


































































































































































































































































































































































































































































































































































Quantities in Computations 

See also list of major variables and list of routines 

AK_: See Digital Autopilot Interface Routines. 

CADRSTOR: See Data Input/Output. 

CHSFAIL, CH6FAIL: See Digital Autopilot Docked Jet Selection. 

CPHIK.: See Digital Autopilot RCS Routines. 

DELTAV , DELTAV
1 

: See Orbital Integration. -cm - m 

DESOPTS, DESOPTT: See Optics Computations. 

DNTMGOTO: See Telemetry . 

EXTVBACT: Single precision cell several of whose bits are used to control 
various performance features of the extended verbs. If the cell is 
non-zero, this means that the 11 extended verb display system11 is busy, 
and other users are locked out (hence the cell can be set non-zero 
deliberately to lock out other users). The individual bits are 
used as follows: 

14 Set at start of 11P6l11 and in 11NEWRNVN 11 to inhibit extended 
verbs from using coding also used by P61 computations (e.g. 
RJO time-of-flight information). 

12 Bit set 1 at end of 11 COMPDISP 11 , used in 11RJlCALL 11 (for 
R31 and R34) to delay start of first display until 
completion of loading of data cells. 

5 Bit set 1 by "TESTXACT", and used in "COMPDISP", "TICKTEST", 
and "V82GON1" to indicate, if O, that a display response has 
been received (hence the cycling for updating of display 
should be stopped). 

3 Set 1 in 11 TESTXACT 11 to indicate that display system 
extended verb portion is 11busy 11 (not in general set for 
those extended verbs that do not require use of the 
display system "mark/ extended verb 11 priority) . 

2 Set 1 in 11 TESTMARK 11 to indicate that optics marking 
system is in use. 

IMODESJO, IMODES33: See IMU Computations. 

IMUCADR: See IMU Computations. 

\ 
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Kshots: Single precision constant, program notation 11 SHOLTS" scale 
factor Bl4, units centi~seconds. Value is 500 x 2-14' 

to 5 secon:l.s. , corresponding 

K t 2 : Single precision constant, program notation "LST2CON", scale 
s en factor Bl4, value 40. VERBREX:} values of this amount or greater 

are considered "extended verbs 11
• 

K t 2f : Table of single precision addresses, program notation n1ST2FAN 11
, 

s ni giving (in the form of TC/TCF orders) starting addresses for 
processing of VERBREG values between K t 2 and 99. See table 
~~. s ~ . 

K bt : Table of single precision addresses, program notation 11VERBTAB 11 , 

v i giving (in the form of CADR addresses) the starting addresses 
for processing of VERBREX:} values less than K t 2 . See table below. s en 

MONSAVEl : See Data Input/Output. 

MPAC+O : See Display Interface Routines (loaded with verb that is received). 

MRKBUFl : See Optics Computations. 

NOUNREG : See Data Input/Output. 

NOUT : See General Program Control. 

NUYcm' NUY1m: See Orbital Integration. 

OGC : See Coordinate Transformations (scale factor could be considered 
B21 in units of gyro pulses as well as BO revolutions): is loaded 
by N93 . 

OPTIND: See Optics Computations. 

OPTIONX: : See Display Computations. 

OPTMODES : See Optics Computations . 

PAC: See Coordinate Transformations (loaded by N92). 

R th : See Orbital Integration. -o er · 

R t , R tl : See Orbital Integration. -rec cm -rec m 

Rey, RCYcm' RCylm: See Orbital Integration. 

SAC: See Coordinate Transformations (loaded by N92). 

SWSAMPLE: See Optics Computations. 

T , T lm: See Orbital Integration. ccm c 
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Tet' Tetcm' Tetlm: See Orbital Integration. 

TDELTA~, TNU~: See Orbital Integration. 

V h : See Orbital Integration. 
-at er 

V , V 1 : See Orbital Integration. -rectcm -rect m 

VCV, VCV , VCV
1 

: See Orbital Integration. 
- -cm - m 

VERBREG: See Data Input / Output. 

XKEP , XKEP
1 

: See Orbital Integration . 
cm m 
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Verb 

00 

01 

02 

03 

04 

05 

06 

07 

08-10 

11-17 

18-20 

21 

22 

23 

24 

25 

26 

27 

28-29 

36 

31 

32 

33 

Starts at 

11 DSPALARM 11 

11 DSPA 11 

11DSPB 11 

11DSPC 11 

11 DSPAB 11 

11 DSPABC 11 

11 DECDSP 11 

11 DSPDPDEC 11 

11 DSPALARM 11 

11 MONITOR 11 

11 DSPALA.RM 11 

11 ALOAD 11 

11 BLOAD 11 

11 CLOAD 11 

11 ABLOAD 11 

11 ABCLOAD 11 

"DSPALARM" 

11 DSPFMEM 11 

11 DSPAtARM 11 

11 VBRQEXEC 11 

11 VBRQWAIT 11 

11 VBRESEQ 11 

11 VBPROC 11 

Verb Table Information 

Function 

Not assigned . 

Display in octal firct component . 

Display in octal second component . 

Display in octal third component . 

Display in octal first and second components. 

Display in octal all three components. 

Decimal display. 

Double precision decimal display. 

Not assigned. 

