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1-276 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

Introduction
7KLV�YROXPH�GHWDLOV�WKH�+3���*�FRPPDQGV�DQG�IXQFWLRQV�WKDW�DUH�QRW�FRPSXWHU�DOJHEUD�VSHFLILF��6HH�SDUW�
$��&RPSXWHU�DOJHEUD�FRPPDQGV�DQG�IXQFWLRQV��IRU�LQIRUPDWLRQ�RQ�FRPSXWHU�DOJHEUD�FRPPDQGV�

)RU�HDFK�RSHUDWLRQ��WKH�IROORZLQJ�GHWDLOV�DUH�SURYLGHG�

7\SH� )XQFWLRQ�RU�FRPPDQG��)XQFWLRQV�FDQ�EH�XVHG�DV�D�SDUW�RI�DQ�DOJHEUDLF�REMHFWV�DQG�
FRPPDQGV�FDQQRW�

'HVFULSWLRQ� $�GHVFULSWLRQ�RI�WKH�RSHUDWLRQ�

$FFHVV� 7KH�PHQX�RU�FKRRVH�OLVW�RQ�ZKLFK�DQ�RSHUDWLRQ�FDQ�EH�IRXQG��DQG�WKH�NH\V�WKDW�\RX�SUHVV�
WR�DFFHVV�LW��,I�WKH�RSHUDWLRQ�LV�RQ�D�VXE�PHQX��WKH�VXE�PHQX�QDPH�LV�LQ�SMALL CAPITALS�
DIWHU�WKH�NH\V�

,QSXW�2XWSXW� 7KH�LQSXW�DUJXPHQW�RU�DUJXPHQWV�WKDW�WKH�RSHUDWLRQ�QHHGV��DQG�WKH�RXWSXWV�LW�SURGXFHV�

6HH�DOVR� 5HODWHG�IXQFWLRQV�RU�FRPPDQGV



Command Reference: Part D, Q-S (1.1) 1-277*R�WR�,QGH[

Q to R
→Q
7\SH� &RPPDQG
'HVFULSWLRQ� 7R�4XRWLHQW�&RPPDQG��5HWXUQV�D�UDWLRQDO�IRUP�RI�WKH�DUJXPHQW�

7KH�UDWLRQDO�UHVXOW�LV�D�´EHVW�JXHVVµ��VLQFH�WKHUH�PLJKW�EH�PRUH�WKDQ�RQH�UDWLRQDO�H[SUHVVLRQ�
FRQVLVWHQW�ZLWK�WKH�DUJXPHQW��→4�ILQGV�D�TXRWLHQW�RI�LQWHJHUV�WKDW�DJUHHV�ZLWK�WKH�DUJXPHQW�
WR�ZLWKLQ�WKH�QXPEHU�RI�GHFLPDO�SODFHV�VSHFLILHG�E\�WKH�GLVSOD\�IRUPDW�PRGH�
→4�DOVR�DFWV�RQ�QXPEHUV�WKDW�DUH�SDUW�RI�DOJHEUDLF�H[SUHVVLRQV�RU�HTXDWLRQV�

$FFHVV� N�→4

,QSXW�2XWSXW�

6HH�DOVR� →4π���

→Qπ
7\SH� &RPPDQG
'HVFULSWLRQ� 7R�4XRWLHQW�7LPHV�π�&RPPDQG��5HWXUQV�D�UDWLRQDO�IRUP�RI�WKH�DUJXPHQW��RU�D�UDWLRQDO�IRUP�

RI�WKH�DUJXPHQW�ZLWK�π�IDFWRUHG�RXW��ZKLFKHYHU�\LHOGV�WKH�VPDOOHU�GHQRPLQDWRU�
→4π�FRPSXWHV�WZR�TXRWLHQWV��UDWLRQDO�H[SUHVVLRQV��DQG�FRPSDUHV�WKHP��WKH�TXRWLHQW�RI�WKH�
DUJXPHQW��DQG�WKH�TXRWLHQW�RI�WKH�DUJXPHQW�GLYLGHG�E\�π��,W�UHWXUQV�WKH�IUDFWLRQ�ZLWK�WKH�
VPDOOHU�GHQRPLQDWRU��LI�WKH�DUJXPHQW�ZDV�GLYLGHG�E\�π��WKHQ�π�LV�D�IDFWRU�LQ�WKH�UHVXOW�
7KH�UDWLRQDO�UHVXOW�LV�D�´EHVW�JXHVVµ��VLQFH�WKHUH�PLJKW�EH�PRUH�WKDQ�RQH�UDWLRQDO�H[SUHVVLRQ�
FRQVLVWHQW�ZLWK�WKH�DUJXPHQW��→4π�ILQGV�D�TXRWLHQW�RI�LQWHJHUV�WKDW�DJUHHV�ZLWK�WKH�DUJXPHQW�
WR�WKH�QXPEHU�RI�GHFLPDO�SODFHV�VSHFLILHG�E\�WKH�GLVSOD\�IRUPDW�PRGH�
→4π�DOVR�DFWV�RQ�QXPEHUV�WKDW�DUH�SDUW�RI�DOJHEUDLF�H[SUHVVLRQV�RU�HTXDWLRQV�
)RU�D�FRPSOH[�DUJXPHQW��WKH�UHDO�RU�LPDJLQDU\�SDUW��RU�ERWK��FDQ�KDYH�π�DV�D�IDFWRU�

$FFHVV� N�→4π

Level 1/Argument 1 Level 1/Item 1

[ → 
D�E

�[�\� → 
D�E���F�G
L


V\PE�
 → 
V\PE�




1-278 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� →4�����π

QR
7\SH� &RPPDQG
'HVFULSWLRQ� 45�)DFWRUL]DWLRQ�RI�D�0DWUL[�&RPPDQG��5HWXUQV�WKH�45�IDFWRUL]DWLRQ�RI�DQ�P�ï�Q�PDWUL[�

45�IDFWRUV�DQ�P�ï�Q�PDWUL[�$�LQWR�WKUHH�PDWULFHV�
� 4�LV�DQ�P�ï�P�RUWKRJRQDO�PDWUL[��
� 5�LV�DQ�P�ï�Q�XSSHU�WUDSH]RLGDO�PDWUL[�
� 3�LV�D�Q�ï�Q�SHUPXWDWLRQ�PDWUL[��
:KHUH�$�ï�3� �4�ï�5�

$FFHVV� < % )$&725,=$7,21�45
< P�0$75,;�)$&7256�45

,QSXW�2XWSXW�

6HH�DOVR� /4��/64

Level 1/Argument 1 Level 1/Item 1

[ → 
D�E
π

[ → 
D�E



V\PE�
 → 
V\PE�

�[�\� → 
D�E
π���F�G
π
L

�[�\� → 
D�E���F�G
L


Level 1/Argument 1 Level 3/Item 1 Level 2/Item 2 Level 1/Item 3

>>�PDWUL[�@@$ → >>�PDWUL[�@@4 >>�PDWUL[�@@5 >>�PDWUL[�@@3



Command Reference: Part D, Q-S (1.1) 1-279*R�WR�,QGH[

QUAD
7\SH� &RPPDQG
'HVFULSWLRQ� 6ROYH�4XDGUDWLF�(TXDWLRQ�&RPPDQG��7KLV�FRPPDQG�LV�LGHQWLFDO�WR�WKH�FRPSXWHU�DOJHEUD�

FRPPDQG�62/9(��DQG�LV�LQFOXGHG�IRU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�WKH�+3��*�
6HH�YROXPH����&$6�&RPPDQGV�

$FFHVV� N�48$'
,QSXW�2XWSXW�

6HH�DOVR� &2/&7��(;3$1��,62/��6+2:��62/9(

QUOTE
7\SH� )XQFWLRQ
'HVFULSWLRQ� 4XRWH�$UJXPHQW�)XQFWLRQ��5HWXUQV�LWV�DUJXPHQW�XQHYDOXDWHG�

:KHQ�DQ�DOJHEUDLF�H[SUHVVLRQ�LV�HYDOXDWHG��WKH�DUJXPHQWV�WR�D�IXQFWLRQ�LQ�WKH�H[SUHVVLRQ�DUH�
HYDOXDWHG�EHIRUH�WKH�IXQFWLRQ��)RU�H[DPSOH��ZKHQ�6,1�;��LV�HYDOXDWHG��WKH�QDPH�;�LV�
HYDOXDWHG�ILUVW��DQG�WKH�UHVXOW�LV�SODFHG�RQ�WKH�VWDFN�DV�WKH�DUJXPHQW�IRU�6,1��
7KLV�SURFHVV�FUHDWHV�D�SUREOHP�IRU�IXQFWLRQV�WKDW�UHTXLUH�V\PEROLF�DUJXPHQWV��)RU�H[DPSOH��
WKH�LQWHJUDWLRQ�IXQFWLRQ�UHTXLUHV�DV�RQH�RI�LWV�DUJXPHQWV�D�QDPH�VSHFLI\LQJ�WKH�YDULDEOH�RI�
LQWHJUDWLRQ��,I�HYDOXDWLQJ�DQ�LQWHJUDO�H[SUHVVLRQ�FDXVHG�WKH�QDPH�WR�EH�HYDOXDWHG��WKH�UHVXOW�RI�
HYDOXDWLRQ�ZRXOG�EH�OHIW�RQ�WKH�VWDFN�IRU�WKH�LQWHJUDO��UDWKHU�WKDQ�WKH�QDPH�LWVHOI��7R�DYRLG�
WKLV�SUREOHP��WKH�+3����DXWRPDWLFDOO\��DQG�LQYLVLEO\��TXRWHV�VXFK�DUJXPHQWV��:KHQ�WKH�
TXRWHG�DUJXPHQW�LV�HYDOXDWHG��WKH�XQTXRWHG�DUJXPHQW�LV�UHWXUQHG�
,I�D�XVHU�GHILQHG�IXQFWLRQ�WDNHV�V\PEROLF�DUJXPHQWV��TXRWH�WKH�DUJXPHQWV�XVLQJ�4827(�

$FFHVV� N�4827(

,QSXW�2XWSXW�

6HH�DOVR� $33/<��_��:KHUH�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1


V\PE�
 
JOREDO
 → 
V\PE�


Level 1/Argument 1 Level 1/Item 1

REM → REM



1-280 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

RAD
7\SH� &RPPDQG
'HVFULSWLRQ� 5DGLDQV�0RGH�&RPPDQG��6HWV�5DGLDQV�DQJOH�PRGH�

5$'�VHWV�IODJ�²���DQG�FOHDUV�IODJ�²����DQG�GLVSOD\V�WKH�5$'�DQQXQFLDWRU�
,Q�5DGLDQV�DQJOH�PRGH��UHDO�QXPEHU�DUJXPHQWV�WKDW�UHSUHVHQW�DQJOHV�DUH�LQWHUSUHWHG�DV�
UDGLDQV��DQG�UHDO�QXPEHU�UHVXOWV�WKDW�UHSUHVHQW�DQJOHV�DUH�H[SUHVVHG�LQ�UDGLDQV�

$FFHVV� N�5$'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '(*��*5$'

RAND
7\SH� &RPPDQG
'HVFULSWLRQ� 5DQGRP�1XPEHU�&RPPDQG��5HWXUQV�D�SVHXGR�UDQGRP�QXPEHU�JHQHUDWHG�XVLQJ�D�VHHG�

YDOXH��DQG�XSGDWHV�WKH�VHHG�YDOXH�
7KH�+3����XVHV�D�OLQHDU�FRQJUXHQWLDO�PHWKRG�DQG�D�VHHG�YDOXH�WR�JHQHUDWH�D�UDQGRP�QXPEHU�
[UDQGRP�LQ�WKH�UDQJH���≤�[������(DFK�VXFFHHGLQJ�H[HFXWLRQ�RI�5$1'�UHWXUQV�D�YDOXH�
FRPSXWHG�IURP�D�VHHG�YDOXH�EDVHG�XSRQ�WKH�SUHYLRXV�5$1'�YDOXH���8VH�5'=�WR�FKDQJH�WKH�
VHHG��

$FFHVV� < P� 352%$%,/,7<�5$1'
,QSXW�2XWSXW�

6HH�DOVR� &20%��3(50�5'=���

Level 1/Argument 1 Level 1/Item 1

→ [UDQGRP



Command Reference: Part D, Q-S (1.1) 1-281*R�WR�,QGH[

RANK
7\SH� &RPPDQG
'HVFULSWLRQ� 0DWUL[�5DQN�&RPPDQG��5HWXUQV�WKH�UDQN�RI�D�UHFWDQJXODU�PDWUL[�

5DQN�LV�FRPSXWHG�E\�FDOFXODWLQJ�WKH�VLQJXODU�YDOXHV�RI�WKH�PDWUL[�DQG�FRXQWLQJ�WKH�QXPEHU�
RI�QRQ�QHJOLJLEOH�YDOXHV��,I�DOO�FRPSXWHG�VLQJXODU�YDOXHV�DUH�]HUR��5$1.�UHWXUQV�]HUR��
2WKHUZLVH�5$1.�FRQVXOWV�IODJ�²���DV�IROORZV�
� ,I�IODJ�²���LV�FOHDU��WKH�GHIDXOW���5$1.�FRXQWV�DOO�FRPSXWHG�VLQJXODU�YDOXHV�WKDW�DUH�OHVV�
WKDQ�RU�HTXDO�WR���(²���WLPHV�WKH�ODUJHVW�FRPSXWHG�VLQJXODU�YDOXH�

� ,I�IODJ�²���LV�VHW��5$1.�FRXQWV�DOO�QRQ]HUR�FRPSXWHG�VLQJXODU�YDOXHV�
$FFHVV� < %�23(5$7,216�5$1.

< P�0$75,;�1250$/,=(�5$1.
,QSXW�2XWSXW�

6HH�DOVR� /4��/64��45

RANM
7\SH� &RPPDQG
'HVFULSWLRQ� 5DQGRP�0DWUL[�&RPPDQG��5HWXUQV�D�PDWUL[�RI�VSHFLILHG�GLPHQVLRQV�WKDW�FRQWDLQV�UDQGRP�

LQWHJHUV�LQ�WKH�UDQJH�²��WKURXJK���
7KH�SUREDELOLW\�RI�D�QRQ]HUR�GLJLW�RFFXUULQJ�LV�������WKH�SUREDELOLW\�RI���RFFXUULQJ�LV�����

$FFHVV� < %�&5($7(�5$10
< P�0$75,;�0$.(�5$10

,QSXW�2XWSXW�

6HH�DOVR� 5$1'��5'=

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@ → 1UDQN

Level 1/Argument 1 Level 1/Item 1

^�P�Q�` → >>�UDQGRP�PDWUL[�@@PïQ

>>�PDWUL[�@@PïQ → >>�UDQGRP�PDWUL[�@@PïQ



1-282 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

RATIO
7\SH� )XQFWLRQ
'HVFULSWLRQ� 3UHIL[�'LYLGH�)XQFWLRQ��3UHIL[�IRUP�RI����GLYLGH��

5$7,2�LV�LGHQWLFDO�WR����GLYLGH���H[FHSW�WKDW��LQ�DOJHEUDLF�V\QWD[��5$7,2�LV�D�SUHIL[�IXQFWLRQ��
ZKLOH���LV�DQ�LQIL[�IXQFWLRQ��)RU�H[DPSOH��5$7,2�$����LV�HTXLYDOHQW�WR�$���

$FFHVV� N�5$7,2
,QSXW�2XWSXW�

RCEQ
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�IURP�(4�&RPPDQG��5HWXUQV�WKH�XQHYDOXDWHG�FRQWHQWV�RI�WKH�UHVHUYHG�YDULDEOH�(4�

IURP�WKH�FXUUHQW�GLUHFWRU\�
7R�UHFDOO�WKH�FRQWHQWV�RI�(4�IURP�D�SDUHQW�GLUHFWRU\��ZKHQ�(4�GRHVQ
W�H[LVW�LQ�WKH�FXUUHQW�
GLUHFWRU\��HYDOXDWH�WKH�QDPH�(4�

$FFHVV� N�5&(4

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

]� ]� → ]��]�
>�DUUD\�@ ^>�PDWUL[�@@ → >>�DUUD\�ï�PDWUL[²�@@
>�DUUD\�@ ] → >�DUUD\�]�@
] 
V\PE
 → 
]�V\PE



V\PE
 ] → 
V\PE�]


V\PE�
 
V\PE�
 → 
V\PE��V\PE�

�Q� Q� → �Q�
Q� �Q� → �Q�
�Q� �Q� → �Q�
[BXQLW� \BXQLW� → �[�\�BXQLW��XQLW�
[ \BXQLW → �[�\�B��XQLW

[BXQLW \ → �[�\�BXQLW

V\PE
 [BXQLW → 
V\PE�[BXQLW

[BXQLW 
V\PE
 → 
[BXQLW�V\PE




Command Reference: Part D, Q-S (1.1) 1-283*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 67(4

RCI
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSO\�5RZ�E\�&RQVWDQW�&RPPDQG��0XOWLSOLHV�URZ�Q�RI�D�PDWUL[��RU�HOHPHQW�Q�RI�D�YHFWRU��

E\�D�FRQVWDQW�[IDFWRU��DQG�UHWXUQV�WKH�PRGLILHG�PDWUL[�
5&,�URXQGV�WKH�URZ�QXPEHU�WR�WKH�QHDUHVW�LQWHJHU��DQG�WUHDWV�YHFWRU�DUJXPHQWV�DV�FROXPQ�
YHFWRUV�

$FFHVV� < % &5($7(�52:�5&,
< P�0$75,;�52:�5&,

,QSXW�2XWSXW�

6HH�DOVR� 5&,-

RCIJ
7\SH� &RPPDQG
'HVFULSWLRQ� $GG�0XOWLSOLHG�5RZ�&RPPDQG��0XOWLSOLHV�URZ�L�RI�D�PDWUL[�E\�D�FRQVWDQW�[IDFWRU��DGGV�WKLV�

SURGXFW�WR�URZ�M�RI�WKH�PDWUL[��DQG�UHWXUQV�WKH�PRGLILHG�PDWUL[��RU�PXOWLSOLHV�HOHPHQW�L�RI�D�
YHFWRU�E\�D�FRQVWDQW�[IDFWRU��DGGV�WKLV�SURGXFW�WR�HOHPHQW�M�RI�WKH�YHFWRU��DQG�UHWXUQV�WKH�
PRGLILHG�YHFWRU��
5&,-�URXQGV�WKH�URZ�QXPEHUV�WR�WKH�QHDUHVW�LQWHJHU��DQG�WUHDWV�YHFWRU�DUJXPHQWV�DV�FROXPQ�
YHFWRUV�

$FFHVV� < % &5($7(�52:�5&,-
< P�0$75,;�52:�5&,-

Level 1/Argument 1 Level 1/Item 1

→ REM(4

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� [IDFWRU QURZ�QXPEHU → >>�PDWUL[�@@�
>�YHFWRU�@� [IDFWRU QHOHPHQW�QXPEHU → >�YHFWRU�@�



1-284 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 5&,

RCL
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 5HFDOO�&RPPDQG��5HWXUQV�WKH�XQHYDOXDWHG�FRQWHQWV�RI�D�VSHFLILHG�YDULDEOH�

5&/�VHDUFKHV�WKH�HQWLUH�FXUUHQW�SDWK��VWDUWLQJ�ZLWK�WKH�FXUUHQW�GLUHFWRU\��7R�VHDUFK�D�GLIIHUHQW�
SDWK��VSHFLI\�^�SDWK�QDPH�`��ZKHUH�SDWK�LV�WKH�QHZ�SDWK�WR�WKH�YDULDEOH�QDPH��7KH�SDWK�
VXEGLUHFWRU\�GRHV�QRW�EHFRPH�WKH�FXUUHQW�VXEGLUHFWRU\��XQOLNH�(9$/��
7R�UHFDOO�D�OLEUDU\�RU�EDFNXS�REMHFW��WDJ�WKH�OLEUDU\�QXPEHU�RU�EDFNXS�QDPH�ZLWK�WKH�
DSSURSULDWH�SRUW�QXPEHU��QSRUW���ZKLFK�PXVW�EH�DQ�LQWHJHU�LQ�WKH�UDQJH���WR����5HFDOOLQJ�D�
EDFNXS�REMHFW�EULQJV�D�FRS\�RI�LWV�FRQWHQWV�WR�WKH�VWDFN��QRW�WKH�HQWLUH�EDFNXS�REMHFW�
7R�VHDUFK�IRU�D�EDFNXS�REMHFW��UHSODFH�WKH�SRUW�QXPEHU�ZLWK�WKH�ZLOGFDUG�FKDUDFWHU�	��LQ�
ZKLFK�FDVH�WKH�+3����ZLOO�VHDUFK��LQ�RUGHU��SRUWV���WKURXJK����DQG�WKH�PDLQ�PHPRU\�IRU�WKH�
QDPHG�EDFNXS�REMHFW��
<RX�FDQ�VSHFLI\�D�SRUW��WKDW�LV��QSRUW���LQ�RQH�RI�WKUHH�ZD\V��
� +��������RU��
� +��5��(��RU�)
� +20(��5$0��(5$0��,5$0
,Q�HDFK�FDVH��WKH�SRUWV�DUH�KRPH��5$0��H[WHQGHG�5$0��DQG�)ODVK��UHVSHFWLYHO\�

