�fQbYQR\Uc $X1, $Y1, $X2�Q^T $Y2�d_�WUd�dXU�SebbU^d�TU�
fYSUµc�bUc_\edY_^*

# create a lightblue brush

/brush 0 0 255

# draw the bar over the complete page

/bar $X1 $Y1 $X2 $Y1

CUU�Q\c_*

/pen, /brush, /width



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#'&

$%�%�& �RYd]Q`���<_QT��SQSXU �Q^T�TbQg�Q���2=@�VY\U

Ci^dQh*

/bitmap x y fname

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�dXU�TUfYSU�Y^TU`U^TU^d�RYd]Q`�VY\U�c`USYVYUT�Ri
fname�Qd�dXU�\_SQdY_^��h�i���DXU�e``Ub�\UVd�S_b^Ub�_V�dXU�RYd]Q`�Yc
TbQg^�Qd��h�i���@\UQcU�^_dU�dXQd�dXYc�Yc�S_^dbQbi�d_�^_b]Q\�GY^T_gc
749�cdi\U�

DXUbU�Yc�Q�`_ccYR\U�`b_R\U]�gYdX�dXYc�S_]]Q^T*�DXU�RYd]Q`c�TbQg^
ecU�Ve\\�TUfYSU�bUc_\edY_^�Q^T�dXUbUV_bU�Q``UQb�Y^�TYVVUbU^d�cYjUc�_^
dXU�]_^Yd_b�Q^T�dXU�`bY^dUb��D_�Qf_YT�ceSX�`b_R\U]c�dXU
/bitmapstretched�Ve^SdY_^�gQc�Y^db_TeSUT�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/bitmapstretch



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#''

$%�%�' �RYd]Q`cdbUdSX���<_QT ��SQSXU�Q^T�TbQg�Q���2=@
VY\U

Ci^dQh*

/bitmapstretch x1 y1 x2 y2 fname

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�dXU�TUfYSU�Y^TU`U^TU^d�RYd]Q`�VY\U�c`USYVYUT�Ri
fname�Qd�dXU�\_SQdY_^��h!�i!���DXU�e``Ub�\UVd�S_b^Ub�_V�dXU�RYd]Q`�Yc
TbQg^�Qd��h!��i!���dXU�\_gUb�bYWXd�S_b^Ub�Yc�`\QSUT�bU\QdYfU\i�d_��h!�i!�
Qd��h"��i"���DXU�RYd]Q`�Yc�cdbUdSXUT�d_�dXYc�bUSdQ^W\U��@\UQcU�^_dU�dXQd
dXU�_bYU^dQdY_^�_V�dXU�bUSdQ^W\U�Yc�S_^dbQbi�d_�^_b]Q\�GY^T_gc�749
cdi\U�

DXU�h!��i!�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc��dXU�h"��i"�S__bTY�
^QdUc�QbU�\_SQdUT�bU\QdYfU\i�d_�h!��i!�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/bitmap



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#'(

$%�%�( �R_e^T���4UVY^U�R_e^T Y^W�bUSdQ^W\U

Ci^dQh*

/bound nLeftRect nTopRect nRightRect nBottomRect

Ci^_`cYc*

DXU�/bound�Ve^SdY_^�TUVY^Uc�dXU�R_e^TY^W�bUSdQ^W\U�V_b�dXU�/arc
Q^T�/pie�S_]]Q^T�

nLeftRect h�S__bT��_V�R_e^TY^W�bUSdQ^W\Uµc�e``Ub�\UVd�S_b�
^Ub

nTopRect i�S__bT��_V�R_e^TY^W�bUSdQ^W\Uµc�e``Ub�\UVd�S_b�
^Ub

nRightRect h�S__bT��_V�R_e^TY^W�bUSdQ^W\Uµc�\_gUb�bYWXd
S_b^Ub

nBottomRect� i�S__bT��_V�R_e^TY^W�bUSdQ^W\Uµc�\_gUb�bYWXd
S_b^Ub

CUU�Q\c_*

/arc, /pie



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#')

$%�%�) �RbecX���4bQgY^W�RQS[Wb_e^T�_b�VY\\�S_\_b

Ci^dQh*

/brush red green blue

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�B72�S_\_b�V_b�RQbc��U\\Y`cUc��b_e^T�bUSdQ^�
W\Uc�Q^T�dUhd�RQS[Wb_e^Tc��9^dUb^Q\\i��Q�GY^T_gc�bUc_ebSU�SQ\\UT�RbecX
Yc�SbUQdUT�Q^T�]Q``UT�_^d_�dXU�SebbU^d�_ed`ed�TUfYSU��EcU�_V�S_\_b
]YWXd�RUS_]U�SbYdYSQ\�gXU^�i_e�`bY^d�_^�Q�TUfYSU�dXQd�_^\i�ce``_bdc
R\QS[�Q^T�gXYdU�S_\_bc��4ebY^W�TUfU\_`]U^d�_V�i_eb�cSbY`dc��i_e
cX_e\T�Q\gQic�dUcd�dXU]�_^�ceSX�Q�TUfYSU�

8i`Ub@QWU�_`dY]YjUc�dXU�ecU�_V�brush�cU\USdY_^c��I_e�SQ^�bUaeUcd�Qc
]Q^i�_V�dXU�cQ]U�RbecXUc�Y^�cUaeU^SU�Qc�i_e�\Y[U���dXU�Y^dUb^Q\�\Ycd�gY\\
_^\i�[UU`�dXU�VYbcd�bU\UfQ^d�bUaeUcd�

BUdeb^c*

>_dXY^W�

5hQ]`\U*

DXU�V_\\_gY^W�cQ]`\Uc�WU^UbQdU�TYVVUbU^d�RbecXUc��@\UQcU�^_dU�dXQd�dXU
Y^dUb^Q\�_`dY]YjUb�gY\\�bU]_fU�dXU�\Qcd�bUaeUcd�V_b�Q�^Ug�RbecX�

# light red brush

/brush 255 0 0

# dark red brush

/brush 128 0 0



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#( 

# light cyan brush

/brush 0 255 255

... (no new brush requests...)

# creating the same brush again

/brush 0 255 255

CUU�Q\c_*

/pen

$%�%�!  �SYbS\U���4bQg�Q�SYbS\U

Ci^dQh*

/circle x y rad

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q^�_ed\Y^UT�SYbS\U�ecY^W�dXU�SebbU^d�`U^�Q^T�VY\\c
dXYc�SYbS\U�ecY^W�dXU�SebbU^d�RbecX��DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU
S__bTY^QdUc�

BUdeb^c*

>_dXY^W�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#(!

5hQ]`\U*

DXYc�cUaeU^SU�_V�S_TU�TbQgc�! �S_^SU^dbYS�SYbS\Uc�gYdX�bQTYec�bQ^WY^W
Vb_]�!S]�d_�!]]��DXU�SU^dUb�_V�dXU�SYbS\Uc�Yc�\_SQdUT�! �S]�Vb_]�\UVd
Q^T�! �S]�Vb_]�d_`�_V�dXU�SebbU^d�`QWU��DXU�SYbS\Uc�QbU�VY\\UT�gYdX
bUT��dXUYb�R_bTUbc�QbU�TbQg^�Y^�R\QS[�

# allocate black pen and red brush

/pen 0 0 0

/brush 128 0 0

# loop: 0 <= I < 10 and draw the circles

loop I 10 {

/circle 1000 1000 [expr (10-$I)*10]

}

CUU�Q\c_*

/pen, /bar, /ellips, /rect

$%�%�!! �S_]]U^d���1TT�Q�S_]]U^d�d_�SebbU^d�T_Se]U^d

Ci^dQh*

/comment text



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#("

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�QTT�S_]]U^dc�d_�dXU�SebbU^d�T_Se]U^d�
DXUcU�S_]]U^dc�QbU�^_d�TbQg^�_b�cY]Y\Qb��dXUi�QbU�Zecd�QTTUT�d_�Q^
Uh`_bdUT�VY\U��DXYc�fUbi�]eSX�XU\`c�Y^�TUReWWY^W�i_eb�cSbY`dc�

BUdeb^c*

>_dXY^W�

5hQ]`\U

DXYc�cUaeU^SU�_V�S_TUc�QTTc�Q�S_]]U^d�d_�i_eb�T_Se]U^d��DXU�_^\i
`\QSU�gXUbU�i_e�SQ^�VY^T�Yd�QWQY^�Yc�Y^�Q^�Uh`_bdUT�VY\U�

/pen 0 0 0

# This type of comments (# ...) is gone in any exported

# document.

/comment “This comment is exported!”

/comment “And this as well!”

/pen 255 255 255

9^�Q^�Uh`_bdUT�T_Se]U^d��QR_fU�cUaeU^SU�gY\\�\__[�\Y[U�dXYc*

/pen 0 0 0

/comment “This comment is exported!”

/comment “And this as well!”

/pen 255 255 255

CUU�Q\c_*

/anno



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#(#

$%�%�!" �U\\Y`c���4bQg�Q^�U\\Y`cU

Ci^dQh*

/ellips x1 y1 x2 y2

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q^�_ed\Y^UT�U\\Y`cU�ecY^W�dXU�SebbU^d�`U^��DXU
U\\Y`cU�Yc�TbQg^�RUcd�VYd�Y^d_�dXU�bUSdQ^W\U�c`USYVYUT�Ri�dXU�S__bTY^QdUc
`QccUT�d_�dXYc�]QSb_�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/pen, /rect



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#($

$%�%�!# �U^T���4UVY^U�U^T�_V�Q �T_Se]U^d

Ci^dQh*

/end

Ci^_`cYc*

C`USYVi�dXU�U^T�_V�Q�8i`Ub@QWU�T_Se]U^d��DXYc�TYbUSdYfU�Yc�_`dY_^Q\�
9d�VbUUc�e`�Q\\�bUc_ebSUc�^UUTUT�d_�TbQg�dXU�SebbU^d�T_Se]U^d�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/start



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#(%

$%�%�!$ �V_^d���CU\USd�Q�V_^d

Ci^dQh*

/font [params]+

Ci^_`cYc*

DXYc�S_]]Q^T�Yc�`UbXQ`c�dXU�]_cd�S_]`\Uh�_^U�Y^�8i`Ub@QWU��9d�Q\�
\_gc�d_�cU\USd�Q�V_^d�Q^T�d_�TUVY^U�Ydc�SXQbQSdUbYcdYSc�

params�Yc�_^U�_V�dXU�V_\\_gY^W*

-face fname 1\\_gc�d_�SX__cU�Q�V_^d��Ydc�VQSU���I_e�SQ^�c`USYVi
Q^i�fname�_ed�_V�Q\\�dXU�V_^dc�QfQY\QR\U�_^�i_eb
]QSXY^U��8_gUfUb��_^\i�SUbdQY^�V_^dc�QbU�WeQbQ^�
dUUT�d_�UhYcd�_^�Q^i�GY^T_gc�Y^cdQ\\QdY_^�
DXUcU�QbU*

��Times New Roman
��Courier New
��Script
��Arial

-size pts 1\\_gc�d_�TUVY^U�dXU�V_^d�cYjU��D_�RU�Qc�eceQ\�Qc
`_ccYR\U��dXU�V_^d�cYjUc�QbU�c`USYVYUT�Y^�`_Y^dc��dXYc
Yc�!�'"�_V�Q^�Y^SX��

-precis n 1\\_gc�d_�TUVY^U�dXU�_ed`ed�`bUSYcY_^��@\UQcU�bUVUb
d_�Q^i�GY^T_gc�T_Se]U^dQdY_^�V_b�]_bU�Y^V_b]Q�
dY_^��cY^SU�i_e�eceQ\\i�gY\\�^_d�^UUT�dXYc�_`dY_^�



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#(&

-orient n 1\\_gc�d_�TUVY^U�dXU�_bYU^dQdY_^��DXYc�T_Uc^µd
]UQ^�dXQd�dXU�dUhd�gY\\�RU�gbYddU^�gYdXY^�Q^�Q^W\U�
@\UQcU�bUVUb�d_�Q^i�GY^T_gc�T_Se]U^dQdY_^�V_b
]_bU�Y^V_b]QdY_^��cY^SU�i_e�eceQ\\i�gY\\�^_d�^UUT
dXYc�_`dY_^�

-esc n 1\\_gc�d_�b_dQdU�dXU�dUhd�Y^�!�! dX�_V�TUWbUU��5c�
SQ`U]U^d�]Qi�c_e^T�cdbQ^WU�d_�i_e��Red�dXYc�Yc
dXU�GY^T_gcµ�gQi�d_�cQi�dXQd�i_e�gQ^d�d_�b_dQdU
c_]U�dUhd�

-italic n 1\\_gc�dXU�V_^d�d_�RU�YdQ\YS��YV�^�UaeQ\c�!��9V�^
UaeQ\c� �dXU�V_^d�Yc�cdbQYWXd�

-underline n 1\\_gc�dXU�V_^d�d_�RU�e^TUb\Y^UT��YV�^�UaeQ\c�!�

-strike n 1\\_gc�dXU�V_^d�d_�RU�cdbeS[�dXb_eWX��YV�^�UaeQ\c�!�

-pitch txt 1\\_gc�dXU�V_^d�d_�RU�VYhUT�`YdSX��YV�txt�UaeQ\c
fixed��_b�d_�RU�fQbYQR\U��YV�txt�UaeQ\c�var�

-weight n 4UVY^U�gUYWXdY^W�_V�dXU�V_^d��1�fQ\eU�_V�$  
]UQ^c�^_b]Q\��Q�fQ\eU�_V�(  �]UQ^c�R_\T�V_^d�

-width n 4UVY^U�Q�V_^dµc�gYTdX�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/fontadjust, /text, /pen, /brush, /textheight, /textwidth



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
=QSb_�@b_WbQ]]Y^W�7eYTU

#('

$%�%�!% �\UVd���4UVY^U�\UVd�R_bTUb�V_b�V_b]QddUT�dUhd

Ci^dQh*

/left x

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�d_�TUVY^U�dXU�\UVd�R_bTUb�V_b�_ed`eddY^W�V_b]Qd�
dUT�dUhd��1\\�dUhd�_ed`ed�WU^UbQdUT�gYdX�dXU�/text�Ve^SdY_^�Yc�VYd�Y^d_
dXU�R_bTUbc�TUVY^UT�Ri�dXU /left�Q^T�/right�S_]]Q^T��9^dUb^Q\\i�
dXU�$LEFT�fQbYQR\U�Yc�cUd��Red�QTTYdY_^Q\\i��dXU�SQ\\�d_�dXYc�Ve^SdY_^�Yc
]QY^dQY^UT�Y^�dXU�\Ycd�_V�`bY]YdYfUc��DXYc�Q\\_gc�d_�Uh`_bd�Q�T_Se]U^d
gYdX_ed�bU\iY^W�_^�cYTU�UVVUSdc��I_e�cX_e\T�^_d�]_TYVi�dXU�$LEFT�YdcU\V�
`\UQcU�ecU�dXYc�S_]]Q^T�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/right, /text



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#((

$%�%�!& �\Y^U���4bQg�Q�\Y^U

Ci^dQh*

/line x1 y1 x2 y2

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�\Y^U�ecY^W�dXU�SebbU^d�`U^�Q^T�dXU�SebbU^d�`U^
gYTdX�TUVY^UT�Ri�dXU�S_]]Q^T�width�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/pen, /width

$%�%�!' �]_fUQRc���=_fU�TbQg Y^W�`_Y^dUb�QRc_\edU

Ci^dQh*

/moveabs x y

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�cicdU]�fQbYQR\Uc�CX�Q^T�CY��DXUcU�S__bTY�
^QdUc�QbU�ecUT�Y^�dXU�textout�Ve^SdY_^�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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#()

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/moverel, /movex, /text, /textout

$%�%�!( �]_fUbU\���=_fU�TbQg Y^W�`_Y^dUb�bU\QdYfU

Ci^dQh*

/moverel dx dy

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�cicdU]�fQbYQR\Uc�CX�Q^T�CY��DXUcU�S__bTY�
^QdUc�QbU�ecUT�Y^�dXU�text�_ed`ed�Ve^SdY_^c��DXYc�S_]]Q^T�]_fUc
dXU�S__bTY^QdUc�bU\QdYfU�d_�dXU�SebbU^d�\_SQdY_^��DXU�fQ\eUc�dx�Q^T�dy
QbU�QTTUT�d_�dXU�SebbU^d�CX�Q^T�CY�fQ\eUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/moverel, /movex, /text, /textout
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#) 

$%�%�!) �]_fUh���=_fU�TbQgY^W�`_Y^dUb�bU\QdYfU�QRc_\edU

Ci^dQh*

/movex x dy

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�cicdU]�fQbYQR\Uc�CX�Q^T�CY��DXUcU�S__bTY�
^QdUc�QbU�ecUT�Y^�dXU�text�_ed`ed�Ve^SdY_^c��DXYc�S_]]Q^T�]_fUc
dXU�h�S__bTY^QdU�QRc_\edU�_^�x��dXU�i�S__bTY^QdU�Yc�]_fUT�bU\QdYfU�Ri
y�

DXU�fQ\eUc�_V�CX�Q^T�CY�QbU�e`TQdUT�

BUdeb^c*

>_dXY^W��Red�CX�Q^T�CY�QbU�e`TQdUT�

CUU�Q\c_*

/moverel, /moveabs, /text, /textout



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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#)!

$%�%�"  �`QWU���CdQbd�Q�^Ug�`QWU

Ci^dQh*

/page

Ci^_`cYc*

DXYc�S_]]Q^T�Y^cUbdc�Q�`QWU�RbUQ[�Y^d_�dXU�SebbU^d�dUhd��DXU�SebbU^d
cUddY^Wc�V_b�V_^d��`U^c��RbecXUc��dUhd�]_TU�Q^T�`U^�gYTdX�QbU�Y^cUbdUT
Qd�dXU�cdQbd�_V�dXU�^Uhd�`QWU��DXYc�]Q[Uc�Yd�`_ccYR\U�d_�Ze]`�Qb_e^T
gYdX_ed�`QbcY^W�dXb_eWX�dXU�gX_\U�VY\U�QWQY^�

DXU�PAGE�fQbYQR\U�Yc�e`TQdUT��CX�Q^T�CY�QbU�bUcUd�d_�(0,0)�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/start, /end



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
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#)"

$%�%�"! �`U^���CUd�TbQgY^W�S_ \_b

Ci^dQh*

/pen red green blue

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�B72�TbQgY^W�S_\_b�V_b�Q\\�_ed\Y^UT�_RZUSdc*

• /line

• /rectangle

• /circle

• /text

• /textout

• /roundrect

• /ellips

DXU�TUVQe\d�R\QS[�S_\_b�Yc

/pen 0 0 0

@\UQcU�^_dU�dXQd�GY^T_gc�TYcdY^WeYcXUc�RUdgUU^�`U^c�Q^T�dUhd�S_\_bc�
DXYc�XQc�RUU^�e^YVYUT�V_b�UQcU�_V�ecU��Q\dX_eWX�Yd�]Qi�be^�Q�\Ydd\U�RYd
c\_gUb�

8i`Ub@QWU�_`dY]YjUc�dXU�ecU�_V�`U^�cU\USdY_^c�

BUdeb^c*

>_dXY^W�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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#)#

5hQ]`\U*

DXYc�cUaeU^SU�_V�8i`Ub@QWU�cdQdU]U^dc�TbQgc�Q�VbQ]U�cYjUT
! h! �]]��dXQd�Q``UQbc�d_�RU�dXbUU�TY]U^cY_^Q\��DXU�dUSX^YaeU�ecUT
Yc�dXU�cQ]U�Qc�GY^T_gc�ecUc�d_�QSXYUfU�#4�UVVUSdc*�DXU�\UVd�Q^T�d_`
cYTU�_V�Q�VbQ]U�QbU�TbQg^�Y^�TQb[�WbQi��dXU�bYWXd�Q^T�R_dd_]�cYTU�_V
dXU�VbQ]U�QbU�TbQg^�Y^�gXYdU�

# create a dark gray pen

/pen 80 80 80

# draw left and top

/line 0 0 0 100

/line 0 0 100 0

# create white pen

/pen 255 255 255

# draw right and bottom

/line 100 0 100 100

/line 0 100 100 100

CUU�Q\c_*

/brush
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#)$

$%�%�"" �`YU���4bQg�Q�`YU

Ci^dQh*

/pie nXRadial1 nYRadial1 nXRadial2 nYRadial2

Ci^_`cYc*

DXU�/pie�Ve^SdY_^�TbQgc�Q�`YU�cXQ`UT�gUTWU�R_e^TUT�Ri�dXU�Y^dUb�
cUSdY_^�_V�Q^�U\\Y`cU�Q^T�dg_�bQTYQ\c�

DXU�`YU�Yc�_ed\Y^UT�Ri�ecY^W�dXU�SebbU^d�`U^�Q^T�VY\\UT�ecY^W�dXU�Seb�
bU^d�RbecX�

nXRadial1 h�S__bTY^QdU�_V�VYbcd�bQTYQ\µc�U^T`_Y^d
nYRadial1 i��S__bTY^QdU�_V�VYbcd�bQTYQ\µc�U^T`_Y^d
nXRadial2 h��S__bTY^QdU�_V�cUS_^T�bQTYQ\µc�U^T`_Y^d
nYRadial2 i��S__bTY^QdU�_V�cUS_^T�bQTYQ\µc�U^T`_Y^d

DXU�SebfU�_V�dXU�`YU�Yc�TUVY^UT�Ri�Q^�U\\Y`cU�dXQd�VYdc�dXU�c`USYVYUT
R_e^TY^W�bUSdQ^W\U��cUU�/bound���DXU�SebfU�RUWY^c�Qd�dXU�`_Y^d
gXUbU�dXU�U\\Y`cU�Y^dUbcUSdc�dXU�VYbcd�bQTYQ\�Q^T�UhdU^Tc�S_e^dUbS\_S[�
gYcU�d_�dXU�`_Y^d�gXUbU�dXU�U\\Y`cU�Y^dUbcUSdc�dXU�cUS_^T�bQTYQ\���1�bQ�
TYQ\�Yc�Q�\Y^U�TbQg^�Vb_]�dXU�SU^dUb�_V�dXU�U\\Y`cU�d_�dXU�c`USYVYUT�U^T�
`_Y^d�_^�dXU�U\\Y`cU���DXU�SebbU^d�`_cYdY_^�Yc�^UYdXUb�ecUT�^_b�e`�
TQdUT�Ri�dXU�/pie�Ve^SdY_^�

GY^T_gc�)%*�DXU�ce]�_V�dXU�S__bTY^QdUc�_V�dXU�R_e^TY^W�bUSdQ^W\U
SQ^^_d�UhSUUT�#"�'&'��DXU�ce]�_V�nLeftRect�Q^T�nRightRect�_b
nTopRect�Q^T�nBottomRect�`QbQ]UdUbc�SQ^^_d�UhSUUT�#"�'&'�

CUU�Q\c_*

/arc, /bound



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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#)%

$%�%�"# �`_`���@_`�SebbU^d�cU ddY^Wc�Vb_]�Q^�Y^dUb^Q\
cdQS[

Ci^dQh*

/pop

Ci^_`cYc*

3ebbU^d�cUddY^Wc�QbU�`_``UT�Vb_]�Q^�Y^dUb^Q\�cdQS[��DXU�fQ\eUc
`_``UT�QbU

• 3ebbU^d�@U^�S_\_b
• 3ebbU^d�2becX�S_\_b
• 3ebbU^d�@U^�gYTdX
• 3ebbU^d�6_^d
• 3ebbU^d�QTZecd]U^d�]_TU
• 3ebbU^d�dUhd�RQS[Wb_e^T�]_TU�

@_``Y^W�dXUcU�fQ\eUc�Yc�_`dY]YjUT��_^\i�dX_cU�fQ\eUc�QbU�bUcd_bUT��dXQd
W_d�SXQ^WUT�fQ\eUc�

5hQ]`\U*

DXYc�cUaeU^SU�_V�8i`Ub@QWU�cdQdU]U^dc�cQfUc�dXU�SebbU^d�V_^d��SbUQdUc
Q�^Ug�_^U��TbQgc�c_]U�dUhd�Q^T�dXU^�bUcd_bUc�dXU�_\T�V_^d�

# save old state

/push

# create new font and output something

/font -face “Times New Roman” -size 14 -italic 1

/left 100



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

#)&

/text “This text starts 10 mm from left, a new font is used”

# restore old state

/pop

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/push

$%�%�"$ �`ecX���@ecX�SebbU^d�cUddY^Wc�_^d_�Q^�Y^dUb^Q\
cdQS[

Ci^dQh*

/push

Ci^_`cYc*

3ebbU^d�cUddY^Wc�QbU�`ecXUT�_^d_�Q^�Y^dUb^Q\�cdQS[��DXU�fQ\eUc�`ecXUT
QbU

• 3ebbU^d�@U^�S_\_b
• 3ebbU^d�2becX�S_\_b
• 3ebbU^d�@U^�gYTdX
• 3ebbU^d�6_^d
• 3ebbU^d�QTZecd]U^d�]_TU
• 3ebbU^d�dUhd�RQS[Wb_e^T�]_TU�



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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#)'

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/pop

$%�%�"% �bUSd���4bQg�Q^�_ed\Y^UT�bUSdQ^W\U

Ci^dQh*

/rect x1 y1 x2 y2

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q^�_ed\Y^UT�bUSdQ^W\U�ecY^W�dXU�SebbU^d�`U^�
DXU�S_b^Ubc�QbU�cXQb`��D_�_RdQY^�b_e^TUT�bUSdQ^W\Uc�i_e�]YWXd�gQ^d
d_�ecU�roundrect�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/brush /pen
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#)(

$%�%�"& �bYWXd���4UVY^U�bYWXd�R_bTUb�V_b�V_b]QddUT�dUhd

Ci^dQh*

/right x

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�d_�TUVY^U�dXU�bYWXd�R_bTUb�V_b�_ed`eddY^W�V_b�
]QddUT�dUhd��1\\�dUhd�_ed`ed�WU^UbQdUT�gYdX�dXU�/text�Ve^SdY_^�Yc�VYd
Y^d_�dXU�R_bTUbc�TUVY^UT�Ri�dXU�/left�Q^T /right�S_]]Q^Tc��9^�
dUb^Q\\i��dXU�$RIGHT�fQbYQR\U�Yc�cUd��Red�QTTYdY_^Q\\i��dXU�SQ\\�d_�dXYc
Ve^SdY_^�Yc�]QY^dQY^UT�Y^�dXU�\Ycd�_V�`bY]YdYfUc��DXYc�Q\\_gc�i_e�d_�Uh�
`_bd�Q�T_Se]U^d�gYdX_ed�bU\iY^W�_^�cYTU�UVVUSdc��I_e�cX_e\T�^_d�]_TYVi
dXU�fQbYQR\U�$RIGHT�YdcU\V��`\UQcU�ecU�dXYc�S_]]Q^T�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/left, /text
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#))

$%�%�"' �b_e^TbUSd���4bQg�Q^�_ed\Y^UT��b_e^TUT�bUSdQ^W\U

Ci^dQh*

/roundrect x1 y1 x2 y2 rad

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q^�_ed\Y^UT�bUSdQ^W\U�gYdX�b_e^TUT�S_b^Ubc��1
VYVdX�`QbQ]UdUb�d_�dXYc�]QSb_�Q\\_gc�d_�c`USYVi�dXU�bQTYec�_V�dXU�S_b^Ub
SYbS\Uµc�bQTYec�

DXU�S__bTY^QdUc�QbU�Y^�QRc_\edU�S__bTY^QdUc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/brush, /pen
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$  

$%�%�"( �cUSdY_^���4UVY^U�Q�S_^TYdY_^Q\�cUSdY_^

Ci^dQh*

/section VAR DESC

Ci^_`cYc*

DXYc�S_]]Q^T�QTTc�dXU�fQbYQR\U�VAR�d_�dXU�Y^dUb^Q\�D9=�Y^dUb`bUdUb�
d_WUdXUb�gYdX�Ydc�TUcSbY`dY_^�Y^�DESC��DXU�8i`Ub@QWU�fYUgUb�_VVUbc�Q
TYQ\_W�dXQd�Q\\_gc�d_�cUd�dXU�fQbYQR\Uc�TUVY^UT�fYQ�VAR�d_�0�_b�1��DXYc�Y^
deb^�Q\\_gc�d_�Y^S\eTU�UhS\eTU�c`USYVYS�`_bdY_^c�_V�dXU�T_Se]U^d�Ti�
^Q]YSQ\\i��gYdX�XU\`�_V�cY]`\U�if�cdQdU]U^dc����

6YWebU�$%�"*�CUSdY_^�4YQ\_W

5hQ]`\U*

DXUcU�cdQdU]U^dc*

/section STATION “Station Information”

/section TSPAN1 “Show 00:00 – 12:00”

…
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$ !

QTT�dXU�fQbYQR\Uc�TITLE�Q^T�BODY�d_�dXU�Y^dUb^Q\�Y^dUb`bUdUb�Q^T�cUdc
dXU]�d_�1��I_e�]Qi�dXU^�T_�S_^cdbeSdY_^c�\Y[U�dXYc*

if $STATION {

# display STATION statements...

}

...

if $TSPAN1 {

# display TSPAN1 statements...

}

DXU�ReY\d�Y^�TYQ\_W�Y^�dXU�fYUgUb�Q\\_gc�d_�Ti^Q]YSQ\\i�cUd�dXU�fQbYQR\Uc
Q\\_gY^W�d_�UhS\eTU�`Qbdc�_V�dXU�T_Se]U^d�dXQd�i_e�QbU�^_d�Y^dUbUcdUT
Y^�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/anno, /comment, /variable
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$ "

$%�%�") �cdQbd���4UVY^U�cdQbd�_ V�Q�^Ug�T_Se]U^d

Ci^dQh*

/start

Ci^_`cYc*

C`USYVi�dXU�cdQbd�_V�Q�^Ug�8i`Ub@QWU�T_Se]U^d��1^i�Q\bUQTi�UhYcdY^W
T_Se]U^dc�QbU�[Y\\UT�Q^T�bUc_ebSUc�QbU�VbUUT��Q�^Ug�\Ycd�_V�Qd_]c�Yc
SbUQdUT�Q^T�dXU�Y^dUb^Q\�Y^dUb`bUdUb�Yc�bUcUd�

☛ BUaeYbU]U^d*�DXYc�cdQdU]U^d�]ecd�RU�dXU�VYbcd�cdQdU]U^d�Y^�dXU
T_Se]U^d�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/end



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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$ #

$%�%�#  �dUhd���6_b]QddUT�dUh d�_ed`ed

Ci^dQh*

/text {...}

Ci^_`cYc*

DXYc�]YWXd�RU�dXU�]_cd�_VdU^�ecUT�TYbUSdYfU�Y^�8i`Ub@QWU��9d�_ed`edc
dUhd��`UbV_b]Y^W�Qed_]QdYS�\Y^U�Q^T�`QWU�RbUQ[Y^W��ecY^W�dXU�SebbU^d
cUddY^Wc�_^�V_^d��S_\_bc�Q^T�_bYU^dQdY_^��1\\�QbWe]U^dc�`QccUT�d_�dXYc
Ve^SdY_^�QbU�S_^SQdU^QdUT�Q^T�V_b]QddUT�d_�dXU�SebbU^d�cdi\U�TUVY^UT
fYQ��/textadjust�

DXU�dUhd�cdQbdc�Qd�CX��CY�Q^T�Yc�VYd�RUdgUU^�dXU�fQ\eUc�_V�LEFT�Q^T
RIGHT��@\UQcU�ecU�dXU�S_]]Q^T�/left�Q^T�/right�d_�TUVY^U�dXUcU
dg_�fQbYQR\Uc�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/brush, /pen, /left, /right, /textout, /textadjust



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
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$ $

$%�%�#! �dUhdQTZecd���DUhd�QTZecd]U^d

Ci^dQh*

/textadjust mode

Ci^_`cYc*

DUhd�]Qi�RU�\UVd�QTZecdUT��bYWXd�QTZecdUT��SU^dUbUT�_b�V_b]QddUT�Qc
R\_S[�dUhd��DXYc�]_TU�Yc�c`USYVYUT�gYdX�dXYc�S_]]Q^T��DXU�\Y]Ydc
gYdXY^�gXYSX�d_�_bYU^d�dXU�dUhd�QbU�TUVY^UT�Y^�dXU�fQbYQR\Uc�LEFT�Q^T
RIGHT��_b�bUc`USdYfU\i�gYdX�dXU�S_]]Q^Tc��left�Q^T�/right�

mode�Yc�_^U�_V�dXUcU*

• left DUhd�gY\\�RU�\UVd�QTZecdUT�
• right DUhd�gY\\�RU�bYWXd�QTZecdUT�
• center DUhd�gY\\�RU�SU^dUbUT
• block DUhd�gY\\�RU�V_b]QddUT�Qc�R\_S[�dUhd�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/brush, /pen, /text, /left, /right
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$ %

$%�%�#" �dUhdXUYWXd���3Q\Se\QdU�dUhd�XUYWXd

Ci^dQh*

/textheight text

Ci^_`cYc*

DXYc�TYbUSdYfU�`bUSYcU\i�SQ\Se\QdUc�dXU�XUYWXd�_V�Q�`YUSU�_V�V_b]QddUT
dUhd��<Y^U�RbUQ[c��UfU^�Qed_]QdYS�RbUQ[c��QbU�bUc`USdUT��ecY^W�dXU�Seb�
bU^d�dUhd�QTZecd]U^d�]_TU�Q^T�dUhd�V_^d�

BUdeb^c*

DXU�XUYWXd�_V�text�Y^�!�! dX�]]�

5hQ]`\U*

set height [/textheight {Hello HyperPage User}]

/text $height

CUU�Q\c_*

/textwidth
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$ &

$%�%�## �dUhd]_TU���4UVY^U�dUhd�RQS[Wb_e^T�TbQgY^W

Ci^dQh*

/textmode mode

Ci^_`cYc*

DUhd�]Qi�RU�TbQg^�gYdX�RQS[Wb_e^T�S_\_b��GY^T_gc�SQ\\c�dXYc�cdi\U
OPAQUE��_b�gYdX_ed�RQS[Wb_e^T�S_\_b��SQ\\UT�TRANSPARENT���8i�
`Ub@QWU�Q\\_gc�S_^db_\�_V�dXYc�gYdX�XU\`�_V�dXU�/textmode�S_]]Q^T�

mode�]Qi�RU�Q^i�cUd�_V�SXQbQSdUbc�d_�cUd�dXU�RQS[Wb_e^T�]_TU�d_
dbQ^c`QbU^d��9V�Yd�Yc�_]YddUT��U�W�

/textmode

dXU�]_TU�Yc�cUd�d_�OPAQUE.

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/textwidth
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$ '

$%�%�#$ �dUhd_ed���@\QY^�dUhd�_ed`ed�Qd�SebbU^d�`_cYdY_^

Ci^dQh*

/textout {...}

Ci^_`cYc*

DXYc�Yc�dXU�\_g�\UfU\�dUhd�_ed`ed�Ve^SdY_^�ecUT�Ri�/text d_�_ed`ed
dUhd��9d�T_Uc�^_d�T_�Q^i�\Y^U�_b�`QWU�RbUQ[Y^W��DXYc�]ecd�RU�T_^U�Ri
dXU�ecUb��DXU�dUhd�Yc�_ed`ed�Qd�dXU�S__bTY^QdUc�c`USYVYUT�Ri�CX�Q^T�CY�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/text
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$ (

$%�%�#% �dUhdgYTdX���3Q\Se\QdU �dUhd�gYTdX

Ci^dQh*

/textwidth text

Ci^_`cYc*

DXYc�TYbUSdYfU�`bUSYcU\i�SQ\Se\QdUc�dXU�gYTdX�_V�Q�`YUSU�_V�V_b]QddUT
dUhd��<Y^U�RbUQ[c�QbU�bUc`USdUT��ecY^W�dXU�SebbU^d�dUhd�QTZecd]U^d
]_TU�Q^T�dUhd�V_^d�

BUdeb^c*

DXU�gYTdX�_V�text Y^�!�! dX�_V�Q�]Y\\Y]UdUb�

5hQ]`\U*

set width [/textwidth {Hello World}]

/text $width

CUU�Q\c_*

/textheight
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$ )

$%�%�#& �fQbYQR\U���4UVY^U�Q�S_^TYdY_^Q\�cUSdY_^

Ci^dQh*

/variable VAR DESC VALUE

Ci^_`cYc*

DXYc�S_]]Q^T�QTTc�dXU�fQbYQR\U�VAR�d_�dXU�Y^dUb^Q\�D9=�Y^dUb`bUdUb�
d_WUdXUb�gYdX�Ydc�TUcSbY`dY_^�Y^�DESC and the default value
VALUE��DXU�8i`Ub@QWU�fYUgUb�_VVUbc�Q�TYQ\_W�dXQd�Q\\_gc�i_e�d_�cUd�dXU
fQbYQR\Uc�TUVY^UT�fYQ�VAR�d_�Q^i�fQ\eU��DXYc�Y^�deb^�Q\\_gc�i_e�d_�`Q�
bQ]UdUbYjU�c`USYVYS�`_bdY_^c�_V�dXU�T_Se]U^d�Ti^Q]YSQ\\i�

6YWebU�$%�#*�CUSdY_^�4YQ\_W�9^S\eTY^W�FQbYQR\Uc

5hQ]`\U*

DXYc�cdQdU]U^d*

/vairable GDOPLIMIT “GDOP LiMit” 2.0

…



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

$! 

QTTc�dXU�fQbYQR\U�GDOPLIMIT�d_�dXU�Y^dUb^Q\�Y^dUb`bUdUb�Q^T�cUdc�Yd�d_
"� ��I_e�]Qi�dXU^�T_�S_^cdbeSdY_^c�\Y[U�dXUcU*

if $GDOP>$GDOPLIMIT {

# do something special

}

DXU�ReY\d�Y^�TYQ\_W�Y^�dXU�fYUgUb�Q\\_gc�i_e�d_�Ti^Q]YSQ\\i�cUd�dXU�fQbY�
QR\Uc�Q\\_gY^W�d_�`QbQ]UdUbYjU�`Qbdc�_V�dXU�T_Se]U^d�

BUdeb^c*

>_dXY^W�

CUU�Q\c_*

/anno, /comment, /section
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$!!

$%�%�#' �gYTdX���4UVY^U�gYTdX�_V�Q�`U^

Ci^dQh*

/width w

Ci^_`cYc*

DXYc�S_]]Q^T�cUdc�dXU�gYTdX�_V�Q�`U^��DXU�fQ\eU�c`USYVYUc�dXU�gYTdX�Y^
!�! dX�_V�Q�]Y\\Y]UdUb�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/pen



$%��@b_WbQ]]Y^W�Be\Uc� 8i`Ub@QWU
=QSb_�@b_WbQ]]Y^W�7eYTU

$!"

$%�& 1TfQ^SUT�=QSb_c

8i`Ub@QWU�_VVUbc�c_]U�]_bU�c_`XYcdYSQdUT�]QSb_c�RQcUT�_^�QR_fU
`bY]YdYfUc��DXUcU�QbU�dXU�]QSb_c�i_e�cX_e\T�ecU��DXU�`bY]YdYfUc
cX_e\T�_^\i�RU�ecUT�d_�TUVY^U�XYWXUb�\UfU\�]QSb_c�

$%�&�! DXU�dYd\U�`QS[QWU

8i`Ub@QWU�_VVUbc�Q�]QSb_�d_�`bUcU^d�dYd\Uc�_^�bU`_bdc��9d�Yc�fUbi�S_^�
fU^YU^d�d_�ecU�dXYc�/title�]QSb_��RUSQecU�YV�i_e�T_^µd�\Y[U�dXU�cdi\U��
Zecd�SXQ^WU�Yd��Q^T�\Ud�i_eb�T_Se]U^dc�e^d_eSXUT�

$%�&�!�! �dYd\U���4Yc`\Qi�Q�dYd\U

Ci^dQh*

/title text

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�dYd\U�S_^cYcdY^W�_V�dXU�`QbQ]UdUb�dUhd�

BUdeb^c*

>_dXY^W
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$!#

$%�&�!�" ��ceR�ªceRdYd\U���4Yc`\Qi�Q�ceRdYd\U

Ci^dQh*

/(sub)…subtitle text

Ci^_`cYc*

DXYc�S_]]Q^T�TYc`\Qic�Q�ceRdYd\U�Y^�i_eb�8i`Ub@QWU�T_Se]U^d�Q^T
e`TQdUc�dXU�cUSdY_^�]QSb_��9d�S_^cYcdc�_V�dXU�`QbQ]UdUb�dUhd��I_e�]Qi
Y^S\eTU�UhS\eTU�dXYc�c`USYVYS�`_bdY_^�_V�T_Se]U^d�Ti^Q]YSQ\\i�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/section
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$!$

$%�&�" DXU�be\Ub�`QS[QWU

8i`Ub@QWU�_VVUbc�dg_�]QSb_c�d_�TbQg�be\Ubc��DXUcU�be\Ubc�QbU�fUbi�ecU�
Ve\�TebY^W�TUfU\_`]U^d�_V�_dXUb�XYWXUb�\UfU\�]QSb_c�_b�YV�i_e�gQ^d�d_
`bUcU^d�bUQ\�g_b\T�]UQcebUc�_^�`Q`Ub��GY^T_gc�ce``_bdc�`bUSYcU
]Q``Y^W�_^�`bY^dUbc���

$%�&�"�! �Xbe\Ub���4bQg�Q�X_bYj_^dQ\�be\Ub

Ci^dQh*

/hruler x y length_in_cm

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�X_bYj_^dQ\�be\Ub�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/vruler



8i`Ub@QWU $%��@b_WbQ]]Y^W�Be\Uc
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$!%

$%�&�"�" �fbe\Ub���4bQg�Q�fUbdYSQ\�be\Ub

Ci^dQh*

/vruler x y length_in_cm

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�fUbdYSQ\�be\Ub�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/hruler

$%�&�# DXU�dQRe\Qb�dUhd�`QS[QWU

8i`Ub@QWU�_VVUbc�c_]U�]QSb_c�d_�SbUQdU�dQRe\Qbc��3ebbU^d\i�dXU�]QS�
b_c�QbU�XYWX�\UfU\�Y]`\U]U^dUT�Y^�D9=��c_�dXU�c`UUT�Yc�Q�\Ydd\U�RYd�c\_g�

DXUbU�QbU�dg_�gQic�`_ccYR\U�d_�g_b[�gYdX�dQR\Uc��DXU�VYbcd�gQi�Yc�d_
g_b[�\Y^U�Ri�\Y^U��dXU�_dXUb�gQi�Yc�d_�g_b[�gYdX�UQSX�Y^TYfYTeQ\�SU\\�
2_dX�cdi\Uc�QbU�Uh`\QY^UT�TebY^W�TUcSbY`dY_^�_V�dXU�bUc`USdYfU�]QSb_c�
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$!&

$%�&�#�! �dQRY^Yd���9^YdYQ\YjU�Q�dQR\U

Ci^dQh*

/tabinit horiz vert remember

Ci^_`cYc*

DXYc�S_]]Q^T�Y^YdYQ\YjUc�dXU�dQRe\Qb�`QS[QWU�

I_e�]Qi�ce``bUcc�X_bYj_^dQ\�\Y^Uc�Ri�cUddY^W�horiz�d_ 0�

I_e�]Qi�ce``bUcc�fUbdYSQ\�\Y^Uc�Ri�cUddY^W�vert�d_�0�

I_e�gY\\�bU]U]RUb�dXU�dQR�cd_`c�cUd�Q^T�dXU�SebbU^d�V_^d�Q^T�XUYWXd�
gXU^�i_e�cUd�remember�d_�1�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tab, /tabset
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$!'

$%�&�#�" �dQR���CUd�Q�dQR�cd_`

Ci^dQh*

/tab distance_from_left

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�Q�dQR�cd_`�

9V�i_e�U�W��c`USYVYUT�dXYc*

/tab 200

/tab 400

I_e�gY\\�WUd�Q�dQRe\Qb�gYdX�dg_�S_\e]^c��UQSX�"�S]�gYTU�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabinit, /tabheight

$%�&�#�# �dQRXUYWXd���CUd�SU\\�XUYWXd

Ci^dQh*

/tabheight  value

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�XUYWXd�_V�UQSX�b_g�

BUdeb^c*
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$!(

>_dXY^W

CUU�Q\c_*

/tabinit

$%�&�#�$ �dQR]Qb[���=Qb[�Q�\Y^U

Ci^dQh*

/tabmark line

Ci^_`cYc*

DXYc�S_]]Q^T�]Qb[c�Q�S_]`\UdU�\Y^U�gYdX�\YWXd�WbQi�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabset, /tablinesX
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$!)

$%�&�#�% �dQR]Qb[^Uhd���=Qb[�^Uhd�\Y^U

Ci^dQh*

/tabmarknext

Ci^_`cYc*

DXYc�S_]]Q^T�]Qb[c�Q�S_]`\UdU�\Y^U�gYdX�\YWXd�WbQi��DXU�^Uhd�\Y^U�Yc
]Qb[UT��@QWU�RbUQ[c�QbU�ce``_bdUT�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabset, /tablinesX

$%�&�#�& �dQR]Qb[^UhdbWR���=Qb[�^Uhd�\Y^U

Ci^dQh*

/tabmarknextrgb r g b

Ci^_`cYc*

DXYc�S_]]Q^T�]Qb[c�Q�S_]`\UdU�\Y^U�gYdX�dXU�S_\_b�c`USYVYUT�Ri�dXU
B72�fQ\eUc��DXU�^Uhd�\Y^U�Yc�]Qb[UT��@QWU�RbUQ[c�QbU�ce``_bdUT�

BUdeb^c*

>_dXY^W

CUU�Q\c_*
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$" 

/tabset, /tablinesX

$%�&�#�' �dQR]Qb[^UhdbUT���=Qb[�^Uhd�\Y^U�Y^�\YWXd�bUT

Ci^dQh*

/tabmarknextred

Ci^_`cYc*

DXYc�S_]]Q^T�]Qb[c�Q�S_]`\UdU�\Y^U�gYdX�\YWXd�bUT�S_\_b��EcU�dXYc
]QSb_�d_�XYWX\YWXd�SbYdYSQ\�cUSdY_^c�_V�Q�dQR\U�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabset, /tabmark, /tabmarknext, /tabmarknextrgb

$%�&�#�( �dQRcUd���CUd�fQ\eU�_V�Q�SU\\

Ci^dQh*

/tabset line column txt
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$"!

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�`YUSU�_V�dUhd�Qd�dXU�S_bbUSd�`_cYdY_^�Y^�dXU�dQ�
R\U�

9^dUb^Q\\i��dXU�cdQbdY^W�`_cYdY_^��XUYWXd�Q^T�gYTdX�_V�UQSX�SU\\�Yc
cd_bUT��c_�Yd�Yc�bU\QdYfU\i�UQci�d_�SQ\Se\QdU�dXU�`_cYdY_^�V_b�UQSX�Y^TYfYT�
eQ\�SU\\�

EcY^W�dXYc�]QSb_�]UQ^c��dXQd�i_e�T_�>?D�_`UbQdU�\Y^U�_bYU^dQdUT�
I_e�XQfU�d_�]Q^QWU�dXU�SebbU^d�\Y^U�_^�i_eb�_g^��TebY^W�SbUQdY_^�_V
dXU�dQRe\Qb��

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/pen

$%�&�#�) �dQRcX_g���4bQg�dXU�dQRe\Qb

Ci^dQh*

/tabshow

Ci^_`cYc*

DXYc�S_]]Q^T�VY^Q\\i�TbQgc�dXU�dQR\U��DXYc�S_]]Q^T�cX_e\T�RU�c`USY�
VYUT�Qc�dXU�\Qcd�cdQdU]U^d�gXU^�i_e�TUVY^U�Q�dQR\U�

BUdeb^c*
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$""

>_dXY^W

CUU�Q\c_*

/pen

$%�&�#�!  �dQR\Y^U!����dQR\Y^U! �*�CUd�Ve\\�\Y^Uc

Ci^dQh*

/tablineX arg1 arg2 ... argX

Ci^_`cYc*

DXUcU�]QSb_c�Q\\_g�d_�TUVY^U�Q�S_]`\UdU�\Y^U�_V�Q�dQRe\Qb�Q^T�d_
Qed_]QdYSQ\\i�Y^SbUQcU�Q^�Y^dUb^Q\�\Y^U�S_e^dUb��EcY^W�dXUcU�]QSb_c
XQc�dXU�QTfQ^dQWU��dXQd�Qed_]QdYS�`QWU�RbUQ[Y^W�Yc�`UbV_b]UT�Q^T�\Ucc
S_TU�Yc�U]YddUT�

5hQ]`\U*

I_e�]YWXd�gQ^d�d_�SbUQdU�Q�#�S_\e]^�dQRe\Qb�gYdX�Qed_]QdYS�`QWU
RbUQ[��DXYc�S_e\T�RU�QSXYUfUT�gYdX*

/tabinit 1 1 0

/tab  200

/tab  400

/tab 2000

/tabmark 0

/tabline3 “Hour” “Minute” “Description”

/tabline3 “00” “00” “Midnight”

/tabline3 “00” “10” “10 Min past Midnight”
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$"#

/tabline3 “00” “20” “20 Min past Midnight”

/tabshow

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/pen

$%�&�$ DXU�dQRRUT�`QS[QWU

8i`Ub@QWU�_VVUbc�c_]U�]QSb_c�d_�SbUQdU�dQRRUT�dUhd��DQRRUT�dUhd
\__[c�\Y[U�dXYc*

<UVd�CYTU������������������������� *��BYWXd�CYTU

1^_dXUb�<UVd�CYTU����������� *��1^_dXUb�BYWXd�CYTU

Dg_�]QSb_c�QbU�ecUT�d_�WU^UbQdU�dXYc�\Qi_ed��Q^�Y^YdYQ\YjQdY_^�Ve^SdY_^
Q^T�Q�cUd�Ve^SdY_^�
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$"$

$%�&�$�! �dQRRUTCUd���CUd�TYcdQ^SUc

Ci^dQh*

/tabbedSet linedistance width

Ci^_`cYc*

DXYc�]QSb_�Q\\_gc�d_�c`USYVi�dXU�gYTdX�_V�dXU�dQRRUT�dUhd��dXYc�Yc�gXUbU
dXU�´*µ�cX_e\T�Q``UQb��Q^T�dXU�TYcdQ^SU�RUdgUU^�UQSX�\Y^U�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabbed, /tabbedsmall

$%�&�$�" �dQRRUT���?ed`ed�dQRRUT�dUhd

Ci^dQh*

/tabbed left_side right_side

/tabbed . .

Ci^_`cYc*

DXYc�]QSb_�Q\\_gc�d_�_ed`ed�dQRRUT�dUhd��3ebbU^d\i��^_�Qed_]QdYS�`QWU
RbUQ[�Yc�`UbV_b]UT��DXU�cUS_^T�fUbcY_^�_V�dXU�]QSb_�QTTc�!�"�_V�dXU
dQRe\Qb�XUYWXd�d_�dXU�SebbU^d�_ed`ed��QTTY^W�Q�!�"��U]`di�\Y^U�d_�dXU
SebbU^d�_ed`ed�

BUdeb^c*
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$"%

>_dXY^W

CUU�Q\c_*

/tabbedSet, /tabbedsmall

$%�&�$�# �dQRRUTc]Q\\���?ed`ed�c]Q\\�dQRRUT�dUhd

Ci^dQh*

/tabbedsmall left_side right_side

Ci^_`cYc*

DXYc�]QSb_�Q\\_gc�d_�VY^Q\\i�_ed`ed�dQRRUT�dUhd��3ebbU^d\i��^_�Qed_�
]QdYS�`QWU�RbUQ[�Yc�`UbV_b]UT��DXYc�]QSb_�ecUc�Q�dY^i�V_^d�V_b�dXU
bYWXd�cYTU��DXYc�Q\\_gc�d_�XQfU�]_bU�dUhd�fYcYR\U��>UfUbdXU\Ucc��ce``_bd
V_b�\Y^U�RbUQ[c�XQc�d_�RU�QTTUT�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabbed, /tabbedSet
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$"&

$%�&�% DXU�XUQTUb�`QS[QWU

DXYc�fUbi�ecUVe\�`QS[QWU��Y^S\eTY^W�Q\\�Ydc�]QSb_c��Q\\_gc�SbUQdY^W�Q^T
TUcYW^Y^W�Q�ce]]Qbi�XUQTUb�V_b�UQSX�Y^TYfYTeQ\�bU`_bd�_b�Q^i�_dXUb
8i`Ub@QWU�T_Se]U^d�

$%�&�%�! �XUQTUbOY^V_OcdQbd�°�Y^YdYQ\YjUc�XUQTUb�R_bTUbc

Ci^dQh*

/header_info_start height width tabbed_width

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�XUQTUb�R_bTUbc�Q^T�TbQgc�dXU�bUSdQ^W\U�gYdX�Q
cXQT_g�R_h��2USQecU�dXUbU�QbU�Q\bUQTi�TUVQe\d�fQ\eUc�V_b�width
�!'  ��Q^T�tabbed_width��'  ���i_e�T_^µd�XQfU�d_�TUVY^U�dXUcU�`Q�
bQ]UdUbc��UhSU`d�i_e�`bUVUb�TYVVUbU^d�XUQTUb�R_bTUbc�

BUdeb^c*

>_dXY^W
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$"'

$%�&�%�" �XUQTUbOY^V_OdYd\U�°�TYc`\Qic�Q�dYd\U�Y^�XUQTUb

Ci^dQh*

/header_info_title text

Ci^_`cYc*

DXYc�S_]]Q^T�TYc`\Qic�Q�dYd\U�S_^cYcdY^W�_V�dXU�`QbQ]UdUb�text�

BUdeb^c*

>_dXY^W

$%�&�%�# �XUQTUbOY^V_OceR�°�TYc`\Qic�Q�ceRdYd\U�Y^�XUQTUb

Ci^dQh*

/header_info_sub text

Ci^_`cYc*

DXYc�S_]]Q^T�TYc`\Qic�Q�ceRdYd\U�S_^cYcdY^W�_V�dXU�`QbQ]UdUb�text�

BUdeb^c*

>_dXY^W

$%�&�%�$ �XUQTUbOY^V_OcUd�°�TYc`\Qic�dQRRUT�dUhd�Y^�XUQTUb
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$"(

Ci^dQh*

/header_info_set option value

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�_ed`ed�dQRRUT�dUhd�Y^�dXU�XUQTUb�bUSdQ^�
W\U�

BUdeb^c*

>_dXY^W

CUU�Q\c_*

/tabbed
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$")

$%�&�%�% �XUQTUbOY^V_OdUhd�°�TYc`\Qic�dUhd�Y^�XUQTUb�bUSdQ^�
W\U

Ci^dQh*

/header_info_text text

Ci^_`cYc*

DXYc�S_]]Q^T�TYc`\Qic�dUhd�S_^cYcdY^W�_V�dXU�`QbQ]UdUb�text�

BUdeb^c*

>_dXY^W

$%�&�%�& �XUQTUbOY^V_OU^T�°�bUc`_^cYR\U�V_b�S_bbUSd�TYc`\Qi
_V�VebdXUb�T_Se]U^d�TQdQ

Ci^dQh*

/header_info_end

Ci^_`cYc*

DXYc�S_]]Q^T�Yc�bUc`_^cYR\U�V_b�dXU�S_bbUSd�TYc`\Qi�_V�VebdXUb�Y^V_b�
]QdY_^�QVdUb�U^TY^W�dXU�XUQTUb�`QS[QWU�

BUdeb^c*

>_dXY^W
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$# 

$%�&�& DXU�cdbY^W�`QS[QWU

DXU�8i`Ub@QWU�]QSb_c�Y^�dXYc�`QS[QWU�]_TYVi�Q^T�SXUS[�cdbY^Wc�_b
VY\U�^Q]Uc�

$%�&�&�! �dY]VY\U^Q]U�°�bU`\QSUc�UfUbi�cY^W\U�RQS[c\QcX�Ri�Q
T_eR\U�RQS[c\QcX

Ci^dQh*

/timfilename text

Ci^_`cYc*

DXYc�S_]]Q^T�bU`\QSUc�UfUbi�cY^W\U�RQS[c\QcX�dXQd�_SSebc�Y^�dXU�`Q�
bQ]UdUb�text�Ri�Q�T_eR\U�RQS[c\QcX�

BUdeb^c*

>_dXY^W

$%�&�&�" �dY]`b_ZUSd^Q]U�°�bUdeb^c�dXU�`b_ZUSd�^Q]U�gYdX_ed
Ve\\�`QdX
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$#!

Ci^dQh*

/timprojectname text

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�dXU�`b_ZUSd�^Q]U�gYdX�dXU�UhdU^cY_^�*.GGS
Red�^_d�Y^S\eTY^W�dXU�`QdX�

BUdeb^c*

>_dXY^W

$%�&�&�# �cdbY^WYcU]`di�°�SXUS[c�Q�cdbY^W�gXUdXUb�dXUbU�QbU
Q^i�c`QSU�SXQbQSdUbc�_b�^_d

Ci^dQh*

/stringisempty text default

Ci^_`cYc*

DXYc�S_]]Q^T�SXUS[c�Q�cdbY^W�Q^T�VY^Tc�_ed��gXUdXUb�Yd�Yc�U]`di�_b
S_^cYcdc�_V�c`QSU�SXQbQSdUbc�_^\i��9^�dXYc�SQcU�Q�TUVQe\d�fQ\eU�Yc�bU�
deb^UT��e^\Ucc�dXU�`QbQ]UdUb�default�XQc�RUU^�WYfU^�Q�fQ\eU�

BUdeb^c*

>_dXY^W
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$#"

$%�&�' ?dXUbc

8UbU�QbU�c_]U�ecUVe\�]QSb_c�\YcdUT�

$%�&�'�! �_`d`QWU�°�Q\\_gc�`QWU�RbUQ[Y^W�gYdX_ed�bUY^YdYQ\Yj�
Y^W�`QWUVbQ]U

Ci^dQh*

/optpage space

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�`QWU�RbUQ[Y^W��gXU^�dXUbU�Yc�_^\i�\Ucc�dXU^�Q
SUbdQY^�c`QSU�\UVd��DXU�`QbQ]UdUb�space�XQc�RUU^�WYfU^�Q�TUVQe\d
fQ\eU��"  ���gXYSX�i_e�SQ^�SXQ^WU�

BUdeb^c*

>_dXY^W
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$##

$%�&�'�" �R_hOcXQT_g�°�TbQgc�cXQT_g�_fUb�Q^i�[Y^T�_V�bUS�
dQ^W\U

Ci^dQh*

/box_shadow x1 y1 x2 y2 width

Ci^_`cYc*

DXYc�S_]]Q^T�TbQgc�Q�cXQT_g�_fUb�Q^i�[Y^T�_V�bUSdQ^W\U��DXU�`Q�
bQ]UdUbc��x1,y1��TUVY^U�dXU�e``Ub�\UVd�S_b^Ub�Q^T�dXU�`QbQ]UdUbc
�x2,y2��TUVY^U�dXU�\_gUb�bYWXd�S_b^Ub�_V�dXU�WYfU^�bUSdQ^W\U��DXUbU�Yc
Q�TUVQe\d�fQ\eU�WYfU^�V_b�width��gXYSX�i_e�SQ^�SXQ^WU�

BUdeb^c*

>_dXY^W
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$#$

DXYc�`QWU�Y^dU^dY_^Q\\i�\UVd�R\Q^[�
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SThhhf

7U_7U^Yec

7U_DbQ^c
EcUb�c�=Q^eQ\

C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8
8QbY^Wcdb��!)

4�(%&#%�8�XU^[YbSXU^�CYUWUbdcRbe^^
7Ub]Q^i

@X_^U*���$)�(! "�'$##� 
6Qh*���$)�(! "�'$##�!#!

4QdU�* 6URbeQbi�!!��!)))
9cceU* FUbcY_^�!�%
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$#&

DXU�\Y^U�Y^�gXYdU
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>_dYSU�_V�3_`ibYWXd

�3��3_`ibYWXd�!))&�!)))�Ri�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8��7Ub�
]Q^i

1\\�bYWXdc�bUcUbfUT��>_�`Qbd�_V�dXYc�`eR\YSQdY_^�]Qi�RU�bU`b_TeSUT�_b
ecUT�Y^�Q^i�V_b]�_b�Ri�Q^i�]UQ^c���WbQ`XYS��U\USdb_^YS�_b�]USXQ^YSQ\�
Y^S\eTY^W�`X_d_S_`iY^W��bUS_bTY^W��dQ`Y^W�_b�Y^V_b]QdY_^�cd_bQWU�Q^T
bUdbYUfQ\�cicdU]c���gYdX_ed�gbYddU^�`Ub]YccY_^�_V�C`USdbQ�@bUSYcY_^�DUb�
bQcQd�7]R8��7Ub]Q^i�

4YcS\QY]Ub

C`USdbQ�@bUSYcY_^�DUbbQcQd��C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�Q^T�Q\\
_V�Ydc�ceRcYTYQbYUc��]Q[Uc�^_�bU`bUcU^dQdY_^�_b�gQbbQ^di�gYdX�bUc`USd�d_
dXU�QTUaeQSi�_V�dXYc�T_Se]U^dQdY_^�_b�dXU�`b_WbQ]c�gXYSX�Yd�TU�
cSbYRUc�V_b�Q^i�`QbdYSe\Qb�`eb`_cU�_b�gYdX�bUc`USd�d_�Ydc�QTUaeQSi�d_
`b_TeSU�Q^i�`QbdYSe\Qb�bUce\d��9^�^_�UfU^d�cXQ\\�C`USdbQ�@bUSYcY_^�DUb�
bQcQd��Ydc�U]`\_iUUc��Ydc�S_^dbQSd_bc�_b�dXU�QedX_bc�_V�dXYc�T_Se]U^dQ�
dY_^�RU�\YQR\U�V_b�c`USYQ\��TYbUSd��Y^TYbUSd�_b�S_^cUaeU^dYQ\�TQ]QWUc�
\_ccUc��S_cdc��SXQbWUc��S\QY]c��TU]Q^Tc�_b�S\QY]�V_b�\_cd�`b_VYdc��VUUc�_b
Uh`U^cUc�_V�Q^i�^QdebU�_V�[Y^T�

>_dU

GU�QbU�QgQbU�_V�dXU�VQSd�dXQd�_eb�UhS\ecYfU�]QcSe\Y^U�`b_^_e^��XU��Yc
S_^cYTUbUT�`_\YdYSQ\\i�Y^S_bbUSd��Red�XQc�RUU^�ecUT�Y^�dXYc�SQcU�d_�cY]�
`\YVi�bUQTQRY\Ydi�
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9^dUb^Ud* ggg�dUbbQcQd�TU
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dY_^�_V�dXU�\_SQ\�S__bTY^QdU�cicdU]�SQ^�RU�S_]`\UdU\i�ecUb�TUVY^UT�

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$&)

9V�i_e�gQ^d�d_�TUVY^U�Q�CicdU]�RQcUT�_^�\_SQ\�S__bTY^QdUc��SX__cU�Ex-
tras/System��S\YS[�dXU�New Redd_^��U^dUb�Q�^Q]U�Q^T�dXU^�S\YS[�dXU
bQTY_�Redd_^�^Q]UT�Special�

6YWebU�$(�!!*�CicdU]�5TYd_b*�C`USYQ\

>_�`b_ZUSdY_^�_b�j_^U�Y^V_b]QdY_^�gY\\�RU�QfQY\QR\U��3X__cU�dXU�U^dbi
Local Plane Coordinates��DXU�Datum�cdbY^W�VYU\T�gY\\�TYc`\Qi�dXU
U^dbi�None�



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$' 

6YWebU�$(�!"*�<_SQ\�3__bTY^QdUc

4_�^_d�V_bWUd�d_�cQfU�CicdU]c�

1�^Ug\i�TUVY^UT�CicdU]�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU�Name
\Ycd��Red�gY\\�^_d�RU�cd_bUT�e^dY\�i_e�XQfU�S\YS[UT�dXU�Save Red�
d_^��Close�\UQfUc�dXU�CicdU]�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�

@_Y^dc�WYfU^�Y^�\_SQ\�`\Q^U�S__bTY^QdUc�SQ^^_d�RU�TYbUSd\i�dbQ^cV_b]UT
Y^d_�Q^_dXUb�CicdU]��1�dbQ^cV_b]QdY_^�QTZecd]U^d�XQc�d_�RU�cdQbdUT�d_
VY^T�dXU�dbQ^cV_b]QdY_^��gXYSX�dbQ^cVUbc�Vb_]�dXU�\_SQ\�`\Q^U�S__bTY�
^QdUc�d_�dXU�_dXUb�CicdU]��DXU�QTZecd]U^d�SQ\Se\QdUc�Q�$�`QbQ]UdUb
�dbQ^c\QdY_^��b_dQdY_^��cSQ\U�VQSd_b��dbQ^cV_b]QdY_^�_b�Q�$�`QbQ]UdUb
dbQ^cV_b]QdY_^�Q^T�XUYWXd�cXYVd��6_b�Y^V_b]QdY_^�_^�QTZecd]U^dc
`\UQcU�bUVUb�d_�SXQ`dUbc�%!�'�Q^T�%!�(�

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$'!

$(�!�$ C`USYQ\�DbQ^cV_b]QdY_^c

C`USYQ\�dbQ^cV_b]QdY_^c�QTT�d_�dXU�Ve^SdY_^Q\Ydi�_V�7U_DbQ^c��DXUi�Q\�
\_g�i_e�d_�dbQ^cV_b]�S__bTY^QdUc�gYdX�`b_ZUSdY_^c�_dXUb�dXQ^�dXU
cdQ^TQbT�`b_ZUSdY_^�

2i�TUVQe\d��7U_DbQ^c�_VVUbc�_^U�c`USYQ\�dbQ^cV_b]QdY_^��9dc�^Q]U�Lo-
cal Plane Coordinates�Y^TYSQdUc��dXQd�S__bTY^QdUc�QbU�WYfU^�gYdX�
_ed�WU_TUdYS�bUVUbU^SU�Q^T�SQ^^_d�RU�dbQ^cV_b]UT�Y^dUb^Q\\i�d_�Q^�
_dXUb�S__bTY^QdU�cicdU]��cUU�Q\c_�cUSdY_^�$(�!�#��

DXU�V_\\_gY^W�SXQbd�TU`YSdc�dXU�<_SQ\�@\Q^U�3__bTY^QdUc�CicdU]�Q^T
Ydc�`_ccYR\U�dbQ^cV_b]QdY_^c*

6YWebU�$(�!#*�<_SQ\�@\Q^U�3__bTY^QdU�CicdU]�DbQ^cV_b]QdY_^



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$'"

I_e�]Qi�SbUQdU�i_eb�_g^�c`USYQ\�dbQ^cV_b]QdY_^�gYdXY^�Q�CicdU]��S_^�
fUbcY_^���cUU�cUSdY_^�%"�"���DXU�V_\\_gY^W�]YWXd�RU�Q�`_ccYR\U�UhQ]`\U
V_b�Q^_dXUb�c`USYQ\�dbQ^cV_b]QdY_^*

6YWebU�$(�!$*�C`USYQ\�DbQ^cV_b]QdY_^�5hQ]`\U

9V�i_e�gQ^d�d_�TUVY^U�Q�CicdU]�RQcUT�_^�i_eb�c`USYQ\�dbQ^cV_b]QdY_^�
SX__cU�Extras/System��S\YS[�dXU�New Redd_^��U^dUb�Q�^Q]U�Q^T
dXU^�SXUS[�dXU�bQTY_�Redd_^�Special.�3X__cU�dXU�c`USYQ\�dbQ^cV_b�
]QdY_^��DXU�Datum�cdbY^W�VYU\T�gY\\�TYc`\Qi�dXU�U^dbi�None�

7U_DbQ^c�Uh`USdc�Q�WU_YT�]_TU\�U^dbi��I_e�]Qi�SX__cU�_^U�_V�dXU�\Ycd
WYfU^�Ri�dXU�S_]R_�R_h�Geoid Model��9V�i_e�T_�^_d�gQ^d�d_�Q``\i�Q
WU_YT�]_TU\��SX__cU�dXU�U^dbi�None��I_e�]Qi�Q\c_�QTT�WU_YT�]_TU\c
d_�dXU�\Ycd��6_b�]_bU�Y^V_b]QdY_^�`\UQcU�bUVUb�d_�SXQ`dUb�%"�$��1TTY^W
7U_YT�=_TU\c�

1�^Ug\i�TUVY^UT�CicdU]�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU
Name�\Ycd��Red�gY\\�^_d�RU�cd_bUT�e^dY\�i_e�XQfU�cQfUT�Yd�gYdX
dXU�Save Redd_^��Close \UQfUc�dXU�CicdU]�5TYd_b�gYdX_ed
cd_bY^W�SXQ^WUc�

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$'#

$(�!�% 4U\UdU�Q�CicdU]

D_�TU\UdU�Q�CicdU]�SX__cU�dXU�]U^e�_`dY_^�Extras/Systems��DXU
CicdU]�5TYd_b�cX_gc�e`��?`U^�dXU�Name�\Ycd�Q^T�SX__cU�dXU�CicdU]�d_
RU�TU\UdUT��DXU^�S\YS[�dXU�Delete Redd_^���7U_DbQ^c�gY\\�Qc[�
gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�CicdU]��1SSU`d�gYdX�OK�d_�TU\UdU
_b�Cancel�d_�SQ^SU\�



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$'$

$(�" @b_ZUSdY_^c

$(�"�! 4UVY^YdY_^

@b_ZUSdY_^�]UQ^c�dXU�`b_ZUSdY_^�_V�U\\Y`c_YTQ\�S__bTY^QdUc�RQcUT�_^
dXU�\_SQ\�U\\Y`c_YT�d_�Q�V\Qd�cebVQSU��=Q^i�^QdY_^Q\�WbYT�Q^T�Q\\�E�C�
cdQdU�`\Q^U�S__bTY^QdU�cicdU]c�QbU�Y]`\U]U^dUT�Y^�7U_DbQ^c��cUU�1`�
`U^TYh�%$�#���Q^T�i_e�SQ^�Y^cdQ\\�_dXUbc�

$(�"�" FYUgY^W�Q^T�5TYdY^W�@ b_ZUSdY_^c

D_�S_^db_\�dXU�Y]`\U]U^dUT�`b_ZUSdY_^c�Q^T�dXUYb�fQ\eUc�SX__cU�dXU
]U^e�_`dY_^�Extras/Projections��DXU�@b_ZUSdY_^�5TYd_b�gY\\�cX_g
e`��Q�^_dUR__[�TYc`\QiY^W�e`�d_�V_eb�`QWUc*

• General ^Q]U��U\\Y`c_YT��TQde]�Q^T�di`U��S_^db_\�Ve^SdY_^c
• Parameters TU`U^TY^W�_^�di`U
• Boundaries \Y]Ydc�dXU�QbUQ�_V�TUVY^YdY_^
• Zone�System _`dY_^Q\��_^\i�YV�`b_ZUSdY_^�_VVUbc�Q�j_^U�cicdU]�



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$'%

6YWebU�$(�!%*�@b_ZUSdY_^�5TYd_b

D_�bUfYUg�dXU�cUddY^Wc�V_b�Q�c`USYVYS�`b_ZUSdY_^��SX__cU�Ydc�^Q]U�Vb_]
dXU�Name�S_]R_�R_h�_^�`QWU�General��I_e�]Qi�SXQ^WU�Q^i�fQ\eU�_V
Q^�UhYcdY^W�`b_ZUSdY_^�_b�SbUQdU�S_]`\UdU\i�^Ug�`b_ZUSdY_^c�

D_�SbUQdU�Q�^Ug�`b_ZUSdY_^��VYbcd�S\YS[�dXU�New Redd_^��dXU^�SX__cU
dXU�`b_ZUSdY_^�di`U��U\\Y`c_YT�Q^T��_`dY_^Q\��TQde]�d_�RU�ecUT��7U_�
DbQ^c�^_g�_VVUbc�dXU�S_bbUc`_^TY^W�`QbQ]UdUbc�V_b�TUVY^YdY_^�

D_�TU\UdU�Q^�UhYcdY^W�`b_ZUSdY_^��S\YS[�dXU�Delete Redd_^�_VVUbUT�_^
`QWU�General�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^�TYc`\QiUT�_^�`QWU
General��^_�SXQ^WU�gY\\�RU�cd_bUT��1�^Ug\i�TUVY^UT�`b_ZUS�
dY_^�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU�Name�\Ycd��Red�gY\\�^_d�RU
cd_bUT�e^dY\�i_e�XQfU�S\YS[UT�dXU�Save Redd_^��Close \UQfUc
dXU�@b_ZUSdY_^�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�

%



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$'&

$(�"�"�! 4UVY^Y^W�Q�>Ug�@b_ZUSdY_^
D_�TUVY^U�Q�^Ug�`b_ZUSdY_^��VYbcd�_`U^�`QWU�General�_V�dXU�@b_ZUSdY_^
5TYd_b�

6YWebU�$(�!&*�@b_ZUSdY_^�5TYd_b

7U^UbQ\

3\YS[�dXU�New Redd_^�Q^T�Q�TYQ\_W�R_h�gY\\�Q\\_g�i_e�d_�U^dUb�dXU
^Q]U�V_b�dXU�^Ug�`b_ZUSdY_^��gYdX�Q�]QhY]e]�_V�# �SXQbQSdUbc���>_g
SX__cU�dXU�`b_ZUSdY_^�di`U��U\\Y`c_YT�Q^T��_`dY_^Q\��TQde]�d_�RU�ecUT�
7U_DbQ^c�gY\\�^_g�_VVUb�dXU�S_bbUc`_^TY^W�`QbQ]UdUbc�V_b�TUVY^YdY_^
Y^�`QWU�Parameters�



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$''

@QbQ]UdUbc

7U_DbQ^c�_VVUbc�Q�\_d�_V�TYVVUbU^d�`b_ZUSdY_^�di`Uc��C_]U�_V�dXU]�QbU
c`USYQ\�di`Uc��dXQd�SQ^�^_d�RU�]_TYVYUT��U�W���<Q]RUbd�2U\WYe]���?dX�
Ubc�QbU�fUbi�_VdU^�ecUT�Q^T�dXUYb�`QbQ]UdUbc�SQ^�RU�QTZecdUT�d_�dXU
`eb`_cU��DXU�VYfU�]_cd�_VdU^�ecUT�`b_ZUSdY_^�di`Uc�gY\\�RU�TUcSbYRUT�Y^
dXU�V_\\_gY^W�%�`QWUc*

� DbQ^cfUbcU�=UbSQd_b
� ?R\YaeU�=UbSQd_b
� <Q]RUbd�cUSQ^d
� <Q]RUbd�dQ^WU^dYQ\
� CdUbU_WbQ`XYS�T_eR\U



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$'(

⇒ GYdX�Q�²DbQ^cfUbcU�=UbSQd_b³�`b_ZUSdY_^�dXU�V_\\_gY^W�cSbUU^�gY\\
RU�TYc`\QiUT��Q\\_gY^W�i_e�d_�U^dUb�dXU�bUaeYbUT�`QbQ]UdUbc*

6YWebU�$(�!'*�DbQ^cfUbcU�=UbSQd_b

DXU�V_\\_gY^W�`QbQ]UdUbc�QbU�bUaeYbUT*

� @b_ZUSdY_^�di`U���`QWU�General
� 3U^dbQ\�]UbYTYQ^�UQcdUb^�\_^WYdeTU�Y^�TUWbUUc�� ������#& ��
� 6Q\cU�5QcdY^W�Y^�]UdUbc
� 6Q\cU�>_bdXY^W�Y^�]UdUbc
� C_edXUb^]_cd�`QbQ\\U\�_V�\QdYdeTU�Y^�TUWbUUc���) ������) ��
� CSQ\U�VQSd_b



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$')

⇒ GYdX�Q^�²?R\YaeU�=UbSQd_b³�`b_ZUSdY_^�dXU�V_\\_gY^W�Y^`ed�`Q�
bQ]UdUb�]U^e�gY\\�RU�TYc`\QiUT��Q\\_gY^W�i_e�d_�U^dUb�dXU�bUaeYbUT
`QbQ]UdUbc*

6YWebU�$(�!(*�?R\YaeU�=UbSQd_b

DXU�`QbQ]UdUbc�QbU�Y^�TUdQY\*

� @b_ZUSdY_^�di`U���`QWU�General
� 3U^dbQ\�]UbYTYQ^�UQcdUb^�\_^WYdeTU�Y^�TUWbUUc�� ������#& ��
� 6Q\cU�5QcdY^W�Y^�]UdUbc
� 6Q\cU�>_bdXY^W�Y^�]UdUbc
� 1hYc�QjY]edX�Y^�TUWbUUc
� C_edXUb^]_cd�`QbQ\\U\�_V�\QdYdeTU�Y^�TUWbUUc���) ������) ��
� CSQ\U�VQSd_b



$(��DXU�CicdU]� 7U_DbQ^c
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$( 

⇒ GYdX�Q��<Q]RUbd�cUSQ^d��`b_ZUSdY_^�dXU�V_\\_gY^W�gY\\�RU�TYc`\QiUT*

6YWebU�$(�!)*�<Q]RUbd�CUSQ^d

DXU�`QbQ]UdUbc�Y^�dXYc�SQcU�QbU*

� @b_ZUSdY_^�di`U���`QWU�General
� 3U^dbQ\�]UbYTYQ^�UQcdUb^�\_^WYdeTU�Y^�TUWbUUc�� ������#& ��
� 6Q\cU�5QcdY^W�Y^�]UdUbc
� 6Q\cU�>_bdXY^W�Y^�]UdUbc
� <QdYdeTU�_V�c_edXUb^�cdQ^TQbT�`QbQ\\U\�Y^�TUWbUUc���) �����
) ��

� <QdYdeTU�_V�^_bdXUb^�cdQ^TQbT�`QbQ\\U\�Y^�TUWbUUc���) �����
) ��

� C_edXUb^]_cd�`QbQ\\U\�_V�\QdYdeTU�Y^�TUWbUUc���) ������) ��



7U_DbQ^c $(��DXU�CicdU]
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$(!

⇒ GYdX�Q��<Q]RUbd�dQ^WU^dYQ\��`b_ZUSdY_^�dXU�V_\\_gY^W�gY\\�RU�TYc�
`\QiUT*

6YWebU�$(�" *�<Q]RUbd�DQ^WU^dYQ\

DXU�`QbQ]UdUbc�Y^�dXYc�SQcU�QbU*

� @b_ZUSdY_^�di`U���`QWU�General
� 3U^dbQ\�]UbYTYQ^�UQcdUb^�\_^WYdeTU�Y^�TUWbUUc�� ������#& ��
� 6Q\cU�5QcdY^W�Y^�]UdUbc
� 6Q\cU�>_bdXY^W�Y^�]UdUbc
� <QdYdeTU�_V�cdQ^TQbT�`QbQ\\U\�Y^�TUWbUUc���) ������) ��
� CSQ\U�VQSd_b



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$("

⇒ GYdX�Q��CdUbU_WbQ`XYS�T_eR\U��`b_ZUSdY_^�dXU�V_\\_gY^W�gY\\�RU
TYc`\QiUT*

6YWebU�$(�"!*�CdUbU_WbQ`XYS�4_eR\U

DXU�`QbQ]UdUbc�Y^�dXYc�SQcU�QbU*

� @b_ZUSdY_^�di`U���`QWU�General
� \QdYdeTU�_V�_bYWY^�Y^�TUWbUUc�� ������#& ��
� \_^WYdeTU�_V�_bYWY^�Y^�TUWbUUc�� ������#& ��
� 6Q\cU�5QcdY^W�Y^�]UdUbc
� 6Q\cU�>_bdXY^W�Y^�]UdUbc
� CSQ\U�VQSd_b



7U_DbQ^c $(��DXU�CicdU]
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$(#

2_e^TQbYUc

@QWU�Boundaries�Q\\_gc�i_e�d_�TUVY^U�\Y]Ydc�_V�dXU�QbUQ��d_�gXYSX�dXU
`b_ZUSdY_^�SQ^�RU�Q``\YUT��I_e�cX_e\T�TUVY^U�dXYc�QbUQ��RUSQecU�TYcd_b�
dY_^c�]Qi�RUS_]U�d__�\QbWU�Q^T�S__bTY^QdUc�_V�`_Y^dc�VQb�Vb_]�dXU
`b_ZUSdY_^�SU^dUb�gY\\�RU�e^bUQ\YcdYS�

6YWebU�$(�""*�2_e^TQbYUc

8UbU�i_e�]Qi�U^dUb�V_eb�fQ\eUc*

]Qh�>_bdX ]QhY]e]�^_bdX�fQ\eU��`_cYdYfU�_b�^UWQdYfU�fQ\eUc
WYfU^�Y^�]UdUbc��Y^TU`U^TU^d�Vb_]�e^Yd�cUddY^Wc�

]Y^�>_bdX� ]Y^Y]e]�^_bdX�fQ\eU��`_cYdYfU�_b�^UWQdYfU�fQ\eUc
WYfU^�Y^�]UdUbc��Y^TU`U^TU^d�Vb_]�e^Yd�cUddY^Wc�



$(��DXU�CicdU]� 7U_DbQ^c
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$($

]Qh�5Qcd ]QhY]e]�Y^�UQcdUb^�TYbUSdY_^��`_cYdYfU�_b�^UWQdYfU
fQ\eUc�WYfU^�Y^�]UdUbc��Y^TU`U^TU^d�Vb_]�e^Yd�cUd�
dY^Wc�

]Y^�5Qcd ]Y^Y]e]�Y^�UQcdUb^�TYbUSdY_^��`_cYdYfU�_b�^UWQdYfU
fQ\eUc�WYfU^�Y^�]UdUbc��Y^TU`U^TU^d�Vb_]�e^Yd�cUd�
dY^Wc�

J_^U�CicdU]

9V�dXU�`b_ZUSdY_^��_V�dXU�DbQ^cfUbcU�=UbSQd_b�di`U��Q\\_gc�d_�Y^db_TeSU
Q�j_^U�cicdU]��dXU��@b_ZUSdY_^�5TYd_b�gY\\�_VVUb�Q�]U^e�Zone System�
8UbU�i_e�]Qi�TUVY^U�dXQd�Q�j_^U�cicdU]�cXQ\\�RU�ecUT��New��_b�i_e
]Qi�TU\UdU�Q^�UhYcdY^W�j_^U�cicdU]��Delete��

9V�Q�`b_ZUSdY_^�ecUc�Q�j_^U�cicdU]��`QWU�Zone System�Q\\_gc�i_e�d_
TUVY^U�dXU�j_^Uc�

6YWebU�$(�"#*�J_^U�CicdU]
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$(%

DXU�V_\\_gY^W�YdU]c�XQfU�d_�RU�TUVY^UT*

!� >e]RUb�_V�j_^Uc
"� >e]RUb�_V�dXU�VYbcd�j_^U
#� CdU`�d_�dXU�^Uhd�^e]RUb��]Qi�RU�^UWQdYfU�
$� 5QcdUb^�\_^WYdeTU�_V�dXU�VYbcd�SU^dbQ\�]UbYTYQ^
%� 4YcdQ^SU�RUdgUU^�dg_�SU^dbQ\�]UbYTYQ^c��]Qi�RU�^UWQdYfU�
&� 6Q\cU�5QcdY^W�_V�dXU�VYbcd�j_^U
'� 4YVVUbU^SU�RUdgUU^�dXU�VQ\cU�5QcdY^Wc�_V�dg_�QTZQSU^d�j_^Uc

DXU�VYbcd�dXbUU�YdU]c�TUVY^U�dXU�j_^U�^e]RUbY^W��DXU�SU^dbQ\�]UbYT�
YQ^�_V�UQSX�j_^U�Yc�TUVY^UT�Ri�Ydc�UQcdUb^�\_^WYdeTU��gXY\U�dXU�gYTdX�_V
Q�j_^U�Yc�TUVY^UT�Ri�dXU�TYcdQ^SU�RUdgUU^�dg_�SU^dbQ\�]UbYTYQ^c��1
VQ\cU�5QcdY^W�fQ\eU�_V�dXU�VYbcd�j_^U�Q^T�Q�TYVVUbU^SU�_V�VQ\cU�5QcdY^Wc�_V
QTZQSU^d�j_^Uc�Q\\_g�i_e�d_�Qf_YT�^UWQdYfU�S__bTY^QdUc�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^�TYc`\QiUT�_^�`QWU
General��^_�SXQ^WUc�gY\\�RU�cd_bUT��1�^Ug\i�TUVY^UT�`b_ZUS�
dY_^�gY\\�Y]]UTYQdU\i�cX_g�e`�Y^�dXU�Name�\Ycd��Red�gY\\�^_d�RU
cd_bUT�e^dY\�i_e�XQfU�S\YS[UT�dXU�Save Redd_^��Close
\UQfUc�dXU�@b_ZUSdY_^�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�

$(�"�"�" 3XQ^WU�@b_ZUSdY_^�FQ\eUc

DXU�_^\i�TYVVUbU^SU�d_�dXU�SbUQdY^W�_V�Q�^Ug�`b_ZUSdY_^�Yc��dXQd�XUbU
i_e�VYbcd�SX__cU�dXU�^Q]U�_V�dXU�`b_ZUSdY_^�gX_cU�fQ\eUc�QbU�d_�RU
SXQ^WUT��DXU^�i_e�]Qi�SXQ^WU�Q\\�fQ\eUc�VbUU\i��4_�^_d�V_bWUd�d_�cQfU
i_eb�SXQ^WUc�gYdX�dXU�Save�Redd_^�_^�`QWU�General�RUV_bU�i_e�\UQfU
dXU�@b_ZUSdY_^�5TYd_b�

%



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$(&

$(�"�"�# 4U\UdU�Q�@b_ZUSdY_^

D_�TU\UdU�Q�`b_ZUSdY_^�SX__cU�dXU�]U^e�_`dY_^�Extras/Projec-
tions��DXU�@b_ZUSdY_^�5TYd_b�gY\\�RU�TYc`\QiUT��?`U^�dXU�Name�\Ycd
Q^T�SX__cU�dXU�`b_ZUSdY_^�d_�RU�TU\UdUT��DXU^�S\YS[�dXU�Delete�Red�
d_^���7U_DbQ^c�gY\\�Qc[��gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�`b_ZUS�
dY_^��1SSU`d�gYdX�OK�d_�TU\UdU�_b�SQ^SU\�dXU�TU\UdY^W�`b_SUcc�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^�TYc`\QiUT�_^
`QWU�General��dXU�TU\UdY_^�gY\\�^_d�RU�cd_bUT��DXU�^Q]U
_V�dXU�TU\UdUT�`b_ZUSdY_^�gY\\�Y]]UTYQdU\i�TYcQ``UQb�Vb_]
dXU�Name�\Ycd��Red�i_e�XQfU�d_�S\YS[�dXU�Save Redd_^��RU�
V_bU�dXU�TU\UdY_^�gY\\�RU�UhUSedUT�TUVY^YdYfU\i��Close
\UQfUc�dXU�@b_ZUSdY_^�5TYd_b�gYdX_ed�cd_bY^W�SXQ^WUc�

9V�i_e�XQfU�TU\UdUT�Q�`b_ZUSdY_^��Red�XQfU�TUVY^UT�Q�Cic�
dU]�ecY^W�dXYc�`b_ZUSdY_^��i_e�SQ^^_d�`UbV_b]�Q^i�QTTY�
dY_^Q\�dbQ^cV_b]QdY_^c�gYdX�dXYc�CicdU]�

$(�# 5\\Y`c_YTc

$(�#�! 4UVY^YdY_^

GU�ecU�U\\Y`c_YTc�d_�]_TU\�dXU�cYjU�Q^T�cXQ`U�_V�dXU�UQbdX��5\\Y`c_YTc
di`YSQ\\i�QbU�ecUT�Ri�Q�TQde]�Q^T�cUbfU�Qc�Q�RQcYc�V_b�dXU�TYVVUbU^d�`b_�
ZUSdY_^c��1�\_d�_V�U\\Y`c_YTc�QbU�Y]`\U]U^dUT�Y^�7U_DbQ^c��Q^T�i_e�SQ^
Y^cdQ\\�_dXUbc�

%

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$('

$(�#�" 8Q^T\Y^W

D_�S_^db_\�dXU�Y]`\U]U^dUT�U\\Y`c_YTc�Q^T�dXUYb�fQ\eUc�SX__cU�dXU
]U^e�_`dY_^�Extras/Ellipsoids��DXU�5\\Y`c_YT�5TYd_b�gY\\�cX_g
e`�

6YWebU�$(�"$*�5\\Y`c_YT�5TYd_b

I_e�]Qi�TUVY^U�^Ug�U\\Y`c_YTc��bUfYUg�Q^T�SXQ^WU�dXU�fQ\eUc�_V�UhYcd�
Y^W�U\\Y`c_YTc�_b�TU\UdU�UhYcdY^W�U\\Y`c_YTc�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^��^_�SXQ^WU�gY\\
RU�cd_bUT�

7U_DbQ^c�Q\\_gc�d_�U^dUb�dXU�U\\Y`c_YT�TUVY^Y^W�fQ\eUc�Y^�dg_�V_b]Qdc*

• Qc�cU]Y]QZ_b�QhYc�Q^T�Y^fUbcU�V\QddU^Y^W
• Qc�cU]Y]QZ_b�Q^T�cU]Y]Y^_b�QhYc

%



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$((

D_�TUVY^U�Q�^Ug�U\\Y`c_YT�VYbcd�S\YS[�dXU�New Redd_^�Q^T�U^dUb�Q�^Q]U�
D_�SXQ^WU�Q^�UhYcdY^W�U\\Y`c_YT�SX__cU�Ydc�^Q]U�Vb_]�dXU�\Ycd�_VVUbUT
Ri�dXU�Name�S_]R_�R_h��3X__cU�dXU�`QbQ]UdUb�V_b]Qd�gYdX�XU\`�_V
dXU�Format�]U^e�
D_�U^dUb�bU\QdYfU�fQ\eUc��SX__cU�Format�Semimajor Axis + In-
verse Flattening��dXU^�U^dUb�dXU�fQ\eUc�V_b�dXU�CU]Y]QZ_b�1hYc�Y^
]UdUbc�Q^T�V_b�dXU�9^fUbcU�6\QddU^Y^W��7U_DbQ^c�QSSU`dc�Q�]QhY]e]
_V�!#�TYWYdc�

D_�U^dUb�dg_�QRc_\edU�fQ\eUc��SX__cU�Format�Semimajor +
Semiminor Axis,�dXU^�U^dUb�dXU�fQ\eUc�Y^�]UdUbc��7U_DbQ^c�QSSU`dc
Q�]QhY]e]�_V�!#�TYWYdc�V_b�UQSX�`QbQ]UdUb�

D_�TU\UdU�Q^�UhYcdY^W�U\\Y`c_YT�SX__cU�Ydc�^Q]U�Vb_]�dXU�\Ycd�_VVUbUT�Ri
dXU�Name�S_]R_�R_h��DXU^�`bUcc�dXU�Delete Redd_^���7U_DbQ^c�gY\\
Qc[��gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�U\\Y`c_YT��1SSU`d�gYdX�OK�d_
TU\UdU�_b�SQ^SU\�dXU�TU\UdY^W�`b_SUcc�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^��dXU�TU\UdY_^
gY\\�^_d�RU�cd_bUT��DXU�^Q]U�_V�Q�TU\UdUT�U\\Y`c_YT�gY\\
Y]]UTYQdU\i�TYcQ``UQb�Vb_]�dXU�Name�\Ycd��Red�i_e�XQfU�d_
`bUcc�dXU�Save Redd_^��RUV_bU�dXU�TU\UdY_^�gY\\�RU�UhU�
SedUT�TUVY^YdYfU\i��Close \UQfUc�dXU�5\\Y`c_YT�5TYd_b
gYdX_ed�cd_bY^W�SXQ^WUc�

9V�i_e�XQfU�TU\UdUT�Q^�U\\Y`c_YT��Red�XQfU�TUVY^UT�Q�Cic�
dU]�ecY^W�dXYc�U\\Y`c_YT��i_e�SQ^^_d�`UbV_b]�Q^i�QTTY�
dY_^Q\�dbQ^cV_b]QdY_^c�gYdX�dXYc�CicdU]�

%

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$()

$(�$ 4Qde]c

$(�$�! 4UVY^YdY_^

1�TQde]�Yc�dXU�cYjU��\_SQdY_^�Q^T�_bYU^dQdY_^�_V�Q�]QdXU]QdYSQ\�]_TU\
ecUT�Qc�Q^�Q``b_hY]QdY_^�V_b�dXU�cebVQSU�_V�dXU�UQbdX��Di`YSQ\\i��Q�TQ�
de]�gY\\�VYd�Q�c`USYVYS�S_e^dbi�fUbi�gU\\��Red�`UbXQ`c�^_d�Q^�QTZQSU^d
S_e^dbi��4Qde]��dXUbUV_bU��eceQ\\i�]UQ^c�Q�^QdY_^Q\�TQde]�cicdU]��1
\_d�_V�^QdY_^Q\�TQde]c�QbU�Y]`\U]U^dUT�Y^�7U_DbQ^c��Q^T�i_e�SQ^�Y^�
cdQ\\�_dXUbc�

$(�$�" 8Q^T\Y^W

D_�S_^db_\�dXU�Y]`\U]U^dUT�TQde]c�Q^T�dXUYb�fQ\eUc�SX__cU�dXU
]U^e�_`dY_^�Extras/Datums��DXU�4Qde]�5TYd_b�gY\\�cX_g�e`�



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$) 

6YWebU�$(�"%*�4Qde]�5TYd_b
I_e�]Qi�TUVY^U�^Ug�TQde]c��bUfYUg�Q^T�SXQ^WU�dXU�fQ\eUc�_V�UhYcdY^W
TQde]c�_b�TU\UdU�UhYcdY^W�TQde]c��9V�i_e�XQfU�Q\bUQTi�TUVY^UT�Q^T
cQfUT�^Ug�dbQ^cV_b]QdY_^�`QbQ]UdUbc�Ri�Q�dXbUU�TY]U^cY_^Q\�QTZecd�
]U^d��XUbU�i_e�gY\\�Q\c_�VY^T�dXUcU�`QbQ]UdUbc��DXU�^Q]U�_V�QTZecd�
]U^d�`QbQ]UdUb�cUdc�gY\\�cdQbd�gYdX�dXU�SXQbQSdUbc�A7.