Perform monitor function of type specified 
by least significant digit of verb (e.g. 
verb 13 does "DSPC " periodically). 

Not assigned. 

Load first component. 

Load second component . 

Load third component. 

Load first and second components. 

Load all three components. 

Not assigned. 

Displ ay contents of fixed memory . 

Not assi gned. 

Request executive system (for a job). 

Request waitlist system (for a task). 

Recycle verb (same calling-routine return as 
a data ent er ) . 

Proceed (without data) verb. 
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34 

35 

36 

37 

3g-39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

5g 

59 

Starts at 

11 VBTERM11 

"VBTSTLTS" 

"SLAPl" 

11 MMCHANG11 

"DSPALARM" 

"VBZERO" 

"VBCOARK" 

11 IMUFINEK 11 

"IMUATTCK" 

"DKDISP" 

"DKDAPON" 

"STABLISH" 

"LMTOCMSV" 

"DAPDISP" 

"CREWMANU" 

11 GOLOADLV' I 

"GOLOADLV" 

"ALM/ END" 

"GOLOADLV" 

11GOTOR23 11 

"ALINTIME" 

"TRACKTRM" 

"V57CALL" 

"ENATMA" 

"DKJTENBL" 

Function 

Terminate (activity or function) verb. 

Test lights of display system. 

Perform a (manually initiated ) fresh start . 

Change program ("major mode") . 

Not assigned. 

Zero IMU CDU ' s . 

Coarse align ( IMU CDU N20; optics CDU N91) . 

Fine align IMU (optional pulse torquing ) . 

Load FDAI attitude error needles. 

Load Docked DAP (R04). 

Activate Docked DAP. 

Activate Undocked DAP. 

Move OWS state vector into CSM state vector . 

Load Undocked DAP (R03). 

Start crew~efined maneuver (R62). 

Please perform. 

Please mark. 

Not assigned. 

Please mark alternate LOS. 

Start rendezvous backup sighting mark routine 
(R23). . 

Increment computer clock (decimal input data ) . 

Terminate tracking (P20). 

Select FULTKFLG option (number of sensors ) . 

Enable automatic attitude maneuvers in 
R61 and R67. 

Enable all jets in Docked DAP . 
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60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

Starts at 

11 V60 11 

11 V62 11 

11 V63 11 

"R64 II 

11 CKOPTVB 11 

"ATTACHED" 

11V67 11 

11ALM/END 11 

(one - step 
loop) 

11V?OUPDAT11 

"V71UPDAT" 

"V72UPDAT 11 

"V73UPDAT" 

"DNEDUMP" 

11 LFTFI.GON1 I 

"V76CALL" 

"V77CALL" 

11 CHAZFCGC 11 

''ALM/END 11 

Function 

Set CPHJ:! (Nl7) = CDU (N20) . 

Display autopilot following error (the DAP 
"Mode I") on FDAI error needles. 

Display autopilot total attitude err or with 
respect to N22 (the DAP "Mode II") on FDAI 
error needles. 

Display autopilot total attitude error with 
respect to Nl7 (the DAP "Mode III") on FDAI 
error needles. 

Start Optics Angle Transform calculation (R64). 

Optical verification of prelaunch alignment 
(P03). 

Move CSM state vector into OWS state vector. 

Start W-matrix RSS error display. 

Not assigned . 

Cause a hardware restart (one - step loop) . 

Liftoff time update (P27). 

Block address update (P27) . 

Single address update (P27). 

Increment computer clock (P27) . Input is in 
units of centi-seconds, as contrasted with 
the hours, minutes, seconds input of v55. 

Initialize downlink erasable memory dump . 

Set liftoff flag (for backup liftoff). 

Enable R27 in R22. 

Disable R27 in R22 . 

Change gyrocompass launch azimuth . 

Not assigned . 
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80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

Starts at 

"LEMVEC" 

11 CSMVEC 11 

11V82PERF11 

11V83PERF 11 

"ALM/ END" 

11 V85PERF 11 

11V86PERF 11 

11 SETVHFLG1 I 

11 RESETVHF 11 

11V89PERF 11 

11V90PERF 11 

11 GOSHOSUM11 

"WMATRXNG" 

"ALM/ END" 

11A1M/END11 

11 GOLOADLV 11 

11 A1M/END 11 

11GOLOADLV 11 

Function 

Cause OWS state vector to be updated by 
navigation measurements (in P20 ) . 

Cause CSM state vector to be updated by 
navigation measurements ( in P20) . 

Request orbital parameter display (R30). 

Request rendezvous parameter display #1 
(R31, +X axis angle ) . 

Not assigned. 

Request rendezvous parameter display #2 
(R34, optics angle ) . 

Reject rendezvous backup sighting mark. 

Set VHF range flag (for R22 ) . 

Reset VHF range flag ( for R22 ) . 

Start rendezvous final attitude routine (R63). 

Request rendezvous out- of- plane display (R36). 

Compute banksums (of each fixed memory bank ) . 

Not assigned. 

Reset W matrix flag (RENDWFLC) to enable 
initialization. 

Not assigned. 

Not assigned. 

Terminate integration and go to POO. 

Please perform engine-fail logic (R40 ) . 

Not assigned. 