$FFHVV� <K

Level 4/Argument 1 Level 3/Argument 2 Level 2/Argument 3 Level 1/Argument 4 Level 1/Item 1

>>�PDWUL[�@@� [IDFWRU QURZ�L QURZ�M → >>�PDWUL[�@@�
>�YHFWRU�@� [IDFWRU QHOHPHQW�L QHOHPHQW�M → >�YHFWRU�@�



Command Reference: Part D, Q-S (1.1) 1-285*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 672

RCLALARM
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�$ODUP�&RPPDQG��5HFDOOV�D�VSHFLILHG�DODUP�

REMDFWLRQ�LV�WKH�DODUP�H[HFXWLRQ�DFWLRQ��,I�DQ�H[HFXWLRQ�DFWLRQ�ZDV�QRW�VSHFLILHG��REMDFWLRQ�
GHIDXOWV�WR�DQ�HPSW\�VWULQJ�
[UHSHDW�LV�WKH�UHSHDW�LQWHUYDO�LQ�FORFN�WLFNV��ZKHUH���FORFN�WLFN�HTXDOV��������VHFRQG��,I�D�UHSHDW�
LQWHUYDO�ZDV�QRW�VSHFLILHG��WKH�GHIDXOW�LV���

$FFHVV� >ç 722/6�$/50�5&/$/$50
,QSXW�2XWSXW�

6HH�DOVR� '(/$/$50��),1'$/$50��672$/$50

RCLF
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�)ODJV�&RPPDQG��5HWXUQV�D�OLVW�RI�LQWHJHUV�UHSUHVHQWLQJ�WKH�VWDWHV�RI�WKH�V\VWHP�DQG�

XVHU�IODJV��UHVSHFWLYHO\�
$�ELW�ZLWK�YDOXH���LQGLFDWHV�WKDW�WKH�FRUUHVSRQGLQJ�IODJ�LV�VHW��D�ELW�ZLWK�YDOXH���LQGLFDWHV�WKDW�
WKH�FRUUHVSRQGLQJ�IODJ�LV�FOHDU��7KH�ULJKWPRVW��OHDVW�VLJQLILFDQW��ELW�RI��QV\VWHP�DQG��QXVHU�
LQGLFDWH�WKH�VWDWHV�RI�V\VWHP�IODJ�²��DQG�XVHU�IODJ�����UHVSHFWLYHO\�

Level 1/Argument 1 Level 1/Item 1


REM
 → REM
3,&7 → JURE

�QSRUW��QOLEUDU\ → REM
�QSRUW��QDPHEDFNXS → REM
�QSRUW��^�SDWK�` → REM

Level 1/Argument 1 Level 1/Item 1

QLQGH[ → ^�GDWH�WLPH�REMDFWLRQ�[UHSHDW�`



1-286 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

8VHG�ZLWK�672)��5&/)�OHWV�D�SURJUDP�WKDW�DOWHUV�WKH�VWDWH�RI�D�IODJ�RU�IODJV�GXULQJ�SURJUDP�
H[HFXWLRQ�SUHVHUYH�WKH�SUH�SURJUDP�H[HFXWLRQ�IODJ�VWDWXV��

$FFHVV� N�5&/)

6HH�DOVR� 672)

RCLKEYS
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�.H\�$VVLJQPHQWV�&RPPDQG��5HWXUQV�WKH�FXUUHQW�XVHU�NH\�DVVLJQPHQWV��7KLV�LQFOXGHV�

DQ�6�LI�WKH�VWDQGDUG�GHILQLWLRQV�DUH�DFWLYH��QRW�VXSSUHVVHG��IRU�WKRVH�NH\V�ZLWKRXW�XVHU�NH\�
DVVLJQPHQWV�
7KH�DUJXPHQW�[NH\�LV�D�UHDO�QXPEHU�RI�WKH�IRUP�UF�S�VSHFLI\LQJ�WKH�NH\�E\�LWV�URZ�QXPEHU�U��
LWV�FROXPQ�QXPEHU�F��DQG�LWV�SODQH��VKLIW��S���)RU�D�GHILQLWLRQ�RI�SODQH��VHH�WKH�HQWU\�IRU�$61��

$FFHVV� N�5&/.(<6
,QSXW�2XWSXW�

6HH�DOVR� $61��'(/.(<6��672.(<6

RCLMENU
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�0HQX�1XPEHU�&RPPDQG��5HWXUQV�WKH�PHQX�QXPEHU�RI�WKH�FXUUHQWO\�GLVSOD\HG�PHQX�

[PHQX�KDV�WKH�IRUP�PP�SS��ZKHUH�PP�LV�WKH�PHQX�QXPEHU�DQG�SS�LV�WKH�SDJH�RI�WKH�PHQX��
([HFXWLQJ�5&/0(18�ZKHQ�WKH�FXUUHQW�PHQX�LV�D�XVHU�GHILQHG�PHQX��EXLOG�E\�70(18��
UHWXUQV�������LQ���)L[�PRGH���LQGLFDWLQJ�´/DVW�PHQXµ��

$FFHVV� N�5&/0(18

Level 1/Argument 1 Level 1/Item 1

→ ^��QV\VWHP��QXVHU��QV\VWHP���QXVHU��`

Level 1/Argument 1 Level 1/Item 1

→ ^�REM���[NH\���������REMQ��[NH\�Q�`
→ ^�6��REM���[NH\��������REMQ��[NH\�Q�`



Command Reference: Part D, Q-S (1.1) 1-287*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 0(18��70(18

RCLΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�6LJPD�&RPPDQG��5HWXUQV�WKH�FXUUHQW�VWDWLVWLFDO�PDWUL[��WKH�FRQWHQWV�RI�UHVHUYHG�

YDULDEOH�Σ'$7��IURP�WKH�FXUUHQW�GLUHFWRU\�
7R�UHFDOO�Σ'$7�IURP�WKH�SDUHQW�GLUHFWRU\��ZKHQ�Σ'$7�GRHVQ
W�H[LVW�LQ�WKH�FXUUHQW�GLUHFWRU\���
HYDOXDWH�WKH�QDPH�Σ'$7�

$FFHVV� N�5&/Σ
,QSXW�2XWSXW�

6HH�DOVR� &/Σ��672Σ��Σ���Σ²

RCWS
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOO�:RUGVL]H�&RPPDQG��5HWXUQV�WKH�FXUUHQW�ZRUGVL]H�LQ�ELWV����WKURXJK�����
$FFHVV� > ì�5&:6
,QSXW�2XWSXW�

6HH�DOVR� %,1��'(&��+(;��2&7��67:6

Level 1/Argument 1 Level 1/Item 1

→ [PHQX

Level 1/Argument 1 Level 1/Item 1

→ REM

Level 1/Argument 1 Level 1/Item 1

→ Q



1-288 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

RDM
7\SH� &RPPDQG
'HVFULSWLRQ� 5HGLPHQVLRQ�$UUD\�&RPPDQG��5HDUUDQJHV�WKH�HOHPHQWV�RI�WKH�DUJXPHQW�DFFRUGLQJ�WR�

VSHFLILHG�GLPHQVLRQV�
,I�WKH�OLVW�FRQWDLQV�D�VLQJOH�QXPEHU�QHOHPHQWV��WKH�UHVXOW�LV�DQ�Q�HOHPHQW�YHFWRU��,I�WKH�OLVW�
FRQWDLQV�WZR�QXPEHUV�QURZV�DQG�PFROV��WKH�UHVXOW�LV�DQ�Q�ï�P�PDWUL[��
(OHPHQWV�WDNHQ�IURP�WKH�DUJXPHQW�YHFWRU�RU�PDWUL[�SUHVHUYH�WKH�VDPH�URZ�RUGHU�LQ�WKH�
UHVXOWLQJ�YHFWRU�RU�PDWUL[��,I�WKH�UHVXOW�LV�GLPHQVLRQHG�WR�FRQWDLQ�IHZHU�HOHPHQWV�WKDQ�WKH�
DUJXPHQW�YHFWRU�RU�PDWUL[��H[FHVV�HOHPHQWV�IURP�WKH�DUJXPHQW�YHFWRU�RU�PDWUL[�DW�WKH�HQG�RI�
WKH�URZ�RUGHU�DUH�GLVFDUGHG��,I�WKH�UHVXOW�LV�GLPHQVLRQHG�WR�FRQWDLQ�PRUH�HOHPHQWV�WKDQ�WKH�
DUJXPHQW�YHFWRU�RU�PDWUL[��WKH�DGGLWLRQDO�HOHPHQWV�LQ�WKH�UHVXOW�DW�WKH�HQG�RI�WKH�URZ�RUGHU�
DUH�ILOOHG�ZLWK�]HURV�
,I�WKH�DUJXPHQW�YHFWRU�RU�PDWUL[�LV�VSHFLILHG�E\�JOREDO��WKH�UHVXOW�UHSODFHV�WKH�DUJXPHQW�DV�WKH�
FRQWHQWV�RI�WKH�YDULDEOH�

$FFHVV� < %�&5($7(�5'0
< P 0$75,;�0$.(�5'0

,QSXW�2XWSXW�

6HH�DOVR� 751

RDZ
7\SH� &RPPDQG
'HVFULSWLRQ� 5DQGRPL]H�&RPPDQG��8VHV�D�UHDO�QXPEHU�[VHHG�DV�D�VHHG�IRU�WKH�5$1'�FRPPDQG��

,I�WKH�DUJXPHQW�LV����D�UDQGRP�YDOXH�EDVHG�RQ�WKH�V\VWHP�FORFN�LV�XVHG�DV�WKH�VHHG�
$FFHVV� < P 352%$%,/,7<�5'=

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

>�YHFWRU�@� ^�QHOHPHQWV�` → >�YHFWRU�@�
>�YHFWRU�@ ^�QURZV��PFROV�` → >>�PDWUL[�@@
>>�PDWUL[�@@ ^�QHOHPHQWV�` → >�YHFWRU�@
>>�PDWUL[�@@� ^�QURZV��PFROV�` → >>�PDWUL[�@@�

JOREDO
 ^�QHOHPHQWV�` →

JOREDO
 ^�QURZV��PFROV�` →



Command Reference: Part D, Q-S (1.1) 1-289*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &20%��3(50��5$1'���

RE
7\SH� )XQFWLRQ
'HVFULSWLRQ� 5HDO�3DUW�)XQFWLRQ��5HWXUQV�WKH�UHDO�SDUW�RI�WKH�DUJXPHQW�

,I�WKH�DUJXPHQW�LV�D�YHFWRU�RU�PDWUL[��5(�UHWXUQV�D�UHDO�DUUD\��WKH�HOHPHQWV�RI�ZKLFK�DUH�HTXDO�
WR�WKH�UHDO�SDUWV�RI�WKH�FRUUHVSRQGLQJ�HOHPHQWV�RI�WKH�DUJXPHQW�DUUD\�

$FFHVV� > ó�5(
,QSXW�2XWSXW�

6HH�DOVR� &→5��,0��5→&

RECN
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFHLYH�5HQDPHG�2EMHFW�&RPPDQG��3UHSDUHV�WKH�+3����WR�UHFHLYH�D�ILOH�IURP�DQRWKHU�

.HUPLW�VHUYHU�GHYLFH��DQG�WR�VWRUH�WKH�ILOH�LQ�D�VSHFLILHG�YDULDEOH��
5(&1�LV�LGHQWLFDO�WR�5(&9�H[FHSW�WKDW�WKH�QDPH�XQGHU�ZKLFK�WKH�UHFHLYHG�GDWD�LV�VWRUHG�LV�
VSHFLILHG�

$FFHVV� N�5(&1

Level 1/Argument 1 Level 1/Item 1

[VHHG →

Level 1/Argument 1 Level 1/Item 1

[ → [
[BXQLW → [
�[�\� → [

>�5�DUUD\�@ → >�5�DUUD\�@
>�&�DUUD\�@ → >�5�DUUD\�@

V\PE
 → 
5(�V\PE
�



1-290 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� %$8'��&.60��&/26(,2��),1,6+��.(550��.*(7��3$5,7<��5(&9��6(1'��6(59(5��
75$16,2

RECT
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFWDQJXODU�0RGH�&RPPDQG��6HWV�5HFWDQJXODU�FRRUGLQDWH�PRGH�

5(&7�FOHDUV�IODJV�²���DQG�²���
,Q�5HFWDQJXODU�PRGH��YHFWRUV�DUH�GLVSOD\HG�DV�UHFWDQJXODU�FRPSRQHQWV��7KHUHIRUH��D��'�
YHFWRU�ZRXOG�DSSHDU�DV�>;�<�=@��

$FFHVV� N�5(&7
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &</,1��63+(5(

RECV
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFHLYH�2EMHFW�&RPPDQG��,QVWUXFWV�WKH�+3����WR�ORRN�IRU�D�QDPHG�ILOH�IURP�DQRWKHU�.HUPLW�

VHUYHU�GHYLFH��7KH�UHFHLYHG�ILOH�LV�VWRUHG�LQ�D�YDULDEOH�QDPHG�E\�WKH�VHQGHU�
6LQFH�WKH�+3����GRHV�QRW�QRUPDOO\�ORRN�IRU�LQFRPLQJ�.HUPLW�ILOHV��\RX�PXVW�XVH�5(&9�WR�
WHOO�LW�WR�GR�VR�

$FFHVV� N�5(&9
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$8'��&.60��),1,6+��.*(7��3$5,7<��5(&1��6(1'��6(59(5��75$16,2

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
´QDPHµ →



Command Reference: Part D, Q-S (1.1) 1-291*R�WR�,QGH[

RENAME
7\SH� &RPPDQG
'HVFULSWLRQ� 5HQDPH�2EMHFW�&RPPDQG��5HQDPHV�DQ�REMHFW�WR�WKH�QDPH�WKDW�\RX�VSHFLI\��
$FFHVV� N�5(1$0(
,QSXW�2XWSXW�

6HH�DOVR� &23<

REPEAT
7\SH� &RPPDQG
'HVFULSWLRQ� 5(3($7�&RPPDQG��6WDUWV�ORRS�FODXVH�LQ�:+,/(�«�5(3($7�«�(1'�LQGHILQLWH�ORRS�

VWUXFWXUH�
6HH�WKH�:+,/(�HQWU\�IRU�PRUH�LQIRUPDWLRQ�

$FFHVV� <N %5$1&+�5(3($7
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� (1'��:+,/(

REPL
7\SH� &RPPDQG
'HVFULSWLRQ� 5HSODFH�&RPPDQG��5HSODFHV�D�SRUWLRQ�RI�WKH�WDUJHW�REMHFW��ILUVW�LQSXW��ZLWK�D�VSHFLILHG�REMHFW�

�WKLUG�LQSXW���EHJLQQLQJ�DW�D�VSHFLILHG�SRVLWLRQ��VHFRQG�LQSXW��
)RU�DUUD\V��QSRVLWLRQ�FRXQWV�LQ�URZ�RUGHU��)RU�PDWULFHV��QSRVLWLRQ�VSHFLILHV�WKH�QHZ�ORFDWLRQ�RI�
WKH�XSSHU�OHIW�KDQG�HOHPHQW�RI�WKH�UHSODFHPHQW�PDWUL[�
)RU�JUDSKLFV�REMHFWV��WKH�XSSHU�OHIW�FRUQHU�RI�JURE��LV�SRVLWLRQHG�DW�WKH�XVHU�XQLW�RU�SL[HO�
FRRUGLQDWHV��[�\��RU�^��Q��P�`��)URP�WKHUH��LW�RYHUZULWHV�D�UHFWDQJXODU�SRUWLRQ�RI�JUREWDUJHW�RU�
3,&7��,I�JURE��H[WHQGV�SDVW�JUREWDUJHW�RU�3,&7�LQ�HLWKHU�GLUHFWLRQ��LW�LV�WUXQFDWHG�LQ�WKDW�GLUHFWLRQ��
,I�WKH�VSHFLILHG�FRRUGLQDWH�LV�QRW�RQ�WKH�WDUJHW�JUDSKLFV�REMHFW��WKH�WDUJHW�JUDSKLFV�REMHFW�GRHV�
QRW�FKDQJH��

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

QHZ�
QDPH
 ROG�
QDPH
 →



1-292 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

$FFHVV� <N /,67�5(3/
,QSXW�2XWSXW�

6HH�DOVR� &+5��*25��*;25��180��326��6,=(��68%

RES
7\SH� &RPPDQG
'HVFULSWLRQ� 5HVROXWLRQ�&RPPDQG��6SHFLILHV�WKH�UHVROXWLRQ�RI�PDWKHPDWLFDO�DQG�VWDWLVWLFDO�SORWV��ZKHUH�

WKH�UHVROXWLRQ�LV�WKH�LQWHUYDO�EHWZHHQ�YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH�XVHG�WR�JHQHUDWH�WKH�
SORW�
$�UHDO�QXPEHU�QLQWHUYDO�VSHFLILHV�WKH�LQWHUYDO�LQ�XVHU�XQLWV��$�ELQDU\�LQWHJHU��QLQWHUYDO�VSHFLILHV�
WKH�LQWHUYDO�LQ�SL[HOV�
7KH�UHVROXWLRQ�LV�VWRUHG�DV�WKH�IRXUWK�LWHP�LQ�33$5��ZLWK�GHIDXOW�YDOXH����7KH�LQWHUSUHWDWLRQ�
RI�WKH�GHIDXOW�YDOXH�LV�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� QSRVLWLRQ >>�PDWUL[�@@� → >>�PDWUL[�@@�
>>�PDWUL[�@@� ^�QURZ��QFROXPQ�` >>�PDWUL[�@@� → >>�PDWUL[�@@�
>�YHFWRU�@� QSRVLWLRQ >�YHFWRU�@� → >�YHFWRU�@�
^�OLVWWDUJHW�` QSRVLWLRQ ^�OLVW��` → ^�OLVWUHVXOW�`
´VWULQJWDUJHWµ QSRVLWLRQ ´VWULQJ�µ → ´VWULQJUHVXOWµ
JUREWDUJHW ��Q���P� JURE� → JUREUHVXOW
JUREWDUJHW �[�\� JURE� → JUREUHVXOW
3,&7 ��Q���P� JURE� →
3,&7 �[�\� JURE� →

Plot Type Default Interval

%$5 ���SL[HOV��EDU�ZLGWK� ����SL[HO�FROXPQV�

',))(4 XQOLPLWHG��VWHS�VL]H�LV�QRW�FRQVWUDLQHG



Command Reference: Part D, Q-S (1.1) 1-293*R�WR�,QGH[

�$FFHVV� N�5(6
,QSXW�2XWSXW�

)81&7,21 ��SL[HO��SORWV�D�SRLQW�LQ�HYHU\�FROXPQ�RI�
SL[HOV�

&21,& ��SL[HO��SORWV�D�SRLQW�LQ�HYHU\�FROXPQ�RI�
SL[HOV�

7587+ ��SL[HO��SORWV�D�SRLQW�LQ�HYHU\�FROXPQ�RI�
SL[HOV�

*5,'0$3 5(6�GRHV�QRW�DSSO\

+,672*5$0 ���SL[HOV��ELQ�ZLGWK� ����SL[HO�FROXPQV�

3$5$0(75,& >LQGHSHQGHQW�YDULDEOH�UDQJH�LQ�XVHU�XQLWV@�
���

3$5685)$&( 5(6�GRHV�QRW�DSSO\

3&217285 5(6�GRHV�QRW�DSSO\

32/$5 ������JUDGV��RU�π����UDGLDQV

6&$77(5 5(6�GRHV�QRW�DSSO\

6/23(),(/' 5(6�GRHV�QRW�DSSO\

:,5()5$0( 5(6�GRHV�QRW�DSSO\

<6/,&( ��SL[HO��SORWV�D�SRLQW�LQ�HYHU\�FROXPQ�RI�
SL[HOV�

Level 1/Argument 1 Level 1/Item 1

QLQWHUYDO →
�QLQWHUYDO →

Plot Type Default Interval (Continued)