E^\Ucc�i_e�XQfU�`bUccUT�dXU�Save Redd_^��^_�SXQ^WUc�gY\\
RU�cd_bUT�

D_�TUVY^U�Q�^Ug�TQde]�VYbcd�S\YS[�dXU�New Redd_^�Q^T�U^dUb�Q�^Q]U�
D_�SXQ^WU�Q^�UhYcdY^W�TQde]�SX__cU�Ydc�^Q]U�Vb_]�dXU�\Ycd�_VVUbUT�Ri
dXU�Name�S_]R_�R_h�

>_g��i_e�]Qi�SX__cU�Q�S_bbUc`_^TY^W�U\\Y`c_YT��_`dY_^Q\��Q^T�dXU^
U^dUb�dXU�cUfU^�`QbQ]UdUbc�V_b�dXU�dbQ^cV_b]QdY_^�Vb_]�dXU�G7C($
cicdU]�

DXU�]U^e�_`dY_^�Datum/Invert�Q\\_gc�d_�Y^fUbd�dXU�dbQ^cV_b]QdY_^�
DXYc�Q\\_gc�d_�TUVY^U�Q�dbQ^cV_b]QdY_^�D?�dXU�G7C($�cicdU]�

��6YWebU�$(�"&*�4Qde]�9^fUbd

DXU�dbQ^c\QdY_^c�QbU�WYfU^�Y^�]UdUbc��dXU�b_dQdY_^c�QbU�WYfU^�Y^�QbS�
cUS_^Tc��7U_DbQ^c�QSSU`dc�Q�]QhY]e]�_V�!#�TYWYdc�V_b�UQSX�`QbQ]UdUb�

D_�TU\UdU�Q^�UhYcdY^W�TQde]�SX__cU�Ydc�^Q]U�Vb_]�dXU�\Ycd�_VVUbUT�Ri
dXU�Name�S_]R_�R_h�Q^T�S\YS[�dXU�Delete Redd_^���7U_DbQ^c�gY\\

%



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$)!

Qc[��gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�TQde]��1SSU`d�gYdX�OK�d_
TU\UdU�_b�SQ^SU\�dXU�TU\UdY^W�`b_SUcc�

E^\Ucc�i_e�XQfU�S\YS[UT�dXU�Save Redd_^��dXU�TU\UdY_^
gY\\�^_d�RU�cd_bUT��DXU�^Q]U�_V�Q�TU\UdUT�TQde]�gY\\�Y]�
]UTYQdU\i�TYcQ``UQb�Vb_]�dXU�Name�\Ycd��Red�i_e�XQfU�d_
`bUcc�dXU�Save Redd_^��RUV_bU�dXU�TU\UdY_^�gY\\�RU�UhU�
SedUT�TUVY^YdYfU\i��Close \UQfUc�dXU�4Qde]�5TYd_b�gYdX�
_ed�cd_bY^W�SXQ^WUc�

9V�i_e�XQfU�TU\UdUT�Q�TQde]��Red�XQfU�TUVY^UT�Q�CicdU]
ecY^W�dXYc�TQde]��i_e�SQ^^_d�`UbV_b]�Q^i�QTTYdY_^Q\
dbQ^cV_b]QdY_^c�gYdX�dXYc�CicdU]�

%

%



$(��DXU�CicdU]� 7U_DbQ^c
EcUbµc�=Q^eQ\

$)"

$(�% 7U_YT�=_TU\

2USQecU�_V�dXU�e^UfU^�cdbeSdebU�_V�dXU�UQbdX��dXU�WU_YT�Yc�^_d�Q^�U\\Y`�
c_YT��7U_YT�]_TU\c�TUcSbYRU�Q^�UaeY`_dU^dYQ\�cebVQSU�_V�dXU�5QbdXµc
WbQfYdi�`_dU^dYQ\�Qd�cUQ�\UfU\�Q^T�dXUbURi�`b_fYTU�dXU�XUYWXd�TYVVUb�
U^SUc�RUdgUU^�dXU�U\\Y`c_YT�Q^T�dXU�WU_YT��DXUbUV_bU��YV�i_e�ecU�Q
WU_YT�]_TU\��i_e�SQ^�SQ\Se\QdU�_bdX_]UdbYS�XUYWXdc�Vb_]�U\\Y`c_YTQ\
XUYWXdc�Q^T�fYSU�fUbcQ�

=Q^i�Y^cdYdedY_^c�TUfU\_`�WU_YT�]_TU\c��ecY^W�TYVVUbU^d�]UQcebU]U^d
TQdQ�Q^T�]QdXU]QdYSQ\�Q\W_bYdX]c��7U_DbQ^c�XQc��Ri�TUVQe\d��_^U
g_b\TgYTU�WU_YT�]_TU\�Y]`\U]U^dUT��DXU�U^dbi�None�Y^�dXU�cU\USdY_^
_V�dXU�WU_YT�]_TU\�]Qi�RU�ecUT�d_�cUd�dXU�G7C($�WU_YTQ\�XUYWXdc�d_
jUb_��Y�U���d_�YW^_bU�TYVVUbU^SUc�RUdgUU^�WU_YT�Q^T�U\\Y`c_YT�

1�\_d�_V�VbUU\i�QfQY\QR\U�WU_YT�]_TU\c�QbU�ce``\YUT�gYdX�7U_DbQ^c��Red
QbU�^_d�Y^cdQ\\UT�Ri�TUVQe\d�Y^�_bTUb�d_�cQfU�TYc[�c`QSU��I_e�]Qi�Y^cdQ\\
Q^i�_V�dXUcU�WU_YT�]_TU\�c��Vb_]�dXU�Y^cdQ\\QdY_^�34��V_b�Q�\Ycd�_V�Seb�
bU^d\i�ce``\YUT�WU_YT�]_TU\c��`\UQcU�bUVUb�d_�dXU�1``U^TYh�%$�&��

6ebdXUb]_bU��7U_DbQ^c�XQc�Y]`\U]U^dUT�Y^dUbVQSUc�d_�S_]]UbSYQ\\i
QfQY\QR\U�WU_YT�]_TU\c��9V�i_e�gQ^d�d_�ecU�ceSX�WU_YT�]_TU\c��WUd�dXU
S_bbUc`_^TY^W�TQdQ�VY\U�Ri�dXU�TUfU\_`Y^W�cebfUiY^W�Y^cdYdedY_^�Q^T
`ed�Yd�Y^d_�dXU�ceRTYbUSd_bi�LSYSDBS\�

1TTYdY_^Q\\i��7U_DbQ^c�bUS_W^YjUc�c`USYVYS�WU_YT�TQdQ�VY\U�V_b]Qdc��bU�
VUb�d_�SXQ`dUb� ���9V�i_e�`ed�i_eb�WU_YT�TQdQ�Y^d_�Q�VY\U�_RUiY^W�dXYc
V_b]Qd�Q^T�QTT�dXU�VY\U�d_�dXU�ceRTYbUSd_bi�LSYSDBS\��i_e�SQ^�g_b[
gYdX�i_eb�_g^�WU_YT�]_TU\�



7U_DbQ^c $(��DXU�CicdU]
EcUbµc�=Q^eQ\

$)#

<Qcd��i_e�SQ^�]Q[U�i_eb�_g^�]_TU\��`ed�Yd�Y^d_�Q�DLL�Q^T�QTT�dXU�VY\U
d_�dXU�7U_DbQ^c�TQdQ�

D_�c`USYVi�dXU�WU_YT�]_TU\�V_b�i_eb�CicdU]��SX__cU�Extras/Sys-
tems��DXU�CicdU]�5TYd_b�gY\\�RU�TYc`\QiUT��9d�WYfUc�i_e�QSSUcc�d_�dXU
Geoid Model�S_]R_�R_h��gXUbU�i_e�]Qi�SX__cU�UYdXUb�_^U�_V�dXU
WU_YT�]_TU\c�_b�d_�^UW\USd�XUYWXd�TYVVUbU^SUc�d_�dXU�U\\Y`c_YT��None��

9V�Q�WU_YT�]_TU\�Yc�S_^cYTUbUT��7U_DbQ^c�WU^UbQ\\i�SQ\Se\QdUc�_b�
dX_]UdbYS�XUYWXdc�V_b�Q\\�`_Y^dc��UhSU`d�Y^�dXU�WU_SU^dbYS�S__bTY^QdU
CicdU]���DXU�U\\Y`c_YTQ\�XUYWXd�H�Yc�S_]`_cUT�_V�dXU�_bdX_]UdbYS
XUYWXd�OrthoH�Q^T�dXU�WU_YTQ\�XUYWXd�GeoidH*

H = OrthoH + GeoidH

9V�_^U�_V�dXU�_bdX_]UdbYS�_b�U\\Y`c_YTQ\�XUYWXdc�Yc�SXQ^WUT�]Q^eQ\\i�
7U_DbQ^c�Qed_]QdYSQ\\i�bUSQ\Se\QdUc�dXU�_dXUb�_^�dXU�RQcYc�_V�dXU
WU_YTQ\�XUYWXd�

3XQ^WUc�Y^�dXU�\_SQdY_^��U�W���YV�i_e�U^dUb�Q�^Ug�\QdYdeTU�fQ\eU��SQ^�QV�
VUSd�dXU�WU_YTQ\�XUYWXd�Q^T�dXUbUV_bU��dXU�_bdX_]UdbYS�XUYWXd�Q\c_��9^
_bTUb�d_�Qf_YT�Qed_]QdYS�_fUbgbYdY^W�_V�]Q^eQ\\i�SXQ^WUT�WU_YTQ\
XUYWXd�fQ\eUc��Yd�Yc�\UVd�d_�i_e�d_�SX__cU��YV�i_e�gQ^d�d_�bUSQ\Se\QdU�dXU
XUYWXd�fQ\eUc�Vb_]�dXU�WYfU^�WU_YT�]_TU\�

9^�WU^UbQ\��i_e�VYbcd�UTYd�Q\\�\_SQdY_^c�i_e�gQ^d�d_�SXQ^WU��dXU^�SX__cU
Extras/Recalc Geoid Heights from Model�

7U_DbQ^c�bUSQ\Se\QdUc�Q\\
WU_YTQ\�XUYWXdc�Vb_]�dXU�Cic�
dU]µc�WU_YT�]_TU\�Q^T�Qed_�
]QdYSQ\\i�bU�S_]`edUc�_b�
dX_]UdbYS�XUYWXdc�

6YWebU $(�"'* 5hdbQc

✏
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$)$

$)� G_b[Y^W�gYdX�@_Y^d�<Ycdc

1�@b_ZUSd�S_^cYcdc�_V�cUfUbQ\�`_Y^d�\Ycdc��5QSX�`_Y^d�\Ycd�S_^cYcdc�_V�_^U
_b�]_bU�`_Y^dc��Q\\�_V�gXYSX�QbU�TUcSbYRUT�fYQ�S__bTY^QdUc�Y^�dXU�cQ]U�
`bUTUVY^UT�WU_TUdYS�CicdU]��1\\�S__bTY^QdUc�_V�_^U�`_Y^d�\Ycd�QbU�WYfU^
Y^�dXU�cQ]U�S__bTY^QdU�cicdU]�Q^T�gYdX�dXU�cQ]U�e^Yd��I_e�SQ^�SXQ^WU
RUdgUU^�dXU�TYVVUbU^d�S__bTY^QdU�cicdU]c�Q^T�e^Yd�cicdU]c�gYdX_ed
\UQfY^W�Q�`_Y^d�\Ycd��gXYSX�Q\\_gc�i_e�d_�RbY^W�`_Y^d�\Ycdc�Y^d_�\Y^U�gYdX
UQSX�_dXUb���dXU�WU_TUdYS�CicdU]�Yc�VYhUT�V_b�UQSX�`_Y^d�\Ycd�

DXYc�SXQ`dUb�S_^SU^dbQdUc�_^�dXU�XQ^T\Y^W�_V�`_Y^d�\Ycd�Q^T�`bUce`�
`_cUc�dXQd�i_e�QbU�VQ]Y\YQb�gYdX�WU_TUdYS�CicdU]c��6_b�]_bU�Y^V_b]Q�
dY_^��`\UQcU�bUVUb�d_�SXQ`dUb�$(�

$)�! 1�@_Y^d�<Ycd

5QSX�`_Y^d�\Ycd�Yc�WYfU^�Y^�Q�cU`QbQdU�ceR�gY^T_g��?^\i�_^U�\Ycd�Qd�Q
dY]U�Yc�QSdYfU��I_e�SQ^�QbbQ^WU�\Ycdc�gYdX�Windows/Cascade�_b�Win-
dows/Tile,�gXYSX�]Qi�XU\`�i_e�V_b�UTYdY^W�_b�S_]`QbY^W�dXUYb�S_^�
dU^dc��I_e�]Qi�VbUU\i�cYjU�dXU�`_Y^d�\Ycd�QbUQ�Q^T�]Qi�TY]Y^YcX�_b
]QhY]YjU�dXU�\Ycdc�ecY^W�dXU�di`YSQ\�GY^T_gc�Redd_^c�
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$)%

6YWebU�$)�!*�@_Y^d�<Ycd

DXU�`_Y^d�\Ycd�QbUQ�S_^cYcdc�_V�%�`Qbdc*

1�dYd\U�\Y^U�Y^V_b]c�i_e�QR_ed�dXU�^Q]U�_V�dXU�`_Y^d�\Ycd��9d�_^\i
SXQ^WUc�YV�i_e�bU^Q]U�dXU�`_Y^d�\Ycd��DXU�UTYdY^W�QbUQ�_^�dXU�\UVdXQ^T
cYTU�TYc`\Qic�dXU�S_^dU^d�_V�dXU�SebbU^d\i�QSdYfU�SU\\��I_e�]Qi�UTYd�Q^T
SXQ^WU�dXU�fQ\eUc�

6YWebU�$)�"*�5TYdY^W�1bUQ

?^�dXU�bYWXd�XQ^T�cYTU�i_e�VY^T�dXU�S__bTY^QdU�cicdU]�cU\USd_b��1�`_`�
e`�\Ycd�Q\\_gc�i_e�d_�SX__cU�dXU�Q``b_`bYQdU�S__bTY^QdU�cicdU]�

6YWebU�$)�#*�3__bTY^QdU�CicdU]�CU\USd_b

I_e�]Qi�SX__cU�_^U�_V�dXU�V_\\_gY^W�S__bTY^QdU�cicdU]c*
• 3QbdUcYQ^�7U_SU^dbYS�3__bTY^QdUc� �H��I��J��7U_YT8�

• 7U_WbQ`XYS�3__bTY^QdUc� �<Qd��<_^��8UYWXd��?bdX_8��7U_YT8�

• @\Q^U�3__bTY^QdUc� �>_bdXY^W��5QcdY^W��8UYWXd��?bdX_8��7U_YT8�
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$)&

• >1D?�75?WbQ`XYSQ\�B56UbU^SU�CicdU]� �=UccQWU��8��?bdX_8��7U_YT8�

4U`U^TY^W�_^�dXU�CicdU]�_V�dXU�`_Y^d�\Ycd��Q^i�_V�dXUcU�]Qi�_b�]Qi
^_d�RU�QfQY\QR\U��5�W���gYdX�Q�CicdU]�gYdX_ed�`b_ZUSdY_^�i_e�SQ^^_d
dbQ^cV_b]�Q�`_Y^d�\Ycd�Y^d_�`\Q^U�S__bTY^QdUc�

DXU�c`bUQTcXUUd�TYc`\Qic�dXU�\Ycd�_V�`_Y^dc��DXU�`_Y^dc�_V�dXU�\Ycd�QbU
Q\`XQ^e]UbYSQ\\i�c_bdUT�Ri�dXU�`_Y^d�^e]RUb��cUU�S_\e]^�Point��
5QSX�`_Y^d�S_fUbc�_^U�b_g��DXU�b_gc�QbU�^e]RUbUT�cdQbdY^W�gYdX�!�
DXU�\Qcd�b_g��Q^�U]`di�b_g�cX_gc�Q^�QcdUbYc[��DXU�S_\e]^c�cX_g�dXU
`_Y^d�^e]RUbc�Q^T�S__bTY^QdUc�Q^T�QTTYdY_^Q\�`QbQ]UdUbc��DXU�VYbcd
S_\e]^��X_gUfUb��Yc�_SSe`YUT�Ri�Q�SXUS[�]Qb[Ub�R_h��gXYSX�Q\\_gc
i_e�d_�cU\USd�_b�TUcU\USd�dXU�bUc`USdYfU�`_Y^d�

6YWebU�$)�$*�@_Y^d�<Ycd�C`bUQTcXUUd

DXU�`QbQ]UdUbc�_V�dXU�S_\e]^c�V_\\_gY^W�dXU�`_Y^d�^e]RUb�TU`U^T
_^�dXU�SX_cU^�S__bTY^QdU�cicdU]��DXU�QfQY\QRY\Ydi�_V�dXbUU�S__bTY^QdUc
Yc��_V�S_ebcU��UccU^dYQ\��Y^TU`U^TU^d\i�Vb_]�dXU�SX_cU^�S__bTY^QdU�cic�
dU]��IUd�Y^�c_]U�SQcUc��WU_YTQ\�XUYWXdc�Q^T�_bdX_]UdbYS�XUYWXdc�QbU
QfQY\QR\U��cUU�SXQ`dUb�$(�%��

GYdX�`\Q^U�S__bTY^QdUc��dXU�V_\\_gY^W�`QbQ]UdUbc�TUcSbYRU�dXU�TYVVUb�
U^SUc�RUdgUU^�dXU�`_Y^dcµ�\_SQdY_^c�Y^�dXbUU�TY]U^cY_^Q\�bUQ\Ydi�Q^T
_^�dXU�]Q`*

CUQ�<UfU\ DXU�cUQ�\UfU\�VQSd_b�bUTeSUc�]UQcebUT�TYcdQ^SUc�d_�cUQ
\UfU\�TYcdQ^SUc�K``]M
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$)'

CSQ\U6 DXU�WbYT�cSQ\U�VQSd_b�Yc�dXU�]UQcebU�_V�dXU�\Y^UQb�TYc�
d_bdY_^�dXQd�XQc�RUU^�]QdXU]QdYSQ\\i�Y]`_cUT�_^�U\\Y`�
c_YT�TYcdQ^SUc�c_�dXUi�]Qi�RU�`b_ZUSdUT�_^d_�Q�`\Q^U��9d
TUcSbYRUc�dXU�\U^WdX�cSQ\U�TYcd_bdY_^�bQdY_�_V�dXU�]Q`
cSQ\U�Qd�Q�WYfU^�`_Y^d�d_�dXU�]Q`�cSQ\U�Q\_^W�Q�cdQ^TQbT
\Y^U�K``]M

3_^f =UbYTYQ^c�S_^fUbWU�d_gQbTc�dXU�`_\Uc��gXY\U�dXU�^_bdX�
c_edX�WbYT�\Y^Uc�QbU�`QbQ\\U\�d_�dXU�SU^dbQ\�]UbYTYQ^�
?^�]Q`c��dXUbUV_bU��WU_TUdYS�^_bdX�Q^T�WbYT�^_bdX�T_
^_d�S_Y^SYTU�Qd�Q^i�`_Y^d��DXU�=UbYTYQ^�3_^fUbWU^SU
1^W\U�Yc�dXU�Q^We\Qb�TYVVUbU^SU�RUdgUU^�WbYT�^_bdX
Q^T�WU_TUdYS�^_bdX�

2i�TUVQe\d��i_eb�c`bUQTcXUUd�gY\\�S_^dQY^�Q\\�S_\e]^c��UfU^�YV�^_�TQdQ
QbU�QfQY\QR\U�_b�Q``\YSQR\U��I_e�]Qi��X_gUfUb��Secd_]YjU�i_eb�c`bUQT�
cXUUdc�V_b�TYc`\QiUT�S_\e]^c��Options/Optional Columns… ���cUU
SXQ`dUb�$�!!�

Dg_�cSb_\\�RQbc�Q\\_g�i_e�d_�]_fU�dXU�S_^dU^dc�_V�dXU�`_Y^d�Y^V_b]Q�
dY_^�QbUQ��YV�Yd�Yc�d__�\QbWU�d_�RU�TYc`\QiUT�cY]e\dQ^U_ec\i�

1�cdQdec�RQb�Qd�dXU�R_dd_]�_V�dXU�`_Y^d�\Ycd�cXUUd�TYc`\Qic��Vb_]�dXU�\UVd
d_�dXU�bYWXd�*
 
• dXU�SX_cU^�CicdU]�
• dXU�CicdU]�`QbQ]UdUbc�

6YWebU�$)�%*�CdQdec�2Qb
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$)�" 3bUQdU�Q�>Ug�@_Y^ d�<Ycd

9V�i_e�[^_g�dXU�S__bTY^QdUc�_V�_^U�_b�cUfUbQ\�`_Y^dc��i_e�]Qi�SbUQdU�Q
`_Y^d�\Ycd�]Q^eQ\\i�Ri�SX__cY^W�Points/New�

6YWebU�$)�&*�>Ug�@_Y^d�<Ycd

DXU�@_Y^d�<Ycd�GY^T_g�^_g�Q\\_gc�i_e�d_�TUVY^U�Q�^Q]U�V_b�dXU�^Ug
`_Y^d�\Ycd��9d�ceWWUcdc�Q�^Q]U�\Y[U�@_Y^d<Ycd!�gXYSX�i_e�SQ^�QSSU`d�_b
bU^Q]U�dXU�`_Y^d�\Ycd�\QdUb��cUU�Points/Rename Point Lists��\QdUb
Y^�dXYc�SXQ`dUb��
CY^SU�`_Y^d�\Ycdc�]Qi�_^\i�TYVVUb�Vb_]�UQSX _dXUb�Ri�dXU�CicdU]�ecUT��Yd
]Qi�RU�Q�ceWWUcdY_^�d_�Y^TYSQdU�^_d�_^\i�dXU \_SQdY_^��Red�Q\c_�dXU
CicdU]�Y^�dXU�^Q]U�_V�dXU�bUc`USdYfU�`_Y^d \Ycd�

DXU�^Uhd�cdU`�Yc�d_�cU\USd�Q�CicdU]�Vb_]�dXU�\Ycd�_V�`bUTUVY^UT�CicdU]c�
DXU�CicdU]�XQc�d_�S_bbUc`_^T�d_�dXU�di`U�_V�S__bTY^QdUc�i_e�gQ^d�d_
U^dUb�\QdUb��7U_DbQ^c�`b_`_cUc�dXU�`bUTUVY^UT�CicdU]c�Y^�Q\`XQRUdYSQ\
_bTUb�

GXQd��YV�i_e�TYT�^_d�TUVY^U�i_eb�CicdU]�`bUfY_ec\i/�>_�`b_R\U]��Zecd
S\YS[�dXU�Edit …�Redd_^��DXU�CicdU]�5TYd_b�gY^T_g�gY\\�_`U^�Q^T�i_e

✏
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$))

]Qi�^_g�TUVY^U�^Ug�CicdU]c�_b�UTYd�UhYcdY^W�_^Uc��DXU�CicdU]�5TYd_b
Yc�TUcSbYRUT�Y^�TUdQY\�Y^�SXQ`dUb�$(�!�4UVY^Y^W�Q�CicdU]�

>_g��i_e�]Qi�QSSU`d�^Q]U�Q^T�CicdU]�V_b�i_eb�^Ug�`_Y^d�\Ycd�gYdX�OK
�Cancel�cd_`c�dXU�SbUQdY_^�_V�Q�^Ug�`_Y^d�\Ycd���1�^Ug��U]`di�cXUUd
`_`c�e`��Q\\_gY^W�i_e�d_�U^dUb�`_Y^d�^Q]Uc�Q^T�S__bTY^QdUc�]Q^eQ\\i�
7U_DbQ^c�Qed_]QdYSQ\\i�UhdU^Tc�dXU�c`bUQTcXUUd�`b_TeSY^W�^Ug�b_gc
Qc�c__^�Qc�i_e�U^dUb�Q^i�fQ\eU�Y^d_�dXU�b_g�]Qb[UT�gYdX�Q^�QcdUbYc[�
dXU�1TT�B_g�

6YWebU�$)�'*�1TT�B_g

$)�# 9]`_bd�@_Y^dc

7U_DbQ^c�ce``_bdc�Q�]e\dYdeTU�_V�VY\U�V_b]Qd�S_^fUbdUbc�V_b�Y]`_bdY^W�

3X__cU�Points/Import…�DXU�@_Y^d�<Ycd�GY^T_g�^_g�Q\\_gc�i_e�d_
TUVY^U�Q�^Q]U�V_b�dXU�^Ug�`_Y^d�\Ycd��9d�ceWWUcdc�Q�^Q]U�\Y[U�Point
List1 �Q^T�i_e�QSSU`d�Yd�_b�bU^Q]U�dXU�`_Y^d�\Ycd�\QdUb�_^��cUU
Points/R ename Point Lists ��\QdUb�Y^�dXYc�SXQ`dUb��

1TT�
B_g
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%  

CY^SU�`_Y^d�\Ycdc�]Qi�_^\i�TYVVUb�Vb_]�UQSX�_dXUb�Ri�dXU�CicdU]�ecUT�
Yd�]Qi�RU�Q�ceWWUcdY_^�d_�Y^TYSQdU�^_d�_^\i�dXU�\_SQdY_^��Red�Q\c_�dXU
CicdU]�Y^�dXU�^Q]U�_V�dXU�bUc`USdYfU�`_Y^d�\Ycd�

DXU�^Uhd�cdU`�Yc�d_�cU\USd�Q�CicdU]�Vb_]�dXU�\Ycd�_V�`bUTUVY^UT�CicdU]c�
DXU�CicdU]�XQc�d_�S_bbUc`_^T�d_�dXU�di`U�_V�S__bTY^QdUc�i_e�gQ^d�d_
U^dUb�\QdUb�_^��7U_DbQ^c�`b_`_cUc�dXU�`bUTUVY^UT�CicdU]c�Y^�Q\`XQ�
RUdYSQ\�_bTUb�

9V�i_e�TYT�^_d�TUVY^U�i_eb�CicdU]�`bUfY_ec\i��S\YS[�dXU�Edit …�Redd_^�
DXU�CicdU]�5TYd_b�gY^T_g�gY\\�RU�_`U^UT�Q^T�i_e�]Qi�^_g�TUVY^U�Q\\
CicdU]�S_]`_^U^dc�_b�`QbQ]UdUbc�

>_g��i_e�]Qi�QSSU`d�^Q]U�Q^T�CicdU]�V_b�i_eb�^Ug�`_Y^d�\Ycd�gYdX�OK
�Cancel�cd_`c�dXU�SbUQdY_^�_V�Q�^Ug�`_Y^d�\Ycd��

DXU�?`U^�@_cYdY_^�6Y\U�gY^T_g�`_`c�e`�Q^T�Q\\_gc�i_e�d_�cUQbSX�V_b�Q
VY\U�S_^dQY^Y^W�`_Y^d�S__bTY^QdUc�Q^T�dXU^�d_�SX__cU�Yd�

✏
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% !

6YWebU�$)�(*�1fQY\QR\U�3_^fUbdUbc

6Ybcd��i_e�]ecd�SX__cU�dXU�S_bbUSd�Available�Converter*�1^�Q\`XQ�
^e]UbYSQ\\i�c_bdUT�`_`�e`�\Ycd�Q\\_gc�i_e�d_�SX__cU�dXU�^USUccQbi�S_^�
fUbdUb�Ri�Y^TYSQdY^W�dXU�TQdQ�V_b]Qd�Q^T�Ydc�TUVQe\d�VY\U�^Q]U�UhdU^�
cY_^��DXU�V_\\_gY^W�\Ycd�WYfUc�i_e�c_]U�UhQ]`\Uc��Red�i_e�]Qi�SbUQdU
i_eb�_g^�S_^fUbdUbc�Q^T�QTT�dXU]�d_�7U_DbQ^c��cUU�SXQ`dUb�%"�!�
3bUQdU�I_eb�?g^�3_^fUbdUb���_dXUbc�QbU�Q\bUQTi�Y]`\U]U^dUT��cUU�1`�
`U^TYh�%$�$�*

• 1cXdUSX�3�6Y\Uc
• 7U_dbQSUb�4QdQRQcU�6Y\U�(*.dbs)
• 7U_dbQSUb�C@3�6Y\U�(*.spc)
• 7U_db_^YSc�:_R�_b�1bUQ�6Y\U�(*.job, *.are)
• dUbbQCQd�3QbdUcYQ^ (*.xyz)
• dUbbQCQd�7U_WbQ`XYSQ\ (*.geo)
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% "

=Q[U�cebU�d_�SX__cU�dXU�S_bbUSd�S_^fUbdUb�VYbcd��9V�i_e�T_�^_d
SX__cU�dXU�S_bbUSd�S_^fUbdUb��7U_DbQ^c�gY\\�^_d�RU�QR\U�d_�YTU^�
dYVi�S__bTY^QdUc�Q^T�Q^�Ubb_b�]UccQWU�gY\\�Q``UQb�

DXU�SU^dbQ\�`Qbd�_V�dXU�?`U^�@_cYdY_^�6Y\U�gY^T_g�Yc�S_fUbUT�Ri�Q�VY\U
cU\USd_b�Q^T�Q�TbYfU�Q^T�TYbUSd_bi�cU\USd_b��DXU�\Ycd�_V�QfQY\QR\U�VY\Uc�_V
dXU�SX_cU^�TYbUSd_bi�TYc`\QiUT�QSS_bTc�d_�dXU�cU\USdUT�S_^fUbdUb�di`U�
9V�dXU�TYbUSd_bi�S_^dQY^c�VY\Uc�ecY^W�TYVVUbU^d�UhdU^cY_^c��dXUcU�gY\\�^_d
RU�cX_g^�Y^�dXU�VY\U�cU\USd_b�

D_�SX__cU�Q�VY\U�i_e�]Qi�U^dUb�Ydc�^Q]U�]Q^eQ\\i�_b�cU\USd�Yd�Vb_]�dXU
\Ycd��1SSU`d�gYdX�OK�_b�\UQfU�dXU�gY^T_g�gYdX�Cancel�

9^�dXU�e^Yd�di`U�_`dY_^��R_h�E^Yd��i_e�SQ^�c`USYVi�X_g�i_e�gQ^d�dXU
Y]`_bdUT�TQdQ�d_�RU�Y^dUb`bUdUT�Y^�dUb]c�_V�\U^WdX�e^Yd��9^�SQcU�Q�VY\U
S_^dQY^c�ceVVYSYU^d�e^Yd�di`U�Y^V_b]QdY_^�dXU�Y^V_b]QdY_^�Y^�dXU�VY\U
gY\\�`bUfQY\�_fUb�i_eb�SX_YSU��7U_DbQ^c�_VVUbc�i_e�dXU�V_\\_gY^W
SX_YSUc*
� =UdUb
� 6UUd
� E�C��CebfUi�6UUd

DXU�XUYWXd�di`U�_`dY_^��R_h�8UYWXd��Q\\_gc�i_e�d_�SX__cU�X_g�XUYWXd
fQ\eUc�V_e^T�Y^�dXU�Y]`_bd�VY\U�QbU�d_�RU�Y^dUb`bUdUT��2i�TUVQe\d��dXUi
QbU�bUWQbTUT�d_�RU�U\\Y`c_YTQ\�XUYWXdc��>UfUbdXU\Ucc��i_e�]YWXd�XQfU
QTTYdY_^Q\�Y^V_b]QdY_^�cdQdY^W�dXQd�dXU�XUYWXd�fQ\eUc�Y^�dXU�VY\U�QbU�_b�
dX_]UdbYS�fQ\eUc��1WQY^�°�Qc�gYdX�dXU�e^Yd�di`U�°�Y^�SQcU�dXU�Y]`_bdUT
VY\U�S_^dQY^c�ceVVYSYU^d�Y^V_b]QdY_^�_^�dXU�XUYWXd�di`U�_V�dXU�VY\U�TQdQ
dXYc�Y^V_b]QdY_^�gY\\�`bUfQY\�_fUb�i_eb�SX_YSU�

9V�i_eb�`_Y^d�S__bTY^QdUc�Y^S\eTU�j_^U�Y^V_b]QdY_^��Red�dXU�CicdU]
T_Uc�^_d��7U_DbQ^c�WYfUc�i_e�Q�gQb^Y^W�]UccQWU��Red�cdY\\�Y]`_bdc�dXU

%



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

% #

`_Y^dc��YV�dXUi�VYd�dXU�CicdU]��9V�dXU�j_^U�Y^V_b]QdY_^�Y^�dXU�S__bTY�
^QdUc�TYVVUbc�Vb_]�dXU�CicdU]µc�j_^U��^_�TQdQ�Y]`_bd�Yc�`_ccYR\U��9V�i_eb
`_Y^d�S__bTY^QdUc�Y^S\eTU�^_�j_^U�Y^V_b]QdY_^��Red�dXU�CicdU]�T_Uc��Q
gQb^Y^W�gY\\�Y^V_b]�i_e�dXQd�dXU�j_^U�_V�dXU�`_Y^dc�gY\\�RU�Q\dUbUT�d_
dXU�CicdU]µc�j_^U�

7U_DbQ^c�cd_`c�dXU�Y]`_bd��YV�dXU�Y]`_bd�VY\U�S_^dQY^c�Ubb_^U_ec�TQdQ
_b�YV�dXU�TQdQ�V_b]Qd�Y^�dXU�VY\U�T_Uc�^_d�S_]`\i�gYdX�dXU�c`USYVYUT�Cic�
dU]�cUddY^W�

$)�$ @bY^d�@_Y^d�<Ycd

I_e�]Qi�cU^T�dXU�SebbU^d�`_Y^d�\Ycd�TYbUSd\i�d_�i_eb�TUVQe\d�`bY^dUb�
6_b�Y^V_b]QdY_^�_^�X_g�d_�cUd�dXU�`bY^dUb��`\UQcU�S_^ce\d�i_eb�=C
GY^T_gc�EcUb�=Q^eQ\�

DXU�]U^e�_`dY_^�Points/Print�cU^Tc�dXU�S_]`\UdU�c`bUQTcXUUd�_V
dXU�SebbU^d�`_Y^d�\Ycd�d_�dXU�`bY^dUb��DXU�`bY^d�_ed�bUcU]R\Uc�fUbi
]eSX�dXU�c`bUQTcXUUd�_^�dXU�cSbUU^��C_]U�QTTYdY_^Q\�Y^V_b]QdY_^�Yc
Q\c_�`b_fYTUT�_^�dXU�`bY^d�_ed��ceSX�Qc�dXU�`b_ZUSd�^Q]U��dXU�`_Y^d�\Ycd
^Q]U�Q^T�dXU�CicdU]�_V�dXU�`_Y^d�\Ycd�

$)�% 5h`_bd�@_Y^dc

D_�Uh`_bd�`_Y^dc�_V�Q�`_Y^d�\Ycd�SX__cU�Points/Export��DXU�CQfU�@_�
cYdY_^�6Y\U�gY^T_g�gY\\�RU�TYc`\QiUT��gXYSX�Yc�Q\]_cd�YTU^dYSQ\�gYdX�dXU
?`U^�@_cYdY_^�6Y\U�gY^T_g��1WQY^��i_e�XQfU�d_�SX__cU�dXU�Q``b_`bYQdU



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

% $

S_^fUbdUb�Q^T�dXU^��dXU�TbYfU��TYbUSd_bi�Q^T�^Q]U�_V�dXU�VY\U�d_�gXYSX
i_e�gQ^d�d_�cd_bU�i_eb�bUce\dc�

6YWebU�$)�)*�5h`_bd�@_Y^dc

$)�& BU^Q]U�@_Y^d�<Ycd�Q^T�9^V_

3X__cU�Points/Rename Point List��YV�i_e�gQ^d�d_�bU^Q]U�i_eb
`_Y^d�\Ycd�

6YWebU�$)�! *�BU^Q]U�@_Y^d�<Ycd



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

% %

9^�_bTUb�d_�]Q[U�YTU^dYVYSQdY_^�_V�`_Y^d�\Ycdc�UQcYUb��Yd�]Qi�RU
Q�ceWWUcdY_^�d_�Y^TYSQdU�^_d�_^\i�dXU�\_SQdY_^��Red�Q\c_�dXU
CicdU]�Y^�dXU�^Ug�^Q]U�

DXU�Info�_`dY_^�_V�dXU�Points�]U^e�Q\\_gc�i_e�d_�bUfYUg�Q\\�`QbQ]U�
dUbc�_V�dXU�SebbU^d�`_Y^d�\Ycd��9d�_`U^c�dXU�@_Y^d�<Ycd�9^V_b]QdY_^�gY^�
T_g��TYc`\QiY^W�^_d�_^\i�dXU�SX_cU^�CicdU]�Q^T�Ydc�`QbQ]UdUbc��Red
Q\c_�dXU�_bYWY^�_V�dXU�`_Y^dc*�4QdU�Q^T�DY]U��gXU^�dXUi�gUbU�Y]`_bdUT
_b�SbUQdUT�Q^T��YV�Y]`_bdUT��dXUYb�c_ebSU�TbYfU��TYbUSd_bi�Q^T�VY\U�Q^T
SbUQdY_^�TQdU�Q^T�dY]U�_V�dXU�c_ebSU�VY\U�

6YWebU�$)�!!*�@_Y^d�<Ycd�9^V_b]QdY_^

$)�' CU\USd�@_Y^dc

7U_DbQ^c�Q\\_gc�i_e�d_�XQ^T\U�\QbWU�`_Y^d�\Ycdc�fUbi�UQcY\i��GXU^�VYbcd
SbUQdUT�_b�Y]`_bdUT��Q\\�`_Y^dc�QbU�cU\USdUT��2ed�i_e�]Qi�cU\USd�_b�TU�
cU\USd�Q^i�Q]_e^d�_V�`_Y^dc��DXYc�]Qi�XU\`�i_e�d_
• dUcd�Q�dbQ^cV_b]QdY_^�_b�QTZecd]U^d
• cU\USd�_^\i�VUg�`_Y^dc�V_b�QTZecd]U^d
• TU\UdU�Q\\�cU\USdUT�`_Y^dc

✏



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

% &

CU\USdY_^�Q^T�TU�cU\USdY_^�_V�`_Y^dc�Yc�fUbi�UQci��I_e�UYdXUb�SQ^�ecU�dXU
SXUS[�R_h�]Qb[Ubc�Q^T�S\YS[�UQSX�cY^We\Qb�`_Y^d�_VV�_b�_^�ecY^W�dXU
\UVd�]_ecU�Redd_^��DXYc�gY\\�RU�dXU�VQcdUcd�]UdX_T��YV�i_eb�`_Y^d�\Ycd�Yc
^_d�fUbi�\QbWU�

6YWebU�$)�!"*�@_Y^d�CU\USdY_^

9V�i_e�gQ^d�d_�XQ^T\U�\QbWU�\Ycdc��dXU�V_\\_gY^W�_`dY_^c�]Qi�c`UUT�e`
dXU�cU\USdY_^*

D_�cU\USd�Q\\�`_Y^dc 3X__cU�Points/Select All Points
D_�TUcU\USd�Q\\�`_Y^dc 3X__cU�Points/Deselect All Points
D_�Y^fUbd�dXU�cU\USdY_^ 3X__cU�Points/Invert Selection�
DXU�S_]RY^QdY_^�_V�dXUcU�dXbUU�_`dY_^c�Q\\_gc�Q�fUbi�aeYS[�cU\USdY_^
_V�`_Y^dc�^_�]QddUb�X_g�dXU�cU\USdY_^�cdQdec�XQc�RUU^�RUV_bU�

$)�( 4U\UdU�@_Y^dc

Dg_�_`dY_^c�QbU�QfQY\QR\U�d_�TU\UdU�`_Y^dc*

TUcU\USdUT
cU\USdUT



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

% '

�����6YWebU�$)�!#*�@_Y^dc�4U\UdU�@_Y^dc

l��Delete Point 4U\UdUc�dXU�`_Y^d�dXQd�Yc�SebbU^d\i�Y^�V_Sec
�XYWX\YWXdUT�bUSdQ^W\U�Y^�dXU�c`bUQT�
cXUUd��

9V�i_e�SX__cU�Points/Delete Point��Yd�T_Uc�^_d�]Qd�
dUb��gXUdXUb�Q�`_Y^d�XQc�RUU^�SXUS[UT�_b�^_d��?^\i�dXU
`_Y^d�Y^�V_Sec�gY\\�RU�TU\UdUT�

l��Delete Selected Points 4U\UdUc�Q\\�`_Y^dc�gXYSX�QbU�cU�
\USdUT�Ri�dXU�SXUS[�R_h�]Qb[Ub��9^�dXYc
SQcU�dXU�`_Y^d�Y^�V_Sec�Yc�YbbU\UfQ^d�

DXU�V_\\_gY^W�Yc�Q^�UhQ]`\U�V_b�dXU�TU\UdY_^�_V�cU\USdUT�`_Y^dc��@_Y^dc
  &$�Q^T�  &(�QbU�]Qb[UT��`_Y^d�  "!�Yc�Y^�V_Sec�

%



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

% (

6YWebU�$)�!$*�@_Y^dc�CU\USdUT�V_b�4U\UdY_^

1VdUb�TU\UdY_^��dXU�`_Y^d�Y^�V_Sec��`_Y^d�  "!��cdY\\�UhYcdc��gXY\U�dXU�cU�
\USdUT�`_Y^dc�gUbU�TU\UdUT�V_b�dXU�dY]U�RUY^W�

6YWebU�$)�!%*�4U\UdY_^�_V�CU\USdUT�@_Y^dc

@\UQcU�^_dU��dXQd�`_Y^dc�gY\\�RU�_^\i�RU�TU\UdUT�Vb_]�dXU�`_Y^d
\Ycd�gXU^�dXU�@_Y^d�<Ycd�Yc�cQfUT�

9V�i_eb�`_Y^d�\Ycd�S_^dQY^c�`_Y^dc��dXQd�QbU�e^^USUccQbi�_b�XQfU�RQT�S_�
_bTY^QdUc��i_e�]Qi�TU\UdU�dXUcU�`_Y^dc�

%



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

% )

$)�) C_bd�@_Y^dc�Ri�>e]RUb

7U_DbQ^c�Yc�QR\U�d_�aeYS[\i�c_bd�i_eb�`_Y^dc�Ri�^e]RUbc��:ecd�SX__cU
Points/Sort by Number�Q^T�i_eb�`_Y^dc�gY\\�RU�\YcdUT�Q\`XQ^e�
]UbYSQ\\i�Y^�QcSU^TY^W�_bTUb��I_e�]Qi�ecU�dXYc�_`dY_^��YV�i_e�XQfU
]Q^eQ\\i�QTTUT�`_Y^dc�Q^T�gQ^d�dXU�\Ycd�d_�RU�c_bdUT�QWQY^�

����������
������6YWebU�$)�!&*�E^c_bdUT�@_Y^dc���������������6YWebU�$)�!'*�C_bdUT�@_Y^dc

5QSX�dY]U�i_e�SXQ^WU�dXU�S__bTY^QdU�cicdU]�dXU�`_Y^d�\Ycd
gY\\�Qed_]QdYSQ\\i�RU�bU�c_bdUT�%



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

%! 

$)�!  5TYd�FQ\eUc

$)�! �! 7U^UbQ\

1�T_eR\U�S\YS[�_^�Q�VYU\T�Q\\_gc�i_e�d_�UTYd�Q^i�fQ\eU�Y^�Q�`_Y^d�\Ycd�
DXU�UTYdY^W�QbUQ�_^�d_`�_V�dXU�`_Y^dc�gY\\�RU�QSdYfQdUT�Q^T�gY\\�TYc`\Qi
VYU\Tc�VYddY^W�dXU�UTYdUT�fQ\eU��5�W���YV�i_e�T_eR\U�S\YS[UT�Q�Latitude
VYU\T��Q^T�dXU�e^Yd�cUddY^W�Y^S\eTUc�TUWbUUc��]Y^edUc�Q^T�cUS_^Tc��cUU
cUSdY_^�$)�!!���dXU�UTYdY^W�QbUQ�gY\\�TYc`\Qi�Q�cgYdSX�V_b�>_bdX�_b�C_edX
TYbUSdY_^��SXQ^WU�gYdX�Q�S\YS[�_^�dXU�N�_b�S�[Ui��Q^T�cU`QbQdU�Y^`ed
VYU\Tc�V_b�TUWbUUc��]Y^edUc�Q^T�cUS_^Tc�

6YWebU�$)�!(*�5TYd�FQ\eUc

1d�dXU�cQ]U�dY]U�dXU�]U^e�RQb�gY\\�XQfU�SXQ^WUT�Q^T�^_g�_VVUbc�_^U
cY^We\Qb�YdU]��dXU�Edit�]U^e��9d�_VVUbc�dXU�UTYdY^W�VUQdebUc�Copy��Cut
Q^T�Paste��1c�c__^�Qc�i_e�XQfU�cd_``UT�dXU�UTYdY^W��dXU�cdQ^TQbT
]U^ec�gY\\�bUdeb^�



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

%!!

I_e�]Qi�ecU�dXU�UTYdY^W�d__\�gYdX�dXU�]_ecU�Qc�gU\\�Qc�gYdX�dXU�[Ui�
R_QbT�

4_eR\U�S\YS[�dXU�SU\\�gYdX�dXU�\UVd�]_ecU�Redd_^�d_�U^dUb�dXU�UTYd�
]_TU�Q^T�Qed_]QdYSQ\\i�SX__cU�dXU�S_^dU^d�_V�dXU�SU\\�

DXU�V_\\_gY^W�dQR\U�\Ycdc�Q\\�QfQY\QR\U�[UiR_QbT�Ve^SdY_^c�

6e^SdY_^ ;UiR_QbT�QSdY_^

d_�UTYd�Q�SU\\ cdQbd�di`Y^W�dXU�S_^dU^d
d_�\UQfU�dXU�UTYdY^W
QbUQ�gYdX_ed�SXQ^WUc

5cSQ`U�[Ui

d_�QSSU`d�SXQ^WUc�Q^T
\UQfU�dXU�UTYdY^W�QbUQ

5^dUb�[Ui�
DQR�[Ui

XYWX\YWXd�fQ\eUc CXYVd���\UVd�bYWXd�Qbb_g�[Ui
d_�SXQ^WU�Y^`ed�VYU\Tc
_V�dXU�UTYdY^W�QbUQ

DQR�[Ui

S_`i�SU\\�fQ\eUc XYWX\YWXd�Q^T�3db\���3�_b
XYWX\YWXd�Q^T�1\d���53

Sed�SU\\�fQ\eUc XYWX\YWXd�Q^T�3db\���H�_b
XYWX\YWXd�Q^T�1\d���5D

`QcdU�SU\\�fQ\eUc XYWX\YWXd�Q^T�3db\���F�_b
XYWX\YWXd�Q^T�1\d���5@



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

%!"

$)�! �" C`USYQ\�5TYdY^W�3_^cYTUbQdY_^c���8UYWXdc

7U^UbQ\\i��dXbUU�XUYWXd�fQ\eUc�QbU�WYfU^��YV�Q�WU_YT�]_TU\�Yc�cU\USdUT�
DXU�U\\Y`c_YTQ\�XUYWXd�H�Yc�S_]`_cUT�_V�dXU�_bdX_]UdbYS�XUYWXd�Or-
thoH�Q^T�dXU�WU_YTQ\�XUYWXd�GeoidH*

H = OrthoH + GeoidH

9V�_^U�_V�dXU�_bdX_]UdbYS�_b�U\\Y`c_YTQ\�XUYWXdc�Yc�SXQ^WUT�]Q^eQ\\i�
7U_DbQ^c�Qed_]QdYSQ\\i�bUSQ\Se\QdUc�dXU�_dXUb�_^�dXU�RQcYc�_V�dXU
WU_YTQ\�XUYWXd�

�������6YWebU�$)�!)*�8UYWXdc

3XQ^WUc�Y^�dXU�\_SQdY_^��U�W���YV�i_e�U^dUb�Q�^Ug�\QdYdeTU�fQ\eU��SQ^�QV�
VUSd�dXU�WU_YTQ\�XUYWXd�Q^T�dXUbUV_bU��dXU�_bdX_]UdbYS�XUYWXd�Q\c_��9^
_bTUb�d_�Qf_YT�Qed_]QdYS�_fUbgbYdY^W�_V�]Q^eQ\\i�SXQ^WUT�WU_YTQ\
XUYWXd�fQ\eUc��Yd�Yc�\UVd�d_�i_e�d_�SX__cU�YV�i_e�gQ^d�d_�bUSQ\Se\QdU�dXU
XUYWXd�fQ\eUc�Vb_]�dXU�WYfU^�WU_YT�]_TU\�

9^�WU^UbQ\��i_e�VYbcd�UTYd�Q\\�\_SQdY_^c�i_e�gQ^d�d_�SXQ^WU��dXU^�SX__cU
Extras/Recalc Geoid Heights from Model�✏
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EcUbµc�=Q^eQ\

%!#

>_g�7U_DbQ^c�bUSQ\Se�
\QdUc�Q\\�WU_YTQ\�XUYWXdc
Vb_]�dXU�CicdU]µc�WU_YT
]_TU\�Q^T�Qed_]QdY�
SQ\\i�bU�S_]`edUc�_b�
dX_]UdbYS�XUYWXdc�

6YWebU�$)�" *�5hdbQc�BUSQ\S
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%!$

$)�!! �3_\e]^�BU\QdUT�?`dY_^c

6YWebU�$)�"!*�BUc_\edY_^�Q^T�E^Yd�CUddY^W

$)�!!�! E^Yd�CUddY^W

7U_DbQ^c�_VVUbc�dg_�e^Yd�cicdU]c�V_b�dXU�TYc`\Qi�_V�S__bTY^QdUc��I_e
]Qi�ecU�dXU�]UdbYS�cicdU]�Qc�gU\\�Qc�dXU�VUUd�Q^T�dXU�EC�CebfUi�6UUd
cicdU]��D_�d_WW\U�RUdgUU^�dXU�cicdU]c�Zecd�SX__cU�Options/Unit
Settings�

3X__cU�dXU�e^Yd�V_b�Q^W\Uc�Y^�dXU�cQ]U�gQi��I_e�]Qi�SX__cU�_^U�_V
dXU�V_\\_gY^W*

• 4UWbUU
• 4UWbUU��=Y^edUc
• 4UWbUU��=Y^edUc��CUS_^Tc
• 7_^
• BQTYQ^d



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

%!%

$)�!!�" 4Yc`\Qi�1SSebQSi

7U_DbQ^c�Q\\_gc�i_e�d_�QTZecd�dXU�TYc`\Qi�_V�WYfU^�S__bTY^QdUc�d_�i_eb
QSSebQSi�TU]Q^Tc��1�S_QbcU�bUc_\edY_^�]Qi�S_^dbYRedU�d_�dXU�S\QbYdi�_V
dXU�dQRe\Qb�WbQ`X�

6YWebU�$)�""*�BUc_\edY_^

I_e�Q\gQic�XQfU�d_�c`USYVi�dXU�QSSebQSi�_V�dXU�TYc`\Qi�Y^�=UdUb�e^Ydc�
FQ\eUc�TYc`\QiUT�Y^�_dXUb�e^Ydc�gY\\�RU�WYfU^�dXU�cQ]U�QSSebQSi��c_
dXQd��U�W���VUUd�fQ\eUc�gY\\�XQfU�V_eb�TUSY]Q\c��YV�dXU�QSSebQSi�Yc�cUd�d_
!�]]��DXU�cQ]U�Q``\YUc�d_�Q^W\U�fQ\eUc�

1�SXQ^WU�Y^�QSSebQSi�gY\\��_V�S_ebcU��^_d�QVVUSd�dXU�²bUQ\�^e]RUbc³�
7U_DbQ^c�gY\\�S_^dY^eU�S_]`edQdY_^c�gYdX�Ve\\�QSSebQSi��I_e�]Qi
SXQ^WU�bUc_\edY_^�d_�Q^i�`bUSYcY_^�Q^i�dY]U�Q^T�Qc�_VdU^�Qc�i_e�gQ^d�
>UfUbdXU\Ucc*



$)��G_b[Y^W�gYdX�@_Y^d�<Ycdc� 7U_DbQ^c
EcUbµc�=Q^eQ\

%!&

EcUb�Y^`ed�gY\\�RU�\Y]YdUT�d_�dXU�c`USYVYUT�TYc`\Qi�QSSebQSi�

$)�!!�# 4Yc`\Qi�3_\e]^�E^Ydc

D_�TYc`\Qi�dXU�S_\e]^µc�e^Yd�Y^�dXU�S_\e]^�XUQTUbc�_`U^�dXU�]U^e
Options�Q^T�SXUS[�dXU�d_WW\U�YdU]�Show Column Units��9V�Yd�Yc
SXUS[UT�gYdX�Q�á��dXU�`_Y^d�\Ycdc�gY\\�TYc`\Qi�S_\e]^�e^Yd+�YV�^_d��e^Ydc
gY\\�RU�XYTTU^�

6YWebU�$)�"#*�3_\e]^�?`dY_^c

$)�!!�$ 3ecd_]YjU�dXU�>e]RUb�_V�3_\e]^c

C_]U�_V�dXU�S_\e]^c�TYc`\QiUT�Y^�`_Y^d�\Ycdc�QbU�_`dY_^Q\�S_\e]^c��Y�U��
i_e�]Qi�XYTU�_b�cX_g�dXUcU�S_\e]^c��2i�TUVQe\d��Q\\�S_\e]^c�gY\\�RU
TYc`\QiUT��D_�XYTU�_^U�_b�cUfUbQ\�S_\e]^c��SX__cU�dXU�YdU]�Optional
Columns…�_V�dXU�Options �]U^e���DXU�?`dY_^Q\�3_\e]^c�gY^T_g
`_`c�e`�

%



7U_DbQ^c $)��G_b[Y^W�gYdX�@_Y^d�<Ycdc
EcUbµc�=Q^eQ\

%!'

6YWebU�$)�"$*��?`dY_^Q\�3_\e]^c�GY^T_g

DXU�?`dY_^Q\�3_\e]^c�gY^T_g�TYc`\Qic�cUfU^�c`bUQTcXUUd�S_\e]^
^Q]Uc�Y^�dXbUU�Wb_e`c��I_e�]Qi�TUVY^U�V_b�UQSX�S_\e]^�gXUdXUb�Yd
cXQ\\�RU�XYTTU^�Y^�Q\\�S_bbUc`_^TY^W�`_Y^d�\Ycdc�_b�^_d��DXU�@8�1T�
Zecd]U^d�S_\e]^c�_^\i�Q``\i�V_b�Q�dbQ^cV_b]QdY_^�QTZecd]U^d�Y^�`\Q^U
Q^T�XUYWXd��@\UQcU�bUVUb�d_�SXQ`dUb�%!�!�!�

$)�!!�% CQfU�?`dY_^c

D_�cQfU�Q\\�_`dY_^c�V_b�dXU�^Uhd�dY]U�i_e�ecU�7U_DbQ^c��SXUS[�dXU
]U^e�_`dY_^�Options/Save Options at Exit.�DXU�\QdUcd�cUddY^Wc
gY\\�dXU^�RU�cQfUT�gXU^�\UQfY^W�7U_DbQ^c�



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%!(

% � @_Y^d�DbQ^cV_b]QdY_^

7U_DbQ^c�TYVVUbU^dYQdUc�RUdgUU^�dbQ^cV_b]QdY_^c�RUdgUU^�CicdU]c�Q^T
S_^fUbcY_^c��DXU�\QddUb�QbU�TUcSbYRUT�Y^�SXQ`dUb�$(��8UbU�gU�S_^SU^�
dbQdU�_^�dbQ^cV_b]QdY_^�RUdgUU^�CicdU]c��gXYSX�Yc�T_^U�ecY^W�dXU
]U^e�Transformation.

DXU�]U^e�Transformation�_VVUbc�dXbUU�TYVVUbU^d�`_Y^d�dbQ^cV_b]Q�
dY_^�_`dY_^c*

• DbQ^cV_b]QdY_^�d_�Q�`bUTUVY^UT�CicdU]�
• DbQ^cV_b]QdY_^�Y^d_�Q�`\Q^U�TUVY^UT�Ri�_^U�_b�dg_�`_Y^dc�gYdX

]Q^eQ\\i�U^dUbUT�S__bTY^QdUc��"4�DbQ^cV_b]QdY_^���8UYWXdc�QbU
^_d�dbQ^cV_b]UT�

• DbQ^cV_b]QdY_^�ecY^W�`QbQ]UdUbc�gXYSX�QbU�TUbYfUT��U�W���Vb_]
`_Y^d�QTZecd]U^d�

6YWebU�% �!*�@_Y^d�DbQ^cV_b]QdY_^



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%!)

% �! DbQ^cV_b]QdY_^�Di`Uc

7U_DbQ^c�Yc�QR\U�d_�ecU�TYVVUbU^d�dbQ^cV_b]QdY_^�di`Uc�d_�dbQ^cV_b]
`_Y^d�S__bTY^QdUc�d_�Q�`bUTUVY^UT�CicdU]��DXbUU�dbQ^cV_b]QdY_^�di`Uc
QbU�SebbU^d\i�Y^S\eTUT��_b�i_e�SQ^�SbUQdU�Q^T�QTT�_dXUbc��bUVUb�d_
SXQ`dUb�%"�#��3bUQdU�I_eb�?g^�DbQ^cV_b]QdY_^�Di`U��

• '�@QbQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]QdY_^*
Vb_]�Q^i�TQde]�d_�Q^i�TQde]

6YWebU�% �"*�'�@QbQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]QdY_^



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%" 

• =e\dY`\U�BUWbUccY_^�5aeQdY_^c��U�W�*
2UdgUU^�Q�CicdU]�RQcUT�_^�dXU�G7CO($�U\\Y`c_YT�Q^T�TQde]�Q^T�Q
CicdU]�RQcUT�_^�dXU�9>D5B>1D9?>1<�U\\Y`c_YT�Q^T�dXU�5EB?�
@51>O!)% �TQde]�

6YWebU�% �#*�=e\dY`\U�BUWbUccY_^�5aeQdY_^c

• >QT3_^�>14"'�,��.�>14(#*
DbQ^cV_b]QdY_^�RUdgUU^�Q�CicdU]�RQcUT�_^�dXU�>_bdX�1]UbYSQ^
4Qde]�_V�!)"'���>14"'��Q^T�Q�CicdU]�RQcUT�_^�dXU�>_bdX�1]UbY�
SQ^�4Qde]�_V�!)(#��>14(#��

6YWebU�% �$*�>QT3_^�DbQ^cV_b]QdY_^c



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%"!

% �" DbQ^cV_b]QdY_^�d_�Q�@bUTUVY^UT�CicdU]

DXYc�gY\\�`b_RQR\i�RU�dXU�]_cd�_VdU^�ecUT�dbQ^cV_b]QdY_^��9d�Q\\_gc�i_e
d_�dbQ^cV_b]�`_Y^dc�TUbYfUT�Y^�_^U�CicdU]�d_�Q^_dXUb�ecY^W�Q^i�dbQ^c�
V_b]QdY_^�]UdX_T�gXYSX�Yc�ceYdQR\U�V_b�dXYc�dbQ^cV_b]QdY_^��]_cd\i�dXU
'�@QbQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]QdY_^�gY\\�RU�`_ccYR\U��

6YWebU�% �%*�C_ebSU�@_Y^d�<Ycd

1SdYfQdU�dXU�Q``b_`bYQdU�`_Y^d�\Ycd��Q^T�dXU^�SX__cU Transforma-
tion/Transform to Predefined System��DXU�V_\\_gY^W�gY^T_g
gY\\�`_`�e`*



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%""

�������6YWebU�% �&*�DbQ^cV_b]�GY^T_g
DXU�dYd\U�_V�dXU�DbQ^cV_b]�gY^T_g�Y^TYSQdUc�dXU�c_ebSU�CicdU]��1�\Ycd
R_h�Q\\_gc�i_e�d_�SX__cU�_^U�_V�dXU�`bUTUVY^UT�CicdU]c�Qc�TUcdY^QdY_^
CicdU]��9V�i_e�TYT�^_d�TUVY^U�Q^�Q``b_`bYQdU�CicdU]��i_e�]Qi�SbUQdU�Q
^Ug�CicdU]��:ecd�S\YS[�dXU�Redd_^�Create New System�Q^T�dXU�Cic�
dU]�5TYd_b�Yc�TYc`\QiUT��>_g�i_e�]Qi�TUVY^U�dXU�CicdU]�`QbQ]UdUbc
Q^T�cd_bU�dXU�^Ug�CicdU]�e^TUb�Q�^Q]U�

6YWebU�% �'*�CicdU]�5TYd_b

DXU�dbQ^cV_b]QdY_^�]UdX_Tc�i_e�XQfU�d_�SX__cU�Vb_]�TU`U^T�_^�dXU
dbQ^cV_b]QdY_^�]UdX_Tc�QTTUT�d_�7U_DbQ^c�Q^T�dXU�c_ebSU�Q^T�TUcdY�
^QdY_^�CicdU]�_V�dXU�SebbU^d�dbQ^cV_b]QdY_^�`b_SUcc��Di`YSQ\\i��Q�'�@Q�
bQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]QdY_^�gY\\�RU�_^U�SX_YSU��7U_DbQ^c�Seb�
bU^d\i�Y^S\eTUc�dXU�dbQ^cV_b]QdY_^�di`Uc�\YcdUT�Y^�dXU�1``U^TYh�%$�%�
I_e�SQ^�Q\c_�QTT�_g^�dbQ^cV_b]QdY_^�di`Uc�

3X__cU�Q�CicdU]�Q^T�Q�dbQ^cV_b]QdY_^�di`U�Q^T�QSSU`d�gYdX�OK��Can-
cel�cd_`c�dXU�dbQ^cV_b]QdY_^�TYQ\_W��



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%"#

6YWebU�% �(*�DbQ^cV_b]

7U_DbQ^c�gY\\�cdQbd�dXU�dbQ^cV_b]QdY_^�Q^T�TYc`\Qi�Q�^Ug�@_Y^d�<Ycd
gYdX�Q\\�`_Y^dc�dbQ^cV_b]UT�d_�dXU�SX_cU^�TUcdY^QdY_^�CicdU]�

6YWebU�% �)*�DbQ^cV_b]UT�@_Y^d�<Ycd

7U_DbQ^c�^Q]Uc�dXU�^Ug�@_Y^d�<Ycd�Qed_]QdYSQ\\i�gYdX�Q�cUbYQ\�^e]�
RUb��Red�i_e�]Qi�bU^Q]U�dXU�\Ycd�ecY^W�dXU�]U^e�_`dY_^�Points/
Rename Point List�



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%"$

% �# �"4�DbQ^cV_b]QdY_^

I_e�SQ^�TUVY^U�_bYWY^��cSQ\U�Q^T�_bYU^dQdY_^�Ri�`b_fYTY^W�_^U�_b�dg_
[^_g^�`_Y^dc�Q^T�TUVY^Y^W�]Q^eQ\\i�dXUYb�`_cYdY_^�Q^T�_bYU^dQdY_^�Y^
dXU�\_SQ\�CicdU]��7U_DbQ^c�gY\\�dXU^�dbQ^cV_b]�Q\\�`_Y^d�S__bTY^QdUc
Y^d_�dXU�^Ug�CicdU]��DXU�S_^^USdY_^�d_�Q�W\_RQ\�`b_ZUSdY_^�CicdU]
SQ^�\QdUb�RU�T_^U�fYQ�VYhUT�`_Y^dc�

@\UQcU�^_dU��dXQd�XUYWXdc�QbU�^_d�dbQ^cV_b]UT�gYdX�dXYc�_`UbQ�
dY_^�

% �#�! DbQ^c\QdY_^�2QcUT�_^� Q�CY^W\U�@_Y^d

1�RQcYS�V_b]�_V�dbQ^cV_b]QdY_^�Yc�WYfU^�gYdX�dXU�dbQ^c\QdY_^�RQcUT�_^�Q
cY^W\U�`_Y^d��DXYc�]UQ^c�dXQd�i_e�T_�^_d�`b_fYTU�Q^i�b_dQdY_^�_b�cSQ\�
Y^W�

1SdYfQdU�dXU�`_Y^d�\Ycd�S_^dQY^Y^W�dXU�`_Y^d�i_e�gQ^d�d_�ecU�d_�VYh�dXU
dbQ^c\QdY_^�Q^T�dXU^�SX__cU�Transformation/2D Translation�
DXU�"4�DbQ^cV_b]QdY_^�gY^T_g�gY\\�cX_g�e`��TYc`\QiY^W�R_hUc�V_b�dg_
`_Y^dc�d_�RU�VYhUT�

%



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%"%

6YWebU�% �! *�"4�DbQ^cV_b]QdY_^

1d�dXU�R_dd_]�_V�dXQd�gY^T_g�i_e�gY\\�VY^T�dXU�_`dY_^�Translation
based on single point only��1SSU`d�dXYc�_`dY_^��dXU�cUS_^T
`_Y^d�S_]R_�R_h�gY\\�dXU^�TYcQ``UQb�Q^T�i_e�]Qi�U^dUb�dXU�^_bdXY^W
Q^T�UQcdY^W�fQ\eUc�V_b�dbQ^c\QdY_^�

��
6YWebU�% �!!*�CY^W\U�@_Y^d�DbQ^c\QdY_^����������6YWebU�% �!"*�5^dUb�FQ\eUc



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%"&

1SSU`d�gYdX�OK��Cancel�cd_`c�dXU�dbQ^c\QdY_^�TYQ\_W���7U_DbQ^c�gY\\
cdQbd�dXU�dbQ^c\QdY_^�Q^T�gY\\�TYc`\Qi�Q�^Ug�@_Y^d�<Ycd�gYdX�Q\\�`_Y^dc
dbQ^c\QdUT�d_�dXU�^Ug�`_cYdY_^c�

7U_DbQ^c�^Q]Uc�dXU�^Ug�@_Y^d�<Ycd�Qed_]QdYSQ\\i�Y^S\eTY^W�Q�cUbYQ\
^e]RUb��Red�i_e�]Qi�bU^Q]U�dXU�\Ycd�ecY^W�dXU�]U^e�_`dY_^�Points/
Rename Point List�

DXYc�_`dY_^�]Qi�XU\`�i_e��U�W���d_�Qf_YT�RYW�^e]RUbc�Q^T�XU\`c�i_e�d_
S_^db_\�TYcdQ^SUc�RUdgUU^�i_eb�`_Y^dc��9^�c_]U�SQcUc��i_e�cX_e\T�TYc�
bUWQbT�_bdX_]UdbYS�Q^T�WU_YTQ\�XUYWXdc��RUSQecU�dXUcU�]YWXd�RU�Yb�
bU\UfQ^d��U�W���dbQ^c\QdY_^�Y^d_�Q�\_SQ\�CicdU]��

% �#�" DbQ^cV_b]QdY_^�2QcUT �_^�Dg_�@_Y^dc

3X__cU�Q�`_Y^d�\Ycd�S_^dQY^Y^W�Qd�\UQcd�dXU�`_Y^dc�i_e�gQ^d�d_�ecU�d_�TU�
dUb]Y^U�dXU�dbQ^cV_b]QdY_^��dXU^�SX__cU�Transformation/2D
Translation��DXU�"4�DbQ^cV_b]QdY_^�gY^T_g�`_`c�e`�



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%"'

6YWebU�% �!#*�"4�DbQ^cV_b]QdY_^�2QcUT�_^�Dg_�@_Y^dc

9d�`b_fYTUc�dg_�R_hUc�V_b�dXU�dg_�`_Y^dc��>_g�SX__cU�dXU�VYbcd�`_Y^d
Vb_]�Q�\Ycd�Y^�dXU�@_Y^d�>e]RUb�\Ycd�R_h��1c�i_e�]_fU�dXb_eWX�dXU�\Ycd�
i_e�gY\\�cUU�dXU�`_Y^d�`_cYdY_^c�SXQ^WU��DXU�S__bTY^QdUc�QbU�WYfU^�Qc
>_bdXY^W�Q^T�5QcdY^W�fQ\eUc��Y^TU`U^TU^d\i�Vb_]�dXU�SebbU^d\i�SX_cU^
S__bTY^QdU�cicdU]�_V�dXU�`_Y^d�\Ycd�

6YWebU�% �!$*�5^dUb�FQ\eUc



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%"(

3X__cU�Q�`_Y^d�Q^T�dXU^�U^dUb�Ydc�^Ug�`_cYdY_^�fQ\eUc�e^TUb�New Po-
sition�

6YWebU�% �!%*�Dg_�@_Y^d�DbQ^cV_b]QdY_^��>Ug�@_cYdY_^
>_g�SX__cU�Q�cUS_^T�`_Y^d��DXU�cUS_^T�`_Y^d�]ecd�RU�TYVVUbU^d�dXQ^
dXU�VYbcd�`_Y^d���DbQ^c\QdY_^�gYdX�_^\i�_^U�WYfU^�`_Y^d�Yc�`_ccYR\U�
dX_eWX+�cUU�cUSdY_^�% �#�!����7U_DbQ^c�_VVUbc�dg_�TYVVUbU^d�]UdX_Tc�d_
TUVY^U�dXU�`_cYdY_^�_V�dXU�cUS_^T�`_Y^d�Y^�dXU�\_SQ\�CicdU]��I_e�]Qi
TUVY^U�Yd�Y^�QRc_\edU�S__bTY^QdUc�_b�bU\QdYfU\i�d_�dXU�VYbcd�`_Y^d��2_dX
]UdX_Tc�bUce\d�Y^�dXU�cQ]U�dbQ^cV_b]QdY_^�

3X__cU�`QWU�Absolute�d_�TUVY^U�QRc_\edU�S__bTY^QdUc�

6YWebU�% �!&*�CUS_^T�@_Y^d*�1Rc_\edU�3__bTY^QdUc



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%")

I_e�]YWXd�Q\c_�TUVY^U�Q�bU\QdYfU�`_cYdY_^�d_�dXU�VYbcd�`_Y^d�Ri�SX__cY^W
`QWU�Relative�Q^T�U^dUbY^W�dXU�bU\QdYfU�fQ\eUc�TYcdQ^SU�Q^T�QjY]edX�

6YWebU�% �!'*�CUS_^T�@_Y^d*�BU\QdYfU�3__bTY^QdUc

9^�dXYc�UhQ]`\U�i_e�XQfU�TUVY^UT�Q�dbQ^c\QdY_^��Q�b_dQdY_^�Q^T�Q�cSQ\U
VQSd_b�
9V�i_e�gQ^d�d_�TUVY^U�Q�`_cYdY_^�_VVcUd�Q^T�b_dQdY_^�gYdX_ed�Q^i�cSQ\Y^W�
deb^�d_�dXU�bU\QdYfU�TUVY^YdY_^�_`dY_^�_V�dXU�cUS_^T�`_Y^d��`QWU�Rela-
tive���I_e�gY\\�^_dYSU�dXU�SebbU^d�TYcdQ^SU�Q^T�QjY]edX�RUdgUU^�dXU
dg_�`_Y^dc��:ecd�U^dUb�Q�^Ug�fQ\eU�V_b�dXU�QjY]edX�d_�_bYU^d�dXU�\_SQ\
CicdU]��Red�T_�^_d�SXQ^WU�dXU�TYcdQ^SU�fQ\eU�

6YWebU�% �!(*�@_cYdY_^�?VVcUd�gYdX_ed�Q^i�CSQ\Y^W



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%# 

1SSU`d�gYdX�OK��Cancel�cd_`c�dXU�dbQ^c\QdY_^�TYQ\_W���7U_DbQ^c�gY\\
cdQbd�dXU�dbQ^c\QdY_^�Q^T�TYc`\Qi�Q�^Ug�@_Y^d�<Ycd�gYdX�Q\\�`_Y^dc�dbQ^c�
\QdUT�d_�dXU�^Ug�`_cYdY_^c�

6YWebU�% �!)*�DbQ^cV_b]UT�@_Y^d�<Ycd

7U_DbQ^c�^Q]Uc�dXU�^Ug�@_Y^d�<Ycd�Qed_]QdYSQ\\i�Y^S\eTY^W�Q�cUbYQ\
^e]RUb��I_e�SQ^�Q\c_�bU^Q]U�dXU�\Ycd�ecY^W�dXU�]U^e�_`dY_^
Points/Rename Point List�

% �$ DbQ^cV_b]QdY_^�gYdX�@QbQ]UdUbc�4UbYfUT
Vb_]�1TZecd]U^d

7U_DbQ^c�ce``_bdc�`_Y^d�dbQ^cV_b]QdY_^�gYdX�XU\`�_V�`QbQ]UdUbc�TU�
bYfUT�Vb_]�QTZecd]U^d��DXYc�]Qi�RU�'�`QbQ]UdUbc�Vb_]�Q�'�@QbQ]UdUb
1TZecd]U^d��$�`QbQ]UdUbc�Vb_]�Q�$�@QbQ]UdUb�1TZecd]U^d�_b�%�`Q�
bQ]UdUbc�Vb_]�Q^�1TZecd]U^d�Y^�@\Q^U�Q^T�8UYWXd��cUU�SXQ`dUb�%!�(��

1SdYfQdU�dXU�Q``b_`bYQdU�`_Y^d�\Ycd��Q^T�dXU^�SX__cU Transforma-
tion/Transform with Adj. Parameters��1�R_h�gY\\�RU�TYc`\QiUT
Q\\_gY^W�i_e�d_�SX__cU�dXU�dbQ^cV_b]QdY_^�di`U*



7U_DbQ^c % ��@_Y^d�DbQ^cV_b]QdY_^
EcUbµc�=Q^eQ\

%#!

������6YWebU�% �" *�DbQ^cV_b]QdY_^�Di`Uc

I_e�]Qi�SX__cU�Q�dbQ^cV_b]QdY_^�gYdX�`QbQ]UdUbc�Vb_]�Q

• '�@QbQ]UdUb�1TZecd]U^d dbQ^c\QdUc��b_dQdUc�Q^T�cSQ\Uc�Y^�
c`QSU

• $�@QbQ]UdUb�1TZecd]U^d dbQ^c\QdUc��b_dQdUc�Q^T�cSQ\Uc�Y^�
`\Q^U

• @\Q^U���8UYWXd�1TZecd]U^d dbQ^c\QdUc��b_dQdUc�Q^T�cSQ\Uc�Y^�
`\Q^U�Q^T�XUYWXd

@ecX�dXU�bUc`USdYfU�bQTY_�Redd_^�Q^T�QSSU`d�gYdX�OK��Cancel�cd_`c
dXU�dbQ^cV_b]QdY_^�TYQ\_W���1�TYQ\_W�gY^T_g�dXU^�_VVUbc�dXU�\Ycd�_V
cd_bUT�`QbQ]UdUb�cUdc��DXU�\Ycd�S_^dQY^c�_^\i�dX_cU�`QbQ]UdUb�cUdc�S_b�
bUc`_^TY^W�d_�dXU�SX_cU^�dbQ^cV_b]QdY_^�di`U�



% ��@_Y^d�DbQ^cV_b]QdY_^� 7U_DbQ^c
EcUbµc�=Q^eQ\

%#"

6YWebU�% �"!*�@QbQ]UdUb�CUdc

8YWX\YWXd�_^U�_V�dXU�`QbQ]UdUb�cUdc�Q^T�QSSU`d�gYdX�OK��Cancel�cd_`c
dXU�dbQ^cV_b]QdY_^�TYQ\_W���7U_DbQ^c�gY\\�UhUSedU�dXU�dbQ^cV_b]QdY_^
Q^T�TYc`\Qi�dXU�^Ug�@_Y^d�<Ycd�gYdX�Q\\�`_Y^dc�dbQ^cV_b]UT�gYdX�dXU
SX_cU^�`QbQ]UdUbc�

6YWebU�% �""*�@_Y^d�<Ycd�_V�DbQ^cV_b]UT�@_Y^dc

7U_DbQ^c�^Q]Uc�dXU�^Ug�@_Y^d�<Ycd�Qed_]QdYSQ\\i�Y^S\eTY^W�Q�cUbYQ\
^e]RUb��Red�i_e�]Qi�bU^Q]U�dXU�\Ycd�ecY^W�dXU�]U^e�_`dY_^�Points/
Rename Point List�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%##

%!� <UQcd�CaeQbUc�1TZecd]U^d

DXU�bUce\dc�_RdQY^UT�Vb_]�`b_SUccY^W�7@C�_RcUbfQdY_^c�QbU�dXbUU�
TY]U^cY_^Q\�3QbdUcYQ^�S__bTY^QdUc�Y^�dXU�G7C($�CicdU]��gXYSX�QbU
TUVY^UT�Y^�Q^�5QbdX�SU^dUbUT��5QbdX�VYhUT�VbQ]U�

I_e�gY\\�`b_RQR\i�XQfU�d_�dbQ^cV_b]�dXUcU�`_Y^dc�Y^d_�Q�\_SQ\�S__bTY�
^QdU�cicdU]��gXYSX�_VVUbc�S_^db_\�`_Y^d�S__bTY^QdUc�

7U_DbQ^c�_VVUbc�Q�\UQcd�caeQbUc�QTZecd]U^d�]_Te\U��gXYSX�TUdUb]Y^Uc
dXU�RUcd�VYddY^W�dbQ^cV_b]QdY_^�`QbQ]UdUbc�d_�dbQ^cV_b]�_^U�`_Y^d�\Ycd
Y^d_�Q^_dXUb�

1�DXY]R\UVe\�_V�DXU_bi

DXU�QTZecd]U^d�Yc�RQcUT�_^�UaeQdY_^c�gXUbU�dXU�_RcUbfQdY_^c�QbU�Uh�
`bUccUT�Qc�Ve^SdY_^�_V�e^[^_g^�`QbQ]UdUbc��1�DQi\_b�cUbYUc�Uh`Q^cY_^
Yc�`UbV_b]UT�RUSQecU�_V�dXU�^_^�\Y^UQbYdi�_V�dXU�Ve^SdY_^c��DXYc�bU�
aeYbUc�Q``b_hY]QdU�fQ\eUc�V_b�dXU�`QbQ]UdUbc��DXU�bUce\dY^W�\Y^UQb�_R�
cUbfQdY_^�]_TU\�SQ^�RU�Uh`bUccUT�Y^�Q�]QdbYh���fUSd_b�^_dQdY_^�Qc

l = A * x

gXUbU

l�ª� fUSd_b�_V�_RcUbfQdY_^
A�ª TUcYW^�]QdbYh
x�ª fUSd_b�_V�e^[^_g^c

1cce]Y^W�^�_RcUbfQdY_^c�Q^T�e�e^[^_g^�`QbQ]UdUbc�\UQTc�d_�Q�TUcYW^
]QdbYh�A�S_]`bYcY^W�^�b_gc�Q^T�e�S_\e]^c��?RcUbfQdY_^c�QbU�`_Y^dc



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%#$

WYfU^�Y^�dXU�S_^db_\�S__bTY^QdU�cicdU]�_b�Y^�dXU�c_ebSU�S__bTY^QdU�cic�
dU]��D_�QccebU�S_^cYcdU^Si��dXU�^_YcU�fUSd_b�v�Yc�QTTUT�d_�dXU�fUSd_b�_V
_RcUbfQdY_^c*

v = A * x - l

DXU�c_\edY_^�_V�dXYc�cicdU]�RUS_]Uc�e^YaeU�Ri�dXU�\UQcd�caeQbUc�`bY^�
SY`\U

vT * v = minimum.

DXU�c_\edY_^�]QdbYh�x�_V�dXU�e^[^_g^�S__bTY^QdUc�Yc�S_]`edUT�Qc*

x = (AT * A)-1 * AT * l .