Please enable engine ignition. 
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Index of Routines 

The routines listed below are those included by specific tag in this 
document . They are arranged in the 11 alphabetical11 order of the listing 
of symbols at the end of the program: 11+11

, 
11 ~~ 11 , 11

-
11

, 
11

/
11

, A- Z, and 0- 9 . 

Symbol Document Symbol Document 

+ON DATA-6 AUGEKUGL DISP- 8 
-~rsMNB-~~ COOR-4 AUTOCHK MINK -1 
- ON DATA- 5 AUTO SET MINK -2 
A-PCHK ORBI- 9 AUTOW MINK - 5 
AB CLO AD DATA-16 AUTOW2 MINK- 6 
AB LOAD DATA-17 AUT037 GENP-16 
ACBD2Z DPRC -22 AVERAGEG GENP-4 
AC COMP ORBI-13 AVETOMID ORBI-4 
ADRSCHK TEST-4 AVGEND GENP-3 
ADTIME+3 REND-4 AXISGEN COOR-2 
ADVANCE BURN-11 AZMI'HCGl PREL- 6 
AGAIN STER-2 BAILOUT GENP-25 
AHFNOROT DPRC -10 BDROLL DPRC -19 
ALARM GENP-24 BIASEDZ DPEN-12 
ALARM2 GENP-24 BINROUND DATA-22 
ALFLT PREL-4 BLANKET DINT-1 
ALFLT1ME; TEST-10 BLANKSUB DATA-32 
ALINT VBDF-8 BLOAD DATA-18 
ALLDC/OC DATA-19 BODYRATE DPEN-3 
ALLOOP PREL-4 BOTH SHOW ORVN-8 
ALLOOP~ TEST-10 BRNCHCTR CONC -4 
ALM/EN VBDF-1 BURBLE DPDS-10 
ALMCYCLE DATA-28 BURN HOW MINK- 2 
ALO AD DATA-18 BVECTORS .MEAS-4 
A LOADED ORBI- 9 CA+ECE IMUC -13 
AMBGUPDT DPRC -4 CAGESUB IMUC -8 
ANGLER. ORVN-11 CALCGA COOR-2 
APSIDES CONC-12 CALCGRAV GENP- 5 
ARC COM MATH-3 CALCGTA COOR-1 
ARCTAN COOR- 9 CALCN83 DISP-1 
ARC TRIG COOR-1 CALCN85 DISP-2 
AROUTlSF NNDF-6 CALCRVG GENP-4 
ART HIN SF NNDF- 8 CALCSMSC COOR-5 
ARTINlSF NNDF ...:10 CALCSXA COOR- 5 
ARTOUTSF NNDF-2 CALCTFF DISP-16 
ATER.JOB BOOS-3 CALCTPER DISP-16 
ATERTASK BOOS-3 CALLR6X ATTM-22 
ATRESET BOOS- 5 CAL53A INFA-10 
ATTACHED VBDF-11 CANT DO DISP- 8 
ATTACH IT VBDF-11 CANV37 GENP-19 
ATTCKl VBDF-5 CDHMVR REND- 9 
ATTERROR NNDF-10 CDUTODCM ATTM-8 
ATTRATES DPEN-4 CDUTRIG COOR-3 

G 
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Symbol Document Symbol Document 

CHARALRM DATA-3 DCMI'OCDU ATTM-9 
CHARIN DATA-2 DCOMPI'ST DATA-13 
CHAZFffiC VBDF-12 DECDSP DATA-14 
CHECK NJ GENP-27 DECDSP3 NNDF-2 
CHKCOMED PREL-3 DEC END DATA-4 
CHKLINUS ATTM-3 DEGINSF NNDF-7 
CKLFTBTS VBDF-6 DIDINSF2 NNDF-7 
CKMID2 ORBI-6 DEGOUTSF NNDF-2 
CKOPTVB VBDF-10 DELAY JOB GENP-23 
CLEANDSP DINT-1 DELCOMP ATTM-8 
CLEAR DATA-7 DELRSPL DISP-7 
CLEARMRK DINT-1 DELTIME CONC - 5 
CLOAD DATA-18 DIFEQ+2 ORBI-16 
CLOCK JOB BURN-25 DISPALM BURN-4 
CLOCPLAY DINT -1 DISP45A REND-21 
CLOKTASK BURN-24 DKDAPON DPIR-3 
CLUPDATE BURN-16 DKDISP DPIR-3 
CM/DAPON DPEN -1 DKJSLECT DPDS -1 
CM/FD AIR DPEN-10 DKJTENBL VBDF-10 
CM/POSE ENRY-1 DKT6 DPDS-16 
CMDSOUT DPTV-11 DNDUMP TELE- 5 
CNTRCOPY DPTV-6 DNDUMPI TELE-4 
COARS IMUC-12 DNDUMPl TELE-4 
COARS2 IMUC-12 DNEDUMP VBDF-12 
COE REND-24 DNPHASEl TELE-1 
COMADRS TEST-4 DNPHASE2 TELE-1 
COMMNOUT CONC -10 DODOWNTM TELE-1 
COMMONLM CONC -8 DOFSTART GENP- 8 
COMPDISP DISP-11 DONOUN46 DPIR-2 
COMPMATX ATTM- 5 DONOUN89 DPIR-4 
COMPTEST DATA-13 DONTPULS IMUC -18 
COM52 OPTC-14 DOV6N78 ORVN -1 
CONS TD ENRY-12 DOW .. ORBI- 17 
COUPLE DPDS-2 DPFRACIN NNDF-10 
CPIMATH DPDS-10 DPFRACOT NNDF-7 
CREWMANU VBDF-7 DPINSF DATA-22 
CRS61.l ATTM-16 DPINSF2 NNDF-8 
CRS61.2A ATTM-17 DPINSF4 NNDF-10 
CSCTOMAN OPTC-7 DP OUT DATA-15 
CSCTOZOP OPTC-7 DPTEST NNDF-1 
CSMCONIC ORBI-2 DPlOUTSF NNDF-2 
CSMPREC ORBI-2 DP20UTSF NNDF-3 
CSMVEC VBDF-13 DP30UTSF NNDF-3 
CT ASK OR.VN-9 DSPA DATA-12 
CYCVHF MEAS-14 DSPAB DATA-12 
Cl3STALL MEAS-22 DSPABC DATA-12 
C33TEST IMUC-6 DSPALARM DATA-28 
DAPDISP DPIR-2 DSPB DATA-12 
DAPINIT DPTV-3 DSPC DATA-12 