1-294 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��
3$5685)$&(��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(

RESTORE
7\SH� &RPPDQG
'HVFULSWLRQ� 5HVWRUH�+20(�&RPPDQG��5HSODFHV�WKH�FXUUHQW�+20(�GLUHFWRU\�ZLWK�WKH�VSHFLILHG�EDFNXS�

FRS\���QSRUW�QDPHEDFNXS��SUHYLRXVO\�FUHDWHG�E\�$5&+,9(�
7KH�VSHFLILHG�SRUW�QXPEHU�PXVW�EH�LQ�WKH�UDQJH���WR���
7R�UHVWRUH�D�+20(�GLUHFWRU\�WKDW�ZDV�VDYHG�RQ�D�UHPRWH�V\VWHP�XVLQJ��,2�QDPH�$5&+,9(��
SXW�WKH�EDFNXS�REMHFW�LWVHOI�RQ�WKH�VWDFN��H[HFXWH�5(6725(�DQG�WKHQ�H[HFXWH�D�ZDUP�VWDUW�

$FFHVV� N�5(6725(

,QSXW�2XWSXW�

6HH�DOVR� $5&+,9(

REVLIST
7\SH� &RPPDQG
'HVFULSWLRQ� 5HYHUVH�/LVW�&RPPDQG��5HYHUVHV�WKH�RUGHU�RI�WKH�HOHPHQWV�LQ�D�OLVW�
$FFHVV� <N /,67�352&('85(6�5(9/,67
,QSXW�2XWSXW�

6HH�DOVR� 6257

Level 1/Argument 1 Level 1/Item 1

�QSRUW��QDPHEDFNXS →
EDFNXS →

Level 1/Argument 1 Level 1/Item 1

^�REMQ�����REM��` → ^�REM������REMQ�`



Command Reference: Part D, Q-S (1.1) 1-295*R�WR�,QGH[

RKF
7\SH� &RPPDQG
'HVFULSWLRQ� 6ROYH�IRU�,QLWLDO�9DOXHV��5XQJH².XWWD²)HKOEHUJ��&RPPDQG��&RPSXWHV�WKH�VROXWLRQ�WR�DQ�

LQLWLDO�YDOXH�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ��XVLQJ�WKH�5XQJH�.XWWD�)HKOEHUJ�������
PHWKRG�
5.)�VROYHV�\
�W�� �I�W�\���ZKHUH�\�W��� �\���7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�WKUHH�LWHPV�LQ�WKLV�RUGHU��WKH�LQGHSHQGHQW��W��DQG�VROXWLRQ��\��YDULDEOHV��
DQG�WKH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

� [WRO�VHWV�WKH�DEVROXWH�HUURU�WROHUDQFH��,I�D�OLVW�LV�XVHG��WKH�ILUVW�YDOXH�LV�WKH�DEVROXWH�HUURU�
WROHUDQFH�DQG�WKH�VHFRQG�YDOXH�LV�WKH�LQLWLDO�FDQGLGDWH�VWHS�VL]H�

� [7ILQDO�VSHFLILHV�WKH�ILQDO�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

5.)�UHSHDWHGO\�FDOOV�5.)67(3�DV�LW�VWHSV�IURP�WKH�LQLWLDO�YDOXH�WR�[7ILQDO�
$FFHVV� N�5.)
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)(55��5.)67(3��55.��55.67(3��56%(55

L�/A� L�/A� L�/A� L�/I� L�/I�

^�OLVW�` [WRO [7�ILQDO → ^�OLVW�` [WRO
^�OLVW�` ^�[WRO�[KVWHS�` [7�ILQDO → ^�OLVW�` [WRO



1-296 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

RKFERR
7\SH� &RPPDQG
'HVFULSWLRQ� (UURU�(VWLPDWH�IRU�5XQJH².XWWD²)HKOEHUJ�0HWKRG�&RPPDQG��5HWXUQV�WKH�DEVROXWH�HUURU�

HVWLPDWH�IRU�D�JLYHQ�VWHS�K�ZKHQ�VROYLQJ�DQ�LQLWLDO�YDOXH�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ�
7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�WKUHH�LWHPV�LQ�WKLV�RUGHU��WKH�LQGHSHQGHQW��W��DQG�VROXWLRQ��\��YDULDEOHV��
DQG�WKH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

� K�LV�D�UHDO�QXPEHU�WKDW�VSHFLILHV�WKH�VWHS�
� \GHOWD�GLVSOD\V�WKH�FKDQJH�LQ�VROXWLRQ�IRU�WKH�VSHFLILHG�VWHS�

� HUURU�GLVSOD\V�WKH�DEVROXWH�HUURU�IRU�WKDW�VWHS��$�]HUR�HUURU�LQGLFDWHV�WKDW�WKH�5XQJH²
.XWWD²)HKOEHUJ�PHWKRG�IDLOHG�DQG�WKDW�(XOHU
V�PHWKRG�ZDV�XVHG�LQVWHDG�

7KH�DEVROXWH�HUURU�LV�WKH�DEVROXWH�YDOXH�RI�WKH�HVWLPDWHG�HUURU�IRU�D�VFDODU�SUREOHP��DQG�WKH�
URZ��LQILQLW\��QRUP�RI�WKH�HVWLPDWHG�HUURU�YHFWRU�IRU�D�YHFWRU�SUREOHP���7KH�ODWWHU�LV�D�ERXQG�
RQ�WKH�PD[LPXP�HUURU�RI�DQ\�FRPSRQHQW�RI�WKH�VROXWLRQ��

$FFHVV� N�5.)(
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)��5.)67(3��55.��55.67(3��56%(55

RKFSTEP
7\SH� &RPPDQG
'HVFULSWLRQ� 1H[W�6ROXWLRQ�6WHS�IRU�5.)�&RPPDQG��&RPSXWHV�WKH�QH[W�VROXWLRQ�VWHS��KQH[W��WR�DQ�LQLWLDO�

YDOXH�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ��
7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�WKUHH�LWHPV�LQ�WKLV�RUGHU��WKH�LQGHSHQGHQW��W��DQG�VROXWLRQ��\��YDULDEOHV��
DQG�WKH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

L�/A� L�/A� L�/I� L�/I� L�/I� L�/I�

^�OLVW�` K → ^�OLVW�` K \GHOWD HUURU



Command Reference: Part D, Q-S (1.1) 1-297*R�WR�,QGH[

� [WRO�VHWV�WKH�WROHUDQFH�YDOXH�

� K�VSHFLILHV�WKH�LQLWLDO�FDQGLGDWH�VWHS�
� KQH[W�LV�WKH�QH[W�FDQGLGDWH�VWHS��

7KH�LQGHSHQGHQW�DQG�VROXWLRQ�YDULDEOHV�PXVW�KDYH�YDOXHV�VWRUHG�LQ�WKHP��5.)67(3�VWHSV�
WKHVH�YDULDEOHV�WR�WKH�QH[W�SRLQW�XSRQ�FRPSOHWLRQ�
1RWH�WKDW�WKH�DFWXDO�VWHS�XVHG�E\�5.)67(3�ZLOO�EH�OHVV�WKDQ�WKH�LQSXW�YDOXH�K�LI�WKH�JOREDO�
HUURU�WROHUDQFH�LV�QRW�VDWLVILHG�E\�WKDW�YDOXH��,I�D�VWULQJHQW�JOREDO�HUURU�WROHUDQFH�IRUFHV�
5.)67(3�WR�UHGXFH�LWV�VWHSVL]H�WR�WKH�SRLQW�WKDW�WKH�5XQJH².XWWD²)HKOEHUJ�PHWKRGV�IDLOV��
WKHQ�5.)67(3�ZLOO�XVH�WKH�(XOHU�PHWKRG�WR�FRPSXWH�WKH�QH[W�VROXWLRQ�VWHS�DQG�ZLOO�FRQVLGHU�
WKH�HUURU�WROHUDQFH�VDWLVILHG��7KH�5XQJH�.XWWD�)HKOEHUJ�PHWKRG�ZLOO�IDLO�LI�WKH�FXUUHQW�
LQGHSHQGHQW�YDULDEOH�LV�]HUR�DQG�WKH�VWHSVL]H�≤�����ï��������RU�LI�WKH�YDULDEOH�LV�QRQ]HUR�DQG�
WKH�VWHSVL]H�LV�����ï�������WLPHV�LWV�PDJQLWXGH�

$FFHVV� N�5.)6
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)��5.)(55��55.��55.67(3��56%(55

RL
7\SH� &RPPDQG
'HVFULSWLRQ� 5RWDWH�/HIW�&RPPDQG��5RWDWHV�D�ELQDU\�LQWHJHU�RQH�ELW�WR�WKH�OHIW�

7KH�OHIWPRVW�ELW�RI��Q��EHFRPHV�WKH�ULJKWPRVW�ELW�RI��Q��
$FFHVV� < P�%$6(�%,7�5/

> ì %,7�5/
,QSXW�2XWSXW�

6HH�DOVR� 5/%��55��55%

L�/A� L�/AQ L�/AQ�� L�/I� L�/I� L�/I�

^�OLVW�` [WRO K → ^�OLVW�` [WRO KQH[W

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



1-298 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

RLB
7\SH� &RPPDQG
'HVFULSWLRQ� 5RWDWH�/HIW�%\WH�&RPPDQG��5RWDWHV�D�ELQDU\�LQWHJHU�RQH�E\WH�WR�WKH�OHIW�

7KH�OHIWPRVW�E\WH�RI��Q��EHFRPHV�WKH�ULJKWPRVW�E\WH�RI��Q���5/%�LV�HTXLYDOHQW�WR�H[HFXWLQJ�
5/�HLJKW�WLPHV�

$FFHVV� < P�%$6(�%<7(�5/%
> ì %<7(�5/%

,QSXW�2XWSXW�

6HH�DOVR� 5/��55��55%

RND
7\SH� )XQFWLRQ
'HVFULSWLRQ� 5RXQG�)XQFWLRQ��5RXQGV�DQ�REMHFW�WR�D�VSHFLILHG�QXPEHU�RI�GHFLPDO�SODFHV�RU�VLJQLILFDQW�

GLJLWV��RU�WR�ILW�WKH�FXUUHQW�GLVSOD\�IRUPDW�
QURXQG��RU�V\PEURXQG�LI�IODJ�²��LV�VHW��FRQWUROV�KRZ�WKH�OHYHO���DUJXPHQW�LV�URXQGHG��DV�IROORZV�

)RU�FRPSOH[�QXPEHUV�DQG�DUUD\V��HDFK�UHDO�QXPEHU�HOHPHQW�LV�URXQGHG��)RU�XQLW�REMHFWV��WKH�
QXPHULFDO�SDUW�RI�WKH�REMHFW�LV�URXQGHG�

$FFHVV� < P�5($/�51'

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�

nURXQG or symbURXQG Effect on Level 2 Argument

��WKURXJK�� 5RXQGHG�WR�Q�GHFLPDO�SODFHV�

²��WKURXJK�²�� 5RXQGHG�WR�Q�VLJQLILFDQW�GLJLWV�

�� 5RXQGHG�WR�WKH�FXUUHQW�GLVSOD\�IRUPDW�



Command Reference: Part D, Q-S (1.1) 1-299*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 751&

RNRM
7\SH� &RPPDQG
'HVFULSWLRQ� 5RZ�1RUP�&RPPDQG��5HWXUQV�WKH�URZ�QRUP��LQILQLW\�QRUP��RI�LWV�DUJXPHQW�DUUD\�

7KH�URZ�QRUP�LV�WKH�PD[LPXP��RYHU�DOO�URZV��RI�WKH�VXPV�RI�WKH�DEVROXWH�YDOXHV�RI�DOO�
HOHPHQWV�LQ�HDFK�URZ��)RU�D�YHFWRU��WKH�URZ�QRUP�LV�WKH�ODUJHVW�DEVROXWH�YDOXH�RI�DQ\�RI�LWV�
HOHPHQWV�

$FFHVV� < %�23(5$7,216�5150
< P�0$75,;�1250$/,=(�5150

,QSXW�2XWSXW�

6HH�DOVR� &150��&5266��'(7��'27

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

]� QURXQG → ]�
] 
V\PEURXQG
 → 
51'�V\PEURXQG�



V\PE
 QURXQG → 
51'�V\PE�QURXQG�


V\PE�
 
V\PEURXQG
 → 
51'�
V\PE���V\PEURXQG�

>�DUUD\��@ QURXQG → >�DUUD\��@
[BXQLW QURXQG → \BXQLW
[BXQLW 
V\PEURXQG
 → 
51'�[BXQLW��V\PEURXQG�


Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@ → [URZ�QRUP



1-300 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

ROLL
7\SH� 53/�FRPPDQG�
'HVFULSWLRQ� 5ROO�2EMHFWV�&RPPDQG��0RYHV�WKH�FRQWHQWV�RI�D�VSHFLILHG�OHYHO�WR�OHYHO����DQG�UROOV�XSZDUGV�

WKH�SRUWLRQ�RI�WKH�VWDFN�EHQHDWK�WKH�VSHFLILHG�OHYHO�
,Q�531�PRGH����52//�LV�HTXLYDOHQW�WR�527�

$FFHVV� <N 67$&.�52//
,QSXW�2XWSXW�

L = level

6HH�DOVR� 29(5��3,&.��52//'��527��6:$3

ROLLD
7\SH� 53/�FRPPDQG
'HVFULSWLRQ� 5ROO�'RZQ�&RPPDQG��0RYHV�WKH�FRQWHQWV�RI�OHYHO���WR�D�VSHFLILHG�OHYHO��Q��DQG�UROOV�

GRZQZDUG�WKH�SRUWLRQ�RI�WKH�VWDFN�EHQHDWK�WKH�VSHFLILHG�OHYHO�
$FFHVV� <N 67$&.�52//'
,QSXW�2XWSXW�

L = level

6HH�DOVR� 29(5��3,&.��52//��527��6:$3

LQ��... L� L� LQ ... L� L�

REMQ�����REM� Q → REMQ²����� REM� REMQ

LQ��... L� L� LQ LQ²� ... L�

REMQ�����REM� Q��REM�� → REM� REMQ���� REM�



Command Reference: Part D, Q-S (1.1) 1-301*R�WR�,QGH[

ROMUPLOAD
7\SH� &RPPDQG
'HVFULSWLRQ� 8SORDG�WKH�FDOFXODWRU
V�RSHUDWLQJ�V\VWHP�WR�DQRWKHU�FDOFXODWRU���8VH�WKLV�FRPPDQG�WR�XSORDG�

\RXU�520�WR�DQRWKHU�FDOFXODWRU��
�� 2Q�WKH�VHQGLQJ�FDOFXODWRU��HQWHU�WKH�52083/2$'�FRPPDQG�DQG�SUHVV \��7KH�FDOFXOD�

WRU�GLVSOD\V�D�VFUHHQ�ZLWK�LQVWUXFWLRQV�RQ�KRZ�WR�GRZQORDG�WKH�520�

�� 2Q�WKH�UHFHLYLQJ�FDOFXODWRU��KROG�GRZQ�WKH�;�DQG�SUHVV�WKH�d��7KH�FDOFXODWRU�GLVSOD\V�
WKH�7HVW�PHQX�

�� 2Q�WKH�UHFHLYLQJ�FDOFXODWRU��KROG�GRZQ�;�DQG�=�DQG�SUHVV�\��$IWHU�D�VKRUW�WLPH��WKH�
7HUPLQDO�PHQX�DSSHDUV�

�� 2Q�WKH�UHFHLYLQJ�FDOFXODWRU��SUHVV���WR�VHOHFW�WKH�'RZQORDG�RSWLRQ��

�� 2Q�WKH�VHQGLQJ�FDOFXODWRU��SUHVV�DQ\�NH\�WR�VWDUW�WKH�GRZQORDG�SURFHVV��7KH�SURFHVV�WDNHV�
DURXQG����PLQXWHV�

$FFHVV� N

ROOT
7\SH� &RPPDQG�
'HVFULSWLRQ� 5RRW�)LQGHU�&RPPDQG��5HWXUQV�D�UHDO�QXPEHU�[URRW�WKDW�LV�D�YDOXH�RI�WKH�VSHFLILHG�YDULDEOH�

JOREDO�IRU�ZKLFK�WKH�VSHFLILHG�SURJUDP�RU�DOJHEUDLF�REMHFW�PRVW�QHDUO\�HYDOXDWHV�WR�]HUR�RU�D�
ORFDO�H[WUHPXP�
JXHVV�LV�DQ�LQLWLDO�HVWLPDWH�RI�WKH�VROXWLRQ��5227�SURGXFHV�DQ�HUURU�LI�LW�FDQQRW�ILQG�D�VROXWLRQ��
UHWXUQLQJ�WKH�PHVVDJH�%DG�*XHVV�HV��LI�RQH�RU�PRUH�RI�WKH�JXHVVHV�OLH�RXWVLGH�WKH�GRPDLQ�RI�
WKH�HTXDWLRQ��RU�UHWXUQV�WKH�PHVVDJH�&RQVWDQW"�LI�WKH�HTXDWLRQ�UHWXUQV�WKH�VDPH�YDOXH�DW�HYHU\�
VDPSOH�SRLQW��5227�GRHV�QRW�UHWXUQ�LQWHUSUHWLYH�PHVVDJHV�ZKHQ�D�URRW�LV�IRXQG��

$FFHVV� N�5227
,QSXW�2XWSXW�

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

©SURJUDPª 
JOREDO
 JXHVV → [URRW
©SURJUDPª 
JOREDO
 ^�JXHVVHV�` → [URRW

V\PE
 
JOREDO
 JXHVV → [URRW

V\PE
 
JOREDO
 ^�JXHVVHV�` → [URRW



1-302 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

ROT
7\SH� 53/�RPPDQG
'HVFULSWLRQ� 5RWDWH�2EMHFWV�&RPPDQG��5RWDWHV�WKH�ILUVW�WKUHH�REMHFWV�RQ�WKH�VWDFN��PRYLQJ�WKH�REMHFW�RQ�

OHYHO���WR�OHYHO���
,Q�531�PRGH��527�LV�HTXLYDOHQW�WR���52//��

$FFHVV� <N 67$&.�527
,QSXW�2XWSXW�

L = level

6HH�DOVR� 29(5��3,&.��52//��52//'��6:$3��81527

ROW–
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOHWH�5RZ�&RPPDQG��'HOHWHV�URZ�Q�RI�D�PDWUL[��RU�HOHPHQW�Q�RI�D�YHFWRU���DQG�UHWXUQV�WKH�

PRGLILHG�PDWUL[��RU�YHFWRU��DQG�WKH�GHOHWHG�URZ��RU�HOHPHQW��
QURZ�RU�QHOHPHQW�LV�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU�

$FFHVV� < %�&55($7(�52:�52:²
< P�0$75,;�52:�52:²

,QSXW�2XWSXW�

6HH�DOVR� &2/²��&2/���52:���56:3

L� L� L� L� L� L�

REM� REM� REM� → REM� REM� REM�

Level 2/Argument 1 Level 1/Argument 2 Level 2/Item 1 Level 1/Item 2

>>�PDWUL[�@@� QURZ → >>�PDWUL[�@@� >�YHFWRU�@URZ
>�YHFWRU�@� QHOHPHQW → >�YHFWRU�@� HOHPHQWQ



Command Reference: Part D, Q-S (1.1) 1-303*R�WR�,QGH[

ROW+
7\SH� &RPPDQG
'HVFULSWLRQ� ,QVHUW�5RZ�&RPPDQG��,QVHUWV�DQ�DUUD\�LQWR�D�PDWUL[��RU�RQH�RU�PRUH�QXPEHUV�LQWR�D�YHFWRU��

DW�WKH�SRVLWLRQ�LQGLFDWHG�E\�QLQGH[��DQG�UHWXUQV�WKH�PRGLILHG�PDWUL[��RU�YHFWRU��
7KH�LQVHUWHG�DUUD\�PXVW�KDYH�WKH�VDPH�QXPEHU�RI�FROXPQV�DV�WKH�WDUJHW�DUUD\�
QLQGH[�LV�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU��7KH�RULJLQDO�DUUD\�LV�UHGLPHQVLRQHG�WR�LQFOXGH�WKH�QHZ�
FROXPQV�RU�HOHPHQWV��DQG�WKH�HOHPHQWV�DW�DQG�EHORZ�WKH�LQVHUWLRQ�SRLQW�DUH�VKLIWHG�GRZQ�

$FFHVV� $FFHVV�< %�&55($7(�52:�52:�
< P�0$75,;�52:�52:�

,QSXW�2XWSXW�

6HH�DOVR� &2/²��&2/���52:²��56:3

ROW→
7\SH� &RPPDQG
'HVFULSWLRQ� 5RZV�WR�0DWUL[�&RPPDQG��7UDQVIRUPV�D�VHULHV�RI�URZ�YHFWRUV�DQG�D�URZ�FRXQW�LQWR�D�PDWUL[�

FRQWDLQLQJ�WKRVH�URZV��RU�WUDQVIRUPV�D�VHTXHQFH�RI�QXPEHUV�DQG�DQ�HOHPHQW�FRXQW�LQWR�D�
YHFWRU�ZLWK�WKRVH�QXPEHUV�DV�HOHPHQWV�

$FFHVV� 0$75�52:�52:→

,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� →&2/��&2/→��→52:

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� >>�PDWUL[�@@� QLQGH[ → >>�PDWUL[�@@�
>>�PDWUL[�@@� >�YHFWRU�@URZ QLQGH[ → >>�PDWUL[�@@�
>�YHFWRU�@� QHOHPHQW QLQGH[ → >�YHFWRU�@�

LQ��/A��… L�/AQ L�/AQ�� Level 1/Item 1

>�YHFWRU�@URZ���… >�YHFWRU�@URZ�Q QURZ�FRXQW → >>�PDWUL[�@@
HOHPHQW��… HOHPHQWQ QHOHPHQW�FRXQW → >�YHFWRU�@FROXPQ



1-304 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

→ROW
7\SH� &RPPDQG
'HVFULSWLRQ� 0DWUL[�WR�5RZV�&RPPDQG��7UDQVIRUPV�D�PDWUL[�LQWR�D�VHULHV�RI�URZ�YHFWRUV�DQG�UHWXUQV�WKH�

YHFWRUV�DQG�D�URZ�FRXQW��RU�WUDQVIRUPV�D�YHFWRU�LQWR�LWV�HOHPHQWV�DQG�UHWXUQV�WKH�HOHPHQWV�
DQG�DQ�HOHPHQW�FRXQW�

$FFHVV� < %�&5($7(�52:�→52:

< P�0$75,;�52:�→52:

,QSXW�2XWSXW�

L =Level; A = Argument; I = Item

6HH�DOVR� →&2/��&2/→��52:→

RR
7\SH� &RPPDQG
'HVFULSWLRQ� 5RWDWH�5LJKW�&RPPDQG��5RWDWHV�D�ELQDU\�LQWHJHU�RQH�ELW�WR�WKH�ULJKW�

7KH�ULJKWPRVW�ELW�RI��Q��EHFRPHV�WKH�OHIWPRVW�ELW�RI��Q��
$FFHVV� > ì�%,7�55

< P�%$6(�%,7�55
,QSXW�2XWSXW�

6HH�DOVR� 5/��5/%��55%

L�/Argument� LQ��/I� … L�/IQ L�/IQ��

>>�PDWUL[�@@ → >�YHFWRU�@URZ�Q�«�>�YHFWRU�@URZ�Q QURZFRXQW
>�YHFWRU�@ → HOHPHQW��«�HOHPHQWQ QHOHPHQWFRXQW

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



Command Reference: Part D, Q-S (1.1) 1-305*R�WR�,QGH[

RRB
7\SH� &RPPDQG
'HVFULSWLRQ� �5RWDWH�5LJKW�%\WH�&RPPDQG��5RWDWHV�D�ELQDU\�LQWHJHU�RQH�E\WH�WR�WKH�ULJKW�

7KH�ULJKWPRVW�E\WH�RI��Q��EHFRPHV�WKH�OHIWPRVW�E\WH�RI��Q���55%�LV�HTXLYDOHQW�WR�GRLQJ�55�
HLJKW�WLPHV�

$FFHVV� > ì�%<7(�55%
< P�%$6(�%<7(�55%

,QSXW�2XWSXW�

6HH�DOVR� 5/��5/%��55

RRK
7\SH� &RPPDQG
'HVFULSWLRQ� 6ROYH�IRU�,QLWLDO�9DOXHV��5RVHQEURFN��5XQJH².XWWD��&RPPDQG��&RPSXWHV�WKH�VROXWLRQ�WR�DQ�

LQLWLDO�YDOXH�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ�ZLWK�NQRZQ�SDUWLDO�GHULYDWLYHV��
55.�VROYHV�\
�W�� �I�W�\���ZKHUH�\�W��� �\���7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�ILYH�LWHPV�LQ�WKLV�RUGHU�
² 7KH�LQGHSHQGHQW�YDULDEOH��W��
² 7KH�VROXWLRQ�YDULDEOH��\��
² 7KH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�VROXWLRQ�YDULDEOH��RU�D�YDULDEOH�ZKHUH�
WKH�H[SUHVVLRQ�LV�VWRUHG��

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�YDULDEOH�
ZKHUH�WKH�H[SUHVVLRQ�LV�VWRUHG��

� [WRO�VHWV�WKH�WROHUDQFH�YDOXH��,I�D�OLVW�LV�XVHG��WKH�ILUVW�YDOXH�LV�WKH�WROHUDQFH�DQG�WKH�VHFRQG�
YDOXH�LV�WKH�LQLWLDO�FDQGLGDWH�VWHS�VL]H�

� [7ILQDO�VSHFLILHV�WKH�ILQDO�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

55.�UHSHDWHGO\�FDOOV�5.)67(3�DV�LWV�VWHSV�IURP�WKH�LQLWLDO�YDOXH�WR�[7ILQDO�

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



1-306 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

$FFHVV� N�55.
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)��5.)(55��5.)67(3��55.67(3��56%(55

RRKSTEP
7\SH� &RPPDQG
'HVFULSWLRQ� 1H[W�6ROXWLRQ�6WHS�DQG�0HWKRG��5.)�RU�55.��&RPPDQG��&RPSXWHV�WKH�QH[W�VROXWLRQ�VWHS�

�KQH[W��WR�DQ�LQLWLDO�YDOXH�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ��DQG�GLVSOD\V�WKH�PHWKRG�XVHG�WR�
DUULYH�DW�WKDW�UHVXOW�
7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�ILYH�LWHPV�LQ�WKLV�RUGHU�
² 7KH�LQGHSHQGHQW�YDULDEOH��W��
² 7KH�VROXWLRQ�YDULDEOH��\��
² 7KH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�VROXWLRQ�YDULDEOH��RU�D�YDULDEOH�ZKHUH�
WKH�H[SUHVVLRQ�LV�VWRUHG��

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�YDULDEOH�
ZKHUH�WKH�H[SUHVVLRQ�LV�VWRUHG��

� [WRO�LV�WKH�WROHUDQFH�YDOXH�

� K�VSHFLILHV�WKH�LQLWLDO�FDQGLGDWH�VWHS�
� ODVW�VSHFLILHV�WKH�ODVW�PHWKRG�XVHG��5.)� ����55.� �����,I�WKLV�LV�WKH�ILUVW�WLPH�\RX�DUH�
XVLQJ�55.67(3��HQWHU���

� FXUUHQW�GLVSOD\V�WKH�FXUUHQW�PHWKRG�XVHG�WR�DUULYH�DW�WKH�QH[W�VWHS�
� �KQH[W�LV�WKH�QH[W�FDQGLGDWH�VWHS�

L�/A� L�/A� L�/A� L�/I� L�/I�

^�OLVW�` [WRO [7�ILQDO → ^�OLVW�` [WRO
^�OLVW�` ^�[WRO�[KVWHS�` [7�ILQDO ^�OLVW�` [WRO



Command Reference: Part D, Q-S (1.1) 1-307*R�WR�,QGH[

7KH�LQGHSHQGHQW�DQG�VROXWLRQ�YDULDEOHV�PXVW�KDYH�YDOXHV�VWRUHG�LQ�WKHP��55.67(3�VWHSV�
WKHVH�YDULDEOHV�WR�WKH�QH[W�SRLQW�XSRQ�FRPSOHWLRQ�
1RWH�WKDW�WKH�DFWXDO�VWHS�XVHG�E\�55.67(3�ZLOO�EH�OHVV�WKDQ�WKH�LQSXW�YDOXH�K�LI�WKH�JOREDO�
HUURU�WROHUDQFH�LV�QRW�VDWLVILHG�E\�WKDW�YDOXH��,I�D�VWULQJHQW�JOREDO�HUURU�WROHUDQFH�IRUFHV�
55.67(3�WR�UHGXFH�LWV�VWHSVL]H�WR�WKH�SRLQW�WKDW�WKH�5XQJH².XWWD²)HKOEHUJ�RU�5RVHQEURFN�
PHWKRGV�IDLOV��WKHQ�55.67(3�ZLOO�XVH�WKH�(XOHU�PHWKRG�WR�FRPSXWH�WKH�QH[W�VROXWLRQ�VWHS�
DQG�ZLOO�FRQVLGHU�WKH�HUURU�WROHUDQFH�VDWLVILHG��7KH�5RVHQEURFN�PHWKRG�ZLOO�IDLO�LI�WKH�FXUUHQW�
LQGHSHQGHQW�YDULDEOH�LV�]HUR�DQG�WKH�VWHSVL]H�≤�����ï��������RU�LI�WKH�YDULDEOH�LV�QRQ]HUR�DQG�
WKH�VWHSVL]H�LV�����ï�������WLPHV�LWV�PDJQLWXGH��7KH�5XQJH².XWWD²)HKOEHUJ�PHWKRG�ZLOO�IDLO�
LI�WKH�FXUUHQW�LQGHSHQGHQW�YDULDEOH�LV�]HUR�DQG�WKH�VWHSVL]H�≤ ��� ï �������RU�LI�WKH�YDULDEOH�LV�
QRQ]HUR�DQG�WKH�VWHSVL]H�LV�����ï�������WLPHV�LWV�PDJQLWXGH�

$FFHVV� N�55.6
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)��5.)(55��5.)67(3��55.��56%(55

RSBERR
7\SH� &RPPDQG
'HVFULSWLRQ� (UURU�(VWLPDWH�IRU�5RVHQEURFN�0HWKRG�&RPPDQG��5HWXUQV�DQ�HUURU�HVWLPDWH�IRU�D�JLYHQ�VWHS�

K�ZKHQ�VROYLQJ�DQ�LQLWLDO�YDOXHV�SUREOHP�IRU�D�GLIIHUHQWLDO�HTXDWLRQ�
7KH�DUJXPHQWV�DQG�UHVXOWV�DUH�DV�IROORZV�
� ^�OLVW�`�FRQWDLQV�ILYH�LWHPV�LQ�WKLV�RUGHU�
² 7KH�LQGHSHQGHQW�YDULDEOH��W��
² 7KH�VROXWLRQ�YDULDEOH��\��
² 7KH�ULJKW�KDQG�VLGH�RI�WKH�GLIIHUHQWLDO�HTXDWLRQ��RU�D�YDULDEOH�ZKHUH�WKH�H[SUHVVLRQ�LV�
VWRUHG��

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�VROXWLRQ�YDULDEOH��RU�D�YDULDEOH�ZKHUH�
WKH�H[SUHVVLRQ�LV�VWRUHG��

L�/A� L�/A� L�/A� L�/A� L�/I� L�/I� L�/I� L�/I�

^�OLVW�` [WRO K ODVW → ^�OLVW�` [WRO KQH[W FXUUHQW



1-308 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

² 7KH�SDUWLDO�GHULYDWLYH�RI�\
�W��ZLWK�UHVSHFW�WR�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�YDULDEOH�
ZKHUH�WKH�H[SUHVVLRQ�LV�VWRUHG��

� K�LV�D�UHDO�QXPEHU�WKDW�VSHFLILHV�WKH�LQLWLDO�VWHS�
� \GHOWD�GLVSOD\V�WKH�FKDQJH�LQ�VROXWLRQ�

� HUURU�GLVSOD\V�WKH�DEVROXWH�HUURU�IRU�WKDW�VWHS��7KH�DEVROXWH�HUURU�LV�WKH�DEVROXWH�YDOXH�RI�WKH�
HVWLPDWHG�HUURU�IRU�D�VFDODU�SUREOHP��DQG�WKH�URZ��LQILQLW\��QRUP�RI�WKH�HVWLPDWHG�HUURU�
YHFWRU�IRU�D�YHFWRU�SUREOHP���7KH�ODWWHU�LV�D�ERXQG�RQ�WKH�PD[LPXP�HUURU�RI�DQ\�
FRPSRQHQW�RI�WKH�VROXWLRQ���$�]HUR�HUURU�LQGLFDWHV�WKDW�WKH�5RVHQEURFN�PHWKRG�IDLOHG�
DQG�(XOHU
V�PHWKRG�ZDV�XVHG�LQVWHDG��

$FFHVV� N�56%(5
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� 5.)��5.)(55��5.)67(3��55.��55.67(3

RSD
7\SH� &RPPDQG
'HVFULSWLRQ� 5HVLGXDO�&RPPDQG��&RPSXWHV�WKH�UHVLGXDO�%�²�$=�RI�WKH�DUUD\V�%��$��DQG�=�

$��%��DQG�=�DUH�UHVWULFWHG�DV�IROORZV�
� $�PXVW�EH�D�PDWUL[�
� 7KH�QXPEHU�RI�FROXPQV�RI�$�PXVW�HTXDO�WKH�QXPEHU�RI�HOHPHQWV�RI�=�LI�=�LV�D�YHFWRU��RU�
WKH�QXPEHU�RI�URZV�RI�=�LI�=�LV�D�PDWUL[�

� 7KH�QXPEHU�RI�URZV�RI�$�PXVW�HTXDO�WKH�QXPEHU�RI�HOHPHQWV�RI�%�LI�%�LV�D�YHFWRU��RU�WKH�
QXPEHU�RI�URZV�RI�%�LI�%�LV�D�PDWUL[�

� %�DQG�=�PXVW�ERWK�EH�YHFWRUV�RU�ERWK�EH�PDWULFHV�
� %�DQG�=�PXVW�KDYH�WKH�VDPH�QXPEHU�RI�FROXPQV�LI�WKH\�DUH�PDWULFHV�
56'�LV�W\SLFDOO\�XVHG�IRU�FRPSXWLQJ�D�FRUUHFWLRQ�WR�=��ZKHUH�=�KDV�EHHQ�REWDLQHG�DV�DQ�
DSSUR[LPDWLRQ�WR�WKH�VROXWLRQ�;�WR�WKH�V\VWHP�RI�HTXDWLRQV�$;� �%�

L�/A� L�/A� L�/I� L�/I� L�/I� L�/I�

^�OLVW�` K → ^�OLVW�` K \GHOWD HUURU



Command Reference: Part D, Q-S (1.1) 1-309*R�WR�,QGH[

$FFHVV� < %�23(5$7,216�56'
< P�0$75,;�56'

,QSXW�2XWSXW�

RSWP
7\SH� &RPPDQG
'HVFULSWLRQ� 5RZ�6ZDS�&RPPDQG��6ZDSV�URZV�L�DQG�M�RI�D�PDWUL[�DQG�UHWXUQV�WKH�PRGLILHG�PDWUL[��RU�

VZDSV�HOHPHQWV�L�DQG�M�RI�D�YHFWRU�DQG�UHWXUQV�WKH�PRGLILHG�YHFWRU�
5RZ�QXPEHUV�DUH�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU��9HFWRU�DUJXPHQWV�DUH�WUHDWHG�DV�FROXPQ�
YHFWRUV�

$FFHVV� < %�&5($7(�52:�56:3
< P�0$75,;�52:�56:3

,QSXW�2XWSXW�

6HH�DOVR� &6:3��52:���52:²

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>�YHFWRU�@% >>�PDWUL[�@@$ >�YHFWRU�@= → >�YHFWRU�@%²$=
>>�PDWUL[�@@% >>�PDWUL[�@@$ >>�PDWUL[�@@= → >>�PDWUL[�@@%²$=

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� QURZ�L QURZ�M → >>�PDWUL[�@@�
>�YHFWRU�@� QHOHPHQW�L QHOHPHQW�M → >�YHFWRU�@�



1-310 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

R→B
7\SH� &RPPDQG
'HVFULSWLRQ� 5HDO�WR�%LQDU\�&RPPDQG��&RQYHUWV�D�SRVLWLYH�UHDO�WR�LWV�ELQDU\�LQWHJHU�HTXLYDOHQW�

)RU�DQ\�YDOXH�RI�Q�≤����WKH�UHVXOW�LV������)RU�DQ\�YDOXH�RI�Q�≥��������������(����EDVH������
WKH�UHVXOW�LV���))))))))))))))))��EDVH�����

$FFHVV� >�ì 5→%

,QSXW�2XWSXW�

6HH�DOVR� %→5

R→C
7\SH� &RPPDQG
'HVFULSWLRQ� 5HDO�WR�&RPSOH[�&RPPDQG��&RPELQHV�WZR�UHDO�QXPEHUV�RU�UHDO�DUUD\V�LQWR�D�VLQJOH�FRPSOH[�

QXPEHU�RU�FRPSOH[�DUUD\�
7KH�ILUWV�LQSXW�UHSUHVHQWV�WKH�UHDO�HOHPHQW�V��RI�WKH�FRPSOH[�UHVXOW��7KH�VHFRQG�LQSXW�
UHSUHVHQWV�WKH�LPDJLQDU\�HOHPHQW�V��RI�WKH�FRPSOH[�UHVXOW�
$UUD\�DUJXPHQWV�PXVW�KDYH�WKH�VDPH�GLPHQVLRQV�

$FFHVV� <N 7<3(�5→&

,QSXW�2XWSXW�

6HH�DOVR� &→5��,0��5(

Level 1/Argument 1 Level 1/Item 1

Q → �Q

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[ \ → �[�\�
>�5�DUUD\��@ >�5�DUUD\��@ → >�&�DUUD\�@



Command Reference: Part D, Q-S (1.1) 1-311*R�WR�,QGH[

R→D
7\SH� )XQFWLRQ
'HVFULSWLRQ� 5DGLDQV�WR�'HJUHHV�)XQFWLRQ��&RQYHUWV�D�UHDO�QXPEHU�H[SUHVVHG�LQ�UDGLDQV�WR�LWV�HTXLYDOHQW�

LQ�GHJUHHV�
7KLV�IXQFWLRQ�RSHUDWHV�LQGHSHQGHQWO\�RI�WKH�DQJOH�PRGH�

$FFHVV� < P 5($/�5→'

,QSXW�2XWSXW�

)6HH�DOVR� '→5

Level 1/Argument 1 Level 1/Item 1

[ → �����π�[

V\PE
 → 
5→'�V\PE�




1-312 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

S
SAME
7\SH� &RPPDQG
'HVFULSWLRQ� 6DPH�2EMHFW�&RPPDQG��&RPSDUHV�WZR�REMHFWV��DQG�UHWXUQV�D�WUXH�UHVXOW�����LI�WKH\�DUH�

LGHQWLFDO��DQG�D�IDOVH�UHVXOW�����LI�WKH\�DUH�QRW�
6$0(�LV�LGHQWLFDO�LQ�HIIHFW�WR�  �IRU�DOO�REMHFW�W\SHV�H[FHSW�DOJHEUDLFV��QDPHV��DQG�VRPH�
XQLWV���)RU�DOJHEUDLFV�DQG�QDPHV��  �UHWXUQV�DQ�H[SUHVVLRQ�WKDW�FDQ�EH�HYDOXDWHG�WR�SURGXFH�
D�WHVW�UHVXOW�EDVHG�RQ�QXPHULFDO�YDOXHV�

$FFHVV� <N 7(67�6$0(
,QSXW�2XWSXW�

6HH�DOVR� 7<3(��  

SBRK
7\SH� &RPPDQG
'HVFULSWLRQ� 6HULDO�%UHDN�&RPPDQG��,QWHUUXSWV�VHULDO�WUDQVPLVVLRQ�RU�UHFHSWLRQ�

6%5.�LV�W\SLFDOO\�XVHG�ZKHQ�D�SUREOHP�RFFXUV�LQ�D�VHULDO�GDWD�WUDQVPLVVLRQ�
$FFHVV� N�6%5.
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %8)/(1��65(&9��67,0(��;0,7