DXU�8Q^T\Y^W

I_e�gY\\�VY^T�_ed�dXQd�SQbbiY^W�_ed�Q^�QTZecd]U^d�Yc�cY]`\U��9d�Yc�QS�
S_]`\YcXUT�Ri�]Q[Y^W�Q�]_ecU�S\YS[�

1�^e]RUb�_V�`_Y^dc�QbU�^USUccQbi��gXYSX�QbU�S_]]_^�d_�dg_�`_Y^d
\Ycdc��5�W���i_e�cX_e\T�ecU�dXU�dbQ^cV_b]QdY_^�QTZecd]U^d�]UdX_T�d_�QT�
Zecd�Q�\Ycd�_V�`_Y^dc�TUbYfUT�Vb_]�Q�7@C�SQ]`QYW^�Y^�dXU�G7C($�CicdU]
d_�Q�\_SQ\�TQde]�ceSX�Qc�²4UedcSX\Q^TOGUcd³��9V�i_e�Zecd�dbQ^cV_b]�dXU
`_Y^dc�_V�dXU�G7C($�CicdU]�d_�dXU�\_SQ\�CicdU]��dXU�S_^db_\�`_Y^dc
WU^UbQ\\i�T_�^_d�VYd�fUbi�gU\\��DXUbUV_bU��i_e�gY\\�^UUT�Q^_dXUb�'�`Q�
bQ]UdUb�cY]Y\QbYdi�dbQ^cV_b]QdY_^�d_�]Q[U�dXU�S_^db_\�`_Y^dc�S_^Wbe�
U^d��7U_DbQ^c�S_]`edUc�dXU�^Ug�'��bUc`USdYfU\i�$�_b�%��TU`U^TY^W�_^
i_eb�SX_YSU��`QbQ]UdUbc�Qc�gU\\�Qc�Q�^Ug�\Ycd�_V�QTZecdUT�`_Y^dc
�PointList-ResultList��



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%#%

7U_DbQ^c�Q\\_gc�d_�SbUQdU�dXbUU�TYVVUbU^d�dbQ^cV_b]QdY_^�`QbQ]UdUb
cUdc*

• 1TZecd]U^d�_V�Q�'�`QbQ]UdUb�dbQ^cV_b]QdY_^�cUd�
• 1TZecd]U^d�_V�Q�$�`QbQ]UdUb�dbQ^cV_b]QdY_^�cUd�
• 1TZecd]U^d�_V�Q�$�`QbQ]UdUb�dbQ^cV_b]QdY_^�Q^T�XUYWXd�

DXU�`QbQ]UdUb�cUdc�i_e�SX__cU�gY\\�TU`U^T�_^�dXU�[Y^T�_V�i_eb�`_Y^dc
Q^T�dXUYb�bU\QdY_^�d_�dXU�S_^db_\�`_Y^d�\Ycd�

6YWebU�%!�!*�1TZecd]U^d�BUce\d



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%#&

DXU�XQ^T\Y^W�_V��Q\\�QTZecd]U^d�`b_SUccUc�V_\\_gc�Q\gQic�dXU�cQ]U
cSXU]U��Y^TU`U^TU^d\i�_V�dXU�di`U�_V�QTZecd]U^d��DXU�V_\\_gY^W�cdU`c
XQfU�d_�RU�S_^cYTUbUT*

6YWebU�%!�"*�1TZecd]U^d�@b_SUcc



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%#'

%!�! CdQbd�1TZecd]U^d

D_�cdQbd�Q^�QTZecd]U^d�SX__cU�dXU�`_Y^d�\Ycd�d_�RU�QTZecdUT�Q^T�TUVY^U
dXU�S_^db_\�`_Y^d�\Ycd��I_e�]Qi�RU�`b_]`dUT�d_�cUd�c_]U�_`dY_^c��TU�
`U^TY^W�e`_^�dXU�di`U�_V�QTZecd]U^d�

%!�!�! 4UVY^U�@_Y^d�<Ycd�V_b�1 TZecd]U^d

D_�TUVY^U�dXU�`_Y^d�\Ycd�d_�RU�QTZecdUT��Zecd�QSdYfQdU�dXU�\Ycd�

6YWebU�%!�#*�1SdYfQdU�C_ebSU�@_Y^d�<Ycd

9^�QTZecd]U^d�V_b�`\Q^U�Q^T�XUYWXd��i_e�]Qi�QSdYfQdU�_b�TUQSdYfQdU
`\Q^U�Q^T�XUYWXd�Y^`ed�Y^V_b]QdY_^�Y^TYfYTeQ\\i�V_b�UQSX�`_Y^d��YV�fQ\�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%#(

eUc�Q``UQb�d_�RU�_ed\YUbc��1TTYdY_^Q\�SXUS[R_hUc�Q\\_g�i_e�d_�cU\USd
dXU�Y^`ed�fQ\eUc�Q^T�d_�bUT_�QTZecd]U^d�dXU^�

7U_DbQ^c�TYc`\Qic�dXU�QTTYdY_^Q\�SXUS[R_hUc�QVdUb�i_e�XQfU�S\YS[UT
Options/Optional Columns… �Q^T�SXUS[UT�_^U�_b�R_dX�_`dY_^c�_V
dXU�@8�1TZecd]U^d�Wb_e`��PLANE Checkboxes, Height Check-
boxes ���3\YS[�OK��Cancel gY\\�SQ^SU\�Q^i�SXQ^WUc�]QTU��

6YWebU�%!�$*�1SdYfQdU�@8�1TZecd]U^d�3XUS[R_hUc

I_e�gY\\�^_dYSU�dXQd�SXUS[R_hUc�QbU�QTTUT�d_�dXU�XUYWXdc�Q^T�`_cYdY_^c
_V�dXU�SX_cU^�`_Y^d�\Ycd�

6YWebU�%!�%*�CU\USd�_b�4UcU\USd�@_Y^dc��8UYWXdc�_b�@_cYdY_^c

DXUcU�SXUS[R_hUc�QbU�SXUS[UT��Red�SQ^�RU�e^SXUS[UT��9^�dXYc�gQi�i_e
SQ^�TUcU\USd�S_]`\UdU�`_Y^dc��cUU�SXQ`dUb�$)�'���XUYWXdc�_b�`_cYdY_^c�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%#)

7U_DbQ^c�gY\\�^_d�S_^cYTUb�TUcU\USdUT�`_Y^dc��XUYWXdc�_b�`_cYdY_^c�V_b
QTZecd]U^d�

%!�!�" �4UVY^U�3_^db_\�@_Y^d� <Ycd

D_�cdQbd�Q^�QTZecd]U^d�7U_DbQ^c�^UUTc�Q�S_^db_\�\Ycd�S_^dQY^Y^W
[^_g^�`_Y^dc��U�W���WYfU^�Ri�Q�cebfUiY^W�QedX_bYdi��DXU�S_^db_\�\Ycd�XQc
d_�S_^dQY^�cUfUbQ\�`_Y^dc�gYdX�YTU^dYSQ\�`_Y^d�^e]RUb�Qc�dXU�1TZecd�
]U^d�@_Y^d�<Ycd��Q\c_�SQ\\UT�c_ebSU�`_Y^d�\Ycd���1d�\UQcd�dXbUU�`_Y^dc
]ecd�XQfU�YTU^dYSQ\�`_Y^d�^e]RUbc�d_�Q\\_g�Q�dXbUU�TY]U^cY_^Q\�QT�
Zecd]U^d���Dg_�`_Y^dc�QbU�ceVVYSYU^d�V_b�Q�"4�QTZecd]U^d�Q^T�QTZecd�
]U^d�Y^�`\Q^U�Q^T�XUYWXd�

6YWebU�%!�&*�C_ebSU�Q^T�3_^db_\�@_Y^d�<Ycdc



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%$ 

D_�TUVY^U�dXU�S_^db_\�`_Y^d�\Ycd�SX__cU�dXU�Transformation/Op-
tions/Default Control Point List _`dY_^��1�TYQ\_W�gY^T_g�Q\�
\_gc�i_e�d_�SX__cU�dXU�S_^db_\�`_Y^d�\Ycd�Vb_]�Q�\Ycd�_V�`_Y^d�\Ycd�

6YWebU�%!�'*�CU\USd�3_^db_\�@_Y^d�<Ycd

DXYc�S_^db_\�`_Y^d�\Ycd�gY\\�RU�fQ\YT�V_b�dXU�@b_ZUSd�Qc�\_^W�Qc�i_e�T_�^_d
SXQ^WU�dXU�U^dbi��9V�i_e�\UQfU�dXU�@b_ZUSd�gYdX_ed�cQfY^W��dXU�S_^db_\
`_Y^d�\Ycd�^Q]U�gY\\�^_d�RU�cQfUT��d__�

7U_DbQ^c�Yc�QR\U�d_�`UbV_b]�Q^�QTZecd]U^d�Y^�c`YdU�_V�TYVVUbY^W�Cic�
dU]c��DXU�CicdU]�_V�dXU�bUce\d�`_Y^d�\Ycd�gY\\�Q\gQic�RU�dXU�cQ]U�CicdU]
Qc�dXQd�_V�dXU�S_^db_\�`_Y^d�\Ycd��3__bTY^QdUc�gY\\�RU�WYfU^�Qc�3QbdUcYQ^
S__bTY^QdUc�QVdUb�'�`QbQ]UdUb�QTZecd]U^d��Qc�WU_WbQ`XYSQ\�S__bTY^QdUc
QVdUb�$�`QbQ]UdUb�QTZecd]U^d�

1SSU`d�gYdX�OK�Q^T�7U_DbQ^c�gY\\�`UbV_b]�dXU�QTZecd]U^d��1c�bUce\d
i_e�gY\\�VY^T�Q�^Ug�`_Y^d�\Ycd��bUce\d�\Ycd��Q^T�dXU�1TZecd]U^d�BUce\d
gY^T_g��cUU�cUSdY_^�%!�"��gY\\�`_`�e`�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%$!

���
6YWebU�%!�(*�1TZecd]U^d�BUce\d������������������������6YWebU�%!�)*�BUce\d�@_Y^d�<Ycd

7U_DbQ^c�gbYdUc�Q�bUce\d�bU`_bd�Y^d_�Q�TUVQe\d�VY\U��6_b�UQSX�dbQ^cV_b�
]QdY_^�QTZecd]U^d�di`U�_^U�TUVQe\d�bU`_bd�VY\U�UhYcdc*�RE-
PORT3D.TMP, REPORT2D.TMP, REPORTPH.TMP��5QSX�^Ug�QT�
Zecd]U^d�_fUbgbYdUc�dXU�TUVQe\d�bU`_bd�_V�Ydc�di`U�

D_�cQfU�d_�TYVVUbU^d�bU`_bd�VY\Uc��i_e�]Qi�S\YS[�Transformation /
Options��dXU^�SX__cU�_^U�_V�dXU�QTZecd]U^d�di`Uc�Q^T�SXQ^WU�dXU
U^dbi�Y^�dXU�Report File Name R_h��I_e�]Qi�Q\c_�Browse…�V_b
QfQY\QR\U�TYbUSd_bYUc��cUU�cUSdY_^c�%!�&����%!�(��

I_e�]Qi�cQfU�dXU�SQ\Se\QdUT�QTZecd]U^d�`QbQ]UdUbc�Vb_]�dXU�1TZecd�
]U^d�BUce\d�gY^T_g�V_b�VebdXUb�ecU��cUU�cUSdY_^�%!�#���9V�i_e�S\_cU�dXU
1TZecd]U^d�BUce\d�gY^T_g�gYdX_ed�cQfY^W��dXU�QTZecd]U^d�`QbQ]UdUbc
gY\\�RU�\_cd�

%!�!�# CUd�1TZecd]U^d�?`dY_^c

@bY_b�d_�QTZecd]U^d�i_e�]Qi�TUVY^U�dbQ^cV_b]QdY_^�`QbQ]UdUbc�d_�RU
XU\T�VYhUT��DXUcU�fQ\eUc�]Qi�RU�cUd�Y^�Q^�_`dY_^c�gY^T_g�Q^T�SQ^�RU
bU`_bdUT�Y^�Q�bU`_bd�VY\U�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%$"

4U`U^TY^W�_^�dXU�QTZecd]U^d�di`U��Q�TYVVUbU^d�^e]RUb�_V�`QbQ]UdUbc
SQ^�RU�XU\T�VYhUT��DXUbUV_bU��dXbUU�_`dY_^�gY^T_gc�UhYcd��3X__cU
Transformation/Options�Q^T�dXU^

• 3D Adjustment and Transformation

• 2D Adjustment and Transformation

• Plane + Height Transformation

I_e�gY\\�VY^T�VebdXUb�Y^V_b]QdY_^�_^�dXU�?`dY_^c�gY^T_g�Y^�dXU�cUS�
dY_^c�_^�dXU�bUc`USdYfU�QTZecd]U^d�di`Uc�

D_�TUVY^U�_b�SXQ^WU�dXU�S_^db_\�`_Y^d�\Ycd�SX__cU�Transforma-
tion/Options/Default Control Point List��cUU�cUSdY_^
%!�!�"��

D_�TUVY^U�gXUdXUb�7U_DbQ^c�cXQ\\�TYc`\Qi�`\Q^U�Q^T�XUYWXd�SXUS[�
R_hUc�V_b�dXU�SebbU^d�`_Y^d�\Ycd�SX__cU�Options/Optional Col-
umns… �cUU�cUSdY_^�%!�!�!�

%!�" 1TZecd]U^d�BUce\d c

GXU^�Q^�QTZecd]U^d�_`UbQdY_^�XQc�RUU^�ceSSUccVe\\i�S_]`\UdUT��dg_
dXY^Wc�XQ``U^*

Q�� DXU�BUce\d�@_Y^d�<Ycd�cX_gc�e`��gXYSX�S_^dQY^c�dXU�`_Y^dc�_V�dXU
c_ebSU�\Ycd�gXYSX�QbU�dbQ^cV_b]UT�Y^d_�dXU�CicdU]�_V�dXU�S_^db_\�\Ycd
gYdX�dXU�SQ\Se\QdUT�QTZecd]U^d�`QbQ]UdUbc�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%$#

R�� S_^SebbU^d\i��dXU�1TZecd]U^d�BUce\d�TYQ\_W�`_`c�e`�gXYSX�cX_gc
i_e�Q�cX_bd�_fUbfYUg�_V�dXU�aeQ\Ydi�_V�dXU�QTZecd]U^d��6b_]�gYdXY^
dXYc�TYc`\Qi�i_e�]Qi�dQ[U�VebdXUb�cdU`c�d_

• bUfYUg�Q�TUdQY\UT�QTZecd]U^d�bU`_bd
• cgYdSX�S_^db_\�`_Y^dc�_^�_b�_VV
• bUT_�dXU�QTZecd]U^d
• cQfU�dXU�QTZecd]U^d�`QbQ]UdUbc

?^SU�i_e�QbU�cQdYcVYUT�gYdX�dXU�QTZecd]U^d�bUce\d��S\_cU�dXU�1TZecd�
]U^d�BUce\d�gY^T_g�Q^T�S_^dY^eU�Y^�^_b]Q\�g_b[Y^W�]_TU�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%$$

DXU�1TZecd]U^d�BUce\d�gY^T_g

6YWebU�%!�! *�1TZecd]U^d�BUce\d�GY^T_g

DXU�d_`�_V�dXU�TYQ\_W�R_h�TYc`\Qic���Vb_]�dXU�\UVd�d_�dXU�bYWXd���dXU
^Q]Uc�_V�dXU�C_ebSU�<Ycd��_V�dXU�S_^db_\�@_Y^d�<Ycd�Q^T�_V�dXU�BUce\d
<Ycd���9V�Q�cdbY^Wc�Yc�d__�\_^W�d_�RU�TYc`\QiUT�Y^�dXU�cdbY^W�VYU\T��S\YS[
Y^d_�dXU�VYU\T�Q^T�]_fU�dXU�Sebc_b�d_�dXU�\UVd�_b�bYWXd��

6YWebU�%!�!!*�BUcYTeQ\c

DXU�]QY^�`Qbd�_V�dXU�R_h�S_^dQY^c�dXU�bUce\dc�_V�dXU�S_^db_\�`_Y^dc
ecUT�V_b�QTZecd]U^d��6_b�UQSX�`_Y^d�dXU�V_\\_gY^W�YdU]c�QbU�WYfU^*
• 3XUS[�R_h
• @_Y^d�^e]RUb
• BUce\dY^W�bU\QdYfU�bUcYTeQ\�Y^�`UbSU^d�_V�dXU�]QhY]e]�bUcYTeQ\��1

^e]UbYSQ\�fQ\eU�Yc�WYfU^�Qc�gU\\�Qc�Q^�Y^TYSQd_b�RQb�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%$%

• 1Rc_\edU�bUcYTeQ\�fQ\eUc�V_b�UQSX�S__bTY^QdU��TU`U^TY^W�_^�dXU
SX_cU^�S__bTY^QdU�cicdU]�

• 3XUS[R_hUc�V_b�`\Q^U�Q^T�XUYWXd�QTZecd]U^d���_^\i�Y^�@\Q^U��
8UYWXd�1TZecd]U^d��

DXU�`_Y^dc�QbU�\YcdUT�Y^�_bTUb�_V�dXU�fQ\eU�_V�dXU�bU\QdYfU�bUcYTeQ\�

?V�S_ebcU��i_e�SQ^^_d�SXQ^WU�dXU�bUce\dY^W�bUcYTeQ\c��DXU�SXUS[
R_hUc��X_gUfUb��Q\\_g�Q�^Ug�S_]RY^QdY_^�_V�S_^db_\�`_Y^dc��DXb_eWX
dXYc�Q^T�gYdX�XU\`�_V�dXU�Redo Adjustment�Redd_^�i_e�XQfU�dXU�`_c�
cYRY\Ydi�d_�bU`UQd�dXU�`_Y^d�QTZecd]U^d��U�W���gYdX_ed�Q�RQT�`_Y^d�

6_eb�Redd_^c�Qd�dXU�R_dd_]�_V�dXU�1TZecd]U^d�BUce\d�gY^T_g�Q\\_g
VebdXUb�g_b[�gYdX�dXU�_RdQY^UT�bUce\dc��I_e�]Qi�cQfU�dXU�_RdQY^UT�`Q�
bQ]UdUbc�V_b�VebdXUb�S_^db_\��Save Parameters���]Qi�fYUg��UTYd�Q^T
`bY^d�Q�bU`_bd�_VVUbY^W�S_]`\UdU�Y^V_b]QdY_^�_^�c_ebSU�Q^T�S_^db_\
\Ycdc�Q^T�_^�dXU�QTZecd]U^d�bUce\dc��View Report��Q^T�bUT_�dXU�QT�
Zecd]U^d�ecY^W��U�W���Q�TYVVUbU^d�cUd�_V�S_^db_\�`_Y^dc��Redo Adjust-
ment��

6YWebU�%!�!"*�1TZecd]U^d�BUce\d�GY^T_g�?`dY_^c



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%$&

%!�# CQfU�1TZecd]U^d�@QbQ]UdUbc

I_e�]Qi�gQ^d�d_�]Q[U�dbQ^cV_b]QdY_^c�ecY^W�`QbQ]UdUbc�TUbYfUT�Ri�Q^
QTZecd]U^d��DXUbUV_bU��QTZecd]U^d�`QbQ]UdUbc�cX_e\T�RU�cQfUT�V_b
VebdXUb�ecU�

D_�cQfU�dXU�`QbQ]UdUbc�Zecd�_RdQY^UT�S\YS[�_^�dXU�Save Parameters
Redd_^��1�TYQ\_W�cX_gc�e`�

6YWebU�%!�!#*�CQfU�@QbQ]UdUbc�4YQ\_W

I_e�SQ^�QccYW^�Q�^Q]U�d_�dXYc�cUd�_V�`QbQ]UdUbc��DXU�^Q]U�]Qi�S_^cYcd
_V�&�Q\`XQ^e]UbYS�SXQbQSdUbc��3X__cU�OK�d_�QSSU`d�dXU�^Q]U��9V�i_e
T_�^_d�gQ^d�d_�cQfU�`QbQ]UdUbc��dXU^�SX__cU�Cancel�

6YWebU�%!�!$*�CQfU�@QbQ]UdUbc�4YQ\_W



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%$'

>_dU��dXQd�dXU�S_bbUc`_^TY^W�bU`_bd�VY\U�gY\\�Q\c_�RU�bU^Q]UT�QSS_bT�
Y^W�d_�dXU�^Q]U�_V�dXU�`QbQ]UdUb�cUd��DXYc�gQi��i_e�SQ^�bUfYUg�dXU�bU�
ce\dc�\QdUb�gXU^�i_e�gQ^d�d_�ecU�dXU�`QbQ]UdUb�cUd�V_b�dbQ^cV_b]QdY_^c�
DXUcU�bU`_bd�VY\Uc�QbU�Ri�TUVQe\d�cd_bUT�Y^�dXU�<INSTALL DIR>\
SYSDBS�TYbUSd_bi�Q^T�SQ^�RU�UQcY\i�bUfYUgUT��cUU�^Uhd�cUSdY_^��

%!�$ FYUg�Q�BU`_bd�6Y\U

1�BU`_bd�T_Se]U^dc�QTZecd]U^d�bUce\dc�Qc�gU\\�Qc�QTZecd]U^d�c_ebSUc�
I_e�]Qi�UTYd�_b�`bY^d�dXU�bU`_bd�VY\Uc�

9V�i_e�TYT�^_d�iUd�cQfU�QTZecd]U^d�`QbQ]UdUbc��7U_DbQ^c�Qed_]QdYSQ\\i
cd_bUc�bU`_bd�VY\Uc�Ri�TUVQe\d�^Q]Uc�Y^d_�Q�TUVQe\d�TYbUSd_bi��7U_DbQ^c
ecUc�Q�TYbUSd_bi�V_b�dU]`_bQbi�VY\Uc��YV�i_e�XQfU�cUd�Q�GY^T_gc�U^fY�
b_^]U^d�fQbYQR\U�TEMP��!cd�SX_YSU��_b�TMP��"^T�SX_YSU���9V�^_�ceSX�TY�
bUSd_bi�SQ^�RU�V_e^T��7U_DbQ^c�cd_bUc�dXU�TUVQe\d�bU`_bd�Y^d_�dXU�Seb�
bU^d�TYbUSd_bi��#bT�SX_YSU���I_e�]Qi�cd_bU�Q�bU`_bd�VY\U�e^TUb�Q�^Ug
^Q]U�Q^T�Y^d_�Q^i�TYbUSd_bi�

9V�i_e�XQfU�Q\bUQTi�cQfUT�dXU�QTZecd]U^d�`QbQ]UdUbc��7U_DbQ^c�]_fUc
dXU�bU`_bd�VY\Uc�d_�dXU�<INSTALL DIR>\SYSDBS�TYbUSd_bi�

DXU�Redd_^�View Report�cdQbdc�dXU�C`USdbQ�@bUSYcY_^�DUbbQcQd�=e\�
dY@QWU�d__\�gYdX�dXU�SebbU^d�bU`_bd�Qc�Q�=e\dY@QWU�T_Se]U^d��I_e�gY\\
VY^T�S\_cUb�Y^V_b]QdY_^�_^�dXU�Ve^SdY_^Q\Ydi�Q^T�dXU�XQ^T\Y^W�_V�=e\�
dY@QWU�Y^�dXU�=e\dY@QWU�EcUbµc�=Q^eQ\�Q^T�dXU�=e\dY@QWU�=QSb_�@b_�
WbQ]]Y^W�7eYTU�

DXU�V_\\_gY^W�Yc�Q^�UhQ]`\U�_V�Q�=e\dY@QWU�#4�QTZecd]U^d�bU`_bd�
6Ybcd��Yd�ce]]QbYjUc�dXU�TQdU�_V�SbUQdY_^��dXU�]UdX_T�Q^T�dXU�c_ebSUc



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%$(

V_b�QTZecd]U^d��DXU�bUce\dc�V_\\_g*�dXU�bU`_bd�Y^V_b]c�_^�dXU�^e]RUb
_V�YdUbQdY_^c��dXU�QTZecdUT�`QbQ]UdUbc��cSQ\U��b_dQdY_^�H�I�J�Q^T�dbQ^c�
\QdY_^�H�I�J��Q^T�dXU�cdQ^TQbT�Ubb_b�_V�e^Yd�gUYWXd��1�dQR\U�cX_gc�dXU
bUcYTeQ\c�Y^�dXU�`\Q^U�dQ^WU^dYQ\�cicdU]�
9V�Q^�QTZecd]U^d�VQY\UT��U�W���RUSQecU�fQ\eUc�TYT�^_d�S_^fUbd�QVdUb�))�Yd�
UbQdY_^c��7U_DbQ^c�gY\\�^UfUbdXU\Ucc�SbUQdU�Q�bU`_bd��gXYSX�Y^S\eTUc�Q^
Ubb_b�]UccQWU�

6YWebU�%!�!%*�=e\dY@QWU�1TZecd]U^d�BU`_bd



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%$)

%!�% BUT_�1TZecd]U^dc

D_�bU`UQd�QTZecd]U^dc�cU\USd�_b�TUcU\USd�dXU�S_^db_\�`_Y^dc�V_b�Q�^Ug
QTZecd]U^d�ecY^W�dXU�SXUS[�R_hUc��DXYc�Q\\_gc�i_e�d_�TUcU\USd�_ed\YUbc�
GYdX�Q^�QTZecd]U^d�Y^�`\Q^U�Q^T�XUYWXd��i_e�]Qi�Q\c_�cU\USd�_b�TUcU�
\USd�`QbdYSe\Qb�`_cYdY_^�_b�XUYWXd�fQ\eUc��7U_DbQ^c�gY\\�^_d�S_^cYTUb
TUcU\USdUT�`_Y^dc��XUYWXdc�_b�`_cYdY_^c�V_b�bUQTZecd]U^d�

GXU^�i_e�XQfU�S\YS[UT�dXU�Redo Adjustment�Redd_^��i_e�SQ^�TU�
SYTU�gXUdXUb�i_e�gQ^d�d_�_fUbgbYdU�dXU�UhYcdY^W�bUce\d�\Ycd��9V�i_e�T_^µd�
i_e�SQ^�c`USYVi�Q�^Ug�bUce\d�\Ycd�^Q]U�V_b�dXU�_\T�bUce\d�\Ycd�

6YWebU�%!�!&*�>Ug�>Q]U�V_b�?\T�BUce\d�<Ycd

1�^Ug�1TZecd]U^d�BUce\d�R_h�gY\\�cX_g�dXU�bUce\d�`QbQ]UdUbc�_V�dXU
bUT_^U�QTZecd]U^d��DXU�R_h�cX_gc�Q\\�dXU�`bUfY_ec�`_Y^dc��@_Y^dc�TU�
cU\USdUT�gY\\�RU�dXU�\Qcd�Y^�_bTUb��4ebY^W�QTZecd]U^d�dXUi�XQfU�^_d
RUU^�S_^cYTUbUT�V_b�dXU�^Ug\i�TUbYfUT�`QbQ]UdUbc��8_gUfUb��dXUYb
^Ug�bU\QdYfU�Q^T�QRc_\edU�bUcYTeQ\�fQ\eUc�S_]`edUT�Vb_]�dXUcU�`Q�
bQ]UdUbc�gY\\�RU�cX_g^�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%% 

6YWebU�%!�!'*�BUT_^U�1TZecd]U^d

%!�& #4�1TZecd]U^d

D_�cdQbd�Q�dXbUU�TY]U^cY_^Q\�QTZecd]U^d�ecY^W�dXU�'�`QbQ]UdUb�cY]Y\Qb�
Ydi�dbQ^cV_b]QdY_^�SX__cU�dXU�\Ycd�_V�`_Y^dc�d_�RU�QTZecdUT��dXU�S_^db_\
`_Y^d�\Ycd��YV�Yd�Yc�^_d�Q\bUQTi�`bUcUd�S_bbUSd\i���cUd�`QbQ]UdUbc��Q^T�dXU^
SX__cU�Transformation/3D Adjustment��7U_DbQ^c�gY\\�cdQbd�dXU
QTZecd]U^d�`b_SUcc�Q^T�Qc�bUce\dc�i_e�gY\\�bUSUYfU�Q�@_Y^d<Ycd���BUce\d�
<Ycd�Q^T�dXU�#4�1TZecd]U^d�BUce\d�GY^T_g�

#4�1TZecd]U^d�?`dY_^c

I_e�]Qi�cUd�c_]U�_`dY_^c�RUV_bU�i_e�cdQbd�dbQ^cV_b]QdY_^��3X__cU
Transformation/Options/3D Adjustment and Transforma-
tion�Q^T�i_e�gY\\�cUU�dXU�V_\\_gY^W�#4�1TZecd]U^d�?`dY_^�gY^T_g�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%%!

6YWebU�%!�!(*�#4�1TZecd]U^d�?`dY_^c

9d�Q\\_gc�i_e�d_�VYh�UYdXUb�dXU�cSQ\U��dXU�dbQ^c\QdY_^Q\�`QbQ]UdUbc��_b�dXU
b_dQdY_^Q\�`QbQ]UdUbc��6_b�UhQ]`\U��i_e�]Qi�VYh�dXU�cSQ\Y^W�VQSd_b�
Q^T�dXUbURi�`bUfU^d�Q^i�QTZecd]U^d�_V�dXU�cSQ\Y^W�VQSd_b��9V�_^U�_V�dXU
_`dY_^c�Yc�SXUS[UT��dXU�bUc`USdYfU�Wb_e`�RU\_g�gY\\�RU�QSdYfQdUT�Q^T
i_e�SQ^�U^dUb�`QbQ]UdUb�fQ\eUc��9V�Q�SXUS[R_h�Yc�^_d�SXUS[UT��dXU�bU�
c`USdYfU�Wb_e`�gY\\�RU�Y^QSdYfU�Q^T�i_e�SQ^�^_d�U^dUb�VYhUT�`QbQ]UdUbc�
@_ccYR\i��Q\bUQTi�WYfU^�²VYhUT³�fQ\eUc�gY\\�^_d�RU�ecUT�V_b�dXU�S_]`edQ�
dY_^�_V�dbQ^cV_b]QdY_^�`QbQ]UdUbc��DXU�V_\\_gY^W�VYWebU�cX_gc�Q�cSQ\U
fQ\eU�Q^T�Q�b_dQdY_^�Qb_e^T�dXU�h�QhYc�gXYSX�gY\\�ecUT�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%%"

6YWebU�%!�!)*�#4�1TZecd]U^d�?`dY_^c*�6YhUT�CSQ\U

D_�VYh�dXU�cSQ\U�SXUS[�dXU�Use Fixed Scale Value�SXUS[R_h�Q^T
U^dUb�Q�cSQ\U�fQ\eU��DXU�TUVQe\d�cSQ\U�fQ\eU�Yc�!�

D_�VYh�dXU�dbQ^c\QdY_^�_b�b_dQdY_^�fQ\eUc��SXUS[�dXU�SXUS[R_hUc�Use
Fixed Translation�_b�Use Fixed Rotation,�bUc`USdYfU\i��9^
dXUcU�SQcUc�i_e�XQfU�d_�TUVY^U�dXU�#�fQ\eUc�H��I��J�cU`QbQdU\i��4UVQe\d
dbQ^c\QdY_^�_b�b_dQdY_^�fQ\eUc�QbU� � � ��WYfU^�Y^�]UdUbc��DXU�e^Yd�Yc�Y^�
TU`U^TU^d�Vb_]�dXU�e^Yd�cUddY^W�fYQ�Options/Unit Settings�

I_e�]Qi�Q\c_�Q\dUb�dXU�VY\U�^Q]U�Q^T�\_SQdY_^�V_b�dXU�#4�1TZecd]U^d
BU`_bd��DXU�Report File Name�cdbY^W�VYU\T�Q\\_gc�i_e�d_�SXQ^WU�dXU
VY\U�^Q]U�V_b�dXU�bU`_bd�VY\U��5QSX�^Ug�#4�QTZecd]U^d�gY\\�_fUbgbYdU
dXYc�VY\U�gYdX�Ydc�bU`_bd�

2i�TUVQe\d�dXU�bU`_bd�VY\Uc�QbU�cd_bUT�Y^�dXU�C:\T[E]MP�_b�SebbU^d�TY�
bUSd_bi��I_e�]Qi�Rb_gcU�dXU�TYc[�d_�c`USYVi�_dXUb�TYbUSd_bYUc
�Browse…��



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%%#

#4�1TZecd]U^d�@QbQ]UdUbc

9V�i_e�cQfU�dXU�QTZecd]U^d�`QbQ]UdUbc�TUbYfUT�Ri�Q�#4�QTZecd]U^d�gYdX
dXU�Redd_^�Save Parameters��dXUcU�gY\\�RU�gbYddU^�Y^d_�i_eb�TQde]
TQdQRQcU�VY\U�(<INSTALLDIR>\SYSDBS\DATUM.DBS���DXU�S_bbU�
c`_^TY^W�bU`_bd�VY\U�gY\\�RU�]_fUT�d_�dXU�cQ]U�TYbUSd_bi�e^TUb�dXU
^Q]U�A7*.MP�

%!�' "4�1TZecd]U^d

D_�cdQbd�Q�dg_�TY]U^cY_^Q\�QTZecd]U^d�gXYSX�QTZecdc�Q�$�`QbQ]UdUb
cY]Y\QbYdi�dbQ^cV_b]QdY_^�SX__cU�dXU�\Ycd�_V�`_Y^dc�d_�RU�QTZecdUT��dXU
S_^db_\�`_Y^d�\Ycd��YV�Yd�Yc�^_d�`bUcUd�S_bbUSd\i��cUd�`QbQ]UdUbc��Q^T�dXU^
SX__cU�Transformation/2D Adjustment��7U_DbQ^c�gY\\�cdQbd�dXU
QTZecd]U^d�`b_SUcc�Q^T�dXU�bUce\dc�gY\\�RU�TYc`\QiUT�Qc�Q�@_Y^d<Ycd���BU�
ce\d<Ycd�Q^T�dXU�"4�1TZecd]U^d�BUce\d�GY^T_g�

"4�1TZecd]U^d�?`dY_^c

I_e�]Qi�cUd�c_]U�_`dY_^c�RUV_bU�i_e�cdQbd�dbQ^cV_b]QdY_^��3X__cU
Transformation/Options/2D Adjustment and Transforma-
tion�Q^T�i_e�gY\\�cUU�dXU�V_\\_gY^W�"4�1TZecd]U^d�?`dY_^�gY^T_g�



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%%$

6YWebU�%!�" *�"4�1TZecd]U^d�?`dY_^c

9d�Q\\_gc�d_�VYh�UYdXUb�dXU�cSQ\U��_b�dXU�dg_�dbQ^c\QdY_^Q\�`QbQ]UdUbc��_b
dXU�b_dQdY_^Q\�`QbQ]UdUb��I_e�]Qi�VYh��U�W���dXU�b_dQdY_^�Q^W\U��Q^T
dXUbURi�`bUfU^d�`_Y^dc�d_�RU�b_dQdUT��9V�_^U�_V�dXU�_`dY_^c�Yc�SXUS[UT�
dXU�bUc`USdYfU�Wb_e`�RU\_g�gY\\�RU�QSdYfQdUT�Q^T�i_e�SQ^�U^dUb�`Q�
bQ]UdUb�fQ\eUc��9V�Q�SXUS[R_h�Yc�^_d�SXUS[UT��dXU�bUc`USdYfU�Wb_e`�gY\\
RU�Y^QSdYfU�Q^T�i_e�SQ^�^_d�U^dUb�VYhUT�`QbQ]UdUbc��@bUfY_ec\i�WYfU^
²VYhUT³�fQ\eUc�gY\\�^_d�RU�ecUT�Y^�dXU�S_]`edQdY_^�_V�dbQ^cV_b]QdY_^
`QbQ]UdUbc��cUU�cUSdY_^�%!�&��

D_�VYh�dXU�cSQ\U�SXUS[�dXU�Use Fixed Scale Value�SXUS[R_h�Q^T
U^dUb�Q�cSQ\U�fQ\eU��DXU�TUVQe\d�cSQ\U�fQ\eU�Yc�!�

D_�VYh�dXU�dbQ^c\QdY_^�fQ\eUc�SXUS[�dXU�SXUS[R_h�Use Fixed Trans-
lation��I_e�XQfU�d_�TUVY^U�dXU�dg_�fQ\eUc�X,Y�cU`QbQdU\i��4UVQe\d
dbQ^c\QdY_^�fQ\eUc�QbU� � ��WYfU^�Y^�]UdUbc��DXU�e^Yd�Yc�Y^TU`U^TU^d
Vb_]�dXU�e^Yd�cUddY^W�fYQ�Options/Unit Settings�

D_�VYh�dXU�b_dQdY_^�Q^W\U�SXUS[�dXU�SXUS[R_h�Use Fixed Rotation�
DXU�TUVQe\d�Q^W\U�fQ\eU�Yc� ��WYfU^�Y^�QbScUS_^Tc��DXYc�e^Yd�Yc�Q\c_�Y^�
TU`U^TU^d�Vb_]�dXU�e^Yd�cUddY^W�fYQ�Options/Unit Settings�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%%%

I_e�]Qi�Q\c_�Q\dUb�dXU�VY\U�^Q]U�Q^T�\_SQdY_^�V_b�dXU�"4�1TZecd]U^d
BU`_bd��DXU�Report File Name�cdbY^W�VYU\T�Q\\_gc�i_e�d_�SXQ^WU�dXU
VY\U�^Q]U�V_b�dXU�bU`_bd�VY\U��5QSX�^Ug�"4�QTZecd]U^d�gY\\�_fUbgbYdU
dXYc�VY\U�gYdX�Ydc�bU`_bd�

2i�TUVQe\d�dXU�bU`_bd�VY\Uc�QbU�cd_bUT�Y^�dXU�C:\T[E]MP�_b�SebbU^d�TY�
bUSd_bi��I_e�]Qi�Rb_gcU�dXU�TYc[�d_�c`USYVi�_dXUb�TYbUSd_bYUc
�Browse…��

"4�1TZecd]U^d�@QbQ]UdUbc

9V�i_e�cQfU�dXU�QTZecd]U^d�`QbQ]UdUbc�TUbYfUT�Ri�Q�"4�QTZecd]U^d�gYdX
dXU�Redd_^�Save Parameters ��dXUcU�gY\\�RU�gbYddU^�Y^d_�dXU�VY\U
<INSTALLDIR>\SYSDBS\A4*.LCS��DXU�S_bbUc`_^TY^W�bU`_bd�VY\U
gY\\�RU�]_fUT�d_�dXU�cQ]U�TYbUSd_bi�e^TUb�dXU�^Q]U�A4*.MP�

%!�( "4�1TZecd]U^d�gYdX �8UYWXd�1TZecd]U^d

D_�cdQbd�Q�dg_�TY]U^cY_^Q\�QTZecd]U^d�Y^S\eTY^W�XUYWXd�QTZecd]U^d
SX__cU�dXU�\Ycd�_V�`_Y^dc�d_�RU�QTZecdUT��dXU�S_^db_\�`_Y^d�\Ycd��cUd�`Q�
bQ]UdUbc��Q^T�dXU^�SX__cU�Transformation/Adjustment of
Plane + Height��7U_DbQ^c�gY\\�cdQbd�dXU�QTZecd]U^d�`b_SUcc�Q^T�bU�
ce\dc�gY\\�RU�TYc`\QiUT�Qc�Q�@_Y^d<Ycd���BUce\d<Ycd�Q^T�Q�@\Q^U���8UYWXd
1TZecd]U^d�BUce\d�GY^T_g�

?`dY_^c�V_b�"4�1TZecd]U^d�gYdX�8UYWXd�1TZecd]U^d



%!��<UQcd�CaeQbUc�1TZecd]U^d� 7U_DbQ^c
EcUbµc�=Q^eQ\

%%&

I_e�]Qi�cUd�c_]U�_`dY_^c�RUV_bU�i_e�cdQbd�dbQ^cV_b]QdY_^��3X__cU
Transformation/Options/Plane + Height Transformation
Q^T�i_e�gY\\�cUU�dXU�V_\\_gY^W�@\Q^U���8UYWXd�1TZecd]U^d�?`dY_^c
gY^T_g�

6YWebU�%!�"!*�@\Q^U�Q^T�8UYWXd�1TZecd]U^d�?`dY_^c

9d�Q\\_gc�i_e�d_�VYh�UYdXUb�dXU�cSQ\U��_b�dXU�dg_�dbQ^c\QdY_^Q\�`QbQ]U�
dUbc��_b�dXU�b_dQdY_^Q\�`QbQ]UdUb��_b�dXU�XUYWXd�cXYVd�`QbQ]UdUb��I_e
]Qi�VYh��U�W���dXU�dbQ^c\QdY_^�fQ\eUc��Q^T�dXUbURi�`bUfU^d�`_Y^dc�d_�RU
dbQ^c\QdUT�Y^�dXU�`\Q^U��9V�_^U�_V�dXU�_`dY_^c�Yc�SXUS[UT��dXU�bUc`USdYfU
Wb_e`�RU\_g�gY\\�RU�QSdYfQdUT�Q^T�i_e�SQ^�U^dUb�`QbQ]UdUb�fQ\eUc��9V�Q
SXUS[R_h�Yc�^_d�SXUS[UT��dXU�bUc`USdYfU�Wb_e`�gY\\�RU�Y^QSdYfU�Q^T�i_e
SQ^�^_d�U^dUb�VYhUT�`QbQ]UdUbc��@bUfY_ec\i�WYfU^�²VYhUT³�fQ\eUc�gY\\�^_d
RU�ecUT�Y^�dXU�S_]`edQdY_^�_V�dbQ^cV_b]QdY_^�`QbQ]UdUbc��cUU�cUSdY_^
%!�&��

D_�VYh�dXU�cSQ\U�SXUS[�dXU�Use Fixed Scale Value�SXUS[R_h�Q^T
U^dUb�Q�cSQ\U�fQ\eU��DXU�TUVQe\d�cSQ\U�fQ\eU�Yc�!�

D_�VYh�dXU�dbQ^c\QdY_^�fQ\eUc�SXUS[�dXU�SXUS[R_h�Use Fixed Trans-
lation��I_e�XQfU�d_�TUVY^U�dXU�"�fQ\eUc�H��I�cU`QbQdU\i��4UVQe\d�dbQ^c�



7U_DbQ^c %!��<UQcd�CaeQbUc�1TZecd]U^d
EcUbµc�=Q^eQ\

%%'

\QdY_^�fQ\eUc�QbU� � ��WYfU^�Y^�]UdUbc��DXU�e^Yd�Yc�Y^TU`U^TU^d�Vb_]
dXU�e^Yd�cUddY^W�fYQ�Options/Unit Settings�

D_�VYh�dXU�b_dQdY_^�Q^W\U�SXUS[�dXU�SXUS[R_h�Use Fixed Rotation�
DXU�TUVQe\d�Q^W\U�fQ\eU�Yc� ��WYfU^�Y^�QbScUS_^Tc��DXYc�e^Yd�Yc�Q\c_�Y^�
TU`U^TU^d�Vb_]�dXU�e^Yd�cUddY^W�fYQ�Options/Unit Settings�

D_�VYh�dXU�XUYWXd�fQ\eU�SXUS[�dXU�SXUS[R_h�Use Fixed Height
Shift��4UVQe\d�XUYWXd�cXYVd�Yc� �]��DXU�e^Yd�Yc�Y^TU`U^TU^d�Vb_]�dXU
e^Yd�cUddY^W�fYQ�Options/Unit Settings��DXU�ecU�_V�dXU�TUVQe\d
XUYWXd�cXYVd�_V� �]�bUce\dc�Y^�Q�cY]`\U�"4�QTZecd]U^d�

I_e�]Qi�Q\c_�Q\dUb�dXU�VY\U�^Q]U�Q^T�\_SQdY_^�V_b�dXU�1TZecd]U^d�BU�
`_bd��DXU�Report File Name�cdbY^W�VYU\T�Q\\_gc�i_e�d_�SXQ^WU�dXU
VY\U�^Q]U�V_b�dXU�bU`_bd�VY\U��5QSX�^Ug�"4�QTZecd]U^d�gYdX�XUYWXd�QT�
Zecd]U^d�gY\\�_fUbgbYdU�dXYc�VY\U�gYdX�Ydc�bU`_bd�

2i�TUVQe\d�dXU�bU`_bd�VY\Uc�QbU�cd_bUT�Y^�dXU�C:\T[E]MP�_b�SebbU^d�TY�
bUSd_bi��I_e�]Qi�Rb_gcU�dXU�TYc[�d_�c`USYVi�_dXUb�TYbUSd_bYUc
�Browse…��

"4�gYdX�8UYWXd�1TZecd]U^d�@QbQ]UdUbc

9V�i_e�cQfU�dXU�QTZecd]U^d�`QbQ]UdUbc�TUbYfUT�Ri�Q�"4�QTZecd]U^d�gYdX
XUYWXd�QTZecd]U^d�gYdX�dXU�Redd_^�Save Parameters ��dXUcU�gY\\�RU
gbYddU^�Y^d_�dXU�VY\U�<INSTALLDIR>\SYSDBS\AP*.LCS��DXU�S_bbU�
c`_^TY^W�bU`_bd�VY\U�gY\\�RU�]_fUT�d_�dXU�cQ]U�TYbUSd_bi�e^TUb�dXU
^Q]U�AP*.MP�



%"��5hdU^TY^W�Q^T�3ecd_]YjY^W�7U_DbQ^c� 7U_DbQ^c
EcUbµc�=Q^eQ\

%%(

%"� 5hdU^TY^W�Q^T�3ecd_]YjY^W�7U_�
DbQ^c

%"�! 3bUQdU�I_eb�?g^�3_^fUbdUb

I_e�]Qi�`b_WbQ]�i_eb�_g^�S_^fUbdUb�Q^T�S_]`Y\U�Yd�d_�Q�DLL�

3_`i�dXU�DLL�Y^d_�TYbUSd_bi�<INSTALLDIR>\IODLL��6_b�7U_DbQ^c
d_�bUS_W^YjU�Q�^Ug�S_^fUbdUb�DLL��bUcdQbd�dXU�Q``\YSQdY_^��>_g�dXU
S_^fUbdUb�gY\\�RU�QfQY\QR\U�V_b�TQdQ�Y]`_bd�Q^T�Uh`_bd�

@\UQcU�S_^dQSd�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�d_�bUSUYfU�dXU�^USUc�
cQbi�3���Y^dUbVQSUc�

%"�" 3bUQdU�I_eb�?g^�C`USYQ\�DbQ^cV_b]QdY_^

I_e�]Qi�`b_WbQ]�i_eb�_g^�c`USYQ\�dbQ^cV_b]QdY_^��S_^fUbcY_^��Q^T
S_]`Y\U�Yd�d_�Q^�*.DLL�

3_`i�dXU�*.DLL�Y^d_�TYbUSd_bi�<INSTALLDIR>\IODLL��6_b�7U_�
DbQ^c�d_�bUS_W^YjU�Q�^Ug�c`USYQ\�dbQ^cV_b]QdY_^�DLL��bUcdQbd�dXU�Q``\Y�
SQdY_^��>_g�dXU�c`USYQ\�dbQ^cV_b]QdY_^�gY\\�RU�QfQY\QR\U�V_b�dXU�dbQ^c�
V_b]QdY_^�RUdgUU^�S__bTY^QdU�cicdU]c�gYdXY^�Q�CicdU]�

@\UQcU�S_^dQSd�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�d_�bUSUYfU�dXU�^USUc�
cQbi�3���Y^dUbVQSUc�



7U_DbQ^c %"��5hdU^TY^W�Q^T�3ecd_]YjY^W�7U_DbQ^c
EcUbµc�=Q^eQ\

%%)

%"�# 3bUQdU�I_eb�?g^�D bQ^cV_b]QdY_^�Di`U

I_e�]Qi�`b_WbQ]�i_eb�_g^�dbQ^cV_b]QdY_^�di`U�Q^T�S_]`Y\U�Yd�d_�Q^
*.DLL�

3_`i�dXU�*.DLL�Y^d_�TYbUSd_bi�<INSTALLDIR>\ IODLL��6_b�7U_�
DbQ^c�d_�bUS_W^YjU�Q�^Ug�dbQ^cV_b]QdY_^�di`U�DLL��bUcdQbd�dXU�Q``\YSQ�
dY_^��>_g�dXU�dbQ^cV_b]QdY_^�di`U�gY\\�RU�QfQY\QR\U�d_�dbQ^cV_b]�`_Y^d
S__bTY^QdUc�d_�Q�`bUTUVY^UT�CicdU]�

@\UQcU�S_^dQSd�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�d_�bUSUYfU�dXU�^USUc�
cQbi�3���Y^dUbVQSUc�

%"�$ 1TTY^W�7U_YT�=_TU \c

%"�$�! 7U_YT�=_TU\c�Ce``\YUT�gYdX�7U_DbQ^c

7U_DbQ^c�Y^S\eTUc�Q�^e]RUb�_V�VbUU\i�QfQY\QR\U�WU_YT�]_TU\c��7U_YT
]_TU\c�S_^cYcd�_V�_^U�_b�]_bU�TQdQ�VY\Uc��gXYSX�UQSX�^UUT�Q�S_^cYTUb�
QR\U�Q]_e^d�_V�TYc[�c`QSU��DXUbUV_bU��WU_YT�]_TU\c�]Qi�RU�Y^cdQ\\UT
cU`QbQdU\i�Vb_]�dXU�Y^cdQ\\QdY_^�34��9V�i_e�gQ^d�d_�ecU�VebdXUb�WU_YT
]_TU\c�i_e�XQfU�d_�`\QSU�dXU�TQdQ�VY\Uc�Y^d_�dXU�TYbUSd_bi

<InstallDir>\SYSDBS

7U_7U^Yec�gY\\�Qed_]QdYSQ\\i�bUS_W^YjU�Q\\�WU_YT�]_TU\c�dXQd�QbU�\_�
SQdUT�Y^�dXYc�TYbUSd_bi�



%"��5hdU^TY^W�Q^T�3ecd_]YjY^W�7U_DbQ^c� 7U_DbQ^c
EcUbµc�=Q^eQ\

%& 

I_e�SQ^�ecU�dXU�cU`QbQdU�Y^cdQ\\QdY_^�`b_WbQ]�V_b
WU_YT�]_TU\c��DXYc�cUde`�`b_WbQ]�SQ^�RU�Uf_[UT
Ri�T_eR\U�S\YS[Y^W�dXU�icon "Install Geoid
Models��Y^�dXU�GeoGenius�`b_WbQ]�Wb_e`�gXY\U
dXU�Y^cdQ\\QdY_^�34�Yc�Y^�dXU�34�TbYfU�_b�TYbUSd\i�Ri�cdQbdY^W

<CD-DRIVE>:\SETUP\GEOID\SETUP.EXE

?b��i_e�SQ^�S_`i�dXU�S_bbUc`_^TY^W�VY\Uc�Vb_]�dXU�Y^cdQ\\QdY_^�34�c�TY�
bUSd_bi

<CD-DRIVE>:\BIN\SYSDBS\

d_�dXU�QR_fU�]U^dY_^UT�TYbUSd_bi

<InstallDir>\SYSDBS\

%"�$�" 9^cdQ\\�3_]]UbSYQ\\i�1fQY\QR\U�7U_YT�=_TU\c

I_e�]Qi�Q\c_�WUd�QTTYdY_^Q\�WU_YT�]_TU\�TQdQ�VY\Uc�Vb_]��TUfU\_`Y^W
cebfUiY^W�Y^cdYdedY_^c��3_`i�dXUcU�VY\Uc�Q\c_�d_

<InstallDir>\SYSDBS\

%"�$�# 1TTY^W�Q�EcUb�4UVY^UT �7U_YT�=_TU\

D_�ecU�i_eb�_g^�WU_YT�]_TU\�gYdX�7U_DbQ^c�Q\\�i_e�XQfU�d_�T_�Yc�d_
`bU`QbU�Q�VY\U�gYdX�i_eb�WU_YT�TQdQ�Q^T�S_`i�Yd�Y^d_�dXU�TYbUSd_bi�<In-
stallDir>\SYSDBS��DXU�TQdQ�VY\U�]ecd�XQfU�_^U�_V�dXU�c`USYVYS�V_b�
]Qdc�Q^T�VY\U�^Q]U�UhdU^cY_^c�V_b�7U_DbQ^c�d_�bUS_W^YjU�dXU�TQdQ�VY\Uc
Q^T�d_�QTT�dXU�WU_YT�]_TU\�d_�dXU�cicdU]��BUVUb�d_�1``U^TYh�%$�&�#
V_b�Q�\Ycd�Q^T�TUcSbY`dY_^�_V�dXU�SebbU^d\i�Q\\_gUT�VY\U�V_b]Qdc�



7U_DbQ^c %"��5hdU^TY^W�Q^T�3ecd_]YjY^W�7U_DbQ^c
EcUbµc�=Q^eQ\

%&!



%#��9^dUbQSdY_^�gYdX�7U_7U^Yec�4QdQ�@b_SUccY^W� 7U_DbQ^c
EcUbµc�=Q^eQ\

%&"

%#� 9^dUbQSdY_^�gYdX�7U_7U^Yec�4QdQ
@b_SUccY^W

7U_7U^Yec�Q\\_gc�i_e�d_�`UbV_b]�dbQ^cV_b]QdY_^c�Q^T�dbQ^cV_b]QdY_^
QTZecd]U^dc�Vb_]�gYdXY^�dXU�@b_ZUSd�=Q^QWUb��?^SU�Q�`b_ZUSd�Yc
\_QTUT�_b�TUVY^UT��dXU�dbQ^cV_b]QdY_^�]_Te\U�7U_DbQ^c�]Qi�RU
cdQbdUT�Vb_]�dXU�Tools�]U^e��9V�i_e�ecU�dXU�U^dbi�Transformation/
Projection�Y^�dXU�`e\\�T_g^�\Ycd��7U_DbQ^c�Yc�SQ\\UT�Q^T�Q��@b_ZUSd!�Yc
cdQbdUT��DXU�`_Y^dc�_V�dXU�SebbU^d�`b_ZUSd�QbU�\YcdUT�Y^�@_Y^d<Ycd!��I_e
]Qi�bU^Q]U�dXU�`_Y^d�\Ycd�

6YWebU�%#�!*�7U_DbQ^c�Vb_]�@b_ZUSd�=Q^QWUb



7U_DbQ^c %#��9^dUbQSdY_^�gYdX�7U_7U^Yec�4QdQ�@b_SUccY^W
EcUbµc�=Q^eQ\

%&#

DXU�CicdU]�_V�@_Y^d<Ycd!�Yc�dXU�G7C($�CicdU]��S__bTY^QdUc�QbU�WYfU^
Qc�3QbdUcYQ^�3__bTY^QdUc�

?^�UhYdY^W�dXU�`b_WbQ]�i_e�]Qi�_b�]Qi�^_d�cQfU�dXU�`b_ZUSd�e^TUb�Q
^Ug�^Q]U��I_e�QbU�dXU^�dbQ^cVUbbUT�RQS[�d_�dXU�7U_7U^Yec�@b_ZUSd
=Q^QWUb�



%$��1``U^TYh� 7U_DbQ^c
EcUbµc�=Q^eQ\

%&$

%$� 1``U^TYh

%$�! 5\\Y`c_YTc
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Datum                         Ellipsoid

WGS_84                        WGS_84
ARGENTINA_CAMPO_INCH          INTERNATIONAL
ARGENTINA_GRS67               INTERNATIONAL_1967
ADINDAN                       CLARKE_1880
ARAMCO                        INTERNATIONAL
ARC_1950                      CLARKE_1880
AUSTRALIAN_GEODETIC_1966      AUSTRALIAN_NATIONAL
AUSTRALIAN_GEODETIC_1984      AUSTRALIAN_NATIONAL
ATS77                         WGS_84
BELGIUM                       INTERNATIONAL
BUKIT_RIMPAH                  BESSEL
CAMP_AREA_ASTRO               INTERNATIONAL
CAPE_DATUM                    MOD_CLARKE_1880
CZECH_SLOVAKIA_BESSEL         BESSEL
DEUTSCHLAND_OST               KRASSOWSKY
DEUTSCHLAND_WEST              BESSEL
DJAKARTA                      BESSEL
ED50_ITALY                    INTERNATIONAL
ED50_SPAIN                    INTERNATIONAL
EUROPEAN_1950                 INTERNATIONAL
FINLAND                       INTERNATIONAL
FRANCE                        CLARKE_1880_IGN
G._SEGARA                     BESSEL
G._SERINDUNG                  WGS_84
GEODETIC_DATUM_1949           INTERNATIONAL
GHANA                         WGS_84
OSGB36                        AIRY
GUAM_1963                     CLARKE_1866
HERAT_NORTH                   INTERNATIONAL
HJORSEY_1955                  INTERNATIONAL
HU-TZU-SHAN                   INTERNATIONAL
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ICELAND                       INTERNATIONAL
INDIAN                        EVEREST

Datum                         Ellipsoid

IRELAND_1965                  MODIFIED_AIRY
ITALIAN_1940                  INTERNATIONAL
KERTAU                        MODIFIED_EVEREST
LIBERIA_1964                  CLARKE_1880
LUZON                         CLARKE_1866
MERCHICH                      CLARKE_1880
MONTJONG_LOWE                 WGS_84
NAD83                         WGS_84
NARHWAN                       CLARKE_1880
NIGERIA_MINNA                 CLARKE_1880
NORTH_AMERICAN_1927_CANADA    CLARKE_1866
NORTH_AMERICAN_1927_CONUS     CLARKE_1886
OLD_HAWAIIN_KAUAI             INTERNATIONAL
OLD_HAWAIIN_MAUI              INTERNATIONAL
OLD_HAWAIIN_OAHU              INTERNATIONAL
ÖSTERREICH                    BESSEL
PORTUGAL_ED73                 INTERNATIONAL
QORNOQ                        INTERNATIONAL
RD                            BESSEL
RD_ZONDER_GEOIDE              BESSEL
RT90                          BESSEL_1841
RR92                          BESSEL_1841
SD_LUZON_SPECIAL              CLARKE_1866
SD_MGRS-RELATED_INDIAN-SD     EVEREST
SD_TOKYO_SPECIAL              BESSEL
SD_WGS_84_SPECIAL             WGS_84
SIERRA_LEONE_1960             WGS_84
SOUTH_AMERICAN_CAMPO_INCH     INTERNATIONAL
SOUTH_AMERICAN_CHUA_ASTRO     INTERNATIONAL
SOUTH_AMERICAN_CORREGO_AL     INTERNATIONAL
SOUTH_AMERICAN_PROVISIONAL    INTERNATIONAL
SOUTH_AMERICAN_YACARE         INTERNATIONAL
TAIWAN                        INTERNATIONAL_1967
TANANARIVE_OBSERVAT_1925      INTERNATIONAL
TIMBALAI                      BESSEL
TOKYO                         BESSEL
UTM_ED50                      INTERNATIONAL
UTM_MARTINIQUE                INTERNATIONAL
UTM_WGS                       WGS_84
VOIROL                        WGS_84
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WGS_72                        WGS_72
CORREGO_ALEGRE                HAYFORD
SAD69                         SAD69
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DXU�U\\Y`c_YTQ\�`QbQ]UdUbc�ecUT�gYdXY^�dXU�cicdU]�QbU*

ELLIPSOID     Semimajor axis [m]        Inverse flattening

WGS_84                       6378137.000          298.2572235630001
INTERNATIONAL                6378388.000          297.0000000225716
INTERNATIONAL_1967           6378160.000          298.2500000435636
CLARKE_1880                  6378249.145          293.4649999958536
AUSTRALIAN_NATIONAL          6378160.000          298.2500000435636
BESSEL                       6377397.155          299.1528128283983
MOD_CLARKE_1880              6378249.145          293.4663076736678
KRASSOWSKY                   6378245.000          298.3000046726388
CLARKE_1880_IGN              6378249.200          293.4660209980696
AIRY                         6377563.396          299.3249645775651
CLARKE_1866                  6378206.400          294.9786982296745
EVEREST                      6377276.345          300.8016999923457
MODIFIED_AIRY                6377340.189          299.3249645775651
MODIFIED_EVEREST             6377304.063          300.8016999923457
CLARKE_1886                  6378206.400          294.9786982296745
BESSEL_1841                  6377397.155          299.1528125697652
WGS_72                       6378135.000          298.2600000373650
HAYFORD                      6378388.000          297.0000000225716
SAD69                        6378160.000          298.2500000435636

DXU�U\\Y`c_YTQ\�cXQ`U�Yc�TUVY^UT�Ri�dXU�cU]Y]QZ_b�QhYc�Q^T�dXU�Y^fUbcU
V\QddU^Y^W�_V�dXU�U\\Y`c_YT�

���h\_SQ\�-�Dh���!�]� �

1

1

1

−
−

−

















ε ε
ε ε
ε ε

Z Y

Z X

Y X

�������HG7C($

DbQ^c\QdY_^c�Dh��Di��Dj�QbU�WYfU^�Y^�]UdUbc�Q^T�b_dQdY_^c��eH��eI��eJ�Y^�QbS�
cUS_^Tc�



%$��1``U^TYh� 7U_DbQ^c
EcUbµc�=Q^eQ\

%&(

%$�" 4Qde]�CicdU]c

DXU�TQde]�`QbQ]UdUbc�QfQY\QR\U�gYdXY^�dXU�cicdU]�QbU�dXU�V_\\_gY^W*

Datum                          Dx[m]     Dy[m]      Dz[m]     ex[“ ]    ey [“ ]     ez [“ ]    Scale
      factor
       [ppm]

         m

WGS_84                         0.000     0.000     0.000   0.000   0.000   0.000    0.000
ARGENTINA_CAMPO_INCH         148.000  -136.000   -90.000   0.000   0.000   0.000    0.000
ARGENTINA_GRS67                0.000     0.000     0.000   0.000   0.000   0.000    0.000
ADINDAN                      162.000    12.000  -206.000   0.000   0.000   0.000    0.000
ARAMCO                       130.000   232.000   -10.000   0.000   0.000   0.000    0.000
ARC_1950                     143.000    90.000   294.000   0.000   0.000   0.000    0.000
AUSTRALIAN_GEODETIC_1966     133.000    48.000  -148.000   0.000   0.000   0.000    0.000
AUSTRALIAN_GEODETIC_1984     116.000    50.470  -141.690  -0.230  -0.390  -0.344    0.098
ATS77                          0.000     0.000    -4.500   0.000   0.000   0.000    0.000
BELGIUM                        0.000     0.000     0.000   0.000   0.000   0.000    0.000
BUKIT_RIMPAH                 384.000  -664.000    48.000   0.000   0.000   0.000    0.000
CAMP_AREA_ASTRO              104.000   129.000  -239.000   0.000   0.000   0.000    0.000
CAPE_DATUM                     0.000     0.000     0.000   0.000   0.000   0.000    0.000
CZECH_SLOVAKIA_BESSEL          0.000     0.000     0.000   0.000   0.000   0.000    0.000
DEUTSCHLAND_OST              -24.000   123.000    94.000  -0.020   0.250   0.130    1.100
DEUTSCHLAND_WEST            -582.000  -105.000  -414.000  -1.040  -0.350   3.080    8.300
DJAKARTA                     377.000  -681.000    50.000   0.000   0.000   0.000    0.000
ED50_ITALY                   181.100    85.800    23.600  -0.384   1.560   0.524    0.000
ED50_SPAIN                  -231.000  -196.000   482.000   0.000   0.000   0.000    0.000
EUROPEAN_1950                 87.000    98.000   121.000   0.000   0.000   0.000    0.000
FINLAND                       78.000   231.000    77.000   0.000   0.000   0.000    0.000
FRANCE                        66.000   170.000  -311.000   0.000   0.000   0.000    0.000
G._SEGARA                    403.000  -684.000   -41.000   0.000   0.000   0.000    0.000
G._SERINDUNG                   0.000     0.000     0.000   0.000   0.000   0.000    0.000
GEODETIC_DATUM_1949          -84.000    22.000  -209.000   0.000   0.000   0.000    0.000
GHANA                          0.000     0.000     0.000   0.000   0.000   0.000    0.000
OSGB36                      -375.000   111.000  -431.000   0.000   0.000   0.000    0.000
GUAM_1963                    100.000   248.000  -259.000   0.000   0.000   0.000    0.000
HERAT_NORTH                  333.000   222.000  -114.000   0.000   0.000   0.000    0.000
HJORSEY_1955                  73.000   -46.000    86.000   0.000   0.000   0.000    0.000
HU-TZU-SHAN                  634.000   549.000   201.000   0.000   0.000   0.000    0.000
ICELAND                        0.000     0.000     0.000   0.000   0.000   0.000    0.000
INDIAN                      -173.000  -750.000  -264.000   0.000   0.000   0.000    0.000
IRELAND_1965                -506.000   122.000  -611.000   0.000   0.000   0.000    0.000
ITALIAN_1940                -225.000   -65.000     9.000   0.000   0.000   0.000    0.000
KERTAU                        11.000  -851.000    -5.000   0.000   0.000   0.000    0.000
LIBERIA_1964                  90.000   -40.000   -88.000   0.000   0.000   0.000    0.000
LUZON                        133.000    77.000    54.000   0.000   0.000   0.000    0.000
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MERCHICH                     -31.000  -146.000   -47.000   0.000   0.000   0.000    0.000
MONTJONG_LOWE                  0.000     0.000     0.000   0.000   0.000   0.000    0.000
NAD83                          0.000     0.000     0.000   0.000   0.000   0.000    0.000
NARHWAN                     -231.000  -196.000   482.000   0.000   0.000   0.000    0.000
NIGERIA_MINNA                 92.000    93.000  -122.000   0.000   0.000   0.000    0.000
NORTH_AMERICAN_1927_CANADA     9.000  -151.000  -185.000   0.000   0.000   0.000    0.000
NORTH_AMERICAN_1927_CONUS      8.000  -160.000  -176.000   0.000   0.000   0.000    0.000
Datum                          Dx[m]     Dy[m]      Dz[m]     ex[“ ]    ey [“ ]     ez [“ ]    Scale

      factor
       [ppm]

         m

OLD_HAWAIIN_KAUAI           -190.000   230.000   341.000   0.000   0.000   0.000    0.000
OLD_HAWAIIN_MAUI            -210.000   230.000   357.000   0.000   0.000   0.000    0.000
OLD_HAWAIIN_OAHU            -201.000   224.000   349.000   0.000   0.000   0.000    0.000
ÖSTERREICH                   128.000  -481.000  -664.000   0.000   0.000   0.000    0.000
PORTUGAL_ED73                241.731   -73.287   -27.971   0.237  -0.098  -1.408    2.600
QORNOQ                      -164.000  -138.000   189.000   0.000   0.000   0.000    0.000
RD                          -577.570   -14.450  -458.650   1.304   0.103   1.144    4.077
RD_ZONDER_GEOIDE            -565.040   -49.910  -465.840   0.409  -0.360   1.868    4.077
RT90                        -424.300    80.500  -613.100   4.396  -1.987   5.185    0.000
RR92                        -419.375   -99.352  -591.349  -0.850  -1.817   7.862   -0.995
SD_LUZON_SPECIAL             133.000    77.000    54.000   0.000   0.000   0.000    0.000
SD_MGRS-RELATED_INDIAN-SD   -173.000  -750.000  -264.000   0.000   0.000   0.000    0.000
SD_TOKYO_SPECIAL             128.000  -481.000  -664.000   0.000   0.000   0.000    0.000
SD_WGS_84_SPECIAL              0.000     0.000     0.000   0.000   0.000   0.000    0.000
SIERRA_LEONE_1960              0.000     0.000     0.000   0.000   0.000   0.000    0.000
SOUTH_AMERICAN_CAMPO_INCH    148.000  -136.000   -90.000   0.000   0.000   0.000    0.000
SOUTH_AMERICAN_CHUA_ASTRO    134.000  -229.000    29.000   0.000   0.000   0.000    0.000
SOUTH_AMERICAN_CORREGO_AL    206.000  -172.000     6.000   0.000   0.000   0.000    0.000
SOUTH_AMERICAN_PROVISIONAL   288.000  -175.000   375.000   0.000   0.000   0.000    0.000
SOUTH_AMERICAN_YACARE        155.000  -171.000   -37.000   0.000   0.000   0.000    0.000
TAIWAN                         0.000     0.000     0.000   0.000   0.000   0.000    0.000
TANANARIVE_OBSERVAT_1925     189.000   242.000    91.000   0.000   0.000   0.000    0.000
TIMBALAI                     639.000  -583.000    55.000   0.000   0.000   0.000    0.000
TOKYO                        128.000  -481.000  -664.000   0.000   0.000   0.000    0.000
UTM_ED50                     189.000   242.000    91.000   0.000   0.000   0.000    0.000
UTM_MARTINIQUE              -126.930  -547.940  -130.410   2.787  -5.161   0.858   13.823
UTM_WGS                        0.000     0.000     0.000   0.000   0.000   0.000    0.000
VOIROL                         0.000     0.000     0.000   0.000   0.000   0.000    0.000
WGS_72                         0.000     0.000    -4.500   0.000   0.000   0.000    0.000
CORREGO_ALEGRE               205.570  -168.770     4.120   0.000   0.000   0.000    0.000
SAD69                         66.870    -4.370    38.520   0.000   0.000   0.000    0.000
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Argentina              TM   ARGENTINA_CAMPO_INCH INTERNATIONAL
Belgium                BP   BELGIUM              INTERNATIONAL
Canada_Edmonton        TM   NAD83                WGS_84
Canada_New_Brunswick   SD   ATS77_NEW_BRUNSWICK  ATS77
Canada_Nova_Scotia     TM   ATS77                WGS_84
Canada_Quebec          TM   NAD83                WGS_84
Czech_Slovakia_Krovak  CP   CZECH_SLOV._BESSEL   BESSEL
Deutschland_bessel     TM   DEUTSCHLAND_WEST     BESSEL
Deutschland_krass      TM   DEUTSCHLAND_OST      KRASSOWSKY
Finland                TM   FINLAND              INTERNATIONAL
France_centre          LT   FRANCE               CLARKE_1880_IGN
France_corse           LT   FRANCE               CLARKE_1880_IGN
France_nord            LT   FRANCE               CLARKE_1880_IGN
France_sud             LT   FRANCE               CLARKE_1880_IGN
Hungary                HP   WGS_84               WGS_84
Iceland_1              TM   ICELAND              INTERNATIONAL
Iceland_2              LT   ICELAND              INTERNATIONAL
Iceland_3              TM   ICELAND              INTERNATIONAL
Ireland                TM   IRELAND_1965         MODIFIED_AIRY
Italy_1                TM   ED50_ITALY           INTERNATIONAL
Italy_2_1              TM   ITALIAN_1940         INTERNATIONAL
Italy_2_2              TM   ITALIAN_1940         INTERNATIONAL
Netherlands            NP   RD                   BESSEL
Portugal               TM   PORTUGAL_ED73        INTERNATIONAL
SOUTH_AFRICA           TM   CAPE_DATUM           MOD_CLARKE_1880
Sweden                 TM   RT90                 BESSEL_1841
Sweden_92              TM   RR92                 BESSEL_1841
Switzerland            SP   CH_1903_(SWITZ.)     BESSEL
Taiwan                 TM   TAIWAN               INTERNATIONAL_1967

US_AK10_5010   LS   NAD83   WGS_84
US_AK_1_5001   OM   NAD83   WGS_84
US_AK_2_5002   TM   NAD83   WGS_84
US_AK_3_5003   TM   NAD83   WGS_84
US_AK_4_5004   TM   NAD83   WGS_84
US_AK_5_5005   TM   NAD83   WGS_84
US_AK_6_5006   TM   NAD83   WGS_84
US_AK_7_5007   TM   NAD83   WGS_84



%$��1``U^TYh� 7U_DbQ^c
EcUbµc�=Q^eQ\

%'"

US_AK_8_5008   TM   NAD83   WGS_84
US_AK_9_5009   TM   NAD83   WGS_84
US_AL_E_0101   TM   NAD83   WGS_84
US_AL_W_0102   TM   NAD83   WGS_84
US_AR_N_0301   LS   NAD83   WGS_84
US_AR_S_0302   LS   NAD83   WGS_84
US_AZ_C_0202   TM   NAD83   WGS_84
US_AZ_E_0201   TM   NAD83   WGS_84
US_AZ_W_0203   TM   NAD83   WGS_84
US_CA_1_0401   LS   NAD83   WGS_84
US_CA_2_0402   LS   NAD83   WGS_84
US_CA_3_0403   LS   NAD83   WGS_84
US_CA_4_0404   LS   NAD83   WGS_84
US_CA_5_0405   LS   NAD83   WGS_84
US_CA_6_0406   LS   NAD83   WGS_84
US_CO_C_0502   LS   NAD83   WGS_84
US_CO_N_0501   LS   NAD83   WGS_84
US_CO_S_0503   LS   NAD83   WGS_84
US_CT___0600   LS   NAD83   WGS_84
US_DE___0700   TM   NAD83   WGS_84
US_FL_E_0901   TM   NAD83   WGS_84
US_FL_N_0903   LS   NAD83   WGS_84
US_FL_W_0902   TM   NAD83   WGS_84
US_GA_E_1001   TM   NAD83   WGS_84
US_GA_W_1002   TM   NAD83   WGS_84
US_GU___5400   TM   NAD83   WGS_84
US_HI_1_5101   TM   NAD83   WGS_84
US_HI_2_5102   TM   NAD83   WGS_84
US_HI_3_5103   TM   NAD83   WGS_84
US_HI_4_5104   TM   NAD83   WGS_84
US_HI_5_5105   TM   NAD83   WGS_84
US_IA_N_1401   LS   NAD83   WGS_84
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US_IA_S_1402   LS   NAD83   WGS_84
US_ID_C_1102   TM   NAD83   WGS_84
US_ID_E_1101   TM   NAD83   WGS_84
US_ID_W_1103   TM   NAD83   WGS_84
US_IL_E_1201   TM   NAD83   WGS_84
US_IL_W_1202   TM   NAD83   WGS_84
US_IN_E_1301   TM   NAD83   WGS_84
US_IN_W_1302   TM   NAD83   WGS_84
US_KS_N_1501   LS   NAD83   WGS_84
US_KS_S_1502   LS   NAD83   WGS_84
US_KY_N_1601   LS   NAD83   WGS_84
US_KY_S_1602   LS   NAD83   WGS_84
US_LASH_1703   LS   NAD83   WGS_84
US_LA_N_1701   LS   NAD83   WGS_84
US_LA_S_1702   LS   NAD83   WGS_84
US_MA_I_2002   LS   NAD83   WGS_84
US_MA_M_2001   LS   NAD83   WGS_84
US_MD___1900   LS   NAD83   WGS_84
US_ME_E_1801   TM   NAD83   WGS_84
US_ME_W_1802   TM   NAD83   WGS_84
US_MI_C_2112   LS   NAD83   WGS_84
US_MI_N_2111   LS   NAD83   WGS_84
US_MI_S_2113   LS   NAD83   WGS_84
US_MN_C_2202   LS   NAD83   WGS_84
US_MN_N_2201   LS   NAD83   WGS_84
US_MN_S_2203   LS   NAD83   WGS_84
US_MO_C_2402   TM   NAD83   WGS_84
US_MO_E_2401   TM   NAD83   WGS_84
US_MO_W_2403   TM   NAD83   WGS_84
US_MS_E_2301   TM   NAD83   WGS_84
US_MS_W_2302   TM   NAD83   WGS_84
US_MT___2500   LS   NAD83   WGS_84
US_NC___3200   LS   NAD83   WGS_84
US_ND_N_3301   LS   NAD83   WGS_84
US_ND_S_3302   LS   NAD83   WGS_84
US_NE___2600   LS   NAD83   WGS_84
US_NH___2800   TM   NAD83   WGS_84
US_NJ___2900   TM   NAD83   WGS_84
US_NM_C_3002   TM   NAD83   WGS_84



%$��1``U^TYh� 7U_DbQ^c
EcUbµc�=Q^eQ\

%'$

US_NM_E_3001   TM   NAD83   WGS_84
US_NM_W_3003   TM   NAD83   WGS_84
US_NV_C_2702   TM   NAD83   WGS_84
US_NV_E_2701   TM   NAD83   WGS_84
US_NV_W_2703   TM   NAD83   WGS_84
US_NY_C_3102   TM   NAD83   WGS_84
US_NY_E_3101   TM   NAD83   WGS_84
US_NY_L_3104   LS   NAD83   WGS_84
US_NY_W_3103   TM   NAD83   WGS_84
US_OH_N_3401   LS   NAD83   WGS_84
US_OH_S_3402   LS   NAD83   WGS_84
US_OK_N_3501   LS   NAD83   WGS_84
US_OK_S_3502   LS   NAD83   WGS_84
US_OR_N_3601   LS   NAD83   WGS_84
US_OR_S_3602   LS   NAD83   WGS_84
US_PA_N_3701   LS   NAD83   WGS_84
US_PA_S_3702   LS   NAD83   WGS_84
US_PRVI_5200   LS   NAD83   WGS_84
US_RI___3800   TM   NAD83   WGS_84
US_SC___3900   LS   NAD83   WGS_84
US_SD_N_4001   LS   NAD83   WGS_84
US_SD_S_4002   LS   NAD83   WGS_84
US_TN___4100   LS   NAD83   WGS_84
US_TXNC_4202   LS   NAD83   WGS_84
US_TXSC_4204   LS   NAD83   WGS_84
US_TX_C_4203   LS   NAD83   WGS_84
US_TX_N_4201   LS   NAD83   WGS_84
US_TX_S_4205   LS   NAD83   WGS_84
US_UT_C_4302   LS   NAD83   WGS_84
US_UT_N_4301   LS   NAD83   WGS_84
US_UT_S_4303   LS   NAD83   WGS_84
US_VA_N_4501   LS   NAD83   WGS_84
US_VA_S_4502   LS   NAD83   WGS_84
US_VT___4400   TM   NAD83   WGS_84
US_WA_N_4601   LS   NAD83   WGS_84
US_WA_S_4602   LS   NAD83   WGS_84
US_WI_C_4802   LS   NAD83   WGS_84
US_WI_N_4801   LS   NAD83   WGS_84
US_WI_S_4803   LS   NAD83   WGS_84
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US_WV_N_4701   LS   NAD83   WGS_84
US_WV_S_4702   LS   NAD83   WGS_84
US_WYEC_4902   TM   NAD83   WGS_84
US_WYWC_4903   TM   NAD83   WGS_84
US_WY_E_4901   TM   NAD83   WGS_84
US_WY_W_4904   TM   NAD83   WGS_84

UTM_AUSTRALIA         TM  AUSTRAL._GEODETIC_1984 AUSTRAL._NATION.
UTM_Argentina_67      TM  ARGENTINA_GRS67        INTERNATIONAL_1967
UTM_Argentina_Hayford TM  ARGENTINA_CAMPO_INCH   INTERNATIONAL
UTM_BRAZIL_1          TM  SAD69                  SAD69
UTM_BRAZIL_2          TM  CORREGO_ALEGRE         HAYFORD
UTM_Denmark           TM  EUROPEAN_1950          INTERNATIONAL
UTM_ED50              TM  UTM_ED50               INTERNATIONAL
UTM_MARTINIQUE        TM  UTM_MARTINIQUE         INTERNATIONAL
UTM_Saudi_Arabia_1    TM  NARHWAN                CLARKE_1880
UTM_Saudi_Arabia_2    TM  ARAMCO                 INTERNATIONAL
UTM_Spain             TM  ED50_SPAIN             INTERNATIONAL
UTM_WGS               TM  WGS_84                 WGS_84
United_Kingdom        TM  GREAT_BRITAIN_1936     AIRY
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%$�$ 3_^fUbdUbc

DXU�V_\\_gY^W��SebbU^d\i�Y]`\U]U^dUT��S_^fUbdUbc�Q\\_g�7U_DbQ^c�d_
bUQT�Q^T�gbYdU�`_Y^d�TQdQ�Vb_]�Q^T�d_�fQbY_ec�VY\U�V_b]Qdc*

• 1]Y\WU_�7Qecc�;b�WUb�e^T�RbYdYcSXUc�=U\TUcicdU]�(*.*)
• 1]Y\WU_�7U_WbQ`XYcSXU�;__bTY^QdU^�(*.*)
• 1]Y\WU_�ED=�(*.*)
• 1]Y\WU_�ED=B56�(*.*)
• 1cXdUSX�3�6Y\Uc�(*.*)
• 7U_dbQSUb�4QdQRQcU�6Y\U�(*.DBS)
• 7U_dbQSUb�C@3�6Y\U�(*.SPC)
• 7U_db_^YSc�:_R�_b�1bUQ�6Y\U�(*.JOB, *.ARE)
• dUbbQCQd�3QbdUcYQ^ (*.XYZ)
• dUbbQCQd�7U_WbQ`XYSQ\ (Dec. Degree) (*.GEO)
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%$�% �DbQ^cV_b]QdY_^�Di`Uc

3ebbU^d\i��7U_DbQ^c�_VVUbc�dXU�V_\\_gY^W�dbQ^cV_b]QdY_^�di`Uc��TU�
`U^TY^W�_^�dXU�CicdU]�c`USYVYUT�V_b�dXU�c_ebSU�Q^T�dXU�S_^db_\�`_Y^d
\Ycd*

• '�@QbQ]UdUb�CY]Y\QbYdi�DbQ^cV_b]QdY_^
• fQbY_ec�=e\dY`\U�BUWbUccY_^�5aeQdY_^c
• >QTS_^�>14"'�ÄÅ>14(#
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%$�& �7U_YT�=_TU\c

%$�&�! 3ebbU^d\i�Ce``\YUT

DXU�V_\\_gY^W�WU_YT�]_TU\c�QbU�SebbU^d\i�ce``\YUT�Ri�7U_DbQ^c*

CUde`* 6e\\�>Q]U* 4QdQ�6Y\Uc*
������ ����������� ����������
>?11)$�1< 1\Qc[Q�>?11)$� ALA94.GEO
3Q^QTQ� 3Q^QTQ�7C4)! NGSD91.BIN, 

NGSD91.SLV
>?11)#�3U^db� 3U^dbQ\�EC�>?11)# GEOID93C.GEO
>?11)#�5Qcd 5QcdUb^�EC�>?11)# GEOID93E.GEO
>?11)#�8Qg�� 8QgQYY�>?11)# HAW93.GEO
>?11)&�8Qg���� 8QgQYY�>?11)& GEO96HW.GEO
9dQ\i���������� 9dQ\i�9D7) � ITAL90FL.DAT
>?11)&�>�1\� >_bdX�1\Qc[Q�EC�>?11)& GEO96AN.GEO
>?11)&�>3����� >_bdXSU^dbQ\�EC�>?11)& GEO96NC.GEO
>?11)&�>5� >_bdXUQcdUb^�EC�>?11)&� GEO96NE.GEO
>?11)&�>G� >_bdXgUcdUb^�EC�>?11)& GEO96NW.GEO
>?11)&�@BF9� @eUbd_�BYS_���FYbWY^�9c\Q^Tc� GEO96PR.GEO
>?11)#�@BF9 @eUbd_�BYS_�>?11)#� PRVI93.GEO
>?11)&�C�1\ C_edX�1\Qc[Q�EC�>?11)&� GEO96AS.GEO
>?11)&�C3 C_edXSU^dbQ\�EC�>?11)& GEO96SC.GEO
>?11)&�C5�� C_edXUQcdUb^�EC�>?11)& GEO96SE.GEO
>?11)&�CG C_edXgUcdUb^�EC�>?11)& GEO96SW.GEO
CgUTU^�������� CgUTU^�B>)"� RN92.GRD
>?11)#�GUcd GUcdUb^�EC�>?11)# GEOID93W.GEO
G_b\T G_b\T��:7=#�?CE)!1� WWGRID.JGM
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DXU�:7=#�?CE)!1�]_TU\�Yc�dXU�g_b\TgYTU�cdQ^TQbT�]_TU\�V_b�WU_YT
e^Te\QdY_^c��9d�Yc�dXU�RUcd�SebbU^d\i�QfQY\QR\U�W\_RQ\�]_TU\�gXYSX�gQc
TUbYfUT�Vb_]�Q�c`XUbYSQ\�XQb]_^YS�Uh`Q^cY_^�:7=#�V_b�TUWbUU�Q^T
_bTUb�"����' �Q^T�Vb_]�dXU�?XY_�CdQdU�E^YfUbcYdi�]_TU\�?CE)!1�V_b
dUb]c�'!��#& ��DXU�cicdU]�Yc�Y]`\U]U^dUT�Qc�Q�WbYT�gYdX�Q�WbYT�cYjU�_V
 �"%�TUWbUUc�S_fUbY^W�dXU�UQbdX�Vb_]�>(%��d_�C(%���DXU�TQdQ�Yc�`b_�
fYTUT�gYdX�dXU�Y^cdQ\\QdY_^�]UTYQ�

%$�&�" 9^dUbVQSUc�d_�3_]]UbSYQ\\i�1fQY\QR\U�=_TU\c

7U_DbQ^c�XQc�Y]`\U]U^dUT�Y^dUbVQSUc�d_�dXU�V_\\_gY^W��S_]]UbSYQ\\i
QfQY\QR\U�WU_YT�]_TU\c*

Ce``\YUb* 6e\\�>Q]U* 4QdQ�6Y\Uc*
������ ����������� ����������
E^Yf��8Q^^_fUb��7Ub]Q^i 5eb_`UQ^�577�)' G*.BIN
9V5�9^cdYded�V�b�5bT]Ucce^W

E^Yf��8Q^^_fUb��7Ub]Q^i 7Ub]Q^i�965 GEOFRG.DAC
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%$�&�# 3ebbU^d�6_b]Qdc�V_b�EcUb�4UVY^UT�7U_YT�=_TU\

3ebbU^d\i��7U_DbQ^c�bUS_W^YjUc�WU_YT�]_TU\�VY\Uc�_V�dXU�V_\\_gY^W�VY\U
V_b]Qdc*

>_ 6Y\U�>Q]U�5hdU^cY_^
���������������������������������������������������
1) *.UG1

!� 6_b]Qd���E7!