X-2 



Symbol Document Symbol Document 

DSPCOM2 DATA-13 ERAS LOOP TEST -2 
DSPDCEND DATA-15 ERROR DATA-6 
DSPDCPUT DATA-14 ERRORS TEST-1 
DSPDCWDl DATA-25 ES TIMS PREL-2 
DSPDC2NR DATA-25 ESTIMSd TEST-9 
DSPDECVN DATA-26 EXDAP DPEN-11 
DSPDECWD DATA-25 EXDAPIN DPEN- 5 
DSPDPDEC DATA-15 EXDSPRET DINT-2 
DSPFMEM DATA-24 EXRSTRT DPTV-11 
DSPIN DATA-27 FAZAB3 MEAS- 2 
DSPINl DATA-27 FETCH2WD TELE-3 
DSPMMJB DATA-33 FINDGIMB ATTM- 5 
DSPOCTWD DATA-26 FIX CW DPIR-10 
DSPOUTSB GENP-7 FIXDB ATTM-14 
DSPSIGN DATA-24 FLASHSUB DINT-15 
DSP2DEC DATA-25 FORCE DPDS -3 
DUMMY JOB GENP-27 FREEFUNC DPRC -9 
DX COMP CONC -3 FWDFLTR DPTV-9 
DYNDISP BURN-25 FXADRS TEST- 5 
DZl DPEN-6 FXFX TEST-7 
EARROTl COOR-7 GAMCOMP ORBI - 13 
EARROT2 COOR-7 GCOMPVER PREL-7 
EAR.THMX COOR-10 GCOMP5 PREL- 9 
EARTHR~~ PREL-6 GEOIMUTT TEST -8 
ECENAB OPTC -7 GEOM CONC -13 
EH COMP REND-17 GET .LVC DISP-1 
ELCALC REND-2 GET+ IDA DISP-1 
ENABL2 DPTV-10 GETERAD COOR- 8 
EN ATMA VBDF-9 GETINREL DATA-4 
ENDEXIT ENRY-16 GETON2 DPEN-7 
END EXT DINT-1 GETRJ REND-23 
END FIX MEAS-21 GETUM MEAS-4 
EN DID LE DINT-16 GETX CONC-13 
ENDIMU IMUC-18 GLIMITER ENRY-15 
END INT ORBI-2 GLOCKMON IMUC -7 
ENDMANU ATTM-13 GOBAQUE ORBI-14 
ENDMANUV ATTM-3 GOCYCLE DPDS -11 
ENDMANUl ATTM-2 GODSP DINT-2 
ENDP76 BURN-33 GODS PR DINT-2 
ENDRET DINT-18 GODSPRET DINT-2 
ENDRET2 DINT- i.8 GODSPRs+l DINT-7 

. ENDTFF DISP-17 GOES TIMS PREL- 2 
ENDTNON IMUC-9 GOESTIMSd TEST- 8 
EN DZ OPT OPTC-6 GO FLASH DINT-2 
ENEMA GENP-12 GOFLASHR DINT-2 
ENG IN OFF BURN-28 GOFLASH2+1 DINT-7 
EN GOFF STER-9 GOLOADLV VBDF-7 
ENTANSWR OPTC -8 GO MARK FR DINT-3 
ENTER DATA-8 GOMARK2 DINT-3 
ENTPASO DATA-8 . GOMARK4 DINT-3 
ERASCHK TEST-2 
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Symbol Document Symbol Document 