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM� REM� → ���



Command Reference: Part D, Q-S (1.1) 1-313*R�WR�,QGH[

SCALE
7\SH� &RPPDQG
'HVFULSWLRQ� 6FDOH�3ORW�&RPPDQG��$GMXVWV�WKH�ILUVW�WZR�SDUDPHWHUV�LQ�33$5���[PLQ��\PLQ��DQG��[PD[��\PD[���

VR�WKDW�[VFDOH�DQG�\VFDOH�DUH�WKH�QHZ�SORW�KRUL]RQWDO�DQG�YHUWLFDO�VFDOHV��DQG�WKH�FHQWHU�SRLQW�
GRHVQ
W�FKDQJH�
7KH�VFDOH�LQ�HLWKHU�GLUHFWLRQ�LV�WKH�QXPEHU�RI�XVHU�XQLWV�SHU�WLFN�PDUN��7KH�GHIDXOW�VFDOH�LQ�
ERWK�GLUHFWLRQV�LV���XVHU�XQLW�SHU�WLFN�PDUN�

$FFHVV� N�6&$/(
,QSXW�2XWSXW�

6HH�DOVR� $872��&(175��6&$/(+��6&$/(:

SCALEH
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSO\�+HLJKW�&RPPDQG��0XOWLSOLHV�WKH�YHUWLFDO�SORW�VFDOH�E\�[IDFWRU�

([HFXWLQJ�6&$/(+�FKDQJHV�WKH�\�D[LV�GLVSOD\�UDQJH³WKH�\PLQ�DQG�\PD[�FRPSRQHQWV�RI�WKH�
ILUVW�WZR�FRPSOH[�QXPEHUV�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��7KH�SORW�RULJLQ��WKH�XVHU�XQLW�
FRRUGLQDWH�RI�WKH�FHQWHU�SL[HO��LV�QRW�FKDQJHG�

$FFHVV� N�6&$/(+

,QSXW�2XWSXW�

6HH�DOVR� $872��6&$/(:��<5,1*

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[VFDOH \VFDOH →

Level 1/Argument 1 Level 1/Item 1

[IDFWRU →



1-314 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SCALEW
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSO\�:LGWK�&RPPDQG��0XOWLSOLHV�WKH�KRUL]RQWDO�SORW�VFDOH�E\�[IDFWRU�

([HFXWLQJ�6&$/(+�FKDQJHV�WKH�[�D[LV�GLVSOD\�UDQJH³WKH�[PLQ�DQG�[PD[�FRPSRQHQWV�RI�WKH�
ILUVW�WZR�FRPSOH[�QXPEHUV�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��7KH�SORW�RULJLQ��WKH�XVHU�XQLW�
FRRUGLQDWH�RI�WKH�FHQWHU�SL[HO��LV�QRW�FKDQJHG�

$FFHVV� N�6&$/(:

,QSXW�2XWSXW�

6HH�DOVR� $872��6&$/(+��<5,1*

SCATRPLOT
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZ�6FDWWHU�3ORW�&RPPDQG��'UDZV�D�VFDWWHUSORW�RI��[��\��GDWD�SRLQWV�IURP�WKH�VSHFLILHG�

FROXPQV�RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7���
7KH�GDWD�FROXPQV�SORWWHG�DUH�VSHFLILHG�E\�;&2/�DQG�<&2/��DQG�DUH�VWRUHG�DV�WKH�ILUVW�WZR�
SDUDPHWHUV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��,I�QR�GDWD�FROXPQV�DUH�VSHFLILHG��FROXPQV���
�LQGHSHQGHQW��DQG����GHSHQGHQW��DUH�VHOHFWHG�E\�GHIDXOW��7KH�\�D[LV�LV�DXWRVFDOHG�DQG�WKH�SORW�
W\SH�LV�VHW�WR�6&$77(5�
:KHQ�6&$753/27�LV�H[HFXWHG�IURP�D�SURJUDP��WKH�UHVXOWLQJ�GLVSOD\�GRHV�QRW�SHUVLVW�XQOHVV�
3,&785(�RU�39,(:�LV�VXEVHTXHQWO\�H[HFXWHG�

$FFHVV� N�6&$77(53/27
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$53/27��3,&785(��+,673/27��39,(:��6&/Σ��;&2/��<&2/

Level 1/Argument 1 Level 1/Item 1

[IDFWRU →



Command Reference: Part D, Q-S (1.1) 1-315*R�WR�,QGH[

SCATTER
7\SH� &RPPDQG
'HVFULSWLRQ� 6FDWWHU�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�6&$77(5�

:KHQ�WKH�SORW�W\SH�LV�6&$77(5��WKH�'5$:�FRPPDQG�SORWV�SRLQWV�E\�REWDLQLQJ�[�DQG�\�
FRRUGLQDWHV�IURP�WZR�FROXPQV�RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7���7KH�
FROXPQV�DUH�VSHFLILHG�E\�WKH�ILUVW�DQG�VHFRQG�SDUDPHWHUV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��XVLQJ�
WKH�;&2/�DQG�<&2/�FRPPDQGV���7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�
YDULDEOH�33$5��ZKLFK�KDV�WKLV�IRUP�

^��[PLQ��\PLQ����[PD[��\PD[���LQGHS��UHV��D[HV��SW\SH��GHSHQG�`

)RU�SORW�W\SH�6&$77(5��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�ORZHU�OHIW�FRUQHU�RI�3,&7��WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV��²����²�����

� �[PD[��\PD[��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XSSHU�ULJKW�FRUQHU�RI�3,&7��WKH�XSSHU�
ULJKW�FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV�����������

� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�
� UHV�LV�QRW�XVHG�
� D[HV�LV�D�OLVW�FRQWDLQLQJ�RQH�RU�PRUH�RI�WKH�IROORZLQJ��LQ�WKH�RUGHU�OLVWHG��D�FRPSOH[�
QXPEHU�VSHFLI\LQJ�WKH�XVHU�XQLW�FRRUGLQDWHV�RI�WKH�SORW�RULJLQ��D�OLVW�VSHFLI\LQJ�WKH�WLFN�
PDUN�DQQRWDWLRQ��DQG�WZR�VWULQJV�VSHFLI\LQJ�ODEHOV�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��
7KH�GHIDXOW�YDOXH�LV�������

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�6&$77(5�
SODFHV�WKH�QDPH�6&$77(5�LQ�SW\SH�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�6&$77(5
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6/23(),(/'��7587+��:,5()5$0(��
<6/,&(



1-316 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SCHUR
7\SH� &RPPDQG
'HVFULSWLRQ� 6FKXU�'HFRPSRVLWLRQ�RI�D�6TXDUH�0DWUL[�&RPPDQG��5HWXUQV�WKH�6FKXU�GHFRPSRVLWLRQ�RI�D�

VTXDUH�PDWUL[�
6&+85�GHFRPSRVHV�$�LQWR�WZR�PDWULFHV�4�DQG�7�
� ,I�$�LV�D�FRPSOH[�PDWUL[��4�LV�D�XQLWDU\�PDWUL[��DQG�7�LV�DQ�XSSHU�WULDQJXODU�PDWUL[�
� ,I��$�LV�D�UHDO�PDWUL[��4�LV�DQ�RUWKRJRQDO�PDWUL[��DQG�7�LV�DQ�XSSHU�TXDVL�WULDQJXODU�PDWUL[�
�7�LV�XSSHU�EORFN�WULDQJXODU�ZLWK���ï���RU���ï���GLDJRQDO�EORFNV�ZKHUH�WKH���ï���EORFNV�
KDYH�FRPSOH[�FRQMXJDWH�HLJHQYDOXHV���

,Q�HLWKHU�FDVH��$�≅�4�ï�7�ï�751�4�
$FFHVV� < %�)$&725,=$7,21�6&+85

< P�0$75,;�)$&7256�6&+85
,QSXW�2XWSXW�

6HH�DOVR� /4��/8��45��69'��69/��751

SCI
7\SH� &RPPDQG
'HVFULSWLRQ� 6FLHQWLILF�0RGH�&RPPDQG��6HWV�WKH�QXPEHU�GLVSOD\�IRUPDW�WR�VFLHQWLILF�PRGH��ZKLFK�GLVSOD\V�

RQH�GLJLW�WR�WKH�OHIW�RI�WKH�IUDFWLRQ�PDUN�DQG�Q�VLJQLILFDQW�GLJLWV�WR�WKH�ULJKW�
6FLHQWLILF�PRGH�LV�HTXLYDOHQW�WR�VFLHQWLILF�QRWDWLRQ�XVLQJ�Q�����VLJQLILFDQW�GLJLWV��ZKHUH���≤�Q�
≤������9DOXHV�IRU�Q�RXWVLGH�WKLV�UDQJH�DUH�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU���,Q�VFLHQWLILF�PRGH��
QXPEHUV�DUH�GLVSOD\HG�DQG�SULQWHG�OLNH�WKLV�

�VLJQ��PDQWLVVD�(��VLJQ��H[SRQHQW

ZKHUH�WKH�PDQWLVVD�KDV�WKH�IRUP�Q��Q�«���DQG�KDV�]HUR�WR����GHFLPDO�SODFHV��DQG�WKH�H[SRQHQW�
KDV�RQH�WR�WKUHH�GLJLWV�

$FFHVV� N�6&,

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

>>�PDWUL[�@@$ → >>�PDWUL[�@@4 >>�PDWUL[�@@7



Command Reference: Part D, Q-S (1.1) 1-317*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� (1*��),;��67'

SCLΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 6FDOH�6LJPD�&RPPDQG��$GMXVWV��[PLQ��\�PLQ��DQG��[PD[��\PD[��LQ�33$5�VR�WKDW�D�VXEVHTXHQW�

VFDWWHU�SORW�H[DFWO\�ILOOV�3,&7�
:KHQ�WKH�SORW�W\SH�LV�6&$77(5��WKH�FRPPDQG�$872�LQFRUSRUDWHV�WKH�IXQFWLRQV�RI�6&/Σ��
,Q�DGGLWLRQ��WKH�FRPPDQG�6&$77(53/27�DXWRPDWLFDOO\�H[HFXWHV�$872�WR�DFKLHYH�WKH�
VDPH�UHVXOW�

$FFHVV� N�6&/Σ

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $872��6&$753/27

SCONJ
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�&RQMXJDWH�&RPPDQG��&RQMXJDWHV�WKH�FRQWHQWV�RI�D�QDPHG�REMHFW�

7KH�QDPHG�REMHFW�PXVW�EH�D�QXPEHU��DQ�DUUD\��RU�DQ�DOJHEUDLF�REMHFW��)RU�LQIRUPDWLRQ�RQ�
FRQMXJDWLRQ��VHH�&21-�

$FFHVV� <N 0(025<�$5,7+0(7,&�6&21-
,QSXW�2XWSXW�

6HH�DOVR� &21-��6,19��61(*

Level 1/Argument 1 Level 1/Item 1

Q →

Level 1/Argument 1 Level 1/Item 1


QDPH
 →



1-318 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SCROLL
7\SH� &RPPDQG
'HVFULSWLRQ� �
$FFHVV� N

,QSXW�2XWSXW�

6HH�DOVR�

SDEV
7\SH� &RPPDQG
'HVFULSWLRQ� 6WDQGDUG�'HYLDWLRQ�&RPPDQG��&DOFXODWHV�WKH�VDPSOH�VWDQGDUG�GHYLDWLRQ�RI�HDFK�RI�WKH�P�

FROXPQV�RI�FRRUGLQDWH�YDOXHV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
6'(9�UHWXUQV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�D�VLQJOH�UHDO�QXPEHU�LI�P� ����7KH�VWDQGDUG�
GHYLDWLRQ��WKH�VTXDUH�URRW�RI�WKH�YDULDQFHV��LV�FRPSXWHG�XVLQJ�WKLV�IRUPXOD�

ZKHUH�[L�LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�D�FROXPQ�� �LV�WKH�PHDQ�RI�WKH�GDWD�LQ�WKLV�FROXPQ��DQG�
Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�

$FFHVV� N�6'(9
,QSXW�2XWSXW�

6HH�DOVR� 0$;Σ��0($1��0,1Σ��36'(9��39$5��727��9$5

Level 1/Argument 1 Level 1/Item 1

→

Level 1/Argument 1 Level 1/Item 1

→ [VGHY
→ >�[VGHY���[VGHY�������[VGHY�P�@

1
n 1–
------------ xi x–( )

2

i 1=

n

∑

x



Command Reference: Part D, Q-S (1.1) 1-319*R�WR�,QGH[

SEND
7\SH� &RPPDQG�
'HVFULSWLRQ� 6HQG�2EMHFW�&RPPDQG��6HQGV�D�FRS\�RI�WKH�QDPHG�REMHFWV�WR�D�.HUPLW�GHYLFH�

'DWD�LV�DOZD\V�VHQW�IURP�D�ORFDO�.HUPLW��EXW�FDQ�EH�VHQW�HLWKHU�WR�DQRWKHU�ORFDO�.HUPLW��ZKLFK�
PXVW�H[HFXWH�5(&9�RU�5(&1��RU�WR�D�VHUYHU�.HUPLW�
7R�UHQDPH�DQ�REMHFW�ZKHQ�VHQGLQJ�LW��LQFOXGH�WKH�ROG�DQG�QHZ�QDPHV�LQ�DQ�HPEHGGHG�OLVW�

$FFHVV� N�6(1'
,QSXW�2XWSXW�

6HH�DOVR� %$8'��&/26(,2��&.60��),1,6+��.(550��.*(7��3$5,7<��5(&1��5(&9��6(59(5��
75$16,2

SEQ
7\SH� &RPPDQG
'HVFULSWLRQ� 6HTXHQWLDO�&DOFXODWLRQ�&RPPDQG��5HWXUQV�D�OLVW�RI�UHVXOWV�JHQHUDWHG�E\�UHSHDWHGO\�H[HFXWLQJ�

REMH[HF�XVLQJ�LQGH[�RYHU�WKH�UDQJH�[VWDUW�WR�[HQG��LQ�LQFUHPHQWV�RI�[LQFU�
REMH[HF�LV�QRPLQDOO\�D�SURJUDP�RU�DOJHEUDLF�REMHFW�WKDW�LV�D�IXQFWLRQ�RI�LQGH[��EXW�FDQ�DFWXDOO\�EH�
DQ�REMHFW��LQGH[�PXVW�EH�D�JOREDO�RU�ORFDO�QDPH��7KH�UHPDLQLQJ�REMHFWV�FDQ�EH�DQ\WKLQJ�WKDW�
ZLOO�HYDOXDWH�WR�UHDO�QXPEHUV�
7KH�DFWLRQ�RI�6(4�IRU�DUELWUDU\�LQSXWV�FDQ�EH�SUHGLFWHG�H[DFWO\�IURP�WKLV�HTXLYDOHQW�SURJUDP�

[VWDUW�[HQG�)25�LQGH[�REMH[HF�(9$/�[LQFU�67(3�Q�→�/,67

ZKHUH�Q�LV�WKH�QXPEHU�RI�QHZ�REMHFWV�OHIW�RQ�WKH�VWDFN�E\�WKH�)25�«�67(3�ORRS��1RWLFH�WKDW�
LQGH[�EHFRPHV�D�ORFDO�YDULDEOH�UHJDUGOHVV�RI�LWV�RULJLQDO�W\SH�

$FFHVV� < N�/,67�352&('85(6�6(4

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
^�QDPH������QDPHQ�` →

^^�QDPHROG�QDPHQHZ�`�QDPH�����` →



1-320 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

L = level; A = argument; I = item

)6HH�DOVR� '268%6��675($0

SERVER
7\SH� &RPPDQG
'HVFULSWLRQ� 6HUYHU�0RGH�&RPPDQG��6HOHFWV�.HUPLW�6HUYHU�PRGH�

$�.HUPLW�VHUYHU��D�.HUPLW�GHYLFH�LQ�6HUYHU�PRGH��SDVVLYHO\�SURFHVVHV�UHTXHVWV�VHQW�WR�LW�E\�
WKH�ORFDO�.HUPLW��7KH�VHUYHU�UHFHLYHV�GDWD�LQ�UHVSRQVH�WR�6(1'��WUDQVPLWV�GDWD�LQ�UHVSRQVH�
WR�.*(7��WHUPLQDWHV�6HUYHU�PRGH�LQ�UHVSRQVH�WR�),1,6+�RU�/2*287��DQG�WUDQVPLWV�D�
GLUHFWRU\�OLVWLQJ�LQ�UHVSRQVH�WR�D�JHQHULF�GLUHFWRU\�UHTXHVW�
$FFHVV�N�6(59(5

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$8'��&.60��),1,6+��.(550��.*(7��3$5,7<��3.7��5(&1��5(&9��6(1'��

75$16,2

L�/A� L�/A� L�/A� L�/A� L�/A� LL/I�

REMH[HF LQGH[ [VWDUW [HQG [ιQFU → ^�OLVW�`



Command Reference: Part D, Q-S (1.1) 1-321*R�WR�,QGH[

SF
7\SH� &RPPDQG
'HVFULSWLRQ� 6HW�)ODJ�&RPPDQG��6HWV�D�VSHFLILHG�XVHU�RU�V\VWHP�IODJ�

8VHU�IODJV�DUH�QXPEHUHG���WKURXJK������6\VWHP�IODJV�DUH�QXPEHUHG�²��WKURXJK�²�����6HH�WKH�
+3 ��*�3RFNHW�*XLGH�IRU�D�OLVWLQJ�RI�V\VWHP�IODJV�DQG�WKHLU�IODJ�QXPEHUV�

$FFHVV� <N 7(67�6)
,QSXW�2XWSXW�

6HH�DOVR� &)��)&"��)&"&��)6"��)6"&

SHOW
7\SH� &RPPDQG
'HVFULSWLRQ� 6KRZ�9DULDEOH�&RPPDQG��5HWXUQV�V\PE���ZKLFK�LV�HTXLYDOHQW�WR�V\PE��H[FHSW�WKDW�DOO�LPSOLFLW�

UHIHUHQFHV�WR�D�YDULDEOH�QDPH�DUH�PDGH�H[SOLFLW�
,I�WKH�OHYHO���DUJXPHQW�LV�D�OLVW��6+2:�HYDOXDWHV�DOO�JOREDO�YDULDEOHV�LQ�V\PE��QRW�FRQWDLQHG�LQ�
WKH�OLVW�

$FFHVV� N�6+2:

,QSXW�2XWSXW�

6HH�DOVR� &2/&7��(;3$1��,62/��48$'

Level 1/Argument 1 Level 1/Item 1

QIODJQXPEHU →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1


V\PE�
 
QDPH
 → 
V\PE�


V\PE�
 ^�QDPH��QDPH������` → 
V\PE�




1-322 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SIDENS
7\SH� )XQFWLRQ
'HVFULSWLRQ� 6LOLFRQ�,QWULQVLF�'HQVLW\�&RPPDQG��&DOFXODWHV�WKH�LQWULQVLF�GHQVLW\�RI�VLOLFRQ�DV�D�IXQFWLRQ�RI�

WHPSHUDWXUH��[7��
,I�[7�LV�D�XQLW�REMHFW��LW�PXVW�UHGXFH�WR�D�SXUH�WHPSHUDWXUH��DQG�WKH�GHQVLW\�LV�UHWXUQHG�DV�D�XQLW�
REMHFW�ZLWK�XQLWV�RI���FP���
,I�[7�LV�D�UHDO�QXPEHU��LWV�XQLWV�DUH�DVVXPHG�WR�EH�.��DQG�WKH�GHQVLW\�LV�UHWXUQHG�DV�D�UHDO�
QXPEHU�ZLWK�LPSOLHG�XQLWV�RI���FP��
[7�PXVW�EH�EHWZHHQ���DQG������.�

$FFHVV� N�6,'(1
,QSXW�2XWSXW�

SIGN
7\SH� )XQFWLRQ
'HVFULSWLRQ� 6LJQ�)XQFWLRQ��5HWXUQV�WKH�VLJQ�RI�D�UHDO�QXPEHU�DUJXPHQW��WKH�VLJQ�RI�WKH�QXPHULFDO�SDUW�RI�

D�XQLW�REMHFW�DUJXPHQW��RU�WKH�XQLW�YHFWRU�LQ�WKH�GLUHFWLRQ�RI�D�FRPSOH[�QXPEHU�DUJXPHQW�
)RU�UHDO�QXPEHU�DQG�XQLW�REMHFW�DUJXPHQWV��WKH�VLJQ�LV�GHILQHG�DV����IRU�SRVLWLYH�DUJXPHQWV��
²��IRU�QHJDWLYH�DUJXPHQWV��,Q�H[DFW�PRGH��WKH�VLJQ�IRU�DUJXPHQW���LV�XQGHILQHG��"���,Q�
DSSUR[LPDWH�PRGH��WKH�VLJQ�IRU�DUJXPHQW���LV���
)RU�D�FRPSOH[�DUJXPHQW�

$FFHVV� < P�5($/�6,*1��UHWXUQV�WKH�VLJQ�RI�D�QXPEHU�
> ó�6,*1��UHWXUQV�WKH�XQLW�YHFWRU�RI�D�FRPSOH[�QXPEHU�

Level 1/Argument 1 Level 1/Item 1

[7 → [GHQVLW\
[BXQLW [B��FP�


V\PE
 
6,'(16�V\PE�


SIGN x iy+( ) x

x
2

y
2

+

--------------------- iy

x
2

y
2

+

---------------------+=



Command Reference: Part D, Q-S (1.1) 1-323*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $%6��0$17��;321

SIN
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� 6LQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�VLQH�RI�WKH�DUJXPHQW�

)RU�UHDO�DUJXPHQWV��WKH�FXUUHQW�DQJOH�PRGH�GHWHUPLQHV�WKH�QXPEHU
V�XQLWV��XQOHVV�DQJXODU�
XQLWV�DUH�VSHFLILHG�
)RU�FRPSOH[�DUJXPHQWV��VLQ�[���L\�� �VLQ[�FRVK\���L�FRV[�VLQK\�
,I�WKH�DUJXPHQW�IRU�6,1�LV�D�XQLW�REMHFW��WKHQ�WKH�VSHFLILHG�DQJXODU�XQLW�RYHUULGHV�WKH�DQJOH�
PRGH�WR�GHWHUPLQH�WKH�UHVXOW��,QWHJUDWLRQ�DQG�GLIIHUHQWLDWLRQ��RQ�WKH�RWKHU�KDQG��DOZD\V�
REVHUYH�WKH�DQJOH�PRGH��7KHUHIRUH��WR�FRUUHFWO\�LQWHJUDWH�RU�GLIIHUHQWLDWH�H[SUHVVLRQV�
FRQWDLQLQJ�6,1�ZLWK�D�XQLW�REMHFW��WKH�DQJOH�PRGH�PXVW�EH�VHW�WR�UDGLDQV��VLQFH�WKLV�LV�D�
´QHXWUDOµ�PRGH��

$FFHVV� s

,QSXW�2XWSXW�

6HH�DOVR� $6,1��&26��7$1

Level 1/Argument 1 Level 1/Item 1

]� → ]�
[BXQLW [VLJQ

V\PE
 
6,*1�V\PE�


Level 1/Argument 1 Level 1/Item 1

] → VLQ�]
[BXQLWDQJXODU VLQ�[BXQLWDQJXODU�

V\PE
 
6,1�V\PE�




1-324 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SINH
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� +\SHUEROLF�6LQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�K\SHUEROLF�VLQH�RI�WKH�DUJXPHQW�

)RU�FRPSOH[�DUJXPHQWV��VLQK�[���L\�� �VLQK[�FRV\���L�FRVK[�VLQ\�
$FFHVV� > û�+<3(5%2/,&�6,1+

< P�+<3(5%2/,&�6,1+
,QSXW�2XWSXW�

6HH�DOVR� $6,1+��&26+��7$1+

SINV
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�,QYHUVH�&RPPDQG��5HSODFHV�WKH�FRQWHQWV�RI�WKH�QDPHG�YDULDEOH�ZLWK�LWV�LQYHUVH�

7KH�QDPHG�REMHFW�PXVW�EH�D�QXPEHU��D�PDWUL[��DQ�DOJHEUDLF�REMHFW��RU�D�XQLW�REMHFW��)RU�
LQIRUPDWLRQ�RQ�UHFLSURFDOV��VHH�,19�

$FFHVV� <N 0(025<�$5,7+0(7,&�6,19
,QSXW�2XWSXW�

6HH�DOVR� ,19��6&21-��61(*

Level 1/Argument 1 Level 1/Item 1

] → VLQK�]

V\PE
 
6,1+�V\PE�


Level 1/Argument 1 Level 1/Item 1


QDPH
 →



Command Reference: Part D, Q-S (1.1) 1-325*R�WR�,QGH[

SIZE
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 6L]H�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�FKDUDFWHUV�LQ�D�VWULQJ��WKH�QXPEHU�RI�HOHPHQWV�LQ�D�OLVW��

WKH�GLPHQVLRQV�RI�DQ�DUUD\��WKH�QXPEHU�RI�REMHFWV�LQ�D�XQLW�REMHFW�RU�DOJHEUDLF�REMHFW��RU�WKH�
GLPHQVLRQV�RI�D�JUDSKLFV�REMHFW�
7KH�VL]H�RI�D�XQLW�LV�FRPSXWHG�DV�IROORZV��WKH�VFDODU�������WKH�XQGHUVFRUH�������HDFK�XQLW�QDPH�
������RSHUDWRU�RU�H[SRQHQW�������DQG�HDFK�SUHIL[������
$Q\�REMHFW�W\SH�QRW�OLVWHG�DERYH�UHWXUQV�D�YDOXH�RI���

$FFHVV� <N &+$56�6,=(
,QSXW�2XWSXW�

6HH�DOVR� &+5��180��326��5(3/��68%

SL
7\SH� &RPPDQG
'HVFULSWLRQ� 6KLIW�/HIW�&RPPDQG��6KLIW�D�ELQDU\�LQWHJHU�RQH�ELW�WR�WKH�OHIW�

7KH�PRVW�VLJQLILFDQW�ELW�LV�VKLIWHG�RXW�WR�WKH�OHIW�DQG�ORVW��ZKLOH�WKH�OHDVW�VLJQLILFDQW�ELW�LV�
UHJHQHUDWHG�DV�D�]HUR��6/�LV�HTXLYDOHQW�WR�ELQDU\�PXOWLSOLFDWLRQ�E\����WUXQFDWHG�WR�WKH�FXUUHQW�
ZRUGVL]H�

$FFHVV� < P�%$6(�%,7�6/
> ì�%,7�6/

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

´VWULQJµ → Q
^�OLVW�` → Q
>�YHFWRU�@ → ^�Q�`
>>�PDWUL[�@@ → ^�Q�P`

V\PE
 → Q
JURE → �QZLGWK �PKHLJKW

3,&7 → �QZLGWK �PKHLJKW

[BXQLW → Q



1-326 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $65��6/%��65��65%

SLB
7\SH� &RPPDQG
'HVFULSWLRQ� 6KLIW�/HIW�%\WH�&RPPDQG��6KLIWV�D�ELQDU\�LQWHJHU�RQH�E\WH�WR�WKH�OHIW�

7KH�PRVW�VLJQLILFDQW�E\WH�LV�VKLIWHG�RXW�WR�WKH�OHIW�DQG�ORVW��ZKLOH�WKH�OHDVW�VLJQLILFDQW�E\WH�LV�
UHJHQHUDWHG�DV�]HUR��6/%�LV�HTXLYDOHQW�WR�ELQDU\�PXOWLSOLFDWLRQ�E\�����RU�H[HFXWLQJ�6/�HLJKW�
WLPHV���WUXQFDWHG�WR�WKH�FXUUHQW�ZRUGVL]H�

$FFHVV� < P�%$6(�%<7(�6/%
> ì�%<7(�6/%

,QSXW�2XWSXW�

6HH�DOVR� $65��6/��65��65%

SLOPEFIELD
7\SH� &RPPDQG
'HVFULSWLRQ� 6/23(),(/'�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�6/23(),(/'�

:KHQ�SORW�W\SH�LV�VHW�WR�6/23(),(/'��WKH�'5$:�FRPPDQG�SORWV�D�VORSH�UHSUHVHQWDWLRQ�
RI�D�VFDODU�IXQFWLRQ�ZLWK�WZR�YDULDEOHV��6/23(),(/'�UHTXLUHV�YDOXHV�LQ�WKH�UHVHUYHG�
YDULDEOHV�(4��93$5��DQG�33$5�
93$5�KDV�WKH�IROORZLQJ�IRUP�
^�[OHIW�[ULJKW�\QHDU�\IDU�]ORZ�]KLJK�[PLQ�[PD[�\PLQ�\PD[�[H\H�\H\H�]H\H�[VWHS�\VWHS�`
)RU�SORW�W\SH�6/23(),(/'��WKH�HOHPHQWV�RI�93$5�DUH�XVHG�DV�IROORZV�
� [OHIW�DQG�[ULJKW�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�ZLGWK�RI�WKH�YLHZ�VSDFH�
� \QHDU�DQG�\IDU�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�GHSWK�RI�WKH�YLHZ�VSDFH�

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



Command Reference: Part D, Q-S (1.1) 1-327*R�WR�,QGH[

� ]ORZ�DQG�]KLJK�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�KHLJKW�RI�WKH�YLHZ�VSDFH�
� [PLQ�DQG�[PD[�DUH�QRW�XVHG�
� \PLQ�DQG�\PD[�DUH�QRW�XVHG�
� [H\H��\H\H��DQG�]H\H�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�SRLQW�LQ�VSDFH�IURP�ZKLFK�WKH�JUDSK�
LV�YLHZHG�

� [VWHS�DQG�\VWHS�DUH�UHDO�QXPEHUV�WKDW�VHW�WKH�QXPEHU�RI�[�FRRUGLQDWHV�YHUVXV�WKH�QXPEHU�
RI�\�FRRUGLQDWHV�SORWWHG�

7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�WKLV�IRUP�
^��[PLQ��\PLQ���[PD[��\PD[��LQGHS�UHV�D[HV�SW\SH�GHSHQG�`

)RU�SORW�W\SH�6/23(),(/'��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�QRW�XVHG�
� �[PD[��\PD[��LV�QRW�XVHG�
� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�
� UHV�LV�QRW�XVHG�
� D[HV�LV�QRW�XVHG�
� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�
6/23(),(/'�SODFHV�WKH�FRPPDQG�QDPH�6/23(),(/'�LQ�SW\SH�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�6/23(),(/'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6&$77(5��7587+��:,5()5$0(��<6/,&(



1-328 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SNEG
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�1HJDWH�&RPPDQG��5HSODFHV�WKH�FRQWHQWV�RI�D�YDULDEOH�ZLWK�LWV�QHJDWLYH�

7KH�QDPHG�REMHFW�PXVW�EH�D�QXPEHU��DQ�DUUD\��DQ�DOJHEUDLF�REMHFW��D�XQLW�REMHFW��RU�D�JUDSKLFV�
REMHFW��)RU�LQIRUPDWLRQ�RQ�QHJDWLRQ��VHH�1(*�

$FFHVV� <N0(025<�$5,7+0(7,&�61(*
,QSXW�2XWSXW�

6HH�DOVR� 1(*��6&21-��6,19

SNRM
7\SH� &RPPDQG
'HVFULSWLRQ� 6SHFWUDO�1RUP�&RPPDQG��5HWXUQV�WKH�VSHFWUDO�QRUP�RI�DQ�DUUD\�

7KH�VSHFWUDO�QRUP�RI�D�YHFWRU�LV�LWV�(XFOLGHDQ�OHQJWK��DQG�LV�HTXDO�WR�WKH�ODUJHVW�VLQJXODU�YDOXH�
RI�D�PDWUL[��

$FFHVV� < %�23(5$7,216�6150
< P�0$75,;�1250$/,=(�6150

,QSXW�2XWSXW�

6HH�DOVR� $%6��&150��&21'��5150��65$'��75$&(

Level 1/Argument 1 Level 1/Item 1


QDPH
 →

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@ → [VSHFWUDOQRUP



Command Reference: Part D, Q-S (1.1) 1-329*R�WR�,QGH[

SOLVER
7\SH� &RPPDQG
�'HVFULSWLRQ�'LVSOD\V�D�PHQX�RI�FRPPDQGV�XVHG�LQ�VROYLQJ�HTXDWRQV�
$FFHVV� N�62/9(5
,QSXW� 1RQH
2XWSXW� 1RQH

SORT
7\SH� &RPPDQG
'HVFULSWLRQ� $VFHQGLQJ�2UGHU�6RUW�&RPPDQG��6RUWV�WKH�HOHPHQWV�LQ�D�OLVW�LQ�DVFHQGLQJ�RUGHU�

7KH�HOHPHQWV�LQ�WKH�OLVW�FDQ�EH�UHDO�QXPEHUV��VWULQJV��OLVWV��QDPHV��ELQDU\�LQWHJHUV��RU�XQLW�
REMHFWV��+RZHYHU��DOO�HOHPHQWV�LQ�WKH�OLVW�PXVW�DOO�EH�RI�WKH�VDPH�W\SH��6WULQJV�DQG�QDPHV�DUH�
VRUWHG�E\�FKDUDFWHU�FRGH�QXPEHU��/LVWV�RI�OLVWV�DUH�VRUWHG�E\�WKH�ILUVW�HOHPHQW�LQ�HDFK�OLVW�
7R�VRUW�LQ�UHYHUVH�RUGHU��XVH�6257�5(9/,67�

$FFHVV� < P�/,67�6257
<N�/,67�352&('85(6�6257

,QSXW�2XWSXW�

6HH�DOVR� 5(9/,67

Level 1/Argument 1 Level 1/Item 1

^�OLVW�`� → ^�OLVW�`�



1-330 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SPHERE
7\SH� &RPPDQG
'HVFULSWLRQ� 6SKHULFDO�0RGH�&RPPDQG��6HWV�VSKHULFDO�FRRUGLQDWH�PRGH�

63+(5(�VHWV�IODJV�²���DQG�²����
,Q�VSKHULFDO�PRGH��YHFWRUV�DUH�GLVSOD\HG�DV�SRODU�FRPSRQHQWV�

$FFHVV� �N�63+(5(
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &</,1��5(&7

SQ
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� 6TXDUH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�VTXDUH�RI�WKH�DUJXPHQW�

7KH�VTXDUH�RI�D�FRPSOH[�DUJXPHQW��[��\��LV�WKH�FRPSOH[�QXPEHU��[��²�\����[\��
0DWUL[�DUJXPHQWV�PXVW�EH�VTXDUH�

$FFHVV� <R

,QSXW�2XWSXW�

6HH�DOVR� √��A

Level 1/Argument 1 Level 1/Item 1

] → ]�

[BXQLW → [�BXQLW�

>>�PDWUL[�@@ → >>�PDWUL[�ï�PDWUL[�@@

V\PE
 → 
64�V\PE�




Command Reference: Part D, Q-S (1.1) 1-331*R�WR�,QGH[

SR
7\SH� &RPPDQG
'HVFULSWLRQ� 6KLIW�5LJKW�&RPPDQG��6KLIWV�D�ELQDU\�LQWHJHU�RQH�ELW�WR�WKH�ULJKW�

7KH�OHDVW�VLJQLILFDQW�ELW�LV�VKLIWHG�RXW�WR�WKH�ULJKW�DQG�ORVW��ZKLOH�WKH�PRVW�VLJQLILFDQW�ELW�LV�
UHJHQHUDWHG�DV�D�]HUR��65�LV�HTXLYDOHQW�WR�ELQDU\�GLYLVLRQ�E\���

$FFHVV� < P�%$6(�%,7�65
> ì�%,7�65

,QSXW�2XWSXW�

6HH�DOVR� $65��6/��6/%��65%

SRAD
7\SH� &RPPDQG
'HVFULSWLRQ� 6SHFWUDO�5DGLXV�&RPPDQG��5HWXUQV�WKH�VSHFWUDO�UDGLXV�RI�D�VTXDUH�PDWUL[�

7KH�VSHFWUDO�UDGLXV�RI�D�PDWUL[�LV�D�PHDVXUH�RI�WKH�VL]H�RI�WKH�PDWUL[��DQG�LV�HTXDO�WR�WKH�
DEVROXWH�YDOXH�RI�WKH�ODUJHVW�HLJHQYDOXH�RI�WKH�PDWUL[�

$FFHVV� < %�23(5$7,216�65$'
< P�0$75,;�1250$/,=(

,QSXW�2XWSXW�

6HH�DOVR� &21'��6150��75$&(

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@QïQ → [VSHFWUDOUDGLXV



1-332 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

SRB
7\SH� &RPPDQG
'HVFULSWLRQ� 6KLIW�5LJKW�%\WH�&RPPDQG��6KLIWV�D�ELQDU\�LQWHJHU�RQH�E\WH�WR�WKH�ULJKW�

7KH�OHDVW�VLJQLILFDQW�E\WH�LV�VKLIWHG�RXW�WR�WKH�ULJKW�DQG�ORVW��ZKLOH�WKH�PRVW�VLJQLILFDQW�E\WH�LV�
UHJHQHUDWHG�DV�]HUR��65%�LV�HTXLYDOHQW�WR�ELQDU\�GLYLVLRQ�E\�����RU�H[HFXWLQJ�65�HLJKW�WLPHV��

$FFHVV� < P�%$6(�%<7(�65%
> ì�%<7(�65%

,QSXW�2XWSXW�

6HH�DOVR� $65��6/��6/%��65

SRECV
7\SH� &RPPDQG
'HVFULSWLRQ� 6HULDO�5HFHLYH�&RPPDQG��5HDGV�XS�WR�Q�FKDUDFWHUV�IURP�WKH�VHULDO�LQSXW�EXIIHU�DQG�UHWXUQV�

WKHP�DV�D�VWULQJ��DORQJ�ZLWK�D�GLJLW�LQGLFDWLQJ�ZKHWKHU�HUURUV�RFFXUUHG�
65(&9�GRHV�QRW�XVH�.HUPLW�SURWRFRO�
,I�Q�FKDUDFWHUV�DUH�QRW�UHFHLYHG�ZLWKLQ�WKH�WLPH�VSHFLILHG�E\�67,0(��GHIDXOW�LV����VHFRQGV���
65(&9�́ WLPHV�RXWµ��UHWXUQLQJ�D���WR�OHYHO���DQG�DV�PDQ\�FKDUDFWHUV�DV�ZHUH�UHFHLYHG�WR�OHYHO���
,I�WKH�OHYHO���RXWSXW�IURP�%8)/(1�LV�XVHG�DV�WKH�LQSXW�IRU�65(&9��65(&9�ZLOO�QRW�KDYH�
WR�ZDLW�IRU�PRUH�FKDUDFWHUV�WR�EH�UHFHLYHG��,QVWHDG��LW�UHWXUQV�WKH�FKDUDFWHUV�DOUHDG\�LQ�WKH�
LQSXW�EXIIHU�
,I�\RX�ZDQW�WR�DFFXPXODWH�E\WHV�LQ�WKH�LQSXW�EXIIHU�EHIRUH�H[HFXWLQJ�65(&9��\RX�PXVW�ILUVW�
RSHQ�WKH�SRUW�XVLQJ�23(1,2��LI�WKH�SRUW�LVQ
W�DOUHDG\�RSHQ��
65(&9�FDQ�GHWHFW�WKUHH�W\SHV�RI�HUURU�ZKHQ�UHDGLQJ�WKH�LQSXW�EXIIHU�
� )UDPLQJ�HUURUV�DQG�8$57�RYHUUXQV��ERWK�FDXVLQJ��5HFHLYH�(UURU��LQ�(550��
� ,QSXW�EXIIHU�RYHUIORZV��FDXVLQJ��5HFHLYH�%XIIHU�2YHUIORZ���LQ�(550��
� 3DULW\�HUURUV��FDXVLQJ��3DULW\�(UURU��LQ�(550��

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



Command Reference: Part D, Q-S (1.1) 1-333*R�WR�,QGH[

65(&9�UHWXUQV���LI�DQ�HUURU�LV�GHWHFWHG�ZKHQ�UHDGLQJ�WKH�LQSXW�EXIIHU��RU���LI�QR�HUURU�LV�
GHWHFWHG��
3DULW\�HUURUV�GR�QRW�VWRS�GDWD�IORZ�LQWR�WKH�LQSXW�EXIIHU��+RZHYHU��LI�D�SDULW\�HUURU�RFFXUV��
65(&9�VWRSV�UHDGLQJ�GDWD�DIWHU�HQFRXQWHULQJ�D�FKDUDFWHU�ZLWK�DQ�HUURU�
)UDPLQJ��RYHUUXQ��DQG�RYHUIORZ�HUURUV�FDXVH�DOO�VXEVHTXHQWO\�UHFHLYHG�FKDUDFWHUV�WR�EH�
LJQRUHG�XQWLO�WKH�HUURU�LV�FOHDUHG��65(&9�GRHV�QRW�GHWHFW�DQG�FOHDU�DQ\�RI�WKHVH�W\SHV�RI�HUURUV�
XQWLO�LW�WULHV�WR�UHDG�WKH�E\WH�ZKHUH�WKH�HUURU�RFFXUUHG��6LQFH�WKHVH�WKUHH�HUURUV�FDXVH�WKH�E\WH�
ZKHUH�WKH�HUURU�RFFXUUHG�DQG�DOO�VXEVHTXHQW�E\WHV�WR�EH�LJQRUHG��WKH�LQSXW�EXIIHU�ZLOO�EH�
HPSW\�DIWHU�DOO�SUHYLRXVO\�UHFHLYHG�JRRG�E\WHV�KDYH�EHHQ�UHDG��7KHUHIRUH��65(&9�GHWHFWV�DQG�
FOHDUV�WKHVH�HUURUV�ZKHQ�LW�WULHV�WR�UHDG�D�E\WH�IURP�DQ�HPSW\�LQSXW�EXIIHU�
1RWH�WKDW�%8)/(1�DOVR�FOHDUV�WKH�DERYH�PHQWLRQHG�IUDPLQJ��RYHUUXQ��DQG�RYHUIORZ�HUURUV��
7KHUHIRUH��65(&9�FDQQRW�GHWHFW�DQ�LQSXW�EXIIHU�RYHUIORZ�DIWHU�%8)/(1�LV�H[HFXWHG��XQOHVV�
PRUH�FKDUDFWHUV�ZHUH�UHFHLYHG�DIWHU�%8)/(1�ZDV�H[HFXWHG��FDXVLQJ�WKH�LQSXW�EXIIHU�WR�
RYHUIORZ�DJDLQ���65(&9�DOVR�FDQQRW�GHWHFW�IUDPLQJ�DQG�8$57�RYHUUXQ�HUURUV�FOHDUHG�E\�
%8)/(1��7R�ILQG�ZKHUH�WKH�GDWD�HUURU�RFFXUUHG��VDYH�WKH�QXPEHU�RI�FKDUDFWHUV�UHWXUQHG�E\�
%8)/(1��ZKLFK�JLYHV�WKH�QXPEHU�RI�´JRRGµ�FKDUDFWHUV�UHFHLYHG���EHFDXVH�DV�VRRQ�DV�WKH�
HUURU�LV�FOHDUHG��QHZ�FKDUDFWHUV�FDQ�HQWHU�WKH�LQSXW�EXIIHU�

$FFHVV� N�65(&9

,QSXW�2XWSXW�

6HH�DOVR� %8)/(1��&/26(,2��23(1,2��6%5.��67,0(��;0,7

SREPL
7\SH� &RPPDQG
'HVFULSWLRQ� )LQG�DQG�UHSODFH��)LQGV�DQG�UHSODFHV�D�VWULQJ�LQ�D�JLYHQ�WH[W�REMHFW��<RX�VXSSO\�WKH�IROORZLQJ�

LQSXWV�
/HYHO���DUJXPHQW����WKH�VWULQJ�WR�VHDUFK�
/HYHO���DUJXPHQW����WKH�VWULQJ�WR�ILQG�
/HYHO���DUJXPHQW����WKH�VWULQJ�WR�UHSODFH�LW�ZLWK�

$FFHVV� N

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

Q → 
VWULQJ
 ���



1-334 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

START
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 67$57�'HILQLWH�/RRS�6WUXFWXUH�&RPPDQG��%HJLQV�67$57�«�1(;7�DQG�67$57�«�67(3�

GHILQLWH�ORRS�VWUXFWXUHV�
'HILQLWH�ORRS�VWUXFWXUHV�H[HFXWH�D�FRPPDQG�RU�VHTXHQFH�RI�FRPPDQGV�D�VSHFLILHG�QXPEHU�RI�
WLPHV�
� 67$57�«�1(;7�H[HFXWHV�D�SRUWLRQ�RI�D�SURJUDP�D�VSHFLILHG�QXPEHU�RI�WLPHV��7KH�
53/�V\QWD[�LV�WKLV�
[VWDUW�[ILQLVK�67$57�ORRS�FODXVH�1(;7

7KH�DOJHEUDLF�V\QWD[�LV�WKLV�
67$57�[VWDUW�[ILQLVK��ORRS�FODXVH�1(;7

67$57�WDNHV�WZR�QXPEHUV��[VWDUW�DQG�[ILQLVK��IURP�WKH�VWDFN�DQG�VWRUHV�WKHP�DV�WKH�
VWDUWLQJ�DQG�HQGLQJ�YDOXHV�IRU�D�ORRS�FRXQWHU��7KHQ�WKH�ORRS�FODXVH�LV�H[HFXWHG��1(;7�
LQFUHPHQWV�WKH�FRXQWHU�E\���DQG�WHVWV�WR�VHH�LI�LWV�YDOXH�LV�OHVV�WKDQ�RU�HTXDO�WR�[ILQLVK��,I�
VR��WKH�ORRS�FODXVH�LV�H[HFXWHG�DJDLQ��1RWLFH�WKDW�WKH�ORRS�FODXVH�LV�DOZD\V�H[HFXWHG�DW�
OHDVW�RQFH�

� 67$57�«�67(3�ZRUNV�MXVW�OLNH�67$57�«�1(;7��H[FHSW�WKDW�LW�FDQ�XVH�DQ�LQFUHPHQW�
YDOXH�RWKHU�WKDQ����7KH�53/�V\QWD[�LV�WKLV�
[VWDUW�[ILQLVK�67$57�ORRS�FODXVH�[LQFUHPHQW�67(3

7KH�DOJHEUDLF�V\QWD[�LV�WKLV�
67$57��[VWDUW�[ILQLVK���ORRS�FODXVH�67(3�[LQFUHPHQW�

67$57�WDNHV�WZR�QXPEHUV��[VWDUW�DQG�[ILQLVK��IURP�WKH�VWDFN�DQG�VWRUHV�WKHP�DV�WKH�
VWDUWLQJ�DQG�HQGLQJ�YDOXHV�IRU�WKH�ORRS�FRXQWHU��7KHQ�WKH�ORRS�FODXVH�LV�H[HFXWHG��67(3�
WDNHV�[LQFUHPHQW�IURP�WKH�VWDFN�DQG�LQFUHPHQWV�WKH�FRXQWHU�E\�WKDW�YDOXH��,I�WKH�DUJXPHQW�
RI�67(3�LV�DQ�DOJHEUDLF�RU�D�QDPH��LW�LV�DXWRPDWLFDOO\�HYDOXDWHG�WR�D�QXPEHU�

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1


VWULQJ
 
VWULQJ
 
VWULQJ
 → 
VWULQJ




Command Reference: Part D, Q-S (1.1) 1-335*R�WR�,QGH[

7KH�LQFUHPHQW�YDOXH�FDQ�EH�SRVLWLYH�RU�QHJDWLYH�
² ,I�SRVLWLYH��WKH�ORRS�LV�H[HFXWHG�DJDLQ�ZKHQ�WKH�FRXQWHU�LV�OHVV�WKDQ�RU�HTXDO�WR�[ILQLVK�

² ,I�QHJDWLYH��WKH�ORRS�LV�H[HFXWHG�ZKHQ�WKH�FRXQWHU�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�[ILQLVK�

$FFHVV� <N %5$1&+�67$57
,QSXW�2XWSXW�

6HH�DOVR� )25��1(;7��67(3

STD
7\SH� &RPPDQG
'HVFULSWLRQ� 6WDQGDUG�0RGH�&RPPDQG��6HWV�WKH�QXPEHU�GLVSOD\�IRUPDW�WR�VWDQGDUG�PRGH�

([HFXWLQJ�67'�KDV�WKH�VDPH�HIIHFW�DV�FOHDULQJ�IODJV�²���DQG�²���
6WDQGDUG�IRUPDW�SURGXFHV�WKH�IROORZLQJ�UHVXOWV�ZKHQ�GLVSOD\LQJ�RU�SULQWLQJ�D�QXPEHU�
� 1XPEHUV�WKDW�FDQ�EH�UHSUHVHQWHG�H[DFWO\�DV�LQWHJHUV�ZLWK����RU�IHZHU�GLJLWV�DUH�GLVSOD\HG�
ZLWKRXW�D�IUDFWLRQ�PDUN�RU�H[SRQHQW��=HUR�LV�GLVSOD\HG�DV���

� 1XPEHUV�WKDW�FDQ�EH�UHSUHVHQWHG�H[DFWO\�ZLWK����RU�IHZHU�GLJLWV��EXW�QRW�DV�LQWHJHUV��DUH�
GLVSOD\HG�ZLWK�D�IUDFWLRQ�PDUN�EXW�QR�H[SRQHQW��/HDGLQJ�]HURV�WR�WKH�OHIW�RI�WKH�IUDFWLRQ�
PDUN�DQG�WUDLOLQJ�]HURV�WR�WKH�ULJKW�RI�WKH�IUDFWLRQ�PDUN�DUH�RPLWWHG�

� $OO�RWKHU�QXPEHUV�DUH�GLVSOD\HG�LQ�VFLHQWLILF�QRWDWLRQ��VHH�6&,��ZLWK�ERWK�D�IUDFWLRQ�PDUN�
�ZLWK�RQH�QXPEHU�WR�WKH�OHIW��DQG�DQ�H[SRQHQW��RI�RQH�RU�WKUHH�GLJLWV���7KHUH�DUH�QR�
OHDGLQJ�RU�WUDLOLQJ�]HURV�

,Q�DOJHEUDLF�REMHFWV��LQWHJHUV�OHVV�WKDQ�����DUH�DOZD\V�GLVSOD\HG�LQ�VWDQGDUG�PRGH�
$FFHVV� N�67'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� (1*��),;��6&,

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

67$57�[VWDUW [ILQLVK →
1(;7 →
67(3 [LQFUHPHQW →
67(3 
V\PELQFUHPHQW
 →



1-336 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

STEP
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 67(3�&RPPDQG��'HILQHV�WKH�LQFUHPHQW��VWHS��YDOXH��DQG�HQGV�GHILQLWH�ORRS�VWUXFWXUH�

6HH�WKH�)25�DQG�67$57�NH\ZRUG�HQWULHV�IRU�PRUH�LQIRUPDWLRQ�
$FFHVV� <N %5$1&+�67(3
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� )25��1(;7��67$57

STEQ
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�LQ�(4�&RPPDQG��6WRUHV�DQ�REMHFW�LQWR�WKH�UHVHUYHG�YDULDEOH�(4�LQ�WKH�FXUUHQW�

GLUHFWRU\�
$FFHVV� N�67(4
,QSXW�2XWSXW�

6HH�DOVR� 5&(4

STIME
7\SH� &RPPDQG
'HVFULSWLRQ� 6HULDO�7LPH�2XW�&RPPDQG��6SHFLILHV�WKH�SHULRG�WKDW�65(&9��VHULDO�UHFHSWLRQ��DQG�;0,7�

�VHULDO�WUDQVPLVVLRQ��ZDLW�EHIRUH�WLPLQJ�RXW�
7KH�YDOXH�IRU�[�LV�LQWHUSUHWHG�DV�D�SRVLWLYH�YDOXH�IURP���WR������VHFRQGV��,I�QR�YDOXH�LV�JLYHQ��
WKH�GHIDXOW�LV����VHFRQGV��,I�[�LV����WKHUH�LV�QR�WLPH�RXW��WKDW�LV��WKH�GHYLFH�ZDLWV�LQGHILQLWHO\��
ZKLFK�FDQ�GUDLQ�WKH�EDWWHULHV�
67,0(�LV�QRW�XVHG�IRU�.HUPLW�WLPH�RXW�

$FFHVV� N�67,0(

Level 1/Argument 1 Level 1/Item 1

REM →



Command Reference: Part D, Q-S (1.1) 1-337*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� %8)/(1��&/26(,2��6%5.��65(&9��;0,7

STO
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�&RPPDQG��6WRUHV�DQ�REMHFW�LQWR�D�VSHFLILHG�YDULDEOH�RU�REMHFW�

6WRULQJ�D�JUDSKLFV�REMHFW�LQWR�3,&7�PDNHV�LW�WKH�FXUUHQW�JUDSKLFV�REMHFW�
7R�FUHDWH�D�EDFNXS�REMHFW��VWRUH�WKH�REM�LQWR�WKH�GHVLUHG�EDFNXS�ORFDWLRQ��LGHQWLILHG�DV�
�QSRUW�QDPHEDFNXS���672�ZLOO�QRW�RYHUZULWH�DQ�H[LVWLQJ�EDFNXS�REMHFW�
7R�VWRUH�EDFNXS�REMHFWV�DQG�OLEUDU\�REMHFWV��VSHFLI\�D�SRUW�QXPEHU����WKURXJK����
$IWHU�VWRULQJ�D�OLEUDU\�REMHFW�LQ�D�SRUW��LW�PXVW�WKHQ�EH�DWWDFKHG�WR�LWV�GLUHFWRU\�EHIRUH�LW�FDQ�
EH�XVHG��7KH�HDVLHVW�ZD\�WR�GR�WKLV�LV�WR�H[HFXWH�D�ZDUP�VWDUW��E\�SUHVVLQJ�; c���7KLV�DOVR�
FDXVHV�WKH�FDOFXODWRU�WR�SHUIRUP�D�V\VWHP�KDOW��ZKLFK�FOHDUV�WKH�VWDFN��WKH�/$67�VWDFN��DQG�DOO�
ORFDO�YDULDEOHV�
672�FDQ�DOVR�UHSODFH�D�VLQJOH�HOHPHQW�RI�DQ�DUUD\�RU�OLVW�VWRUHG�LQ�D�YDULDEOH��6SHFLI\�WKH�
YDULDEOH�LQ�OHYHO���DV�QDPH�LQGH[���ZKLFK�LV�D�XVHU�IXQFWLRQ�ZLWK�LQGH[�DV�WKH�DUJXPHQW��7KH�LQGH[�
FDQ�EH�Q�RU�Q�P��ZKHUH�Q�VSHFLILHV�WKH�URZ�SRVLWLRQ�LQ�D�YHFWRU�RU�OLVW��DQG�Q�P�VSHFLILHV�WKH�
URZ�DQG�FROXPQ�SRVLWLRQ�LQ�D�PDWUL[�

$FFHVV� k

Level 1/Argument 1 Level 1/Item 1

[VHFRQGV →
� →



1-338 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� '(),1(��5&/��→, 

STO–
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�0LQXV�&RPPDQG��&DOFXODWHV�WKH�GLIIHUHQFH�EHWZHHQ�D�QXPEHU��RU�RWKHU�REMHFW��DQG�WKH�

FRQWHQWV�RI�D�VSHFLILHG�YDULDEOH��DQG�VWRUHV�WKH�QHZ�YDOXH�LQ�WKH�VSHFLILHG�YDULDEOH�
7KH�REMHFW�RQ�WKH�VWDFN�DQG�WKH�REMHFW�LQ�WKH�YDULDEOH�PXVW�EH�VXLWDEOH�IRU�VXEWUDFWLRQ�ZLWK�
HDFK�RWKHU��672²�FDQ�VXEWUDFW�DQ\�FRPELQDWLRQ�RI�REMHFWV�VXLWDEOH�IRU�VWDFN�VXEWUDFWLRQ�
8VLQJ�672²�WR�VXEWUDFW�WZR�DUUD\V��ZKHUH�REM�LV�DQ�DUUD\�DQG�QDPH�LV�WKH�JOREDO�QDPH�RI�DQ�
DUUD\��UHTXLUHV�OHVV�PHPRU\�WKDQ�XVLQJ�WKH�VWDFN�WR�VXEWUDFW�WKHP�

$FFHVV� <N 0(025<�$5,7+0(7,&�672²
,QSXW�2XWSXW�

6HH�DOVR� 672���672
��672���²

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM 
QDPH
 →
JURE 3,&7 →
REM �QSRUW��QDPHEDFNXS →
REM 
QDPH�LQGH[�
 →

EDFNXS QSRUW →
OLEUDU\ QSRUW →
OLEUDU\ �QSRUW��QOLEUDU\ →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM 
QDPH
 →

QDPH
 REM →



Command Reference: Part D, Q-S (1.1) 1-339*R�WR�,QGH[

STO*
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�7LPHV�&RPPDQG��0XOWLSOLHV�WKH�FRQWHQWV�RI�D�VSHFLILHG�YDULDEOH�E\�D�QXPEHU�RU�RWKHU�

REMHFW�
7KH�REMHFW�RQ�WKH�VWDFN�DQG�WKH�REMHFW�LQ�WKH�YDULDEOH�PXVW�EH�VXLWDEOH�IRU�PXOWLSOLFDWLRQ�ZLWK�
HDFK�RWKHU��:KHQ�PXOWLSO\LQJ�WZR�DUUD\V��WKH�UHVXOW�GHSHQGV�RQ�WKH�RUGHU�RI�WKH�DUJXPHQWV��
7KH�QHZ�REMHFW�RI�WKH�QDPHG�YDULDEOH�LV�WKH�OHYHO���DUUD\�WLPHV�WKH�OHYHO���DUUD\��7KH�DUUD\V�
PXVW�EH�FRQIRUPDEOH�IRU�PXOWLSOLFDWLRQ�
8VLQJ�672
�WR�PXOWLSO\�WZR�DUUD\V�RU�WR�PXOWLSO\�D�QXPEHU�DQG�DQ�DUUD\��ZKHUH�REM�LV�DQ�DUUD\�
RU�D�QXPEHU�DQG�QDPH�LV�WKH�JOREDO�QDPH�RI�DQ�DUUD\��UHTXLUHV�OHVV�PHPRU\�WKDQ�XVLQJ�WKH�VWDFN�
WR�PXOWLSO\�WKHP�

$FFHVV� <N 0(025<�$5,7+0(7,&�672

,QSXW�2XWSXW�

6HH�DOVR� 672���672²��672���


STO/
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�'LYLGH�&RPPDQG��&DOFXODWHV�WKH�TXRWLHQW�RI�D�QXPEHU��RU�RWKHU�REMHFW��DQG�WKH�

FRQWHQWV�RI�D�VSHFLILHG�YDULDEOH��DQG�VWRUHV�WKH�QHZ�YDOXH�LQ�WKH�VSHFLILHG�YDULDEOH�
7KH�QHZ�REMHFW�RI�WKH�VSHFLILHG�YDULDEOH�LV�WKH�OHYHO���REMHFW�GLYLGHG�E\�WKH�OHYHO���REMHFW�
7KH�REMHFW�RQ�WKH�VWDFN�DQG�WKH�REMHFW�LQ�WKH�YDULDEOH�PXVW�EH�VXLWDEOH�IRU�GLYLVLRQ�ZLWK�HDFK�
RWKHU��,I�ERWK�REMHFWV�DUH�DUUD\V��WKH�GLYLVRU��OHYHO����PXVW�EH�D�VTXDUH�PDWUL[��DQG�WKH�GLYLGHQG�
�OHYHO����PXVW�KDYH�WKH�VDPH�QXPEHU�RI�FROXPQV�DV�WKH�GLYLVRU�
8VLQJ�672��WR�GLYLGH�RQH�DUUD\�E\�DQRWKHU�DUUD\�RU�WR�GLYLGH�DQ�DUUD\�E\�D�QXPEHU��ZKHUH�REM�
LV�DQ�DUUD\�RU�D�QXPEHU�DQG�QDPH�LV�WKH�JOREDO�QDPH�RI�DQ�DUUD\��UHTXLUHV�OHVV�PHPRU\�WKDQ�
XVLQJ�WKH�VWDFN�WR�GLYLGH�WKHP�

$FFHVV� <N 0(025<�$5,7+0(7,&�672�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM 
QDPH
 →

QDPH
 REM →



1-340 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 672���672²��672
���

STO+
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�3OXV�&RPPDQG��$GGV�D�QXPEHU�RU�RWKHU�REMHFW�WR�WKH�FRQWHQWV�RI�D�VSHFLILHG�YDULDEOH�

7KH�REMHFW�RQ�WKH�VWDFN�DQG�WKH�REMHFW�LQ�WKH�YDULDEOH�PXVW�EH�VXLWDEOH�IRU�DGGLWLRQ�WR�HDFK�
RWKHU��672��FDQ�DGG�DQ\�FRPELQDWLRQ�RI�REMHFWV�VXLWDEOH�IRU�DGGLWLRQ�
8VLQJ�672��WR�DGG�WZR�DUUD\V��ZKHUH�REM�LV�DQ�DUUD\�DQG�QDPH�LV�WKH�JOREDO�QDPH�RI�DQ�DUUD\��
UHTXLUHV�OHVV�PHPRU\�WKDQ�XVLQJ�WKH�VWDFN�WR�DGG�WKHP�

$FFHVV� <N 0(025<�$5,7+0(7,&�672�
,QSXW�2XWSXW�

)6HH�DOVR� 672²��672
��672����

STOALARM
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�$ODUP�&RPPDQG��6WRUHV�DQ�DODUP�LQ�WKH�V\VWHP�DODUP�OLVW�DQG�UHWXUQV�LWV�DODUP�LQGH[�

QXPEHU�
,I�WKH�DUJXPHQW�LV�D�UHDO�QXPEHU�[WLPH��WKH�DODUP�GDWH�ZLOO�EH�WKH�FXUUHQW�V\VWHP�GDWH�E\�
GHIDXOW�
,I�REMDFWLRQ�LV�D�VWULQJ��WKH�DODUP�LV�DQ�DSSRLQWPHQW�DODUP��DQG�WKH�VWULQJ�LV�WKH�DODUP�PHVVDJH��
,I�REMDFWLRQ�LV�DQ\�RWKHU�REMHFW�W\SH��WKH�DODUP�LV�D�FRQWURO�DODUP��DQG�WKH�REMHFW�LV�H[HFXWHG�
ZKHQ�WKH�DODUP�FRPHV�GXH��
[UHSHDW�LV�WKH�UHSHDW�LQWHUYDO�IRU�WKH�DODUP�LQ�FORFN�WLFNV��ZKHUH������WLFNV�HTXDOV���VHFRQG�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM 
QDPH
 →

QDPH
 REM →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM 
QDPH
 →

QDPH
 REM →



Command Reference: Part D, Q-S (1.1) 1-341*R�WR�,QGH[

QLQGH[�LV�D�UHDO�LQWHJHU�LGHQWLI\LQJ�WKH�DODUP�EDVHG�RQ�LWV�FKURQRORJLFDO�SRVLWLRQ�LQ�WKH�V\VWHP�
DODUP�OLVW�

$FFHVV� >ç 722/6�$/50�672$/$50
,QSXW�2XWSXW�

6HH�DOVR� '(/$/$50��),1'$/$50��5&/$/$50

STOF
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�)ODJV�&RPPDQG��6HWV�WKH�VWDWHV�RI�WKH�V\VWHP�IODJV�RU�WKH�V\VWHP�DQG�XVHU�IODJV�

:LWK�DUJXPHQW��QV\VWHP��672)�VHWV�WKH�VWDWHV�RI�WKH�V\VWHP�IODJV��²��WKURXJK�²����RQO\��:LWK�
DUJXPHQW�^��QV\VWHP���QXVHU���QV\VWHP���QXVHU��`��672)�VHWV�WKH�VWDWHV�RI�ERWK�WKH�V\VWHP�DQG�
XVHU�IODJV�
$�ELW�ZLWK�YDOXH���VHWV�WKH�FRUUHVSRQGLQJ�IODJ��D�ELW�ZLWK�YDOXH���FOHDUV�WKH�FRUUHVSRQGLQJ�IODJ��
7KH�ULJKWPRVW��OHDVW�VLJQLILFDQW��ELW�RI��QV\VWHP�DQG��QXVHU�FRUUHVSRQG�WR�WKH�VWDWHV�RI�V\VWHP�
IODJ�²��DQG�XVHU�IODJ�����UHVSHFWLYHO\�
672)�FDQ�SUHVHUYH�WKH�VWDWHV�RI�IODJV�EHIRUH�D�SURJUDP�H[HFXWHV�DQG�FKDQJHV�WKH�VWDWHV��
5&/)�FDQ�WKHQ�UHFDOO�WKH�IODJ
V�VWDWHV�DIWHU�WKH�SURJUDP�LV�H[HFXWHG�

$FFHVV� N�672)
,QSXW�2XWSXW�

6HH�DOVR� 5&/)��67:6��5&:6

Level 1/Argument 1 Level 1/Item 1

[WLPH → QLQGH[
^�GDWH�WLPH�` → QLQGH[

^�GDWH�WLPH�REMDFWLRQ�` → QLQGH[
^�GDWH�WLPH�REMDFWLRQ�[UHSHDW�` → QLQGH[

Level 1/Argument 1 Level 1/Item 1

�QV\VWHP →
^��QV\VWHP��QXVHU��QV\VWHP���QXVHU��` →



1-342 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

STOKEYS
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�.H\�$VVLJQPHQWV�&RPPDQG��'HILQHV�PXOWLSOH�NH\V�RQ�WKH�XVHU�NH\ERDUG�E\�DVVLJQLQJ�

REMHFWV�WR�VSHFLILHG�NH\V�
[NH\�LV�D�UHDO�QXPEHU�RI�WKH�IRUP�UF�S�VSHFLI\LQJ�WKH�NH\�E\�LWV�URZ�QXPEHU�U��LWV�FROXPQ�
QXPEHU�F��DQG�LWV�SODQH��VKLIW��S���)RU�D�GHILQLWLRQ�RI�SODQH��VHH�WKH�HQWU\�IRU�$61���
7KH�RSWLRQDO�LQLWLDO�OLVW�SDUDPHWHU�RU�DUJXPHQW�6�UHVWRUHV�DOO�NH\V�ZLWKRXW�XVHU�DVVLJQPHQWV�WR�
WKHLU�VWDQGDUG�NH\�DVVLJQPHQWV�RQ�WKH�XVHU�NH\ERDUG��7KLV�LV�PHDQLQJIXO�RQO\�ZKHQ�DOO�VWDQGDUG�
NH\�DVVLJQPHQWV�KDG�EHHQ�VXSSUHVVHG��IRU�WKH�XVHU�NH\ERDUG��E\�WKH�FRPPDQG�6�'(/.(<6�
�VHH�'(/.(<6��
,I�WKH�DUJXPHQW�REM�LV�WKH�QDPH�6.(<��WKH�VSHFLILHG�NH\�LV�UHVWRUHG�WR�LWV�VWDQGDUG�NH\�
DVVLJQPHQW�

$FFHVV� N�672.(<6
,QSXW�2XWSXW�

6HH�DOVR� $61��'(/.(<6��5&/.(<6

Level 1/Argument 1 Level 1/Item 1

^�REM���[NH\��������REMQ��[NH\�Q�` →
^�6��REM���[NH\��������REMQ��[NH\�Q�` →


6
 →



Command Reference: Part D, Q-S (1.1) 1-343*R�WR�,QGH[

STOΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 6WRUH�6LJPD�&RPPDQG��6WRUHV�REM�LQ�WKH�UHVHUYHG�YDULDEOH�Σ'$7�

672Σ�DFFHSWV�DQ\�REMHFW�DQ)G�VWRUHV�LW�LQ�Σ'$7��+RZHYHU��LI�WKH�REMHFW�LV�QRW�D�PDWUL[�RU�
WKH�QDPH�RI�D�YDULDEOH�FRQWDLQLQJ�D�PDWUL[���DQ�,QYDOLG�Σ'$7$�HUURU�RFFXUV�XSRQ�VXEVHTXHQW�
H[HFXWLRQ�RI�D�VWDWLVWLFV�FRPPDQG�

$FFHVV� N�672Σ
,QSXW�2XWSXW�

6HH�DOVR� &/Σ��5&/Σ��Σ���Σ²�

STR→
7\SH� &RPPDQG
'HVFULSWLRQ� (YDOXDWH�6WULQJ�&RPPDQG��(YDOXDWHV�WKH�WH[W�RI�D�VWULQJ�DV�LI�WKH�WH[W�ZHUH�HQWHUHG�IURP�WKH�

FRPPDQG�OLQH�
2%-→�DOVR�LQFOXGHV�WKLV�IXQFWLRQ��

$FFHVV� N�675,1*→

,QSXW�2XWSXW�

6HH�DOVR� $55<→��'7$*��(4→��/,67→��2%-→��→675

Level 1/Argument 1 Level 1/Item 1

REM →

Level 1/Argument 1 Level 1/Item 1

´REMµ → HYDOXDWHG�REMHFW



1-344 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

→STR
7\SH� &RPPDQG
'HVFULSWLRQ� 2EMHFW�WR�6WULQJ�&RPPDQG��&RQYHUWV�DQ\�REMHFW�WR�VWULQJ�IRUP�

7KH�IXOO�SUHFLVLRQ�LQWHUQDO�IRUP�RI�D�QXPEHU�LV�QRW�QHFHVVDULO\�UHSUHVHQWHG�LQ�WKH�UHVXOW�VWULQJ��
7R�HQVXUH�WKDW�→675�SUHVHUYHV�WKH�IXOO�SUHFLVLRQ�RI�D�QXPEHU��VHOHFW�6WDQGDUG�QXPEHU�
GLVSOD\�IRUPDW�RU�D�ZRUGVL]H�RI����ELWV��RU�ERWK��EHIRUH�H[HFXWLQJ�→675�
7KH�UHVXOW�VWULQJ�LQFOXGHV�WKH�HQWLUH�REMHFW��HYHQ�LI�WKH�GLVSOD\HG�IRUP�RI�WKH�REMHFW�LV�WRR�ODUJH�
WR�ILW�LQ�WKH�GLVSOD\�
,I�WKH�DUJXPHQW�REMHFW�LV�QRUPDOO\�GLVSOD\HG�LQ�WZR�RU�PRUH�OLQHV��WKH�UHVXOW�VWULQJ�ZLOO�FRQWDLQ�
QHZOLQH�FKDUDFWHUV��FKDUDFWHU�����DW�WKH�HQG�RI�HDFK�OLQH��7KH�QHZOLQHV�DUH�GLVSOD\HG�DV�WKH�
FKDUDFWHU�n�
,I�WKH�DUJXPHQW�REMHFW�LV�DOUHDG\�D�VWULQJ��→675�UHWXUQV�WKH�VWULQJ�

$FFHVV� N�→675,1*

,QSXW�2XWSXW�

6HH�DOVR� →$55<��→/,67��675→��→7$*��→81,7

Level 1/Argument 1 Level 1/Item 1

REM → ´REMµ



Command Reference: Part D, Q-S (1.1) 1-345*R�WR�,QGH[

STREAM
7\SH� &RPPDQG
'HVFULSWLRQ� 6WUHDP�([HFXWLRQ�&RPPDQG��0RYHV�WKH�ILUVW�WZR�HOHPHQWV�IURP�WKH�OLVW�RQWR�WKH�VWDFN��DQG�

H[HFXWHV�REM��7KHQ�PRYHV�WKH�QH[W�HOHPHQW��LI�DQ\��RQWR�WKH�VWDFN��DQG�H[HFXWHV�REM�DJDLQ�XVLQJ�
WKH�SUHYLRXV�UHVXOW�DQG�WKH�QHZ�HOHPHQW��5HSHDWV�WKLV�XQWLO�WKH�OLVW�LV�H[KDXVWHG��DQG�UHWXUQV�
WKH�ILQDO�UHVXOW�
675($0�LV�QRPLQDOO\�GHVLJQHG�IRU�REM�WR�EH�D�SURJUDP�RU�FRPPDQG�WKDW�UHTXLUHV�WZR�
DUJXPHQWV�DQG�UHWXUQV�RQH�UHVXOW�

$FFHVV� <N /,67�352&('85(6�675($0
,QSXW�2XWSXW�

6HH�DOVR� '268%6

STWS
7\SH� &RPPDQG
'HVFULSWLRQ� 6HW�:RUGVL]H�&RPPDQG��6HWV�WKH�FXUUHQW�ELQDU\�LQWHJHU�ZRUGVL]H�WR�Q�ELWV��ZKHUH�Q�LV�D�YDOXH�

IURP���WKURXJK�����WKH�GHIDXOW�LV�����
9DOXHV�RI�Q�OHVV�WKDQ���RU�JUHDWHU�WKDQ����DUH�LQWHUSUHWHG�DV���RU�����UHVSHFWLYHO\�
,I�WKH�ZRUGVL]H�LV�VPDOOHU�WKDQ�DQ�LQWHJHU�HQWHUHG�RQ�WKH�FRPPDQG�OLQH��WKHQ�WKH�PRVW�
VLJQLILFDQW�ELWV�DUH�QRW�GLVSOD\HG�XSRQ�HQWU\��7KH�WUXQFDWHG�ELWV�DUH�VWLOO�SUHVHQW�LQWHUQDOO\�
�XQOHVV�WKH\�H[FHHG������EXW�WKH\�DUH�QRW�XVHG�IRU�FDOFXODWLRQV�DQG�WKH\�DUH�ORVW�ZKHQ�D�
FRPPDQG�XVHV�WKLV�ELQDU\�LQWHJHU�DV�DQ�DUJXPHQW�
5HVXOWV�WKDW�H[FHHG�WKH�JLYHQ�ZRUGVL]H�DUH�DOVR�WUXQFDWHG�WR�WKH�ZRUGVL]H�

$FFHVV� < P�%$6(�67:6
>�ì�67:6

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

^�OLVW�` REM → UHVXOW



1-346 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� %,1��'(&��+(;��2&7��5&:6

SUB
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 6XEVHW�&RPPDQG��5HWXUQV�WKH�SRUWLRQ�RI�D�VWULQJ�RU�OLVW�GHILQHG�E\�VSHFLILHG�SRVLWLRQV��RU�

UHWXUQV�WKH�UHFWDQJXODU�SRUWLRQ�RI�D�JUDSKLFV�REMHFW�RU�3,&7�GHILQHG�E\�WZR�FRUQHU�SL[HO�
FRRUGLQDWHV�
,I�QHQG�SRVLWLRQ�LV�OHVV�WKDQ�QVWDUW�SRVLWLRQ��68%�UHWXUQV�DQ�HPSW\�VWULQJ�RU�OLVW��9DOXHV�RI�Q�OHVV�
WKDQ���DUH�WUHDWHG�DV����YDOXHV�RI�Q�H[FHHGLQJ�WKH�OHQJWK�RI�WKH�VWULQJ�RU�OLVW�DUH�WUHDWHG�DV�WKDW�
OHQJWK�
)RU�JUDSKLFV�REMHFWV��D�XVHU�XQLW�FRRUGLQDWH�OHVV�WKDQ�WKH�PLQLPXP�XVHU�XQLW�FRRUGLQDWH�RI�
WKH�JUDSKLFV�REMHFW�LV�WUHDWHG�DV�WKDW�PLQLPXP��$�SL[HO�RU�XVHU�XQLW�FRRUGLQDWH�JUHDWHU�WKDQ�
WKH�PD[LPXP�SL[HO�RU�XVHU�XQLW�FRRUGLQDWH�RI�WKH�JUDSKLFV�REMHFW�LV�WUHDWHG�DV�WKDW�PD[LPXP�

$FFHVV� <N /,67�68%
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1

Q →
�Q →

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� QVWDUWSRVLWLRQ QHQGSRVLWLRQ → >>�PDWUL[�@@�
>>�PDWUL[�@@� ^QURZ��QFROXPQ�` QHQGSRVLWLRQ → >>�PDWUL[�@@�
>>�PDWUL[�@@� QVWDUWSRVLWLRQ ^QURZ���QFROXPQ�` → >>�PDWUL[�@@�
>>�PDWUL[�@@� ^QURZ��QFROXPQ�` ^QURZ���QFROXPQ�` → >>�PDWUL[�@@�
´VWULQJWDUJHWµ QVWDUWSRVLWLRQ QHQGSRVLWLRQ → ´VWULQJUHVXOWµ
^�OLVWWDUJHW�` QVWDUWSRVLWLRQ QHQGSRVLWLRQ → ^�OLVWUHVXOW�`
JUREWDUJHW ^��Q����P��` ^��Q���P��` → JUREUHVXOW
JUREWDUJHW ��[���\��� ��[���\��� → JUREUHVXOW
3,&7 ^��Q����P��` ^��Q���P��` → JUREUHVXOW
3,&7 ��[���\��� ��[���\��� → JUREUHVXOW



Command Reference: Part D, Q-S (1.1) 1-347*R�WR�,QGH[

6HH�DOVR� &+5��*25��*;25��180��326��5(3/��6,=(

SVD
7\SH� &RPPDQG
'HVFULSWLRQ� 6LQJXODU�9DOXH�'HFRPSRVLWLRQ�&RPPDQG��5HWXUQV�WKH�VLQJXODU�YDOXH�GHFRPSRVLWLRQ�RI�DQ�P�

ï�Q�PDWUL[��
69'�GHFRPSRVHV�$�LQWR���PDWULFHV�DQG�D�YHFWRU��8�LV�DQ�P�ï�P�RUWKRJRQDO�PDWUL[��9�LV�DQ�
Q�ï�Q�RUWKRJRQDO�PDWUL[��DQG�6�LV�D�UHDO�YHFWRU��VXFK�WKDW�$� �8�ï�GLDJ�6��ï�9���6�KDV�OHQJWK�
0,1�P�Q��DQG�FRQWDLQV�WKH�VLQJXODU�YDOXHV�RI�$�LQ�QRQLQFUHDVLQJ�RUGHU��7KH�PDWUL[�GLDJ�6��LV�
DQ�PïQ�GLDJRQDO�PDWUL[�FRQWDLQLQJ�WKH�VLQJXODU�YDOXHV�6�
7KH�FRPSXWHG�UHVXOWV�VKRXOG�PLQLPL]H��ZLWKLQ�FRPSXWDWLRQDO�SUHFLVLRQ��

ZKHUH�GLDJ�6��GHQRWHV�WKH�P�ï�Q�GLDJRQDO�PDWUL[�FRQWDLQLQJ�WKH�VLQJXODU�YDOXHV�6��
$FFHVV� < %�)$&725,=$7,21�69'

< P�0$75,;�)$&7256�69'
,QSXW�2XWSXW�

6HH�DOVR� ',$*→��0,1��69/

SVL
7\SH� &RPPDQG
'HVFULSWLRQ� 6LQJXODU�9DOXHV�&RPPDQG��5HWXUQV�WKH�VLQJXODU�YDOXHV�RI�DQ�P�ï�Q�PDWUL[��

6/9�UHWXUQV�D�UHDO�YHFWRU�WKDW�FRQWDLQV�WKH�VLQJXODU�YDOXHV�RI�DQ�P�ï�Q�PDWUL[�LQ�QRQ�LQFUHDVLQJ�
RUGHU��7KH�YHFWRU�KDV�OHQJWK�0,1�P�Q��

$FFHVV� < %�)$&725,=$7,21�69/
< P�0$75,;�)$&7256�69/

Level 1/Argument 1 Level 3/Item 1 Level 2/Item 2 Level 1/Item 3

>>�PDWUL[�@@$ → >>�PDWUL[�@@8 >>�PDWUL[�@@9 >�YHFWRU�@6

A U– diag S( ) V⋅ ⋅
min m n,( ) A⋅

---------------------------------------------------



1-348 Command Reference: Part D Q-S (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 0,1��69'

SWAP
7\SH� 53/�&RPPDQG
'HVFULSWLRQ� 6ZDS�2EMHFWV�&RPPDQG��6ZDSV�WKH�SRVLWLRQ�RI�WKH�WZR�LQSXWV�
$FFHVV� <N 67$&.�6:$3
,QSXW�2XWSXW�

6HH�DOVR� '83��'831��'83���29(5��3,&.��52//��52//'��527

SYSEVAL
7\SH� &RPPDQG
'HVFULSWLRQ� (YDOXDWH�6\VWHP�2EMHFW�&RPPDQG��(YDOXDWHV�XQQDPHG�RSHUDWLQJ�V\VWHP�REMHFWV�VSHFLILHG�

E\�WKHLU�PHPRU\�DGGUHVVHV�
8VLQJ�6<6(9$/�ZLWK�UDQGRP�DGGUHVVHV�FDQ�FRUUXSW�PHPRU\�

$FFHVV� N�6<6(9$/
,QSXW�2XWSXW�

6HH�DOVR� (9$/��/,%(9$/��)/$6+(9$/

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@ → >�YHFWRU�@

Level 2 Level 1 Level 2 Level 1

REM� REM� → REM� REM�

Level 1/Argument 1 Level 1/Item 1

�QDGGUHVV →