@bU`QbY^W�dXU�4QdQ�6Y\U
DXU�TQdQ�VY\U�]ecd�RU�Y^�dXU�cQ]U�V_b]Qd�dXQd�dXU�EC�>QdY_^Q\�7U_�
TUdYS�CebfUi�ecUc�V_b�dXU�WU_YT�]_TU\c�²7U_YT�)#³�Q^T�²7U_YT�)&³�
DXU�V_b]Qd�Yc�RY^Qbi�V_b�VQcd�Q^T�cQVU�QSSUcc��9d�S_^dQY^c�dXU�^Q]U�_V
dXU�WU_YT�]_TU\��Y^V_b]QdY_^�_^�dXU�WbYT��gXYSX�]ecd�RU�bUSdQ^We\Qb
Q^T�UaeQ\\i�c`QSUT��Q^T�dXU�WU_YT�XUYWXdc��2USQecU�dXU�VY\U�V_b]Qd�Yc
dXU�cQ]U��i_e�SQ^�Q\c_�ecU�dXU�>7C�SQ\Se\QdY_^�`b_WbQ]�GEOID.EXE
d_�fUbYVi�i_eb�TQdQ�VY\U��dXYc�`b_WbQ]�Yc�T_g^\_QTQR\U�Vb_]
http://sinbad.ngs.noaa.gov/GEOID/geoid.html��

6_b�dXU�TQdQRQcU�i_e�XQfU�d_�c`USYVi*

• dXU�c_edXUb^]_cd�\QdYdeTU�Q^T�gUcdUb^]_cd�\_^WYdeTU��Y^�G7C($�*
\Qd=Y^�Q^T�\_^=Y^
\Qd=Y^��\_^=Y^�Y^�TUSY]Q\�TUWbUU
\Qd=Y^�Q^T�\_^=Y^�QbU�V\_Qd�fQ\eUc��$�2idU��
GUcdUb^�\_^WYdeTUc�QbU�gbYddU^�gYdX�Q�^UWQdYfU�cYW^���G! "�!"µ�-
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C_edXUb^�\QdYdeTUc�QbU�gbYddU^�gYdX�Q�^UWQdYfU�cYW^���C'$�!"µ�-
�'$�"���

• dXU�^e]RUb�_V�\QdYdeTUc�Q^T�\_^WYdeTUc*�\Qd>b�Q^T�\_^>b
\Qd>b�.�"��\_^>b�.�"
\Qd>b�Q^T�\_^>b�QbU�Y^dUWUb�fQ\eUc��$�2idU�

• dXU�WbYT�c`QSY^W�V_b�\QdYdeTU�Q^T�\_^WYdeTU*�\QdC`QSY^W�Q^T
\_^C`QSY^W�
\QdC`QSY^W��\_^C`QSY^W�Y^�TUSY]Q\�TUWbUU
\QdC`QSY^W��\_^C`QSY^W�.� 
\QdC`QSY^W�Q^T�\_^C`QSY^W�QbU�V\_Qd�fQ\eUc��$�2idU�

• dXU�WU_YT�XUYWXdc�Qd�dXU�WbYT�`_Y^dc
dXUcU�QbU�Y^�]UdUb�Q^T�V\_Qd�fQ\eUc��$�2idU�
DXU�WU_YT�XUYWXdc�]ecd�RU�bUVUbbY^W�d_�dXU�G7C($�U\\Y`c_YT�Q^T
dXU�G7C($�TQde]�

5hQ]`\U*
1cce]U�i_e�XQfU�WU_YT�XUYWXdc�RUdgUU^�'�!"µ�Q^T�'�!%µ�gUcdUb^�\_^WY�
deTU�gYdX�Q^�Y^dUbfQ\�_V�# µµ�Q^T�RUdgUU^�$&�"$µ�Q^T�$&�#&µ�c_edXUb^
\QdYdeTU�gYdX�Q^�Y^dUbfQ\�_V�!%µµ��R_e^TQbYUc�Y^S\eTUT���DXU^

\Qd=Y^�-��$&�&��\Qd>b�-�"!��\QdC`QSY^W�-� �"%
\_^=Y^�-��'�"%��\_^>b�-�'��\_^C`QSY^W�-� �%

CdbeSdebU�_V�dXU�TQdQ�VY\U
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DXU�TQdQ�VY\U�S_^cYcdc�_V�b_gc��DXU�VYbcd�b_g�S_^dQY^c�dXU�XUQTUb��UQSX
_V�dXU�V_\\_gY^W�b_gc�S_^dQY^c�dXU�WU_YT�XUYWXdc�V_b�Q�SUbdQY^�\QdYdeTU�
DXU�\U^WdX�_V�_^U�b_g�Yc�$�\_^>b�$�2idUc�

8UQTUb��VYbcd�b_g�*
2idUc� �d_�%%*
DXU�VYbcd�%&�2idUc�_V�dXU�TQdQ�VY\U�S_^dQY^�dXU�^Q]U�_V�dXU�WU_YT
]_TU\��DXYc�^Q]U�gY\\�Q``UQb�Y^�dXU�WU_YT�cU\USdY_^�\Ycdc��DXU�dUhd�]Qi
S_^dQY^�Q\`XQ^e]UbYSQ\�SXQbQSdUbc�Q^T�R\Q^[c�
2idUc�%&�d_�&#�e^ecUT��(�2idUc�
2idUc�&$�d_�&'�S_^dQY^�\_^>b��$�2idUc�
2idUc�&(�d_�'!�S_^dQY^�\_^>b��$�2idUc�
2idUc�'"�d_�'%�e^ecUT��$�2idUc�
2idUc�'&�d_�')�S_^dQY^�\Qd=Y^��$�2idUc�
2idUc�( �d_�(#�S_^dQY^�\QdC`QSY^W��$�2idUc�
2idUc�($�d_�('�S_^dQY^�\_^=Y^��$�2idUc�
2idUc�((�d_�)!�S_^dQY^�\_^C`QSY^W��$�2idUc�
DXU�2idUc�Vb_]�)"�d_�$�\Qd>b�#�QbU�e^ecUT�Q^T�SQ^�RU�VY\\UT�gYdX
jUb_��DXYc�S_]`\UdUc�dXU�VYbcd�b_g�

4QdQ�cUSdY_^*
DXU�WU_YT�XUYWXdc�V_\\_g��7U_YT�XUYWXdc�]ecd�RU�_bTUbUT�Y^�Q�WbYT
gYdX�\_^WYdeTU�QcSU^TY^W�Vb_]�\UVd�d_�bYWXd�Q^T�\QdYdeTU�QcSU^TY^W
Vb_]�d_`�d_�R_dd_]��6_b�dXU�QR_fU�UhQ]`\U��dXYc�g_e\T�RU

-7.25-7.241666 -7.233333 … … … -7.2
-46.6
-46.595833
-46.591666
…
…
…
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-46.4

DXU�WU_YT�XUYWXdc�_V�dXYc�WbYT�]ecd�RU�gbYddU^�b_g�Ri�b_g�d_�dXU�TQdQ
VY\U�Qc�$�2idU�V\_Qd�fQ\eUc��C_�dXU�VYbcd�^e]RUb�Yc�dXU�WU_YT�XUYWXd�V_b
�\Qd=Y^��\_^=Y^���dXU�^Uhd�_^U�Yc�dXU�WU_YT�XUYWXd�V_b��\Qd=Y^��\_^=Y^
��\_^C`QSY^W���e`�d_��\Qd=Y^��\_^=Y^���\_^>b���\_^C`QSY^W���DXU�^Uhd
b_g�V_\\_gc�gYdX�WU_YT�XUYWXdc�Vb_]��\Qd=Y^���\QdC`QSY^W��\_^W=Y^��d_
�\Qd=Y^���\QdC`QSY^W��\_^W=Y^���\_^>b���\_^C`QSY^W���DXU�\Qcd�^e]�
RUb�gbYddU^�d_�dXU�TQdQ�VY\U�Yc�dXU�WU_YT�XUYWXd�V_b��\Qd=Y^���\Qd>b���\Qd�
C`QSY^W��\_^W=Y^���\_^>b���\_^C`QSY^W��
5QSX�b_g�XQc�d_�cdQbd�gYdX�Q^�Y^dUWUb�fQ\eU��$�2idUc��gXYSX�Yc�^_d�ecUT
Q^T�SQ^�RU�cUd�jUb_��DXUbUV_bU��UfUbi�b_g�XQc�Q�\U^WdX�_V�$�\Qd>b�$
2idUc�

9^dUb`_\QdY_^�=UdX_T
1�RYaeQTbQdYS�Y^dUb`_\QdY_^�Yc�ecUT�d_�TUdUb]Y^U�WU_YT�XUYWXdc�Qd�^_^�
WbYT�`_Y^dc��ecY^W�dXU�^Y^U�^UQbUcd�cebb_e^TY^W�WbYT�`_Y^dc��DXQd
]UQ^c��Q�Ve^SdY_^

f(x,y) = a + b x + c x*x + d y + e y*y +  f x*y +
 g x*x*y + h  x*y*y + i x*x*y*y

Yc�S_^cdbeSdUT��gXYSX�iYU\Tc�Y^�dXU�WU_YT�XUYWXdc�Qd�dXU�^Y^U�^UQbUcd
WbYT�`_Y^dc��DXYc�Ve^SdY_^�Yc�dXU^�UfQ\eQdUT�Qd�dXU�^_^�WbYT�`_Y^d�
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C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8

8QbY^Wcdb��!)

4�(%&#%�8�XU^[YbSXU^�CYUWUbdcRbe^^

7Ub]Q^i

@X_^U*���$)�(! "�'$##� 

6Qh*���$)�(! "�'$##�!#!
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9cceU* FUbcY_^�!� Q
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>_dYSU�_V�3_`ibYWXd

�3��3_`ibYWXd�!))(�Ri�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8��7Ub]Q^i�

1\\�bYWXdc�bUcUbfUT��>_�`Qbd�_V�dXYc�`eR\YSQdY_^�]Qi�RU�bU`b_TeSUT�_b
ecUT�Y^�Q^i�V_b]�_b�Ri�Q^i�]UQ^c���WbQ`XYS��U\USdb_^YS�_b�]USXQ^YSQ\�
Y^S\eTY^W�`X_d_S_`iY^W��bUS_bTY^W��dQ`Y^W�_b�Y^V_b]QdY_^�cd_bQWU�Q^T
bUdbYUfQ\�cicdU]c���gYdX_ed�gbYddU^�`Ub]YccY_^�_V�C`USdbQ�@bUSYcY_^�DUb�
bQcQd�7]R8��7Ub]Q^i�

4YcS\QY]Ub

C`USdbQ�@bUSYcY_^�DUbbQcQd��C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�Q^T�Q\\
_V�Ydc�ceRcYTYQbYUc��]Q[Uc�^_�bU`bUcU^dQdY_^�_b�gQbbQ^di�gYdX�bUc`USd�d_
dXU�QTUaeQSi�_V�dXYc�T_Se]U^dQdY_^�_b�dXU�`b_WbQ]c��gXYSX�Yd�TU�
cSbYRUc�V_b�Q^i�`QbdYSe\Qb�`eb`_cU��_b�gYdX�bUc`USd�d_�Ydc�QTUaeQSi�d_
`b_TeSU�Q^i�`QbdYSe\Qb�bUce\d��9^�^_�UfU^d�cXQ\\�C`USdbQ�@bUSYcY_^�DUb�
bQcQd��Ydc�U]`\_iUUc��Ydc�S_^dbQSd_bc�_b�dXU�QedX_bc�_V�dXYc�T_Se]U^dQ�
dY_^�RU�\YQR\U�V_b�c`USYQ\��TYbUSd��Y^TYbUSd�_b�S_^cUaeU^dYQ\�TQ]QWUc�
\_ccUc��S_cdc��SXQbWUc��S\QY]c��TU]Q^Tc�_b�S\QY]�V_b�\_cd�`b_VYdc��VUUc�_b
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1\\�bYWXdc�bUcUbfUT��>_�`Qbd�_V�dXYc�`eR\YSQdY_^�]Qi�RU�bU`b_TeSUT�_b
ecUT�Y^�Q^i�V_b]�_b�Ri�Q^i�]UQ^c���WbQ`XYS��U\USdb_^YS�_b�]USXQ^YSQ\�
Y^S\eTY^W�`X_d_S_`iY^W��bUS_bTY^W��dQ`Y^W�_b�Y^V_b]QdY_^�cd_bQWU�Q^T
bUdbYUfQ\�cicdU]c���gYdX_ed�gbYddU^�`Ub]YccY_^�_V�C`USdbQ�@bUSYcY_^�DUb�
bQcQd�7]R8��7Ub]Q^i�

4YcS\QY]Ub

C`USdbQ�@bUSYcY_^�DUbbQcQd��C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�Q^T�Q\\
_V�Ydc�ceRcYTYQbYUc��]Q[Uc�^_�bU`bUcU^dQdY_^�_b�gQbbQ^di�gYdX�bUc`USd�d_
dXU�QTUaeQSi�_V�dXYc�T_Se]U^dQdY_^�_b�dXU�`b_WbQ]c�gXYSX�Yd�TU�
cSbYRUc�V_b�Q^i�`QbdYSe\Qb�`eb`_cU�_b�gYdX�bUc`USd�d_�Ydc�QTUaeQSi�d_
`b_TeSU�Q^i�`QbdYSe\Qb�bUce\d��9^�^_�UfU^d�cXQ\\�C`USdbQ�@bUSYcY_^�DUb�
bQcQd��Ydc�U]`\_iUUc��Ydc�S_^dbQSd_bc�_b�dXU�QedX_bc�_V�dXYc�T_Se]U^dQ�
dY_^�RU�\YQR\U�V_b�c`USYQ\��TYbUSd��Y^TYbUSd�_b�S_^cUaeU^dYQ\�TQ]QWUc�
\_ccUc��S_cdc��SXQbWUc��S\QY]c��TU]Q^Tc�_b�S\QY]�V_b�\_cd�`b_VYdc��VUUc�_b
Uh`U^cUc�_V�Q^i�^QdebU�_V�[Y^T�
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GU�QbU�QgQbU�_V�dXU�VQSd�dXQd�_eb�UhS\ecYfU�]QcSe\Y^U�`b_^_e^��XU��Yc
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"�! 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�#�!�_b�=C�G9>4?GC�>D
CicdU] &#&

"�" 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�)%�CicdU] �������������������������� &#'
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6YWebU�#�!*�7U_dbQSUb�GU\S_]U�CSbUU^���������������������������������������������� &#(
6YWebU�#�"*�7U_dbQSUb�3_]]e^YSQdY_^�3_^db_\��������������������������������� &#)
6YWebU�#�#*�3_^^USdY_^�5cdQR\YcXUT���������������������������������������������������� &#)
6YWebU�$�!*�7U_3_]�@b_WbQ]�9S_^ ���������������������������������������������������� &$ 
6YWebU�$�"*�GU\S_]U�d_�7U_3_]�������������������������������������������������������� &$ 
6YWebU�$�#*�7U_3_]�=QY^�GY^T_g ���������������������������������������������������� &$!
6YWebU�%�!*�4UcSbY`dY_^�_V�dXU�=QY^�GY^T_g ������������������������������������� &$"
6YWebU�%�"*�DXU�@e\\�T_g^�=U^ec������������������������������������������������������� &$#
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&!� 9^db_TeSdY_^
DXU�7U_dbQSUb��BD;�CicdU]�S_^dQY^c�Q�`_gUbVe\�cdQ^T�Q\_^U�edY\Ydi�V_b
TQdQ�dbQ^cVUb�RUdgUU^�S_]`edUbc�fYQ�cUbYQ\�BC"#"��1\\�cdQ^TQbT�VY\U�_`�
UbQdY_^c�ceSX�Qc�S_`iY^W�Q^T�bU^Q]Y^W�QbU�ce``_bdUT�

9V�i_e�gQ^d�d_�dbQ^cVUb�QbUQ�VY\Uc��Z_R�VY\Uc�_b�_RcUbfQdY_^Q\�TQdQ�VY\Uc�RU�
dgUU^�i_eb�XQ^TXU\T�S_]`edUb�Q^T�i_eb�@3��S_^^USd�gYdX�dXU�7U_�
db_^YSc�cicdU]�SQR\U�Q^T�S_]]e^YSQdY_^c�QTQ`d_b�Q^T�be^�dXU�7U_�
dbQSUb��S_]]e^YSQdY_^�c_VdgQbU�

7U_dbQSUb��3_]]e^YSQdY_^�be^c�e^TUb�=YSb_c_Vd�G9>4?GC�#�!�
G9>4?GC�)%�_b�G9>4?GC�>D�

DXYc�]Q^eQ\�`b_fYTUc�Q�TUdQY\UT�TUcSbY`dY_^�_V�dXU�7U_dbQSUb��3_]�
]e^YSQdY_^�c_VdgQbU��DXU�VYbcd�SXQ`dUbc�TUcSbYRU�X_g�d_�UcdQR\YcX�cUbYQ\
S_]]e^YSQdY_^c�RUdgUU^�dXU�S_]`edUbc��dXU�\QdUb�SXQ`dUbc�TUcSbYRU
UQSX�Ve^SdY_^�_V�dXU�`b_WbQ]�
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&"� 9^cdQ\\QdY_^�_^�dXU�@3
1�cUde`�TYc[�^Q]UT�7U_3_]�Yc�TU\YfUbUT�d_WUdXUb�gYdX�dXU�BD;�cic�
dU]��9^cUbd�dXU�TYc[�Y^d_�dXU�#�%��TYc[�TbYfU�_V�i_eb�@3�

&"�! 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�#�!�_b�=C
G9>4?GC�>D�CicdU]

!� ?`U^�UYdXUb�dXU�@b_WbQ]�=Q^QWUb�_b�dXU�6Y\U�=Q^QWUb�

"Q� 9V�i_e�_`U^UT�dXU�@b_WbQ]�=Q^QWUb��SX__cU�Be^�Vb_]
dXU�6Y\U�]U^e�Q^T�di`U�dXU�V_\\_gY^W�S_]]Q^T�\Y^U*

[drive]:\setup

"R� 9V�i_e�_`U^UT�dXU�6Y\U�=Q^QWUb��_`U^�dXU�TbYfU�S_^dQY^Y^W�dXU
4Yc[�7U_3_]�Q^T�T_eR\U�S\YS[�_^�dXU�VY\U�SETUP.EXE�

#� 6_\\_g�dXU�Y^cdQ\\QdY_^�`b_]`dc�dXQd�WeYTU�i_e�S_]`\UdU\i
dXb_eWX�dXU�Y^cdQ\\QdY_^�`b_SUcc�
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&"�" 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�)%�CicdU]

!� 3\YS[�_^�dXU�1TT�BU]_fU�@b_WbQ]c�YS_^�Y^�dXU�3_^db_\
@Q^U\�gY^T_g��6_\\_g�dXU�Y^cdQ\\QdY_^�`b_]`dc�dXQd�WeYTU�i_e

dXb_eWX�dXU�Y^cdQ\\QdY_^�`b_SUcc��1\dUb^QdYfU\i

!Q� 6b_]�Q�4?C�`b_]`d��di`U�dXU�\Y^U�cX_g^�RU\_g��Qcce]Y^W�dXQd
TYc[�7U_3_]�Yc�Y^�dXU�A:�TbYfU*

A:\setup

!R� 6b_]�dXU�CdQbd�]U^e��SX__cU�Be^�Q^T�di`U�dXU�\Y^U�RU\_g��Qcce]�
Y^W�dXQd�TYc[�7U_3_]�Yc�Y^�dXU�A:�TbYfU*

A:\setup

!S� 6b_]�dXU�GY^T_gc�5h`\_bUb��_`U^�dXU�TbYfU�S_^dQY^Y^W�dXU�TYc[
7U_3_]�Q^T�T_eR\U�S\YS[�_^�dXU�VY\U�SETUP.EXE�
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D_�cdQbd�dXU�VY\U�dbQ^cVUb�S_^db_\�`b_WbQ]�R_dX�S_]`edUbc�XQfU�d_�RU
S_^^USdUT�gYdX�dXU�7U_db_^YSc�cicdU]�SQR\U�Q^T�S_]]e^YSQdY_^c
QTQ`d_b�Q^T�cgYdSXUT�_^�

9V�i_e�ecU�Q^�<!�<"�bUSUYfUb��RU�cebU�dXQd�^_�Q^dU^^Q�Yc
S_^^USdUT�d_�Yd��gXU^�i_e�S_^^USd�dXU�bUSUYfUb�d_�dXU�@3�

6Ybcd�cdQbd�dXU�13E��DXU�=QY^�CSbUU^�Q``UQbc�

6YWebU�&#�!*�7U_dbQSUb�GU\S_]U�CSbUU^

@bUcc� d_�cdQbd�dXU�S_]]e^YSQdY_^�`b_WbQ]��DXU�=QY^�3_]�
]e^YSQdY_^�@b_WbQ]�TYc`\Qi�gY\\�Q``UQb�
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>_g�cdQbd�dXU�VY\U�dbQ^cVUb�`b_WbQ]�gYdX�dXU� Ve^SdY_^�[Ui�

6YWebU�&#�#*�3_^^USdY_^�5cdQR\YcXUT

DXU�S_^^USdY_^�d_�dXU�]QY^�S_]`edUb�Yc�^_g�be^^Y^W�Q^T�Q\\�_`UbQ�
dY_^c�gY\\�RU�S_^db_\\UT�Vb_]�i_eb�]QY^�S_]`edUb�

I_e�]Qi�aeYd�dXU�S_]]e^YSQdY_^�`b_WbQ]�ecY^W�[Ui� �
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&$� CdQbdY^W�_^�i_eb�@3
DXU�7U_dbQSUb��@3�3_]]e^YSQdY_^�@b_WbQ]�Yc�Q�=YSb_c_Vd�G9>�
4?GC�`b_WbQ]��CdQbd�=C�G9>4?GC�Q^T�_`U^�dXU�7U_dbQSUb�

Wb_e`�

6YWebU�&$�!*�7U_3_]�@b_WbQ]�9S_^

4_eR\U�S\YS[�_^�dXU�7U_dbQSUb��3_]]e^YSQdY_^�@b_WbQ]�YS_^�d_�cdQbd
dXU�`b_WbQ]��DXYc�gY^T_g�Q``UQbc�

6YWebU�&$�"*�GU\S_]U�d_�7U_3_]

I_e�QbU�Qc[UT�d_�Y^TYSQdU�gXYSX�S_]]e^YSQdY_^�`_bd�d_�ecU�V_b�dXU
13E��_b�<!�<"�bUSUYfUb��d_�dXU�@3��5^dUb�dXU�`_bd�Q^T�QSSU`d�gYdX�OK
_b�\UQfU�dXU�`b_WbQ]�gYdX�Exit�
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1c�c__^�Qc�i_e�XQfU�cU\USdUT�dXU�S_]]e^YSQdY_^�`_bd�dXU�RQeT�bQdU�_V
S_]]e^YSQdY_^�gY\\�RU�SXUS[UT�Ri�dXU�`b_WbQ]��DXU�message
Finding correct baudrate ... cX_gc�e`��e^dY\�dXU�`b_WbQ]�XQc
ceSSUccVe\\i�S_]]e^YSQdUT�gYdX�dXU�S_^db_\�e^Yd�

DXU�]UccQWU�Establish protocol ...�V_\\_gc�

GXU^�dXU�SXUS[�Yc�S_]`\UdUT�ceSSUccVe\\i��dXU�=QY^�GY^T_g�cX_gc�e`
�_dXUbgYcU�dXU�`b_WbQ]�Yc�dUb]Y^QdUT��

6YWebU�&$�#*�7U_3_]�=QY^�GY^T_g
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&%� DXU�=QY^�7U_3_]�GY^T_g
DXU�7U_dbQSUb��3_]]e^YSQdY_^�=QY^�GY^T_g�Yc�ceRTYfYTUT�Y^d_�$
]QY^�`Qbdc*

6YWebU�&%�!*�4UcSbY`dY_^�_V�dXU�=QY^�GY^T_g

1 1�]U^e�RQb�
2 1�d__\RQb��`b_fYTY^W�cX_bdSedc�d_�c_]U�_V�dXU�cdQ^TQbT�_`UbQ�

dY_^c�
3 1�TYc`\Qi�d_�dXU�QSdeQ\�TbYfU�Q^T�TYbUSd_bi�S_^dU^dc�_V�dXU�bU]_dU

TUfYSU�Q^T�_V�dXU�@3��cU`QbQdUT�Ri�dXU�e`��Q^T�T_g^\_QT�Qbb_g
[Uic�

4 1�cdQdec�RQb�

1
2

3

4
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1 DXU�]U^e�RQb�_VVUbc�dXbUU�SX_YSUc*

6YWebU�&%�"*�DXU�@e\\�T_g^�=U^ec

2 2edd_^c�_^�dXU�d__\RQb�_VVUb�UQci�Q^T�aeYS[�QSSUcc�d_�cdQ^TQbT�VY\U
_`UbQdY_^c*

��3_`i�������� ��4U\UdU������ ��BU^Q]U������ ���FYUg

3 DXU�e``Ub�XQ\V�_V�dXU�VY\U�TYc`\Qi�bU\QdUc�d_�dXU�13E�S_]`edUb
�_b�<!�<"�bUSUYfUb���dXU�\_gUb�`Qbd�bU\QdUc�d_�dXU�@3��?^�dXU�\UVd�
XQ^T�cYTU�i_e�cUU�dXU�SebbU^d�TYbUSd_bi�dbUU�_V�UQSX�S_]`edUb��_^
dXU�bYWXd��dXU�SebbU^d�TYbUSd_bi�Q^T�Ydc�S_^dU^dc�� �Q^T� �[Uic
]Q[U�Q�VQcd�dbQ^cVUb�_V�TQdQ�

@\UQcU�^_dU��dXQd�dXU�dg_�Qbb_gc�S_bbUc`_^T�d_�dXU�ecU�_V
dXU�dUb]c��e`\_QT��Q^T��T_g^\_QT���
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Uh`U^cUc�_V�Q^i�^QdebU�_V�[Y^T�

>_dU

GU�QbU�QgQbU�_V�dXU�VQSd�dXQd�_eb�UhS\ecYfU�]QcSe\Y^U�`b_^_e^��XU��Yc
S_^cYTUbUT�`_\YdYSQ\\i�Y^S_bbUSd��Red�XQc�RUU^�ecUT�Y^�dXYc�SQcU�d_�cY]�
`\YVi�bUQTQRY\Ydi�



&'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

&%"

8_g�d_�S_^dQSd�C`USdbQ�@bUSYcY_^�DUbbQcQd

1TTbUcc* C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8
8QbY^WcdbQ�U�!)
(%&#%�8�XU^[YbSXU^�CYUWUbdcRbe^^
7Ub]Q^i

@X_^U* �$)�� ��(! "�'$## 
6Qh* �$)�� ��(! "�'$##�!#!

_b��$)�� ��(! "�'$##�"&

22C*�$)�� ��(! "�'$##�"'
e`�d_�!)"  �RQeT
>��(��!

Vd`�QTTbUcc* Vd`�dUbbQcQd�TU
GUR* ggg�dUbbQcQd�TU

U�=QY\* Y^V_@dUbbQcQd�TU
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3_^dU^dc

!� 9>DB?4E3D9?>����������������������������������������������������������� '

"� 9>CD1<<1D9?>�?>�D85�@3������������������������������������������ (
"�! 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�#�!�_b�=C�G9>4?GC�>D
CicdU] (

"�" 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�)%�CicdU] ������������������������������ )

#� CD1BD�?>�3?>DB?<�E>9D����������������������������������������� ! 

$� CD1BD9>7�?>�I?EB�@3�������������������������������������������� !"

%� D85�=19>�75?3?=�G9>4?G����������������������������������� !$

&� 6E>3D9?>C �������������������������������������������������������������� !&
&�! 3XQ^WU�4YbUSd_bi ��������������������������������������������������������������������� !&

&�" CU\USd�Q^T�4UcU\USd�6Y\U�c� ������������������������������������������������������� !'

&�# 3_`i�6Y\U�c�������������������������������������������������������������������������������� !(

&�$ 4U\UdU�6Y\U�c� ���������������������������������������������������������������������������� !)

&�% BU^Q]U�6Y\U ������������������������������������������������������������������������������ " 

&�& FYUg�6Y\U������������������������������������������������������������������������������������ "!

&�' 3bUQdU�4YbUSd_bi ����������������������������������������������������������������������� "#

&�( BU]_fU�4YbUSd_bi ��������������������������������������������������������������������� "$

&�) ?`dY_^c ������������������������������������������������������������������������������������� "%

'� 9>45H ���������������������������������������������������������������������� "'
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DQR\U�_V�6YWebUc*

6YWebU�#�!*�7U_dbQSUb�GU\S_]U�CSbUU^������������������������������������������������ ! 
6YWebU�#�"*�7U_dbQSUb�3_]]e^YSQdY_^�3_^db_\����������������������������������� !!
6YWebU�#�#*�3_^^USdY_^�5cdQR\YcXUT������������������������������������������������������ !!
6YWebU�$�!*�7U_3_]�@b_WbQ]�9S_^ ������������������������������������������������������ !"
6YWebU�$�"*�GU\S_]U�d_�7U_3_]���������������������������������������������������������� !"
6YWebU�$�#*�7U_3_]�=QY^�GY^T_g ������������������������������������������������������ !#
6YWebU�%�!*�4UcSbY`dY_^�_V�dXU�=QY^�GY^T_g ��������������������������������������� !$
6YWebU�%�"*�DXU�@e\\�T_g^�=U^ec��������������������������������������������������������� !%
6YWebU�%�#*�CdQdec�2Qb����������������������������������������������������������������������������� !%
6YWebU�&�!*�4YbUSd_bi�DbUUc ������������������������������������������������������������������� !&
6YWebU�&�"*�CU\USdUT�6Y\Uc����������������������������������������������������������������������� !'
6YWebU�&�#*�DbQ^cVUb�@b_WbUcc ���������������������������������������������������������������� !(
6YWebU�&�$*�4U\UdY_^�GQb^Y^W ��������������������������������������������������������������� !)
6YWebU�&�%*�BU^Q]U�4YQ\_W�������������������������������������������������������������������� " 
6YWebU�&�&*�DbQ^cVUb�@b_WbUcc ���������������������������������������������������������������� "!
6YWebU�&�'*�>_dU`QT�5TYd_b ������������������������������������������������������������������� ""
6YWebU�&�(*�@e\\�T_g^�=U^e�4YbUSd_bYUc����������������������������������������������� "#
6YWebU�&�)*�>Ug�4YbUSd_bi�4YQ\_W���������������������������������������������������������� "#
6YWebU�&�! *�4U\UdY_^�GQb^Y^W ������������������������������������������������������������� "$
6YWebU�&�!!*�3_^VYWebQdY_^�4YQ\_W�������������������������������������������������������� "%
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&(� 9^db_TeSdY_^
DXU�7U_dbQSUb��BD;�CicdU]�S_^dQY^c�Q�`_gUbVe\�cdQ^T�Q\_^U�edY\Ydi�V_b
TQdQ�dbQ^cVUb�RUdgUU^�S_]`edUbc�fYQ�cUbYQ\�BC"#"��1\\�cdQ^TQbT�VY\U�_`�
UbQdY_^c�ceSX�Qc�S_`iY^W�Q^T�bU^Q]Y^W�QbU�ce``_bdUT�

9V�i_e�gQ^d�d_�dbQ^cVUb�QbUQ�VY\Uc��Z_R�VY\Uc�_b�_RcUbfQdY_^Q\�TQdQ�VY\Uc�RU�
dgUU^�i_eb�XQ^TXU\T�S_]`edUb�Q^T�i_eb�@3��S_^^USd�gYdX�dXU�7U_�
db_^YSc�cicdU]�SQR\U�Q^T�S_]]e^YSQdY_^c�QTQ`d_b�Q^T�be^�dXU�7U_�
dbQSUb��S_]]e^YSQdY_^�c_VdgQbU�

7U_dbQSUb��3_]]e^YSQdY_^�be^c�e^TUb�=YSb_c_Vd�G9>4?GC�#�!�
G9>4?GC�)%�_b�G9>4?GC�>D�

DXYc�]Q^eQ\�`b_fYTUc�Q�TUdQY\UT�TUcSbY`dY_^�_V�dXU�7U_dbQSUb��3_]�
]e^YSQdY_^�c_VdgQbU��DXU�VYbcd�SXQ`dUbc�TUcSbYRU�X_g�d_�UcdQR\YcX�cUbYQ\
S_]]e^YSQdY_^c�RUdgUU^�dXU�S_]`edUbc��dXU�\QdUb�SXQ`dUbc�TUcSbYRU
UQSX�Ve^SdY_^�_V�dXU�`b_WbQ]�
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&)� 9^cdQ\\QdY_^�_^�dXU�@3
1�cUde`�TYc[�^Q]UT�7U_3_]�Yc�TU\YfUbUT�d_WUdXUb�gYdX�dXU�BD;�cic�
dU]��9^cUbd�dXU�TYc[�Y^d_�dXU�#�%��TYc[�TbYfU�_V�i_eb�@3�

&)�! 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�#�!�_b�=C
G9>4?GC�>D�CicdU]

"� ?`U^�UYdXUb�dXU�@b_WbQ]�=Q^QWUb�_b�dXU�6Y\U�=Q^QWUb�

"Q� 9V�i_e�_`U^UT�dXU�@b_WbQ]�=Q^QWUb��SX__cU�Be^�Vb_]
dXU�6Y\U�]U^e�Q^T�di`U�dXU�V_\\_gY^W�S_]]Q^T�\Y^U*

[drive]:\setup

"R� 9V�i_e�_`U^UT�dXU�6Y\U�=Q^QWUb��_`U^�dXU�TbYfU�S_^dQY^Y^W�dXU
4Yc[�7U_3_]�Q^T�T_eR\U�S\YS[�_^�dXU�VY\U�SETUP.EXE�

#� 6_\\_g�dXU�Y^cdQ\\QdY_^�`b_]`dc�dXQd�WeYTU�i_e�S_]`\UdU\i
dXb_eWX�dXU�Y^cdQ\\QdY_^�`b_SUcc�
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&)�" 9^cdQ\\QdY_^�_^�Q�=C�G9>4?GC�)%�CicdU]

!� 3\YS[�_^�dXU�1TT�BU]_fU�@b_WbQ]c�YS_^�Y^�dXU�3_^db_\
@Q^U\�gY^T_g��6_\\_g�dXU�Y^cdQ\\QdY_^�`b_]`dc�dXQd�WeYTU�i_e

dXb_eWX�dXU�Y^cdQ\\QdY_^�`b_SUcc��1\dUb^QdYfU\i

!Q� 6b_]�Q�4?C�`b_]`d��di`U�dXU�\Y^U�cX_g^�RU\_g��Qcce]Y^W�dXQd
TYc[�7U_3_]�Yc�Y^�dXU�A:�TbYfU*

A:\setup

!R� 6b_]�dXU�CdQbd�]U^e��SX__cU�Be^�Q^T�di`U�dXU�\Y^U�RU\_g��Qcce]�
Y^W�dXQd�TYc[�7U_3_]�Yc�Y^�dXU�A:�TbYfU*

A:\setup

!S� 6b_]�dXU�GY^T_gc�5h`\_bUb��_`U^�dXU�TbYfU�S_^dQY^Y^W�dXU�TYc[
7U_3_]�Q^T�T_eR\U�S\YS[�_^�dXU�VY\U�SETUP.EXE�
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' � CdQbd�_^�3_^db_\�E^Yd
D_�cdQbd�dXU�VY\U�dbQ^cVUb�S_^db_\�`b_WbQ]�R_dX�S_]`edUbc�XQfU�d_�RU
S_^^USdUT�gYdX�dXU�7U_db_^YSc�cicdU]�SQR\U�Q^T�S_]]e^YSQdY_^c
QTQ`d_b�Q^T�cgYdSXUT�_^�

9V�i_e�ecU�Q^�<!�<"�bUSUYfUb��RU�cebU�dXQd�^_�Q^dU^^Q�Yc
S_^^USdUT�d_�Yd��gXU^�i_e�S_^^USd�dXU�bUSUYfUb�d_�dXU�@3�

6Ybcd�cdQbd�dXU�13E��DXU�=QY^�CSbUU^�Q``UQbc�

6YWebU�#�!*�7U_dbQSUb�GU\S_]U�CSbUU^

@bUcc� d_�cdQbd�dXU�S_]]e^YSQdY_^�`b_WbQ]��DXU�=QY^�3_]�
]e^YSQdY_^�@b_WbQ]�TYc`\Qi�gY\\�Q``UQb�

%
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6YWebU�#�"*�7U_dbQSUb�3_]]e^YSQdY_^�3_^db_\

>_g�cdQbd�dXU�VY\U�dbQ^cVUb�`b_WbQ]�gYdX�dXU� Ve^SdY_^�[Ui�

6YWebU�#�#*�3_^^USdY_^�5cdQR\YcXUT

DXU�S_^^USdY_^�d_�dXU�]QY^�S_]`edUb�Yc�^_g�be^^Y^W�Q^T�Q\\�_`UbQ�
dY_^c�gY\\�RU�S_^db_\\UT�Vb_]�i_eb�]QY^�S_]`edUb�

I_e�]Qi�aeYd�dXU�S_]]e^YSQdY_^�`b_WbQ]�ecY^W�[Ui� �
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'!� CdQbdY^W�_^�i_eb�@3
DXU�7U_dbQSUb��@3�3_]]e^YSQdY_^�@b_WbQ]�Yc�Q�=YSb_c_Vd�G9>�
4?GC�`b_WbQ]��CdQbd�=C�G9>4?GC�Q^T�_`U^�dXU�7U_dbQSUb�

Wb_e`�

6YWebU�$�!*�7U_3_]�@b_WbQ]�9S_^

4_eR\U�S\YS[�_^�dXU�7U_dbQSUb��3_]]e^YSQdY_^�@b_WbQ]�YS_^�d_�cdQbd
dXU�`b_WbQ]��DXYc�gY^T_g�Q``UQbc�

6YWebU�$�"*�GU\S_]U�d_�7U_3_]

I_e�QbU�Qc[UT�d_�Y^TYSQdU�gXYSX�S_]]e^YSQdY_^�`_bd�d_�ecU�V_b�dXU
13E��_b�<!�<"�bUSUYfUb��d_�dXU�@3��5^dUb�dXU�`_bd�Q^T�QSSU`d�gYdX�OK
_b�\UQfU�dXU�`b_WbQ]�gYdX�Exit�
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1c�c__^�Qc�i_e�XQfU�cU\USdUT�dXU�S_]]e^YSQdY_^�`_bd�dXU�RQeT�bQdU�_V
S_]]e^YSQdY_^�gY\\�RU�SXUS[UT�Ri�dXU�`b_WbQ]��DXU�message
Finding correct baudrate ... cX_gc�e`��e^dY\�dXU�`b_WbQ]�XQc
ceSSUccVe\\i�S_]]e^YSQdUT�gYdX�dXU�S_^db_\�e^Yd�

DXU�]UccQWU�Establish protocol ...�V_\\_gc�

GXU^�dXU�SXUS[�Yc�S_]`\UdUT�ceSSUccVe\\i��dXU�=QY^�GY^T_g�cX_gc�e`
�_dXUbgYcU�dXU�`b_WbQ]�Yc�dUb]Y^QdUT��

6YWebU�$�#*�7U_3_]�=QY^�GY^T_g
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'"� DXU�=QY^�7U_3_]�GY^T_g
DXU�7U_dbQSUb��3_]]e^YSQdY_^�=QY^�GY^T_g�Yc�ceRTYfYTUT�Y^d_�$
]QY^�`Qbdc*

6YWebU�%�!*�4UcSbY`dY_^�_V�dXU�=QY^�GY^T_g

1 1�]U^e�RQb�
2 1�d__\RQb��`b_fYTY^W�cX_bdSedc�d_�c_]U�_V�dXU�cdQ^TQbT�_`UbQ�

dY_^c�
3 1�TYc`\Qi�d_�dXU�QSdeQ\�TbYfU�Q^T�TYbUSd_bi�S_^dU^dc�_V�dXU�bU]_dU

TUfYSU�Q^T�_V�dXU�@3��cU`QbQdUT�Ri�dXU�e`��Q^T�T_g^\_QT�Qbb_g
[Uic�

4 1�cdQdec�RQb�

1
2

3

4
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1 DXU�]U^e�RQb�_VVUbc�dXbUU�SX_YSUc*

6YWebU�%�"*�DXU�@e\\�T_g^�=U^ec

2 2edd_^c�_^�dXU�d__\RQb�_VVUb�UQci�Q^T�aeYS[�QSSUcc�d_�cdQ^TQbT�VY\U
_`UbQdY_^c*

��3_`i�������� ��4U\UdU������ ��BU^Q]U������ ���FYUg

3 DXU�e``Ub�XQ\V�_V�dXU�VY\U�TYc`\Qi�bU\QdUc�d_�dXU�13E�S_]`edUb
�_b�<!�<"�bUSUYfUb���dXU�\_gUb�`Qbd�bU\QdUc�d_�dXU�@3��?^�dXU�\UVd�
XQ^T�cYTU�i_e�cUU�dXU�SebbU^d�TYbUSd_bi�dbUU�_V�UQSX�S_]`edUb��_^
dXU�bYWXd��dXU�SebbU^d�TYbUSd_bi�Q^T�Ydc�S_^dU^dc�� �Q^T� �[Uic
]Q[U�Q�VQcd�dbQ^cVUb�_V�TQdQ�

@\UQcU�^_dU��dXQd�dXU�dg_�Qbb_gc�S_bbUc`_^T�d_�dXU�ecU�_V
dXU�dUb]c��e`\_QT��Q^T��T_g^\_QT���

4 1�cdQdec�RQb�Qd�dXU�R_dd_]�_V�dXU�cSbUU^�dU\\c�i_e�X_g
]eSX�VbUU�TYc[�c`QSU�Yc�QfQY\QR\U�

6YWebU�%�#*�CdQdec�2Qb

DXU�Q]_e^d�_V�QfQY\QR\U�TYc[�c`QSU�Y^�dXU�13E��<!�<"�bUSUYfUb�
Yc�cX_g^�_^�dXU�\UVd�cYTU�Q^T�dXU�Q]_e^d�_V�QfQY\QR\U�c`QSU�_V�dXU
@3�c�SebbU^d�TbYfU�_^�dXU�bYWXd�cYTU�_V�dXU�cdQdec�RQb�
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'#� 6e^SdY_^c

'#�! 3XQ^WU�4YbUSd_bi

I_e�SQ^�UQcY\i�SXQ^WU�TYbUSd_bYUc*
� DXU�SebbU^d�TYbUSd_bi�Qc�TUVY^UT�Y^�dXU�d_`�\Y^U
�� DXU�TYbUSd_bi�QR_fU�dXU�SebbU^d�TYbUSd_bi�dbUU�
<NAME> CeRTYbUSd_bYUc�_V�SebbU^d�TYbUSd_bi�
[A:],[C:],… Ci]R_\c�V_b�QfQY\QR\U�TbYfUc�

6YWebU�&�!*�4YbUSd_bi�DbUUc

D_�SXQ^WU�Q�TYbUSd_bi�T_eR\U�S\YS[�gYdX�dXU�\UVd�]_ecU�Redd_^�_^�dXU
TUcYbUT�TYbUSd_bi��DXU�VY\Uc�S_^dQY^UT�Y^�dXQd�TYbUSd_bi�gY\\�Q``UQb�Y^
dXU�bYWXdXQ^T�R_h��DXU�`QdX�d_�dXU�TYbUSd_bi�Yc�`bY^dUT�Qd�dXU�d_`�_V
dXU�\Ycd�Q^T�dXU�^Ug�ceRTYbUSd_bi�dbUU�Yc�`bY^dUT�Y^�dXU�\UVdXQ^T�R_h�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'#�" CU\USd�Q^T�4UcU\US d�6Y\U�c�

DXU�7U_dbQSUb��3_]]e^YSQdY_^�`b_WbQ]�g_b[c�_^�cU\USdUT�VY\Uc��GU
gY\\�^_g�TUcSbYRU�X_g�d_�cU\USd�_b�TUcU\USd�VY\Uc�
D_�cU\USd�Q�VY\U�cY]`\i�]_fU�dXU�Sebc_b�Q^T�S\YS[�_^�dXU�TUcYbUT�VY\U

gYdX�dXU�\UVd�]_ecU�Redd_^��I_e�]Qi�cU\USd�Qc
]Q^i�VY\Uc�Qc�i_e�\Y[U��CU\UdUT�VY\Uc�QbU�XYWX�
\YWXdUT�

6YWebU�&�"*�CU\USdUT�6Y\Uc

D_�TUcU\USd�Q�cU\USdUT�VY\U�cY]`\i�S\YS[�_^�Yd�QWQY^��I_e�gY\\�cUU�dXQd�dXU
XYWX\YWXd�TYcQ``UQbc��DXU�VY\U�Yc�^_g�TUcU\USdUT�
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'#�# 3_`i�6Y\U�c�

I_e�]Qi�S_`i�VY\Uc�Vb_]�_^U�TUfYSU�d_�dXU�_dXUb��CY]`\i�cU\USd�dXU�TU�
cYbUT�TYbUSd_bi��cU\USd�dXU�VY\U�c��i_e�gQ^d�d_�S_`i��dXU^����

� U^dUb�dXU�]U^e�File�Q^T�SX__cU�Copy _b

� S\YS[�dXU�3_`i�Redd_^� ��_b

� ecU�dXU� �_b�dXU� ��Qbb_g��TU`U^TY^W�_^�dXU�TYbUSdY_^�i_e
gQ^d�d_�S_`i�dXU�VY\U�c��

1�`b_WbUcc�Y^TYSQd_b�cX_gc�dXU�`b_WbUcc�_V�dXU�VY\U�dbQ^cVUb�`b_SUTebU�

6YWebU�&�#*�DbQ^cVUb�@b_WbUcc

DXU�^Q]U�_V�dXU�S_`YUT�VY\U�cX_gc�e`�Y^�dXU�TUcdY^QdY_^�TYbUSd_bi
gXU^�dXU�dbQ^cVUb�XQc�RUU^�S_]`\UdUT��I_e�]Qi�Y^dUbbe`d�dXU�dbQ^cVUb
`b_SUcc�Qd�Q^i�dY]U�Ri�`bUccY^W�Cancel�

9V�dXU�VY\U�^Q]U�Q\bUQTi�UhYcdc�Y^�dXU�TUcdY^QdY_^�TYbUSd_bi�Q�TYQ\_W
gY^T_g�`_`c�e`��Qc[Y^W�i_e�gXUdXUb�_b�^_d�i_e�gQ^d�d_�_fUbgbYdU�dXU
VY\U��3\YS[�OK�YV�i_e�gQ^d�d_�_fUbgbYdU�dXU�VY\U��3\YS[�Cancel�d_�SQ^SU\
dXU�S_`i�`b_SUcc�V_b�dXU�SebbU^d�VY\U�
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'#�$ 4U\UdU�6Y\U�c�

DXU�7U_dbQSUb��3_]]e^YSQdY_^�`b_WbQ]�`b_fYTUc�Q^�UQci�]UdX_T�d_
TU\UdU�VY\Uc��D_�TU\UdU�VY\U�c��SXQ^WU�d_�dXU�TUcYbUT�TYbUSd_bi�Q^T�cU\USd
dXU�VY\U�c��i_e�gQ^d�d_�TU\UdU��I_e�^_g�]Qi�UYdXUb

� U^dUb�dXU�]U^e�File�Q^T�SX__cU�Delete _b

� S\YS[�dXU�4U\UdU�Redd_^� ���

1�gY^T_g�cX_gc�e`�Qc[Y^W�gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�VY\U�
DXYc�`b_dUSdc�i_e�QWQY^cd�e^Y^dU^dY_^Q\\i�TU\UdY^W�VY\Uc�

6YWebU�&�$*�4U\UdY_^�GQb^Y^W

@bUcc�OK�YV�i_e�gQ^d�d_�TU\UdU�dXU�SebbU^d�VY\U��dXU�VY\U�gY\\�RU�bU]_fUT
Vb_]�dXU�SebbU^d�TYbUSd_bi�

@bUcc�Cancel�d_�SQ^SU\�dXU�TU\UdU�`b_SUcc�V_b�dXU�SebbU^d�VY\U��9V�i_e
XQT�cU\USdUT�]_bU�VY\Uc�i_e�gY\\�RU�`b_]`d
UT�V_b�dXU�^Uhd�_^U�
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'#�% BU^Q]U�6Y\U

3XQ^WU�d_�dXU�TUcYbUT�TYbUSd_bi�Q^T�cU\USd�dXU�VY\U�i_e�gQ^d�d_�bU�
^Q]U��I_e�^_g�]Qi�UYdXUb*

� U^dUb�dXU�]U^e�File�Q^T�SX__cU�Rename _b

� S\YS[�dXU�BU^Q]U�Redd_^� ���

DXU�V_\\_gY^W�gY^T_g�cX_gc�e`�

6YWebU�&�%*�BU^Q]U�4YQ\_W

5^dUb�dXU�^Ug�^Q]U�Y^�dXU�cUS_^T�\Y^U�Q^T�QSSU`d�Ri�S\YS[Y^W�OK��DXU
VY\U�gY\\�RU�bU^Q]UT�Y^�dXU�SebbU^d�TYbUSd_bi�

9V�i_e�T_�^_d�gQ^d�d_�bU^Q]U�dXU�VY\U�SQ^SU\�dXU�QSdY_^�Ri�S\YS[Y^W
Cancel�

9V�i_e�XQfU�cU\USdUT�]_bU�dXQ^�_^U�VY\U�d_�RU�bU^Q]UT�dXU�bU^Q]Y^W
gY^T_g�_VVUbc�_^\i�dXU�VY\U�cU\USdUT�\Qcd�
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'#�& FYUg�6Y\U

DXU�7U_dbQSUb��3_]]e^YSQdY_^�cicdU]�Q\\_gc�i_e�d_�ecU�Q^i�UTYd_b
i_e�XQfU�Y^cdQ\\UT��DXYc�`_gUbVe\�_`dY_^�Q\\_gc�i_e�d_�S_^db_\�_b�UTYd
i_eb�VY\Uc�Y^�Q�fUbi�UQci�gQi��D_�fYUg�Q�VY\U�SXQ^WU�d_�dXU�TUcYbUT�TYbUS�
d_bi�Q^T�cU\USd�dXU�VY\U�i_e�gQ^d�d_�fYUg��I_e�^_g�]Qi�UYdXUb

� U^dUb�dXU�]U^e�File�Q^T�SX__cU�View _b

� S\YS[�dXU�FYUg�Redd_^� ���

9V�i_e�gQ^dUT�d_�fYUg�Q�VY\U�_^�dXU�bU]_dU�TUfYSU��13E�_b�<!�<"�bU�
SUYfUb���dXU�cU\USdUT�VY\U�gY\\�VYbcd�_V�Q\\�RU�dbQ^cVUbbUT�d_�dXU�@3���DXYc
dbQ^cVUb�Yc�_^\i�dU]`_bQbi�Q^T�bUfUbcUT�gXU^�dXU�fYUgY^W�`b_SUcc�XQc
VY^YcXUT��I_e�]Qi�Y^dUbbe`d�Yd�Qd�Q^i�dY]U�Ri�`bUccY^W�Cancel�

6YWebU�&�&*�DbQ^cVUb�@b_WbUcc

2i�TUVQe\d��dXU�G9>4?GC�UTYd_b�>_dU`QT�Yc�ecUT�

9V�i_e�gQ^d�d_�ecU�Q^_dXUb�UTYd_b��i_e�SQ^�T_�c_��7_�d_�]U^e�Options
Q^T�cU\USd�Configuration��3XQ^WU�dXU�U^dbi�Editor�WYfY^W�dXU�Ve\\
`QdX�Q^T�^Q]U�V_b�dXU�UTYd_b�_V�i_eb�SX_YSU�
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GXU^�ecY^W�G9>4?GC�fUbcY_^�#�!�dXU�>_dU`QT�UTYd_b
_^\i�Q\\_gc�i_e�d_�_`U^�VY\Uc�_V�\Ucc�dXQ^�&$�[2idUc�
D_�fYUg�VY\Uc�\QbWUb�dXQ^�&$[2idU�ecU�Q^_dXUb�UTYd_b�Q^T
SXQ^WU�dXU�`QdX�d_�dXU�UTYd_b�Y^�]U^e�Options�

I_e�]Qi�ecU�Q\\�dXU�Ve^SdY_^c�_V�i_eb�SX_cU^�UTYd_b��9V�i_e�XQfU�UTYdUT
Q�VY\U�i_e�]ecd�cQfU�dXU�SXQ^WU�dXU^�Q^T�dbQ^cVUb�dXU�SXQ^WUT�VY\U
RQS[�d_�dXU�S_^db_\�e^Yd�_b�<!�<"�bUSUYfUb�

6YWebU�&�'*�>_dU`QT�5TYd_b

1R_fU�i_e�cUU�Q^�UhQ]`\U�_V�Q�Z_R�VY\U�TYc`\QiUT�Ri�dXU�7Ub]Q^�FUb�
cY_^�_V�G9>4?GC�>_dU`QT�UTYd_b��I_e�]Qi�cSb_\\�dXb_eWX�VY\Uc�
SXQ^WU�dXU]��UdS�

%
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'#�' 3bUQdU�4YbUSd_bi

3bUQdY^W�Q�TYbUSd_bi�Yc�Q�fUbi�cY]`\U�dQc[��7_�d_�dXU�TYbUSd_bi��_b�b__d
_V�dXU�TbYfU��dXU^�_`U^�dXU�]U^e�Directories�

6YWebU�&�(*�@e\\�T_g^�=U^e�4YbUSd_bYUc

I_e�]Qi�SX__cU�gXUbU�i_e�gQ^d�d_�]Q[U�Q�^Ug�TYbUSd_bi*

����Make Dir on Device* >Ug�TYbUSd_bi�_^�dXU�S_^db_\�e^Yd�_b
<!�<"�bUSUYfUb�

����Make Dir on Local Disk* >Ug�TYbUSd_bi�_^�@3�

1�gY^T_g�cX_gc�e`�Q^T�i_e�SQ^�U^dUb�dXU�^Q]U�_V�dXU�^Ug�TYbUSd_bi�

6YWebU�&�)*�>Ug�4YbUSd_bi�4YQ\_W

3\YS[�OK�YV�i_e�gQ^d�d_�]Q[U�dXU�^Ug�TYbUSd_bi��DXU�^Ug�TYbUSd_bi�gY\\
RU�SbUQdUT�Qc�Q�ceRTYbUSd_bi�_V�dXU�SebbU^d�TYbUSd_bi�_b�TbYfU�

3\YS[�Cancel�YV�i_e�gQ^d�d_�SQ^SU\�dXU�QSdY_^�
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'#�( BU]_fU�4YbUSd_bi

BU]_fY^W�TYbUSd_bYUc�Yc�Qc�cY]`\U�Qc�TU\UdY^W�VY\Uc��9V�i_e�gQ^d�d_�bU�
]_fU�Q�TYbUSd_bi�Yd�]ecd�RU�U]`di��3X__cU�dXU�TUcYbUT�TYbUSd_bbi�
dXU^

� U^dUb�dXU�]U^e�File�Q^T�SX__cU�Delete _b

� S\YS[�dXU�4U\UdU�Redd_^� ���

1�gY^T_g�cX_gc�e`�Qc[Y^W�gXUdXUb�i_e�bUQ\\i�gQ^d�d_�TU\UdU�dXU�TYbUS�
d_bi��DXYc�`bUfU^dc�i_e�QWQY^cd�QSSYTU^dQ\\i�bU]_fY^W�TYbUSd_bYUc�

6YWebU�&�! *�4U\UdY_^�GQb^Y^W

@bUcc�OK�YV�i_e�gQ^d�d_�TU\UdU�dXU�SebbU^d�TYbUSd_bi�

@bUcc�Cancel�d_�SQ^SU\�dXU�TU\UdU�`b_SUcc�
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'#�) ?`dY_^c

GXU^�S\YS[Y^W�_^�Configuration�Y^�dXU�]U^e�Options��dXU�3_^�
VYWebQdY_^�GY^T_g�`_`c�e`�

6YWebU�&�!!*�3_^VYWebQdY_^�4YQ\_W

I_e�VY^T�dXbUU�_`dY_^c�V_b�SXQ^WUc*

� DY]U_ed���_^\i�d_�RU�SXQ^WUT�Ri�Q^�Uh`UbYU^SUT�ecUb�
� @QS[UdcYjU���_^\i�d_�RU�SXQ^WUT�Ri�Q^�Uh`UbYU^SUT�ecUb�
� 5TYd_b

DY]U_ed*
9V�dXU�G9>4?GC�S_]`edUb�Yc�d__�c\_g�Q^T�dbQ^c]YcccY_^�Ubb_bc�_SSeb�
dXU�TebQdY_^�_V�dY]U_ed�S_e\T�RU�Y^SbUQcUT��DXU�fQ\eU�Yc�WYfU^�Y^�]Y\\Y�
cUS_^Tc�

@QS[UdcYjU*
DXU�RUcd�`QS[UdcYjU�TU`U^Tc�_^�dXU�aeQ\Ydi�_V�dXU�cUbYQ\�\Y^[��EceQ\\i�
i_e�cX_e\T�QSSU`d�dXU�fQ\eU�ceWWUcdUT�Ri�dXU�`b_WbQ]��DXU�fQ\eU�Yc�Y^
RidUc�
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5TYd_b*
I_e�]Qi�gQ^d�d_�ecU�Q�TYVVUbU^d�UTYd_b�_b�cU\USd�Q�TYVVUbU^d�`QdX�d_�dXU
UTYd_bµc�TYbUSd_bi��DXYc�Yc�S_]]_^\i�T_^U��YV�dXU�VY\Uc�QbU�RYWWUb�dXQ^
&$�[2idU��9^�dXYc�SQcU��i_e�XQfU�d_�ecU�Q�TYVVUbU^d�UTYd_b�dXQ^�G9>�
4?GC�>_dU`QT�

9^�_bTUb�d_�SXQ^WU�dXU�UTYd_b�_b�dXU�`QdX��U^dUb�dXU�^Ug�`QdX�Q^T
^Q]U�Y^�dXU�bYWXd�VYU\T��DXUbU�Yc�^_�\Y]Yd�d_�dXU�^e]RUb�_V�Q\`XQ^e�
]UbYS�SXQbQSdUbc�
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'$� 9^TUh
B

baudrate .........................................13

C
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D

Directory
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E
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F

File
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I

Installation on PC............................ 8

M
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O

Options .......................................... 25

P
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S

Start on Control Unit ..................... 10
start on PC..................................... 12

T

timeout .......................................... 25
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DXYc�`QWU�Y^dU^dY_^Q\\i�\UVd�R\Q^[
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DUbbQcQdµc�9^dUb`bUdUb�V_b�=QSb_c

D9=
@b_WbQ]]Ubµc�7eYTU

C`USdbQ�@bUSYcY_^�DUbbQcQd
8QbY^Wcdb��!)

4�(%&#%�8�XU^[YbSXU^�CYUWUbdcRbe^^
7Ub]Q^i

@X_^U*���$)�(! "�'$##� 
6Qh*���$)�(! "�'$##�!#!

4QdU�* 1`bY\�"$��!))(
9cceU* FUbcY_^�"� �BU\UQcU�!
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DXU�\Y^U�Y^�gXYdU�DXU�\Y^U�Y^�gXYdU
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>_dYSU�_V�3_`ibYWXd

�3��3_`ibYWXd�!))&��!))'��!))(�Ri�C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�
7Ub]Q^i

1\\�bYWXdc�bUcUbfUT��>_�`Qbd�_V�dXYc�`eR\YSQdY_^�]Qi�RU�bU`b_TeSUT�_b
ecUT�Y^�Q^i�V_b]�_b�Ri�Q^i�]UQ^c���WbQ`XYS��U\USdb_^YS�_b�]USXQ^YSQ\�
Y^S\eTY^W�`X_d_S_`iY^W��bUS_bTY^W��dQ`Y^W�_b�Y^V_b]QdY_^�cd_bQWU�Q^T
bUdbYUfQ\�cicdU]c���gYdX_ed�gbYddU^�`Ub]YccY_^�_V�C`USdbQ�@bUSYcY_^�DUb�
bQcQd�7]R8��7Ub]Q^i�

4YcS\QY]Ub

C`USdbQ�@bUSYcY_^�DUbbQcQd��C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8�Q^T�Q\\
_V�Ydc�ceRcYTYQbYUc��]Q[Uc�^_�bU`bUcU^dQdY_^�_b�gQbbQ^di�gYdX�bUc`USd�d_
dXU�QTUaeQSi�_V�dXYc�T_Se]U^dQdY_^�_b�dXU�`b_WbQ]c�gXYSX�Yd�TU�
cSbYRUc�V_b�Q^i�`QbdYSe\Qb�`eb`_cU�_b�gYdX�bUc`USd�d_�Ydc�QTUaeQSi�d_
`b_TeSU�Q^i�`QbdYSe\Qb�bUce\d��9^�^_�UfU^d�cXQ\\�C`USdbQ�@bUSYcY_^�DUb�
bQcQd��Ydc�U]`\_iUUc��Ydc�S_^dbQSd_bc�_b�dXU�QedX_bc�_V�dXYc�T_Se]U^dQ�
dY_^�RU�\YQR\U�V_b�c`USYQ\��TYbUSd��Y^TYbUSd�_b�S_^cUaeU^dYQ\�TQ]QWUc�
\_ccUc��S_cdc��SXQbWUc��S\QY]c��TU]Q^Tc�_b�S\QY]�V_b�\_cd�`b_VYdc��VUUc�_b
Uh`U^cUc�_V�Q^i�^QdebU�_V�[Y^T�

>_dU

GU�QbU�QgQbU�_V�dXU�VQSd�dXQd�_eb�UhS\ecYfU�]QcSe\Y^U�`b_^_e^��XU��Yc
S_^cYTUbUT�`_\YdYSQ\\i�Y^S_bbUSd��Red�XQc�RUU^�ecUT�Y^�dXYc�SQcU�d_�cY]�
`\YVi�bUQTQRY\Ydi�
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1TTbUcc* C`USdbQ�@bUSYcY_^�DUbbQcQd�7]R8
8QbY^WcdbQ�U�!)
(%&#%�8�XU^[YbSXU^�CYUWUbdcRbe^^
7Ub]Q^i

@X_^U* �$)�� ��(! "�'$##� 
6Qh* �$)�� ��(! "�'$##�!#!

_b��$)�� ��(! "�'$##�"&

22C*�$)�� ��(! "�'$##�"'
e`�d_�!)"  �RQeT
>��(��!

9^dUb^Ud* ggg�dUbbQcQd�TU

Vd`�QTTbUcc* Vd`�dUbbQcQd�TU

U�=QY\* Y^V_0dUbbQcQd�TU
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"�&�!�FQbYQR\U�ceRcdYdedY_^� ���������������������������������������������������������������������������� !%
"�&�"�4YbUSd�cdbY^W�ceRcdYdedY_^� ��������������������������������������������������������������������� !&
"�&�#�BUSebcYfU�S_]]Q^T�Y^f_SQdY_^������������������������������������������������������������ !&
"�&�$�DUhd�ceRcdYdedY_^� ���������������������������������������������������������������������������������� !&

#��7<?21<�F1B912<5C����������������������������������������������������� !(

$��2E9<D�9>�3?==1>4C ��������������������������������������������������� !)
$�!�DXU�D9=�Ve^SdY_^�cUd�fUbcY_^�f!� ����������������������������������������������������!)

$�"�DXU�D9=�Ve^SdY_^�cUd�fUbcY_^�f!�%����������������������������������������������������" 

$�#�3_]]Q^Tc ���������������������������������������������������������������������������������������"$
$�#�!�QVdUb���5hUSedU�Q�S_]]Q^T�QVdUb�Q�dY]U�TU\Qi�������������������������������������� "$
$�#�"�Q``U^T���1``U^T�d_�fQbYQR\U ���������������������������������������������������������������� "(
$�#�#�QbW���7Ud�i_eb�Q``\YSQdY_^µc�QbWe]U^dc ������������������������������������������������ ")
$�#�$�QbbQi���=Q^Y`e\QdU�QbbQi�fQbYQR\Uc��������������������������������������������������������� #!
$�#�%�RbUQ[���9^dUbbe`d�\__`c�������������������������������������������������������������������������� #%
$�#�&�SQdSX���5fQ\eQdU�cSbY`d�Q^T�dbQ`�UhSU`dY_^Q\�bUdeb^c���������������������������� #&
$�#�'�ST���3XQ^WU�g_b[Y^W�TYbUSd_bi ������������������������������������������������������������� #'
$�#�(�S\_S[���?RdQY^�Q^T�]Q^Y`e\QdU�dY]U����������������������������������������������������� #(
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$�#�)�S_^SQd���3_^SQdU^QdU�cdbY^Wc����������������������������������������������������������������� $#
$�#�! �S_^SQdc���3_^SQdU^QdU�cdbY^Wc�gYdX�c`QSU�������������������������������������������� $#
$�#�!!�S_^dY^eU���4_�^Uhd�\__`�YdUbQdY_^������������������������������������������������������� $$
$�#�!"�TUbUV���4U�BUVUbU^SU�Q�FQbYQR\U���������������������������������������������������������� $%
$�#�!#�U_V���3XUS[�V_b�U^T�_V�VY\U�S_^TYdY_^�_^�SXQ^^U\ ������������������������������ $&
$�#�!$�Ubb_b���7U^UbQdU�Q^�Ubb_b�������������������������������������������������������������������� $'
$�#�!%�UfQ\���5fQ\eQdU�Q�D9=cSbY`d������������������������������������������������������������������ $)
$�#�!&�UhUS���Be^�`b_WbQ]c� �������������������������������������������������������������������������� % 
$�#�!'�Uh`b���4_�]QdX� ����������������������������������������������������������������������������������� %!
$�#�!(�VR\_S[UT���DUcd�gXUdXUb�dXU�\Qcd�Y^`ed�_`UbQdY_^�UhXQecdUT�Q\\
QfQY\QR\U�Y^`ed������������������������������������������������������������������������������������������������ %$
$�#�!)�VS_^VYWebU���CUd�Q^T�WUd�_`dY_^c�_^�Q�SXQ^^U\ ����������������������������������� %%
$�#�" �VY\U���=Q^Y`e\QdU�VY\U�^Q]Uc�Q^T�QddbYRedUc����������������������������������������� &!
$�#�"!�VY\UUfU^d���5hUSedU�Q�cSbY`d�gXU^�Q�SXQ^^U\�RUS_]Uc�bUQTQR\U�_b
gbYdQR\U&)
$�#�""�V\ecX���6\ecX�ReVVUbUT�_ed`ed�V_b�Q�SXQ^^U\ ��������������������������������������� '"
$�#�"#�V_b����6_b��\__` ������������������������������������������������������������������������������������ '#
$�#�"$�V_bUQSX���9dUbQdU�_fUb�Q\\�U\U]U^dc�Y^�_^U�_b�]_bU�\Ycdc ��������������������� '$
$�#�"%�V_b]Qd���6_b]Qd�Q�cdbY^W�Y^�dXU�cdi\U�_V�c`bY^dV ����������������������������������� '&
$�#�"&�WUdc���BUQT�Q�\Y^U�Vb_]�Q�SXQ^^U\ ������������������������������������������������������� (#
$�#�"'�W\_R���BUdeb^�^Q]Uc�_V�VY\Uc�dXQd�]QdSX�`QddUb^c ������������������������������� ($
$�#�"(�W\_RQ\���1SSUcc�W\_RQ\�fQbYQR\Uc ����������������������������������������������������������� ('
$�#�")�YV���4_�S_^TYdY_^Q\�`b_WbQ]]Y^W ������������������������������������������������������� ((
$�#�# �Y^S\eTU���9^S\eTU�c_ebSU�VY\Uc�bUSebcYfU\i�������������������������������������������� ) 
$�#�#!�Y^Sb���9^SbU]U^d�dXU�fQ\eU�_V�Q�fQbYQR\U���������������������������������������������� )!
$�#�#"�Y^V_���BUdeb^�Y^V_b]QdY_^�QR_ed�dXU�cdQdU�_V�dXU�D9=�Y^dUb`bUdUb ���� )"
$�#�##�Z_Y^���3bUQdU�Q�cdbY^W�Ri�Z_Y^Y^W�d_WUdXUb�\Ycd�U\U]U^dc ���������������������� )'
$�#�#$�\Q``U^T���1``U^T�\Ycd�U\U]U^dc�_^d_�Q�fQbYQR\U��������������������������������� )(
$�#�#%�\Y^TUh���BUdbYUfU�Q^�U\U]U^d�Vb_]�Q�\Yc����������������������������������������������� ))
$�#�#&�\Y^cUbd���9^cUbd�U\U]U^dc�Y^d_�Q�\Ycd ���������������������������������������������������� !  
$�#�#'�\Ycd���3bUQdU�Q�\Ycd �������������������������������������������������������������������������������� ! !
$�#�#(�\\U^WdX���3_e^d�dXU�^e]RUb�_V�U\U]U^dc�Y^�Q�\Ycd ����������������������������� ! "
$�#�#)�\__`���@UbV_b]�\__`c ������������������������������������������������������������������������� ! #
$�#�$ �\bQ^WU���BUdeb^�_^U�_b�]_bU�QTZQSU^d�U\U]U^dc�Vb_]�Q�\Ycd������������� ! $
$�#�$!�\bU`\QSU���BU`\QSU�U\U]U^dc�Y^�Q�\Ycd�gYdX�^Ug�U\U]U^dc ������������������ ! %
$�#�$"�\cUQbSX���CUU�YV�Q�\Ycd�S_^dQY^c�Q�`QbdYSe\Qb�U\U]U^d �������������������������� ! &
$�#�$#�\c_bd���C_bd�dXU�U\U]U^dc�_V�Q�\Ycd ������������������������������������������������������� ! '
$�#�$$�_`U^���?`U^�Q�VY\U�RQcUT�_b�S_]]Q^T�`Y`U\Y^U�SXQ^^U\ ���������������� !! 
$�#�$%�`bUSYcY_^���1\dUb�^e]RUb�bU`bUcU^dQdY_^�Q^T�S_^fUbcY_^���������������� !!'
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"(

$�#�$&�`bY^d���CU^T�]UccQWUc�d_�S_^c_\U�_b�S_^c_\U�gY^T_g����������������������� !!(
$�#�$'�`b_S���4UVY^U�Q�`b_SUTebU��gYdX�QbWe]U^dc� ����������������������������������� !!)
$�#�$(�`edc���GbYdU�d_�Q�SXQ^^U\������������������������������������������������������������������� !"!
$�#�$)�`gT���BUdeb^�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi ������������������������������������ !"#
$�#�% �bUQT���BUQT�Vb_]�Q�SXQ^^U\ �������������������������������������������������������������� !"$
$�#�%!�bUWUh`���=QdSX�Q�bUWe\Qb�Uh`bUccY_^�QWQY^cd�Q�cdbY^W����������������������� !"&
$�#�%"�bUWYcdUbT\\���BUWYcdUb���<_QT�Q�4<< �������������������������������������������������� !#!
$�#�%#�bUWceR���@UbV_b]�ceRcdYdedY_^c�RQcUT�_^�bUWe\Qb�Uh`bUccY_^�`QddUb^
]QdSXY^W ������������������������������������������������������������������������������������������������������ !#"
$�#�%$�bU^Q]U���BU^Q]U�_b�TU\UdU�Q�S_]]Q^T������������������������������������������ !#$
$�#�%%�bUdeb^���BUdeb^�Q�fQ\eU���������������������������������������������������������������������� !#%
$�#�%&�cSQ^���@QbcU�cdbY^W�ecY^W�S_^fUbcY_^�c`USYVYUbc�Y^�dXU�cdi\U�_V�ccSQ^V !#'
$�#�%'�cUd���4US\QbU�Q^T�TUVY^U�fQbYQR\Uc� ���������������������������������������������������� !$!
$�#�%(�c_S[Ud���?`U^�Q�D3@�^Udg_b[�S_^^USdY_^���������������������������������������� !$"
$�#�%)�c_ebSU���5fQ\eQdU�Q�VY\U�_b�bUc_ebSU�Qc�Q�D9=�cSbY`d�������������������������� !$&
$�#�& �c`\Yd���C`\Yd�Q�cdbY^W�Y^d_�Q�`b_`Ub�D9=�\Ycd ���������������������������������������� !$'
$�#�&!�cdbY^W���3_`i��S_]`QbU�Q^T�]Q^i�]_bU�_`UbQdY_^c�_^�cdbY^Wc�������� !$(
$�#�&"�ceRcd���@UbV_b]�RQS[c\QcX��S_]]Q^T��Q^T�fQbYQR\U�ceRcdYdedY_^c���� !%!
$�#�&#�cgYdSX���5fQ\eQdU�_^U�_V�cUfUbQ\�cSbY`dc��TU`U^TY^W�_^�Q�WYfU^�fQ\eU!%#
$�#�&$�cicdU]���4UdUb]Y^U�X_cd�cicdU]�Q^T�`\QdV_b]���������������������������������� !%&
$�#�&%�dU\\���BUdeb^�SebbU^d�QSSUcc�`_cYdY_^�V_b�Q^�_`U^�SXQ^^U\��������������� !%'
$�#�&&�dY]U���DY]U�dXU�UhUSedY_^�_V�Q�cSbY`d ����������������������������������������������� !%(
$�#�&'�dbQSU���=_^Yd_b�fQbYQR\U�QSSUccUc ������������������������������������������������������ !%)
$�#�&(�e^[^_g^���8Q^T\U�e^[^_g^�S_]]Q^Tc��Y^dUb^Q\������������������������� !&$
$�#�&)�e^cUd���4U\UdU�fQbYQR\Uc ��������������������������������������������������������������������� !&%
$�#�' �e`\UfU\���5hUSedU�Q�cSbY`d�Y^�Q�TYVVUbU^d�cdQS[�VbQ]U ������������������������ !&&
$�#�'!�e`fQb���3bUQdU�\Y^[�d_�fQbYQR\U�Y^�Q�TYVVUbU^d�cdQS[�VbQ]U����������������� !&(
$�#�'"�fgQYd���@b_SUcc�UfU^dc�e^dY\�Q�fQbYQR\U�Yc�gbYddU^�������������������������������� !' 
$�#�'#�gXY\U���Ce``_bd�V_b�S_^TYdY_^Q\�\__`Y^W������������������������������������������� !'!

%��BE>D9=5�5BB?B�=5CC175C ������������������������������������� !'"

&��9>D57B1D9>7�D9=�9>D?�I?EB�1@@<931D9?> �������������� !(&
&�!�3_]`Y\U��� ���������������������������������������������������������������������������������������!(&

&�"�3_^cdbeSd��� �������������������������������������������������������������������������������������!('

&�#�Be^�CSbY`dc��� ����������������������������������������������������������������������������������!('
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&�$�1TT�6e^SdY_^c�Q^T�FQbYQR\Uc��� ����������������������������������������������������� !((

&�%�BUdeb^Y^W�C_]UdXY^W�������������������������������������������������������������������� !()

&�&�Ce]]Qbi ���������������������������������������������������������������������������������������� !) 

'��GB9D9>7�1�3�3���D9=�6E>3D9?> ������������������������������ !)!

(��GB9D9>7�1>�5HD5>C9?>�4<<������������������������������������� !)$

)��9>D57B1D9>7�D9=�9>D?�I?EB�<?1412<5�1@@<931D9?>!)'

'%� 9^db_TeSdY_^
D9=�Yc�Q^�Y^dUb`bUdUb�V_b�dUhd�]QSb_c��9d�bUQTc�dUhd�Y^`ed�Vb_]�Q�cSbY`d
VY\U�Q^T�`UbV_b]c�QSdY_^c�RQcUT�_^�dXU�Y^cdbeSdY_^c�V_e^T�Y^�dXU�cSbY`d�

DXYc�T_Se]U^d�TUcSbYRUc�dXU�\Q^WeQWU�U\U]U^dc�_V�D9=��X_g�d_�gbYdU
D9=�`b_WbQ]c��X_g�d_�dUcd�Q^T�be^�cSbY`dc�Q^T�VY^Q\\i�X_g�d_�UhdU^T
D9=µc�\Q^WeQWU�Ri�Ti^Q]YSQ\\i�\_QTY^W�4<<µc�

D9=�YdcU\V�Yc�Q^�UhdU^cY_^�d_�DS\��gXYSX�UhYcdc�_^�E>9H��=QSY^d_cX�Q^T
GY^T_gc�`\QdV_b]c��DS\�Yc�`eR\YS�T_]QY^�Q^T�QfQY\QR\U�g_b\TgYTU�
DXYc�UhdU^cY_^�gQc�bU^Q]UT�d_�D9=�V_b�dXU�V_\\_gY^W�bUQc_^c*

• DS\�Yc�`\QY^�1>C9�3�S_TU��gXUbUQc�D9=�Yc�Q�S_]`\UdU\i�^Ug�Y]`\U�
]U^dQdY_^�Y^�Ve\\i�VUQdebUT�3���S_TU�

• D9=�Yc�Y]`\U]U^dUT�TYVVUbU^d\i��Uc`USYQ\\i�dXU�]U]_bi�]Q^QWU�
]U^d�XQc�RUU^�S_]`\UdU\i�SXQ^WUT��cY^SU�dXYc�gQc�dXU�]_cd�Uh`U^�
cYfU�`Qbd�_^�dXU�@3�

• D9=�T_Uc�^_d�ce``_bd�Q\\�dXU�Ve^SdY_^c�_V�cdQ^TQbT�DS\��Red�_dXUb
Ve^SdY_^c�XQfU�RUU^�QTTUT�
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"(

• D9=�]eSX�RUddUb�ce``_bdc�4?C�61D�VY\U�cicdU]c�

• D9=�edY\YjUc�Q�S_]`\UdU\i�TYVVUbU^d�]UccQWU�Q^T�Ubb_b�cicdU]��I_e
gY\\�WUd�XY^dc�Y^�dXYc�]Q^eQ\�

• D9=�Yc�TUbYfUT�Vb_]�dXU�QRcdbQSd�3���S\Qcc�9>D5B@B5D5B��DXYc�Q\�
\_gc�Q``\YSQdY_^�d_�ecU�D9=µc�Ve^SdY_^Q\Ydi�gYdX_ed�UfU^�\Y^[Y^W�d_
Q�c`USYQ\�D9=�\YRbQbi��_V�S_ebcU��c_]UgXUbU�Q�bUQ\�D9=�_RZUSd�]ecd
RU�SbUQdUT��

>UfUbdXU\Ucc��dXU�ci^dQh�_V�D9=�Q^T�DS\�QbU�!  ��S_]`QdYR\U��6_b�QT�
TYdY_^Q\�Y^V_b]QdY_^�QR_ed�DS\�i_e�]Qi�bUVUb�d_�_dXUb�S_]]UbSYQ\\i
QfQY\QR\U�\YdUbQdebU��GU�ceWWUcd*

DS\�Q^T�dXU�D[�D__\[Yd�Ri�:_X^�?ecdUbX_ed��dXU�_bYWY^Q\�QedX_b�_V�DS\��
1TTYc_^�GUc\Ui��!))$��1�fUbi�W__T�Q^T�UQci�d_�bUQT�Y^db_TeSdY_^�d_
D9=�DS\��GU�XYWX\i�bUS_]]U^T�Yd�

5VVUSdYfU�DS\�D[�@b_WbQ]]Y^W��1TTYc_^�GUc\Ui��!))'��Ri�=YSXQU\
=S\U^^Q^�Q^T�=Qb[�8QbbYc_^�

@bQSdYSQ\�@b_WbQ]]Y^W�Y^�DS\�Q^T�D[��"^T�5TYdY_^��@bU^dYSU�8Q\\��!))'
Ri�2bU^d�2��GU\SX��1�fUbi�W__T�R__[�V_b�dXU�QTfQ^SUT�DS\�`b_WbQ]�
]Ub��GU�XYWX\i�bUS_]]U^T�Yd�

DXUbU�QbU�c_]U�]_bU�R__[c�Qb_e^T��I_e�SQ^�WUd�Q^�_fUbfYUg�fYQ�dXU
Y^dUb^Ud��9^dUbUcdY^W�cYdUc�QbU�U�W�*

ggg�^U_c_Vd�S_]

ggg�ce^cSbY`d�S_]

8UbU�Yc�Q^�_fUbfYUg�_^�dXYc�T_Se]U^d*

3XQ`dUb�"�Uh`\QY^c�dXU�be\Uc�Q^T�\Q^WeQWU�U\U]U^dc�_V�D9=�
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3XQ`dUb�#�\Ycdc�W\_RQ\�fQbYQR\Uc�

3XQ`dUb�$�\Ycdc�Q\\�QfQY\QR\U�ReY\d�Y^�S_]]Q^Tc�Q^T�`b_fYTUc�TUdQY\UT
TUcSbY`dY_^c�_V�UQSX�S_]]Q^T�

3XQ`dUb�%�\Ycdc�D9=µc�be^dY]U�Ubb_b�]UccQWUc�Y^�TUdQY\UT�V_b]�

3XQ`dUb�&�cX_gc�dXU�3�3���QSdY_^c�d_�dQ[U��gXU^�i_e�gQ^d�d_�Y^dU�
WbQdU�Q�D9=�Y^dUb`bUdUb�Y^d_�i_eb�Q``\YSQdY_^�Q^T�Uh`\QY^c�Y]`_bdQ^d
`Qbdc�_V�dXU�D9=�S\Qcc�

3XQ`dUb�'�cX_gc�X_g�Q^�QTTYdY_^Q\�Ve^SdY_^�Yc�gbYddU^��bUWYcdUbUT�Q^T
gXQd�be\Uc�QbU�d_�RU�_RUiUT�

3XQ`dUb�(�TUcSbYRUc�Y^�TUdQY\��X_g�d_�gbYdU�Q^�UhdU^cY_^�4<<�

☛ 9V�i_eb�QbU�^_d�Y^dUbUcdUT�Y^�QTTY^W�D9=�d_�i_eb�Q``\YSQ�
dY_^�_b�YV�i_e�QbU�^_�`b_WbQ]]Ub��i_e�SQ^�c[Y`�SXQ`dUbc�&��'�Q^T�(
S_]`\UdU\i�
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'&� DXU�D9=�CSbY`dY^W�<Q^WeQWU
DXYc�SXQ`dUb�Uh`\QY^c�dXU�be\Uc�Q^T�\Q^WeQWU�U\U]U^dc�_V�D9=�

'&�! 9^`ed�6_b]Qd

D9=�cSbY`dc�QbU�\Y^U�_bYU^dUT��1�S_]]Q^T�Y^�Q�cSbY`d�Yc�`QbcUT�e^dY\�dXU
U^T�_V�dXU�\Y^U�Yc�bUQSXUT��dXU^�Y^dUb`bUdQdY_^�cdQbdc�

<Q^WeQWU�U\U]U^dc�QbU�^_b]Q\\i�cU`QbQdUT�Ri�R\Q^[c��DXYc�Yc�TYVVUbU^d
d_�\Q^WeQWUc�\Y[U�3��gXUbU�Q�\_d�_V�SXQbQSdUbc�QbU�bUS_W^YjUT�Qc�d_[U^c�
D9=�_^\i�Q\\_gc�R\Q^[c�Q^T�dQR�SXQbQSdUbc�Qc�gXYdUc`QSU��DXU�dg_�c`U�
SYQ\�SXQbQSdUb�`QYbc��´K´�´Mµ�Q^T�´k´�´mµ�XQfU�Q�c`USYQ\�]UQ^Y^W�Q^T�QbU
Q\c_�QSSU`dUT�d_�cU`QbQdU�d_[U^c�

5hQ]`\U*

DXYc�UhQ]`\U�cX_gc��X_g�cSbY`dc�QbU�d_[U^YjUT��DXU�cdQdU]U^d

set^a,b^c[set^b-c^d]

S_^cYcdc�_V�dXU�d_[U^c��´cUdµ��´Q�Rµ�Q^T�´Sµ�´cUdµ�´R�Sµ�´Tµ��gXUbU�dXU�´K´
SXQbQSdUb�cdQbdc�Q�bUSebcYfU�Y^dUb`bUdUb�Y^f_SQdY_^��Uh`\QY^UT�\QdUb��
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'&�" 3_]]U^dc

3_]]U^dc�QbU�Q\\_gUT�Y^�cSbY`dc��DXUi�cdQbd�gYdX�dXU�´�µ�SXQbQSdUb�Q^T
\Qcd�e^dY\�dXU�U^T�_V�dXU�\Y^U��3_]]U^dc�]ecd�RU�\_SQdUT�Y^�Q�cU`QbQdU
\Y^U��dXUbUV_bU�dXYc�S_^cdbeSdY_^

set y 4 # This is invalid

Yc�Y^fQ\YT��9^�dXYc�SQcU��dXU�d_[U^c�´#µ��´Thisµ��´isµ�Q^T�´invalidµ�QbU
`QccUT�d_�dXU�set�S_]]Q^T��gXYSX�gY\\�S_]`\QY^�

5hQ]`\U*

set x 3

# This is a comment

'&�# 3_]]Q^T�Ci^dQh

3_]]Q^Tc�QbU�Q\gQic�_V�dXU�V_b]*

command parm1 ... parmn

DXU�VYbcd�g_bT�Y^�Q�]QSb_�Yc�Q\gQic�Y^dUb`bUdUT�Qc�dXU�command��dXU
_dXUb�g_bTc�QbU�`QccUT�d_�dXYc�S_]]Q^T�Qc�`QbQ]UdUbc��9^dUb^Q\\i��dXU
S_]]Q^T�S_bbUc`_^Tc�d_�Q^�Y^dUb^Q\�3�Ve^SdY_^��gXYSX�Yc�SQ\\UT�gYdX
dXU�`QbQ]UdUbc��Qc�c__^�Qc�Yd�gQc�YTU^dYVYUT�

3_]]Q^Tc�Q^T�`QbQ]UdUbc�QbU�SQcU�cU^cYdYfU��U�W��

expr 1+2 ?;

Expr 1+2 e^[^_g^

set var “hello” ?;

print $Var e^[^_g^�fQbYQR\U�FQb
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'&�$ 4QdQ�Di`U�c�

D9=�_^\i�XQc�_^U�cY^W\U�TQdQ�di`U*�dXU�cdbY^W��I_e�fUbi�_VdU^�XUQb�dXU
dUb]�di`U\Ucc�\Q^WeQWU�V_b�dXYc�S_^cdbeSdY_^��5fUbidXY^W�Yc�Y^dUb`bUdUT�Qc
cdbY^Wc��Q\c_�`QbQ]UdUbc�QbU�`QccUT�d_�dXU�Y^dUb^Q\�3�Ve^SdY_^c�Qc
cdbY^Wc��9d�Yc�`Qbd�_V�dXU�Z_R�_V�dXU�Y^dUb^Q\�S_]]Q^Tc�d_�Y^dUb`bUd�dXU
cdbY^Wc�

5hQ]`\U*

DXU�Ve^SdY_^�expr�Q\\_gc�d_�`UbV_b]�]QdX�SQ\Se\QdY_^c��1�]QSb_�\Y[U
dXYc*

expr 3+4

`QccUc�dXU�cdbY^W�´3+4µ�d_�Q^�Y^dUb^Q\�Ve^SdY_^�UfQ\eQdY^W�dXU�expr
]QSb_��DXYc�Ve^SdY_^�dXU^�Y^dUb`bUdc�dXU�cdbY^W�Qc�RUY^W�Q^�Uh`bUccY_^
_V�^e]RUbc��9d�SQ\Se\QdUc�Q�bUce\d�Q^T�bUdeb^c�Yd�Qc�Q�cdbY^W�

C_�dXYc�]QSb_*

print [expr 3+4]

]UQ^c��dXQd�dXU�print�S_]]Q^T�WUdc�dXU�cdbY^W�bUce\d�Vb_]�dXU�expr
S_]]Q^T��gXYSX�Yc�dXU�cdbY^W�´7µ�Q^T�`bY^dc�Yd�

'&�% FQbYQR\Uc�Q^T�CeRcdYdedY_^c

D9=�Q\\_gc�i_e�d_�cd_bU�fQ\eUc�Y^�fQbYQR\Uc�Q^T�ecU�dX_cU�fQ\eUc�Y^
S_]]Q^Tc��DXYc�Yc�T_^U�gYdX�XU\`�_V�dXU�set�S_]]Q^T��6_b�Y^cdQ^SU�
dXYc�cSbY`d*

set var 3
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TUVY^Uc�dXU�fQbYQR\U�var��YV�TUVY^UT�Q\bUQTi��dXU�UhYcdY^W�fQbYQR\U�Yc�bU�
VUbbUT���Q^T�QccYW^c�Yd�dXU�cdbY^W�´3µ��I_e�]Qi�bUVUb�d_�dXU�fQ\eU�_V�dXU
fQbYQR\U�var�gYdX�Q�S_^cdbeSdY_^�\Y[U�dXYc*

set x $var

9^�dXYc�]QSb_��dXU�fQbYQR\U�x�Yc�TUVY^UT�Q^T�QccYW^UT�dXU�cdbY^W�´3µ�

GbYdY^W�Y^cdUQT

set x var

QccYW^c�dXU�cdbY^W�´varµ�d_�dXU�fQbYQR\U�x�

FQbYQR\Uc�]Qi�RU�_V�Q^i�\U^WdX��FUbi�_VdU^��i_e�QccYW^�S_]`\UdU�cSbY`dc
d_�fQbYQR\Uc�

FQbYQR\Uc�Q\gQic�XQfU�W\_RQ\�cS_`U�

FQbYQR\Uc��\Y[U�Q^i�_dXUb�S_^cdbeSdY_^�Y^�D9=��QbU�SQcU�cU^cYdYfU�

'&�& CeRcdYdedY_^c

D9=�ce``_bdc�V_eb�[Y^Tc�_V�ceRcdYdedY_^c+�fQbYQR\U�ceRcdYdedY_^��TYbUSd
ceRcdYdedY_^��bUSebcYfU�S_]]Q^T�Y^f_SQdY_^��Q^T�dUhd�ceRcdYdedY_^�

'&�&�! FQbYQR\U�ceRcdYdedY_^�

DXYc�gQc�Uh`\QY^UT�QR_fU��i_e�TU�bUVUbU^SU�fQbYQR\Uc�Ri�`bUSUUTY^W�Q
fQbYQR\U�gYdX�Q�$�SXQbQSdUb��I_e�SQ^�_^\i�TU�bUVUbU^SU�fQbYQR\Uc��dXQd
XQfU�RUU^�TUS\QbUT�Q\bUQTi�
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'&�&�" 4YbUSd�cdbY^W�ceRcdYde dY_^�

9V�i_e�`ed�c_]UdXY^W�Y^d_�ae_dUc�\Y[U

set x “one parameter”

dXU�cdbY^W�´one parameterµ�Yc�S_]`\UdU\i�`QccUT�d_�dXU�set�]QSb_�
gYdX_ed�Y^dUb`bUdY^W�dXU�c`QSU�SXQbQSdUb�Y^�RUdgUU^�

'&�&�# BUSebcYfU�S_]]Q^T�Y ^f_SQdY_^�

9V�i_e�gQ^d�d_�ecU�bUce\dc�_V�Y^dUb`bUdUb�Y^f_SQdY_^c��i_e�]Qi�`ed�]QS�
b_c�Y^d_�`QbU^dXUcYc�\Y[U�dXYc*

set x [ set y 3 ]

=QSb_c�Y^�`QbU^dXUcYc�QbU�UfQ\eQdUT�VYbcd��dXU^�dXU�bUce\dc�QbU�`QccUT�d_
dXU�`bUTUSUcc_b�Y^dUb`bUdUb��I_e�]Qi�bUSebcYfU\i�SQ\\�Y^dUb`bUdUbc�e`�d_
!  �dY]Uc��DXYc�]UQ^c��dXQd�Uh`bUccY_^c�\Y[U*

set x [set y [expr 3+4]]

gYdX�Q�TU`dX�_V�!  �\UfU\c�QbU�ce``_bdUT�

'&�&�$ DUhd�ceRcdYdedY_^�

5fUbidXY^W�i_e�`ed�Y^d_�Seb\i�RbQSUc�\Y[U

set var {

some text

more text

}

Yc�S_]`\UdU\i�`QbcUT�Qc�RUY^W�_^U�cdbY^W��Y^S\eTY^W�Q\\�^Ug\Y^U�SXQbQS�
dUbc��DXYc�Yc�`UbXQ`c�dXU�RUcd�gQi�X_g�d_�`Qcc�]QSb_c�d_�S_]]Q^Tc��9^
QR_fU�cSbY`d��dXU�fQbYQR\U�var�WUdc�dg_�\Y^Uc�_V�dUhd�Qc�Ydc�cdbY^W�fQ\eU�
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5hQ]`\U�!*

1R_fU�cSbY`d�S_e\T�RU�TYbUSd\i�UhUSedUT�Ri�gbYdY^W*

[$var]

5hQ]`\U�"*

DXU�\__`�S_]]Q^T�XQc�dXYc�ci^dQh*

loop iterationvariable limit script

DXYc�]UQ^c��Q^�YdUbQdY_^�Yc�`UbV_b]UT��QccYW^Y^W�0�d_�iteration-
variable��YdUbQdY^W�e^dY\�limit�Yc�bUQSXUT��Q^T�Y^�UQSX�YdUbQdY_^�dXU
cSbY`d�Yc�Y^dUb`bUdUT��8UbU�Yc�Q�bUQ\�g_b\T�]QSb_��SQ\Se\QdY^W�dXU�ce]�_V
dXU�^e]RUbc�_V� �d_�! *

set sum 0

loop I 10 {

set sum [expr $sum+$I]

print “Iteration Nr: “ $I “ Sum: “ $sum

}

@\UQcU�^_dU��dXQd�dXU�_`U^Y^W�RbQSU�´k´�Yc�_^�dXU�cQ]U�\Y^U�Qc�dXU�S_]�
]Q^T�g_bT�loop��9d�XQc�d_�RU�dXUbU��RUSQecU�D9=�S_]]Q^Tc�QbU�Q\�
gQic�\_SQdUT�Y^�_^U�\Y^U��CY^SU�dUhd�Y^�Seb\i�RbQSUc�Yc�Y^dUb`bUdUT�Qc�RU�
Y^W�!�cdbY^W��QR_fU�S_TU�SQ^�RU�cX_g^�Y^�]UdQS_TU�Qc

loop I 10 script end-of-line
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''� 7\_RQ\�FQbYQR\Uc

D9=�SebbU^d\i�T_Uc^µd�ecU�W\_RQ\�fQbYQR\Uc�

D_�bUTeSU�S_^V\YSdc�gXU^�ecY^W�W\_RQ\�fQbYQR\Uc��D9=�_RUic�dXUcU�be\Uc
��dXUi�cX_e\T�RU�_RUiUT�Ri�Q^i�cicdU]�dXQd�X_cdc�Q�D9=�Y^dUb`bUdUb*

• 2eY\d�Y^�W\_RQ\�fQbYQR\Uc�_b�fQbYQR\Uc�QTTUT�Ri�UhdUb^Q\�4<<c�_b
_dXUb�UhdU^cY_^c�QbU�Q\gQic�gbYddU^�Y^�e``UbSQcU�\UddUbc�

• 1\\�_dXUb�fQbYQR\Uc�QbU�gbYddU^�Y^�\_gUbSQcU�\UddUbc�

• =YhUT�di`Y^W�Yc�>?D�ecUT�Ri�D9=�_b�D9=�X_cd�cicdU]c��EcUbc
_b�dXYbT�`Qbdi�fU^T_bc�]Qi�ecU�]YhUT�di`Y^W�d_�RU�cebU�dXUbU�Yc
^_�^Q]Y^W�S_^V\YSd�

Monika Jennert


Monika Jennert
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'(� 2eY\d�Y^�3_]]Q^Tc

D9=�_VVUbc�Q�cdQ^TQbT�cUd�_V�`_gUbVe\�ReY\d�Y^�S_]]Q^Tc��GYdX�dXYc�bU�
\UQcU��dXUbU�QbU�dg_�S_]]Q^T�cUdc��I_e�XQfU�d_�VY^T�_ed��gXYSX�S_]�
]Q^T�cUd�Yc�ce``_bdUT�Ri�dXU�Y^TYfYTeQ\�c_VdgQbU�`QS[QWUc��5�W��=e\�
dY@QWU�Q^T�FYc�w�fYc�R_dX�ecU�S_]]Q^T�cUd�!� ��gXUbUQc�7U_7U^Yec�Q\�
bUQTi�ecUc�S_]]Q^T�cUd�!�%

'(�! �DXU�D9=�Ve^SdY_^�cUd�fUbcY_^�f!� �

arg 8Q^T\Uc�`QbQ]UdUbc�_V�dXU�X_cd�cicdU]
break 2bUQ[c�\__`c�\Y[U�while�Q^T�loop
concat 3_^SQdc�dg_�cdbY^Wc��>_�gXYdUc`QSU�Yc�QTTUT
concats 3_^SQdc�dg_�cdbY^Wc�QTTY^W�gXYdUc`QSU�RUdgUU^�dXU]
continue :e]`�d_�Q�^Uhd�YdUbQdY_^�Y^�\__`c�\Y[U�while�Q^T�loop
deref 4U�bUVUbU^SU�Q�fQbYQR\U
exec Be^�`b_WbQ]c
expr 4_�math
if 4_�S_^TYdY_^Q\�`b_WbQ]]Y^W
include 9^S\eTU�_dXUb�c_ebSU�VY\Uc
loop @UbV_b]�\__`c
precision 1\dUb�^e]RUb�bU`bUcU^dQdY_^�Q^T�S_^fUbcY_^�
print CU^T�]UccQWUc�d_�dXU�S_^c_\U�_b�Q�S_^c_\U�gY^T_g
proc 4UVY^U�Q�`b_SUTebU��gYdX�QbWe]U^dc�
registerdll<_QT�Q^�UhdU^cY_^�4<<�Q^T�bUWYcdUb�Ydc�Ve^SdY_^c
return BUdeb^�Q�^e]RUb��Q�cdbY^W�_b�c`USYQ\�bUdeb^�S_TU�_b

cd_`�`b_SUTebU�Y^dUb`bUdQdY_^�_V�cSbY`dc��YV�_`UbQdY^W
Qd�dXU�d_`]_cd�\UfU\�

set 4US\QbU�Q^T�TUVY^U�fQbYQR\Uc
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string 3_`i��S_]`QbU�Q^T�]Q^i�]_bU�_`UbQdY_^c�_^�cdbY^Wc�
system 6Y^T�c_]UdXY^W�_ed�QR_ed�i_eb�X_cd�cicdU]�Q^T�`\Qd�

V_b]�
unknown 8Q^T\U�e^[^_g^�S_]]Q^Tc��Y^dUb^Q\��
while Ce``_bd�V_b�S_^TYdY_^Q\�\__`Y^W�

'(�" DXU�D9=�Ve^SdY_^�cU d�fUbcY_^�f!�%

6_b�fUbcY_^�!�%�_V�7U_7U^Yec��dXU�D9=�Y^dUb`bUdUb�XQc�RUU^�cYW^YVY�
SQ^d\i�Y]`b_fUT�Q^T�c\YWXd\i�]_TYVYUT��DXU�]_cd�Y]`_bdQ^d�SXQ^WUc
QbU*
• CSbY`d�QbU�^_g�S_]`Y\UT�_^�TU]Q^T��gXYSX�c`UUTc�e`�UhUSedY_^�Ri�Q

VQSd_b�"�d_�" �
• D9=�^_g�ce``_bd�QbbQic�Q^T�\Ycdc�
• D9=�^_g�XQc�Q�RUddUb�cS_`U�bUc_\edY_^
• D9=�^_g�XQc�]Q^i�]_bU�ReY\dY^�Ve^SdY_^c

1�TbQgRQS[�Yc�dXQd�c_]U�S_]]Q^Tc�QbU�^_�\_^WUb�ce``_bdUT
Q^T�i_e�UfU^deQ\\i�XQfU�d_�SXQ^WU�UhYcdY^W�cSbY`dc�

DXUcUc�S_]]Q^Tc�QbU�^_�\_^WUb�ce``_bdUT*

deref 4US\QbU�Q^T�TUVY^U�fQbYQR\Uc
precision 1\dUb�^e]RUb�bU`bUcU^dQdY_^�Q^T�S_^fUbcY_^�
loop @UbV_b]�\__`c��Yd�T_Uc�cdY\\�g_b[��Red�YcceUc�Q�gQb^Y^W�
system 6Y^T�c_]UdXY^W�_ed�QR_ed�i_eb�X_cd�cicdU]�Q^T�`\Qd�

V_b]�
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DXUcU�S_]]Q^Tc�ReY\T�fUbcY_^�!�%

after CSXUTe\U�Q�D9=�S_]]Q^T�V_b�\QdUb�UhUSedY_^
append 1``U^T�QbWe]U^dc�d_�Q�fQbYQR\Uµc�fQ\eU��>_�c`QSUc

QTTUT
arg 8Q^T\Uc�`QbQ]UdUbc�_V�dXU�X_cd�cicdU]
array AeUbi�QbbQi�cdQdU�Q^T�cUQbSX�dXb_eWX�U\U]U^dc
break 2bUQ[c�\__`c�\Y[U�while�Q^T�loop
catch DbQ`�Ubb_bc
cd 3XQ^WU�TYbUSd_bi
clock 7Ud�dXU�dY]U�Q^T�V_b]Qd�TQdU�cdbY^W
concat 3_^SQdc�dg_�cdbY^Wc��>_�gXYdUc`QSU�Yc�QTTUT
concats 3_^SQdc�dg_�cdbY^Wc�QTTY^W�gXYdUc`QSU�RUdgUU^�dXU]
continue :e]`�d_�Q�^Uhd�YdUbQdY_^�Y^�\__`c�\Y[U�while�Q^T�loop
deref 4U�bUVUbU^SU�Q�fQbYQR\U
error BQYcU�Q^�Ubb_b
eof 3XUS[�V_b�U^T�_V�VY\U
error BQYcU�Q^�Ubb_b
eval 3_^SQdU^QdU�QbWe]U^dc�Q^T�UfQ\eQdU�dXU]�Qc�Q�S_]�

]Q^T�
exec Be^�`b_WbQ]c
expr 4_�math
fblocked @_\\�Q^�9�?�SXQ^^U\�Q^T�cUU�YV�TQdQ�Yc�bUQTi
fconfigure CUd�Q^T�aeUbi�9�?�SXQ^^U\�`b_`UbdYUc
fcopy 3_`i�Vb_]�_^U�9�?�SXQ^^U\�d_�Q^_dXUb
file AeUbi�dXU�VY\U�cicdU]
fileevent BUWYcdUb�SQ\\RQS[�V_b�UfU^d�TbYfU^�9�?
flush 6\ecX�_ed`ed�Vb_]�Q^�9�?�cdbUQ]µc�Y^dUb^Q\�ReVVUb
for <__`�S_^cdbeSd�cY]Y\Qb�d_�dXU�3�V_b�cdQdU]U^d
foreach <__`�S_^cdbeSd�_fUb�Q�\Ycd��_b�\Ycdc��_V�fQ\eUc
format 6_b]Qd�Q�cdbY^W�cY]Y\Qb�d_�3�c`bY^dV
gets BUQT�Q�\Y^U�_V�Y^`ed�Vb_]�Q^�9�?�cdbUQ]
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glob 5h`Q^T�Q�`QddUb^�d_�]QdSXY^W�VY\U�^Q]Uc
global 4US\QbU�W\_RQ\�fQbYQR\Uc
if 4_�S_^TYdY_^Q\�`b_WbQ]]Y^W
include 9^S\eTU�_dXUb�c_ebSU�VY\Uc
incr 9^SbU]U^d�Q�fQbYQR\U�Ri�Q^�Y^dUbWUb�Q]_e^d
info AeUbi�dXU�cdQdU�_V�dXU�D9=�Y^dUb`bUdUb
join 3_^SQdU^QdU�\Ycd�U\U]dU^dc�gYdX�Q�WYfU^�cU`QbQd_b�cdbY^W
lappend 1TT�U\U]U^dc�Qd�dXU�U^T�_V�Q�\Ycd
lindex 6UdSX�Q^�U\U]U^d�Vb_]�Q�\Ycd
linsert 9^cUbd�U\U]U^dc�Y^d_�Q�\Ycd
list 3bUQdU�Q�\Ycd�_ed�_V�dXU�QbWe]U^dc
llength BUdeb^�dXU�^e]RUb�_V�U\U]U^dc�Y^�Q�\Ycd�
loop @UbV_b]�\__`c
lrange BUdeb^�Q�bQ^WU�_V�\Ycd�U\U]U^dc
lreplace BU`\QSU�U\U]U^dc�_V�Q�\Ycd
lsearch CUQbSX�V_b�Q^�U\U]U^d�_V�Q�\Ycd�dXQd�]QdSXUc�Q�`QddUb^
lsort C_bd�Q�\Ycd
open ?`U^�Q�VY\U�_b�`b_SUcc�`Y`U\Y^U�V_b�9�?
precision 1\dUb�^e]RUb�bU`bUcU^dQdY_^�Q^T�S_^fUbcY_^�
print CU^T�]UccQWUc�d_�dXU�S_^c_\U�_b�Q�S_^c_\U�gY^T_g
proc 4UVY^U�Q�`b_SUTebU��gYdX�QbWe]U^dc�
puts ?ed`ed�Q�cdbY^W�d_�Q^�9�?�cdbUQ]
pwd BUdeb^�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi
read BUQT�R\_S[c�_V�SXQbQSdUbc�Vb_]�Q^�9�?�cdbUQ]
regexp BUWe\Qb�Uh`bUccY_^�]QdSXY^W
regsub CeRcdYdedY_^c�RQcUT�_^�bUWe\Qb�Uh`bUccY_^c
rename 3XQ^WU�dXU�^Q]U�_V�Q�D9=�S_]]Q^T
return BUdeb^�Q�^e]RUb��Q�cdbY^W�_b�c`USYQ\�bUdeb^�S_TU�_b

cd_`�`b_SUTebU�Y^dUb`bUdQdY_^�_V�cSbY`dc��YV�_`UbQdY^W
Qd�dXU�d_`]_cd�\UfU\�

scan @QbcUc�Q�cdbY^W�QSS_bTY^W�d_�Q�V_b]Qd�c`USYVYSQdY_^
set 4US\QbU�Q^T�TUVY^U�fQbYQR\Uc
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string 3_`i��S_]`QbU�Q^T�]Q^i�]_bU�_`UbQdY_^c�_^�cdbY^Wc�
socket ?`U^�Q�D3@�9@�^Udg_b[�S_^^USdY_^
source 5fQ\eQdU�dXU�D9=�S_]]Q^Tc�Y^�Q�VY\U
split 3X_`�e`�Q�cdbY^W�Y^d_�\Ycd�U\U]U^dc
subst CeRcdYdedY_^c�gYdX_ed�S_]]Q^T�UfQ\eQdY_^
switch =e\dY�gQi�RbQ^SX
system 6Y^T�c_]UdXY^W�_ed�QR_ed�i_eb�X_cd�cicdU]�Q^T�`\Qd�

V_b]�
tell BUdeb^�dXU�SebbU^d�cUU[�_VVcUd�_V�Q^�9�?�cdbUQ]
time =UQcebU�dXU�UhUSedY_^�_V�Q�S_]]Q^T
trace =_^Yd_b�fQbYQR\U�QccYW^]U^dc
unknown 8Q^T\U�e^[^_g^�S_]]Q^Tc��Y^dUb^Q\��
unset 4U\UdU�fQbYQR\Uc
uplevel 5hUSedU�S_]]Q^Tc�Y^�Q�TYVVUbU^d�cS_`U
upvar BUVUbU^SU�fQbYQR\Uc�Y^�Q�TYVVUbU^d�cS_`U
vwait GQYd�V_b�Q�fQbYQR\U�d_�RU�]_TYVYUT�
while Ce``_bd�V_b�S_^TYdY_^Q\�\__`Y^W�
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'(�# 3_]]Q^Tc

'(�#�! QVdUb���5hUSedU�Q�S_]]Q^T�QVdUb�Q�dY]U�TU\Qi

Ci^dQh*

after ms

after ms[script script script...]

after cancel id

after cancel script script script

after idle [script script script

after info [id]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Yc�ecUT�d_�TU\Qi�UhUSedY_^�_V�dXU�`b_WbQ]�_b�d_�UhU�
SedU�Q�S_]]Q^T�Y^�RQS[Wb_e^T�c_]UdY]U�Y^�dXU�VedebU��9d�XQc�cUfUbQ\
V_b]c��TU`U^TY^W�_^�dXU�VYbcd�QbWe]U^d�d_�dXU�S_]]Q^T�

after ms

ms�]ecd�RU�Q^�Y^dUWUb�WYfY^W�Q�dY]U�Y^�]Y\\YcUS_^Tc��DXU�S_]]Q^T
c\UU`c�V_b�ms�]Y\\YcUS_^Tc�Q^T�dXU^�bUdeb^c��GXY\U�dXU�S_]]Q^T�Yc
c\UU`Y^W�dXU�Q``\YSQdY_^�T_Uc�^_d�bUc`_^T�d_�UfU^dc�

after ms [script script script ...]
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9^�dXYc�V_b]�dXU�S_]]Q^T�bUdeb^c�Y]]UTYQdU\i��Red�Yd�QbbQ^WUc�V_b�Q
D9=�S_]]Q^T�d_�RU�UhUSedUT�ms�]Y\\YcUS_^Tc�\QdUb�Qc�Q^�UfU^d�XQ^�
T\Ub��DXU�S_]]Q^T�gY\\�RU�UhUSedUT�UhQSd\i�_^SU��Qd�dXU�WYfU^�dY]U�
DXU�TU\QiUT�S_]]Q^T�Yc�V_b]UT�Ri�S_^SQdU^QdY^W�Q\\�dXU�cSbY`d�Qb�
We]U^dc�Y^�dXU�cQ]U�VQcXY_^�Qc�dXU�concat�S_]]Q^T��DXU�S_]]Q^T
gY\\�RU�UhUSedUT�Qd�W\_RQ\�\UfU\��_edcYTU�dXU�S_^dUhd�_V�Q^i�D9=�`b_SU�
TebU���9V�Q^�Ubb_b�_SSebc�gXY\U�UhUSedY^W�dXU�TU\QiUT�S_]]Q^T�dXU^
dXU�bgerror�]USXQ^Yc]�Yc�ecUT�d_�bU`_bd�dXU�Ubb_b��DXU�after
S_]]Q^T�bUdeb^c�Q^�YTU^dYVYUb�dXQd�SQ^�RU�ecUT�d_�SQ^SU\�dXU�TU\QiUT
S_]]Q^T�ecY^W�after cancel�

after cancel id

3Q^SU\c�dXU�UhUSedY_^�_V�Q�TU\QiUT�S_]]Q^T�dXQd�gQc�`bUfY_ec\i
cSXUTe\UT��9T�Y^TYSQdUc�gXYSX�S_]]Q^T�cX_e\T�RU�SQ^SU\UT+��Yd�]ecd
XQfU�RUU^�dXU�bUdeb^�fQ\eU�Vb_]�Q�`bUfY_ec�QVdUb�S_]]Q^T��9V�dXU
S_]]Q^T�WYfU^�Ri�YT�XQc�Q\bUQTi�RUU^�UhUSedUT�dXU^�dXU�QVdUb�SQ^SU\
S_]]Q^T�XQc�^_�UVVUSd�

after cancel script script ...

DXYc�S_]]Q^T�Q\c_�SQ^SU\c�dXU�UhUSedY_^�_V�Q�TU\QiUT�S_]]Q^T��DXU
script�QbWe]U^dc�QbU�S_^SQdU^QdUT�d_WUdXUb�gYdX�c`QSU�cU`QbQd_bc
�Zecd�Qc�Y^�dXU�concat�S_]]Q^T���9V�dXUbU�Yc�Q�`U^TY^W�S_]]Q^T�dXQd
]QdSXUc�dXU�cdbY^W��Yd�Yc�SQ^SU\\UT�Q^T�gY\\�^UfUb�RU�UhUSedUT+��YV�^_
ceSX�S_]]Q^T�Yc�SebbU^d\i�`U^TY^W�dXU^�dXU�after cancel�S_]�
]Q^T�XQc�^_�UVVUSd�
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after idle script [script script ...]

3_^SQdU^QdUc�dXU�script�QbWe]U^dc�d_WUdXUb�gYdX�c`QSU�cU`QbQd_bc
�Zecd�Qc�Y^�dXU�concat�S_]]Q^T���Q^T�QbbQ^WUc�V_b�dXU�bUce\dY^W
cSbY`d�d_�RU�UfQ\eQdUT�\QdUb�Qc�Q^�YT\U�SQ\\RQS[��DXU�cSbY`d�gY\\�RU�be^
UhQSd\i�_^SU��dXU�^Uhd�dY]U�dXU�UfU^d�\__`�Yc�U^dUbUT�Q^T�dXUbU�QbU�^_
UfU^dc�d_�`b_SUcc��DXU�S_]]Q^T�bUdeb^c�Q^�YTU^dYVYUb�dXQd�SQ^�RU�ecUT
d_�SQ^SU\�dXU�TU\QiUT�S_]]Q^T�ecY^W�after cancel��9V�Q^�Ubb_b�_S�
Sebc�gXY\U�UhUSedY^W�dXU�cSbY`d�dXU^�dXU�bgerror�]USXQ^Yc]�Yc�ecUT
d_�bU`_bd�dXU�Ubb_b�

after info [id]

DXYc�S_]]Q^T�bUdeb^c�Y^V_b]QdY_^�QR_ed�UhYcdY^W�UfU^d�XQ^T\Ubc��9V
^_�YT�QbWe]U^d�Yc�ce``\YUT��dXU�S_]]Q^T�bUdeb^c�Q�\Ycd�_V�dXU�YTU^dYVY�
Ubc�V_b�Q\\�UhYcdY^W�UfU^d�XQ^T\Ubc�SbUQdUT�Ri�dXU�QVdUb�S_]]Q^T�V_b
dXYc�Y^dUb`bUdUb��9V�id�Yc�ce``\YUT��Yd�c`USYVYUc�Q^�UhYcdY^W�XQ^T\Ub+�id
]ecd�XQfU�RUU^�dXU�bUdeb^�fQ\eU�Vb_]�c_]U�`bUfY_ec�SQ\\�d_�after
Q^T�Yd�]ecd�^_d�XQfU�dbYWWUbUT�iUd�_b�RUU^�SQ^SU\\UT��9^�dXYc�SQcU�dXU
S_]]Q^T�bUdeb^c�Q�\Ycd�gYdX�dg_�U\U]U^dc��DXU�VYbcd�U\U]U^d�_V�dXU�\Ycd
Yc�dXU�cSbY`d�Qcc_SYQdUT�gYdX�YT��Q^T�dXU�cUS_^T�U\U]U^d�Yc�UYdXUb�idle
_b�timer�d_�Y^TYSQdU�gXQd�[Y^T�_V�UfU^d�XQ^T\Ub�Yd�Yc�

DXU�afterms�Q^T�after idle�V_b]c�_V�dXU�S_]]Q^T�Qcce]U�dXQd
dXU�Q``\YSQdY_^�Yc�UfU^d�TbYfU^*��dXU�TU\QiUT�S_]]Q^Tc�gY\\�^_d�RU
UhUSedUT�e^\Ucc�dXU�Q``\YSQdY_^�U^dUbc�dXU�UfU^d�\__`��9^�Q``\YSQdY_^c
dXQd�QbU�^_d�^_b]Q\\i�UfU^d�TbYfU^��ceSX�Qc�dS\cX��dXU�UfU^d�\__`�SQ^�RU
U^dUbUT�gYdX�dXU�fgQYd�Q^T�e`TQdU�S_]]Q^Tc�
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CUU�Q\c_*

bgerror
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'(�#�" Q``U^T���1``U^T�d_�fQ bYQR\U

Ci^dQh*

append varName [value value value ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

1``U^T�Q\\�_V�dXU�value QbWe]U^dc�d_�dXU�SebbU^d�fQ\eU�_V�fQbYQR\U
varName���9V�varName�T_Uc^�d�UhYcd��Yd�Yc�WYfU^�Q�fQ\eU�UaeQ\�d_�dXU
S_^SQdU^QdY_^�_V�Q\\�dXU�fQ\eU�QbWe]U^dc��DXYc�S_]]Q^T�`b_fYTUc�Q^
UVVYSYU^d�gQi�d_�ReY\T�e`�\_^W�fQbYQR\Uc�Y^SbU]U^dQ\\i�

5hQ]`\U*

"append a $b" is much more efficient than "set a $a$b" if $a
is long.
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'(�#�# QbW���7Ud�i_eb�Q``\YSQ dY_^µc�QbWe]U^dc

Ci^dQh*

arg count

arg find str

arg get n

3_]]Q^T�CUd*�!� �_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�QSSUccUc�i_eb�Q``\YSQdY_^µc�S_]]Q^T�\Y^U�`QbQ]UdUbc�
�DXYc�_^\i�g_b[c��YV�dXU�X_cd�cicdU]�`QccUT�Ydc�QbWe]U^dc�d_�dXU�Y^dUb�
`bUdUb��

DXU�VYbcd�fQbYQ^d�bUdeb^c�dXU�^e]RUb�_V�QbWe]U^dc��RQcYSQ\\i��dXYc�Yc
gXQd�i_e�[^_g�Qc�argc�Y^�3�3���`b_WbQ]]Y^W�

DXU�cUS_^T�fQbYQ^d�arg find str bUdeb^c�0�_b�1��TU`U^TY^W
gXUdXUb�str�gQc�V_e^T�Y^�dXU�S_]]Q^T�\Y^U�_b�^_d�

arg count�bUdeb^c�dXU�^e]RUb�_V�S_]]Q^T�\Y^U�QbWe]U^dc

arg get n bUdeb^c�dXU�^dX�S_]]Q^T�\Y^U�`QbQ]UdUb

5hQ]`\U*

if ![arg find “/argument”] {

             print “Cannot find command line arg /argument”

}
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DXU�dXYbT�fQbYQ^d�Q\\_gc�d_�WUd�UQSX�Y^TYfYTeQ\�S_]]Q^T�\Y^U�QbWe�
]U^d�

CUU�Q\c_*

4_Se]U^dQdY_^�QR_ed�`QbQ]UdUbc�_V�X_cd�cicdU]c�ceSX�Qc�FYc�1�
FYc�
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'(�#�$ QbbQi���=Q^Y`e\QdU�QbbQi�fQbYQR\Uc

Ci^dQh*

array option arrayName [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`UbV_b]c�_^U�_V�cUfUbQ\�_`UbQdY_^c�_^�dXU�fQbYQR\U
WYfU^�Ri�arrayName��E^\Ucc�_dXUbgYcU�c`USYVYUT�V_b�Y^TYfYTeQ\�S_]�
]Q^Tc�RU\_g��arrayName�]ecd�RU�dXU�^Q]U�_V�Q^�UhYcdY^W�QbbQi�fQbY�
QR\U��DXU�option�QbWe]U^d�TUdUb]Y^Uc�gXQd�QSdY_^�Yc�SQbbYUT�_ed�Ri
dXU�S_]]Q^T�

DXU�\UWQ\�_`dY_^c��gXYSX�]Qi�RU�QRRbUfYQdUT��QbU*

array anymore arrayName searchId
BUdeb^c�!�YV�dXUbU�QbU�Q^i�]_bU�U\U]U^dc�\UVd�d_�RU�`b_SUccUT�Y^�Q^�Qb�
bQi�cUQbSX�� �YV�Q\\�U\U]U^dc�XQfU�Q\bUQTi�RUU^�bUdeb^UT��SearchId�Y^�
TYSQdUc�gXYSX�cUQbSX�_^�arrayName

�d_�SXUS[��Q^T�]ecd�XQfU�RUU^�dXU�bUdeb^�fQ\eU�Vb_]�Q�`bUfY_ec�Y^f_�
SQdY_^�_V�array�startsearch��DXYc�_`dY_^�Yc�`QbdYSe\Qb\i�ecUVe\�YV�Q^
QbbQi�XQc�Q^�U\U]U^d�gYdX�Q^�U]`di�^Q]U��cY^SU�dXU�bUdeb^�fQ\eU�Vb_]
array nextelement�g_^�d�Y^TYSQdU�gXUdXUb�dXU�cUQbSX�XQc�RUU^
S_]`\UdUT�
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array donesearch arrayName searchId
DXYc�S_]]Q^T�dUb]Y^QdUc�Q^�QbbQi�cUQbSX�Q^T�TUcdb_ic�Q\\�dXU�cdQdU�Qc�
c_SYQdUT�gYdX�dXQd�cUQbSX��SearchId�Y^TYSQdUc�gXYSX�cUQbSX�_^�ar-
rayName d_�TUcdb_i��Q^T�]ecd�XQfU�RUU^�dXU�bUdeb^�fQ\eU�Vb_]�Q�`bU�
fY_ec�Y^f_SQdY_^�_V�QbbQi�cdQbdcUQbSX�

BUdeb^c�Q^�U]`di�cdbY^W�

array exists arrayName

BUdeb^c�!�YV�arrayName�Yc�Q^�QbbQi�fQbYQR\U�� �YV�dXUbU�Yc�^_�fQbYQR\U�Ri
dXQd�^Q]U�_b�YV�Yd�Yc�Q�cSQ\Qb�fQbYQR\U�

array get arrayName [pattern]

BUdeb^c�Q�\Ycd�S_^dQY^Y^W�`QYbc�_V�U\U]U^dc��DXU�VYbcd�U\U]U^d�Y^�UQSX
`QYb�Yc�dXU�^Q]U�_V�Q^�U\U]U^d�Y^�arrayName�Q^T�dXU�cUS_^T�U\U]U^d
_V�UQSX�`QYb�Yc�dXU�fQ\eU�_V�dXU�QbbQi�U\U]U^d��DXU�_bTUb�_V�dXU�`QYbc�Yc
e^TUVY^UT��9V�pattern�Yc�^_d�c`USYVYUT��dXU^�Q\\�_V�dXU�U\U]U^dc�_V�dXU
QbbQi�QbU�Y^S\eTUT�Y^�dXU�bUce\d��9V�pattern�Yc�c`USYVYUT��dXU^�_^\i
dX_cU�U\U]U^dc�gX_cU�^Q]Uc�]QdSX�pattern��ecY^W�dXU�W\_R�cdi\U
]QdSXY^W�be\Uc�_V�cdbY^W�]QdSX��QbU�Y^S\eTUT��9V�arrayName�Yc^�d�dXU
^Q]U�_V�Q^�QbbQi�fQbYQR\U��_b�YV�dXU�QbbQi�S_^dQY^c�^_�U\U]U^dc��dXU^
Q^�U]`di�\Ycd�Yc�bUdeb^UT�
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array names arrayName [pattern]

BUdeb^c�Q�\Ycd�S_^dQY^Y^W�dXU�^Q]Uc�_V�Q\\�_V�dXU�U\U]U^dc�Y^�dXU�QbbQi
dXQd�]QdSX�pattern��ecY^W�dXU�W\_R�cdi\U�]QdSXY^W�be\Uc�_V�string
match���9V�pattern�Yc�_]YddUT�dXU^�dXU�S_]]Q^T�bUdeb^c�Q\\�_V�dXU
U\U]U^d�^Q]Uc�Y^�dXU�QbbQi��9V�dXUbU�QbU�^_��]QdSXY^W��U\U]U^dc�Y^
dXU�QbbQi��_b�YV�arrayName�Yc^�d�dXU�^Q]U�_V�Q^�QbbQi�fQbYQR\U��dXU^�Q^
U]`di�cdbY^W�Yc�bUdeb^UT�

array nextelement arrayName searchId

BUdeb^c�dXU�^Q]U�_V�dXU�^Uhd�U\U]U^d�Y^�arrayName��_b�Q^�U]`di
cdbY^W�YV�Q\\�U\U]U^dc�_V�arrayName�XQfU�Q\bUQTi�RUU^�bUdeb^UT�Y^�dXYc
cUQbSX��DXU�searchId�QbWe]U^d�YTU^dYVYUc�dXU�cUQbSX��Q^T�]ecd�XQfU
RUU^�dXU�bUdeb^�fQ\eU�_V�Q^�array startsearch�S_]]Q^T��GQb^�
Y^W*�YV�U\U]U^dc�QbU�QTTUT�d_�_b�TU\UdUT�Vb_]�dXU�QbbQi��dXU^�Q\\
cUQbSXUc�QbU�Qed_]QdYSQ\\i�dUb]Y^QdUT�Zecd�Qc�YV�array donesearch
XQT�RUU^�Y^f_[UT+�dXYc�gY\\�SQecU�array nextelement�_`UbQdY_^c�d_
VQY\�V_b�dX_cU�cUQbSXUc�

array set arrayName list

CUdc�dXU�fQ\eUc�_V�_^U�_b�]_bU�U\U]U^dc�Y^�arrayName��\Ycd�]ecd�XQfU
Q�V_b]�\Y[U�dXQd�bUdeb^UT�Ri�array get��S_^cYcdY^W�_V�Q^�UfU^�^e]�
RUb�_V�U\U]U^dc��5QSX�_TT�^e]RUbUT�U\U]U^d�Y^�\Ycd�Yc�dbUQdUT�Qc�Q^
U\U]U^d�^Q]U�gYdXY^�arrayName��Q^T�dXU�V_\\_gY^W�U\U]U^d�Y^�\Ycd�Yc
ecUT�Qc�Q�^Ug�fQ\eU�V_b�dXQd�QbbQi�U\U]U^d�
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"(

array size arrayName

BUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�^e]RUb�_V�U\U]U^dc�Y^�dXU�QbbQi��9V
arrayName�Yc^�d�dXU�^Q]U�_V�Q^�QbbQi�dXU^� �Yc�bUdeb^UT�

array startsearch arrayName

DXYc�S_]]Q^T�Y^YdYQ\YjUc�Q^�U\U]U^d�Ri�U\U]U^d�cUQbSX�dXb_eWX�dXU
QbbQi�WYfU^�Ri�arrayName��ceSX�dXQd�Y^f_SQdY_^c�_V�dXU�array nex-
telement�S_]]Q^T�gY\\�bUdeb^�dXU�^Q]Uc�_V�dXU�Y^TYfYTeQ\�U\U]U^dc
Y^�dXU�QbbQi��GXU^�dXU�cUQbSX�XQc�RUU^�S_]`\UdUT��dXU�array done-
search�S_]]Q^T�cX_e\T�RU�Y^f_[UT��DXU�bUdeb^�fQ\eU�Yc�Q�cUQbSX
YTU^dYVYUb�dXQd�]ecd�RU�ecUT�Y^�array nextelement�Q^T�array do-
nesearch�S_]]Q^Tc+�Yd�Q\\_gc�]e\dY`\U�cUQbSXUc�d_�RU�e^TUbgQi�cY�
]e\dQ^U_ec\i�V_b�dXU�cQ]U�QbbQi�
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'(�#�% RbUQ[���9^dUbbe`d�\__`c

Ci^dQh*

Break

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�Y^dUbbe`d�Q^i�_V�D9=µc�\__`�S_^cdbeSdc
\Y[U�loop�_b�while��9d�`QccUc�S_^db_\�d_�_^U�\UfU\�XYWXUb�dXQ^�SebbU^d�

5hQ]`\U*

loop I 100 {

if $I==10 { break }

}

print “10 iterations done...”

CUU�Q\c_*

loop, while, continue
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'(�#�& SQdSX���5fQ\eQdU�cSbY` d�Q^T�dbQ`�UhSU`dY_^Q\�bU�
deb^c

Ci^dQh*

catch script [varName]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXU�catch�S_]]Q^T�]Qi�RU�ecUT�d_�`bUfU^d�Ubb_bc�Vb_]�QR_bdY^W
S_]]Q^T�Y^dUb`bUdQdY_^�

Catch�SQ\\c�dXU�D9=�Y^dUb`bUdUb�bUSebcYfU\i�d_�UhUSedU�cSbY`d��Q^T�Q\�
gQic�bUdeb^c�Q�D9=O?;�S_TU��bUWQbT\Ucc�_V�Q^i�Ubb_bc�dXQd�]YWXd�_S�
Seb�gXY\U�UhUSedY^W�cSbY`d��DXU�bUdeb^�fQ\eU�Vb_]�catch�Yc�Q�TUSY]Q\
cdbY^W�WYfY^W�dXU�S_TU�bUdeb^UT�Ri�dXU�D9=Y^dUb`bUdUb�QVdUb�UhUSedY^W
cSbY`d��DXYc�gY\\�RU�0��D9=O?;��YV�dXUbU�gUbU�^_�Ubb_bc�Y^�cSbY`d+�_dX�
UbgYcU�Yd�gY\\�XQfU�Q�^_^�jUb_�fQ\eU�S_bbUc`_^TY^W�d_�_^U�_V�dXU�UhSU`�
dY_^Q\�bUdeb^�S_TUc��cUUD9=�X�V_b�dXU�TUVY^YdY_^c�_V�S_TU�fQ\eUc����9V
dXU�varName�QbWe]U^d�Yc�WYfU^��dXU^�Yd�WYfUc�dXU�^Q]U�_V�Q�fQbYQR\U+
catch�gY\\�cUd�dXU�fQbYQR\U�d_�dXU�cdbY^W�bUdeb^UT�Vb_]�script��UYdXUb
Q�bUce\d�_b�Q^�Ubb_b�]UccQWU��

>_dU�dXQd�catch�SQdSXUc�Q\\�UhSU`dY_^c��Y^S\eTY^W�dX_cU�WU^UbQdUT�Ri
break�Q^T�continue�Qc�gU\\�Qc�Ubb_bc�
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'(�#�' ST���3XQ^WU�g_b[Y^W�T YbUSd_bi

Ci^dQh*

cd [dirName]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

3XQ^WU�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi�d_�dirName��_b�d_�dXU�X_]U�TY�
bUSd_bi��Qc�c`USYVYUT�Y^�dXU�8?=5�U^fYb_^]U^d�fQbYQR\U��YV�dirName
Yc�^_d�WYfU^�

DXYc�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�
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"(

'(�#�( S\_S[���?RdQY^�Q^T�]Q^Y`e\QdU�dY]U

Ci^dQh*

clock option [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`UbV_b]c�_^U�_V�cUfUbQ\�_`UbQdY_^c�dXQd�]Qi�_RdQY^�_b
]Q^Y`e\QdU�cdbY^Wc�_b�fQ\eUc�dXQd�bU`bUcU^d�c_]U�^_dY_^�_V�dY]U���DXU
_`dY_^�QbWe]U^d�TUdUb]Y^Uc�gXQd�QSdY_^�Yc�SQbbYUT�_ed�Ri�dXU�S_]�
]Q^T�

DXU�\UWQ\�_`dY_^c��gXYSX�]Qi�RU�QRRbUfYQdUT��QbU*

clock clicks

BUdeb^�Q�XYWX�bUc_\edY_^�dY]U�fQ\eU�Qc�Q�cicdU]�TU`U^TU^d�Y^dUWUb
fQ\eU��DXU�e^Yd�_V�dXU�fQ\eU�Yc�cicdU]�TU`U^TU^d�Red�cX_e\T�RU�dXU
XYWXUcd�bUc_\edY_^�S\_S[�QfQY\QR\U�_^�dXU�cicdU]�ceSX�Qc�Q�3@E�SiS\U
S_e^dUb��DXYc�fQ\eU�cX_e\T�_^\i�RU�ecUT�V_b�dXU�bU\QdYfU�]UQcebU]U^d
_V�U\Q`cUT�dY]U�
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clock format clockValue ?-format string? ?-gmt boo-
lean?

3_^fUbdc�Q^�Y^dUWUb�dY]U�fQ\eU��di`YSQ\\i�bUdeb^UT�Ri�clock sec-
onds,�clock scan��_b�dXU�atime, mtime��_b�ctime�_`dY_^c�_V�dXU
VY\U�S_]]Q^T��d_�Xe]Q^�bUQTQR\U�V_b]��9V�dXU��V_b]Qd�QbWe]U^d�Yc
`bUcU^d�dXU�^Uhd�QbWe]U^d�Yc�Q�cdbY^W�dXQd�TUcSbYRUc�X_g�dXU�TQdU�Q^T
dY]U�QbU�d_�RU�V_b]QddUT��6YU\T�TUcSbY`d_bc�S_^cYcd�_V�Q���V_\\_gUT�Ri�Q
VYU\T�TUcSbY`d_b�SXQbQSdUb��1\\�_dXUb�SXQbQSdUbc�QbU�S_`YUT�Y^d_�dXU�bU�
ce\d��FQ\YT�VYU\T�TUcSbY`d_bc�QbU*

�� 9^cUbd�Q���

�Q 1RRbUfYQdUT�gUU[TQi�^Q]U��=_^��DeU��UdS���

�1 6e\\�gUU[TQi�^Q]U��=_^TQi��DeUcTQi��UdS���

�R 1RRbUfYQdUT�]_^dX�^Q]U��:Q^��6UR��UdS���

�2 6e\\�]_^dX�^Q]U�

�S <_SQ\U�c`USYVYS�TQdU�Q^T�dY]U�

�T 4Qi�_V�]_^dX�� !���#!��

�8 8_eb�Y^�"$�X_eb�V_b]Qd��  ���"#��

�9 8_eb�Y^�!"�X_eb�V_b]Qd��  ���!"��

�Z 4Qi�_V�iUQb��  !���#&&��

�] =_^dX�^e]RUb�� !���!"��

� =Y^edU��  ���%)��

�` 1=�@=�Y^TYSQd_b�

�C CUS_^Tc��  ���%)��

�E GUU[�_V�iUQb�� !���%"���Ce^TQi�Yc�dXU�VYbcd�TQi�_V�dXU�gUU[�
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"(

�g GUU[TQi�^e]RUb��Ce^TQi�-� ��

�G GUU[�_V�iUQb�� !���%"���=_^TQi�Yc�dXU�VYbcd�TQi�_V�dXU�gUU[�

�h <_SQ\U�c`USYVYS�TQdU�V_b]Qd�

�H <_SQ\U�c`USYVYS�dY]U�V_b]Qd�

�i IUQb�gYdX_ed�SU^debi��  ���))��

�I IUQb�gYdX�SU^debi��U�W��!)) �

�J DY]U�j_^U�^Q]U�

9V�dXU��format�QbWe]U^d�Yc�^_d�c`USYVYUT��dXU�V_b]Qd�cdbY^W���Q��R
�T��8*�=*�C��J��I��Yc�ecUT���9V�dXU��gmt�QbWe]U^d�Yc�`bUcU^d�dXU
^Uhd�QbWe]U^d�]ecd�RU�Q�R__\UQ^�gXYSX�YV�dbeU�c`USYVYUc�dXQd�dXU�dY]U
gY\\�RU�V_b]QddUT�Qc�7bUU^gYSX�=UQ^�DY]U��9V�VQ\cU�dXU^�dXU�\_SQ\
dY]Uj_^U�gY\\�RU�ecUT�Qc�TUVY^UT�Ri�dXU�_`UbQdY^W�U^fYb_^]U^d�

clock scan dateString ?-base clockVal? ?-gmt boolean?

3_^fUbd�dateString�d_�Q^�Y^dUWUb�S\_S[�fQ\eU��cUU�clock sec-
onds���DXYc�S_]]Q^T�SQ^�`QbcU�Q^T�S_^fUbd�fYbdeQ\\i�Q^i�cdQ^TQbT
TQdU�Q^T�_b�dY]U�cdbY^W��gXYSX�SQ^�Y^S\eTU�cdQ^TQbT�dY]U�j_^U�]^U�
]_^YSc���9V�_^\i�Q�dY]U�Yc�c`USYVYUT��dXU�SebbU^d�TQdU�Yc�Qcce]UT���9V�dXU
cdbY^W�T_Uc�^_d�S_^dQY^�Q�dY]U�j_^U�]^U]_^YS��dXU�\_SQ\�dY]U�j_^U�Yc
Qcce]UT��e^\Ucc�dXU��gmt��QbWe]U^d�Yc�dbeU��Y^�gXYSX�SQcU�dXU�S\_S[
fQ\eU�Yc�SQ\Se\QdUT�Qcce]Y^W�dXQd�dXU�c`USYVYUT�dY]U�Yc�bU\QdYfU�d_
7bUU^gYSX�=UQ^�DY]U�

9V�dXU��base�V\QW�Yc�c`USYVYUT��dXU�^Uhd�QbWe]U^d�cX_e\T�S_^dQY^�Q^�Y^�
dUWUb�S\_S[�fQ\eU���?^\i�dXU�TQdU�Y^�dXYc�fQ\eU�Yc�ecUT��^_d�dXU�dY]U�
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DXYc�Yc�ecUVe\�V_b�TUdUb]Y^Y^W�dXU�dY]U�_^�Q�c`USYVYS�TQi�_b�T_Y^W
_dXUb�TQdU�bU\QdYfU�S_^fUbcY_^c�

DXU�dateString�S_^cYcdc�_V�jUb_�_b�]_bU�c`USYVYSQdY_^c�_V�dXU�V_\\_g�
Y^W�V_b]*

dY]U
1�dY]U�_V�TQi��gXYSX�Yc�_V�dXU�V_b]*�hh?:mm?:ss?? ?meridian? ?

zone? or hhmm ?]UbYTYQ^/�/j_^U/�

9V�^_�]UbYTYQ^�Yc�c`USYVYUT��XX�Yc�Y^dUb`bUdUT�_^�Q�"$�X_eb�S\_S[�

TQdU
1�c`USYVYS�]_^dX�Q^T�TQi�gYdX�_`dY_^Q\�iUQb���DXU�QSSU`dQR\U�V_b]Qdc
are mm/dd

[/yy], monthname dd [, yy], dd monthname [yy] and
day, dd monthname yy.�DXU�TUVQe\d�iUQb�Yc�dXU�SebbU^d�iUQb���9V�dXU
iUQb�Yc�\Ucc�dXU^�!  ��dXU^�!)  �Yc�QTTUT�d_�Yd�

bU\QdYfU�dY]U
1�c`USYVYSQdY_^�bU\QdYfU�d_�dXU�SebbU^d�dY]U��DXU�V_b]Qd�Yc�number
unit�QSSU`dQR\U�e^Ydc�QbU�year, fortnight, month, week,
day, hour, minute (_b min)��Q^T�second��_b�sec���DXU�e^Yd�SQ^
RU�c`USYVYUT�Qc�Q�cY^We\Qb�_b�`\ebQ\��Qc�Y^�#�gUU[c��DXUcU�]_TYVYUbc�]Qi
Q\c_�RU�c`USYVYUT* tomorrow, yesterday, today, now, last,
this, next, ago.
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DXU�QSdeQ\�TQdU�Yc�SQ\Se\QdUT�QSS_bTY^W�d_�dXU�V_\\_gY^W�cdU`c��6Ybcd�
Q^i�QRc_\edU�TQdU�Q^T�_b�dY]U�Yc�`b_SUccUT�Q^T�S_^fUbdUT��EcY^W�dXQd
dY]U�Qc�dXU�RQcU��TQi�_V�gUU[�c`USYVYSQdY_^c�QbU�QTTUT��>Uhd��bU\QdYfU
c`USYVYSQdY_^c�QbU�ecUT���9V�Q�TQdU�_b�TQi�Yc�c`USYVYUT��Q^T�^_�QRc_\edU
_b�bU\QdYfU�dY]U�Yc�WYfU^��]YT^YWXd�Yc�ecUT���6Y^Q\\i��Q�S_bbUSdY_^�Yc�Q`�
`\YUT�c_�dXQd�dXU�S_bbUSd�X_eb�_V�dXU�TQi�Yc�`b_TeSUT�QVdUb�Q\\_gY^W�V_b
TQi\YWXd�cQfY^Wc�dY]U�TYVVUbU^SUc�

clock seconds

BUdeb^�dXU�SebbU^d�TQdU�Q^T�dY]U�Qc�Q�cicdU]�TU`U^TU^d�Y^dUWUb�fQ\eU�
DXU�e^Yd�_V�dXU�fQ\eU�Yc�cUS_^Tc��Q\\_gY^W�Yd�d_�RU�ecUT�V_b�bU\QdYfU�dY]U
SQ\Se\QdY_^c��DXU�fQ\eU�Yc�eceQ\\i�TUVY^UT�Qc�d_dQ\�U\Q`cUT�dY]U�Vb_]�Q^
�U`_SX���I_e�cX_e\T^�d�Qcce]U�dXU�fQ\eU�_V�dXU�U`_SX�
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'(�#�) �S_^SQdc���3_^SQdU^QdU�cdbY^Wc�gYdX�c`QSU

Ci^dQh*

concats str1 ... strn

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�S_^SQdU^QdUc�Q\\�cdbY^Wc�`QccUT�Qc�`QbQ]UdUbc�Q^T�Y^�
cUbdc�_^U�c`QSU�SXQbQSdUb�RUdgUU^�dXU]��9V�_^U�_V�dXU�`QbQ]UdUbc�S_^�
dQY^c�\UQTY^W�_b�dbQY\Y^W�c`QSUc��dXUi�QbU�bU]_fUT�RUV_bU�S_^SQdU^Q�
dY_^�

BUdeb^c*

DXU�S_^SQdU^QdUT�cdbY^W

5hQ]`\U*

set result [concat str1 str2 “  “ str3 “ xy”]

print $result

DXYc�cUaeU^SU�g_e\T�`bY^d�dXU�cdbY^W*

str1 str2 str3 xy

CUU�Q\c_*

concat
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'(�#�!  S_^dY^eU���4_�^Uhd�\__`�YdUbQdY_^

Ci^dQh*

Continue

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�d_�S_^dY^eU�Q�\__`��]UQ^Y^W�dXQd�S_^db_\�Yc�TY�
bUSd\i�`QccUT�d_�dXU�cdQbd�_V�dXU�\__`�R_Ti�

BUdeb^c*

>_dXY^W

5hQ]`\U*

loop I 100 {

if $I==10 { continue }

            print “Iteration “ $I

}

DXYc�UhQ]`\U�g_e\T�`bY^d�Q\\�YdUbQdY_^c��UhSU`d�dXU�! dX�_^U�

CUU�Q\c_*

loop, while, break
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'(�#�!! TUbUV���4U�BUVUbU^SU�Q�FQbYQR\U

Ci^dQh*

deref variable

3_]]Q^T�CUd*�!� �_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�RQcYSQ\\i�T_Uc�dXU�cQ]U�Qc�YV�Yd�gQc�gbYddU^*

$variable

2ed�fUbi�_VdU^�i_e�S_^cdbeSd�fQbYQR\U�^Q]Uc�Qd�be^dY]U��DXU�deref
S_]]Q^T�Q\\_gc�d_�S_^cdbeSd�cdQdU]U^dc�\Y[U�dXYc*

Deref [concat arrayvar $I]

gXYSX�XU\`c�d_�cY]e\QdU�QbbQi�Ve^SdY_^Q\Ydi�

DXYc�S_]]Q^T�bUdeb^c�dXU�fQ\eU�_V�dXU�fQbYQR\U�`QccUT�Qc�Q�`QbQ]UdUb�
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'(�#�!" U_V���3XUS[�V_b�U^T�_V �VY\U�S_^TYdY_^�_^�SXQ^^U\

Ci^dQh*

eof channelId

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

BUdeb^c�!�YV�Q^�U^T�_V�VY\U�S_^TYdY_^�_SSebbUT�TebY^W�dXU�]_cd�bUSU^d
Y^`ed�_`UbQdY_^�_^�channelId��ceSX�Qc�WUdc��� �_dXUbgYcU�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�!# Ubb_b���7U^UbQdU�Q^�Ub b_b

Ci^dQh*

error message [info] [code]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

9V�dXU�info�QbWe]U^d�Yc�`b_fYTUT�Q^T�Yc�^_^�U]`di��Yd�Yc�ecUT�d_�Y^YdYQ\�
YjU�dXU�W\_RQ\�fQbYQR\U�errorInfo��errorInfo�Yc�ecUT�d_�QSSe]e\QdU
Q�cdQS[�dbQSU�_V�gXQd�gQc�Y^�`b_WbUcc�gXU^�Q^�Ubb_b�_SSebbUT+�Qc�^UcdUT
S_]]Q^Tc�e^gY^T��dXU�D9=�Y^dUb`bUdUb�QTTc�Y^V_b]QdY_^�d_�er-
rorInfo��9V�dXU�Y^V_�QbWe]U^d�Yc�`bUcU^d��Yd�Yc�ecUT�d_�Y^YdYQ\YjU�er-
rorInfo�Q^T�dXU�VYbcd�Y^SbU]U^d�_V�e^gY^T�Y^V_b]QdY_^�gY\\�^_d�RU
QTTUT�Ri�dXU�D9=�Y^dUb`bUdUb��9^�_dXUb�g_bTc��dXU�S_]]Q^T�S_^dQY^�
Y^W�dXU�error�S_]]Q^T�gY\\�^_d�Q``UQb�Y^�errorInfo+�Y^�Ydc�`\QSU
gY\\�RU�info��DXYc�VUQdebU�Yc�]_cd�ecUVe\�Y^�S_^Ze^SdY_^�gYdX�dXU
catch�S_]]Q^T*�YV�Q�SQeWXd�Ubb_b�SQ^^_d�RU�XQ^T\UT�ceSSUccVe\\i�
Y^V_�SQ^�RU�ecUT�d_�bUdeb^�Q�cdQS[�dbQSU�bUV\USdY^W�dXU�_bYWY^Q\�`_Y^d�_V
_SSebbU^SU�_V�dXU�Ubb_b*

SQdSX�k���m�Ubb=cW
cUd�cQfUT9^V_��Ubb_b9^V_
���
Ubb_b��Ubb=cW��cQfUT9^V_

9V�dXU�S_TU�QbWe]U^d�Yc�`bUcU^d��dXU^�Ydc�fQ\eU�Yc�cd_bUT�Y^�dXU�error-
Code�W\_RQ\�fQbYQR\U���DXYc�fQbYQR\U�Yc�Y^dU^TUT�d_�X_\T�Q�]QSXY^U�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

bUQTQR\U�TUcSbY`dY_^�_V�dXU�Ubb_b�Y^�SQcUc�gXUbU�ceSX�Y^V_b]QdY_^�Yc
QfQY\QR\U+�cUU�dXU�D9=�W\_RQ\�fQbYQR\Uc�]Q^eQ\�`QWU�V_b�Y^V_b]QdY_^
_^�dXU�`b_`Ub�V_b]Qd�V_b�dXU�fQbYQR\U��9V�dXU�S_TU�QbWe]U^d�Yc�^_d�`bU�
cU^d��dXU^�errorCode�Yc�Qed_]QdYSQ\\i�bUcUd�d_��>?>5��Ri�dXU�D9=�Y^�
dUb`bUdUb�Qc�`Qbd�_V�`b_SUccY^W�dXU�Ubb_b�WU^UbQdUT�Ri�dXU�S_]]Q^T�

BUdeb^c*

BUdeb^c�Q�D9=O5BB?B�S_TU��gXYSX�SQecUc�S_]]Q^T�Y^dUb`bUdQdY_^
d_�RU�e^g_e^T��Message�Yc�Q�cdbY^W�dXQd�Yc�bUdeb^UT�d_�dXU�Q``\YSQdY_^
d_�Y^TYSQdU�gXQd�gU^d�gb_^W�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�!$ UfQ\���5fQ\eQdU�Q�D9=cSbY`d

Ci^dQh*

eval arg [arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

Eval�dQ[Uc�_^U�_b�]_bU�QbWe]U^dc��gXYSX�d_WUdXUb�S_]`bYcU�Q�D9=�
cSbY`d�S_^dQY^Y^W�_^U�_b�]_bU�S_]]Q^Tc��Eval�S_^SQdU^QdUc�Q\\�Ydc
QbWe]U^dc�Y^�dXU�cQ]U�VQcXY_^�Qc�dXU�concat�S_]]Q^T��`QccUc�dXU
S_^SQdU^QdUT�cdbY^W�d_�dXU�D9=�Y^dUb`bUdUb�bUSebcYfU\i�

BUdeb^c*

DXU�bUce\d�_V�dXQd�UfQ\eQdY_^��_b�Q^i�Ubb_b�WU^UbQdUT�Ri�Yd�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�!% UhUS���Be^�`b_WbQ]c�

�Ci^dQh*

exec program arg0 arg1 … argn

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�d_�cdQbd�Q^_dXUb�`b_WbQ]�gXYSX�Yc�\_SQdUT�fYQ
program��1^i�^e]RUb�_V�QbWe]U^dc�arg0, arg1, … argn �]Qi�RU
`QccUT�d_�dXU�cdQbdUT�`b_WbQ]�

program �]Qi�RU�Q�Ve\\i�aeQ\YVYUT�`QdX�^Q]U��_b�Zecd�dXU�^Q]U�_V�dXU
UhUSedQR\U��DXU�exec �S_]]Q^T�cUQbSXUc�dXU�`b_WbQ]�Q\_^W�dXU�`QdX
TUVY^UT�Ri�dXU�PATH�U^fYb_^]U^d�fQbYQR\U�

BUdeb^c*

-1 Y^�SQcU�_V�Ubb_b
0 U\cU



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�!& Uh`b���4_�]QdX�

Ci^dQh*

expr math-expression

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�UfQ\eQdUc�dXU�Uh`bUccY_^�Qd�dXU�bYWXd�cYTU�Q^T�bUdeb^c
Ydc�^e]UbYSQ\�bUce\d�Qc�Q�cdbY^W��DXU�Uh`bUccY_^c�QbU�gbYddU^�Y^�cdQ^TQbT
3�^_dQdY_^��DXUbU�QbU�\_dc�_V�_`UbQd_bc�Q^T�ReY\d�Y^�]QdX�Ve^SdY_^c�
8UbU�Yc�Q�\Ycd�_V�dXU�_`UbQd_bc�Y^�TUSbUQcY^W�`bY_bYdi*

@bY_bYdi ?`UbQd_b CYW^
!" E^Qbi�=Y^ec��>_d��2YdgYcU�>_d ������N
!! =e\dY`\YSQdY_^��4YfYcY_^��=_Te\_ �������
! @\ec��=Y^ec ����
) <UVd�cXYVd��BYWXd�cXYVd ,,��..
( <Ucc��7bUQdUb��<Ucc�5aeQ\��7bUQdUb�5aeQ\ ,��.��,-��.-
' 5aeQ\��>_d�5aeQ\ --���-
& 2YdgYcU�1>4 �
% 2YdgYcU�H?B N
$ 2YdgYcU�?B l
# <_WYSQ\�1>4 ��
" <_WYSQ\�?B ll
! AeUcdY_^�=Qb[��3_\_^ /�*

8UbU�Yc�Q�\Ycd�_V�dXU�QfQY\QR\U�]QdX�Ve^SdY_^c*

QRc�h� 3Q\Se\QdUc�QRc_\edU�fQ\eU�_V��h�
QS_c�h� 3Q\Se\QdUc�Y^fUbcU�_V�S_cY^U



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

QcY^�h� 3Q\Se\QdUc�Y^fUbcU�_V�cY^U
QdQ^�h� 3Q\Se\QdUc�QbSdQ^WU^d�_V��h�
QdQ^"�i�h� 3Q\Se\QdUc�QbSdQ^WU^d�_V��i�h���ecY^W�dXU�cYW^c�_V

R_dX�QbWe]U^dc�d_�TUdUb]Y^U�dXU�aeQTbQ^d�_V�dXU
bUdeb^

SUY\�h� 3Q\Se\QdUc�XYWXUcd�^Uhd�Y^dUWUb
S_c�h� 3Q\Se\QdUc�S_cY^U
S_cX�h� 3Q\Se\QdUc�S_cY^U�Xi`UbR_\YS
T_eR\U�h� 3Qcdc�Q�fQ\eU�d_�T_eR\U
Uh`�h� 3Q\Se\QdUc�Uh`_^U^dYQ\�Ve^SdY_^
V\__b�h� 3Q\Se\QdUc�\_gUcd�^Uhd�Y^dUWUb
V]_T�h�i� 3Q\Se\QdUc�dXU�V\_QdY^W�`_Y^d�bU]QY^TUb�_V�h�i�

UfU^�YV�dXU�ae_dYU^d�h�i�Yc�^_d�bUc`bUcU^dQR\U�
Xi`_d�h�i� 3Q\Se\QdUc�sqrt(x*x+y*y)
Y^d�h� 3Qcdc�Q�fQ\eU�d_�Y^dUWUb
\_W�h� 3Q\Se\QdUc�^QdebQ\�\_WQbYdX]
\_W! �h� 3Q\Se\QdUc�\_WQbYdX]�RQcUT�_^�! 
`_g�h�i� 3Q\Se\QdUc�x^y
b_e^T�h� B_e^Tc�fQ\eUc�d_�^Uhd�Y^dUWUb
cY^�h� 3Q\Se\QdUc�cY^U
cY^X�h� 3Q\Se\QdUc�cY^U�Xi`UbR_\YS
cabd�h� 3Q\Se\QdUc�caeQbU�b__d
dQ^�h� 3Q\Se\QdUc�dQ^WU^d
dQ^X�h� 3Q\Se\QdUc�dQ^WU^d�Xi`UbR_\YS

BUdeb^c*

DXU�cdbY^W�bU`bUcU^dQdY_^�_V�dXU�fQ\eU�_V�dXU�S_]`edQdY_^�

5hQ]`\U*

print [expr 3+7*sin(1.2)]



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

DXYc�UhQ]`\U�`bY^dc�)�%"$"'$

CUU�Q\c_*

3�3���\YRbQbi�bUVUbU^SU



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�!' VR\_S[UT���DUcd�gXUdXUb�dXU�\Qcd�Y^`ed�_`UbQdY_^
UhXQecdUT�Q\\�QfQY\QR\U�Y^`ed

Ci^dQh*

fblocked channelId

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXU�fblocked�S_]]Q^T�bUdeb^c�!�YV�dXU�]_cd�bUSU^d�Y^`ed�_`UbQdY_^
_^�channelId�bUdeb^UT�\Ucc�Y^V_b]QdY_^�dXQ^�bUaeUcdUT�RUSQecU�Q\\
QfQY\QR\U�Y^`ed�gQc�UhXQecdUT�

6_b�UhQ]`\U��YV�gets�Yc�Y^f_[UT�gXU^�dXUbU�QbU�_^\i�dXbUU�SXQbQSdUbc
QfQY\QR\U�V_b�Y^`ed�Q^T�^_�U^T�_V�\Y^U�cUaeU^SU��gets�bUdeb^c�Q^
U]`di�cdbY^W�Q^T�Q�ceRcUaeU^d�SQ\\�d_�fblocked�gY\\�bUdeb^�!�

CUU�Q\c_*

gets��read



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�!( VS_^VYWebU���CUd�Q^T�WUd�_`dY_^c�_^�Q�SXQ^^U\

Ci^dQh*

fconfigure channelId
fconfigure channelId name
fconfigure channelId name value [name value ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXU�fconfigure�S_]]Q^T�cUdc�Q^T�bUdbYUfUc�_`dY_^c�V_b�SXQ^^U\c�
ChannelId�YTU^dYVYUc�dXU�SXQ^^U\�V_b�gXYSX�d_�cUd�_b�aeUbi�Q^�_`dY_^�
9V�^_�^Q]U�_b�fQ\eU�QbWe]U^dc�QbU�ce``\YUT��dXU�S_]]Q^T�bUdeb^c�Q
\Ycd�S_^dQY^Y^W�Q\dUb^QdY^W�_`dY_^�^Q]Uc�Q^T�fQ\eUc�V_b�dXU�SXQ^^U\��9V
name�Yc�ce``\YUT�Red�^_�value�dXU^�dXU�S_]]Q^T�bUdeb^c�dXU�SebbU^d
fQ\eU�_V�dXU�WYfU^�_`dY_^��9V�_^U�_b�]_bU�`QYbc�_V�name�Q^T�value�QbU
ce``\YUT��dXU�S_]]Q^T�cUdc�UQSX�_V�dXU�^Q]UT�_`dY_^c�d_�dXU�S_bbU�
c`_^TY^W�fQ\eU+�Y^�dXYc�SQcU�dXU�bUdeb^�fQ\eU�Yc�Q^�U]`di�cdbY^W�

DXU�_`dY_^c�TUcSbYRUT�RU\_g�QbU�ce``_bdUT�V_b�Q\\�SXQ^^U\c��9^�QTTY�
dY_^��UQSX�SXQ^^U\�di`U�]Qi�QTT�_`dY_^c�dXQd�_^\i�Yd�ce``_bdc��CUU�dXU
]Q^eQ\�U^dbi�V_b�dXU�S_]]Q^T�dXQd�SbUQdUc�UQSX�di`U�_V�SXQ^^U\c�V_b
dXU�_`dY_^c�dXQd�dXQd�c`USYVYS�di`U�_V�SXQ^^U\�ce``_bdc��6_b�UhQ]`\U�
cUU�dXU�]Q^eQ\�U^dbi�V_b�dXU�socket�S_]]Q^T�V_b�Ydc�QTTYdY_^Q\�_`�
dY_^c�

blocking�boolean



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

DXU��blocking�_`dY_^�TUdUb]Y^Uc�gXUdXUb�9�?�_`UbQdY_^c�_^�dXU
SXQ^^U\�SQ^�SQecU�dXU�`b_SUcc�d_�R\_S[�Y^TUVY^YdU\i��DXU�fQ\eU�_V�dXU
_`dY_^�]ecd�RU�Q�`b_`Ub�R__\UQ^�fQ\eU��3XQ^^U\c�QbU�^_b]Q\\i�Y^
R\_S[Y^W�]_TU+��YV�Q�SXQ^^U\�Yc�`\QSUT�Y^d_�^_^R\_S[Y^W�]_TU�Yd�gY\\
QVVUSd�dXU�_`UbQdY_^�_V�dXU�gets, read, puts, flush��Q^T�close
S_]]Q^Tc+�cUU�dXU�T_Se]U^dQdY_^�V_b�dX_cU�S_]]Q^Tc�V_b�TUdQY\c�
6_b�^_^R\_S[Y^W�]_TU�d_�g_b[�S_bbUSd\i��dXU�Q``\YSQdY_^�]ecd�RU�ec�
Y^W�dXU�D9=�UfU^d�\__`��U�W��Ri�SQ\\Y^W�D9=_DoOneEvent�_b�Y^f_[Y^W
dXU�vwait�S_]]Q^T��

�buffering�newValue

9V�newValue�Yc�Ve\\�dXU^�dXU�9�?�cicdU]�gY\\�ReVVUb�_ed`ed�e^dY\�Ydc�Y^�
dUb^Q\�ReVVUb�Yc�Ve\\�_b�e^dY\�dXU�flush�S_]]Q^T�Yc�Y^f_[UT��9V
^UgFQ\eU�Yc�\Y^U��dXU^�dXU�9�?�cicdU]�gY\\�Qed_]QdYSQ\\i�V\ecX�_ed`ed
V_b�dXU�SXQ^^U\�gXU^UfUb�Q�^Ug\Y^U�SXQbQSdUb�Yc�_ed`ed��9V�newValue
Yc�^_^U��dXU�9�?�cicdU]�gY\\�V\ecX�Qed_]QdYSQ\\i�QVdUb�UfUbi�_ed`ed�_`�
UbQdY_^��DXU�TUVQe\d�Yc�V_b��buffering�d_�RU�cUd�d_�Ve\\�UhSU`d�V_b
SXQ^^U\c�dXQd�S_^^USd�d_�dUb]Y^Q\�\Y[U�TUfYSUc+�V_b�dXUcU�SXQ^^U\c�dXU
Y^YdYQ\�cUddY^W�Yc�\Y^U�

�buffersize�newSize

Newvalue�]ecd�RU�Q^�Y^dUWUb+�Ydc�fQ\eU�Yc�ecUT�d_�cUd�dXU�cYjU�_V�ReVV�
Ubc��Y^�RidUc��ceRcUaeU^d\i�Q\\_SQdUT�V_b�dXYc�SXQ^^U\�d_�cd_bU�Y^`ed�_b
_ed`ed��Newvalue�]ecd�RU�RUdgUU^�dU^�Q^T�_^U�]Y\\Y_^��Q\\_gY^W
ReVVUbc�_V�dU^�d_�_^U�]Y\\Y_^�RidUc�Y^�cYjU�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

�eofchar�char

�eofchar�{inChar outChar}

DXYc�_`dY_^�ce``_bdc�4?C�VY\U�cicdU]c�dXQd�ecU�3_^db_\�j��Lh!Q��Qc�Q^
U^T�_V�VY\U�]Qb[Ub��9V�char�Yc�^_d�Q^�U]`di�cdbY^W��dXU^�dXYc�SXQbQSdUb
cYW^Q\c�U^T�_V�VY\U�gXU^�Yd�Yc�U^S_e^dUbUT�TebY^W�Y^`ed��6_b�_ed`ed�
dXU�U^T�_V�VY\U�SXQbQSdUb�Yc�_ed`ed�gXU^�dXU�SXQ^^U\�Yc�S\_cUT��9V�char
Yc�dXU�U]`di�cdbY^W��dXU^�dXUbU�Yc�^_�c`USYQ\�U^T�_V�VY\U�SXQbQSdUb
]Qb[Ub��6_b�bUQT�gbYdU�SXQ^^U\c��Q�dg_�U\U]U^d�\Ycd�c`USYVYUc�dXU�U^T�_V
VY\U�]Qb[Ub�V_b�Y^`ed�Q^T�_ed`ed��bUc`USdYfU\i��1c�Q�S_^fU^YU^SU��gXU^
cUddY^W�dXU�U^T�_V�VY\U�SXQbQSdUb�V_b�Q�bUQT�gbYdU�SXQ^^U\�i_e�SQ^�c`US�
YVi�Q�cY^W\U�fQ\eU�dXQd�gY\\�Q``\i�d_�R_dX�bUQTY^W�Q^T�gbYdY^W��GXU^
aeUbiY^W�dXU�U^T�_V�VY\U�SXQbQSdUb�_V�Q�bUQT�gbYdU�SXQ^^U\��Q�dg_�
U\U]U^d�\Ycd�gY\\�Q\gQic�RU�bUdeb^UT��DXU�TUVQe\d�fQ\eU�V_b��eofchar�Yc
dXU�U]`di�cdbY^W�Y^�Q\\�SQcUc�UhSU`d�V_b�VY\Uc�e^TUb�GY^T_gc��9^�dXQd
SQcU�dXU��eofchar�Yc�3_^db_\�j��Lh!Q��V_b�bUQTY^W�Q^T�dXU�U]`di�cdbY^W
V_b�gbYdY^W�

�translation�mode

�translation�{inMode outMode}

9^�D9=cSbY`dc�dXU�U^T�_V�Q�\Y^U�Yc�Q\gQic�bU`bUcU^dUT�ecY^W�Q�cY^W\U
^Ug\Y^U�SXQbQSdUb��L^���8_gUfUb��Y^�QSdeQ\�VY\Uc�Q^T�TUfYSUc�dXU�U^T�_V
Q�\Y^U�]Qi�RU�bU`bUcU^dUT�TYVVUbU^d\i�_^�TYVVUbU^d�`\QdV_b]c��_b�UfU^
V_b�TYVVUbU^d�TUfYSUc�_^�dXU�cQ]U�`\QdV_b]���6_b�UhQ]`\U��e^TUb�E>9H
^Ug\Y^Uc�QbU�ecUT�Y^�VY\Uc��gXUbUQc�SQbbYQWU�bUdeb^�\Y^UVUUT�cUaeU^SUc
QbU�^_b]Q\\i�ecUT�Y^�^Udg_b[�S_^^USdY_^c��?^�Y^`ed��Y�U���gYdX�gets
Q^T�read��dXU�D9=�9�?�cicdU]�Qed_]QdYSQ\\i�dbQ^c\QdUc�dXU�UhdUb^Q\
U^T�_V�\Y^U�bU`bUcU^dQdY_^�Y^d_�^Ug\Y^U�SXQbQSdUbc��E`_^�_ed`ed��Y�U��
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"(

gYdX�puts��dXU�9�?�cicdU]�dbQ^c\QdUc�^Ug\Y^Uc�d_�dXU�UhdUb^Q\�U^T�_V�
\Y^U�bU`bUcU^dQdY_^��DXU�TUVQe\d�dbQ^c\QdY_^�]_TU��Qed_��XQ^T\Uc�Q\\
dXU�S_]]_^�SQcUc�Qed_]QdYSQ\\i��Red�dXU��translation�_`dY_^�`b_�
fYTUc�Uh`\YSYd�S_^db_\�_fUb�dXU�U^T�_V�\Y^U�dbQ^c\QdY_^c�

DXU�fQ\eU�Qcc_SYQdUT�gYdX��translation�Yc�Q�cY^W\U�YdU]�V_b�bUQT�_^\i
Q^T�gbYdU�_^\i�SXQ^^U\c��DXU�fQ\eU�Yc�Q�dg_�U\U]U^d�\Ycd�V_b�bUQT�gbYdU
SXQ^^U\c+�dXU�bUQT�dbQ^c\QdY_^�]_TU�Yc�dXU�VYbcd�U\U]U^d�_V�dXU�\Ycd��Q^T
dXU�gbYdU�dbQ^c\QdY_^�]_TU�Yc�dXU�cUS_^T�U\U]U^d��1c�Q�S_^fU^YU^SU�
gXU^�cUddY^W�dXU�dbQ^c\QdY_^�]_TU�V_b�Q�bUQT�gbYdU�SXQ^^U\�i_e�SQ^
c`USYVi�Q�cY^W\U�fQ\eU�dXQd�gY\\�Q``\i�d_�R_dX�bUQTY^W�Q^T�gbYdY^W��GXU^
aeUbiY^W�dXU�dbQ^c\QdY_^�]_TU�_V�Q�bUQT�gbYdU�SXQ^^U\��Q�dg_�U\U]U^d
\Ycd�gY\\�Q\gQic�RU�bUdeb^UT��DXU�V_\\_gY^W�fQ\eUc�QbU�SebbU^d\i�ce`�
`_bdUT*

Auto

1c�dXU�Y^`ed�dbQ^c\QdY_^�]_TU��auto�dbUQdc�Q^i�_V�^Ug\Y^U��\V���SQb�
bYQWU�bUdeb^��Sb���_b�SQbbYQWU�bUdeb^�V_\\_gUT�Ri�Q�^Ug\Y^U��Sb\V��Qc�dXU
U^T�_V�\Y^U�bU`bUcU^dQdY_^��DXU�U^T�_V�\Y^U�bU`bUcU^dQdY_^�SQ^�UfU^
SXQ^WU�Vb_]�\Y^U�d_�\Y^U��Q^T�Q\\�SQcUc�QbU�dbQ^c\QdUT�d_�Q�^Ug\Y^U��1c
dXU�_ed`ed�dbQ^c\QdY_^�]_TU��Qed_�SX__cUc�Q�`\QdV_b]�c`USYVYS�bU`bU�
cU^dQdY_^+�V_b�c_S[Udc�_^�Q\\�`\QdV_b]c�D9=�SX__cUc�Sb\V��V_b�Q\\�E^Yh
V\Qf_bc��Yd�SX__cUc�\V��V_b�dXU�=QSY^d_cX�`\QdV_b]�Yd�SX__cUc�Sb�Q^T�V_b
dXU�fQbY_ec�V\Qf_bc�_V�GY^T_gc�Yd�SX__cUc�Sb\V��DXU�TUVQe\d�cUddY^W�V_b��
dbQ^c\QdY_^�Yc�Qed_�V_b�R_dX�Y^`ed�Q^T�_ed`ed�

Binary

>_�U^T�_V�\Y^U�dbQ^c\QdY_^c�QbU�`UbV_b]UT���DXYc�Yc�^UQb\i�YTU^dYSQ\�d_
\V�]_TU��UhSU`d�dXQd�Y^�QTTYdY_^�binary�]_TU�Q\c_�cUdc�dXU�U^T�_V�VY\U
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SXQbQSdUb�d_�dXU�U]`di�cdbY^W��gXYSX�TYcQR\Uc�Yd��CUU�dXU�TUcSbY`dY_^�_V��
eofchar�V_b�]_bU�Y^V_b]QdY_^�

Cr

DXU�U^T�_V�Q�\Y^U�Y^�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�Yc�bU`bUcU^dUT�Ri�Q
cY^W\U�SQbbYQWU�bUdeb^�SXQbQSdUb��1c�dXU�Y^`ed�dbQ^c\QdY_^�]_TU��Sb
]_TU�S_^fUbdc�SQbbYQWU�bUdeb^c�d_�^Ug\Y^U�SXQbQSdUbc��1c�dXU�_ed`ed
dbQ^c\QdY_^�]_TU��Sb�]_TU�dbQ^c\QdUc�^Ug\Y^U�SXQbQSdUbc�d_�SQbbYQWU�bU�
deb^c��DXYc�]_TU�Yc�di`YSQ\\i�ecUT�_^�=QSY^d_cX�`\QdV_b]c�

crlf
DXU�U^T�_V�Q�\Y^U�Y^�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�Yc�bU`bUcU^dUT�Ri�Q
SQbbYQWU�bUdeb^�SXQbQSdUb�V_\\_gUT�Ri�Q�\Y^UVUUT�SXQbQSdUb��1c�dXU�Y^�
`ed�dbQ^c\QdY_^�]_TU��Sb\V�]_TU�S_^fUbdc�SQbbYQWU�bUdeb^�\Y^UVUUT

cUaeU^SUc�d_�^Ug\Y^U�SXQbQSdUbc��1c�dXU�_ed`ed�dbQ^c\QdY_^�]_TU��Sb\V
]_TU�dbQ^c\QdUc�^Ug\Y^U�SXQbQSdUbc�d_�SQbbYQWU�bUdeb^�\Y^UVUUT

cUaeU^SUc��DXYc�]_TU�Yc�di`YSQ\\i�ecUT�_^�GY^T_gc�`\QdV_b]c�Q^T�V_b
^Udg_b[�S_^^USdY_^c�

lf

DXU�U^T�_V�Q�\Y^U�Y^�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�Yc�bU`bUcU^dUT�Ri�Q
cY^W\U�^Ug\Y^U��\Y^UVUUT��SXQbQSdUb��9^�dXYc�]_TU�^_�dbQ^c\QdY_^c�_SSeb
TebY^W�UYdXUb�Y^`ed�_b�_ed`ed��DXYc�]_TU�Yc�di`YSQ\\i�ecUT�_^�E>9H
`\QdV_b]c�

CUU�Q\c_*
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"(

Close, flush, gets, puts, read, socket
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'(�#�!) VY\U���=Q^Y`e\QdU�VY\U�^Q]Uc�Q^T�QddbYRedUc

Ci^dQh*

file option name [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�cUfUbQ\�_`UbQdY_^c�_^�Q�VY\U�c�^Q]U�_b�QddbYR�
edUc��Name�Yc�dXU�^Q]U�_V�Q�VY\U+�YV�Yd�cdQbdc�gYdX�Q�dY\TU��dXU^�dY\TU�ceRcdY�
dedY_^�Yc�T_^U�RUV_bU�UhUSedY^W�dXU�S_]]Q^T��cUU�dXU�]Q^eQ\�U^dbi
V_b�filename�V_b�TUdQY\c���Option�Y^TYSQdUc�gXQd�d_�T_�gYdX�dXU�VY\U
^Q]U�

1^i�e^YaeU�QRRbUfYQdY_^�V_b�_`dY_^�Yc�QSSU`dQR\U��DXU�fQ\YT�_`dY_^c
QbU*

file atime�name
BUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�dY]U�Qd�gXYSX�VY\U�name�gQc�\Qcd�QS�
SUccUT��DXU�dY]U�Yc�]UQcebUT�Y^�dXU�cdQ^TQbT�@?C9H�VQcXY_^�Qc�cUS�
_^Tc�Vb_]�Q�VYhUT�cdQbdY^W�dY]U��_VdU^�:Q^eQbi�!��!)' ���9V�dXU�VY\U
T_Uc^�d�UhYcd�_b�Ydc�QSSUcc�dY]U�SQ^^_d�RU�aeUbYUT�dXU^�Q^�Ubb_b�Yc�WU^�
UbQdUT�

file copy?-force? ?--? source target
file copy?-force? ?--? source ?source ...? targetDir
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"(

DXU�VYbcd�V_b]�]Q[Uc�Q�S_`i�_V�dXU�VY\U�_b�TYbUSd_bi�source�e^TUb�dXU
`QdX^Q]U�target��9V�target�Yc�Q^�UhYcdY^W�TYbUSd_bi��dXU^�dXU�cUS_^T
V_b]�Yc�ecUT��DXU�cUS_^T�V_b]�]Q[Uc�Q�S_`i�Y^cYTU�targetDir�_V
UQSX�source�VY\U�\YcdUT��9V�Q�TYbUSd_bi�Yc�c`USYVYUT�Qc�Q�c_ebSU��dXU^�dXU
S_^dU^dc�_V�dXU�TYbUSd_bi�gY\\�RU�bUSebcYfU\i�S_`YUT�Y^d_�targetDir�
5hYcdY^W�VY\Uc�gY\\�^_d�RU�_fUbgbYddU^�e^\Ucc�dXU��V_bSU�_`dY_^�Yc�c`USY�
VYUT��DbiY^W�d_�_fUbgbYdU�Q�^_^�U]`di�TYbUSd_bi��_fUbgbYdU�Q�TYbUSd_bi
gYdX�Q�VY\U��_b�Q�VY\U�gYdX�Q�TYbUSd_bi�gY\\�Q\\�bUce\d�Y^�Ubb_bc�UfU^�YV��
force�gQc�c`USYVYUT��1bWe]U^dc�QbU�`b_SUccUT�Y^�dXU�_bTUb�c`USYVYUT�
XQ\dY^W�Qd�dXU�VYbcd�Ubb_b��YV�Q^i��1����]Qb[c�dXU�U^T�_V�cgYdSXUc+�dXU�Qb�
We]U^d�V_\\_gY^W�dXU����gY\\�RU�dbUQdUT�Qc�Q�source�UfU^�YV�Yd�cdQbdc�gYdX
Q���

file delete ?-force? ?--? pathname ?pathname ... ?

BU]_fUc�dXU�VY\U�_b�TYbUSd_bi�c`USYVYUT�Ri�UQSX�`QdX^Q]U�QbWe]U^d�
>_^�U]`di�TYbUSd_bYUc�gY\\�RU�bU]_fUT�_^\i�YV�dXU��V_bSU�_`dY_^�Yc
c`USYVYUT��DbiY^W�d_�TU\UdU�Q�^_^�UhYcdQ^d�VY\U�Yc�^_d�S_^cYTUbUT�Q^�Ub�
b_b��DbiY^W�d_�TU\UdU�Q�bUQT�_^\i�VY\U�gY\\�SQecU�dXU�VY\U�d_�RU�TU\UdUT�
UfU^�YV�dXU��V_bSU�V\QWc�Yc�^_d�c`USYVYUT���1bWe]U^dc�QbU�`b_SUccUT�Y^
dXU�_bTUb�c`USYVYUT��XQ\dY^W�Qd�dXU�VYbcd�Ubb_b��YV�Q^i���1����]Qb[c�dXU�U^T
_V�cgYdSXUc+�dXU�QbWe]U^d�V_\\_gY^W�dXU����gY\\�RU�dbUQdUT�Qc�Q�path-
name�UfU^�YV�Yd�cdQbdc�gYdX�Q���

file dirname name

BUdeb^c�Q�^Q]U�S_]`bYcUT�_V�Q\\�_V�dXU�`QdX�S_]`_^U^dc�Y^�name�Uh�
S\eTY^W�dXU�\Qcd�U\U]U^d��9V�name�Yc�Q�bU\QdYfU�VY\U�^Q]U�Q^T�_^\i�S_^�
dQY^c�_^U�`QdX�U\U]U^d��dXU^�bUdeb^c�����9V�name�bUVUbc�d_�Q�b__d�TYbUS�
d_bi��dXU^�dXU�b__d�TYbUSd_bi�Yc�bUdeb^UT���6_b�UhQ]`\U�
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file dirname c:/

returns c:/.

file executable name
BUdeb^c�!�YV�VY\U�^Q]U�Yc�UhUSedQR\U�Ri�dXU�SebbU^d�ecUb�� �_dXUbgYcU�

file exists name
BUdeb^c�!�YV�VY\U�^Q]U�UhYcdc�Q^T�dXU�SebbU^d�ecUb�XQc�cUQbSX�`bYfY\UWUc
V_b�dXU�TYbUSd_bYUc�\UQTY^W�d_�Yd�� �_dXUbgYcU�

file extension name
BUdeb^c�Q\\�_V�dXU�SXQbQSdUbc�Y^�name�QVdUb�Q^T�Y^S\eTY^W�dXU�\Qcd�T_d
Y^�dXU�\Qcd�U\U]U^d�_V�name���9V�dXUbU�Yc�^_�T_d�Y^�dXU�\Qcd�U\U]U^d�_V
name�dXU^�bUdeb^c�dXU�U]`di�cdbY^W�

file isdirectory name
BUdeb^c�!�YV�VY\U�^Q]U�Yc�Q�TYbUSd_bi�� �_dXUbgYcU�

file isfile name
BUdeb^c�!�YV�VY\U�^Q]U�Yc�Q�bUWe\Qb�VY\U�� �_dXUbgYcU�

file join name [name ...]
DQ[Uc�_^U�_b�]_bU�VY\U�^Q]Uc�Q^T�S_]RY^Uc�dXU]��ecY^W�dXU�S_bbUSd
`QdX�cU`QbQd_b�V_b�dXU�SebbU^d�`\QdV_b]���9V�Q�`QbdYSe\Qb�^Q]U�Yc�bU\Q�
dYfU��dXU^�Yd�gY\\�RU�Z_Y^UT�d_�dXU�`bUfY_ec�VY\U�^Q]U�QbWe]U^d��?dXUb�
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"(

gYcU��Q^i�UQb\YUb�QbWe]U^dc�gY\\�RU�TYcSQbTUT��Q^T�Z_Y^Y^W�gY\\�`b_SUUT
Vb_]�dXU�SebbU^d�QbWe]U^d��6_b�UhQ]`\U�

file join a b /foo bar

returns /foo/bar.