GOOD A DPDS-4 INITVEL2 REND- g 
GOO DB DPDS-4 INITVEL7 REND-9 
GO PER Fl DINT-3 INTEGRV ORBI-9 
GOPERFlR DINT-3 INTEGRVS ORBI-3 
GOPERF2R DINT-4 IN TEX IT ORBI-10 
GOPERF4 DINT-4 INTGRATE ORBI-12 
GOPROG GENP-10 INT STALL ORBI-3 
GOPROG2 GENP-12 INTWAKE ORBI-4 
GOPROG3 GENP-12 INTWAKEU UPIK -6 
GOPROG4 GENP-12 INVRSEQN CONC -15 
GOROUND DPDS-16 ISITPOO GENP- lg 
GOS HO SUM VBDF-14 ITER REND-20 
GOTO POOH GENP- 15 ITERATOR CONC -9 
GOTOR23 VBDF-7 ITER3 REND-21 
GOXDSPF DINT-4 JAMI'ERM DATA-32 
GSELECT IMUC -16 JET CALL DPEN-10 
GT SC PSS PREL-1 JETCALLl DPEN- 9 
GT SF IN NNDF-1 JE'rCALL2 DPEN-10 
GTSFOUT NNDF-1 JETCALL3 DPEN-9 
GYCRS INFA-14 JETROLL DPTV-14 
HANDRUPT DPIR-1 JETS DPRC -13 
HANG20 GENP- 7 JETS LE CT DPRC-15 
HAVEBASE DISP-12 JLOOP DPRC -13 
HMS IN NNDF-9 JOBXCHs+l DINT-11 
HMSO UT NNDF-3 JTIME DPRC- 15 
HOPALONG ORVN-12 J23 DPRC -14 
HOP29DSP ORVN-11 K.ALCMAN3 ATTM-6 
HUNTE ST ENRY-6 KEPCONVG CONC-4 
IillNTESTl ENRY-7 KEPLERN CONC-1 
IDLEREI'l DINT-16 KEPLOOP CONC -3 
IFAILOK IMUC-10 KEPPREP ORBI-15 
IGNITION BURN- 23 KEP2 ENRY-12 
IMUATTCK VBDF- 5 KEYCOM DATA-1 
IMUBAD IMUC-19 KEYRUPTl DATA-1 
IMUCOARS IMUC -11 KLEENEX DINT-4 
IMUFINE IMUC -13 KMATRIX DPRC-3 
IMUFINED IMUC -14 LALOTORV COOR- g 
IMUFINEK VBDF-4 LAMBERT CONC- 5 
IMUMON IMUC-3 LAMB LOOP CONC-7 
IMUPULSE IMUC-15 LAMENTER CONC -11 
IMUS TALL IMUC-19 LASTBIAS IMUC-2 
IMUZERO IMUC-10 LAT- LONG COOR-7 
IMUZER02 IMUC-11 LEMCONIC ORBI-3 
INCORPl MEAS-1 LEMPREC ORBI-2 
INCORP2 MEAS-1 LEMVEC VBDF-13 
INITDSP DINT-4 LFTFIGON VBDF-12 
INITROLL ENRY- 5 LIGHTON MEAS-6 
IN IT SUB GENP-17 LIGHT SET GENP-13 
INITSUBA GENP-17 LIMITL/D ENRY-15 
IN ITV CONC -9 LMTOCM VBDF-6 
INITVEL REND-7 LMTOCMSV VBDF-6 

X-4 



Symbol Document Symbol Document 

LOADLV DATA-19 NC12ST REND-10 
LOCSKIRT ATTM- 9 NDUTINPI' ORVN-3 
LODNNTAB NNDF-1 NEEDLER DPIR- 9 
LOG MATH- 5 NEEDLER2 DPIR-9 
LONGPASS ORVN-11 NEEDLES DPIR- 9 
LSPOS COOR-7 NEEDLEll DPIR- 9 
L355 ENRY-16 NEGRDIST DPDS -4 
M/SOUT NNDF-4 NEGSGN DATA- 5 
MAKEPLAY DINT-7 NEG TESTS ENRY-11 
MANUSTOP ATTM- 13 NEWANGL ATTM-11 
MARKDIF OPTC-10 NEWDELHI ATTM-11 
MARK DONE OPTC-10 NEWMODEX DATA-33 
MARKIDNR DINT-5 NEWRNVN ENTP-1 
MARK PLAY DINT-12 NEWS TATE CONC-10 
MARKRUPT OPTC -9 NEXT COL ORBI-17 
MASS PROP DPIR-10 NEXT IN SL TELE-4 
MERGMATH DPDS-7 NOBYPASS DPDS-2 
MIDTOAVl ORBI- 5 NODS POUT GENP-7 
MIDTOAV2 ORBI-6 NODS PY GENP-6 
MINKDISP MINK-1 NOGO ATTM-10 
MKREJECT OPTC-11 NOPOLYM BOOS-4 
MKRELEAS OPTC -8 NORMLIZE GENP-1 
MKVBDSP OPTC- 8 NORMRET DINT-17 
MKVB5X OPTC-8 NO ROLL DPTV-14 
MKVB50 OPTC -9 NOROLLl DPI'V-15 
MKVB51 OPTC- 8 NOTIMING DPDS -14 
MMC HANG DATA-28 NOUN DATA- 5 
MONDO DATA-23 NOUNTEST DATA-19 
MONITOR DATA-22 N05PT DPDS-13 
MONREQ DATA-23 N061PT DPDS-12 
MOVEACSM ORBI-7 N062Pl' DPDS-13 
IDVEALEM ORBI-7 NUM DATA-3 
MOVEPCSM ORBI-8 NVDSP DINT-13 
MOVEPLEM ORBI-8 NVMONOPT DATA-30 
MXM3 ATTM- 9 NV SUB DATA-30 
NBDONLY IMUC-2 NVSUBEND DATA-32 
NBD2 IMUC-2 NVSUBUSY DINT-15 
NBRANCH ORBI-15 NV50DSP DINT-13 
NCCDMP7+17 BURN-6 NXTBNK TEST-6 
NCCLOOP REND~l5 N72STUFF ORVN-9 

· NClLOOP REND-14 N81DISP BURN-7 
NC2LOOP REND-14 OASTAR INFA-17 
NC12D REND-15 OAVECS INFA-16 
NC12DH BURN-3 OBLATE ORBI-14 
NC12F REND-13 OCCULT INFA-6 
NC12G REND-16 OCDUFTST OPTC-6 
NC12H BURN- 4 OHWELLl UPIK- 2 
NC12J REND-12 OHWELL2 UPIK- 2 
NC120UT REND-18 OK TOCO PY DINT-10 

\_.I 
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OKTOENT DINT-17 PRERRORS TEST-1 
OLPALRM BURN- 5 PRE40 .6 DPIR- 5 
ONCEMORE TEST-12 PRIODSP DINT- 5 
ONROLL DPTV-12 PRIODSPR DINT- 5 
OPDEGOUT NNDF-3 PRIOLARM GENP-25 
OPTDEGJN NNDF-9 PROCEEDE GENP- 8 
OPTMON OPTC-3 PR OCKEY DATA-30 
OPTTEST OPTC -1 PROG20 ORVN -1 
P/YwALRM DPDS- 5 PROG21 ORVN- 5 
P/YWCOMP DPDS -2 PROG52 JNFA-3 
PARAM CONC-12 PUT COM DATA-20 
PASSOUT ORVN-13 PUTDCSF2 NNDF-7 
PASS2 DPDS-6 PUTDECSF DATA-21 
PASTEVB DATA-24 PUTMARK OPTC-10 
PCOPY DPTV-8 P06 GENP-22 
PERF20 MJNK-7 Pll BOOS-1 
PERIODCH CONC-2 P200PT ORVN-2 
PFAIIDK IMUC- 9 P20TRACK ORVN- 5 
PHICALC-11 DISP- 9 P21PROG1 ORVN-5 
PHI COMP ORVN-10 P21PROG2 ORVN-6 
PHI JOB ORVN-10 P25CSM ORVN -7 
PHSMCH REND-11 P29 ORVN-11 
PICEND INFA-7 P30 BURN-1 
PI Cl JNFA-5 P31 BURN-2 
PIC3 JNFA-5 P32 BURN-5 
PIKUP20 ORVN-4 P33 BURN-6 
PINBRNCH DINT- 5 P33/P73B BURN-8 
PIPACHK TEST-13 P34 BURN-8 
PIPASR IMUC-1 P34/P74C BURN-12 
PIPFREE IMUC -14 P35 BURN-11 
PIPUSE IMUC-14 P35/P75B BURN-16 
PITCHDAP DPTV-6 P36 BURN-16 
PITCHTIM DPRC -22 P37 BURN-17 
PLANET INFA-8 P38 BURN-18 
PLAYJUMl DINT-13 P38RECYC BURN-19 
POLYCOEF CONC-16 P40Bl.NKR BURN-22 
POODOO GENP- 26 P40CSM BURN-20 
POSGN DATA- 5 P40RCS BURN-28 
POSN17C PREL-2 P40S/F BURN-20 
POST AND GENP-23 P40S/SV BURN-22 
POSTBURN BURN-28 P40SXTY BURN-20 
POST41 BURN-29 P41CSM BURN -29 
PREANGLE ORVN-10 P47BODY BURN-30 
PRECOMP DPTV-10 P47CSM BURN- 29 
PRECSET REND-1 P48CSM BURN-30 
PREDICT3 ENRY-13 P50 INFA-15 
PREFINAL ENRY-12 P51 INFA-1 
PREREAD GENP-1 P51A INFA-1 
PREREADl GENP-1 P51B INFA-2 
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P52AUTO MINK-7 RELDSP DATA-34 
P52B INFA-3 RELINUS ATTM-3 
P52C INFA- 5 REND ISP MEAS-12 
P52D INFA-4 RENDISP2 MEAS-12 
P55 INFA-17 RENDISP3 MEAS-12 
P61 ENTP-1 RENDl MEAS-4 
P62 ENTP-2 REND12 MEAS-11 
P62 . l ENTP-3 REND3 MEAS- 5 
P62.3 ENTP-4 REND30S MINK-1 
P63 ENTP-4 REND4 MEAS- 8 
P65 .1 ENRY- 9 REND5C MEAS-9 
P67 . l ENRY-16 REND? MEAS-9 
P67 .2 ENRY-16 REPLACE DPRC-26 
P77 BURN-31 REQDATX DATA-11 
P81 MINK-3 REQDATY DATA-11 
P82 MINK-3 REQDATZ DATA-11 
P83 MINK-3 REQMM DATA-28 
P84 MINK-3 RESETVHF VBDF-14 
P85 MINK-3 REST DINT- 15 
P86 MINK-4 RETARG PREL- 9 
P87 MINK-4 REVUP REND-19 
P88 MINK-4 REV37 GENP-21 
QRDTPI REND-23 RHCMINP DPRC -12 
QUICTRIG COOR-3 ROLLALRM DPDS -17 
QUIKREAD GENP-3 RO LLD AP DPTV-11 
R- TO-RP COOR-10 ROLLMATH DPDS-7 
RADSTART MEAS-5 ROLLSET DPTV-13 
RADUP ·REND-20 ROLLTIME DPRC-20 
RANGER ENRY-8 ROO GENP-19 
RANGERD MEAS- 5 ROPECHK TEST-4 
RANGERDl MEAS-7 RP~TO-R COOR-9 
RANGERD7 MEAS-7 R02BOTH IMUC-1 