>_dU�dXQd�Q^i�_V�dXU�^Q]Uc�SQ^�S_^dQY^�cU`QbQd_bc��Q^T�dXQd�dXU�bUce\d
Yc�Q\gQic�SQ^_^YSQ\�V_b�dXU�SebbU^d�`\QdV_b]*���V_b�E^Yh�Q^T�GY^T_gc�
Q^T�*�V_b�=QSY^d_cX�

file lstat name varName
CQ]U�Qc�cdQd�_`dY_^��cUU�RU\_g��UhSU`d�ecUc�dXU�\cdQd�[Ub^U\�SQ\\�Y^cdUQT
_V�cdQd���DXYc�]UQ^c�dXQd�YV�^Q]U�bUVUbc�d_�Q�ci]R_\YS�\Y^[�dXU�Y^V_b]Q�
dY_^�bUdeb^UT�Y^�fQb>Q]U�Yc�V_b�dXU�\Y^[�bQdXUb�dXQ^�dXU�VY\U�Yd�bUVUbc
d_���?^�cicdU]c�dXQd�T_^�d�ce``_bd�ci]R_\YS�\Y^[c�dXYc�_`dY_^�RUXQfUc
UhQSd\i�dXU�cQ]U�Qc�dXU�cdQd�_`dY_^�

file mkdir dir [dir ...]
3bUQdUc�UQSX�TYbUSd_bi�c`USYVYUT���6_b�UQSX�`QdX^Q]U�TYb�c`USYVYUT�
dXYc�S_]]Q^T�gY\\�SbUQdU�Q\\�^_^�UhYcdY^W�`QbU^d�TYbUSd_bYUc�Qc�gU\\�Qc
TYb�YdcU\V���9V�Q^�UhYcdY^W�TYbUSd_bi�Yc�c`USYVYUT��dXU^�^_�QSdY_^�Yc�dQ[U^
Q^T�^_�Ubb_b�Yc�bUdeb^UT���DbiY^W�d_�_fUbgbYdU�Q^�UhYcdY^W�VY\U�gYdX�Q�TY�
bUSd_bi�gY\\�bUce\d�Y^�Q^�Ubb_b���1bWe]U^dc�QbU�`b_SUccUT�Y^�dXU�_bTUb
c`USYVYUT��XQ\dY^W�Qd�dXU�VYbcd�Ubb_b��YV�Q^i�

file mtime name
BUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�dY]U�Qd�gXYSX�VY\U�name�gQc�\Qcd
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]_TYVYUT��DXU�dY]U�Yc�]UQcebUT�Y^�dXU�cdQ^TQbT�@?C9H�VQcXY_^�Qc�cUS�
_^Tc�Vb_]�Q�VYhUT�cdQbdY^W�dY]U��_VdU^�:Q^eQbi�!��!)' ����9V�dXU�VY\U
T_Uc^�d�UhYcd�_b�Ydc�]_TYVYUT�dY]U�SQ^^_d�RU�aeUbYUT�dXU^�Q^�Ubb_b�Yc
WU^UbQdUT�

file owned name
BUdeb^c�!�YV�VY\U�^Q]U�Yc�_g^UT�Ri�dXU�SebbU^d�ecUb�� �_dXUbgYcU�

file pathtype name

BUdeb^c�_^U�_V�QRc_\edU��bU\QdYfU��f_\e]UbU\QdYfU��9V�name�bUVUbc�d_�Q
c`USYVYS�VY\U�_^�Q�c`USYVYS�f_\e]U��dXU�`QdX�di`U�gY\\�RU�QRc_\edU���9V
^Q]U�bUVUbc�d_�Q�VY\U�bU\QdYfU�d_�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi��dXU^�dXU
`QdX�di`U�gY\\�RU�bU\QdYfU��9V�name�bUVUbc�d_�Q�VY\U�bU\QdYfU�d_�dXU�SebbU^d
g_b[Y^W�TYbUSd_bi�_^�Q�c`USYVYUT�f_\e]U��_b�d_�Q�c`USYVYS�VY\U�_^�dXU
SebbU^d�g_b[Y^W�f_\e]U��dXU^�dXU�VY\U�di`U�Yc�f_\e]UbU\QdYfU�

file readable name
BUdeb^c�!�YV�VY\U�^Q]U�Yc�bUQTQR\U�Ri�dXU�SebbU^d�ecUb�� �_dXUbgYcU�

file readlink name

BUdeb^c�dXU�fQ\eU�_V�dXU�ci]R_\YS�\Y^[�WYfU^�Ri�name��Y�U��dXU�^Q]U�_V
dXU�VY\U�Yd�`_Y^dc�d_���9V�name�Yc^�d�Q�ci]R_\YS�\Y^[�_b�Ydc�fQ\eU�SQ^^_d�RU
bUQT��dXU^�Q^�Ubb_b�Yc�bUdeb^UT��?^�cicdU]c�dXQd�T_^�d�ce``_bd�ci]�
R_\YS�\Y^[c�dXYc�_`dY_^�Yc�e^TUVY^UT�
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"(

file rename?-force? ?--? source�dQbWUd
file rename?-force? ?--? source ?source ...? target-
Dir

DXU�VYbcd�V_b]�dQ[Uc�dXU�VY\U�_b�TYbUSd_bi�c`USYVYUT�Ri�`QdX^Q]U
source�Q^T�bU^Q]Uc�Yd�d_�target��]_fY^W�dXU�VY\U�YV�dXU�`QdX^Q]U
target�c`USYVYUc�Q�^Q]U�Y^�Q�TYVVUbU^d�TYbUSd_bi��9V�dQbWUd�Yc�Q^�UhYcd�
Y^W�TYbUSd_bi��dXU^�dXU�cUS_^T�V_b]�Yc�ecUT��DXU�cUS_^T�V_b]�]_fUc
UQSX�source�VY\U�_b�TYbUSd_bi�Y^d_�dXU�TYbUSd_bi�targetDir���5hYcdY^W
VY\Uc�gY\\�^_d�RU�_fUbgbYddU^�e^\Ucc�dXU��V_bSU�_`dY_^�Yc�c`USYVYUT��DbiY^W
d_�_fUbgbYdU�Q�^_^�U]`di�TYbUSd_bi��_fUbgbYdU�Q�TYbUSd_bi�gYdX�Q�VY\U��_b
Q�VY\U�gYdX�Q�TYbUSd_bi�gY\\�Q\\�bUce\d�Y^�Ubb_bc��1bWe]U^dc�QbU�`b_SUccUT
Y^�dXU�_bTUb�c`USYVYUT��XQ\dY^W�Qd�dXU�VYbcd�Ubb_b��YV�Q^i��1����]Qb[c�dXU
U^T�_V�cgYdSXUc+�dXU�QbWe]U^d�V_\\_gY^W�dXU����gY\\�RU�dbUQdUT�Qc�Q
source�UfU^�YV�Yd�cdQbdc�gYdX�Q���

file rootname name

BUdeb^c�Q\\�_V�dXU�SXQbQSdUbc�Y^�name�e`�d_�Red�^_d�Y^S\eTY^W�dXU�\Qcd
����SXQbQSdUb�Y^�dXU�\Qcd�S_]`_^U^d�_V�name���9V�dXU�\Qcd�S_]`_^U^d�_V
^Q]U�T_Uc^�d�S_^dQY^�Q�T_d��dXU^�bUdeb^c�name�

file size name

BUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�cYjU�_V�VY\U�name�Y^�RidUc��9V�dXU�VY\U
T_Uc^�d�UhYcd�_b�Ydc�cYjU�SQ^^_d�RU�aeUbYUT�dXU^�Q^�Ubb_b�Yc�WU^UbQdUT�

file split name

BUdeb^c�Q�\Ycd�gX_cU�U\U]U^dc�QbU�dXU�`QdX�S_]`_^U^dc�Y^�name���DXU



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

VYbcd�U\U]U^d�_V�dXU�\Ycd�gY\\�XQfU�dXU�cQ]U�`QdX�di`U�Qc�name��1\\�_dXUb
U\U]U^dc�gY\\�RU�bU\QdYfU��@QdX�cU`QbQd_bc�gY\\�RU�TYcSQbTUT�e^\Ucc�dXUi
QbU�^UUTUT�U^cebU�dXQd�Q^�U\U]U^d�Yc�e^Q]RYWe_ec\i�bU\QdYfU��6_b�Uh�
Q]`\U��e^TUb�E^Yh

file split /foo/~bar/baz

returns /foo  ./~bar/baz

d_�U^cebU�dXQd�\QdUb�S_]]Q^Tc�dXQd�ecU�dXU�dXYbT�S_]`_^U^d�T_�^_d
QddU]`d�d_�`UbV_b]�dY\TU�ceRcdYdedY_^�

file stat name varName

9^f_[Uc�dXU�stat�[Ub^U\�SQ\\�_^�name��Q^T�ecUc�dXU�fQbYQR\U�WYfU^�Ri
varName�d_�X_\T�Y^V_b]QdY_^�bUdeb^UT�Vb_]�dXU�[Ub^U\�SQ\\��VarName
Yc�dbUQdUT�Qc�Q^�QbbQi�fQbYQR\U��Q^T�dXU�V_\\_gY^W�U\U]U^dc�_V�dXQd�fQbY�
QR\U�QbU�cUd*�QdY]U��SdY]U��TUf��WYT��Y^_��]_TU��]dY]U��^\Y^[��cYjU��di`U�
eYT��5QSX�U\U]U^d�UhSU`d�di`U�Yc�Q�TUSY]Q\�cdbY^W�gYdX�dXU�fQ\eU�_V�dXU
S_bbUc`_^TY^W�VYU\T�Vb_]�dXU�cdQd�bUdeb^�cdbeSdebU+�cUU�dXU�]Q^eQ\�U^�
dbi�V_b�cdQd�V_b�TUdQY\c�_^�dXU�]UQ^Y^Wc�_V�dXU�fQ\eUc��DXU�di`U�U\U]U^d
WYfUc�dXU�di`U�_V�dXU�VY\U�Y^�dXU�cQ]U�V_b]�bUdeb^UT�Ri�dXU�S_]]Q^T
VY\U�di`U��DXYc�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�

file tail name

BUdeb^c�Q\\�_V�dXU�SXQbQSdUbc�Y^�name�QVdUb�dXU�\Qcd�TYbUSd_bi�cU`QbQd_b�
9V�name�S_^dQY^c�^_�cU`QbQd_bc�dXU^�bUdeb^c�^Q]U�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

file type name

BUdeb^c�Q�cdbY^W�WYfY^W�dXU�di`U�_V�VY\U�^Q]U��gXYSX�gY\\�RU�_^U�_V�VY\U�
TYbUSd_bi��SXQbQSdUbC`USYQ\��R\_S[C`USYQ\��VYV_��\Y^[��_b�c_S[Ud�

file writable name

BUdeb^c�!�YV�VY\U�^Q]U�Yc�gbYdQR\U�Ri�dXU�SebbU^d�ecUb�� �_dXUbgYcU�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�"  VY\UUfU^d���5hUSedU�Q� cSbY`d�gXU^�Q�SXQ^^U\�RU�
S_]Uc�bUQTQR\U�_b�gbYdQR\U

Ci^dQh*

fileevent channelId readable [script]
fileevent channelId writable [script?]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Yc�ecUT�d_�SbUQdU�file event handlers��1�VY\U�UfU^d
XQ^T\Ub�Yc�Q�RY^TY^W�RUdgUU^�Q�SXQ^^U\�Q^T�Q�cSbY`d��ceSX�dXQd�dXU
cSbY`d�Yc�UfQ\eQdUT�gXU^UfUb�dXU�SXQ^^U\�RUS_]Uc�bUQTQR\U�_b�gbY�
dQR\U��6Y\U�UfU^d�XQ^T\Ubc�QbU�]_cd�S_]]_^\i�ecUT�d_�Q\\_g�TQdQ�d_�RU
bUSUYfUT�Vb_]�Q^_dXUb�`b_SUcc�_^�Q^�UfU^d�TbYfU^�RQcYc��c_�dXQd�dXU�bU�
SUYfUb�SQ^�S_^dY^eU�d_�Y^dUbQSd�gYdX�dXU�ecUb�gXY\U�gQYdY^W�V_b�dXU�TQdQ
d_�QbbYfU��9V�Q^�Q``\YSQdY_^�Y^f_[Uc�gets�_b�read�_^�Q�R\_S[Y^W�SXQ^�
^U\�gXU^�dXUbU�Yc�^_�Y^`ed�TQdQ�QfQY\QR\U��dXU�`b_SUcc�gY\\�R\_S[+�e^dY\
dXU�Y^`ed�TQdQ�QbbYfUc��Yd�gY\\�^_d�RU�QR\U�d_�cUbfYSU�_dXUb�UfU^dc��c_�Yd
gY\\�Q``UQb�d_�dXU�ecUb�d_��VbUUjU�e`���GYdX�fileevent��dXU�`b_SUcc
SQ^�dU\\�gXU^�TQdQ�Yc�`bUcU^d�Q^T�_^\i�Y^f_[U�gets�_b�read�gXU^�dXUi
g_^�d�R\_S[�

DXU�channelId�QbWe]U^d�d_�fileevent bUVUbc�d_�Q^�_`U^�SXQ^^U\�
ceSX�Qc�dXU�bUdeb^�fQ\eU�Vb_]�Q�`bUfY_ec�open�_b�socket�S_]]Q^T��9V
dXU�cSbY`d�QbWe]U^d�Yc�c`USYVYUT��dXU^�fileevent SbUQdUc�Q�^Ug�UfU^d
XQ^T\Ub*�script�gY\\�RU�UfQ\eQdUT�gXU^UfUb�dXU�SXQ^^U\�RUS_]Uc
bUQTQR\U�_b�gbYdQR\U��TU`U^TY^W�_^�dXU�cUS_^T�QbWe]U^d�d_
fileevent���9^�dXYc�SQcU�fileevent�bUdeb^c�Q^�U]`di�cdbY^W��DXU



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

bUQTQR\U�Q^T�gbYdQR\U�UfU^d�XQ^T\Ubc�V_b�Q�VY\U�QbU�Y^TU`U^TU^d��Q^T
]Qi�RU�SbUQdUT�Q^T�TU\UdUT�cU`QbQdU\i��8_gUfUb��dXUbU�]Qi�RU�Qd�]_cd
_^U�bUQTQR\U�Q^T�_^U�gbYdQR\U�XQ^T\Ub�V_b�Q�VY\U�Qd�Q�WYfU^�dY]U�Y^�Q
WYfU^�Y^dUb`bUdUb��9V�fileevent�Yc�SQ\\UT�gXU^�dXU�c`USYVYUT�XQ^T\Ub
Q\bUQTi�UhYcdc�Y^�dXU�Y^f_[Y^W�Y^dUb`bUdUb��dXU�^Ug�cSbY`d�bU`\QSUc�dXU
_\T�_^U�

9V�dXU�cSbY`d�QbWe]U^d�Yc�^_d�c`USYVYUT��fileevent�bUdeb^c�dXU�SebbU^d
cSbY`d�V_b�channelId��_b�Q^�U]`di�cdbY^W�YV�dXUbU�Yc�^_^U��9V�dXU
script�QbWe]U^d�Yc�c`USYVYUT�Qc�Q^�U]`di�cdbY^W�dXU^�dXU�UfU^d�XQ^�
T\Ub�Yc�TU\UdUT��c_�dXQd�^_�cSbY`d�gY\\�RU�Y^f_[UT��1�VY\U�UfU^d�XQ^T\Ub�Yc
Q\c_�TU\UdUT�Qed_]QdYSQ\\i�gXU^UfUb�Ydc�SXQ^^U\�Yc�S\_cUT�_b�Ydc�Y^dUb�
`bUdUb�Yc�TU\UdUT�

1�SXQ^^U\�Yc�S_^cYTUbUT�d_�RU�bUQTQR\U�YV�dXUbU�Yc�e^bUQT�TQdQ�QfQY\�
QR\U�_^�dXU�e^TUb\iY^W�TUfYSU��1�SXQ^^U\�Yc�Q\c_�S_^cYTUbUT�d_�RU
bUQTQR\U�YV�dXUbU�Yc�e^bUQT�TQdQ�Y^�Q^�Y^`ed�ReVVUb��UhSU`d�Y^�dXU�c`U�
SYQ\�SQcU�gXUbU�dXU�]_cd�bUSU^d�QddU]`d�d_�bUQT�Vb_]�dXU�SXQ^^U\�gQc
Q�gets�SQ\\�dXQd�S_e\T�^_d�VY^T�Q�S_]`\UdU�\Y^U�Y^�dXU�Y^`ed�ReVVUb�
DXYc�VUQdebU�Q\\_gc�Q�VY\U�d_�RU�bUQT�Q�\Y^U�Qd�Q�dY]U�Y^�^_^R\_S[Y^W
]_TU�ecY^W�UfU^dc��1�SXQ^^U\�Yc�Q\c_�S_^cYTUbUT�d_�RU�bUQTQR\U�YV�Q^
U^T�_V�VY\U�_b�Ubb_b�S_^TYdY_^�Yc�`bUcU^d�_^�dXU�e^TUb\iY^W�VY\U�_b�TU�
fYSU��9d�Yc�Y]`_bdQ^d�V_b�cSbY`d�d_�SXUS[�V_b�dXUcU�S_^TYdY_^c�Q^T�XQ^T\U
dXU]�Q``b_`bYQdU\i+�V_b�UhQ]`\U��YV�dXUbU�Yc�^_�c`USYQ\�SXUS[�V_b�U^T
_V�VY\U��Q^�Y^VY^YdU�\__`�]Qi�_SSeb�gXUbU�cSbY`d�bUQTc�^_�TQdQ��bUdeb^c�
Q^T�Yc�Y]]UTYQdU\i�Y^f_[UT�QWQY^�

1�SXQ^^U\�Yc�S_^cYTUbUT�d_�RU�gbYdQR\U�YV�Qd�\UQcd�_^U�RidU�_V�TQdQ�SQ^
RU�gbYddU^�d_�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�gYdX_ed�R\_S[Y^W��_b�YV�Q^
Ubb_b�S_^TYdY_^�Yc�`bUcU^d�_^�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

5fU^d�TbYfU^�9�?�g_b[c�RUcd�V_b�SXQ^^U\c�dXQd�XQfU�RUU^�`\QSUT�Y^d_
^_^R\_S[Y^W�]_TU�gYdX�dXU�fconfigure�S_]]Q^T��9^�R\_S[Y^W
]_TU��Q�puts�S_]]Q^T�]Qi�R\_S[�YV�i_e�WYfU�Yd�]_bU�TQdQ�dXQ^�dXU
e^TUb\iY^W�VY\U�_b�TUfYSU�SQ^�QSSU`d��Q^T�Q�gets�_b�read�S_]]Q^T
gY\\�R\_S[�YV�i_e�QddU]`d�d_�bUQT�]_bU�TQdQ�dXQ^�Yc�bUQTi+�^_�UfU^dc�gY\\
RU�`b_SUccUT�gXY\U�dXU�S_]]Q^Tc�R\_S[��9^�^_^R\_S[Y^W�]_TU�`edc�
read��Q^T�gets�^UfUb�R\_S[��CUU�dXU�T_Se]U^dQdY_^�V_b�dXU�Y^TYfYT�
eQ\�S_]]Q^Tc�V_b�Y^V_b]QdY_^�_^�X_g�dXUi�XQ^T\U�R\_S[Y^W�Q^T
^_^R\_S[Y^W�SXQ^^U\c�

DXU�cSbY`d�V_b�Q�VY\U�UfU^d�Yc�UhUSedUT�Qd�W\_RQ\�\UfU\��_edcYTU�dXU�S_^�
dUhd�_V�Q^i�D9=�`b_SUTebU��Y^�dXU�Y^dUb`bUdUb�Y^�gXYSX�dXU
fileevent�S_]]Q^T�gQc�Y^f_[UT��9V�Q^�Ubb_b�_SSebc�gXY\U�UhUSedY^W
dXU�cSbY`d�dXU^�dXU�bgerror�]USXQ^Yc]�Yc�ecUT�d_�bU`_bd�dXU�Ubb_b��9^
QTTYdY_^��dXU�VY\U�UfU^d�XQ^T\Ub�Yc�TU\UdUT�YV�Yd�UfUb�bUdeb^c�Q^�Ubb_b+
dXYc�Yc�T_^U�Y^�_bTUb�d_�`bUfU^d�Y^VY^YdU�\__`c�TeU�d_�ReWWi�XQ^T\Ubc�

3B549DC

fileevent�Yc�RQcUT�_^�dXU�addinput�S_]]Q^T�SbUQdUT�Ri�=Qb[
4YU[XQ^c�

CUU�Q\c_*

bgerror, fconfigure, gets, puts, read



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�"! V\ecX���6\ecX�ReVVUbUT �_ed`ed�V_b�Q�SXQ^^U\

Ci^dQh*

flush channelId

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�V\ecXUc�Q^i�_ed`ed�dXQd�XQc�RUU^�ReVVUbUT�V_b�channe-
lId��ChannelId�]ecd�RU�Q�SXQ^^U\�YTU^dYVYUb�ceSX�Qc�bUdeb^UT�Ri�Q
`bUfY_ec�open�_b�socket�S_]]Q^T��Q^T�Yd�]ecd�XQfU�RUU^�_`U^UT
V_b�gbYdY^W��9V�dXU�SXQ^^U\�Yc�Y^�R\_S[Y^W�]_TU�dXU�S_]]Q^T�T_Uc�^_d
bUdeb^�e^dY\�Q\\�dXU�ReVVUbUT�_ed`ed�XQc�RUU^�V\ecXUT�d_�dXU�SXQ^^U\��9V
dXU�SXQ^^U\�Yc�Y^�^_^R\_S[Y^W�]_TU��dXU�S_]]Q^T�]Qi�bUdeb^�RUV_bU
Q\\�ReVVUbUT�_ed`ed�XQc�RUU^�V\ecXUT+�dXU�bU]QY^TUb�gY\\�RU�V\ecXUT�Y^
dXU�RQS[Wb_e^T�Qc�VQcd�Qc�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�Yc�QR\U�d_�QRc_bR
Yd�

CUU�Q\c_*

Open, socket



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�"" V_b����6_b��\__`

Ci^dQh*

for start test next body

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

6_b�Yc�Q�\__`Y^W�S_]]Q^T��cY]Y\Qb�Y^�cdbeSdebU�d_�dXU�3�for�cdQdU]U^d�
DXU�start, next,�Q^T�body�QbWe]U^dc�]ecd�RU�D9=�S_]]Q^T
cdbY^Wc��Q^T�dUcd�Yc�Q^�Uh`bUccY_^�cdbY^W��DXU�for�S_]]Q^T�VYbcd�Y^�
f_[Uc�dXU�D9=�Y^dUb`bUdUb�d_�UhUSedU�cdQbd��DXU^�Yd�bU`UQdUT\i�UfQ\e�
QdUc�dUcd�Qc�Q^�Uh`bUccY_^+�YV�dXU�bUce\d�Yc�^_^�jUb_�Yd�Y^f_[Uc�dXU�D9=
Y^dUb`bUdUb�_^�R_Ti��dXU^�Y^f_[Uc�dXU�D9=�Y^dUb`bUdUb�_^�^Uhd��dXU^
bU`UQdc�dXU�\__`��DXU�S_]]Q^T�dUb]Y^QdUc�gXU^�dUcd�UfQ\eQdUc�d_� ��9V
Q�continue�S_]]Q^T�Yc�Y^f_[UT�gYdXY^�R_Ti�dXU^�Q^i�bU]QY^Y^W
S_]]Q^Tc�Y^�dXU�SebbU^d�UhUSedY_^�_V�R_Ti�QbU�c[Y``UT+�`b_SUccY^W
S_^dY^eUc�Ri�Y^f_[Y^W�dXU�D9=�Y^dUb`bUdUb�_^�^Uhd��dXU^�UfQ\eQdY^W
dUcd��Q^T�c_�_^��9V�Q�break�S_]]Q^T�Yc�Y^f_[UT�gYdXY^�body�_b�next�
dXU^�dXU�V_b�S_]]Q^T�gY\\�bUdeb^�Y]]UTYQdU\i��DXU�_`UbQdY_^�_V
break�Q^T�continue�QbU�cY]Y\Qb�d_�dXU�S_bbUc`_^TY^W�cdQdU]U^dc�Y^
3��For�bUdeb^c�Q^�U]`di�cdbY^W�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�"# V_bUQSX���9dUbQdU�_fUb �Q\\�U\U]U^dc�Y^�_^U�_b�]_bU
\Ycdc

Ci^dQh*

foreach varname list body
foreach varlist1 list1 [varlist2 list2 ...] body

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Y]`\U]U^dc�Q�\__`�gXUbU�dXU�\__`�fQbYQR\U�c��dQ[U�_^
fQ\eUc�Vb_]�_^U�_b�]_bU�\Ycdc��9^�dXU�cY]`\Ucd�SQcU�dXUbU�Yc�_^U�\__`
fQbYQR\U��varname��Q^T�_^U�\Ycd��\Ycd��dXQd�Yc�Q�\Ycd�_V�fQ\eUc�d_�QccYW^�d_
varname��DXU�R_Ti�QbWe]U^d�Yc�Q�D9=�cSbY`d��6_b�UQSX�U\U]U^d�_V�\Ycd
�Y^�_bTUb�Vb_]�VYbcd�d_�\Qcd���foreach�QccYW^c�dXU�S_^dU^dc�_V�dXU�U\U�
]U^d�d_�varname�Qc�YV�dXU�lindex�S_]]Q^T�XQT�RUU^�ecUT�d_�UhdbQSd
dXU�U\U]U^d��dXU^�SQ\\c�dXU�D9=�Y^dUb`bUdUb�d_�UhUSedU�body�

9^�dXU�WU^UbQ\�SQcU�dXUbU�SQ^�RU�]_bU�dXQ^�_^U�fQ\eU�\Ycd�(e.g.,
list1 and list2���Q^T�UQSX�fQ\eU�\Ycd�SQ^�RU�Qcc_SYQdUT�gYdX�Q�\Ycd�_V
\__`�fQbYQR\Uc��e.g., varlist1 and varlist2���4ebY^W�UQSX�Yd�
UbQdY_^�_V�dXU�\__`�dXU�fQbYQR\Uc�_V�UQSX�fQb\Ycd�QbU�QccYW^UT�S_^cUSe�
dYfU�fQ\eUc�Vb_]�dXU�S_bbUc`_^TY^W�list��FQ\eUc�Y^�UQSX�list�QbU
ecUT�Y^�_bTUb�Vb_]�VYbcd�d_�\Qcd��Q^T�UQSX�fQ\eU�Yc�ecUT�UhQSd\i�_^SU�
DXU�d_dQ\�^e]RUb�_V�\__`�YdUbQdY_^c�Yc�\QbWU�U^_eWX�d_�ecU�e`�Q\\�dXU
fQ\eUc�Vb_]�Q\\�dXU�fQ\eU�\Ycdc��9V�Q�fQ\eU�\Ycd�T_Uc�^_d�S_^dQY^�U^_eWX
U\U]U^dc�V_b�UQSX�_V�Ydc�\__`�fQbYQR\Uc�Y^�UQSX�YdUbQdY_^��U]`di�fQ\eUc
QbU�ecUT�V_b�dXU�]YccY^W�U\U]U^dc�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

DXU�RbUQ[�Q^T�S_^dY^eU�cdQdU]U^dc�]Qi�RU�Y^f_[UT�Y^cYTU�R_Ti��gYdX
dXU�cQ]U�UVVUSd�Qc�Y^�dXU�V_b�S_]]Q^T��Foreach�bUdeb^c�Q^�U]`di
cdbY^W�

5hQ]`\Uc*

DXU�V_\\_gY^W�\__`�ecUc�Y�Q^T�Z�Qc�\__`�fQbYQR\Uc�d_�YdUbQdU�_fUb
`QYbc�_V�U\U]U^dc�_V�Q�cY^W\U�\Ycd�

set x {}
foreach {i j} {a b c d e f} {
    lappend x $j $i
}
# The value of x is "b a d c f e"
# There are 3 iterations of the loop.

DXU�^Uhd�\__`�ecUc�Y�Q^T�Z�d_�YdUbQdU�_fUb�dg_�\Ycdc�Y^�`QbQ\\U\�

set x {}
foreach i {a b c} j {d e f g} {
    lappend x $i $j
}
# The value of x is "a d b e c f {} g"
# There are 4 iterations of the loop.

DXU�dg_�V_b]c�QbU�S_]RY^UT�Y^�dXU�V_\\_gY^W�UhQ]`\U�

set x {}
foreach i {a b c} {j k} {d e f g} {
    lappend x $i $j $k
}
# The value of x is "a d e b f g c {} {}"
# There are 3 iterations of the loop.
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'(�#�"$ V_b]Qd���6_b]Qd�Q�cdbY ^W�Y^�dXU�cdi\U�_V�c`bY^dV

Ci^dQh*

format formatString [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�WU^UbQdUc�Q�V_b]QddUT�cdbY^W�Y^�dXU�cQ]U�gQi�Qc�dXU
1>C9�3�sprintf�`b_SUTebU��Yd�ecUc�sprintf�Y^�Ydc�Y]`\U]U^dQdY_^��
FormatString�Y^TYSQdUc�X_g�d_�V_b]Qd�dXU�bUce\d��ecY^W���S_^fUb�
cY_^�c`USYVYUbc�Qc�Y^�sprintf��Q^T�dXU�QTTYdY_^Q\�QbWe]U^dc��YV�Q^i�
`b_fYTU�fQ\eUc�d_�RU�ceRcdYdedUT�Y^d_�dXU�bUce\d�

BUdeb^c*

DXU�bUdeb^�fQ\eU�Vb_]�format�Yc�dXU�V_b]QddUT�cdbY^W�

45D19<C�?>�6?B=1DD9>7

DXU�S_]]Q^T�_`UbQdUc�Ri�cSQ^^Y^W�formatString�Vb_]�\UVd�d_�bYWXd�
5QSX�SXQbQSdUb�Vb_]�dXU�V_b]Qd�cdbY^W�Yc�Q``U^TUT�d_�dXU�bUce\d�cdbY^W
e^\Ucc�Yd�Yc�Q�`UbSU^d�cYW^��9V�dXU�SXQbQSdUb�Yc�Q���dXU^�Yd�Yc�^_d�S_`YUT
d_�dXU�bUce\d�cdbY^W��9^cdUQT��dXU�SXQbQSdUbc�V_\\_gY^W�dXU���SXQbQSdUb
QbU�dbUQdUT�Qc�Q�S_^fUbcY_^�c`USYVYUb��DXU�S_^fUbcY_^�c`USYVYUb�S_^db_\c
dXU�S_^fUbcY_^�_V�dXU�^Uhd�ceSSUccYfU�arg�d_�Q�`QbdYSe\Qb�V_b]Qd�Q^T
dXU�bUce\d�Yc�Q``U^TUT�d_��dXU�bUce\d�cdbY^W�Y^�`\QSU�_V�dXU�S_^fUbcY_^
c`USYVYUb��9V�dXUbU�QbU�]e\dY`\U�S_^fUbcY_^�c`USYVYUbc�Y^�dXU�V_b]Qd
cdbY^W��dXU^�UQSX�_^U�S_^db_\c�dXU�S_^fUbcY_^�_V�_^U�QTTYdY_^Q\�arg�
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DXU�format�S_]]Q^T�]ecd�RU�WYfU^�U^_eWX�QbWc�d_�]UUd�dXU�^UUTc
_V�Q\\�_V�dXU�S_^fUbcY_^�c`USYVYUbc�Y^�formatString�

5QSX�S_^fUbcY_^�c`USYVYUb�]Qi�S_^dQY^�e`�d_�cYh�TYVVUbU^d�`Qbdc*�Q^
H@7#�`_cYdY_^�c`USYVYUb��Q�cUd�_V�V\QWc��Q�]Y^Y]e]�VYU\T�gYTdX��Q�`bUSY�
cY_^��Q�\U^WdX�]_TYVYUb��Q^T�Q�S_^fUbcY_^�SXQbQSdUb��1^i�_V�dXUcU�VYU\Tc
]Qi�RU�_]YddUT�UhSU`d�V_b�dXU�S_^fUbcY_^�SXQbQSdUb��DXU�VYU\Tc�dXQd
QbU�`bUcU^d�]ecd�Q``UQb�Y^�dXU�_bTUb�WYfU^�QR_fU��DXU�`QbQWbQ`Xc�RU�
\_g�TYcSecc�UQSX�_V�dXUcU�VYU\Tc�Y^�deb^�

9V�dXU���Yc�V_\\_gUT�Ri�Q�TUSY]Q\�^e]RUb�Q^T�Q����Qc�Y^���"�T���dXU^
dXU�fQ\eU�d_�S_^fUbd�Yc�^_d�dQ[U^�Vb_]�dXU�^Uhd�cUaeU^dYQ\�QbWe]U^d�
9^cdUQT��Yd�Yc�dQ[U^�Vb_]�dXU�QbWe]U^d�Y^TYSQdUT�Ri�dXU�^e]RUb��gXUbU
!�S_bbUc`_^Tc�d_�dXU�VYbcd�arg��9V�dXU�S_^fUbcY_^�c`USYVYUb�bUaeYbUc
]e\dY`\U�QbWe]U^dc�RUSQecU�_V���SXQbQSdUbc�Y^�dXU�c`USYVYUb�dXU^�ceS�
SUccYfU�QbWe]U^dc�QbU�ecUT��cdQbdY^W�gYdX�dXU�QbWe]U^d�WYfU^�Ri�dXU
^e]RUb��DXYc�V_\\_gc�dXU�H@7#�S_^fU^dY_^c�V_b�`_cYdY_^Q\�c`USYVYUbc�
9V�dXUbU�QbU�Q^i�`_cYdY_^Q\�c`USYVYUbc�Y^�formatString�dXU^�Q\\�_V�dXU
c`USYVYUbc�]ecd�RU�`_cYdY_^Q\�

DXU�cUS_^T�`_bdY_^�_V�Q�S_^fUbcY_^�c`USYVYUb�]Qi�S_^dQY^�Q^i�_V�dXU
V_\\_gY^W�V\QW�SXQbQSdUbc��Y^�Q^i�_bTUb*

-
C`USYVYUc�dXQd�dXU�S_^fUbdUT�QbWe]U^d�cX_e\T�RU�\UVd�ZecdYVYUT��Y^�Ydc
VYU\T��^e]RUbc�QbU�^_b]Q\\i�bYWXd�ZecdYVYUT�gYdX�\UQTY^W��c`QSUc�YV
^UUTUT��

+
C`USYVYUc�dXQd�Q�^e]RUb�cX_e\T�Q\gQic�RU�`bY^dUT�gYdX�Q�cYW^���UfU^�YV
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"(

`_cYdYfU�

space
C`USYVYUc�dXQd�Q�c`QSU�cX_e\T�RU�QTTUT�d_�dXU�RUWY^^Y^W�_V�dXU��^e]�
RUb�YV�dXU�VYbcd�SXQbQSdUb�Yc^�d�Q�cYW^�

0
C`USYVYUc�dXQd�dXU�^e]RUb�cX_e\T�RU�`QTTUT�_^�dXU�\UVd�gYdX��jUb_Uc
Y^cdUQT�_V�c`QSUc�

#
BUaeUcdc�Q^�Q\dUb^QdU�_ed`ed�V_b]��6_b�_�Q^T�?�S_^fUbcY_^c�Yd�WeQbQ^�
dUUc�dXQd�dXU�VYbcd�TYWYd�Yc�Q\gQic� ��6_b�h�_b�H�S_^fUbcY_^c�� h�_b� H��bU�
c`USdYfU\i��gY\\�RU�QTTUT�d_�dXU�RUWY^^Y^W�_V�dXU�bUce\d�e^\Ucc�Yd�Yc�jUb_�
6_b�Q\\�V\_QdY^W�`_Y^d�S_^fUbcY_^c��U��5��V��W��Q^T�7��Yd�WeQbQ^dUUc�dXQd
dXU�bUce\d�Q\gQic��XQc�Q�TUSY]Q\�`_Y^d��6_b�W�Q^T�7�S_^fUbcY_^c�Yd�c`USY�
VYUc�dXQd��dbQY\Y^W�jUb_Uc�cX_e\T�^_d�RU�bU]_fUT�

DXU�dXYbT�`_bdY_^�_V�Q�S_^fUbcY_^�c`USYVYUb�Yc�Q�^e]RUb�WYfY^W�Q�]Y^Y�
]e]�VYU\T�gYTdX�V_b�dXYc�S_^fUbcY_^��9d�Yc�di`YSQ\\i�ecUT�d_�]Q[U�S_\�
e]^c�\Y^U�e`�Y^�dQRe\Qb�`bY^d_edc��9V�dXU�S_^fUbdUT�QbWe]U^d�S_^dQY^c
VUgUb�SXQbQSdUbc�dXQ^�dXU�]Y^Y]e]�VYU\T�gYTdX�dXU^�Yd�gY\\�RU�`QTTUT
c_�dXQd�Yd�Yc�Qc�gYTU�Qc�dXU�]Y^Y]e]�VYU\T�gYTdX��@QTTY^W�^_b]Q\\i�_S�
Sebc�Ri�QTTY^W�UhdbQ�c`QSUc�_^�dXU�\UVd�_V�dXU�S_^fUbdUT�QbWe]U^d��Red
dXU� �Q^T���V\QWc��]Qi�RU�ecUT�d_�c`USYVi�`QTTY^W�gYdX�jUb_Uc�_^�dXU
\UVd�_b�gYdX�c`QSUc�_^�dXU�bYWXd��bUc`USdYfU\i��9V�dXU�]Y^Y]e]�VYU\T
gYTdX�Yc�c`USYVYUT�Qc���bQdXUb�dXQ^�Q�^e]RUb��dXU^�dXU�^Uhd�QbWe]U^d
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d_�dXU�format�S_]]Q^T�TUdUb]Y^Uc�dXU�]Y^Y]e]�VYU\T�gYTdX+�Yd�]ecd
RU�Q�^e]UbYS�cdbY^W�

DXU�V_ebdX�`_bdY_^�_V�Q�S_^fUbcY_^�c`USYVYUb�Yc�Q�`bUSYcY_^��gXYSX�S_^�
cYcdc�_V�Q�`UbY_T�V_\\_gUT�Ri�Q�^e]RUb��DXU�^e]RUb�Yc�ecUT�Y^�TYVVUb�
U^d�gQic�V_b�TYVVUbU^d�S_^fUbcY_^c��6_b�U��5��Q^T�V�S_^fUbcY_^c�Yd�c`USY�
VYUc�dXU�^e]RUb�_V�TYWYdc�d_�Q``UQb�d_�dXU�bYWXd�_V�dXU�TUSY]Q\�`_Y^d�
6_b�W�Q^T�7�S_^fUbcY_^c�Yd�c`USYVYUc�dXU�d_dQ\�^e]RUb�_V�TYWYdc�d_�Q`�
`UQb��Y^S\eTY^W�dX_cU�_^�R_dX�cYTUc�_V�dXU�TUSY]Q\�`_Y^d��X_gUfUb�
dbQY\Y^W�jUb_Uc�QVdUb�dXU�TUSY]Q\�`_Y^d�gY\\�cdY\\�RU�_]YddUT�e^\Ucc�dXU��
V\QW�XQc�RUU^�c`USYVYUT���6_b�Y^dUWUb�S_^fUbcY_^c��Yd�c`USYVYUc�Q�]Y^Y�
]e]�^e]RUb�_V�TYWYdc�d_�`bY^d��\UQTY^W�jUb_Uc�gY\\�RU�QTTUT�YV�^USUc�
cQbi���6_b�c�S_^fUbcY_^c�Yd�c`USYVYUc�dXU�]QhY]e]�^e]RUb�_V�SXQbQS�
dUbc�d_�RU��`bY^dUT+�YV�dXU�cdbY^W�Yc�\_^WUb�dXQ^�dXYc�dXU^�dXU�dbQY\Y^W
SXQbQSdUbc�gY\\�RU�Tb_``UT��9V�dXU�`bUSYcY_^�Yc�c`USYVYUT�gYdX���bQdXUb
dXQ^�Q�^e]RUb�dXU^�dXU�^Uhd�QbWe]U^d�d_�dXU�format�S_]]Q^T�TU�
dUb]Y^Uc�dXU�`bUSYcY_^+�Yd�]ecd�RU�Q�^e]UbYS�cdbY^W�

DXU�VYVdX�`Qbd�_V�Q�S_^fUbcY_^�c`USYVYUb�Yc�Q�\U^WdX�]_TYVYUb��gXYSX
]ecd�RU�X�_b�\��9V�Yd�Yc�X�Yd�c`USYVYUc�dXQd�dXU�^e]UbYS�fQ\eU�cX_e\T�RU
dbe^SQdUT�d_�Q�!&�RYd�fQ\eU�RUV_bU�S_^fUbdY^W��DXYc�_`dY_^�Yc�bQbU\i�ecU�
Ve\��DXU�\�]_TYVYUb�Yc�YW^_bUT�

DXU�\Qcd�dXY^W�Y^�Q�S_^fUbcY_^�c`USYVYUb�Yc�Q^�Q\`XQRUdYS�SXQbQSdUb�dXQd
TUdUb]Y^Uc�gXQd�[Y^T�_V�S_^fUbcY_^�d_�`UbV_b]��DXU�V_\\_gY^W�S_^fUb�
cY_^�SXQbQSdUbc�QbU�SebbU^d\i�ce``_bdUT*
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"(

T
3_^fUbd�Y^dUWUb�d_�cYW^UT�TUSY]Q\�cdbY^W�

e
3_^fUbd�Y^dUWUb�d_�e^cYW^UT�TUSY]Q\�cdbY^W�

Y
3_^fUbd�Y^dUWUb�d_�cYW^UT�TUSY]Q\�cdbY^W+��dXU�Y^dUWUb�]Qi�UYdXUb�RU�Y^
TUSY]Q\��Y^�_SdQ\��gYdX�Q�\UQTY^W� ��_b�Y^�XUhQTUSY]Q\��gYdX�Q�\UQTY^W
 h��

_
3_^fUbd�Y^dUWUb�d_�e^cYW^UT�_SdQ\�cdbY^W�

h�_b�H
3_^fUbd�Y^dUWUb�d_�e^cYW^UT�XUhQTUSY]Q\�cdbY^W��ecY^W�TYWYdc
� !"#$%&'()QRSTUV��V_b�h�Q^T�� !"#$%&'()123456��V_b�H��

S
3_^fUbd�Y^dUWUb�d_�dXU�(�RYd�SXQbQSdUb�Yd�bU`bUcU^dc�

c
>_�S_^fUbcY_^+�Zecd�Y^cUbd�cdbY^W�

V
3_^fUbd�V\_QdY^W�`_Y^d�^e]RUb�d_�cYW^UT�TUSY]Q\�cdbY^W�_V��dXU�V_b]
hh�iii��gXUbU�dXU�^e]RUb�_V�i�c�Yc�TUdUb]Y^UT�Ri��dXU�`bUSYcY_^��TU�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

VQe\d*�&���9V�dXU�`bUSYcY_^�Yc� �dXU^�^_�TUSY]Q\�`_Y^d�Yc�_ed`ed�

U�_b�U
3_^fUbd�V\_QdY^W�`_Y^d�^e]RUb�d_�cSYU^dYVYS�^_dQdY_^�Y^�dXU��V_b]
h�iiiU��jj��gXUbU�dXU�^e]RUb�_V�i�c�Yc�TUdUb]Y^UT��Ri�dXU�`bUSYcY_^
�TUVQe\d*�&���9V�dXU�`bUSYcY_^�Yc� �dXU^�^_�TUSY]Q\�`_Y^d�Yc�_ed`ed��9V
dXU�5�V_b]�Yc�ecUT�dXU^�5�Yc��`bY^dUT�Y^cdUQT�_V�U�

W�_b�7
9V�dXU�Uh`_^U^d�Yc�\Ucc�dXQ^��$�_b�WbUQdUb�dXQ^�_b�UaeQ\�d_�dXU��`bUSY�
cY_^��dXU^�S_^fUbd�V\_QdY^W�`_Y^d�^e]RUb�Qc�V_b��U�_b���5��?dXUbgYcU
S_^fUbd�Qc�V_b��V��DbQY\Y^W�jUb_Uc�Q^T�Q�dbQY\Y^W�TUSY]Q\�`_Y^d�QbU
_]YddUT�

�
>_�S_^fUbcY_^*�Zecd�Y^cUbd�%.

6_b�dXU�^e]UbYSQ\�S_^fUbcY_^c�dXU�QbWe]U^d�RUY^W�S_^fUbdUT�]ecd�RU
Q^�Y^dUWUb�_b�V\_QdY^W�`_Y^d�cdbY^W+�V_b]Qd�S_^fUbdc�dXU�QbWe]U^d�d_
RY^Qbi�Q^T�dXU^�S_^fUbdc�Yd�RQS[�d_�Q�cdbY^W�QSS_bTY^W�d_��dXU�S_^fUb�
cY_^�c`USYVYUb�
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"(
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DXU�RUXQfY_b�_V�dXU�V_b]Qd�S_]]Q^T�Yc�dXU�cQ]U�Qc�dXU�1>C9�3
sprintf�`b_SUTebU�UhSU`d�V_b�dXU�V_\\_gY^W�TYVVUbU^SUc*

�`�Q^T��^�c`USYVYUbc�QbU�^_d�SebbU^d\i�ce``_bdUT�

6_b��S�S_^fUbcY_^c�dXU�QbWe]U^d�]ecd�RU�Q�TUSY]Q\�cdbY^W��gXYSX�gY\\
dXU^�RU�S_^fUbdUT�d_�dXU�S_bbUc`_^TY^W�SXQbQSdUb�fQ\eU�

DXU�\�]_TYVYUb�Yc�YW^_bUT+��Y^dUWUb�fQ\eUc�QbU�Q\gQic�S_^fUbdUT�Qc�YV
dXUbU�gUbU�^_�]_TYVYUb�`bUcU^d�Q^T�bUQ\�fQ\eUc�QbU�Q\gQic�S_^fUbdUT�Qc
YV�dXU�\�]_TYVYUb�gUbU�`bUcU^d��Y�U��di`U�T_eR\U�Yc�ecUT�V_b�dXU�Y^dUb^Q\
bU`bUcU^dQdY_^���9V�dXU�X�]_TYVYUb�Yc�c`USYVYUT�dXU^�Y^dUWUb�fQ\eUc�QbU
dbe^SQdUT�d_�cX_bd�RUV_bU�S_^fUbcY_^�
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'(�#�"% WUdc���BUQT�Q�\Y^U�Vb_] �Q�SXQ^^U\

Ci^dQh*

gets channelId [varName]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�bUQTc�dXU�^Uhd�\Y^U�Vb_]�channelId��bUdeb^c�UfUbi�
dXY^W�Y^�dXU�\Y^U�e`�d_��Red�^_d�Y^S\eTY^W��dXU�U^T�_V�\Y^U�SXQbQS�
dUb�c���Q^T�TYcSQbTc�dXU�U^T�_V�\Y^U�SXQbQSdUb�c���9V�varName�Yc�_]YddUT
dXU�\Y^U�Yc�bUdeb^UT�Qc�dXU�bUce\d�_V�dXU�S_]]Q^T��9V�varName�Yc�c`USY�
VYUT�dXU^�dXU�\Y^U�Yc�`\QSUT�Y^�dXU�fQbYQR\U�Ri�dXQd�^Q]U�Q^T�dXU�bUdeb^
fQ\eU�Yc�Q�S_e^d�_V�dXU�^e]RUb�_V�SXQbQSdUbc�bUdeb^UT�

9V�U^T�_V�VY\U�_SSebc�gXY\U�cSQ^^Y^W�V_b�Q^�U^T�_V�\Y^U��dXU�S_]]Q^T
bUdeb^c�gXQdUfUb�Y^`ed�Yc�QfQY\QR\U�e`�d_�dXU�U^T�_V�VY\U��9V�channelId
Yc�Y^�^_^R\_S[Y^W�]_TU�Q^T�dXUbU�Yc�^_d�Q�Ve\\�\Y^U�_V�Y^`ed�QfQY\QR\U�
dXU�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�Q^T�T_Uc�^_d�S_^ce]U�Q^i�Y^�
`ed��9V�varName�Yc�c`USYVYUT�Q^T�Q^�U]`di�cdbY^W�Yc�bUdeb^UT�Y^�var-
Name�RUSQecU�_V�U^T�_V�VY\U�_b�RUSQecU�_V�Y^ceVVYSYU^d�TQdQ�Y^
^_^R\_S[Y^W�]_TU��dXU^�dXU�bUdeb^�S_e^d�Yc��!��>_dU�dXQd�YV�varName
Yc�^_d�c`USYVYUT�dXU^�dXU�U^T�_V�VY\U�Q^T�^_�Ve\\�\Y^U�QfQY\QR\U�SQcUc�SQ^
`b_TeSU�dXU�cQ]U�bUce\dc�Qc�YV�dXUbU�gUbU�Q^�Y^`ed�\Y^U�S_^cYcdY^W�_^\i
_V�dXU�U^T�_V�\Y^U�SXQbQSdUb�c���DXU�eof�Q^T�fblocked�S_]]Q^Tc
SQ^�RU�ecUT�d_�TYcdY^WeYcX�dXUcU�dXbUU�SQcUc�

CUU�Q\c_*

U_V��VR\_S[UT



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�"& W\_R���BUdeb^�^Q]Uc�_ V�VY\Uc�dXQd�]QdSX�`QddUb^c

Ci^dQh*

glob [switches] pattern [pattern ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`UbV_b]c�VY\U�^Q]U��W\_RRY^W��Y^�Q�VQcXY_^�cY]Y\Qb�d_
dXU�ScX�cXU\\���9d�bUdeb^c�Q�\Ycd�_V�dXU�VY\Uc�gX_cU�^Q]Uc�]QdSX�Q^i�_V
dXU�pattern�QbWe]U^dc�

9V�dXU�Y^YdYQ\�QbWe]U^dc�d_�glob�cdQbd�gYdX���dXU^�dXUi�QbU�dbUQdUT�Qc
cgYdSXUc���DXU�V_\\_gY^W�cgYdSXUc�QbU�SebbU^d\i�ce``_bdUT*

�^_S_]`\QY^
1\\_gc�Q^�U]`di�\Ycd�d_�RU�bUdeb^UT�gYdX_ed�Ubb_b+��gYdX_ed�dXYc�cgYdSX
Q^�Ubb_b�Yc�bUdeb^UT�YV�dXU�bUce\d�\Ycd�g_e\T�RU�U]`di�

��
=Qb[c�dXU�U^T�_V�cgYdSXUc��DXU�QbWe]U^d�V_\\_gY^W�dXYc�_^U�gY\\�RU
dbUQdUT�Qc�Q�`QddUb^�UfU^�YV�Yd�cdQbdc�gYdX�Q��

DXU�pattern�QbWe]U^dc�]Qi�S_^dQY^�Q^i�_V�dXU�V_\\_gY^W�c`USYQ\
SXQbQSdUbc*
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EcUbµc�=Q^eQ\

/

=QdSXUc�Q^i�cY^W\U�SXQbQSdUb�

�

=QdSXUc�Q^i�cUaeU^SU�_V�jUb_�_b�]_bU�SXQbQSdUbc�

KSXQbcM
=QdSXUc�Q^i�cY^W\U�SXQbQSdUb�Y^�SXQbc���9V�SXQbc�S_^dQY^c�Q�cUaeU^SU�_V
dXU�V_b]�Q�R�dXU^�Q^i�SXQbQSdUb�RUdgUU^�Q�Q^T�R��Y^S\ecYfU��gY\\
]QdSX�

Lh
=QdSXUc�dXU�SXQbQSdUb�h�

kQ�R����m
=QdSXUc�Q^i�_V�dXU�cdbY^Wc�Q��R��UdS�

1c�gYdX�ScX��Q������Qd�dXU�RUWY^^Y^W�_V�Q�VY\U�c�^Q]U�_b�Zecd�QVdUb�Q����
]ecd�RU�]QdSXUT�Uh`\YSYd\i�_b�gYdX�Q�km�S_^cdbeSd��9^�QTTYdY_^��Q\\����
SXQbQSdUbc�]ecd�RU�]QdSXUT�Uh`\YSYd\i�

9V�dXU�VYbcd�SXQbQSdUb�Y^�Q�`QddUb^�Yc��n��dXU^�Yd�bUVUbc�d_�dXU�X_]U�TYbUS�
d_bi�V_b�dXU�ecUb�gX_cU�^Q]U�V_\\_gc�dXU��n���9V�dXU��n��Yc�V_\\_gUT�Y]�
]UTYQdU\i�Ri�����dXU^�dXU�fQ\eU�_V�dXU�8?=5�U^fYb_^]U^d�fQbYQR\U�Yc
ecUT�

DXU�glob�S_]]Q^T�TYVVUbc�Vb_]�ScX�W\_RRY^W�Y^�dg_�gQic��6Ybcd��Yd
T_Uc�^_d�c_bd�Ydc�bUce\d�\Ycd��ecU�dXU�lsort�S_]]Q^T�YV�i_e�gQ^d�dXU
\Ycd�c_bdUT���CUS_^T��glob�_^\i�bUdeb^c�dXU�^Q]Uc�_V�VY\Uc�dXQd�QSdeQ\\i
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"(

UhYcd+��Y^�ScX�^_�SXUS[�V_b�UhYcdU^SU�Yc�]QTU�e^\Ucc�Q�`QddUb^�S_^dQY^c�Q
/�����_b�KM�S_^cdbeSd�

@?BD129<9DI�9CCE5C

E^\Y[U�_dXUb�D9=�S_]]Q^Tc�dXQd�gY\\�QSSU`d�R_dX�^Udg_b[�Q^T�^QdYfU
cdi\U�^Q]Uc��cUU�dXU�filename�]Q^eQ\�U^dbi�V_b�TUdQY\c�_^�X_g�^QdYfU
Q^T�^Udg_b[�^Q]Uc�QbU�c`USYVYUT���dXU�W\_R�S_]]Q^T�_^\i�QSSU`dc�^Q�
dYfU�^Q]Uc���1\c_��V_b�GY^T_gc�E>3�^Q]Uc��dXU�cUbfUb^Q]U�Q^T
cXQbU^Q]U�S_]`_^U^dc�_V�dXU�`QdX�]Qi�^_d�S_^dQY^�/�����_b�KM�S_^�
cdbeSdc�
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'(�#�"' W\_RQ\���1SSUcc�W\_RQ\ �fQbYQR\Uc

Ci^dQh*

global varname [varname ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Yc�YW^_bUT�e^\Ucc�Q�D9=�`b_SUTebU�Yc�RUY^W�Y^dUb�
`bUdUT��9V�c_�dXU^�Yd�TUS\QbUc�dXU�WYfU^�varname’s�d_�RU�W\_RQ\�fQbY�
QR\Uc�bQdXUb�dXQ^�\_SQ\�_^Uc��6_b�dXU�TebQdY_^�_V�dXU�SebbU^d�`b_SU�
TebU��Q^T�_^\i�gXY\U�UhUSedY^W�Y^�dXU�SebbU^d�`b_SUTebU���Q^i�bUVUb�
U^SU�d_�Q^i�_V�dXU�varnames�gY\\�bUVUb�d_�dXU�W\_RQ\�fQbYQR\U�Ri�dXU
cQ]U�^Q]U�
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"(

'(�#�"( YV���4_�S_^TYdY_^Q\�`b_WbQ]]Y^W

Ci^dQh*

if expr then script else script

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�S_^TYdY_^Q\�UhUSedY_^��DXU�expr�Yc�UfQ\eQdUT
Q^T�TU`U^TY^W�_^�Ydc�bUce\d�fQ\eU��dXU�then�`QdX�Yc�dQ[U^�_b�dXU�else
`QdX�

DXU�[Uig_bT�then Yc�_`dY_^Q\�

CSbY`dc�cX_e\T�RU�`ed�Y^d_�Seb\i�RbQSUc��gXU^�dXUi�QbU�\_^WUb�dXQ^�Q
cY^W\U�\Y^U�

BUdeb^c*

DXU�bUdeb^�fQ\eU�_V�dXU�\Qcd�UhUSedUT�cdbY^W�Vb_]�UYdXUb�dXU�else�_b
dXU�then�`QdX�

5hQ]`\U*

if $I==10 {

 print I is 10

} else {

print I is not 10

}
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@\UQcU�^_dU�dXU�S_^cdbeSdY_^�Y^�dXU�\Y^U�gXUbU�dXU�else�Yc�^_dUT��DXU
S\_cY^W�RbQSU�Yc�_^�dXU�cQ]U�\Y^U�Qc�dXU�else�Q^T�Qc�dXU�cdQbdY^W�RbQSU
V_b�dXU�^Ug�cSbY`d��@\UQcU�dQ[U�Q�\__[�Qd�dXU�ci^dQh��DXYc�Yc�_^U�gQi�_V
T_Y^W�Yd��1^_dXUb�gQi�g_e\T�\__[�\Y[U�dXYc*

if $I==10 {print I is 10} else {

print I is not 10

}

@\UQcU�^_dU�Q\c_��dXQd�dXU�S_^TYdY_^�Yc�Q\bUQTi�ce``_cUT�d_�RU�Q^�Uh�
`bUccY_^��i_e�T_�^_d�XQfU�d_�U^dUb�dXU�expr�]QSb_�

CUU�Q\c_*

while, set, expr
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"(

'(�#�") Y^S\eTU���9^S\eTU�c_ebSU�VY\Uc�bUSebcYfU\i

Ci^dQh*

include filename

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�`QccUc�Y^dUb`bUdUb�S_^db_\�d_�dXU�^Ug�VY\U�^Q]UT
filename��1VdUb�dXYc�VY\U�_b�bUSebcYfU\i�SQ\\UT�VY\Uc�QbU�`QbcUT��S_^db_\
S_^dY^eUc�bYWXd�QVdUb�dXYc�cdQdU]U^d��9V�dXU�VY\U�T_Uc�^_d�UhYcd��^_�gQb^�
Y^W�_b�Ubb_b�]UccQWU�Yc�YcceUT�

BUdeb^c*

DXU�bUdeb^�fQ\eU�_V�dXU�\Qcd�cdQdU]U^d�Y^�dXU�VY\U�filename��_b�Y^�Q^i
bUSebcYfU\i�SQ\\UT�VY\U�

CUU�Q\c_*

source
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'(�#�#  Y^Sb���9^SbU]U^d�dXU�fQ\eU�_V�Q�fQbYQR\U

Ci^dQh*

incr varName [increment]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Y^SbU]U^dc�dXU�fQ\eU�cd_bUT�Y^�dXU�fQbYQR\U�gX_cU
^Q]U�Yc�fQb>Q]U��DXU�fQ\eU�_V�dXU�fQbYQR\U�]ecd�RU�Q^�Y^dUWUb��9V�Y^�
SbU]U^d�Yc�ce``\YUT�dXU^�Ydc�fQ\eU��gXYSX�]ecd�RU�Q^�Y^dUWUb��Yc�QTTUT
d_�dXU�fQ\eU�_V�fQbYQR\U�fQb>Q]U+��_dXUbgYcU�!�Yc�QTTUT�d_�fQb>Q]U�
DXU�^Ug�fQ\eU�Yc�cd_bUT�Qc�Q�TUSY]Q\�cdbY^W�Y^�fQbYQR\U�fQb>Q]U�Q^T
Q\c_�bUdeb^UT�Qc�bUce\d�
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"(

'(�#�#! Y^V_���BUdeb^�Y^V_b]Qd Y_^�QR_ed�dXU�cdQdU�_V�dXU
D9=�Y^dUb`bUdUb

Ci^dQh*

info option [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`b_fYTUc�Y^V_b]QdY_^�QR_ed�fQbY_ec�Y^dUb^Q\c�_V�dXU
D9=�Y^dUb`bUdUb��DXU�\UWQ\�_`dY_^�c��gXYSX�]Qi�RU�QRRbUfYQdUT��QbU*

info args procname
BUdeb^c�Q�\Ycd�S_^dQY^Y^W�dXU�^Q]Uc�_V�dXU�QbWe]U^dc�d_�`b_SUTebU
`b_S^Q]U��Y^�_bTUb��Procname�]ecd�RU�dXU�^Q]U�_V�Q�D9=�S_]]Q^T
`b_SUTebU�

info body procname
BUdeb^c�dXU�R_Ti�_V�`b_SUTebU�procname��Procname�]ecd�RU�dXU
^Q]U�_V�Q�D9=�S_]]Q^T�`b_SUTebU�

info cmdcount
BUdeb^c�Q�S_e^d�_V�dXU�d_dQ\�^e]RUb�_V�S_]]Q^Tc�dXQd�XQfU�RUU^�Y^�
f_[UT�Y^�dXYc�Y^dUb`bUdUb�

info commands [pattern]
9V�`QddUb^�Yc^�d�c`USYVYUT��bUdeb^c�Q�\Ycd�_V�^Q]Uc�_V�Q\\�dXU�D9=�S_]�
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]Q^Tc��Y^S\eTY^W�R_dX�dXU�ReY\d�Y^�S_]]Q^Tc�gbYddU^�Y^�3�Q^T�dXU
S_]]Q^T�`b_SUTebUc�TUVY^UT�ecY^W�dXU�`b_S�S_]]Q^T��9V�`QddUb^�Yc
c`USYVYUT��_^\i�dX_cU�^Q]Uc�]QdSXY^W�`QddUb^�QbU�bUdeb^UT���=QdSXY^W
Yc�TUdUb]Y^UT�ecY^W�dXU�cQ]U�be\Uc�Qc�V_b�cdbY^W�]QdSX�

info complete command
BUdeb^c�!�YV�S_]]Q^T�Yc�Q�S_]`\UdU�D9=�command�Y^�dXU�cU^cU�_V�XQf�
Y^W�^_�e^S\_cUT�ae_dUc��RbQSUc��RbQS[Udc�_b�QbbQi�U\U]U^d�^Q]Uc��9V
dXU�S_]]Q^T�T_Uc^�d�Q``UQb�d_�RU�S_]`\UdU�dXU^� �Yc�bUdeb^UT��DXYc
S_]]Q^T�Yc�di`YSQ\\i�ecUT�Y^�\Y^U�_bYU^dUT�Y^`ed�U^fYb_^]U^dc�d_�Q\�
\_g�ecUbc�d_�di`U�Y^�S_]]Q^Tc�dXQd�c`Q^�]e\dY`\U�\Y^Uc+��YV�dXU�S_]�
]Q^T�Yc^�d�S_]`\UdU��dXU�cSbY`d�SQ^�TU\Qi�UfQ\eQdY^W�Yd�e^dY\�QTTYdY_^Q\
\Y^Uc�XQfU�RUU^�di`UT�d_�S_]`\UdU�dXU�S_]]Q^T�

info default procname arg varname
Procname�]ecd�RU�dXU�^Q]U�_V�Q�D9=�S_]]Q^T�`b_SUTebU�Q^T�QbW
]ecd�RU�dXU�^Q]U�_V�Q^�QbWe]U^d�d_�dXQd�`b_SUTebU���9V�QbW�T_Uc^�d
XQfU�Q�TUVQe\d�fQ\eU�dXU^�dXU�S_]]Q^T�bUdeb^c� ��?dXUbgYcU�Yd�bUdeb^c
!�Q^T�`\QSUc�dXU�TUVQe\d�fQ\eU�_V�QbW�Y^d_�fQbYQR\U�fQb^Q]U�

info exists varName
BUdeb^c�!�YV�dXU�fQbYQR\U�^Q]UT�varName�UhYcdc�Y^�dXU�SebbU^d�S_^dUhd
�UYdXUb�Qc�Q�W\_RQ\�_b�\_SQ\�fQbYQR\U���bUdeb^c� �_dXUbgYcU�

info globals [pattern]
9V�`QddUb^�Yc^�d�c`USYVYUT��bUdeb^c�Q�\Ycd�_V�Q\\�dXU�^Q]Uc�_V�SebbU^d\i�
TUVY^UT�W\_RQ\�fQbYQR\Uc��9V�`QddUb^�Yc�c`USYVYUT��_^\i�dX_cU�^Q]Uc
]QdSXY^W�`QddUb^�QbU�bUdeb^UT���=QdSXY^W�Yc�TUdUb]Y^UT�ecY^W�dXU
cQ]U�be\Uc�Qc�V_b�cdbY^W�]QdSX�
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"(

info hostname
BUdeb^c�dXU�^Q]U�_V�dXU�S_]`edUb�_^�gXYSX�dXYc�Y^f_SQdY_^�Yc�RUY^W
UhUSedUT�

info level [number]
9V�number�Yc�^_d�c`USYVYUT��dXYc�S_]]Q^T�bUdeb^c�Q�^e]RUb�WYfY^W�dXU
cdQS[�\UfU\�_V�dXU�Y^f_[Y^W�`b_SUTebU��_b� �YV�dXU�S_]]Q^T�Yc�Y^f_[UT
Qd�d_`�\UfU\���9V�^e]RUb�Yc�c`USYVYUT��dXU^�dXU�bUce\d�Yc�Q�\Ycd�S_^cYcdY^W�_V
dXU�^Q]U�Q^T�QbWe]U^dc�V_b�dXU�`b_SUTebU�SQ\\�Qd�\UfU\�^e]RUb�_^
dXU�cdQS[���9V�^e]RUb�Yc�`_cYdYfU�dXU^�Yd�cU\USdc�Q�`QbdYSe\Qb�cdQS[�\UfU\
�!�bUVUbc�d_�dXU�d_`�]_cd�QSdYfU�`b_SUTebU��"�d_�dXU�`b_SUTebU�Yd�SQ\\UT�
Q^T�c_�_^�+�_dXUbgYcU�Yd�WYfUc�Q�\UfU\�bU\QdYfU�d_�dXU�SebbU^d�\UfU\�� �bU�
VUbc�d_�dXU�SebbU^d�`b_SUTebU���!�d_�Ydc�SQ\\Ub��Q^T�c_�_^���CUU�dXU
uplevel�S_]]Q^T�V_b�]_bU�Y^V_b]QdY_^�_^�gXQd�cdQS[�\UfU\c�]UQ^�

info library
BUdeb^c�dXU�^Q]U�_V�dXU�\YRbQbi�TYbUSd_bi�Y^�gXYSX�cdQ^TQbT�D9=�
cSbY`dc�QbU�cd_bUT��DXYc�Yc�QSdeQ\\i�dXU�fQ\eU�_V�dXU�DS\O\YRbQbi�fQbYQR\U
Q^T�]Qi�RU�SXQ^WUT�Ri�cUddY^W�DS\O\YRbQbi��CUU�dXU�D9=�W\_RQ\�fQbY�
QR\Uc�]Q^eQ\�U^dbi�V_b�]_bU�Y^V_b]QdY_^�

info loaded [interp]
BUdeb^c�Q�\Ycd�TUcSbYRY^W�Q\\�_V�dXU�`QS[QWUc�dXQd�XQfU�RUU^�\_QTUT�Y^d_
Y^dUb`�gYdX�dXU�load�S_]]Q^T��5QSX�\Ycd�U\U]U^d�Yc�Q�ceR�\Ycd�gYdX�dg_
U\U]U^dc�S_^cYcdY^W�_V�dXU�^Q]U�_V�dXU�VY\U�Vb_]�gXYSX�dXU�`QS[QWU
gQc�\_QTUT�Q^T�dXU�^Q]U�_V�dXU�`QS[QWU��6_b�cdQdYSQ\\i�\_QTUT�`QS[�
QWUc�dXU�VY\U�^Q]U�gY\\�RU�Q^�U]`di�cdbY^W��9V�interp�Yc�_]YddUT�dXU^
Y^V_b]QdY_^�Yc�bUdeb^UT�V_b�Q\\�`QS[QWUc�\_QTUT�Y^�Q^i�Y^dUb`bUdUb�Y^
dXU�`b_SUcc��D_�WUd�Q�\Ycd�_V�Zecd�dXU�`QS[QWUc�Y^�dXU�SebbU^d�Y^dUb�
`bUdUb��c`USYVi�Q^�U]`di�cdbY^W�V_b�dXU�interp�QbWe]U^d�
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info locals [pattern]
9V�pattern�Yc^�d�c`USYVYUT��bUdeb^c�Q�\Ycd�_V�Q\\�dXU�^Q]Uc�_V�SebbU^d\i�
TUVY^UT�\_SQ\�fQbYQR\Uc��Y^S\eTY^W�QbWe]U^dc�d_�dXU�SebbU^d�`b_SUTebU�
YV�Q^i��FQbYQR\Uc�TUVY^UT�gYdX�dXU�global�Q^T�upvar�S_]]Q^Tc�gY\\
^_d�RU�bUdeb^UT��9V�`QddUb^�Yc�c`USYVYUT��_^\i�dX_cU�^Q]Uc�]QdSXY^W
pattern�QbU�bUdeb^UT��=QdSXY^W�Yc�TUdUb]Y^UT�ecY^W�dXU�cQ]U�be\Uc
Qc�V_b�string match�

info nameofexecutable
BUdeb^c�dXU�Ve\\�`QdX�^Q]U�_V�dXU�RY^Qbi�VY\U�Vb_]�gXYSX�dXU�Q``\YSQ�
dY_^�gQc�Y^f_[UT��9V�D9=�gQc�e^QR\U�d_�YTU^dYVi�dXU�VY\U��dXU^�Q^�U]`di
cdbY^W�Yc�bUdeb^UT�

info patchlevel
BUdeb^c�dXU�fQ\eU�_V�dXU�W\_RQ\�fQbYQR\U�DS\O`QdSX<UfU\+�cUU�dXU�D9=
W\_RQ\�fQbYQR\Uc�]Q^eQ\�U^dbi�V_b�]_bU�Y^V_b]QdY_^�

info procs [pattern]
9V�pattern�Yc^�d�c`USYVYUT��bUdeb^c�Q�\Ycd�_V�Q\\�dXU�^Q]Uc�_V�D9=�S_]�
]Q^T�`b_SUTebUc��9V�pattern�Yc�c`USYVYUT��_^\i�dX_cU�^Q]Uc�]QdSXY^W
`QddUb^�QbU�bUdeb^UT��=QdSXY^W�Yc�TUdUb]Y^UT�ecY^W�dXU�cQ]U�be\Uc�Qc
V_b�string match.

info script
9V�Q�D9=�cSbY`d�VY\U�Yc�SebbU^d\i�RUY^W�UfQ\eQdUT��Y�U��dXUbU�Yc�Q�SQ\\�d_
dS\_EvalFile�QSdYfU�_b�dXUbU�Yc�Q^�QSdYfU�Y^f_SQdY_^�_V�dXU�source
S_]]Q^T���dXU^�dXYc�S_]]Q^T�bUdeb^c�dXU�^Q]U�_V�dXU�Y^^Ub]_cd
VY\U�RUY^W�`b_SUccUT��?dXUbgYcU�dXU�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�

info sharedlibextension
BUdeb^c�dXU�UhdU^cY_^�ecUT�_^�dXYc�`\QdV_b]�V_b�dXU�^Q]Uc�_V�VY\Uc



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

S_^dQY^Y^W�cXQbUT�\YRbQbYUc��V_b�UhQ]`\U���c_�e^TUb�C_\QbYc���9V�cXQbUT
\YRbQbYUc�QbU^�d�ce``_bdUT�_^�dXYc�`\QdV_b]�dXU^�Q^�U]`di�cdbY^W�Yc�bU�
deb^UT�

info TIMversion
BUdeb^c�dXU�fQ\eU�_V�dXU�W\_RQ\�fQbYQR\U�DS\Oversion+�cUU�dXU�D9=�
W\_RQ\�fQbYQR\Uc�]Q^eQ\�U^dbi�V_b�]_bU�Y^V_b]QdY_^�

info vars [pattern]
9V�`QddUb^�Yc^�d�c`USYVYUT��bUdeb^c�Q�\Ycd�_V�Q\\�dXU�^Q]Uc�_V�SebbU^d\i�
fYcYR\U�fQbYQR\Uc��Y^S\eTY^W�R_dX�\_SQ\c�Q^T�SebbU^d\i�fYcYR\U�W\_RQ\c��9V
`QddUb^�Yc�c`USYVYUT��_^\i�dX_cU�^Q]Uc�]QdSXY^W�`QddUb^�QbU�bUdeb^UT�
=QdSXY^W�Yc�TUdUb]Y^UT�ecY^W�dXU�cQ]U�be\Uc�Qc�V_b�string match�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�#" Z_Y^���3bUQdU�Q�cdbY^W�Ri�Z_Y^Y^W�d_WUdXUb�\Ycd�U\U�
]U^dc

Ci^dQh*

join list [joinString]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXU�\Ycd�QbWe]U^d�]ecd�RU�Q�fQ\YT�D9=�\Ycd�

BUdeb^c*

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�V_b]UT�Ri�Z_Y^Y^W�Q\\�_V�dXU�U\U]U^dc
_V�\Ycd�d_WUdXUb�gYdX�joinString�cU`QbQdY^W�UQSX�QTZQSU^d�`QYb�_V
U\U]U^dc��DXU�joinString�QbWe]U^d�TUVQe\dc�d_�Q�c`QSU�SXQbQSdUb�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�## \Q``U^T���1``U^T�\Ycd� U\U]U^dc�_^d_�Q�fQbYQR\U

Ci^dQh*

lappend varName [value value value ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�dbUQdc�dXU�fQbYQR\U�WYfU^�Ri�varName�Qc�Q�\Ycd�Q^T�Q`�
`U^Tc�UQSX�_V�dXU�fQ\eU�QbWe]U^dc�d_�dXQd�\Ycd�Qc�Q�cU`QbQdU�U\U]U^d�
gYdX�c`QSUc�RUdgUU^�U\U]U^dc��9V�varName�T_Uc^�d�UhYcd��Yd�Yc�SbUQdUT�Qc
Q�\Ycd�gYdX�U\U]U^dc�WYfU^�Ri�dXU�fQ\eU�QbWe]U^dc��Lappend�Yc�cY]Y\Qb
d_�append�UhSU`d�dXQd�dXU�fQ\eUc�QbU�Q``U^TUT�Qc�\Ycd�U\U]U^dc�bQdXUb
dXQ^�bQg�dUhd��DXYc�S_]]Q^T�`b_fYTUc�Q�bU\QdYfU\i�UVVYSYU^d�gQi�d_
ReY\T�e`�\QbWU�\Ycdc�

5hQ]`\U*

6_b�UhQ]`\U���lappend a $b��Yc�]eSX�]_bU�UVVYSYU^d�dXQ^��set
a [concat $a [list $b]]" gXU^ $a Yc�\_^W.



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�#$ \Y^TUh���BUdbYUfU�Q^�U \U]U^d�Vb_]�Q�\Yc

Ci^dQh*

lindex list index

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�dbUQdc�list�Qc�Q�D9=�\Ycd�Q^T�bUdeb^c�dXU�index’th
U\U]U^d�Vb_]�Yd�� �bUVUbc�d_�dXU�VYbcd�U\U]U^d�_V�dXU�\Ycd���9^�UhdbQSdY^W
dXU�U\U]U^d��lindex�_RcUbfUc�dXU�cQ]U�be\Uc�S_^SUb^Y^W�RbQSUc�Q^T
ae_dUc�Q^T�RQS[c\QcXUc�Qc�dXU�D9=�S_]]Q^T�Y^dUb`bUdUb+�X_gUfUb�
fQbYQR\U�ceRcdYdedY_^�Q^T�S_]]Q^T�ceRcdYdedY_^�T_�^_d�_SSeb��9V�in-
dex�Yc�^UWQdYfU�_b�WbUQdUb�dXQ^�_b�UaeQ\�d_�dXU�^e]RUb�_V�U\U]U^dc�Y^
value��dXU^�Q^�U]`di�cdbY^W�Yc�bUdeb^UT��9V�index�XQc�dXU�fQ\eU�end��Yd
bUVUbc�d_�dXU�\Qcd�U\U]U^d�Y^�dXU�\Ycd�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�#% \Y^cUbd���9^cUbd�U\U]U^dc�Y^d_�Q�\Ycd

Ci^dQh*

linsert list index element [element element ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`b_TeSUc�Q�^Ug�\Ycd�Vb_]�list�Ri�Y^cUbdY^W�Q\\�_V�dXU
U\U]U^d�QbWe]U^dc�Zecd�RUV_bU�dXU�indexth�U\U]U^d�_V�list��5QSX
element�QbWe]U^d�gY\\�RUS_]U�Q�cU`QbQdU�U\U]U^d�_V�dXU�^Ug�\Ycd��9V
index�Yc�\Ucc�dXQ^�_b�UaeQ\�d_�jUb_��dXU^�dXU�^Ug�U\U]U^dc�QbU�Y^cUbdUT
Qd�dXU�RUWY^^Y^W�_V�dXU�\Ycd��9V�index�XQc�dXU�fQ\eU�end��_b�YV�Yd�Yc
WbUQdUb�dXQ^�_b�UaeQ\�d_�dXU�^e]RUb�_V�U\U]U^dc�Y^�dXU�\Ycd��dXU^�dXU
^Ug�U\U]U^dc�QbU�Q``U^TUT�d_�dXU�\Ycd�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�#& \Ycd���3bUQdU�Q�\Ycd

Ci^dQh*

list [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�Q�\Ycd�S_]`bYcUT�_V�Q\\�dXU�args��_b�Q^�U]`di
cdbY^W�YV�^_�args�QbU�c`USYVYUT��2bQSUc�Q^T�RQS[c\QcXUc�WUd�QTTUT�Qc
^USUccQbi��c_�dXQd�dXU�index�S_]]Q^T�]Qi�RU�ecUT�_^�dXU�bUce\d�d_
bU�UhdbQSd�dXU�_bYWY^Q\�QbWe]U^dc��Q^T�Q\c_�c_�dXQd�eval�]Qi�RU�ecUT
d_�UhUSedU�dXU�bUce\dY^W�\Ycd��gYdX�arg1�S_]`bYcY^W�dXU�S_]]Q^T�c
^Q]U�Q^T�dXU�_dXUb�QbWc�S_]`bYcY^W�Ydc�QbWe]U^dc���<Ycd�`b_TeSUc
c\YWXd\i�TYVVUbU^d�bUce\dc�dXQ^�concat: concat�bU]_fUc�_^U�\UfU\�_V
Wb_e`Y^W�RUV_bU�V_b]Y^W�dXU�\Ycd��gXY\U�\Ycd�g_b[c�TYbUSd\i�Vb_]�dXU
_bYWY^Q\�QbWe]U^dc��6_b�UhQ]`\U��dXU�S_]]Q^T

list a b {c d e} {f {g h}}

gY\\�bUdeb^

a b {c d e} {f {g h}}

gXY\U�concat�gYdX�dXU�cQ]U�QbWe]U^dc�gY\\�bUdeb^

a b c d e f {g h}



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�#' \\U^WdX���3_e^d�dXU�^e]RUb�_V�U\U]U^dc�Y^�Q�\Ycd

Ci^dQh*

llength list

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DbUQdc�\Ycd�Qc�Q�\Ycd�Q^T�bUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�^e]RUb�_V
U\U]U^dc�Y^�Yd�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�#( \__`���@UbV_b]�\__`c

Ci^dQh*

loop var limit script

3_]]Q^T�CUd*�!� �_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Y^YdYQ\YjUc�dXU�fQbYQR\U�var�gYdX�jUb_�Q^T�YdUbQdUc�be^�
^Y^W�script�Qc�\_^W�Qc�var�[UU`c�d_�RU�c]Q\\Ub�dXQ^�dXU�limit�

BUdeb^c*

DXU�bUdeb^�fQ\eU�_V�dXU�\Qcd�cdQdU]U^d�Y^�dXU�cSbY`d�

5hQ]`\U*

loop I 100 {

  print hi in the script, iteration: $I

}

DXYc�UhQ]`\U�`bY^dc�Q\\�YdUbQdY_^�^e]RUbc��9d�S_bbUc`_^Tc�d_�Q�3�3��
S_^cdbeSdY_^�\Y[U�dXYc*

for (int I = 0; I < 100; I++) {

  printf(“...\n”);

 }

CUU�Q\c_*



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

while

'(�#�#) \bQ^WU���BUdeb^�_^U�_b �]_bU�QTZQSU^d�U\U]U^dc
Vb_]�Q�\Ycd

Ci^dQh*

lrange list first last

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

List�]ecd�RU�Q�fQ\YT�D9=�\Ycd��DXYc�S_]]Q^T�gY\\�bUdeb^�Q�^Ug�\Ycd
S_^cYcdY^W�_V�U\U]U^dc�VYbcd�dXb_eWX�\Qcd��Y^S\ecYfU��First�_b�last�]Qi
RU�end��_b�Q^i�QRRbUfYQdY_^�_V�Yd��d_�bUVUb�d_�dXU�\Qcd�U\U]U^d�_V�dXU
\Ycd��9V�first�Yc�\Ucc�dXQ^�jUb_��Yd�Yc�dbUQdUT�Qc�YV�Yd�gUbU�jUb_��9V�last�Yc
WbUQdUb�dXQ^�_b�UaeQ\�d_�dXU�^e]RUb�_V�U\U]U^dc�Y^�dXU�\Ycd��dXU^�Yd�Yc
dbUQdUT�Qc�YV�Yd�gUbU�end��9V�first�Yc�WbUQdUb�dXQ^�\Qcd�dXU^�Q^�U]`di
cdbY^W�Yc�bUdeb^UT��>_dU*�"lrangelist first first"�T_Uc�^_d�Q\�
gQic�`b_TeSU�dXU�cQ]U�bUce\d�Qc�"lindexlist first"��Q\dX_eWX�Yd
_VdU^�T_Uc�V_b�cY]`\U�VYU\Tc�dXQd�QbU^�d�U^S\_cUT�Y^�RbQSUc�+�Yd�T_Uc�
X_gUfUb��`b_TeSU�UhQSd\i�dXU�cQ]U�bUce\dc�Qc�"list [lindexlist
first]"



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�$  \bU`\QSU���BU`\QSU�U\U]U^dc�Y^�Q�\Ycd�gYdX�^Ug
U\U]U^dc

Ci^dQh*

lreplace list first last [element element ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

Lreplace�bUdeb^c�Q�^Ug�\Ycd�V_b]UT�Ri�bU`\QSY^W�_^U�_b�]_bU�U\U�
]U^dc�_V�\Ycd�gYdX�dXU�element�QbWe]U^dc��First�WYfUc�dXU�Y^TUh�Y^
list�_V�dXU�VYbcd�U\U]U^d�d_�RU�bU`\QSUT�� �bUVUbc�d_�dXU�VYbcd�U\U]U^d��
9V�first�Yc�\Ucc�dXQ^�jUb_�dXU^�Yd�bUVUbc�d_�dXU�VYbcd�U\U]U^d�_V�list+
dXU�U\U]U^d�Y^TYSQdUT�Ri�first�]ecd�UhYcd�Y^�dXU�\Ycd��Last�WYfUc�dXU
Y^TUh�Y^�list�_V�dXU�\Qcd�U\U]U^d�d_�RU�bU`\QSUT��9V�last�Yc�\Ucc�dXQ^
first�dXU^�^_�U\U]U^dc�QbU�TU\UdUT+�dXU�^Ug�U\U]U^dc�QbU�cY]`\i�Y^�
cUbdUT�RUV_bU�VYbcd��6Ybcd�_b�\Qcd�]Qi�RU�end��_b�Q^i�QRRbUfYQdY_^�_V�Yd�
d_�bUVUb�d_�dXU�\Qcd�U\U]U^d�_V�dXU�\Ycd��DXU�element�QbWe]U^dc�c`USYVi
jUb_�_b�]_bU�^Ug�QbWe]U^dc�d_�RU�QTTUT�d_�dXU�\Ycd�Y^�`\QSU�_V�dX_cU
dXQd�gUbU�TU\UdUT��5QSX�U\U]U^d�QbWe]U^d�gY\\�RUS_]U�Q�cU`QbQdU
U\U]U^d�_V�dXU�\Ycd��9V�^_�U\U]U^d�QbWe]U^dc�QbU�c`USYVYUT��dXU^�dXU
U\U]U^dc�RUdgUU^�first�Q^T�last�QbU�cY]`\i�TU\UdUT�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�$! \cUQbSX���CUU�YV�Q�\Ycd� S_^dQY^c�Q�`QbdYSe\Qb�U\U�
]U^d

Ci^dQh*

lsearch [mode] list pattern

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�cUQbSXUc�dXU�U\U]U^dc�_V�list�d_�cUU�YV�_^U�_V�dXU]
]QdSXUc�pattern��9V�c_��dXU�S_]]Q^T�bUdeb^c�dXU�Y^TUh�_V�dXU�VYbcd
]QdSXY^W�U\U]U^d��9V�^_d��dXU�S_]]Q^T�bUdeb^c��!��DXU�mode�QbWe�
]U^d�Y^TYSQdUc�X_g�dXU�U\U]U^dc�_V�dXU�\Ycd�QbU�d_�RU�]QdSXUT�QWQY^cd
pattern�Q^T�Yd�]ecd�XQfU�_^U�_V�dXU�V_\\_gY^W�fQ\eUc*

�exact
DXU�\Ycd�U\U]U^d�]ecd�S_^dQY^�UhQSd\i�dXU�cQ]U�cdbY^W�Qc�`QddUb^�

�glob
@QddUb^�Yc�Q�W\_R�cdi\U�`QddUb^�gXYSX�Yc�]QdSXUT�QWQY^cd�UQSX�\Ycd�U\U�
]U^d�ecY^W�dXU�cQ]U�be\Uc�Qc�dXU�cdbY^W�]QdSX�S_]]Q^T�

�regexp
@QddUb^�Yc�dbUQdUT�Qc�Q�bUWe\Qb�Uh`bUccY_^�Q^T�]QdSXUT�QWQY^cd�UQSX�\Ycd
U\U]U^d�ecY^W�dXU�cQ]U�be\Uc�Qc�dXU�bUWUh`�S_]]Q^T�

9V�]_TU�Yc�_]YddUT�dXU^�Yd�TUVQe\dc�d_��W\_R�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�$" \c_bd���C_bd�dXU�U\U]U^dc�_V�Q�\Ycd

Ci^dQh*

lsort [options] list

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�c_bdc�dXU�U\U]U^dc�_V�list��bUdeb^Y^W�Q�^Ug�\Ycd�Y^
c_bdUT�_bTUb��2i�TUVQe\d�1C399�c_bdY^W�Yc�ecUT�gYdX�dXU�bUce\d�bUdeb^UT
Y^�Y^SbUQcY^W�_bTUb��8_gUfUb��Q^i�_V�dXU�V_\\_gY^W�_`dY_^c�]Qi�RU
c`USYVYUT�RUV_bU�list�d_�S_^db_\�dXU�c_bdY^W�`b_SUcc��e^YaeU�QRRbUfYQ�
dY_^c�QbU�QSSU`dUT�*

�ascii
EcU�cdbY^W�S_]`QbYc_^�gYdX�1C399�S_\\QdY_^�_bTUb��DXYc�Yc�dXU�TUVQe\d�

�dictionary
EcU�TYSdY_^Qbi�cdi\U�S_]`QbYc_^��DXYc�Yc�dXU�cQ]U�Qc��ascii�UhSU`d��Q�
SQcU�Yc�YW^_bUT�UhSU`d�Qc�Q�dYU�RbUQ[Ub�Q^T��R��YV�dg_�cdbY^Wc�S_^dQY^
U]RUTTUT�^e]RUbc��dXU�^e]RUbc�S_]`QbU�Qc�Y^dUWUbc��^_d�SXQbQSdUbc�
6_b�UhQ]`\U��Y^��dictionary�]_TU��bigBoy�c_bdc�RUdgUU^�bigbang
Q^T�bigboy��Q^T�x10y�c_bdc�RUdgUU^�x9y�Q^T�x11y�

�integer
3_^fUbd�\Ycd�U\U]U^dc�d_�Y^dUWUbc�Q^T�ecU�Y^dUWUb�S_]`QbYc_^�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

�real
3_^fUbd�\Ycd�U\U]U^dc�d_�V\_QdY^W�`_Y^d

fQ\eUc�Q^T�ecU�V\_QdY^W�S_]`QbYc_^�

�command command
EcU�S_]]Q^T�Qc�Q�S_]`QbYc_^�S_]]Q^T��D_�S_]`QbU�dg_�U\U]U^dc�
UfQ\eQdU�Q�D9=�cSbY`d�S_^cYcdY^W�_V�S_]]Q^T�gYdX�dXU�dg_�U\U]U^dc
Q``U^TUT�Qc�QTTYdY_^Q\�QbWe]U^dc���DXU�cSbY`d�cX_e\T�bUdeb^�Q^�Y^dU�
WUb�\Ucc�dXQ^��UaeQ\�d_��_b�WbUQdUb�dXQ^�jUb_�YV�dXU�VYbcd�U\U]U^d�Yc�d_�RU
S_^cYTUbUT�\Ucc�dXQ^��UaeQ\�d_��_b�WbUQdUb�dXQ^�dXU�cUS_^T��bUc`US�
dYfU\i�

�increasing
C_bd�dXU�\Ycd�Y^�Y^SbUQcY^W�_bTUb���c]Q\\Ucd��YdU]c�VYbcd���DXYc�Yc�dXU�TU�
VQe\d�

�decreasing
C_bd�dXU�\Ycd�Y^�TUSbUQcY^W�_rder ("largest" items first).