RC SA TT DPRC -1 R21END OPTC -12 
RCSDAPON DPRC -1 R22 MEAS -4 
RCYCLR61 ATTM-19 R22BAD MEAS-7 
READACCS GENP-2 R22GOOD MEAS-7 
READCYCL ORVN-8 R23CSM OPTC -11 
READGYMB DPEN-1 R23CSM1 OPTC -11 
RECALTST DATA-33 R27GO MEAS-14 
RECTIFY ORBI-12 R27JOB ORVN- 8 
RECTOUT ORBI-10 R27JOBA DISP- 2 
RED AP DPRC -4 R31CALL DISP-10 
REDOPRIO DINT-12 R36 DISP-12 
REDORCS DPRC -1 R51 INFA-11 
REDOR22 MEAS-13 R51DSP INFA-11 
REDO SAT BOOS- 5 R51K INFA-13 
REDOTVC DPTV-10 R52 OPTC -12 
RED040.9 STER-7 R52C OPTC -12 
REFLASH DINT-6 R52D OPTC -13 
REGODSP DINT-6 R52E OPTC -15 
REGODSPR DINT-6 R52F OPTC -13 
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R52H OPTC-13 SIDE+ DPDS- g 
R53 OPTC -15 SIDE- DPDS-9 
R53C OPTC -16 SLAPl GENP- g 
R53CHK OPTC -15 SLEE PIE PREL-3 
R53Cl OPTC -15 SLEE PI~ TEST-9 
R53DISP OPTC -17 SMCDUR COOR- 4 
R53JOB OPTC-15 SMODECHK TEST-1 
R54 INFA-13 SNAPLOOP TELE-3 
R55 INFA-14 SNAPPY MEAS- lg 
R55RET INFA-14 SOMEERRR TEST-13 
R56 OPTC -17 SOMERR2 PREL-2 
R60CSM ATTM-2 SO PT ION TEST- 5 
R61CSM ATTM-15 SPNDXCK DPDS- 5 
R61TEST ATTM-3 SPSICOM MATH-2 
R62DISP ATTM-1 SP SO FF DPIR- 5 
R63 ATTM-19 SQRTTASK STER-10 
R63COM1 ATTM-20 SR30 .l DISP-6 
R64 VBDF-10 STABLISH DPIR-1 
R66CSM ATTM-23 STARTAUT MINK-2 
R67 ATTM-23 START.ENT ENRY-2 
R67RSTRT ATTM-24 STARTENl ENRY-3 
R67START ATTM-23 STARTFIX MEAS-21 
SAT STICK BOOS-6 STARTSB2 GENP-13 
SATSTKON BOOS- 5 START SUB GENP- 13 
SBTASK STER-g STATEINT ORBI-1 
SCALEPOP ENRY-3 STATINTl ORBI-1 
SCALPREP GENP- 23 STICKCHK DPIR-4 
SELFCHK TEST-1 STKTEST ATTM-lg 
SEND ID TELE-4 STOPRATE ATTM-13 
SEPMIN NNDF-6 STOR77 MEAS -21 
SEPSECNR NNDF-6 STRTGYRO IMUC-15 
SERVEXIT GENP-3 STRTGYR2 IMUC -15 
SERVICER GENP-4 SUFFCHEK CONC - g 
SETCOARS IMUC- 13 SUPERJOB DPDS-1 
SETGWLST PREL-4 SVCT3 GENP-26 
SETINTG MEAS -13 SWICHOVR DPTV-3 
SETI SSW IMUC - g SXTANG COOR-6 
SETJTAG DPIR-1 SXTANGl COOR-6 
SETMAXDB DPIR-4 SXTMARK OPTC -7 
SETMINDB DPIR-4 SXTNB COOR- 5 
SET RE COOR- 9 SXTSM INFA-9 
SETUP . 9 STER-4 s33/34.1 REND-1 
SETUPT6 DPDS-15 s34/35 .2 REND- 5 
SET VHF LG VBDF-14 s34/35 .3 REND-6 
SETWOt2 TELE-2 S3435 .25 REND- 5 
SFRUTMIX. DATA-19 s40 .1 STER-1 
SHOW TEST-14 S40 .1B STER-1 
SHOWSUM+-2 TEST-4 s40.13 STER-7 
SI COM MATH-1 s40 .14 DPIR-7 
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s40.15 DPIR-7 TR COMP DPDS-4 
s40.2,3 STER-2 TRG~~NBSM COOR-4 
S40.2,3B S'l'ER-3 TRKSTAR INFA-18 
s40.6 DPIR- 5 TRMATTCK VBDF-5 
s40.8 STER- 5 TSTFORDP DATA-14 
s40.81 BURN-27 TSTLTS3 VBDF-2 
s40.9 STER-6 TTG/ O BURN-29 
s41 .1 STER-8 TVCDAPON DPTV-1 
s41.2 DPIR-7 TVCEXEC DPTV-4 
S50 INFA-7 TVCINITl DPTV-1 
s52.2 INFA-7 TVCINIT4 DPTV-3 
S61.l ENTP-4 TVCZAP DPIR- 5 
S61 .1A ENTP-5 TWO PULSE IMUC -18 
S61 .1C ENTP- 5 T4RUPT GENP- 5 
S61.2 DISP-13 T5IDLOC DPIR-1 
TACHEXIT VBDF-7 T5PHASE2 DPRC-7 
TAKE2 MEAS-15 T5RUPT DPIR-1 
TARGDRVE PREL- 9 T6LOOP DPDS-15 
TARGETNG ENRY-3 T6RUPT DPIR-1 
TEMP SET DPTV-6 T6SETUP DPRC -24 