-index index
9V�dXYc�_`dY_^�Yc�c`USYVYUT��UQSX�_V�dXU�U\U]U^dc�_V�\Ycd�]ecd�YdcU\V�RU�Q
`b_`Ub�D9=�ceR\Ycd��9^cdUQT�_V�c_bdY^W�RQcUT�_^�gX_\U�ceR\Ycdc��\c_bd
gY\\�UhdbQSd�dXU�Y^TUh�dX�U\U]U^d�Vb_]�UQSX�ceR\Ycd�Q^T�c_bd�RQcUT�_^
dXU�WYfU^�U\U]U^d��6_b�UhQ]`\U��lsort��Y^dUWUb��Y^TUh�!�kk6Ybcd�"$m
kCUS_^T�!(m�kDXYbT�# mmbUdeb^c�kCUS_^T�!(m�k6Ybcd�"$m�kDXYbT�# m��DXYc
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_`dY_^�Yc�]eSX�]_bU�UVVYSYU^d�dXQ^�ecY^W��S_]]Q^T�d_�QSXYUfU�dXU
cQ]U�UVVUSd�

5hQ]`\U*

6_b�UhQ]`\U��\c_bd��Y^dUWUb��Y^TUh�!�kk6Ybcd�"$m�kCUS_^T�!(m�kDXYbT
# mmbUdeb^c�kCUS_^T�!(m�k6Ybcd�"$m�kDXYbT�# m��DXYc�_`dY_^�Yc�]eSX�]_bU
UVVYSYU^d�dXQ^�ecY^W��command�d_�QSXYUfU�dXU�cQ]U�UVVUSd�
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'(�#�$# _`U^���?`U^�Q�VY\U�RQcUT�_b�S_]]Q^T�`Y`U\Y^U
SXQ^^U\

Ci^dQh*

open fileName
open fileName access
open fileName access permissions

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�_`U^c�Q�VY\U��cUbYQ\�`_bd��_b�S_]]Q^T�`Y`U\Y^U�Q^T�bU�
deb^c�Q�SXQ^^U\�YTU^dYVYUb�dXQd�]Qi�RU�ecUT�Y^�VedebU�Y^f_SQdY_^c�_V
S_]]Q^Tc�\Y[U�read��puts��Q^T�close��9V�dXU�VYbcd�SXQbQSdUb�_V�file-
Name�Yc�^_d�l�dXU^�dXU�S_]]Q^T�_`U^c�Q�VY\U*�fileName�WYfUc�dXU
^Q]U�_V�dXU�VY\U�d_�_`U^��Q^T�Yd�]ecd�S_^V_b]�d_�dXU�S_^fU^dY_^c�TU�
cSbYRUT�Y^�dXU�filename�]Q^eQ\�U^dbi�

DXU�access�QbWe]U^d��YV�`bUcU^d��Y^TYSQdUc�dXU�gQi�Y^�gXYSX�dXU�VY\U
�_b�S_]]Q^T�`Y`U\Y^U��Yc�d_�RU�QSSUccUT��9^�dXU�VYbcd�V_b]�QSSUcc�]Qi
XQfU�Q^i�_V�dXU�V_\\_gY^W�fQ\eUc*

r
?`U^�dXU�VY\U�V_b�bUQTY^W�_^\i+�dXU�VY\U�]ecd�Q\bUQTi�UhYcd��DXYc�Yc�dXU
TUVQe\d�fQ\eU�YV�QSSUcc�Yc�^_d�c`USYVYUT�
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r+
?`U^�dXU�VY\U�V_b�R_dX�bUQTY^W�Q^T�gbYdY^W+�dXU�VY\U�]ecd�Q\bUQTi�UhYcd�

w
?`U^�dXU�VY\U�V_b�gbYdY^W�_^\i��Dbe^SQdU�Yd�YV�Yd�UhYcdc���9V�Yd�T_Uc^�d�UhYcd�
SbUQdU�Q�^Ug�VY\U�

w+
?`U^�dXU�VY\U�V_b�bUQTY^W�Q^T�gbYdY^W���Dbe^SQdU�Yd�YV�Yd�UhYcdc��9V�Yd
T_Uc^�d�UhYcd��SbUQdU�Q�^Ug�VY\U�

a
?`U^�dXU�VY\U�V_b�gbYdY^W�_^\i���DXU�VY\U�]ecd�Q\bUQTi�UhYcd��Q^T�dXU�VY\U
Yc�`_cYdY_^UT�c_�dXQd�^Ug�TQdQ�Yc�Q``U^TUT�d_�dXU�VY\U�

a+
?`U^�dXU�VY\U�V_b�bUQTY^W�Q^T�gbYdY^W���9V�dXU�VY\U�T_Uc^�d�UhYcd��SbUQdU�Q
^Ug�U]`di�VY\U��CUd�dXU�Y^YdYQ\�QSSUcc�`_cYdY_^��d_�dXU�U^T�_V�dXU�VY\U�

9^�dXU�cUS_^T�V_b]��access�S_^cYcdc�_V�Q�\Ycd�_V�Q^i�_V�dXU�V_\\_gY^W
V\QWc��Q\\�_V�gXYSX�XQfU�dXU�cdQ^TQbT�@?C9H�]UQ^Y^Wc��?^U�_V�dXU�V\QWc
]ecd�RU�UYdXUb�RDONLY, WRONLY�_b�RDWR.

RDONLY
?`U^�dXU�VY\U�V_b�bUQTY^W�_^\i�

WRONLY
?`U^�dXU�VY\U�V_b�gbYdY^W�_^\i�
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RDWR
?`U^�dXU�VY\U�V_b�R_dX�bUQTY^W�Q^T�gbYdY^W�

APPEND
CUd�dXU�VY\U�`_Y^dUb�d_�dXU�U^T�_V�dXU�VY\U�`bY_b�d_�UQSX�gbYdU�

CREAT
3bUQdU�dXU�VY\U�YV�Yd�T_Uc^�d�Q\bUQTi�UhYcd��gYdX_ed�dXYc�V\QW�Yd�Yc�Q^�Ubb_b
V_b�dXU�VY\U�^_d�d_�UhYcd��

EXCL
9V�3B51D�Yc�Q\c_�c`USYVYUT��Q^�Ubb_b�Yc�bUdeb^UT�YV�dXU�VY\U�Q\bUQTi�UhYcdc�

NOCTTY
9V�dXU�VY\U�Yc�Q�dUb]Y^Q\�TUfYSU��dXYc�V\QW�`bUfU^dc�dXU�VY\U�Vb_]�RUS_]�
Y^W�dXU�S_^db_\\Y^W�dUb]Y^Q\�_V�dXU�`b_SUcc�

NONBLOCK
@bUfU^dc�dXU�`b_SUcc�Vb_]�R\_S[Y^W�gXY\U�_`U^Y^W�dXU�VY\U��Q^T�`_ccY�
R\i�Y^�ceRcUaeU^d�9�?�_`UbQdY_^c���DXU�UhQSd�RUXQfY_b�_V�dXYc�V\QW�Yc
cicdU]��Q^T�TUfYSU�TU`U^TU^d+�Ydc�ecU�Yc�TYcS_ebQWUT��Yd�Yc�RUddUb�d_�ecU
dXU�fconfigure�S_]]Q^T�d_�`ed�Q�VY\U�Y^�^_^R\_S[Y^W�]_TU���6_b
TUdQY\c�bUVUb�d_�i_eb�cicdU]�T_Se]U^dQdY_^�_^�dXU�_`U^�cicdU]�SQ\\�c
O_NONBLOCK�V\QW�

DBE>3
9V�dXU�VY\U�UhYcdc�Yd�Yc�dbe^SQdUT�d_�zero�\U^WdX�

9V�Q�^Ug�VY\U�Yc�SbUQdUT�Qc�`Qbd�_V�_`U^Y^W�Yd��permissions��Q^�Y^dU�
WUb��Yc�ecUT�d_�cUd�dXU�`Ub]YccY_^c�V_b�dXU�^Ug�VY\U�Y^�S_^Ze^SdY_^�gYdX
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dXU�`b_SUcc�c�VY\U�]_TU�SbUQdY_^�]Qc[��Permissions�TUVQe\dc�d_� &&&�

3?==1>4�@9@5<9>5C

9V�dXU�VYbcd�SXQbQSdUb�_V�fileName�Yc��l��dXU^�dXU�bU]QY^Y^W�SXQbQSdUbc
_V�fileName�QbU�dbUQdUT�Qc�Q�\Ycd�_V�QbWe]U^dc�dXQd�TUcSbYRU�Q�S_]�
]Q^T�`Y`U\Y^U�d_�Y^f_[U��Y^�dXU�cQ]U�cdi\U�Qc�dXU�QbWe]U^dc�V_b�exec�
9^�dXYc�SQcU��dXU�SXQ^^U\�YTU^dYVYUb�bUdeb^UT�Ri�open�]Qi�RU�ecUT�d_
gbYdU�d_�dXU�S_]]Q^T�c�Y^`ed�`Y`U�_b�bUQT�Vb_]�Ydc�_ed`ed�`Y`U��TU�
`U^TY^W�_^�dXU�fQ\eU�_V�access��9V�gbYdU�_^\i�QSSUcc�Yc�ecUT��U�W��ac-
cess�Yc�g���dXU^�cdQ^TQbT�_ed`ed�V_b�dXU�`Y`U\Y^U�Yc�TYbUSdUT�d_�dXU
SebbU^d�cdQ^TQbT�_ed`ed�e^\Ucc�_fUbbYTTU^�Ri�dXU�S_]]Q^T��9V�bUQT�
_^\i�access�Yc�ecUT��U�W��access�Yc�b���cdQ^TQbT�Y^`ed�V_b�dXU�`Y`U\Y^U
Yc�dQ[U^�Vb_]�dXU�SebbU^d�cdQ^TQbT�Y^`ed�e^\Ucc�_fUbbYTTU^�Ri�dXU
S_]]Q^T�

C5B91<�3?==E>931D9?>C

9V�fileName�bUVUbc�d_�Q�cUbYQ\�`_bd��dXU^�dXU�c`USYVYUT�cUbYQ\�`_bd�Yc
_`U^UT�Q^T�Y^YdYQ\YjUT�Y^�Q�`\QdV_b]�TU`U^TU^d�]Q^^Ub��1SSU`dQR\U
fQ\eUc�V_b�dXU�fileName�d_�ecU�d_�_`U^�Q�cUbYQ\�`_bd�QbU�TUcSbYRUT�Y^
dXU�@?BD129<9DI�9CCE5C�cUSdY_^�

3?>697EB1D9?>�?@D9?>C

DXU�fconfigure�S_]]Q^T�SQ^�RU�ecUT�d_�aeUbi�Q^T�cUd�dXU�V_\\_g�
Y^W�S_^VYWebQdY_^�_`dY_^�V_b�_`U^�cUbYQ\�`_bdc*
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�mode�baud,parity,data,stop. DXYc�_`dY_^�Yc�Q�cUd�_V�$�S_]]Q�
cU`QbQdUT�fQ\eUc*�dXU�RQeT�bQdU��`QbYdi��^e]RUb�_V�TQdQ�RYdc��Q^T�^e]�
RUb�_V�cd_`�RYdc�V_b�dXYc�cUbYQ\�`_bd���DXU�RQeT�bQdU�Yc�Q�cY]`\U�Y^dUWUb
dXQd�c`USYVYUc�dXU�S_^^USdY_^�c`UUT��@QbYdi�Yc�_^U�_V�dXU�V_\\_gY^W�\Ud�
dUbc*�^��_��U��]��c+�bUc`USdYfU\i�cYW^YViY^W�dXU�`QbYdi�_`dY_^c�_V��^_^U��
�_TT����UfU^����]Qb[���_b��c`QSU����4QdQ�Yc�dXU�^e]RUb�_V�TQdQ�RYdc�Q^T
cX_e\T�RU�Q^�Y^dUWUb�Vb_]�%�d_�(��gXY\U�cd_`�Yc�dXU�^e]RUb�_V�cd_`�RYdc
Q^T�cX_e\T�RU�dXU�Y^dUWUb�!�_b�"�

@?BD129<9DI�9CCE5C

GY^T_gc��Q\\�fUbcY_^c�
FQ\YT�fQ\eUc�V_b�fileName�d_�_`U^�Q�cUbYQ\�`_bd�QbU�_V�dXU�V_b]�S_]H*�
gXUbU�H�Yc�Q�^e]RUb��WU^UbQ\\i�Vb_]�!�d_�$���1^�QddU]`d�d_�_`U^�Q�cU�
bYQ\�`_bd�dXQd�T_Uc�^_d�UhYcd�gY\\�VQY\�

GY^T_gc�>D
GXU^�be^^Y^W�D9=�Y^dUbQSdYfU\i��dXUbU�]Qi�RU�c_]U�cdbQ^WU�Y^dUbQS�
dY_^c�RUdgUU^�dXU�bUQ\�S_^c_\U��YV�_^U�Yc�`bUcU^d��Q^T�Q�S_]]Q^T�`Y`U�
\Y^U�dXQd�ecUc�cdQ^TQbT�Y^`ed�_b�_ed`ed���9V�Q�S_]]Q^T�`Y`U\Y^U�Yc
_`U^UT�V_b�bUQTY^W��c_]U�_V�dXU�\Y^Uc�U^dUbUT�Qd�dXU�S_^c_\U�gY\\�RU
cU^d�d_�dXU�S_]]Q^T�`Y`U\Y^U�Q^T�c_]U�gY\\�RU�cU^d�d_�dXU�D9=
UfQ\eQd_b���9V�Q�S_]]Q^T�`Y`U\Y^U�Yc�_`U^UT�V_b�gbYdY^W��[Uicdb_[Uc�U^�
dUbUT�Y^d_�dXU�S_^c_\U�QbU�^_d�fYcYR\U�e^dY\�dXU�`Y`U�Yc�S\_cUT���DXYc�RU�
XQfY_b�_SSebc�gXUdXUb�dXU�S_]]Q^T�`Y`U\Y^U�Yc�UhUSedY^W�!&�RYd�_b�#"�
RYd�Q``\YSQdY_^c���DXUcU�`b_R\U]c�_^\i�_SSeb�RUSQecU�R_dX�D9=�Q^T
dXU�SXY\T�Q``\YSQdY_^�QbU�S_]`UdY^W�V_b�dXU�S_^c_\U�Qd�dXU�cQ]U�dY]U�
9V�dXU�S_]]Q^T�`Y`U\Y^U�Yc�cdQbdUT�Vb_]�Q�cSbY`d��c_�dXQd�D9=�Yc�^_d�QS�
SUccY^W�dXU�S_^c_\U��_b�YV�dXU�S_]]Q^T�`Y`U\Y^U�T_Uc�^_d�ecU�cdQ^TQbT
Y^`ed�_b�_ed`ed��Red�Yc�bUTYbUSdUT�Vb_]�_b�d_�Q�VY\U��dXU^�dXU�QR_fU
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`b_R\U]c�T_�^_d�_SSeb�

GY^T_gc�)%
1�S_]]Q^T�`Y`U\Y^U�dXQd�UhUSedUc�Q�!&�RYd�4?C�Q``\YSQdY_^�SQ^^_d�RU
_`U^UT�V_b�R_dX�bUQTY^W�Q^T�gbYdY^W��cY^SU�!&�RYd�4?C�Q``\YSQdY_^c
dXQd�bUSUYfU�cdQ^TQbT�Y^`ed�Vb_]�Q�`Y`U�Q^T�cU^T�cdQ^TQbT�_ed`ed�d_�Q
`Y`U�be^�ci^SXb_^_ec\i���3_]]Q^T�`Y`U\Y^Uc�dXQd�T_�^_d�UhUSedU�!&�
RYd�4?C�Q``\YSQdY_^c�be^�Qci^SXb_^_ec\i�Q^T�SQ^�RU�_`U^UT�V_b�R_dX
bUQTY^W�Q^T�gbYdY^W�
GXU^�be^^Y^W�D9=�Y^dUbQSdYfU\i��dXUbU�]Qi�RU�c_]U�cdbQ^WU�Y^dUbQS�
dY_^c�RUdgUU^�dXU�bUQ\�S_^c_\U��YV�_^U�Yc�`bUcU^d��Q^T�Q�S_]]Q^T�`Y`U�
\Y^U�dXQd�ecUc�cdQ^TQbT�Y^`ed�_b�_ed`ed���9V�Q�S_]]Q^T�`Y`U\Y^U�Yc
_`U^UT�V_b�bUQTY^W�Vb_]�Q�#"�RYd�Q``\YSQdY_^��c_]U�_V�dXU�[Uicdb_[Uc
U^dUbUT�Qd�dXU�S_^c_\U�gY\\�RU�cU^d�d_�dXU�S_]]Q^T�`Y`U\Y^U�Q^T�c_]U
gY\\�RU�cU^d�d_�dXU�D9=�UfQ\eQd_b���9V�Q�S_]]Q^T�`Y`U\Y^U�Yc�_`U^UT
V_b�gbYdY^W�d_�Q�#"�RYd�Q``\YSQdY_^��^_�_ed`ed�Yc�fYcYR\U�_^�dXU�S_^c_\U
e^dY\�dXU�`Y`U�Yc�S\_cUT��DXUcU�`b_R\U]c�_^\i�_SSeb�RUSQecU�R_dX�D9=
Q^T�dXU�SXY\T�Q``\YSQdY_^�QbU�S_]`UdY^W�V_b�dXU�S_^c_\U�Qd�dXU�cQ]U
dY]U���9V�dXU�S_]]Q^T�`Y`U\Y^U�Yc�cdQbdUT�Vb_]�Q�cSbY`d��c_�dXQd�D9=�Yc
^_d�QSSUccY^W�dXU�S_^c_\U��_b�YV�dXU�S_]]Q^T�`Y`U\Y^U�T_Uc�^_d�ecU
cdQ^TQbT�Y^`ed�_b�_ed`ed��Red�Yc�bUTYbUSdUT�Vb_]�_b�d_�Q�VY\U��dXU^�dXU
QR_fU�`b_R\U]c�T_�^_d�_SSeb�
GXUdXUb�_b�^_d�D9=�Yc�be^^Y^W�Y^dUbQSdYfU\i��YV�Q�S_]]Q^T�`Y`U\Y^U�Yc
_`U^UT�V_b�bUQTY^W�Vb_]�Q�!&�RYd�4?C�Q``\YSQdY_^��dXU�SQ\\�d_�open
gY\\�^_d�bUdeb^�e^dY\�U^T�_V�VY\U�XQc�RUU^�bUSUYfUT�Vb_]�dXU�S_]]Q^T
`Y`U\Y^U�c�cdQ^TQbT�_ed`ed���9V�Q�S_]]Q^T�`Y`U\Y^U�Yc�_`U^UT�V_b�gbYd�
Y^W�d_�Q�!&�RYd�4?C�Q``\YSQdY_^��^_�TQdQ�gY\\�RU�cU^d�d_�dXU�S_]]Q^T
`Y`U\Y^U�c�cdQ^TQbT�_ed`ed�e^dY\�dXU�`Y`U�Yc�QSdeQ\\i�S\_cUT���DXYc�`b_R�
\U]�_SSebc�RUSQecU�!&�RYd�4?C�Q``\YSQdY_^c�QbU�be^�ci^SXb_^_ec\i��Qc
TUcSbYRUT�QR_fU�
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"(

GY^T_gc�#�H
1�S_]]Q^T�`Y`U\Y^U�SQ^�UhUSedU�!&�RYd�_b�#"�RYd�4?C�_b�GY^T_gc
Q``\YSQdY_^c��Red�dXU�SQ\\�d_�open�gY\\�^_d�bUdeb^�e^dY\�dXU�\Qcd�`b_WbQ]
Y^�dXU�`Y`U\Y^U�XQc�VY^YcXUT�UhUSedY^W+�S_]]Q^T�`Y`U\Y^Uc�be^�ci^�
SXb_^_ec\i���9V�dXU�`Y`U\Y^U�Yc�_`U^UT�gYdX�gbYdU�QSSUcc��UYdXUb�Zecd
gbYdY^W�_b�R_dX�bUQTY^W�Q^T�gbYdY^W��dXU�VYbcd�Q``\YSQdY_^�Y^�dXU�`Y`U�
\Y^U�gY\\�Y^cdUQT�cUU�Q^�Y]]UTYQdU�U^T�_V�VY\U+�Q^i�TQdQ�dXU�SQ\\Ub�gbYdUc
d_�dXU�_`U^�`Y`U�gY\\�Y^cdUQT�RU�TYcSQbTUT�
CY^SU�D9=�SQ^^_d�RU�be^�gYdX�Q�bUQ\�S_^c_\U�e^TUb�GY^T_gc�#�H�
dXUbU�QbU�^_�Y^dUbQSdY_^c�RUdgUU^�S_]]Q^T�`Y`U\Y^Uc�Q^T�dXU�S_^�
c_\U�

CUU�Q\c_*

close, filename, gets, read, puts, exec
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'(�#�$$ `bUSYcY_^���1\dUb�^e]RUb�bU`bUcU^dQdY_^�Q^T�S_^�
fUbcY_^�

Ci^dQh*

precision int c-format

precision double c-format

3_]]Q^T�CUd*�!� �_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�TUVY^U�dXU�3�V_b]Qd�cdbY^Wc��gYdX�gXYSX
^e]RUbc�QbU�_ed`ed��CY^SU�^e]RUbc�QbU�Q\gQic�S_^fUbdUT�RQS[�Q^T
V_bdX�RUdgUU^�dXUYb�Y^dUb^Q\�bU`bUcU^dQdY_^�Q^T�dXUYb�cdbY^W�bU`bUcU^�
dQdY_^��i_e�]YWXd�gQ^d�d_�c`USYVi�dXU�V_b]Qd�d_�WUd�`b_`Ub�dQRe\Qb�U^�
dbYUc�Q^T�dXU�\Y[U�

5hQ]`\U*

precision double “%.3f”

precision int “Value: %d”

DXU�cUS_^T�\Y^U�Yc�S_^cYTUbUT�RQT�cdi\U��Zecd�`ed�dXU�3�V_b]Qd�c`USYVYUb
Y^d_�Q^i�S_bbUc`_^TY^W�S_]]Q^T�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�$% `bY^d���CU^T�]UccQWUc �d_�S_^c_\U�_b�S_^c_\U�gY^�
T_g

Ci^dQh*

print str1 str2 ... strn

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�`bY^d�dXU�cdbY^Wc�str1 .. strn��DXU
cdbY^Wc�QbU�S_^SQdU^QdUT�ecY^W�concats�Q^T�`QccUT�d_�dXU�`bY^d�b_e�
dY^U��4ebY^W�S_^cdbeSdY_^�_V�dXU�D9=�Y^dUb`bUdUb�dXU�X_cd�cicdU]�XQc�d_
`Qcc�Q�`bY^d��Q^T�Q^�Ubb_b��Ve^SdY_^�d_�dXU�Y^dUb`bUdUb��9V�i_eb�X_cd�cic�
dU]�T_Uc�^_d�Q\\_g�`bY^dY^W��dXYc�S_]]Q^T�gY\\�RU�YW^_bUT�

BUdeb^c*

DXU�\Qcd�cdbY^W��strn�

5hQ]`\U*

print “How ^are ^^^you” ^doing?

WU^UbQdUc*

How are you doing?



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�$& `b_S���4UVY^U�Q�`b_SUTebU��gYdX�QbWe]U^dc�

Ci^dQh*

proc name parms script

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�Q�`b_SUTebU�Q^T�bUWYcdUbc�Yd�gYdX�dXU�^Q]U
name��1VdUb�TUVY^YdY_^��i_e�QbU�Q\\_gUT�d_�SQ\\�dXYc�]QSb_�Q^T�d_�`Qcc
`QbQ]UdUbc�d_�Yd��DXU�^e]RUb�_V�`QbQ]UdUbc�Yc�VYhUT��9V�i_e�T_�^_d�Y^�
dU^T�d_�Q\\_g�`QbQ]UdUbc��i_e�]ecd�`Qcc�Q^�U]`di�`QbQ]UdUb�\Ycd��U�W��

proc efunc { } {

…

}

@QbQ]UdUbc�QbU�QSSUccUT�Y^�dXU�cSbY`d�\Y[U�Q^i�_dXUb�fQbYQR\U��1VdUb�dXU
\__`�R_Ti�gQc�\UVd��dXU�`QbQ]UdUbc�QbU�_ed�_V�cS_`U�

BUSebcYfU�SQ\\c�QbU�ce``_bdUT�e`�d_�Q�]QhY]e]�^UcdY^W�TU`dX��!   ��

5hQ]`\U*

proc fak { value } {

     if value==1 {

 return 1

} else {

                       return [expr $value*[fak [expr $value-1]]]

}



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

✏ �9d�Yc�`_ccYR\U�d_�TUVY^U�TUVQe\d�`QbQ]UdUbc��DXYc�Yc�T_^U�Ri�`Qcc�
Y^W�dXU�`QbQ]UdUb�^Q]U�d_WUdXUb�gYdX�Ydc�TUVQe\d�fQ\eU�d_�dXU�`b_SU�
TebU�\Y[U�dXYc*

proc fak {{value 1}} …



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�$' `edc���GbYdU�d_�Q�SXQ^^U\

Ci^dQh*

puts [-nonewline] [channelId] string

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�gbYdUc�dXU�SXQbQSdUbc�WYfU^�Ri�cdbY^W�d_�dXU�SXQ^^U\
WYfU^�Ri�channelId��ChannelId�]ecd�RU�Q�SXQ^^U\�YTU^dYVYUb�ceSX�Qc
bUdeb^UT�Vb_]�Q�`bUfY_ec�Y^f_SQdY_^�_V�open�_b�socket��9d�]ecd�XQfU
RUU^�_`U^UT�V_b�_ed`ed��9V�^_�channelId�Yc�c`USYVYUT�dXU^�Yd�TUVQe\dc
d_�stdout��@edc�^_b]Q\\i�_ed`edc�Q�^Ug\Y^U�SXQbQSdUb�QVdUb�string�
Red�dXYc�VUQdebU�]Qi�RU�ce``bUccUT�Ri�c`USYViY^W�dXU��nonewline
cgYdSX�

>Ug\Y^U�SXQbQSdUbc�Y^�dXU�_ed`ed�QbU�dbQ^c\QdUT�Ri�puts�d_�`\QdV_b]�
c`USYVYS�U^T�_V�\Y^U�cUaeU^SUc�QSS_bTY^W�d_�dXU�SebbU^d�fQ\eU�_V�dXU��
translation�_`dY_^�V_b�dXU�SXQ^^U\��V_b�UhQ]`\U��_^�@3c�^Ug\Y^Uc
QbU�^_b]Q\\i�bU`\QSUT�gYdX�SQbbYQWU�bUdeb^�\Y^UVUUT�cUaeU^SUc+��_^
=QSY^d_cXUc�^Ug\Y^Uc�QbU�^_b]Q\\i�bU`\QSUT�gYdX�SQbbYQWU�bUdeb^c��
CUU�dXU�fconfigure�]Q^eQ\�U^dbi�V_b�Q�TYcSeccY_^�_V�U^T�_V�\Y^U
dbQ^c\QdY_^c�

D9=�ReVVUbc�_ed`ed�Y^dUb^Q\\i��c_�SXQbQSdUbc�gbYddU^�gYdX�puts�]Qi�^_d
Q``UQb�Y]]UTYQdU\i�_^�dXU�_ed`ed�VY\U�_b�TUfYSU+�D9=�gY\\�^_b]Q\\i�TU�
\Qi�_ed`ed�e^dY\�dXU�ReVVUb�Yc�Ve\\�_b�dXU�SXQ^^U\�Yc�S\_cUT��I_e�SQ^



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

V_bSU�_ed`ed�d_�Q``UQb�Y]]UTYQdU\i�gYdX�dXU�V\ecX�S_]]Q^T�

GXU^�dXU�_ed`ed�ReVVUb�VY\\c�e`��dXU�`edc�S_]]Q^T�gY\\�^_b]Q\\i
R\_S[�e^dY\�Q\\�dXU�ReVVUbUT�TQdQ�XQc�RUU^�QSSU`dUT�V_b�_ed`ed�Ri�dXU
_`UbQdY^W�cicdU]��9V�channelId�Yc�Y^�^_^R\_S[Y^W�]_TU�dXU^�dXU
puts�S_]]Q^T�gY\\�^_d�R\_S[�UfU^�YV�dXU�_`UbQdY^W�cicdU]�SQ^^_d�QS�
SU`d�dXU�TQdQ��9^cdUQT��D9=�S_^dY^eUc�d_�ReVVUb�dXU�TQdQ�Q^T�gbYdUc�Yd
Y^�dXU�RQS[Wb_e^T�Qc�VQcd�Qc�dXU�e^TUb\iY^W�VY\U�_b�TUfYSU�SQ^�QSSU`d�Yd�
DXU�Q``\YSQdY_^�]ecd�ecU�dXU�D9=�UfU^d�\__`�V_b�^_^R\_S[Y^W�_ed`ed
d_�g_b[+��_dXUbgYcU�D9=�^UfUb�VY^Tc�_ed�dXQd�dXU�VY\U�_b�TUfYSU�Yc�bUQTi
V_b�]_bU�_ed`ed�TQdQ��9d�Yc�`_ccYR\U�V_b�Q^�QbRYdbQbY\i�\QbWU�Q]_e^d�_V
TQdQ�d_�RU�ReVVUbUT�V_b�Q�SXQ^^U\�Y^�^_^R\_S[Y^W�]_TU��gXYSX�S_e\T
S_^ce]U�Q�\QbWU�Q]_e^d�_V�]U]_bi��D_�Qf_YT�gQcdY^W�]U]_bi�
^_^R\_S[Y^W�9�?�cX_e\T�^_b]Q\\i�RU�ecUT�Y^�Q^�UfU^d�TbYfU^�VQcXY_^
gYdX�dXU�fileevent�S_]]Q^T��T_^�d�Y^f_[U�`edc�e^\Ucc�i_e�XQfU�bU�
SU^d\i�RUU^�^_dYVYUT�fYQ�Q�VY\U�UfU^d�dXQd�dXU�SXQ^^U\�Yc�bUQTi�V_b�]_bU
_ed`ed�TQdQ��

CUU�Q\c_*

fileevent(n)



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�$( `gT���BUdeb^�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi

Ci^dQh*

Pwd

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

BUdeb^c�dXU�`QdX�^Q]U�_V�dXU�SebbU^d�g_b[Y^W�TYbUSd_bi�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�$) bUQT���BUQT�Vb_]�Q�SXQ^^U\

Ci^dQh*

read [-nonewline] channelId
read channelId numBytes  xx

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

9^�dXU�VYbcd�V_b]��dXU�read�S_]]Q^T�bUQTc�Q\\�_V�dXU�TQdQ�Vb_]�chan-
nelId�e`�d_�dXU�U^T�_V�dXU�VY\U��9V�dXU��nonewline�cgYdSX�Yc�c`USYVYUT
dXU^�dXU�\Qcd�SXQbQSdUb�_V�dXU�VY\U�Yc�TYcSQbTUT�YV�Yd�Yc�Q�^Ug\Y^U��9^�dXU
cUS_^T�V_b]��dXU�UhdbQ�QbWe]U^d�c`USYVYUc�X_g�]Q^i�RidUc�d_�bUQT�
5hQSd\i�dXQd�]Q^i�RidUc�gY\\�RU�bUQT�Q^T�bUdeb^UT��e^\Ucc�dXUbU�QbU
VUgUb�dXQ^�numBytes�\UVd�Y^�dXU�VY\U+��Y^�dXYc�SQcU�Q\\�dXU�bU]QY^Y^W
RidUc�QbU�bUdeb^UT�

9V�channelId�Yc�Y^�^_^R\_S[Y^W�]_TU��dXU�S_]]Q^T�]Qi�^_d�bUQT�Qc
]Q^i�RidUc�Qc�bUaeUcdUT*��_^SU�Q\\�QfQY\QR\U�Y^`ed�XQc�RUU^�bUQT��dXU
S_]]Q^T�gY\\�bUdeb^�dXU�TQdQ�dXQd�Yc�QfQY\QR\U�bQdXUb�dXQ^�R\_S[Y^W�V_b
]_bU�Y^`ed��DXU��nonewline�cgYdSX�Yc�YW^_bUT�YV�dXU�S_]]Q^T�bU�
deb^c�RUV_bU�bUQSXY^W�dXU�U^T�_V�dXU�VY\U�

Read�dbQ^c\QdUc�U^T�_V�\Y^U�cUaeU^SUc�Y^�dXU�Y^`ed�Y^d_�^Ug\Y^U�SXQb�
QSdUbc�QSS_bTY^W�d_�dXU��dbQ^c\QdY_^�_`dY_^�V_b�dXU�SXQ^^U\��CUU�dXU
]Q^eQ\�U^dbi�V_b�fconfigure�V_b�TUdQY\c�_^�dXU��translation�_`�
dY_^�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

CUU�Q\c_*

eof, fblocked, fconfigure



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�%  bUWUh`���=QdSX�Q�bUWe \Qb�Uh`bUccY_^�QWQY^cd�Q
cdbY^W

Ci^dQh*

regexp [switches] exp string [matchVar] [subMatchVar sub-
MatchVar ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�TUdUb]Y^Uc�gXUdXUb�dXU�bUWe\Qb�Uh`bUccY_^�exp
]QdSXUc�`Qbd�_b�Q\\�_V�string�Q^T�bUdeb^c�!�YV�Yd�T_Uc�� �YV�Yd�T_Uc^�d�

9V�QTTYdY_^Q\�QbWe]U^dc�QbU�c`USYVYUT�QVdUb�string�dXU^�dXUi�QbU
dbUQdUT�Qc�dXU�^Q]Uc�_V�fQbYQR\Uc�Y^�gXYSX�d_�bUdeb^�Y^V_b]QdY_^�QR_ed
gXYSX�`Qbd�c��_V�string�]QdSXUT�Uh`��MatchVar�gY\\�RU�cUd�d_�dXU
bQ^WU�_V�cdbY^W�dXQd�]QdSXUT�Q\\�_V�Uh`���DXU�VYbcd�subMatchVar�gY\\
S_^dQY^�dXU�SXQbQSdUbc�Y^�cdbY^W�dXQd�]QdSXUT�dXU�\UVd]_cd�`QbU^dXU�
cYjUT�ceRUh`bUccY_^�gYdXY^�Uh`��dXU�^Uhd�subMatchVar�gY\\�S_^dQY^
dXU�SXQbQSdUbc�dXQd�]QdSXUT�dXU�^Uhd�`QbU^dXUcYjUT�ceRUh`bUccY_^�d_
dXU�bYWXd�Y^�Uh`��Q^T�c_�_^�

9V�dXU�Y^YdYQ\�QbWe]U^dc�d_�regexp�cdQbd�gYdX���dXU^�dXUi�QbU�dbUQdUT�Qc
cgYdSXUc���DXU�V_\\_gY^W�cgYdSXUc�QbU�SebbU^d\i�ce``_bdUT*

�nocase
3QecUc�e``Ub�SQcU�SXQbQSdUbc�Y^�cdbY^W�d_�RU�dbUQdUT�Qc�\_gUb�SQcU�Teb�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

Y^W�dXU�]QdSXY^W�`b_SUcc�

�indices
3XQ^WUc�gXQd�Yc�cd_bUT�Y^�dXU�subMatchVars���9^cdUQT�_V�cd_bY^W�dXU
]QdSXY^W�SXQbQSdUbc�Vb_]�string��UQSX�fQbYQR\U�gY\\�S_^dQY^�Q�\Ycd�_V
dg_�TUSY]Q\�cdbY^Wc�WYfY^W�dXU�Y^TYSUc�Y^�string�_V�dXU�VYbcd�Q^T�\Qcd
SXQbQSdUbc�Y^�dXU�]QdSXY^W�bQ^WU�_V�SXQbQSdUbc�

--
=Qb[c�dXU�U^T�_V�cgYdSXUc���DXU�QbWe]U^d�V_\\_gY^W�dXYc�_^U�gY\\�RU
dbUQdUT�Qc�Uh`�UfU^�YV�Yd�cdQbdc�gYdX�Q���

9V�dXUbU�QbU�]_bU�subMatchVar’s�dXQ^�`QbU^dXUcYjUT�ceRUh`bUccY_^c
gYdXY^�Uh`��_b�YV�Q�`QbdYSe\Qb�ceRUh`bUccY_^�Y^�Uh`�T_Uc^�d�]QdSX�dXU
cdbY^W��U�W��RUSQecU�Yd�gQc�Y^�Q�`_bdY_^�_V�dXU�Uh`bUccY_^�dXQd�gQc^�d
]QdSXUT���dXU^�dXU�S_bbUc`_^TY^W�subMatchVar�gY\\�RU�cUd�d_
��!�!���YV��Y^TYSUc�XQc�RUU^�c`USYVYUT�_b�d_�Q^�U]`di�cdbY^W�_dXUbgYcU�

B57E<1B�5H@B5CC9?>C

BUWe\Qb�Uh`bUccY_^c�QbU�Y]`\U]U^dUT�ecY^W�8U^bi�C`U^SUb�c�`QS[QWU
�dXQ^[c��8U^bi����Q^T�]eSX�_V�dXU�TUcSbY`dY_^�_V�bUWe\Qb�Uh`bUccY_^c
RU\_g�Yc�S_`YUT�fUbRQdY]�Vb_]�XYc�]Q^eQ\�U^dbi�

1�bUWe\Qb�Uh`bUccY_^�Yc�jUb_�_b�]_bU�branches��cU`QbQdUT�Ri��l���9d
]QdSXUc�Q^idXY^W�dXQd�]QdSXUc�_^U�_V�dXU�RbQ^SXUc�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

1�RbQ^SX�Yc�jUb_�_b�]_bU�pieces��S_^SQdU^QdUT��9d�]QdSXUc�Q�]QdSX
V_b�dXU�VYbcd��V_\\_gUT�Ri�Q�]QdSX�V_b�dXU�cUS_^T��UdS�

1�`YUSU�Yc�Q^�atom�`_ccYR\i�V_\\_gUT�Ri�����������_b��/���1^�Qd_]�V_\�
\_gUT�Ri�����]QdSXUc�Q�cUaeU^SU�_V� �_b�]_bU�]QdSXUc�_V�dXU�Qd_]�
1^�Qd_]�V_\\_gUT�Ri�����]QdSXUc�Q�cUaeU^SU�_V�!�_b�]_bU�]QdSXUc�_V
dXU�Qd_]��1^�Qd_]�V_\\_gUT�Ri��/��]QdSXUc�Q�]QdSX�_V�dXU�Qd_]��_b
dXU�^e\\�cdbY^W�

1^�Qd_]�Yc�Q�bUWe\Qb�Uh`bUccY_^�Y^�`QbU^dXUcUc��]QdSXY^W�Q�]QdSX�V_b
dXU�bUWe\Qb�Uh`bUccY_^���Q�range��cUU�RU\_g��������]QdSXY^W�Q^i�cY^W\U
SXQbQSdUb����N���]QdSXY^W�dXU�^e\\�cdbY^W�Qd�dXU�RUWY^^Y^W�_V�dXU�Y^`ed
cdbY^W��������]QdSXY^W�dXU�^e\\�cdbY^W�Qd�dXU�U^T�_V�dXU�Y^`ed�cdbY^W���Q
�L��V_\\_gUT�Ri�Q�cY^W\U�SXQbQSdUb��]QdSXY^W�dXQd�SXQbQSdUb���_b�Q�cY^W\U
SXQbQSdUb�gYdX�^_�_dXUb�cYW^YVYSQ^SU��]QdSXY^W�dXQd�SXQbQSdUb��

1�range�Yc�Q�cUaeU^SU�_V�SXQbQSdUbc�U^S\_cUT�Y^��KM���9d�^_b]Q\\i
]QdSXUc�Q^i�cY^W\U�SXQbQSdUb�Vb_]�dXU�cUaeU^SU��9V�dXU�cUaeU^SU�RU�
WY^c�gYdX��N���Yd�]QdSXUc�Q^i�cY^W\U�SXQbQSdUb�^_d�Vb_]�dXU�bUcd�_V�dXU
cUaeU^SU��9V�dg_�SXQbQSdUbc�Y^�dXU�cUaeU^SU�QbU�cU`QbQdUT�Ri������dXYc�Yc
cX_bdXQ^T�V_b�dXU�Ve\\�\Ycd�_V�1C399�SXQbQSdUbc�RUdgUU^�dXU]��U�W���K �
)M��]QdSXUc�Q^i�TUSY]Q\�TYWYd���D_�Y^S\eTU�Q�\YdUbQ\��M��Y^�dXU�cU�
aeU^SU��]Q[U�Yd�dXU�VYbcd�SXQbQSdUb��V_\\_gY^W�Q�`_ccYR\U��N����D_�Y^�
S\eTU�Q�\YdUbQ\������]Q[U�Yd�dXU�VYbcd�_b�\Qcd�SXQbQSdUb�

38??C9>7�1=?>7�1<D5B>1D9F5�=1D385C



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

9^�WU^UbQ\�dXUbU�]Qi�RU�]_bU�dXQ^�_^U�gQi�d_�]QdSX�Q�bUWe\Qb�Uh`bUc�
cY_^�d_�Q^�Y^`ed�cdbY^W���6_b�UhQ]`\U��S_^cYTUb�dXU�S_]]Q^T

regexp  (a*)b*

aabaaabb  x  y

3_^cYTUbY^W�_^\i�dXU�be\Uc�WYfU^�c_�VQb��h�Q^T�i�S_e\T�U^T�e`�gYdX�dXU
fQ\eUc�aabb�Q^T�aa��aaab�Q^T�aaa��ab�Q^T�Q��_b�Q^i�_V�cUfUbQ\�_dXUb
S_]RY^QdY_^c��D_�bUc_\fU�dXYc�`_dU^dYQ\�Q]RYWeYdi�regexp�SX__cUc
Q]_^W�Q\dUb^QdYfUc�ecY^W�dXU�be\U��VYbcd�dXU^�\_^WUcd���9^�_dXUb�g_bTc�
Yd�S_^cYTUbc�dXU�`_ccYR\U�]QdSXUc�Y^�_bTUb�g_b[Y^W�Vb_]�\UVd�d_�bYWXd
QSb_cc�dXU�Y^`ed�cdbY^W�Q^T�dXU�`QddUb^��Q^T�Yd�QddU]`dc�d_�]QdSX
\_^WUb�`YUSUc�_V�dXU�Y^`ed�cdbY^W�RUV_bU�cX_bdUb�_^Uc��=_bU�c`USYVY�
SQ\\i��dXU�V_\\_gY^W�be\Uc�Q``\i�Y^�TUSbUQcY^W�_bTUb�_V�`bY_bYdi*

9V�Q�bUWe\Qb�Uh`bUccY_^�S_e\T�]QdSX�dg_�TYVVUbU^d�`Qbdc�_V�Q^�Y^`ed
cdbY^W�dXU^�Yd�gY\\�]QdSX�dXU�_^U�dXQd�RUWY^c�UQb\YUcd�

9V�Q�bUWe\Qb�Uh`bUccY_^�S_^dQY^c�l�_`UbQd_bc�dXU^�dXU�\UVd]_cd�]QdSXY^W
ceR�Uh`bUccY_^�Yc�SX_cU^�

9^�������Q^T�/�S_^cdbeSdc��\_^WUb�]QdSXUc�QbU�SX_cU^�Y^�`bUVUbU^SU�d_
cX_bdUb�_^Uc�

9^�cUaeU^SUc�_V�Uh`bUccY_^�S_]`_^U^dc�dXU�S_]`_^U^dc�QbU�S_^cYT�
UbUT�Vb_]�\UVd�d_�bYWXd�

9^�dXU�UhQ]`\U�Vb_]�QR_fU��(a*)b*�]QdSXUc�aab*��dXU�(a*)�`_bdY_^
_V�dXU�`QddUb^�Yc�]QdSXUT�VYbcd�Q^T�Yd�S_^ce]Uc�dXU�\UQTY^W�QQ+�dXU^



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

dXU�b*�`_bdY_^�_V�dXU�`QddUb^�S_^ce]Uc�dXU�^Uhd�b��?b��S_^cYTUb�dXU
V_\\_gY^W�UhQ]`\U*

regexp  (ab|a)(b*)c  abc  x  y  z

1VdUb�dXYc�S_]]Q^T�x�gY\\�RU�abc��i�gY\\�RU�ab��Q^T�j�gY\\�RU�Q^�U]`di
cdbY^W��Be\U�$�c`USYVYUc�dXQd��abla��WUdc�VYbcd�cX_d�Qd�dXU�Y^`ed�cdbY^W�Q^T
Be\U�"�c`USYVYUc�dXQd�dXU�ab�ceR�Uh`bUccY_^�Yc�SXUS[UT�RUV_bU�dXU�a
ceR�Uh`bUccY_^��DXec�dXU�b�XQc�Q\bUQTi�RUU^�S\QY]UT�RUV_bU�dXU��b��
S_]`_^U^d�Yc�SXUS[UT�Q^T��b*��]ecd�]QdSX�Q^�U]`di�cdbY^W�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�%! �bUWYcdUbT\\���BUWYcdUb� ��<_QT�Q�4<<

Ci^dQh*

registerdll dllname

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�d_�Ti^Q]YSQ\\i�\_QT�Q�4<<��DXU�SebbU^d�Y^dUb�
`bUdUb�Yc�`QccUT�d_�dXYc�4<<�Q^T�dXU�4<<µc�D9=�Ve^SdY_^c�QbU�QTTUT�d_
dXU�SebbU^d�Y^dUb`bUdUb�

@\UQcU�SXUS[�dXU�SXQ`dUb�QR_ed�X_g�d_�gbYdU�Q^�UhdU^cY_^�4<<�V_b
D9=�

BUdeb^c*

²!³�Y^�SQcU�_V�ceSSUcc��² ³�_dXUbgYcU�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�%" bUWceR���@UbV_b]�ceRc dYdedY_^c�RQcUT�_^�bUWe\Qb
Uh`bUccY_^�`QddUb^�]QdSXY^W

Ci^dQh*

regsub [switches] exp string subSpec varName

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�]QdSXUc�dXU�bUWe\Qb�Uh`bUccY_^�exp�QWQY^cd�string�
Q^T�Yd�S_`YUc�string�d_�dXU�fQbYQR\U�gX_cU�^Q]U�Yc�WYfU^�Ri�fQb>Q]U�
9V�dXUbU�Yc�Q�]QdSX��dXU^�gXY\U�S_`iY^W�string�d_�varName�dXU�`_b�
dY_^�_V�cdbY^W�dXQd�]QdSXUT�Uh`�Yc�bU`\QSUT�gYdX�subSpec��9V�subSpec
S_^dQY^c�Q�����_b��L ���dXU^�Yd�Yc�bU`\QSUT�Y^�dXU�ceRcdYdedY_^�gYdX�dXU
`_bdY_^�_V�cdbY^W�dXQd�]QdSXUT�Uh`��9V�subSpec�S_^dQY^c�Q��L^���gXUbU
^�Yc�Q�TYWYd�RUdgUU^�!�Q^T�)��dXU^�Yd�Yc�bU`\QSUT�Y^�dXU�ceRcdYdedY_^�gYdX
dXU�`_bdY_^�_V�cdbY^W�dXQd�]QdSXUT�dXU�^�dX�`QbU^dXUcYjUT�ceRUh`bUc�
cY_^�_V�Uh`��1TTYdY_^Q\�RQS[c\QcXUc�]Qi�RU�ecUT�Y^�subSpec�d_�`bU�
fU^d�c`USYQ\�Y^dUb`bUdQdY_^�_V�����_b��L ��_b��L^��_b�RQS[c\QcX��DXU�ecU
_V�RQS[c\QcXUc�Y^�ceRC`US�dU^Tc�d_�Y^dUbQSd�RQT\i�gYdX�dXU�D9=�`QbcUb�c
ecU�_V�RQS[c\QcXUc��c_�Yd�c�WU^UbQ\\i�cQVUcd�d_�U^S\_cU�subSpec�Y^�RbQSUc
YV�Yd�Y^S\eTUc�RQS[c\QcXUc�

9V�dXU�Y^YdYQ\�QbWe]U^dc�d_�regexp�cdQbd�gYdX���dXU^�dXUi�QbU�dbUQdUT�Qc
cgYdSXUc���DXU�V_\\_gY^W�cgYdSXUc�QbU�SebbU^d\i�ce``_bdUT*

�all
1\\�bQ^WUc�Y^�cdbY^W�dXQd�]QdSX�Uh`�QbU�V_e^T�Q^T�ceRcdYdedY_^�Yc�`Ub�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

V_b]UT�V_b�UQSX�_V�dXUcU�bQ^WUc��GYdX_ed�dXYc�cgYdSX�_^\i�dXU�VYbcd
]QdSXY^W�bQ^WU�Yc�V_e^T�Q^T�ceRcdYdedUT��9V��Q\\�Yc�c`USYVYUT��dXU^����
Q^T��L^��cUaeU^SUc�QbU�XQ^T\UT�V_b�UQSX�ceRcdYdedY_^�ecY^W�dXU�Y^V_b�
]QdY_^�Vb_]�dXU�S_bbUc`_^TY^W�]QdSX�

�nocase
E``Ub�SQcU�SXQbQSdUbc�Y^�string�gY\\�RU�S_^fUbdUT�d_�\_gUb�SQcU�RU�
V_bU�]QdSXY^W�QWQY^cd�exp+��X_gUfUb��ceRcdYdedY_^c�c`USYVYUT�Ri�sub-
Spec�ecU�dXU�_bYWY^Q\�e^S_^fUbdUT�V_b]�_V�string�

���
=Qb[c�dXU�U^T�_V�cgYdSXUc���DXU�QbWe]U^d�V_\\_gY^W�dXYc�_^U�gY\\�RU
dbUQdUT�Qc�Uh`�UfU^�YV�Yd�cdQbdc�gYdX�Q���

BUdeb^c*

DXU�S_]]Q^T�bUdeb^c�Q�S_e^d�_V�dXU�^e]RUb�_V�]QdSXY^W�bQ^WUc�dXQd
gUbU�V_e^T�Q^T�bU`\QSUT��CUU�dXU�]Q^eQ\�U^dbi�V_b�regexp�V_b�TUdQY\c
_^�dXU�Y^dUb`bUdQdY_^�_V�bUWe\Qb�Uh`bUccY_^c�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�%# bU^Q]U���BU^Q]U�_b�TU\UdU�Q�S_]]Q^T

Ci^dQh*

rename oldName newName

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

BU^Q]U�dXU�S_]]Q^T�dXQd�ecUT�d_�RU�SQ\\UT�_\T>Q]U�c_�dXQd�Yd�Yc�^_g
SQ\\UT�^Ug>Q]U���9V�^Ug>Q]U�Yc�Q^�U]`di�cdbY^W�dXU^�_\T>Q]U�Yc�TU�
\UdUT

BUdeb^c*

DXU�rename�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�Qc�bUce\d�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�%$ bUdeb^���BUdeb^�Q�fQ\eU

Ci^dQh*

return

return string

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�bUdeb^c�Vb_]�Y^dUb`bUdQdY_^�_V�Q�`b_SUTebU��_b��YV�_`�
UbQdY^W�Qd�\UfU\�!��bUdeb^c�Vb_]�Y^dUb`bUdY^W�dXU�SebbU^d�cSbY`d��9V�dXU
SebbU^d�cSbY`d�gQc�Y^S\eTUT�gYdX�dXU�include�S_]]Q^T��S_^db_\�Yc
`QccUT�d_�dXU�\_SQdY_^�bYWXd�RUXY^T�dXU�include�cdQdU]U^d��I_e�]Qi
bUdeb^�Q�fQ\eU��DXYc�fQ\eU�Yc�dXU^�Y^dUb`bUdUT�Qc�dXU�bUdeb^�fQ\eU�Vb_]
Q�`b_SUTebU�_b�Vb_]�dXU�cSbY`d�

DXU�V_\\_gY^W�fQ\eUc�V_b�string�XQfU�Q�c`USYQ\�]UQ^Y^W*

ok bUdeb^c�Q^�OK�cdbY^W�

error bUdeb^c�Q^�Ubb_b�cdQdec�gXYSX�gY\\�WU^UbQ\\i�cd_`
`b_SUccY^W�_V�Q�cSbY`d�

break bUdeb^c�Q�RbUQ[�cdQdec��gXYSX�gY\\�Y^dUbbe`d�Q^i�U]�
RUTTY^W�YdUbQdY_^�

continue bUdeb^c�Q�S_^dY^eU�cdQdec��gXYSX�gY\\�S_^dY^eU�Q^i
U]RUTTY^W�YdUbQdY_^�

CUU�Q\c_*



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

proc



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�%% cSQ^���@QbcU�cdbY^W�ec Y^W�S_^fUbcY_^�c`USYVYUbc�Y^
dXU�cdi\U�_V�ccSQ^V

Ci^dQh*

scan string format varName [varName ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`QbcUc�VYU\Tc�Vb_]�Q^�Y^`ed�cdbY^W�Y^�dXU�cQ]U�VQcXY_^
Qc�dXU�1>C9�3�sscanf�`b_SUTebU�Q^T�bUdeb^c�Q�S_e^d�_V�dXU�^e]RUb
_V�S_^fUbcY_^c�`UbV_b]UT��_b��!�YV�dXU�U^T�_V�dXU�Y^`ed�cdbY^W�Yc
bUQSXUT�RUV_bU�Q^i�S_^fUbcY_^c�XQfU�RUU^�`UbV_b]UT��String�WYfUc
dXU�Y^`ed�d_�RU�`QbcUT�Q^T�format�Y^TYSQdUc�X_g�d_�`QbcU�Yd��ecY^W��
S_^fUbcY_^�c`USYVYUbc�Qc�Y^�sscanf��5QSX�varName�WYfUc�dXU�^Q]U�_V�Q
fQbYQR\U+�gXU^�Q�VYU\T�Yc�cSQ^^UT�Vb_]�string�dXU�bUce\d�Yc�S_^fUbdUT
RQS[�Y^d_�Q�cdbY^W�Q^T�QccYW^UT�d_�dXU�S_bbUc`_^TY^W�fQbYQR\U�

45D19<C�?>�C31>>9>7

Scan�_`UbQdUc�Ri�cSQ^^Y^W�cdbY^W

�Q^T�V_b]QdCdbY^W�d_WUdXUb��9V�dXU�^Uhd�SXQbQSdUb�Y^�formatString�Yc
Q�R\Q^[�_b�dQR�dXU^�Yd�]QdSXUc�Q^i�^e]RUb�_V�gXYdU�c`QSU�SXQbQSdUbc�Y^
string��Y^S\eTY^W�jUb_���?dXUbgYcU��YV�Yd�Yc^�d�Q���SXQbQSdUb�dXU^�Yd
]ecd�]QdSX�dXU�^Uhd�SXQbQSdUb�_V�cdbY^W��GXU^�Q���Yc�U^S_e^dUbUT�Y^
formatString��Yd�Y^TYSQdUc�dXU�cdQbd�_V�Q�S_^fUbcY_^�c`USYVYUb��1�S_^�
fUbcY_^�c`USYVYUb�S_^dQY^c�dXbUU�VYU\Tc�QVdUb�dXU��*�Q����gXYSX�Y^TYSQdUc
dXQd�dXU�S_^fUbdUT�fQ\eU�Yc�d_�RU�TYcSQbTUT��Y^cdUQT�_V�QccYW^UT�d_�Q



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

fQbYQR\U+�Q�^e]RUb�Y^TYSQdY^W�Q�]QhY]e]�VYU\T�gYTdX+�Q^T�Q�S_^fUb�
cY_^�SXQbQSdUb��1\\�_V�dXUcU�VYU\Tc�QbU�_`dY_^Q\�UhSU`d�V_b�dXU�S_^fUb�
cY_^�SXQbQSdUb�

GXU^�cSQ^�VY^Tc�Q�S_^fUbcY_^�c`USYVYUb�Y^�formatString��Yd�VYbcd�c[Y`c
Q^i�gXYdU�c`QSU�SXQbQSdUbc�Y^�string��DXU^�Yd�S_^fUbdc�dXU�^Uhd�Y^`ed
SXQbQSdUbc�QSS_bTY^W�d_�dXU�S_^fUbcY_^�c`USYVYUb�Q^T�cd_bUc�dXU�bUce\d
Y^�dXU�fQbYQR\U�WYfU^�Ri�dXU�^Uhd�QbWe]U^d�d_�scan��DXU�V_\\_gY^W
S_^fUbcY_^�SXQbQSdUbc�QbU�ce``_bdUT*

T
DXU�Y^`ed�VYU\T�]ecd�RU�Q�TUSY]Q\�Y^dUWUb��9d�Yc�bUQT�Y^�Q^T�dXU�fQ\eU�Yc
cd_bUT�Y^�dXU�fQbYQR\U�Qc�Q�TUSY]Q\�cdbY^W�

_
DXU�Y^`ed�VYU\T�]ecd�RU�Q^�_SdQ\�Y^dUWUb��9d�Yc�bUQT�Y^�Q^T�dXU��fQ\eU�Yc
cd_bUT�Y^�dXU�fQbYQR\U�Qc�Q�TUSY]Q\�cdbY^W�

h
DXU�Y^`ed�VYU\T�]ecd�RU�Q�XUhQTUSY]Q\�Y^dUWUb��9d�Yc�bUQT�Y^��Q^T�dXU
fQ\eU�Yc�cd_bUT�Y^�dXU�fQbYQR\U�Qc�Q�TUSY]Q\�cdbY^W�

S
1�cY^W\U�SXQbQSdUb�Yc�bUQT�Y^�Q^T�Ydc�RY^Qbi�fQ\eU�Yc�cd_bUT�Y^��dXU�fQbY�
QR\U�Qc�Q�TUSY]Q\�cdbY^W��9^YdYQ\�gXYdU�c`QSU�Yc�^_d�c[Y``UT�Y^�dXYc�SQcU�
c_�dXU�Y^`ed�VYU\T�]Qi�RU�Q�gXYdU�c`QSU�SXQbQSdUb��DXYc�S_^fUbcY_^�Yc
TYVVUbU^d�Vb_]�dXU�1>C9�cdQ^TQbT�Y^�dXQd�dXU�Y^`ed�VYU\T�Q\gQic�S_^cYcdc
_V�Q�cY^W\U�SXQbQSdUb�Q^T�^_�VYU\T�gYTdX�]Qi�RU�c`USYVYUT�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

c
DXU�Y^`ed�VYU\T�S_^cYcdc�_V�Q\\�dXU�SXQbQSdUbc�e`�d_�dXU�^Uhd��gXYdU�
c`QSU�SXQbQSdUb+�dXU�SXQbQSdUbc�QbU�S_`YUT�d_�dXU�fQbYQR\U�

U�_b�V�_b�W
DXU�Y^`ed�VYU\T�]ecd�RU�Q�V\_QdY^W�`_Y^d�^e]RUb�S_^cYcdY^W��_V�Q^�_`�
dY_^Q\�cYW^��Q�cdbY^W�_V�TUSY]Q\�TYWYdc�`_ccYR\i�S_^dQY^Y^W�Q�TUSY]Q\
`_Y^d��Q^T�Q^�_`dY_^Q\�Uh`_^U^d�S_^cYcdY^W��_V�Q^�U�_b�5�V_\\_gUT�Ri
Q^�_`dY_^Q\�cYW^�Q^T�Q�cdbY^W�_V��TUSY]Q\�TYWYdc��9d�Yc�bUQT�Y^�Q^T�cd_bUT
Y^�dXU�fQbYQR\U�Qc�Q�V\_QdY^W�`_Y^d�cdbY^W�

KSXQbcM
DXU�Y^`ed�VYU\T�S_^cYcdc�_V�Q^i�^e]RUb�_V�SXQbQSdUbc�Y^��SXQbc��DXU
]QdSXY^W�cdbY^W�Yc�cd_bUT�Y^�dXU�fQbYQR\U��9V�dXU�VYbcd�SXQbQSdUb�RUdgUU^
dXU�RbQS[Udc�Yc�Q�M�dXU^�Yd�Yc�dbUQdUT�Qc�`Qbd�_V�chars�bQdXUb�dXQ^�dXU
S\_cY^W�RbQS[Ud�V_b�dXU�cUd�

KNSXQbcM
DXU�Y^`ed�VYU\T�S_^cYcdc�_V�Q^i�^e]RUb�_V�SXQbQSdUbc�^_d�Y^�chars�
DXU�]QdSXY^W�cdbY^W�Yc�cd_bUT�Y^�dXU�fQbYQR\U��9V�dXU�SXQbQSdUb�Y]]UTY�
QdU\i�V_\\_gY^W�dXU�N�Yc�Q�M�dXU^�Yd�Yc��dbUQdUT�Qc�`Qbd�_V�dXU�cUd�bQdXUb
dXQ^�dXU�S\_cY^W�RbQS[Ud�V_b��dXU�cUd�

DXU�^e]RUb�_V�SXQbQSdUbc�bUQT�Vb_]�dXU�Y^`ed�V_b�Q�S_^fUbcY_^�Yc�dXU
\QbWUcd�^e]RUb�dXQd�]Q[Uc�cU^cU�V_b�dXQd�`QbdYSe\Qb�S_^fUbcY_^��U�W��Qc
]Q^i�TUSY]Q\�TYWYdc�Qc�`_ccYR\U�V_b��T��Qc��]Q^i�_SdQ\�TYWYdc�Qc�`_ccYR\U
V_b��_��Q^T�c_�_^���DXU�Y^`ed�VYU\T�V_b�Q�WYfU^�S_^fUbcY_^�dUb]Y^QdUc
UYdXUb�gXU^�Q�gXYdU�c`QSU�SXQbQSdUb�Yc�U^S_e^dUbUT�_b�gXU^�dXU



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

]QhY]e]�VYU\T��gYTdX�XQc�RUU^�bUQSXUT��gXYSXUfUb�S_]Uc�VYbcd��9V�Q��
Yc�`bUcU^d�Y^�dXU�S_^fUbcY_^�c`USYVYUb��dXU^�^_�fQbYQR\U�Yc�QccYW^UT�Q^T
dXU�^Uhd�cSQ^�QbWe]U^d�Yc�^_d�S_^ce]UT�

49665B5>35C�6B?=�1>C9�CC31>6

DXU�RUXQfY_b�_V�dXU�scan�S_]]Q^T�Yc�dXU�cQ]U�Qc�dXU�RUXQfY_b�_V�dXU
1>C9�3�sscanf�`b_SUTebU�UhSU`d�V_b�dXU�V_\\_gY^W�TYVVUbU^SUc*

�`�Q^T��^�S_^fUbcY_^�c`USYVYUbc�QbU�^_d�SebbU^d\i�ce``_bdUT�

6_b��S�S_^fUbcY_^c�Q�cY^W\U�SXQbQSdUb�fQ\eU�Yc�S_^fUbdUT�d_�Q�TUSY]Q\
cdbY^W��gXYSX�Yc�dXU^�QccYW^UT�d_�dXU�S_bbUc`_^TY^W�fQb>Q]U

+�^_�VYU\T�gYTdX�]Qi�RU�c`USYVYUT�V_b�dXYc�S_^fUbcY_^�

DXU�\��X��Q^T�<�]_TYVYUbc�QbU�YW^_bUT+��Y^dUWUb�fQ\eUc�QbU�Q\gQic�S_^�
fUbdUT�Qc�YV�dXUbU�gUbU�^_�]_TYVYUb�`bUcU^d�Q^T�bUQ\�fQ\eUc�QbU�Q\gQic
S_^fUbdUT�Qc�YV�dXU�\�]_TYVYUb�gUbU�`bUcU^d��Y�U��di`U�T_eR\U�Yc�ecUT�V_b
dXU�Y^dUb^Q\�bU`bUcU^dQdY_^��



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�%& cUd���4US\QbU�Q^T�TUVY ^U�fQbYQR\Uc�

Ci^dQh*

set var something

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�TUVY^Uc�dXU�fQbYQR\U�var��YV�Yd�gQc�^_d�Q\bUQTi�UhYcdY^W
Q^T�cUdc�Ydc�fQ\eU�d_�something��FQbYQR\Uc�SQ^�RU�TU�bUVUbU^SUT�Ri
`bU`U^TY^W�Q�$�SXQbQSdUb��U�W��$var�

FQbYQR\Uc�Q\gQic�XQfU�W\_RQ\�cS_`U�

BUdeb^c*

DXU�fQ\eU�_V�dXU�\Qcd�`QbQ]UdUb�Y^�dXU�S_]]Q^T�

5hQ]`\U*

set a 3

set b [expr 3+10]

set [concat var 1] [concat 10 [expr 3+4]]

print $var1

DXU�dXYbT�\Y^U�QccYW^c�Q�fQbYQR\U�var1�dXU�fQ\eU�107�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�%' c_S[Ud���?`U^�Q�D3@�^Udg_b[�S_^^USdY_^

Ci^dQh*

socket [options] host port
socket -server command [options] port

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�_`U^c�Q�^Udg_b[�c_S[Ud�Q^T�bUdeb^c�Q�SXQ^^U\�YTU^dY�
VYUb�dXQd�]Qi�RU�ecUT�Y^�VedebU�Y^f_SQdY_^c�_V�S_]]Q^Tc�\Y[U�read�
puts�Q^T�flush��1d�`bUcU^d�_^\i�dXU�D3@�^Udg_b[�`b_d_S_\�Yc�ce`�
`_bdUT+��VedebU�bU\UQcUc�]Qi�Y^S\eTU�ce``_bd�V_b�QTTYdY_^Q\�`b_d_S_\c�
DXU�c_S[Ud�S_]]Q^T�]Qi�RU�ecUT�d_�_`U^�UYdXUb�dXU�S\YU^d�_b�cUbfUb
cYTU�_V�Q�S_^^USdY_^��TU`U^TY^W�_^�gXUdXUb�dXU��cUbfUb�cgYdSX�Yc�c`USY�
VYUT�

3<95>D�C?3;5DC

9V�dXU��server�_`dY_^�Yc�^_d�c`USYVYUT��dXU^�dXU�S\YU^d�cYTU�_V�Q�S_^^US�
dY_^�Yc�_`U^UT�Q^T�dXU�S_]]Q^T�bUdeb^c�Q�SXQ^^U\�YTU^dYVYUb�dXQd�SQ^
RU�ecUT�V_b�R_dX�bUQTY^W�Q^T�gbYdY^W��Port�Q^T�host�c`USYVi�Q�`_bd�d_
S_^^USd�d_+��dXUbU�]ecd�RU�Q�cUbfUb�QSSU`dY^W�S_^^USdY_^c�_^�dXYc�`_bd�
Port�Yc�Q^�Y^dUWUb�`_bd�^e]RUb�Q^T�host�Yc�UYdXUb�Q�T_]QY^�cdi\U
^Q]U�ceSX�Qc�ggg�ce^\QRc�S_]�_b�Q�^e]UbYSQ\�9@�QTTbUcc�ceSX�Qc
!"'� � �!��EcU�\_SQ\X_cd�d_�bUVUb�d_�dXU�X_cd�_^�gXYSX�dXU�S_]]Q^T�Yc
Y^f_[UT�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

DXU�V_\\_gY^W�_`dY_^c�]Qi�Q\c_�RU�`bUcU^d�RUV_bU�host�d_�c`USYVi�QT�
TYdY_^Q\�Y^V_b]QdY_^�QR_ed�dXU�S_^^USdY_^*

-myaddr addr
Addr�WYfUc�dXU�T_]QY^�cdi\U�^Q]U�_b�^e]UbYSQ\�9@�QTTbUcc�_V�dXU�S\Y�
U^d�cYTU�^Udg_b[�Y^dUbVQSU�d_�ecU�V_b�dXU�S_^^USdY_^��DXYc�_`dY_^�]Qi
RU�ecUVe\�YV�dXU�S\YU^d�]QSXY^U�XQc�]e\dY`\U�^Udg_b[�Y^dUbVQSUc���9V�dXU
_`dY_^�Yc�_]YddUT�dXU^�dXU�S\YU^d�cYTU�Y^dUbVQSU�gY\\�RU�SX_cU^�Ri�dXU
cicdU]�c_VdgQbU�

-myport port
Port�c`USYVYUc�Q^�Y^dUWUb�`_bd�^e]RUb�d_�ecU�V_b�dXU�S\YU^d�c�cYTU�_V
dXU�S_^^USdY_^���9V�dXYc�_`dY_^�Yc�_]YddUT��dXU�S\YU^d�c�`_bd�^e]RUb�gY\\
RU�SX_cU^�Qd�bQ^T_]�Ri�dXU�cicdU]�c_VdgQbU�

�async
DXU��async�_`dY_^�gY\\�SQecU�dXU�S\YU^d�c_S[Ud�d_�RU�S_^^USdUT�Qci^�
SXb_^_ec\i��DXYc�]UQ^c�dXQd�dXU�c_S[Ud�gY\\�RU�SbUQdUT�Y]]UTYQdU\i
Red�]Qi�^_d�iUd�RU�S_^^USdUT�d_�dXU�cUbfUb��gXU^�dXU�SQ\\�d_�c_S[Ud�bU�
deb^c��GXU^�Q�WUdc�_b�V\ecX�Yc�T_^U�_^�dXU�c_S[Ud�RUV_bU�dXU�S_^^US�
dY_^�QddU]`d�ceSSUUTc�_b�VQY\c��YV�dXU�c_S[Ud�Yc�Y^�R\_S[Y^W�]_TU��dXU
_`UbQdY_^�gY\\�gQYd�e^dY\�dXU�S_^^USdY_^�Yc�S_]`\UdUT�_b�VQY\c��9V�dXU
c_S[Ud�Yc�Y^�^_^R\_S[Y^W�]_TU�Q^T�Q�gets�_b�flush�Yc�T_^U�_^�dXU
c_S[Ud�RUV_bU�dXU�S_^^USdY_^�QddU]`d�ceSSUUTc�_b�VQY\c��dXU�_`UbQdY_^
bUdeb^c�Y]]UTYQdU\i�Q^T�fblocked�_^�dXU�c_S[Ud�bUdeb^c�!�

C5BF5B�C?3;5DC

9V�dXU��server�_`dY_^�Yc�c`USYVYUT�dXU^�dXU�^Ug�c_S[Ud�gY\\�RU�Q�cUbfUb
V_b�dXU�`_bd�WYfU^�Ri�port��D9=�gY\\�Qed_]QdYSQ\\i�QSSU`d�S_^^USdY_^c
d_�dXU�WYfU^�`_bd��6_b�UQSX�S_^^USdY_^�D9=�gY\\�SbUQdU�Q�^Ug�SXQ^^U\



'��9^TUh� 7U_3_]
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"(

dXQd�]Qi�RU�ecUT�d_�S_]]e^YSQdU�gYdX�dXU�S\YU^d���D9=�dXU^�Y^f_[Uc
command�gYdX�dXbUU�QTTYdY_^Q\�QbWe]U^dc*�dXU�^Q]U�_V�dXU�^Ug�SXQ^�
^U\��dXU�QTTbUcc��Y^�^Udg_b[�QTTbUcc�^_dQdY_^��_V�dXU�S\YU^d�c�X_cd��Q^T
dXU�S\YU^d�c�`_bd�^e]RUb�

DXU�V_\\_gY^W�QTTYdY_^Q\�_`dY_^�]Qi�Q\c_�RU�c`USYVYUT�RUV_bU�X_cd*

�myaddr�addr
Addr�WYfUc�dXU�T_]QY^�cdi\U�^Q]U�_b�^e]UbYSQ\�9@�QTTbUcc�_V�dXU
cUbfUb�cYTU�^Udg_b[�Y^dUbVQSU�d_�ecU�V_b�dXU�S_^^USdY_^��DXYc�_`dY_^
]Qi�RU�ecUVe\�YV�dXU�cUbfUb�]QSXY^U�XQc�]e\dY`\U�^Udg_b[�Y^dUbVQSUc���9V
dXU�_`dY_^�Yc�_]YddUT�dXU^�dXU�cUbfUb�c_S[Ud�Yc�R_e^T�d_�dXU�c`USYQ\
QTTbUcc�9>144BO1>I�c_�dXQd�Yd�SQ^�QSSU`d�S_^^USdY_^c�Vb_]�Q^i�Y^�
dUbVQSU�

CUbfUb�SXQ^^U\c�SQ^^_d�RU�ecUT�V_b�Y^`ed�_b�_ed`ed+�dXUYb�c_\U�ecU�Yc�d_
QSSU`d�^Ug�S\YU^d�S_^^USdY_^c��DXU�SXQ^^U\c�SbUQdUT�V_b�UQSX�Y^S_]�
Y^W�S\YU^d�S_^^USdY_^�QbU�_`U^UT�V_b�Y^`ed�Q^T�_ed`ed��3\_cY^W�dXU
cUbfUb�SXQ^^U\�cXedc�T_g^�dXU�cUbfUb�c_�dXQd�^_�^Ug�S_^^USdY_^c�gY\\
RU�QSSU`dUT+��X_gUfUb��UhYcdY^W�S_^^USdY_^c�gY\\�RU�e^QVVUSdUT�

CUbfUb�c_S[Udc�TU`U^T�_^�dXU�D9=�UfU^d�]USXQ^Yc]�d_�VY^T�_ed�gXU^
^Ug�S_^^USdY_^c�QbU�_`U^UT��9V�dXU�Q``\YSQdY_^�T_Uc^�d�U^dUb�dXU
UfU^d�\__`��V_b�UhQ]`\U�Ri�Y^f_[Y^W�dXU�vwait�S_]]Q^T�_b�SQ\\Y^W
dXU�3�`b_SUTebU�TIM_DoOneEvent��dXU^�^_�S_^^USdY_^c�gY\\�RU�QS�
SU`dUT�

3?>697EB1D9?>�?@D9?>C
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DXU�fconfigure�S_]]Q^T�SQ^�RU�ecUT�d_�aeUbi�cUfUbQ\�bUQT_^\i
S_^VYWebQdY_^�_`dY_^c�V_b�c_S[Ud�SXQ^^U\c*

�sockname
DXYc�_`dY_^�bUdeb^c�Q�\Ycd�_V�dXbUU�U\U]U^dc��dXU�QTTbUcc��dXU�X_cd
^Q]U�Q^T�dXU�`_bd�^e]RUb�V_b�dXU�c_S[Ud��9V�dXU�X_cd�^Q]U�SQ^^_d�RU
S_]`edUT��dXU�cUS_^T�U\U]U^d�Yc�YTU^dYSQ\�d_�dXU�QTTbUcc��dXU�VYbcd
U\U]U^d�_V�dXU�\Ycd�

�peername
DXYc�_`dY_^�Yc�^_d�ce``_bdUT�Ri�cUbfUb�c_S[Udc��6_b�S\YU^d�Q^T�QSSU`dUT
c_S[Udc��dXYc�_`dY_^�bUdeb^c�Q�\Ycd�_V�dXbUU�U\U]U^dc+�dXUcU�QbU�dXU�QT�
TbUcc��dXU�X_cd�^Q]U�Q^T�dXU�`_bd�d_�gXYSX�dXU�`UUb�c_S[Ud�Yc�S_^�
^USdUT�_b�R_e^T��9V�dXU�X_cd�^Q]U�SQ^^_d�RU�S_]`edUT��dXU�cUS_^T
U\U]U^d�_V�dXU�\Ycd�Yc�YTU^dYSQ\�d_�dXU�QTTbUcc��Ydc�VYbcd�U\U]U^d�

CUU�Q\c_*

flush, open, read



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�%( c_ebSU���5fQ\eQdU�Q�VY\ U�_b�bUc_ebSU�Qc�Q�D9=
cSbY`d

Ci^dQh*

source fileName
source -rsrc resourceName [fileName]
source -rsrcid resourceId [fileName]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�dQ[Uc�dXU�S_^dU^dc�_V�dXU�c`USYVYUT�VY\U�_b�bUc_ebSU�Q^T
`QccUc�Yd�d_�dXU�D9=�Y^dUb`bUdUb�Qc�Q�dUhd�cSbY`d��DXU�bUdeb^�fQ\eU�Vb_]
source�Yc�dXU�bUdeb^�fQ\eU�_V�dXU�\Qcd�S_]]Q^T�UhUSedUT�Y^�dXU�cSbY`d�
9V�Q^�Ubb_b�_SSebc�Y^�UfQ\eQdY^W�dXU�S_^dU^dc�_V�dXU�cSbY`d�dXU^�dXU
source�S_]]Q^T�gY\\�bUdeb^�dXQd�Ubb_b��9V�Q�return�S_]]Q^T�Yc�Y^�
f_[UT�Vb_]�gYdXY^�dXU�cSbY`d�dXU^�dXU�bU]QY^TUb�_V�dXU�VY\U�gY\\�RU
c[Y``UT�Q^T�dXU�source�S_]]Q^T�gY\\�bUdeb^�^_b]Q\\i�gYdX�dXU�bUce\d
Vb_]�dXU�return�S_]]Q^T���DXU��rsrc�Q^T��rsrcid�V_b]c�_V�dXYc
S_]]Q^T�QbU�_^\i�QfQY\QR\U�_^�=QSY^d_cX�S_]`edUbc���DXUcU�fUbcY_^c
_V�dXU�S_]]Q^T�Q\\_g�i_e�d_�c_ebSU�Q�cSbY`d�Vb_]�Q�D5HD�bUc_ebSU�
I_e�]Qi�c`USYVi�gXQd�D5HD�bUc_ebSU�d_�c_ebSU�Ri�UYdXUb�^Q]U�_b�YT�
2i�TUVQe\d�D9=�cUQbSXUc�Q\\�_`U^�bUc_ebSU�VY\Uc��gXYSX�Y^S\eTU�dXU�Seb�
bU^d�Q``\YSQdY_^�Q^T�Q^i�\_QTUT�3�UhdU^cY_^c���1\dUb^QdYfU\i��i_e�]Qi
c`USYVi�dXU�fileName�gXUbU�dXU�D5HD�bUc_ebSU�SQ^�RU�V_e^T�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�%) c`\Yd���C`\Yd�Q�cdbY^W�Y^ d_�Q�`b_`Ub�D9=�\Ycd

Ci^dQh*

split string [splitChars]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

BUdeb^c�Q�\Ycd�SbUQdUT�Ri�c`\YddY^W�cdbY^W�Qd�UQSX�SXQbQSdUb�dXQd�Yc�Y^�dXU
splitChars�QbWe]U^d��5QSX�U\U]U^d�_V�dXU�bUce\d�\Ycd�gY\\�S_^cYcd�_V
dXU�SXQbQSdUbc�Vb_]�cdbY^W�dXQd�\YU�RUdgUU^�Y^cdQ^SUc�_V�dXU�SXQbQSdUbc
Y^�splitChars��5]`di�\Ycd�U\U]U^dc�gY\\�RU�WU^UbQdUT�YV�cdbY^W�S_^�
dQY^c�QTZQSU^d�SXQbQSdUbc�Y^�splitChars��_b�YV�dXU�VYbcd�_b�\Qcd�SXQbQS�
dUb�_V�cdbY^W�Yc�Y^�splitChars��9V�splitChars�Yc�Q^�U]`di�cdbY^W�dXU^
UQSX�SXQbQSdUb�_V�cdbY^W�RUS_]Uc�Q�cU`QbQdU�U\U]U^d�_V�dXU�bUce\d�\Ycd�
SplitChars�TUVQe\dc�d_�dXU�cdQ^TQbT�gXYdU�c`QSU�SXQbQSdUbc�

5hQ]`\U*

split "comp.unix.misc" .

returns "comp unix misc" and

split "Hello world" {}

returns "H e l l o { } w o r l d".



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�&  �cdbY^W���3_`i��S_]`QbU�Q^T�]Q^i�]_bU�_`UbQ�
dY_^c�_^�cdbY^Wc�

Ci^dQh*

string compare str1 str2

string first str1 str2

string index str1 nr

string last str1 str2

string length str

string match str1 str2

string tolower str1

string toupper str1

string trim str1

string trimleft str1

string trimright str2

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�cdbY^W�XQ^T\Y^W�_V�Q^i�[Y^T��I_e�SQ^�S_]`QbU
cdbY^Wc��]QdSX�bUWe\Qb�Uh`bUccY_^c��S_^fUbd�Q^T�dbY]�cdbY^Wc�

BUdeb^c*

4U`U^Tc�_^�dXU�Ve^SdY_^�i_e�ecU*



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

string compare str1 str2

DXYc�S_]]Q^T�S_]`QbUc�dXU�dg_�cdbY^Wc�Q^T�bUdeb^c*
�! gXU^�str1�\Ucc�dXQ^�str2
 gXU^�str1�UaeQ\c�str2
�! gXU^�str1�Yc�XYWXUb�dXQ^�str2

1�cdbY^W�str1�Yc�TUVY^UT�\Ucc�dXQ^�Q�cdbY^W�str2�gXU^�UYdXUb
str1KYM�,�str2KYM _b
\U^WdX�str1��,�\U^WdX(str2�

string first searchstring str1

DXYc�S_]]Q^T�cUQbSXUc�dXU�VYbcd�Q``UQbQ^SU�_V�searchstring
Y^�dXU�cdbY^W�str1�Q^T�bUdeb^c�Ydc�Y^TUh��DXYc�Y^TUh�cdQbdc�Vb_]� �

string last searchstring str1

DXYc�S_]]Q^T�cUQbSXUc�dXU�\Qcd�Q``UQbQ^SU�_V�searchstring�Y^
dXU�cdbY^W�str1�Q^T�bUdeb^c�Ydc�Y^TUh��DXYc�Y^TUh�cdQbdc�Vb_]� �

string index searchstring nr

DXYc�S_]]Q^T�bUdeb^c�dXU�SXQbQSdUb�Qd�Y^TUh�nr�Y^�dXU�cdbY^W
searchstring��DXYc�Y^TUh�S_e^dc�Vb_]� �

string length str1

DXYc�S_]]Q^T�bUdeb^c�dXU�\U^WdX�_V�dXU�cdbY^W�str1�

string match pattern searchstring

DXYc�S_]]Q^T�bUdeb^c� �_b�!�TU`U^TY^W�_^�gXUdXUb�dXU�bUWe\Qb
Uh`bUccY_^�`QddUb^�gQc�V_e^T�Y^�searchstring�
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"(

BUWe\Qb�Uh`bUccY_^c�]Qi�RU�S_^cdbeSdUT�fYQ*
* ]QdSXUc�Q^i�cUaeU^SU�_V�SXQbQSdUb
? ]QdSXUc�Q^i�cY^W\U�SXQbQSdUb
[c] ]QdSXUc�UhQSd\i�dXU�SXQbQSdUb�c
[a-c] ]QdSXUc�Q\\�SXQbQSdUbc�Y^�dXU�bQ^WU�Vb_] a..c
any Q^i�_dXUb�cUaeU^SU�_V�SXQbQSdUbc�Yc�TYbUSd\i�]QdSXUT�

string tolower str1

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�str1�gYdX�Q\\�SXQbQSdUb�S_^�
fUbdUT�d_�\_gUbSQcU�\UddUbc�

string toupper str1

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�str1 gYdX�Q\\�SXQbQSdUb�S_^�
fUbdUT�d_�E@@5B31C5�\UddUbc�

string trimleft str1

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�str1�gYdX�Q\\�\UQTY^W�c`QSUc
bU]_fUT�

string trimright str1

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�str1�gYdX�Q\\�dbQY\Y^W�c`QSUc
bU]_fUT�

string trim str1

DXYc�S_]]Q^T�bUdeb^c�dXU�cdbY^W�str1�gYdX�Q\\�\UQTY^W�Q^T�dbQY\�
Y^W�c`QSUc�bU]_fUT�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�&! ceRcd���@UbV_b]�RQS[c \QcX��S_]]Q^T��Q^T�fQbY�
QR\U�ceRcdYdedY_^c

Ci^dQh*

subst [-nobackslashes] [-nocommands] [-novariables] string

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�`UbV_b]c�fQbYQR\U�ceRcdYdedY_^c��S_]]Q^T�ceRcdYde�
dY_^c��Q^T�RQS[c\QcX�ceRcdYdedY_^c�_^�Ydc�cdbY^W�QbWe]U^d�Q^T�bUdeb^c
dXU�Ve\\i�ceRcdYdedUT�bUce\d��DXU�ceRcdYdedY_^c�QbU�`UbV_b]UT�Y^�UhQSd\i
dXU�cQ]U�gQi�Qc�V_b�D9=�S_]]Q^Tc��1c�Q�bUce\d��dXU�cdbY^W�QbWe]U^d�Yc
QSdeQ\\i�ceRcdYdedUT�dgYSU��_^SU�Ri�dXU�D9=�`QbcUb�Y^�dXU�eceQ\�VQcXY_^
V_b�D9=�S_]]Q^Tc��Q^T�QWQY^�Ri�dXU�ceRcd�S_]]Q^T�

9V�Q^i�_V�dXU��^_RQS[c\QcXUc���^_S_]]Q^Tc��_b��^_fQbYQR\Uc�QbU�c`USY�
VYUT��dXU^�dXU�S_bbUc`_^TY^W�ceRcdYdedY_^c�QbU�^_d�`UbV_b]UT��6_b�Uh�
Q]`\U��YV��^_S_]]Q^Tc�Yc�c`USYVYUT��^_�S_]]Q^T�ceRcdYdedY_^�Yc�`Ub�
V_b]UT*�_`U^�Q^T�S\_cU�RbQS[Udc�QbU�dbUQdUT�Qc�_bTY^Qbi�SXQbQSdUbc
gYdX�^_�c`USYQ\�Y^dUb`bUdQdY_^�

>_dU*�gXU^�Yd�`UbV_b]c�Ydc�ceRcdYdedY_^c��ceRcd�T_Uc�^_d�WYfU�Q^i�c`USYQ\
dbUQd]U^d�d_�T_eR\U�ae_dUc�_b�Seb\i�RbQSUc�

5hQ]`\U*

6_b�UhQ]`\U��dXU�cSbY`d



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

set a 44
subst {xyz {$a}}

returns "xyz {44}", not "xyz {$a}".