· TERMSXT OPTC-9 T6START DPRC-25 
TERM52 OPTC -15 UNZ2 IMUC - 9 
TEST LOOP ORBI-10 UPCONTRL ENRY-10 
TESTMARK OPTC-8 UPDATEOK UPLK-1 
TESTNN DATA-9 UPDATEVG STER-4 

( TESTTAU DPDS-8 UPDATNN DATA-11 
TESTXACT VBDF-1 UPDATVB DATA-11 
TFFCONIC DISP-15 UPDTCALL ATTM-12 
TFFELL DISP-17 UP JOB UPLK-3 
THISJAZZ MEAS-20 UPOUT UPLK-5 
TICKTEST DISP-5 UFRUPT DATA-1 
TIG-0 BURN-23 UP STORE UPLK-3 
TIG- 5 BURN-23 UP VERIFY UPIK-3 
TIGAVEG BURN-22 UTAREAl AT'IM-20 
TIGBLNK BURN-22 UTOPT45 ATTM-21 
TIGNOW BlJRN-29 VAC5STOR TELE-5 
TIGON BURN-30 VALMIS TEST-13 
TIMEDIDL UPLK-5 VARALARM GENP-25 
TIMERAD CONC-11 VBCOARK VBDF-3 
TIMES TEP ORBI-12 VBPROC DATA-29 
TIMETASK ORVN-9 VBRELDSP DATA-30 
TIMETHET CONC -10 VB RE SEQ DATA-29 
TIMEUPDT DPDS-16 VBRQEJCEC DATA- 29 
TIMING DPDS-14 VBRQWAIT DATA-29 
TNONTEST IMUC- 5 VB TERM DATA-30 
TOBALL ATTM-2 VBTSTLTS VBDF-1 
TORQUE TEST-13 VB ZERO VBDF-3 
TRACKTRM VBDF-8 VECPOINT ATTM-4 
TRANSPOS ATTM-7 VERB DATA-4 
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VERBFAN VBDF-1 WAKER GENP-24 
VERB96 VBDF-15 WDAGAIN DATA-26 
VGCOMP STER-4 WLOOP CONC-14 
VHFMOD MEAS-16 WMATRXNG VBDF-14 
VHFREAD MEAS-6 WOTNOW MEAS-18 
VHHDOT BOOS-2 WUNZMOR MEAS-16 
VNFLASH DINT-6 XCHSI.EEP DINT-12 
VNFLASHR DINT-6 XTRAP MEAS-19 
VNRSTART BURN-16 YAWDAP DPTV-8 
VN1645 BURN-15 YAWrIME DPRC -23 
VlN70DSP ORVN-3 YCOPY DPTV-9 
V37 GENP-15 ZERO JET DPRC -6 
V3~ GENP-22 l / CHECK IMUC-3 
V57CALL VBDF- 9 l / GYRO IMUC -3 
V60 VBDF-10 l / PIPA IMUC-1 
V61 VBDF-10 l / WLOOP CONC-15 
V62 VBDF-10 lSHOTCHK DPTV-5 
V63 VBDF-10 llDSPIN DATA-27 
V64PERF DISP- 2 2BLANK DATA-8 
V67 VBDF-11 2INTOUT NNDF-6 
V67CALL MEAS-3 217ALARM INFA-15 
V70UPDAT UPLK-1 5BLANK DATA-7 
V71UPDAT UPLK-1 72SHOWX ORVN- 8 
V72UPDAT UPl.K-1 8192AUG IMUC -17 
V73UPDAT UPLK-1 
V76CALL VBDF-12 
V77CALL VBDF-12 
V82CALL DISP-3 
V82GOFF1 DISP-4 
V82GOFLP DISP-3 
V82GON1 DISP-4 
V82PERF VBDF-13 
V83CALL DISP-10 
V83PERF VBDF-13 
V85PERF VBDF-13 
V86PERF VBDF-13 
V89CALL ATTM-1 
V89PERF VBDF-14 
V89RECL ATTM-1 
V90PERF VBDF-14 
V97E BURN- 26 
V97P BURN-26 
V97T BURN-26 
V99E BURN-27 
V99P BURN-27 
V99T BURN-27 
WAIT ONE MEAS-13 
WAKEP62 ENTP-4 
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