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�&" cgYdSX���5fQ\eQdU�_^U �_V�cUfUbQ\�cSbY`dc��TU`U^T�
Y^W�_^�Q�WYfU^�fQ\eU

Ci^dQh*

switch [options] string pattern body [pattern body ...]
switch [options] string {pattern body [pattern body ...]}

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXU�switch�S_]]Q^T�]QdSXUc�Ydc�string�QbWe]U^d�QWQY^cd�UQSX�_V
dXU�pattern�QbWe]U^dc�Y^�_bTUb��1c�c__^�Qc�Yd�VY^Tc�Q�pattern�dXQd
]QdSXUc�string�Yd�UfQ\eQdUc�dXU�V_\\_gY^W�body�QbWe]U^d�Ri�`QccY^W
Yd�bUSebcYfU\i�d_�dXU�D9=�Y^dUb`bUdUb�Q^T�bUdeb^c�dXU�bUce\d�_V�dXQd
UfQ\eQdY_^��9V�dXU�\Qcd�`QddUb^�QbWe]U^d�Yc�TUVQe\d�dXU^�Yd�]QdSXUc�Q^i�
dXY^W��9V�^_�pattern�QbWe]U^d�]QdSXUc�cdbY^W�Q^T�^_�TUVQe\d�Yc�WYfU^�
dXU^�dXU�switch�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�

9V�dXU�Y^YdYQ\�QbWe]U^dc�d_�cgYdSX�cdQbd�gYdX���dXU^�dXUi�QbU�dbUQdUT�Qc
_`dY_^c��DXU�V_\\_gY^W�_`dY_^c�QbU�SebbU^d\i�ce``_bdUT*

�exact
EcU�UhQSd�]QdSXY^W�gXU^�S_]`QbY^W�cdbY^W�d_�Q�`QddUb^���DXYc�Yc�dXU
TUVQe\d�

�glob
GXU^�]QdSXY^W�cdbY^W�d_�dXU�`QddUb^c��ecU�W\_R�cdi\U�]QdSXY^W��Y�U��dXU



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

cQ]U�Qc�Y]`\U]U^dUT�Ri�dXU�string match�S_]]Q^T��

�regexp
GXU^�]QdSXY^W�string�d_�dXU�`QddUb^c��ecU�bUWe\Qb�Uh`bUccY_^
]QdSXY^W��Y�U��dXU�cQ]U�Qc�Y]`\U]U^dUT�Ri�dXU�regexp�S_]]Q^T��

- -
=Qb[c�dXU�U^T�_V�_`dY_^c���DXU�QbWe]U^d�V_\\_gY^W�dXYc�_^U�gY\\�RU
dbUQdUT�Qc�cdbY^W�UfU^�YV�Yd�cdQbdc�gYdX�Q���

Dg_�ci^dQhUc�QbU�`b_fYTUT�V_b�dXU�pattern�Q^T�body�QbWe]U^dc��DXU
VYbcd�ecUc�Q�cU`QbQdU�QbWe]U^d�V_b�UQSX�_V�dXU�`QddUb^c�Q^T�S_]]Q^Tc+
dXYc�V_b]�Yc�S_^fU^YU^d�YV�ceRcdYdedY_^c�QbU�TUcYbUT�_^�c_]U�_V�dXU�`Qd�
dUb^c�_b�S_]]Q^Tc��DXU�cUS_^T�V_b]�`\QSUc�Q\\�_V�dXU�`QddUb^c�Q^T
S_]]Q^Tc�d_WUdXUb�Y^d_�Q�cY^W\U�QbWe]U^d+�dXU�QbWe]U^d�]ecd�XQfU
`b_`Ub�\Ycd�cdbeSdebU��gYdX�dXU�U\U]U^dc�_V�dXU�\Ycd�RUY^W�dXU�`QddUb^c
Q^T�S_]]Q^Tc��DXU�cUS_^T�V_b]�]Q[Uc�Yd�UQci�d_�S_^cdbeSd�]e\dY�\Y^U
cgYdSX�S_]]Q^Tc��cY^SU�dXU�RbQSUc�Qb_e^T�dXU�gX_\U�\Ycd�]Q[U�Yd�e^�
^USUccQbi�d_�Y^S\eTU�Q�RQS[c\QcX�Qd�dXU�U^T�_V�UQSX�\Y^U��CY^SU�dXU
pattern�QbWe]U^dc�QbU�Y^�RbQSUc�Y^�dXU�cUS_^T�V_b]��^_�S_]]Q^T
_b�fQbYQR\U�ceRcdYdedY_^c�QbU�`UbV_b]UT�_^�dXU]+�dXYc�]Q[Uc�dXU�RUXQf�
Y_b�_V�dXU�cUS_^T�V_b]�TYVVUbU^d�dXQ^�dXU�VYbcd�V_b]�Y^�c_]U�SQcUc�

9V�Q�body�Yc�c`USYVYUT�Qc�����Yd�]UQ^c�dXQd�dXU�R_Ti�V_b�dXU�^Uhd�`QddUb^
cX_e\T�Q\c_�RU�ecUT�Qc�dXU�R_Ti�V_b�dXYc�`QddUb^��YV�dXU�^Uhd�`QddUb^
Q\c_�XQc�Q�R_Ti�_V�����dXU^�dXU�R_Ti�QVdUb�dXQd�Yc�ecUT��Q^T�c_�_^���DXYc
VUQdebU�]Q[Uc�Yd�`_ccYR\U�d_�cXQbU�Q�cY^W\U�R_Ti�Q]_^W�cUfUbQ\�`Qd�
dUb^c�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

5hQ]`\U*

switch abc a - b {format 1} abc {format 2} default
{format 3} gY\\�bUdeb^�"�

switch -regexp aaab { ^a.*b$ - b {format 1}
a* {format 2} default {format 3}} gY\\�bUdeb^�!�
Q^T

switch xyz {a-b{format 1}a*{format 2}default
{format 3}}gY\\�bUdeb^�#�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�&# �cicdU]���4UdUb]Y^U�X_cd�cicdU]�Q^T�`\QdV_b]

Ci^dQh*

system get

3_]]Q^T�CUd*�!� �_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�Q\\_gc�i_e�d_�TUdUb]Y^U�dXU�cicdU]��e^TUb�gXYSX�dXU
cSbY`d�Yc�SebbU^d\i�Y^dUb`bUdUT�

BUdeb^c*

4U`U^TY^W�_^�dXU�cicdU]�i_e�QbU�g_b[Y^W�gYdX��Yd�bUdeb^c�Q�cdbY^W�\Y[U
dXYc*

• NT gXU^�g_b[Y^W�gYdX�>D�#�% ��>D�#�%!�_b�>D�$�h

• 95 gXU^�g_b[Y^W�gYdX�GY^T_gc�)%

• WIN32 gXU^�g_b[Y^W�gYdX�GY^T_gc�#�!�be^^Y^W�GY^#"c

• WIN16 gXU^�g_b[Y^W�gYdX�GY^T_gc�#�!�^QdYfU

• OS2 gXU^�g_b[Y^W�gYdX�?C�"�f"�h��?C�"�GQb`

• UNK U\cU

5hQ]`\U*

print [system get]



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�&$ dU\\���BUdeb^�SebbU^d�QSSUcc�`_cYdY_^�V_b�Q^�_`U^
SXQ^^U\

Ci^dQh*

tell channelId

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

BUdeb^c�Q�TUSY]Q\�cdbY^W�WYfY^W�dXU�SebbU^d�QSSUcc�`_cYdY_^�Y^�channe-
lId��DXU�fQ\eU�bUdeb^UT�Yc��!�V_b�SXQ^^U\c�dXQd�T_�^_d�ce``_bd�cUU[�
Y^W�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�&% dY]U���DY]U�dXU�UhUSe dY_^�_V�Q�cSbY`d

Ci^dQh*

time script [count]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�gY\\�SQ\\�dXU�D9=�Y^dUb`bUdUb�S_e^d�dY]Uc�d_�UfQ\eQdU
cSbY`d��_b�_^SU�YV�S_e^d�Yc^�d�c`USYVYUT���9d�gY\\�dXU^�bUdeb^�Q�cdbY^W�_V
dXU�V_b]

% #�]YSb_cUS_^Tc�`Ub�YdUbQdY_^

gXYSX�Y^TYSQdUc�dXU�QfUbQWU�Q]_e^d�_V�dY]U�bUaeYbUT�`Ub�YdUbQdY_^��Y^
]YSb_cUS_^Tc��DY]U�Yc�]UQcebUT�Y^�U\Q`cUT�dY]U��^_d�3@E�dY]U�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�&& dbQSU���=_^Yd_b�fQbYQR \U�QSSUccUc

Ci^dQh*

trace option [arg arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�SQecUc�D9=�S_]]Q^Tc�d_�RU�UhUSedUT�gXU^UfUb�SUb�
dQY^�_`UbQdY_^c�QbU�Y^f_[UT��1d�`bUcU^d��_^\i�fQbYQR\U�dbQSY^W�Yc�Y]�
`\U]U^dUT��DXU�\UWQ\�_`dY_^�c��gXYSX�]Qi�RU�QRRbUfYQdUT��QbU*

trace variable name ops command
1bbQ^WU�V_b�command�d_�RU�UhUSedUT�gXU^UfUb�fQbYQR\U�name�Yc�QS�
SUccUT�Y^�_^U�_V�dXU�gQic�WYfU^�Ri�_`c��Name�]Qi�bUVUb�d_�Q�^_b]Q\
fQbYQR\U��Q^�U\U]U^d�_V�Q^�QbbQi��_b�d_�Q^�QbbQi�Qc�Q�gX_\U��Y�U��name
]Qi�RU�Zecd�dXU�^Q]U�_V�Q^�QbbQi��gYdX�^_�`QbU^dXUcYjUT�Y^TUh���9V
name�bUVUbc�d_�Q�gX_\U�QbbQi��dXU^�command�Yc�Y^f_[UT�gXU^UfUb�Q^i
U\U]U^d�_V�dXU�QbbQi�Yc�]Q^Y`e\QdUT�

Ops�Y^TYSQdUc�gXYSX�_`UbQdY_^c�QbU�_V�Y^dUbUcd��Q^T�S_^cYcdc�_V�_^U�_b
]_bU�_V�dXU�V_\\_gY^W�\UddUbc*

b
9^f_[U�S_]]Q^T�gXU^UfUb�dXU�fQbYQR\U�Yc�bUQT�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

g
9^f_[U�S_]]Q^T�gXU^UfUb�dXU�fQbYQR\U�Yc�gbYddU^�

e
9^f_[U�S_]]Q^T�gXU^UfUb�dXU�fQbYQR\U�Yc�e^cUd��FQbYQR\Uc�SQ^�RU�e^�
cUd�Uh`\YSYd\i�gYdX�dXU�e^cUd�S_]]Q^T��_b�Y]`\YSYd\i�gXU^�`b_SUTebUc
bUdeb^��Q\\�_V�dXUYb�\_SQ\�fQbYQR\Uc�QbU�e^cUd���FQbYQR\Uc�QbU�Q\c_�e^cUd
gXU^�Y^dUb`bUdUbc�QbU�TU\UdUT��Red�dbQSUc�gY\\�^_d�RU�Y^f_[UT�RUSQecU
dXUbU�Yc�^_�Y^dUb`bUdUb�Y^�gXYSX�d_�UhUSedU�dXU]�
GXU^�dXU�dbQSU�dbYWWUbc��dXbUU�QbWe]U^dc�QbU�Q``U^TUT�d_�command
c_�dXQd�dXU�QSdeQ\�S_]]Q^T�Yc�Qc�V_\\_gc*

command name1 name2 op

Name1�Q^T�name2�WYfU�dXU�^Q]U�c��V_b�dXU�fQbYQR\U�RUY^W�QSSUccUT*��YV
dXU�fQbYQR\U�Yc�Q�cSQ\Qb�dXU^�^Q]U!�WYfUc�dXU�fQbYQR\U�c�^Q]U�Q^T
^Q]U"�Yc�Q^�U]`di�cdbY^W+�YV�dXU�fQbYQR\U�Yc�Q^�QbbQi�U\U]U^d�dXU^
name1�WYfUc�dXU�^Q]U�_V�dXU�QbbQi�Q^T�name2�WYfUc�dXU�Y^TUh�Y^d_�dXU
QbbQi+�YV�Q^�U^dYbU�QbbQi�Yc�RUY^W�TU\UdUT�Q^T�dXU�dbQSU�gQc�bUWYcdUbUT
_^�dXU�_fUbQ\\�QbbQi��bQdXUb�dXQ^�Q�cY^W\U�U\U]U^d��dXU^�^Q]U!�WYfUc
dXU�QbbQi�^Q]U�Q^T�^Q]U"�Yc�Q^�U]`di�cdbY^W��Name1�Q^T�name2�QbU
^_d�^USUccQbY\i�dXU�cQ]U�Qc�dXU�^Q]U�ecUT�Y^�dXU�dbQSU�fQbYQR\U�S_]�
]Q^T*�dXU�upvar�S_]]Q^T�Q\\_gc�Q�`b_SUTebU�d_�bUVUbU^SU�Q�fQbYQR\U
e^TUb�Q�TYVVUbU^d�^Q]U��?`�Y^TYSQdUc�gXQd�_`UbQdY_^�Yc�RUY^W�`Ub�
V_b]UT�_^�dXU�fQbYQR\U��Q^T�Yc�_^U�_V�b��g��_b�e�Qc�TUVY^UT�QR_fU�

Command�UhUSedUc�Y^�dXU�cQ]U�S_^dUhd�Qc�dXU�S_TU�dXQd�Y^f_[UT�dXU
dbQSUT�_`UbQdY_^*��YV�dXU�fQbYQR\U�gQc�QSSUccUT�Qc�`Qbd�_V�Q�D9=�`b_SU�
TebU��dXU^�command�gY\\�XQfU�QSSUcc�d_�dXU�cQ]U�\_SQ\�fQbYQR\Uc�Qc
S_TU�Y^�dXU�`b_SUTebU���DXYc�S_^dUhd�]Qi�RU�TYVVUbU^d�dXQ^�dXU�S_^�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

dUhd�Y^�gXYSX�dXU�dbQSU�gQc�SbUQdUT��9V�command�Y^f_[Uc�Q�`b_SUTebU
�gXYSX�Yd�^_b]Q\\i�T_Uc��dXU^�dXU�`b_SUTebU�gY\\�XQfU�d_�ecU�upvar�_b
uplevel�YV�Yd�gYcXUc�d_�QSSUcc�dXU�dbQSUT�fQbYQR\U��>_dU�Q\c_�dXQd�name1
]Qi�^_d�^USUccQbY\i�RU�dXU�cQ]U�Qc�dXU�^Q]U�ecUT�d_�cUd�dXU�dbQSU�_^
dXU�fQbYQR\U+�TYVVUbU^SUc�SQ^�_SSeb�YV�dXU�QSSUcc�Yc�]QTU�dXb_eWX�Q
fQbYQR\U�TUVY^UT�gYdX�dXU�upvar�S_]]Q^T�

6_b�bUQT�Q^T�gbYdU�dbQSUc��command�SQ^�]_TYVi�dXU�fQbYQR\U�d_�QVVUSd
dXU�bUce\d�_V�dXU�dbQSUT�_`UbQdY_^��9V�command�]_TYVYUc�dXU�fQ\eU�_V�Q
fQbYQR\U�TebY^W�Q�bUQT�_b�gbYdU�dbQSU��dXU^�dXU�^Ug�fQ\eU�gY\\�RU�bU�
deb^UT�Qc�dXU�bUce\d�_V�dXU�dbQSUT�_`UbQdY_^��DXU�bUdeb^�fQ\eU�Vb_]
command�Yc�YW^_bUT�UhSU`d�dXQd�YV�Yd�bUdeb^c�Q^�Ubb_b�_V�Q^i�c_bd�dXU^
dXU�dbQSUT�_`UbQdY_^�Q\c_�bUdeb^c�Q^�Ubb_b�gYdX�dXU�cQ]U�Ubb_b�]Uc�
cQWU�bUdeb^UT�Ri�dXU�dbQSU�command��dXYc�]USXQ^Yc]�SQ^�RU�ecUT�d_
Y]`\U]U^d�bUQT�_^\i�fQbYQR\Uc��V_b�UhQ]`\U���6_b�gbYdU�dbQSUc��com-
mand�Yc�Y^f_[UT�QVdUb�dXU�fQbYQR\U�c�fQ\eU�XQc�RUU^�SXQ^WUT+�Yd�SQ^
gbYdU�Q�^Ug�fQ\eU�Y^d_�dXU�fQbYQR\U�d_�_fUbbYTU�dXU�_bYWY^Q\�fQ\eU�c`USY�
VYUT�Y^�dXU�gbYdU�_`UbQdY_^��D_�Y]`\U]U^d�bUQT�_^\i�fQbYQR\Uc��com-
mand�gY\\�XQfU�d_�bUcd_bU�dXU�_\T�fQ\eU�_V�dXU�fQbYQR\U�

GXY\U�command�Yc�UhUSedY^W�TebY^W�Q�bUQT�_b�gbYdU�dbQSU��dbQSUc�_^�dXU
fQbYQR\U�QbU�dU]`_bQbY\i�TYcQR\UT��DXYc�]UQ^c�dXQd�bUQTc�Q^T�gbYdUc�Y^�
f_[UT�Ri�command�gY\\�_SSeb�TYbUSd\i��gYdX_ed�Y^f_[Y^W�S_]]Q^T��_b
Q^i�_dXUb�dbQSUc��QWQY^��8_gUfUb��YV�command�e^cUdc�dXU�fQbYQR\U�dXU^
e^cUd�dbQSUc�gY\\�RU�Y^f_[UT�

GXU^�Q^�e^cUd�dbQSU�Yc�Y^f_[UT��dXU�fQbYQR\U�XQc�Q\bUQTi�RUU^�TU\UdUT*
Yd�gY\\�Q``UQb�d_�RU�e^TUVY^UT�gYdX�^_�dbQSUc��9V�Q^�e^cUd�_SSebc�RU�
SQecU�_V�Q�`b_SUTebU�bUdeb^��dXU^�dXU�dbQSU�gY\\�RU�Y^f_[UT�Y^�dXU�fQbY�
QR\U�S_^dUhd�_V�dXU�`b_SUTebU�RUY^W�bUdeb^UT�d_*��dXU�cdQS[�VbQ]U�_V



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

dXU�bUdeb^Y^W�`b_SUTebU�gY\\�^_�\_^WUb�UhYcd��DbQSUc�QbU�^_d�TYcQR\UT
TebY^W�e^cUd�dbQSUc��c_�YV�Q^�e^cUd�dbQSU�S_]]Q^T�SbUQdUc�Q�^Ug�dbQSU
Q^T�QSSUccUc�dXU�fQbYQR\U��dXU�dbQSU�gY\\�RU�Y^f_[UT��1^i�Ubb_bc�Y^�e^cUd
dbQSUc�QbU�YW^_bUT�

9V�dXUbU�QbU�]e\dY`\U�dbQSUc�_^�Q�fQbYQR\U�dXUi�QbU�Y^f_[UT�Y^�_bTUb�_V
SbUQdY_^��]_cd�bUSU^d�VYbcd��9V�_^U�dbQSU�bUdeb^c�Q^�Ubb_b��dXU^�^_�Veb�
dXUb�dbQSUc�QbU�Y^f_[UT�V_b�dXU�fQbYQR\U��9V�Q^�QbbQi�U\U]U^d�XQc�Q�dbQSU
cUd��Q^T�dXUbU�Yc�Q\c_�Q�dbQSU�cUd�_^�dXU�QbbQi�Qc�Q�gX_\U��dXU�dbQSU�_^
dXU�_fUbQ\\�QbbQi�Yc�Y^f_[UT�RUV_bU�dXU�_^U�_^�dXU�U\U]U^d�

?^SU�SbUQdUT��dXU�dbQSU�bU]QY^c�Y^�UVVUSd�UYdXUb�e^dY\�dXU�dbQSU�Yc�bU�
]_fUT�gYdX�dXU�dbQSU�fTU\UdU�S_]]Q^T�TUcSbYRUT�RU\_g��e^dY\�dXU
fQbYQR\U�Yc�e^cUd��_b�e^dY\�dXU�Y^dUb`bUdUb�Yc�TU\UdUT��E^cUddY^W�Q^�U\U�
]U^d�_V�QbbQi�gY\\�bU]_fU�Q^i�dbQSUc�_^�dXQd�U\U]U^d��Red�gY\\�^_d�bU�
]_fU�dbQSUc�_^�dXU�_fUbQ\\�QbbQi�

DXYc�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�

trace vdelete name ops command
9V�dXUbU�Yc�Q�dbQSU�cUd�_^�fQbYQR\U�name�gYdX�dXU�_`UbQdY_^c�Q^T�com-
mand�WYfU^�Ri�_`c�Q^T�command��dXU^�dXU�dbQSU�Yc�bU]_fUT��c_�dXQd
S_]]Q^T�gY\\�^UfUb�QWQY^�RU�Y^f_[UT��BUdeb^c�Q^�U]`di�cdbY^W�

trace vinfo name
BUdeb^c�Q�\Ycd�S_^dQY^Y^W�_^U�U\U]U^d�V_b�UQSX�dbQSU�SebbU^d\i�cUd�_^
fQbYQR\U�name��5QSX�U\U]U^d�_V�dXU�\Ycd�Yc�YdcU\V�Q�\Ycd�S_^dQY^Y^W�dg_
U\U]U^dc��gXYSX�QbU�dXU�_`c�Q^T�command�Qcc_SYQdUT�gYdX�dXU�dbQSU��9V



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

name�T_Uc^�d�UhYcd�_b�T_Uc^�d�XQfU�Q^i�dbQSUc�cUd��dXU^�dXU�bUce\d�_V�dXU
S_]]Q^T�gY\\�RU�Q^�U]`di�cdbY^W�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�&' �e^[^_g^���8Q^T\U�e^[^_g^�S_]]Q^Tc��Y^dUb^Q\�

DXYc�Yc�Q�c`USYQ\�[Y^T�_V�Ve^SdY_^�Q^T�i_e�cX_e\T�^UfUb�SQ\\�Yd��9dc�]QY^
`eb`_cU�Yc�dXU�V_\\_gY^W��Ce``_cU��i_e�gbYdU�Q�S_]]Q^T�\Y[U�dXYc*

gnprtz p1 p2

Q^T�gnprtz�Yc�^_d�QfQY\QR\U�Y^�dXU�cicdU]��D9=�gY\\�bQYcU�Q^�Ubb_b�S_^�
TYdY_^�Y^�dXYc�SQcU�

9V�i_eb�X_cd�cicdU]�gQ^dc�d_�Qf_YT�dXYc�Ubb_b�]UccQWU��Yd�SQ^�_VVUb�dXU
unknown�Ve^SdY_^��gXYSX�Y^�deb^�Yc�SQ\\UT�gXU^UfUb�Q^�e^[^_g^
Ve^SdY_^�gQc�SQ\\UT�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�&( e^cUd���4U\UdU�fQbYQR\Uc

Ci^dQh*

unset name [name name ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�bU]_fUc�_^U�_b�]_bU�fQbYQR\Uc��5QSX�name�Yc�Q�fQbYQR\U
^Q]U��c`USYVYUT�Y^�Q^i�_V�dXU�gQic�QSSU`dQR\U�d_�dXU�set�S_]]Q^T��9V
Q�name�bUVUbc�d_�Q^�U\U]U^d�_V�Q^�QbbQi�dXU^�dXQd�U\U]U^d�Yc�bU]_fUT
gYdX_ed�QVVUSdY^W�dXU�bUcd�_V�dXU�QbbQi��9V�Q�name�S_^cYcdc�_V�Q^�QbbQi
^Q]U�gYdX�^_�`QbU^dXUcYjUT�Y^TUh��dXU^�dXU�U^dYbU�QbbQi�Yc�TU\UdUT�
DXU�unset�S_]]Q^T�bUdeb^c�Q^�U]`di�cdbY^W�Qc�bUce\d��1^�Ubb_b�_S�
Sebc�YV�Q^i�_V�dXU�fQbYQR\Uc�T_Uc^�d�UhYcd��Q^T�Q^i�fQbYQR\Uc�QVdUb�dXU
^_^�UhYcdU^d�_^U�QbU�^_d�TU\UdUT



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�&) e`\UfU\���5hUSedU�Q�cS bY`d�Y^�Q�TYVVUbU^d�cdQS[
VbQ]U

Ci^dQh*

uplevel [level] arg [arg ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

1\\�_V�dXU�arg�QbWe]U^dc�QbU�S_^SQdU^QdUT�Qc�YV�dXUi�XQT�RUU^�`QccUT
d_�concat+�dXU�bUce\d�Yc�dXU^�UfQ\eQdUT�Y^�dXU�fQbYQR\U�S_^dUhd�Y^TY�
SQdUT�Ri�\UfU\��Uplevel�bUdeb^c�dXU�bUce\d�_V�dXQd�UfQ\eQdY_^�

9V�level�Yc�Q^�Y^dUWUb�dXU^�Yd�WYfUc�Q�TYcdQ^SU��e`�dXU�`b_SUTebU�SQ\\�
Y^W�cdQS[��d_�]_fU�RUV_bU�UhUSedY^W�dXU�S_]]Q^T��9V�level�S_^cYcdc
_V���V_\\_gUT�Ri�Q�^e]RUb�dXU^�dXU�^e]RUb�WYfUc�Q^�QRc_\edU�\UfU\
^e]RUb��9V�level�Yc�_]YddUT�dXU^�Yd�TUVQe\dc�d_�!��Level�SQ^^_d�RU�TU�
VQe\dUT�YV�dXU�VYbcd�command�QbWe]U^d�cdQbdc�gYdX�Q�TYWYd�_b���

6_b�UhQ]`\U��ce``_cU�dXQd�`b_SUTebU�Q�gQc�Y^f_[UT�Vb_]�d_`�\UfU\�
Q^T�dXQd�Yd�SQ\\UT�R��Q^T�dXQd�R�SQ\\UT�S��Ce``_cU�dXQd�S�Y^f_[Uc�dXU
uplevel�S_]]Q^T��9V�level�Yc�!�_b��"�_b�_]YddUT��dXU^�dXU�S_]�
]Q^T�gY\\�RU�UhUSedUT�Y^�dXU�fQbYQR\U�S_^dUhd�_V�R��9V�\UfU\�Yc�"�_b��!
dXU^�dXU�S_]]Q^T�gY\\�RU�UhUSedUT�Y^�dXU�fQbYQR\U�S_^dUhd�_V�Q��9V
\UfU\�Yc�#�_b�� �dXU^�dXU�S_]]Q^T�gY\\�RU�UhUSedUT�Qd�d_`�\UfU\��_^\i



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

W\_RQ\�fQbYQR\Uc�gY\\�RU�fYcYR\U��

DXU�uplevel�S_]]Q^T�SQecUc�dXU�Y^f_[Y^W�`b_SUTebU�d_�TYcQ``UQb
Vb_]�dXU�`b_SUTebU�SQ\\Y^W�cdQS[�gXY\U�dXU�S_]]Q^T�Yc�RUY^W�UhU�
SedUT��9^�dXU�QR_fU�UhQ]`\U��ce``_cU�S�Y^f_[Uc�dXU�S_]]Q^T

uplevel 1 {set x 43; d}

gXUbU�T�Yc�Q^_dXUb�D9=�`b_SUTebU��DXU�set�S_]]Q^T�gY\\�]_TYVi�dXU
fQbYQR\U�h�Y^�R�c�S_^dUhd��Q^T�T�gY\\�UhUSedU�Qd�\UfU\�#��Qc�YV�SQ\\UT�Vb_]
R��9V�Yd�Y^�deb^�UhUSedUc�dXU�S_]]Q^T

uplevel {set x 42}

dXU^�dXU�cUd�S_]]Q^T�gY\\�]_TYVi�dXU�cQ]U�fQbYQR\U�h�Y^�R�c�S_^dUhd*
dXU�`b_SUTebU�S�T_Uc�^_d�Q``UQb�d_�RU�_^�dXU�SQ\\�cdQS[�gXU^�T�Yc�UhU�
SedY^W��DXU�S_]]Q^T��info level��]Qi�RU�ecUT�d_�_RdQY^�dXU�\UfU\
_V�dXU�SebbU^d�`b_SUTebU�

Uplevel�]Q[Uc�Yd�`_ccYR\U�d_�Y]`\U]U^d�^Ug�S_^db_\�S_^cdbeSdc�Qc
D9=�`b_SUTebUc��V_b�UhQ]`\U��uplevel�S_e\T�RU�ecUT�d_�Y]`\U]U^d
dXU�while�S_^cdbeSd�Qc�Q�D9=�`b_SUTebU��



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�'  e`fQb���3bUQdU�\Y^[�d_� fQbYQR\U�Y^�Q�TYVVUbU^d�cdQS[
VbQ]U

Ci^dQh*

upvar [level] otherVar myVar [otherVar myVar ...]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�QbbQ^WUc�V_b�_^U�_b�]_bU�\_SQ\�fQbYQR\Uc�Y^�dXU�SebbU^d
`b_SUTebU�d_�bUVUb�d_�fQbYQR\Uc�Y^�Q^�U^S\_cY^W�`b_SUTebU�SQ\\�_b�d_
W\_RQ\�fQbYQR\Uc��Level�]Qi�XQfU�Q^i�_V�dXU�V_b]c�`Ub]YddUT�V_b�dXU
uplevel�S_]]Q^T��Q^T�]Qi�RU�_]YddUT�YV�dXU�VYbcd�\UddUb�_V�dXU�VYbcd
otherVar�Yc^�d���_b�Q�TYWYd��Yd�TUVQe\dc�d_�!���6_b�UQSX�otherVar�Qb�
We]U^d��e`fQb�]Q[Uc�dXU�fQbYQR\U�Ri�dXQd�^Q]U�Y^�dXU�`b_SUTebU
VbQ]U�WYfU^�Ri�\UfU\��_b�Qd�W\_RQ\�\UfU\��YV�\UfU\�Yc�� ��QSSUccYR\U�Y^�dXU
SebbU^d�`b_SUTebU�Ri�dXU�^Q]U�WYfU^�Y^�dXU�S_bbUc`_^TY^W�myVar�Qb�
We]U^d��DXU�fQbYQR\U�^Q]UT�Ri�otherVar�^UUT�^_d�UhYcd�Qd�dXU�dY]U
_V�dXU�SQ\\+�Yd�gY\\�RU�SbUQdUT�dXU�VYbcd�dY]U�myVar�Yc�bUVUbU^SUT��Zecd�\Y[U
Q^�_bTY^Qbi�fQbYQR\U��DXUbU�]ecd�^_d�UhYcd�Q�fQbYQR\U�Ri�dXU�^Q]U�]i�
FQb�Qd�dXU�dY]U�e`fQb�Yc�Y^f_[UT��MyVar�Yc�Q\gQic�dbUQdUT�Qc�dXU�^Q]U
_V�Q�fQbYQR\U��^_d�Q^�QbbQi�U\U]U^d���5fU^�YV�dXU�^Q]U�\__[c�\Y[U�Q^�Qb�
bQi�U\U]U^d��ceSX�Qc�Q�R���Q�bUWe\Qb�fQbYQR\U�Yc�SbUQdUT��?dXUbFQb�]Qi
bUVUb�d_�Q�cSQ\Qb�fQbYQR\U��Q^�QbbQi��_b�Q^�QbbQi�U\U]U^d��Upvar�bUdeb^c
Q^�U]`di�cdbY^W�

DXU�upvar�S_]]Q^T�cY]`\YVYUc�dXU�Y]`\U]U^dQdY_^�_V�SQ\\�Ri�^Q]U
`b_SUTebU�SQ\\Y^W�Q^T�Q\c_�]Q[Uc�Yd�UQcYUb�d_�ReY\T�^Ug�S_^db_\�S_^�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

cdbeSdc�Qc�D9=�`b_SUTebUc��6_b�UhQ]`\U��S_^cYTUb�dXU�V_\\_gY^W�`b_�
SUTebU*

`b_S�QTT"�^Q]U�{ upvar $name x
set x [expr $x+2]}

Add2�Yc�Y^f_[UT�gYdX�Q^�QbWe]U^d�WYfY^W�dXU�^Q]U�_V�Q�fQbYQR\U��Q^T�Yd
QTTc�dg_�d_�dXU�fQ\eU�_V�dXQd�fQbYQR\U��1\dX_eWX�add2�S_e\T�XQfU�RUU^
Y]`\U]U^dUT�ecY^W�uplevel�Y^cdUQT�_V�upvar, upvar�]Q[Uc�Yd�cY]�
`\Ub�V_b�add2�d_�QSSUcc�dXU�fQbYQR\U�Y^�dXU�SQ\\Ub�c�`b_SUTebU�VbQ]U�

9V�Q^�e`fQb�fQbYQR\U�Yc�e^cUd��U�W��x�Y^�add2�QR_fU���dXU�unset�_`UbQ�
dY_^�QVVUSdc�dXU�fQbYQR\U�Yd�Yc�\Y^[UT�d_��^_d�dXU�e`fQb�fQbYQR\U���DXUbU�Yc
^_�gQi�d_�e^cUd�Q^�e`fQb�fQbYQR\U�UhSU`d�Ri�UhYdY^W�dXU�`b_SUTebU�Y^
gXYSX�Yd�Yc�TUVY^UT���8_gUfUb��Yd�Yc�`_ccYR\U�d_�bUdQbWUd�Q^�upvar�fQbY�
QR\U�Ri�UhUSedY^W�Q^_dXUb�e`fQb�S_]]Q^T�

2E7C

9V�otherVar�bUVUbc�d_�Q^�U\U]U^d�_V�Q^�QbbQi��dXU^�fQbYQR\U�dbQSUc�cUd
V_b�dXU�U^dYbU�QbbQi�gY\\�^_d�RU�Y^f_[UT�gXU^�myVar�Yc�QSSUccUT��Red
dbQSUc�_^�dXU�`QbdYSe\Qb�U\U]U^d�gY\\�cdY\\�RU�Y^f_[UT����9^�`QbdYSe\Qb��YV
dXU�QbbQi�Yc�U^f��dXU^�SXQ^WUc�]QTU�d_�myVar�gY\\�^_d�RU�`QccUT�d_
ceR`b_SUccUc�S_bbUSd\i�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

'(�#�'! fgQYd���@b_SUcc�UfU^dc�e^dY\�Q�fQbYQR\U�Yc�gbYddU^

Ci^dQh*

vwait [varName]

3_]]Q^T�CUd*�!�%�_^\i

Ci^_`cYc*

DXYc�S_]]Q^T�U^dUbc�dXU�D9=�UfU^d�\__`�d_�`b_SUcc�UfU^dc��R\_S[Y^W
dXU�Q``\YSQdY_^�YV�^_�UfU^dc�QbU�bUQTi���9d�S_^dY^eUc�`b_SUccY^W�UfU^dc
e^dY\�c_]U�UfU^d�XQ^T\Ub�cUdc�dXU�fQ\eU�_V�fQbYQR\U�fQb>Q]U���?^SU
varName�XQc�RUU^�cUd��dXU�vwait�S_]]Q^T�gY\\�bUdeb^�Qc�c__^�Qc�dXU
UfU^d�XQ^T\Ub�dXQd�]_TYVYUT�varName�S_]`\UdUc�

9^�c_]U�SQcUc�dXU�vwait�S_]]Q^T�]Qi�^_d�bUdeb^�Y]]UTYQdU\i�QVdUb
varName�Yc�cUd��DXYc�SQ^�XQ``U^�YV�dXU�UfU^d�XQ^T\Ub�dXQd�cUdc�var-
Name�T_Uc�^_d�S_]`\UdU�Y]]UTYQdU\i��6_b�UhQ]`\U��YV�Q^�UfU^d�XQ^�
T\Ub�cUdc�varName�Q^T�dXU^�YdcU\V�SQ\\c�fgQYd�d_�gQYd�V_b�Q�TYVVUbU^d�fQbY�
QR\U��dXU^�Yd�]Qi�^_d�bUdeb^�V_b�Q�\_^W�dY]U��4ebY^W�dXYc�dY]U�dXU�d_`�
\UfU\�vwait�Yc�R\_S[UT�gQYdY^W�V_b�dXU�UfU^d�XQ^T\Ub�d_�S_]`\UdU��c_�Yd
SQ^^_d�bUdeb^�UYdXUb�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

'(�#�'" gXY\U���Ce``_bd�V_b�S_^TYdY_^Q\�\__`Y^W�

Ci^dQh*

while condscript doscript

3_]]Q^T�CUd*�!� ��!�%

Ci^_`cYc*

DXYc�S_]]Q^T�UfQ\eQdUc�dXU�condscript��Q^T�Qc�c__^�Qc�dXYc�bUce\dc
d_� �dXU�\__`�Yc�cd_``UT��6_b�Q^i�_dXUb�bUce\d�_V�condscript���dXU
doscript�Yc�`UbV_b]UT�

5hQ]`\U*

set I 0

while { $I<100 } {

set I [expr $I+1]

}



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

')� Be^dY]U�5bb_b�=UccQWUc
4ebY^W�Y^dUb`bUdQdY_^�_V�cSbY`dc�Ubb_b�S_^TYdY_^c�QbU�`_ccYR\U��D9=�Yc
TUcYW^UT�d_�be^�c]__dX\i�Y^�SQcU�_V�XUQfi�^e]UbYSQ\�`b_R\U]c�Q^T�d_
^_d�SbQcX��Q^T�c_�Yd�`b_fYTUc�fUbi�TUdQY\UT�Ubb_b�]UccQWUc�d_�dXU�ecUb�

5bb_b�]UccQWUc�Q^T�dXU�SQ`QRY\Ydi�d_�VY^T�Q^T�Q^Q\ijU�Ubb_bc�QbU�S_^�
cYTUbUT�RUY^W�fYdQ\�d_�dXU�ecQRY\Ydi�_V�Q^�Y^dUb`bUdUb��c_�XUQfi�UVV_bdc
XQfU�RUU^�]QTU�d_�`b_fYTU�W__T�ce``_bd�XUbU�

DXU�X_cd�cicdU]�]ecd�`Qcc�Q^�Ubb_b�Q^T�Q�`bY^d�Ve^SdY_^�d_�dXU�Y^dUb�
`bUdUb��printf�ci^_`cYc���gXYSX�Y^�deb^�Yc�SQ\\UT�gYdX�TUdQY\UT�`b_R�
\U]�bU`_bdc��9V�Q�X_cd�cicdU]�TYT^µd�`b_fYTU�Q^�Ubb_b�Ve^SdY_^�d_�D9=�
i_e�gY\\�^UfUb�cUU�Q^i�Y^V_b]QdY_^�QR_ed�dXU�SebbU^d�Ubb_b�S_^TYdY_^c�

5bb_b�]UccQWUc�QbU�_bTUbUT�Ri�^e]RUb��DXYc�]Q[Uc�Yd�UQcYUb�d_�VY^T
dXU�S_bbUc`_^TY^W�TUcSbY`dY_^c�Y^�dXYc�]Q^eQ\��DXU�^e]RUbc�QbU
Wb_e`UT�Y^�dXYc�gQi*

0  -  999 9^dUb^Q\�5bb_bc�\Y[U�_fUbbe^^Y^W�cdQS[c��gb_^W�bUdeb^
S_TUc�_b�\UQ[c�Y^�]U]_bi

1000 - 1999 Ci^dQSdYSQ\�5bb_bc�\Y[U�]YccY^W�ae_dUc�_b�RbQSUc
2000 - 2999 CU]Q^dYS�5bb_bc�\Y[U�gb_^W�^e]RUb�_V�`QbQ]UdUbc�
3000 - 3999 5h`bUccY_^�Q^T�_b�]QdXU]QdYSQ\�Ubb_bc��gXYSX�]YWXd

_SSeb�TebY^W�`b_SUccY^W�_V�dXU�expr�S_]]Q^T�
4000 - 4999 5bb_b�S_^TYdY_^c�TUdUSdUT�Y^�_dXUb�ReY\d�Y^�S_]�

]Q^Tc�Q^T�]QSb_c�
5000 - .... EcUb�TUVY^UT�]UccQWUc��DXYbT�`Qbdi�fU^T_bc�_b�i_eb

_g^�UhdU^cY_^c�cX_e\T�ecU�dXYc�bQ^WU�_V�Ubb_b�]Uc�
cQWUc

DXU�QfQY\QR\U�]UccQWUc�QbU*



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

!  D__�]Q^i�^UcdUT�SQ\\c�d_�dS\O5fQ\��Y^VY^YdU�\__`/�

9d�Yc�^_d�`_ccYR\U�d_�bUSebcYfU\i�SQ\\�Q^T�cdQbd�Qc�]Q^i�D9=�Y^�
dUb`bUdUbc�Qc�i_e�SQ^�dXY^[�_V���dXUbU�UhYcdc�Q�\Y]Yd�_V��!   
�MAX_NESTING_DEPTH���D9=�Y^dUb^Q\\i�[UU`c�dbQS[�_V�dXYc
Q^T�QVdUb�Q�c`USYVYS�SQ\\Y^W�TU`dX��dXYc�]UccQWU�Yc�YcceUT�

! ! 3_]]Q^T�bUdeb^UT�RQT�S_TU*��T

DXU�`_ccYR\U�bUdeb^�S_TUc�V_b�D9=�Ve^SdY_^c�QbU�gU\\�TUVY^UT�
9V�Q�Ve^SdY_^c�bUdeb^c�c_]UdXY^W�U\cU��dXYc�]UccQWU�Yc�TYc�
`\QiUT��1\\�[Ub^U\�D9=�Ve^SdY_^c�QbU�QccUbdUT�d_�`b_fYTU
`b_`Ub�fQ\eUc�Qc�bUdeb^�S_TUc��DXYc�Ubb_b�S_^TYdY_^�]_cd
\Y[U\i�XQ``U^c�Y^�dXYbT�`Qbdi�\YRbQbYUc�

! " 9^dUb^Q\�Ubb_b�Y^�dS\OC`\Yd<Ycd

D9=�dbYUT�d_�c`\Yd�Q�cY^W\U�cdbY^W�Y^d_�Q�\Ycd�_V�ceR�cdbY^Wc��Red�Yd
TYT^µd�g_b[�_ed��5�W���YV�i_e�c`USYVi�Q�`QbQ]UdUb�\Ycd�d_�dXU
proc�S_]]Q^T��dXYc�\Ycd�Yc�c`\Yd�Q^T�UQSX�U\U]U^d�Yc�YTU^dY�
VYUT�Qc�RUY^W�Q�`QbQ]UdUb��9V�c_]UdXY^W�gU^d�gb_^W��U�W���RU�
SQecU�Q�bUSebcYfU�S_]]Q^T�Y^f_SQdY_^�VQY\UT��dXYc�]UccQWU
]YWXd�_SSeb�

! # 3Q^^_d�_`U^�UfQ\eQdU�VY\U*�VY\U^Q]U

D9=�dbYUT�d_�Y^dUb`bUd�Q�cSbY`d�VY\U��Red�S_e\T^µd�_`U^�_b�VY^T
Yd�

!   =YccY^W�S\_cU�RbQS[Ud



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

C_]U�`YUSU�_V�]QSb_�dUhd�cdQbdUT�gYdX�Q�K��Red�dXU�S_bbU�
c`_^TY^W�S\_cY^W�M�XQc�^_d�RU�V_e^T���U�W�

set str  [ set var string

1�cdbY^W�gQc�cdQbdUT�gYdX�Q�²�SXQbQSdUb��Red�dXU�]QdSXY^W�²
SXQbQSdUb�Yc�]YccY^W��U�W�

set str “this is an invalid string

!  ! =YccY^W�S\_cU�RbQSU

C_]U�`YUSU�_V�]QSb_�dUhd�cdQbdUT�gYdX�Q�Seb\i�RbQSU�´k´��Red
dXU�S_bbUc`_^TY^W�S\_cY^W�RbQSU�S_e\T�^_d�RU�V_e^T��U�W�

loop I 10 {

<end - of -file>

!  # =YccY^W�dUb]Y^QdY_^�SXQbQSdUb��S

D9=�Uh`USdUT�dXU�SXQbQSdUb�%c�d_�_SSeb��c__^Ub�_b�\QdUb��
Red�Yd�S_e\T^µd�RU�V_e^T��=_cd�_VdU^��ceSX�Q^�Ubb_b�_SSebc
gXU^�cdbY^Wc�QbU�S_^cdbeSdUT�Qd�be^dY]U�

!  $ 5hdbQ�SXQbQSdUbc�QVdUb�S\_cU�ae_dU

D9=�TUdUSdUT�SXQbQSdUbc�Qd�Q^�Y\\UWQ\�\_SQdY_^��U�W��
proc { } hallo {

!  % 5hdbQ�SXQbQSdUbc�QVdUb�S\_cU�RbQSU

D9=�TUdUSdUT�SXQbQSdUbc�Qd�Q^�Y\\UWQ\�\_SQdY_^��U�W��
proc { } hallo {



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

!  & <Ycd�U\U]U^d�Y^�RbQSUc�V_\\_gUT�Ri��c�Y^cdUQT�_V�c`QSU

D9=�bUaeYbUT�c`QSU�SXQbQSdUbc�d_�cU`QbQdU�\Ycd�U\U]U^dc��Red
S_e\T^µd�VY^T�Q^i��DXU�dUb]�%s�Yc�bU`\QSUT�Ri�dXU�SXQbQSdUb
cUaeU^SU��dXQd�SQecUT�dXU�`b_R\U]c�

!  ' <Ycd�U\U]U^d�Y^�ae_dUc�V_\\_gUT�Ri�L����cL����c��Y^cdUQT�_V
c`QSU

D9=�bUaeYbUT�c`QSU�SXQbQSdUbc�d_�cU`QbQdU�\Ycd�U\U]U^dc��Red
S_e\T^µd�VY^T�Q^i��DXU�dUb]�%s�Yc�bU`\QSUT�Ri�dXU�SXQbQSdUb
cUaeU^SU��dXQd�SQecUT�dXU�`b_R\U]c�

!  ( E^]QdSXUT�_`U^�RbQSU�Y^�\Ycd

D9=�S_e^dUT�dXU�^e]RUb�_V�RbQSUc�Q^T�TUdUSdUT�Q�]Yc]QdSX�
DXU�S_e^dY^W�Yc�T_^U�Y^�Y^dUb`bUdQdY_^�_V�Q�proc�QbWe]U^d
\Ycd�

!  ) E^]QdSXUT�_`U^�ae_dUc�Y^�\Ycd

D9=�S_e^dUT�dXU�^e]RUb�_V�ae_dUc�Q^T�TUdUSdUT�Q�]Yc]QdSX�
DXU�S_e^dY^W�Yc�T_^U�Y^�Y^dUb`bUdQdY_^�_V�Q�proc�QbWe]U^d
\Ycd�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

"   FQbYQR\U�,^Q]U.�^_d�V_e^T

1^�QddU]`d�gQc�]QTU�d_�ecU�dXU�fQbYQR\U�name��Red�Yd�gQc�^_d
TUVY^UT�iUd��DXU�fQ\eU�_V�ceSX�Q�fQbYQR\U�gQc�e^TUVY^UT��c_�Ydc
ecU�Yc�`b_XYRYdUT�
5hQ]`\U*

set str $unkvar

WU^UbQdUc�dXU�Ubb_b�]UccQWU��gXU^�unkvar�gQc�^_d�TUVY^UT
RUV_bUXQ^T�

"  " S_]]Q^T�gb_^W�^e]RUb�_V�QbWe]U^dc��bUaeYbUT�*�^

DXU�S_]]Q^T�command�gQc�dbYUT�d_�cdQbd��Red�dXU�^e]RUb�_V
QfQY\QR\U�`QbQ]UdUbc�gQc�^_d�S_bbUSd�
5hQ]`\U*

set str

"  # 9^fQ\YT�S_]]Q^T*��c

DXU�S_]]Q^T�%s�gQc�`QbcUT�Y^�dXU�cSbY`d��Red�dXYc�S_]]Q^T
T_Uc�^_d�UhYcd�
5hQ]`\U*

setx str 3

DXYc�`YUSU�_V�S_TU�WU^UbQdUc�dXU�Ubb_b�]UccQWU��gXU^�dXU
S_]]Q^T�setx�Yc�^_d�QfQY\QR\U�

"  $ 9^fQ\YT�S_]]Q^T*�E>;>?G>

GXU^UfUb�Q�S_]]Q^T�S_e\T�^_d�RU�UhUSedUT��RUSQecU�Ydc
^Q]U�XQc�^_d�RU�V_e^T��D9=�dbYUc�d_�SQ\\�dXU�Y^dUb^Q\�Ve^S�
dY_^�^Q]UT�unknown��9V�D9=µc�X_cd�U^fYb_^]U^d�T_Uc^µd



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

ce``_bd�dXYc�Ve^SdY_^��gXYSX�Yd�cX_e\T���dXYc�]UccQWU�Q`�
`UQbc�

"  % 9^f_[UT�²RbUQ[³�_edcYTU�Q�\__`

DXU�RbUQ[�cdQdU]U^d�Yc�Q\\_gUT�_^\i�Y^cYTU�\__`c��DXU�cSbY`d
S_^dQY^UT�dXYc�cdQdU]U^d�c_]UgXUbU�U\cU��@\UQcU�cUU�]UccQWU
" "%�Qc�gU\\��gXYSX�S_fUbc�dXYc�Ubb_b�gYdXY^�Q�proc�

"  & 9^f_[UT�²S_^dY^eU³�_edcYTU�Q�\__`

DXU�S_^dY^eU�cdQdU]U^d�Yc�Q\\_gUT�_^\i�Y^cYTU�\__`c��DXU
cSbY`d�S_^dQY^UT�dXYc�cdQdU]U^d�c_]UgXUbU�U\cU��@\UQcU�cUU
]UccQWU�" "&�Qc�gU\\��gXYSX�S_fUbc�dXYc�Ubb_b�gYdXY^�Q�proc�

"  ' GXY\U�UhUSedY^W�²���³

DXYc�Y^V_b]QdY_^Q\�]UccQWU�dbYUc�d_�QccYcd�i_e�Y^�S_bbUSdY^W
i_eb�cSbY`dc��9d�cX_gc�dXU�RUWY^^Y^W�_V�dXU�SebbU^d�S_]]Q^T�
gXYSX�SQecUT�dXU�Ubb_b��9d�Yc�`_ccYR\U��dXQd�]_bU�dXQ^�_^U�_V
dXUcU�]UccQWUc�Q``UQbc��TU`U^Tc�_^�SebbU^d�SQ\\Y^W�TU`dX�_V
i_eb�cSbY`d��

"  ( 9^f_[UT�Vb_]�gYdXY^�²���³

DXYc�Y^V_b]QdY_^Q\�]UccQWU�dbYUc�d_�QccYcd�i_e�Y^�S_bbUSdY^W
i_eb�cSbY`dc��9d�cX_gc�dXU�RUWY^^Y^W�_V�dXU�SebbU^d�S_]]Q^T�
gXYSX�SQecUT�Q^_dXUb�Ubb_b��9d�Yc�`_ccYR\U��dXQd�]_bU�dXQ^
_^U�_V�dXUcU�]UccQWUc�Q``UQbc��TU`U^Tc�_^�SebbU^d�SQ\\Y^W
TU`dX�_V�i_eb�cSbY`d��



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

"  ) ²gXY\U³�R_Ti�\Y^U*��T

DXYc�Y^V_b]QdY_^Q\�]UccQWU�dbYUc�d_�QccYcd�i_e�Y^�S_bbUSdY^W
i_eb�cSbY`dc��9d�cX_gc�dXU�SebbU^d�\Y^U�Y^�Q�while�\__`��Q^T�Y^
gXYSX�\Y^U�dXU�Ubb_b�_SSebbUT�

" ! 2QT�\UfU\�²cdb³

I_e�dbYUT�d_�bUVUb�d_�\UfU\�str��Red�dXYc�\UfU\�T_Uc�^_d�UhYcd�
DXYc�]YWXd�XQ``U^�Vb_]�gYdXY^�`b_SUTebU�Y^f_SQdY_^c�

" !! Gb_^W���QbWc*���c�

DXU�^e]RUb�_V�QbWe]U^dc�`QccUT�d_�dXU�proc�S_]]Q^T�Yc
gb_^W��CY^SU�dXYc�Yc�`Qbd�_V�D9=�;Ub^U\��dXYc�UhdbQ�]UccQWU
gQc�Y^db_TeSUT�

" !" D__�]Q^i�VYU\Tc�Y^�QbWe]U^d�c`USYVYUb

DXU�^e]RUb�_V�QbWe]U^dc�c`USYVYUT�S_^cYcdc�_V�d__�]Q^i
VYU\Tc��DXYc�Yc�`Qbd�_V�dXU�proc�S_]]Q^T�

" !$ @b_SUTebU��c�XQc�QbWe]U^d�gYdX�^_�^Q]U

DXU�`b_SUTebU�%s�gQc�TUS\QbUT�gYdX�Q^�QbWe]U^d��gXYSX�Yc
^_d�Q�^Q]U��DXYc�U�W��XQ``U^c��YV�Q�bUSebcYfU�S_]]Q^T�Y^f_�
SQdY_^�VQY\UT��U�W��

proc p {arg1}{print $arg1

}

…

#This call causes an error p



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

" !% >_�fQ\eU�WYfU^�V_b�`QbQ]UdUb��c���

1�`b_SUTebU�gQc�SQ\\UT��Red�dXU�^e]RUb�_V�QbWe]U^dc�gQc
gb_^W��I_e�c`USYVYUT�^_d�U^_eWX�QbWe]U^dc��U�W��

proc p {arg1}{print $arg1

}

…

#This call causes an error p 1 2

" !& 3Q\\UT��c�gYdX�d__�]Q^i�QbWe]U^dc

DXU�`b_SUTebU�%s�gQc�SQ\\UT�gYdX�d__�]Q^i�QbWe]U^dc�
@\UQcU�Y^c`USd�TUS\QbQdY_^�_V�dXU�`b_SUTebU�

" !' e`\UfU\�R_Ti�\Y^U��T

DXYc�]UccQWU�`b_fYTUc�QTTYdY_^Q\�Y^V_b]QdY_^�QR_ed�`b_SU�
TebU���e`\UfU\�Ubb_bc�

" !( @b_SUTebU��c��\Y^U��T

DXYc�]UccQWU�`b_fYTUc�QTTYdY_^Q\�Y^V_b]QdY_^�QR_ed�`b_SU�
TebU���e`\UfU\�Ubb_bc��9d�cX_gc�dXU�SebbU^d�`b_SUTebU�Q^T
dXU�SebbU^d�\Y^U�Y^�Yd�

DXYc�Yc�_^\i�Q^�Y^V_b]QdY_^Q\�]UccQWU�

" !) 2QT�_`dY_^���c���]ecd�RU��S_TU���Ubb_bS_TU��_b��Ubb_bY^V_

DXYc�]UccQWU�cX_gc�QfQY\QR\U�_`dY_^c�d_�dXU�bUdeb^�S_]�
]Q^T��I_e�c`USYVYUT�c_]UdXY^W�e^[^_g^�_b�gb_^W�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

" " 2QT�S_]`\UdY_^�S_TU��c��]ecd�RU�?;��Ubb_b��bUdeb^��RbUQ[�
S_^dY^eU��_b�Q^�Y^dUWUb

DXYc�]UccQWU�Y^TYSQdUc�i_e�c`USYVYUT�c_]UdXY^W�gb_^W�Y^�dXU
bUdeb^�S_]]Q^T��?^\i�dXU�\YcdUT�_`dY_^c�QbU�Q\\_gUT�

" "% 9^f_[UT�²RbUQ[³�_edcYTU�Q�\__`

DXU�break�cdQdU]U^d�Yc�Q\\_gUT�_^\i�Y^cYTU�\__`c��DXU�cSbY`d
S_^dQY^UT�dXYc�cdQdU]U^d�c_]UgXUbU�U\cU��DXYc�Yc�UccU^dYQ\\i
dXU�cQ]U�]UccQWU�Qc�"  %��UhSU`d�dXQd�dXYc�Ubb_b�_SSebbUT
Vb_]�gYdXY^�Q�`b_SUTebU�Y^f_SQdY_^��D9=�dbYUc�d_�TUdUb]Y^U
dXU�SebbU^d�`b_SUTebU�^Q]U��U�W��

loop i 10 {

#correct break

break

}

…

#incorrect break

break



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

" "& 9^f_[UT�²S_^dY^eU³�_edcYTU�Q�\__`

DXU�continue�cdQdU]U^d�Yc�Q\\_gUT�_^\i�Y^cYTU�\__`c��DXU
cSbY`d�S_^dQY^UT�dXYc�cdQdU]U^d�c_]UgXUbU�U\cU��DXYc�Yc�UccU^�
dYQ\\i�dXU�cQ]U�]UccQWU�Qc�"  %��UhSU`d�dXQd�dXYc�Ubb_b�_S�
SebbUT�Vb_]�gYdXY^�Q�`b_SUTebU�Y^f_SQdY_^��D9=�dbYUc�d_�TU�
dUb]Y^U�dXU�SebbU^d�`b_SUTebU�^Q]U��U�W��

loop i 10 {

#valid continue

continue

}

…

#invalid continue

continue



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

#   >E=5B931<�@B?2<5=C
_`UbQdY_^*�dhd! di`U*�dhd"
TUcSbY`dY_^*�dhd#

DXUcU�Y^V_b]QdY_^Q\�]UccQWUc�dbi�d_�QccYcd�i_e�Y^�S_bbUSdY^W
i_eb�Q\W_bYdX]c��DXUi�Uh`\QY^�Y^�TUdQY\��gXUbU�i_eb�\Qcd�^e�
]UbYSQ\�Ubb_bc�_SSebbUT�

DXUcU�Ubb_b�S_^TYdY_^c�QbU�`_ccYR\U*

1B9D8�9?F5B6<?G
Y^dUWUb�fQ\eU�d__�\QbWU�d_�bU`bUcU^d
I_e�dbYUT�d_�c`USYVi�Q^�Y^dUWUb�fQ\eU�gXYSX�T_Uc�^_d�VYd�Y^d_
#"�RYd�

1B9D8�49FJ5B?
TYfYTU�Ri�jUb_
I_e�dbYUT�d_�TYfYTU�Q�fQ\eU�Ri�jUb_�Q^T�dXYc�SQecUT�dXU�Ubb_b�
U�W��

set a 2

set x [expr 1/(2-$a)]

1B9D8�4?=19>
T_]QY^�Ubb_b*�QbWe]U^d�^_d�Y^�fQ\YT�bQ^WU
DXU�QbWe]U^d�d_�Q�math�Ve^SdY_^�Yc�RUi_^T�dXU�fQ\YT�bQ^WU�
U�W��

sqrt (-1)

1B9D8�E>45B6<?G
V\_QdY^W�`_Y^d�fQ\eU�d__�c]Q\\�d_�bU`bUcU^d
=_cd�\Y[U\i��dXU�SebbU^d�V\_QdY^W�`_Y^d�fQ\eU�Yc�²^_d�Q�^e]�
RUb³��>1>�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

1B9D8�?F5B6<?G
V\_QdY^W�`_Y^d�fQ\eU�d__�\QbWU�d_�bU`bUcU^d
=_cd�\Y[U\i��dXU�SebbU^d�V\_QdY^W�`_Y^d�fQ\eU�Yc�²^_d�Q�^e]�
RUb³��>1>�

1B9D8�E>;>?G>
e^[^_g^�V\_QdY^W�`_Y^d�Ubb_b��Ubb_b�-�T
1^�e^[^_g^�Ubb_b�S_^TYdY_^�gQc�bQYcUT��D9=µc�X_cd�cicdU]
]Qi�RU�QR\U�d_�`b_fYTU�]_bU�TUdQY\c��DXYc�]UccQWU�Yc�fUbi�e^�
\Y[U\i�d_�XQ``U^��`\UQcU�Y^V_b]�i_eb�fU^T_b�Y^�dXU�SQcU�i_e
TUdUSd�Yd�

#  ! @__b\i�V_b]UT�V\_QdY^W�`_Y^d�fQ\eU

I_e�c`USYVYUT�Q�V\_QdY^W�`_Y^d�fQ\eU��gXYSX�Yc�Y^fQ\YT��U�W��
1.0E

1..0



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

#  " E^]QdSXUT�`QbU^dXUcYc�Y^�Uh`bUccY_^�²ª³

DXU�`QbU^dXUcUc�Y^�Q^�Uh`bUccY_^�QbU�^_d�RQ\Q^SUT��Qc�Y^
sin (3.14

(a0 + x(a1 + x(a2 + x))

#  # E^[^_g^�_`UbQd_b�Y^�Uh`bUccY_^

I_e�ecUT�Q^�e^[^_g^�_`UbQd_b�Y^�Q^�Uh`bUccY_^��\Y[U�dXYc*
a@b

#  $ 3Q^µd�XQfU*�_`UbQd_b�gYdX_ed�/�VYbcd

I_e�ecUT�Q^�Y^fQ\YT�S_^cdbeSdY_^�_V�dXU�V_b]
a ? b : c

#  % Ci^dQh�Ubb_b�Y^�Uh`bUccY_^�²ª³

DXYc�]UccQWU�cX_gc�Q^i�_VVU^TY^W�S_^cdbeSdY_^�Y^�Q^�expr
S_]]Q^T�

#  & 3Q^µd�ecU�,�C.�Qc�_`UbQ^T�_V�²ª³

DXYc�]UccQWU�Y^V_b]c�i_e�_V�Q�di`U�Ubb_b��9d�Yc�^_d�Q\\_gUT�d_
ecU�%S�Qc�_`UbQ^T�_V�Q�c`USYVYS�_`UbQdY_^��%S�Yc�bU`\QSUT�Ri
UYdXUb�²floating-point value” �_b�²non-numeric
string” �

#  ' 5h`bUccY_^�TYT^µd�XQfU�^e]UbYS�fQ\eU

5fQ\eQdY_^�_V�Q^�Uh`bUccY_^�TYT�^_d�bUdeb^�Q�^e]UbYS�fQ\eU�
gXYSX�Yd�cX_e\T�
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#  ( E^[^_g^�]QdX�Ve^SdY_^�²ª³

I_e�ecUT�Q�Ve^SdY_^�gYdXY^�Q^�expr�S_]]Q^T��gXYSX�Yc�e^�
[^_g^�

#  ) 1bWe]U^d�d_�]QdX�Ve^SdY_^�TYT^µd�XQfU�^e]UbYS�fQ\eU

I_e�SQ\\UT�Q�math�Ve^SdY_^�gYdX�Q�`QbQ]UdUb�dXQd�S_e\T�^_d
RU�S_^fUbdUT�d_�Q�^e]RUb��U�W��

sin(PI)

# ! D__�]Q^i�QbWe]U^dc�V_b�]QdX�Ve^SdY_^

I_e�c`USYVYUT�d__�]Q^i�QbWe]U^dc�TebY^W�dXU�SQ\\�_V�Q�math
Ve^SdY_^��U�W��

sin(1.0,2.0)

# !! D__�VUg�QbWe]U^dc�V_b�]QdX�Ve^SdY_^

I_e�c`USYVYUT�d__�VUg�QbWe]U^dc�TebY^W�dXU�SQ\\�_V�Q�math
Ve^SdY_^��U�W��

sin()

pow(3)
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"(

( � 9^dUWbQdY^W�D9=�Y^d_�I_eb�1``\YSQ�
dY_^

9^dUWbQdY^W�D9=�Y^d_�i_eb�cdQ^T�Q\_^U�Q``\YSQdY_^�Q^T�ecY^W�Ydc�`_ccY�
RY\YdYUc�Yc�Q�cdbQYWXdV_bgQbT�`b_SUcc��DXYc�SXQ`dUb�Y\\ecdbQdUc�dXU�3�3��
QSdY_^c�d_�dQ[U�gXU^�i_e�gQ^d�d_�be^�D9=�cSbY`dc�Q^T�Yd�Uh`\QY^c�Y]�
`_bdQ^d�`Qbdc�_V�dXU�D9=�S\Qcc�

☛ � 9V�i_e�QbU�^_d�Q�c_VdgQbU�TUfU\_`Ub��dbiY^W�d_�Y^dUWbQdU
D9=�Y^d_�_^U�_V�i_eb�Q``\YSQdY_^c��i_e�SQ^�S_]`\UdU\i�c[Y`�dXYc�SXQ`�
dUb�

( �! 3_]`Y\U���

D9=�S_]Uc�gYdX�Q�3�3���XUQTUb��Q�4<<�V_b�G1D3?=��Q�4<<�V_b�=9�
3B?C?6D�Q^T�S_bbUc`_^TY^W�Y^dUbVQSU�\YRbQbYUc�

2QcYSQ\\i��D9=�S_]Uc�Qc�!�3���S\Qcc�^Q]UT�TIM��9d�Yc�TUS\QbUT�Y^�dXU
VY\U�TIM.HPP�Q^T�dXUbUV_bU�Q^i�]_Te\U�_V�i_eb�`b_WbQ]�dXQd�gQ^dc�d_
Y^dUbQSd�gYdX�D9=�]ecd�Y^S\eTU�TIM.HPP��U�W�*

#include <TIM.HPP>
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( �" 3_^cdbeSd���

9^�i_eb�]QY^�`b_WbQ]�i_e�S_^cdbeSd�Q�D9=�Y^dUb`bUdUb�\Y[U�dXYc*

int main(int argc, char **argv)

{

...

TIM  T(argc, argv, print, error);

9V�i_e�`Qcc�argc�Q^T�argv�d_�dXU�S_^cdbeSd_b��i_e�gY\\�XQfU�QSSUcc�d_
dXU]�fYQ�dXU�arg�S_]]Q^T��DXU�dg_�Ve^SdY_^�`_Y^dUbc�print�Q^T
error�XQfU�UhQSd\i�dXU�cQ]U�cYW^QdebU�Qc�printf�Q^T�QbU�ecUT�Y^�dXU
print�S_]]Q^T�Q^T�gXU^�Q^i�[Y^T�_V�Ubb_b�_SSebc��9^�Q�dUhd�]_TU
Q``\YSQdY_^��Yd�Yc�dXUbUV_bU�`_ccYR\U�d_�S_^cdbeSd�Q�D9=�Y^dUb`bUdUb�gYdX*

...

TIM  T(argc, argv, printf, printf);

( �# Be^�CSbY`dc���

D_�Y^dUb`bUd�Q�cSbY`d�VY\U��i_e�SQ\\*

T.EvalFile( filename );

D_�TYbUSd\i�Y^dUb`bUd�Q�dUhd�]QSb_��i_e�gY\\�SQ\\*

T.Eval(char *script);
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"(

( �$ 1TT�6e^SdY_^c�Q^T �FQbYQR\Uc���

2UV_bU�i_e�be^�Q�cSbY`d��i_e�]YWXd�gQ^d�d_�QTT�i_eb�_g^�]QSb_c�Q^T
fQbYQR\Uc�d_�dXYc�Y^dUb`bUdUb��DXU�^Uhd�SXQ`dUb�Uh`\QY^c��X_g�d_�gbYdU�Q
3�3���D9=�Ve^SdY_^��I_e�QTT�dXU]�fYQ*

T.AddSysFunc( char *TIMname, pointer to TIM function );

DXYc�SQ\\�QTTc�dXU�Ve^SdY_^�d_�dXU�Y^dUb`bUdUbµc�Y^dUb^Q\�ci]R_\�dQR\U�_V
Ve^SdY_^�^Q]Uc�

D_�bUWYcdUb�fQbYQR\Uc�UhYcdY^W�Y^�i_eb�Q``\YSQdY_^��i_e�T_�_^U�_V�dXUcU
S_^cdbeSdY_^c��U�W�*

int   iVal;

double dVal;

char   cVal(size);

T.AddSysVar( “integerVar”, &iVal, IS_INT );

T.AddSysVar( “doubleVar”, &dVal, IS_DOUBLE );

T.AddSysVar( “stringVar”, &cVal, IS_STRING );

DXYc�Q\\_gc�d_�SXQ^WU�dXUcU�Y^dUb^Q\�fQbYQR\Uc�gYdX�XU\`�_V�be^^Y^W�Q
D9=�cSbY`d��9d�Yc�Q\c_�`_ccYR\U�d_�QTT�fQbYQR\Uc�d_�dXU�Y^dUb`bUdUb��dXQd
UhYcd�_^\i�TebY^W�dXU�be^�_V�dXU�Y^dUb`bUdUb��DXYc�SQ^�RU�T_^U�gYdX*

T.AddVar( “timVar”, “value” );

DXYc�]YWXd�RU�dXU�`bUVUbbUT�fQ\eU�d_�Y]`\YSYd\i�cUd�W\_RQ\�fQbYQR\Uc�d_
fQ\eUc��DXYc�]USXQ^Yc]�Yc�ecUT��U�W���Y^�dXU�=e\dY@QWU��`b_ZUSd�d_�QTT
Q^T�e`TQdU�dXU�cYjU�_V�dXU�SebbU^d�`QWU�Y^�dXU�fQbYQR\Uc X1, Y1,
X2, Y2�
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9^�dXU�BUcUd�Ve^SdY_^��gXYSX�]Qb[c�dXU�RUWY^^Y^W�_V�Q�`QWU���dXUcU
cdQdU]U^dc�UhYcd*

int  x2 = ...GetWidthOfDevice();

int  y2 = ...GetHeightOfDevice();

T->AddVar(“X1”, “0”);

T->AddVar(“Y1”, “0”);

T->AddVar(“X2”, ToString(x2));

T->AddVar(“Y2”, ToString(y2));

✏ @\UQcU�^_dU��dXQd�fQbYQR\Uc�Y^�D9=�_^\i�S_^dQY^�cdbY^W�fQ\eUc�

( �% BUdeb^Y^W�C_]UdXY^W���

DXU�SebbU^d�Y^dUb`bUdUb�Yc�Q\gQic�`QccUT�d_�Q�D9=�Ve^SdY_^�gXU^�Yd�Yc
SQ\\UT��D9=�Ve^SdY_^c�]Qi�bUdeb^�Q�fQ\eU��gXYSX�XQc�d_�RU�Q�cdbY^W��DXU
V_\\_gY^W�Ve^SdY_^c�]Q[U�dXYc�cdU`�Qc�UQci�Qc�`_ccYR\U*

T->SetResult(int  iVal);

T->SetResult(long  lVal);

T->SetResult(double  dVal);

T->SetResult(char *cVal);
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"(

( �& Ce]]Qbi

9^dUWbQdY_^�_V�D9=�Y^d_�i_eb�Q``\YSQdY_^�Yc�Q�fUbi�cdbQYWXdV_bgQbT�`b_�
SUcc��D9=�_VVUbc�_^\i�Q�VUg�Ve^SdY_^c�dXQd�Q\\_g�i_e�d_�bUWYcdUb�Ve^S�
dY_^c�Q^T�fQbYQR\Uc��d_�UfQ\eQdU�cSbY`dc�Q^T�d_�cUd�bUdeb^�fQ\eUc��=_cd�_V
dXU�Y^dU\\YWU^SU�_V�D9=�S_]Uc�Vb_]�i_e+�gXU^�i_e�c`USYVi�Ve^SdY_^c
Q^T�QTT�dXU]�Qc�D9=�S_]]Q^Tc�
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(!� GbYdY^W�Q�3�3���D9=�6e^SdY_^
D9=�Q\\_gc�i_e�d_�QTT�Ve^SdY_^c�d_�Ydc�\Q^WeQWU�fUbi�UQcY\i��DXYc�SXQ`�
dUb�cX_gc��X_g�ceSX�Q�Ve^SdY_^�Yc�gbYddU^��bUWYcdUbUT��Q^T�gXQd�be\Uc
QbU�d_�RU�_RUiUT�

☛ 9V�i_e�QbU�^_d�Q�c_VdgQbU�TUfU\_`Ub��dbiY^W�d_�Y^dUWbQdU
D9=�Y^d_�_^U�_V�i_eb�Q``\YSQdY_^c��i_e�SQ^�S_]`\UdU\i�c[Y`�dXYc�SXQ`�
dUb�

GU�gY\\�dbi�d_�gbYdU�Q�D9=�Ve^SdY_^�dXQd�S_]`QbUc�dg_�cdbY^W�`QbQ]U�
dUbc��DXU�Ve^SdY_^�cX_e\T�RU�SQ\\UT��gXU^UfUb�Q�S_]]Q^T�\Y[U

compare str1 str2

Q``UQbc�Y^�Q�D9=�cSbY`d��D_�]Q[U�dXY^Wc�]_bU�S_]`\YSQdUT��Yd�cX_e\T
RU�`_ccYR\U�d_�YW^_bU�dXU�SQcU�_V�dXU�\UddUbc�Y^�dXU�cdbY^Wc��DXYc�cX_e\T
RU�c`USYVYUT�gYdX�XU\`�_V�Q^�_`dY_^�\Y[U�dXYc*

compare -ignore str1 str2

D9=�Ve^SdY_^c�XQfU�dXYc�`b_d_di`U*

int TIM_Name( void *client, TIM *tim, int argc, char *argv[] )

DXYc�Yc�Q^�QRc_\edU�cdQ^TQbT��D_�XU\`�bU]U]RUb�dXYc�`b_d_di`U��Q�c]Q\\
]QSb_�^Q]UT�INTERPFUNC�XQc�RUU^�SbUQdUT��I_e�gY\\�ecU�Yd�\Y[U�dXYc*

INTERPFUNC(TIM_Name)

1c�i_e�SQ^�cUU��Q�`_Y^dUb�d_�dXU�SebbU^d�Y^dUb`bUdUb�Yc�`QccUT�d_�dXU
Ve^SdY_^�TIM *tim���I_e�SQ^�ecU�Yd�d_�cUd�Q�bUce\d�cdbY^W�_b�gXQdUfUb�
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"(

DXU�Ve^SdY_^�cX_e\T�bUdeb^�_^U�_V�dXU�dg_�fQ\eUc*

• TIM_OK 1\\�g_b[UT�_ed�VY^U�

• TIM_ERROR GU�W_d�c_]U�`b_R\U]c�c_]UgXUbU�

?VdU^�i_e�bUaeYbU�Q�]Y^Y]e]�Q]_e^d�_V�`QbQ]UdUbc�`QccUT�d_�dXU
Ve^SdY_^��I_e�SXUS[�dXYc�gYdX�dXU�TIMARGS�S_^cdbeSdY_^�\Y[U�dXYc��9V
dXU�^e]RUb�_V�QbWe]U^dc�Yc�d__�c]Q\\��dXU�TIMARGS ]QSb_�bUdeb^c
TIM_ERROR�

int TIM_Cmd( void *client, TIM *tim, int argc, char *argv[] )

{

TIMARGS(3);

// from here on you have the guarantee, that

// at least something like this is specified:

//

//    compare param1  param2

//    argv[0] argv[1] argv[2]

//

//    argc equals 3 or more;

9^�_eb�SQcU��gU�gQ^d�d_�SbUQdU�Q�Ve^SdY_^�d_�S_]`QbU�dg_�cdbY^Wc��DXU
Ve^SdY_^�bUaeYbUc�Qd�\UQcd�#�`QbQ]UdUbc��DXU�VYbcd�`QbQ]UdUb�]YWXd�RU
Q^�_`dY_^�d_�YW^_bU�dXU�SQcU��DXU�bUce\d�_V�dXU�Ve^SdY_^�Yc�dXU�bUce\d�_V
dXU�S_bbUc`_^TY^W�3�strcmp�_b�strcmpi�Ve^SdY_^c�

D_�SXUS[�`QbQ]UdUbc��i_e�]YWXd�gQ^d�d_�ecU�dXU�TIMARG(nr,
string)�]QSb_��9d�SXUS[c�QbWe]U^d�^e]RUb�nr�d_�RU�string�Q^T�bU�
deb^c�0�_b�1�
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DXYc�\UQTc�d_�Q^�Y]`\U]U^dQdY_^�\Y[U�dXYc*

  int TIM_CompCmd( void *client, TIM *tim, int argc, char *argv[] )

  {

TIMARGS(3);

int first  = 1;

int ignore = 0;

if (TIMARG(1,”-ignore”))

{

first  = 2;

ignore = 1;

}

if (ignore)

    tim->SetResult( strcmpi( argv[first], argv[first+1] ) );

else

    tim->SetResult( strcmp ( argv[first], argv[first+1] ) );

return TIM_OK;

  }

DXU�_^\i�dXY^W�\UVd�^_g�Yc�bUWYcdUbY^W�dXYc�Ve^SdY_^�Y^�i_eb�SebbU^d�D9=
Y^dUb`bUdUb��Ce``_cU�i_eb�SebbU^d�Y^dUb`bUdUb�Yc�^Q]UT�T��dXQ^�i_e
XQfU�d_�XQfU�Q�\Y^U�\Y[U�dXYc�Y^�i_eb�S_TU��:ecd�c`USYVi�dXU�^Q]U��e^TUb
gXYSX�dXU�S_]]Q^T�cX_e\T�RU�QfQY\QR\U��Q^T�dXU�QTTbUcc�_V�dXU�D9=
Ve^SdY_^��Qc�TUVY^UT�QR_fU��

    T.AddSysFunc(“compare”, TIM_CompCmd );
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"(

("� GbYdY^W�Q^�5hdU^cY_^�4<<
D9=�Q\\_gc�i_e�d_�Ti^Q]YSQ\\i�\_QT�4<<c�Y^�_bTUb�d_�UhdU^d�Ydc�\Q^�
WeQWU�_b�d_�QTT�]_bU�ReY\d�Y^c��DXU�S_]]Q^T�d_�T_�dXYc�Yc�regis-
terdll��DXYc�SXQ`dUb�TUcSbYRUc�Y^�TUdQY\��X_g�ceSX�Q^�UhdU^cY_^�4<<
Yc�d_�RU�gbYddU^�

☛ 9V�i_e�QbU�^_d�Q�c_VdgQbU�TUfU\_`Ub��dbiY^W�d_�Y^dUWbQdU
D9=�Y^d_�_^U�_V�i_eb�Q``\YSQdY_^c��i_e�SQ^�S_]`\UdU\i�c[Y`�dXYc�SXQ`�
dUb�

DXU�3���VY\U

GXU^�i_e�gbYdU�i_eb�UhdU^cY_^�4<<�Y^�3�3����i_e�XQfU�d_�Y^S\eTU
dXUcU�XUQTUbc��Qd�\UQcd�*

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <tim.hpp>

TIM.HPP�S_^dQY^c�]_cd�_V�dXU�cdeVV�^UUTUT�d_�ReY\T�Q^�Y^dUbVQSU�d_�Q
D9=�Y^dUb`bUdUb��?^U�_V�dXU�]QSb_c�QfQY\QR\U�Yc�TIMFUNC��c_�i_e�TU�
S\QbU�Q�D9=�UhdU^cY_^�Ve^SdY_^�\Y[U�dXYc*

INTERPFUNC(tim_TimeCmd )

DXYc�S_bbUc`_^Tc�d_

  int tim_TimeCmd( void *client, TIM *tim, int argc, char *argv[] )
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I_e�]Qi�TUS\QbU�Qc�]Q^i�D9=�Ve^SdY_^c�Y^�_^U�]_Te\U�Qc�i_e�\Y[U�
5QSX�4<<�]ecd�S_^dQY^�dXU�bUWYcdUb�Ve^SdY_^��DXYc�Ve^SdY_^�Yc�SQ\\UT
TebY^W�dXU�]_Te\U�\_QTY^W�Ri�Q^�Q``\YSQdY_^�dXQd�XQc�Q�D9=�Y^dUb�
`bUdUb�Y^dUWbQdUT��DXU�bUWYcdUb�Ve^SdY_^�]YWXd�\__[�\Y[U�dXYc��4_�^_d
WUd�S_^VecUT�Ri�dXU�^e]RUb�_V�cd_bQWU�c`USYVYUbc�V_b�dXYc�Ve^SdY_^�

extern "C" int _export REGISTER( TIM *tim )

    {

         tim->AddSysFunc( "time", tim_TimeCmd );

         return 1;

    }

1c�i_e�SQ^�cUU��dXU�SebbU^d�D9=�Y^dUb`bUdUb�Yc�`QccUT�d_�dXYc�b_edY^U
Q^T�i_e�]Qi�ecU�dXYc�Y^dUb`bUdUbµc�b_edY^Uc�d_�QTT�Ve^SdY_^c�_b�fQbY�
QR\Uc�

DXU�Ve^SdY_^�Yc�gbYddU^�Y^�e``UbSQcU�d_�Qf_YT�\Y^[QWU�`b_R\U]c�SQecUT
Ri�SQcU�cU^cYdYfU�\Y^[Ubc�

9d�Yc�TUS\QbUT�Qc�Q�`\QY^�3�Ve^SdY_^�d_�XQfU�Q�S\UQb�^Q]U�c`QSU�Q^T�d_
Qf_YT�3���^Q]U�]Q^W\Y^W�

4YVVUbU^d�S_]`Y\Ubc�XQfU�TYVVUbU^d�^Q]Y^W�]_TU\c��5�W��G1D3?=
SbUQdUc�dXU�^Q]U�REGISTER_�Vb_]�dXYc�Ve^SdY_^��`\UQcU�^_dU�dXU�e^�
TUbcS_bU���gXUbUQc�=YSb_c_Vd�Q\gQic�WU^UbQdUc�_REGISTER��D9=��Y^dU\�
\YWU^d�Qc�Yd�Yc��cUQbSXUc�V_b�R_dX�^Q]Uc�Y^�Q�4<<��ecY^W�G1D3?=µc
S_^fU^dY_^�VYbcd��9V�Yd�VY^Tc�dXU�bUWYcdUb�b_edY^U��Yd�Yc�SQ\\UT�

>_dUc�_^�?C�"*�DXU�4<<c�d_�RU�bUWYcdUbUT�]ecd�RU�Y^�Q�`QdX�dXQd�Yc
c`USYVYUT�Ri�U^fYb_^]U^d�fQbYQR\Uc�_b�Y^�dXU�SebbU^d�`QdX��DXU�\_SQ�
dY_^c�Y^c`USdUT�QbU��Y^�dXYc�_bTUb�*�SebbU^d�`QdX��DPATH�Q^T�PATH��9V
D9=�T_Uc^µd�VY^T�dXU�4<<��Yd�cY]`\i�gY\\�^_d�RU�QR\U�d_�`UbV_b]�dXU
Ve^SdY_^�dXQd�i_e�TUcYbUT�d_�\_QT�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

G1D3?=�3_]`Y\Ub�CgYdSXUc

9V�i_e�XQfU�i_eb�]_Te\U�^Q]UT�EXT.CPP�Q^T�gQ^d�d_�SbUQdU�Q�4<<
^Q]UT�EXT.DLL��i_e�SbUQdU�Q�`b_`Ub�_RZUSd�gYdX*

wcl386 /c /bd /bt=nt ext.cpp

Q^T�\Y^[�dXU�]_Te\U�gYdX�Q�\Y^[�VY\U�\Y[U�dXYc��4_^µd�V_bWUd�d_�c`USYVi�Q\\
dXU�\YRbQbYUc�i_e�^UUT�

system nt_dll

option stack=256k

name ext.dll

file ext.obj

lib  ...

<_SQdY_^�_V�UhQ]`\Uc

DXUbU�QbU�cUfUbQ\�UhQ]`\Uc�QfQY\QR\U��>_b]Q\\i��dXUi�QbU�Y^cdQ\\UT�Y^d_
Q�ceR�TYbUSd_bi�_V�i_eb�c_VdgQbU��9V�i_eb�c_VdgQbU�bUcYTUc��U�W���Y^
D:\VISAVIS��dXU^�dXU�UhQ]`\Uc�QbU�Y^

D:\VISAVIS\TIM\DLL

✏ DXUcU�UhQ]`\Uc�QbU�_^\i�Y^cdQ\\UT��YV�i_e�_g^�dXU�D9=�C4;�



7U_3_] '��9^TUh
EcUbµc�=Q^eQ\

(#� 9^dUWbQdY^W�D9=�9^d_�I_eb�<_QTQR\U
1``\YSQdY_^

C_]U�X_cd�cicdU]c�Q\\_g�d_�Ti^Q]YSQ\\i�\_QT�Q``\YSQdY_^c�d_�UhdU^d�Ydc
SQ`QRY\YdYUc��9^�dXYc�SQcU��dXU�X_cd�cicdU]�`QccUc�Q�`_Y^dUb�d_�Q^�QRcdbQSd
9>D5B@B5D5B�_RZUSd�d_�dXU�Q``\YSQdY_^��CY^SU�Q\\�Ve^SdY_^c�Y^�dXU
9>D5B@B5D5B�S\Qcc�QbU�QRcdbQSd��i_eb�Q``\YSQdY_^�T_Uc^µd�^UUT�Q^i
\YRbQbi�S_^dQY^Y^W�D9=�S_TU��1c�Q�]QddUb�_V�VQSd��i_e�SQ^µd�UfU^�bU\i�_^
dXU�VQSd�dXQd�Q�D9=�Y^dUb`bUdUb�gQc�Y^cdQ^dYQdUT�Q^T�`QccUT�d_�i_eb�Q`�
`\YSQdY_^�

@\UQcU�Y^c`USd�dXU�XUQTUb�VY\U�INTERP.H��gXYSX�Yc�\_SQdUT�Y^�i_eb�D9=
C4;�_b�Y^�i_eb�7U_GYjQbT�C4;�



'��9^TUh� 7U_3_]
EcUbµc�=Q^eQ\

"(

DXYc�`QWU�Y^dU^dY_^Q\\i�\UVd�R\Q^[
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