











































































































































































































































































































































































































































































































































































































































































































































































































Data File Location

299750
to
299839
299840
299841
299842
299843
299844
299845
299846
299847
299848

299849

Table B. 4

Communications Block

Contents

Commands to Environment

ASTRNAUT Return Request
IMUBLK?2 Return Request
Vehicle Return Request
OPTICSB2 Return Request
RADAR Return Request
DISCONT Return Request
LMP1 Return Request
Unused

Unused

Latest Return Request to
ENVCNTRL

)

Use

Environment Return
Requests



Block 2 Data File

Communication Block

Data File Location Contents Use
CHAN 15 3
299850 5 4 3 2 1
CHAN 16
299851 7 6 5 4 3 2 1
CHAN 30
299852 10 9 8 7 6 5 4 3 2 1
CHAN 31 CHAN 30
299853 5 4 3 2 1 15 14 13 12 11
! Input Bits and
Channel
—CHAN 31 Assignments
299854 15 14 13 12 11 10 9 8 7 &6
CHAN 32
299855 10 9 8 7 6 5 4 3 2 1
CHAN 33 CHAN 32
299856 5 4 3 2 1 15 14 13 12 11
CHAN 33
299857 15 14 13 12 11 10 9 8 7 &6 )
299858
to } Unused
299859



Data File Location

299860

299861

299862

299863

299864

299865

299866

299867

299868

299869

10

5

15

10

15

10

Block 2 Data File

Communication Block

Contents
CHAN 5

8 7 6 5 4 3 2 1
CHAN 6

8 7 6 5 4 3 2 1
CHAN 10

9 8 7 6 5 4 3 2 1

CHAN 11 CHAN 10

4 3 2 1 15 14 13 12 11
CHAN 11

14 13 12 11 10 9 8 7 6
CHAN 12

9 8 7 6 5 4 3 2 1

CHAN 13 CHAN 12

4 3 2 1 15 14 13 12 11
CHAN 13

14 13 12 11 10 9 8 7 6

CHAN 14

9 8 7 6 5 4 3 2 1
CHAN 14

15 14 13 12 11

(

Use

Output Bits
and Channel
Assignments



Data File Location

299870
299871
299872
299873
299874

299875
299876
299877
299878
299879

299880
299881
299882

299883

299884
299885
299886
299887
299888
299889
299890
299891

Block 2 Data File (cont,)

Contents

CDU Recipe Origin
OPTICS Recipe Origin
PIPA Recipe Origin
BMAG Recipe Origin
Unused

CDU SIGMA
OPTICS SIGMA
PIPA SIGMA
BMAG SIGMA
Unused

T ZERO
ASTRNAUT Card Flag
ENVSUM Format Number

CSM =0
VEHICLE, Descent = 1
HALTFLAG Ascent = 2

EXIT = 9999, 999999
TINHIB1
TINHIB2
FLIGHT NUMBER
TLIFTOFF

ENVMODE (Fast-slow option)
Unused
Unused
Unused

Use

Base Time
¢ for Recipies

\ Noise SIGMAS

3 General
Variables




Data File Location

299892
299893
299894
299895
299896
299897
299898
299899
299900
299901
299902
299903

299904

299905

299906
299907
299908

299909

299949

Block 2 Data File (cont,)

Contents

UPLINK 0
FLASH 0
MODE

VERB

NOUN

R1

R2

R3

CHECK FAIL

PROG ALARM
RELEASE DISPLAYS 0
Unused

0]

OFF, 1 =ON
OFF, 1 = ON
OFF, 1 =ON
OFF, 1 =O0ON
OFF, 1 =ON

Location in Buffer next to be emptied
by COMMUNICATOR (negative when

buffer is empty)

Location in Buffer next to be filled by
ASTRNAUT (positive when buffer is

empty)

TIME OF KEYSTROKE T
CODE

TIME

CODE

22 Predicted
Keystrokes

Use

Astronaut
Keyboard
3 Displays

f

KEYSTROKE
BUFFER



Data File Location

299950
299854
299958
299962
299966
299970
299974
299978
299982
299986
299990
299994

299995

299998

299999

Block 2 Data File (cont.)

Contents

CDUX

CDUY

CDhUz

OPTT

OPTS

PIPAX

PIPAY

PIPAZ
BMAGX, Q-HL
BMAGY, P-HL
BMAGZ, R-HL
RADAR

B. 10

Use

Counters and Rates

Format

INCREMENT
RATE

RATE DOT
TEXPIRE

Unused

Permanently Unused



Appendix C

Environment Summary Print

The AGC Instruction Simulator Special Request ENVSUM (see
Section 3, C. 4) is used to force the MAC environment program ENVCNTRL
to generate lines of print summarizing the state of the environment, This
summary print represents, in a compact format, the response of the en-
vironment to control stimuli from the AGC. In long production runs, this
summary print is often used as the primary output from the environment
programs, while AGC edits are utilized as the primary output from the AGC
Instruction Simulator. In analyzing the results of long simulation runs, it
is convenient to scan through the environment summary print to detect off

nominal behavior of the AGC or environment, or to verify nominal functioning,

An example of the ENVSUM format is included in Fig. C.1, and a

description of each term is presented below:

MISSION TIME Units -seconds
Defined as ABS (T - TLIFTOFF).
where;
T is the AGC Simulator time (initialized by

the Address Field of the AGC Special Request
START - see Section 3, C. 4).

TLIFTOFF is the time of liftoff specified on the
PRELUNCH input card. If the run does
not start in PRELUNCH, TLIFTOFF is

assumed to be 0,



MISSION TIME, as printed out by ENVSUM, runs backward to liftoff

time (which is defined as zero time), and then foreward from liftoff. For
lunar prelaunch, the TLIFTOFF parameter does not cause liftoff, but the
parameter is used in the computation of MISSION TIME, prior to liftoff,
After lunar liftoff, the actual liftoff time is used in the computation of
MISSION TIME, thus introducing a possible transient in the time print-out
at lift-off,

LAT-GD Units -degrees.

Geodetic latitude for the Earth or selenocentric latitude for the
Moon, LAT-GD is computed by UNIVERSE from a specification of
the position vector RI in reference inertial coordinates, and a code

indicating earth fixed or moon fixed coordinates,

LONG Units-degrees.

Geodetic longitude for the Earth or selenocentric longitude for
the Moon,

ALT Units -nautical miles.

Geometric altitude above the Fischer Ellipsoid for the Earth, or
altitude above the lunar reference sphere (radius 1735. 4 km) for the
Moon.

INER. VEL Units-ft/ sec.

Absolute value of inertial velocity of navigation base.



GAMMA Units -degrees.

Flight path angle, Magnitude of the angle between the local

horizontal and the velocity vector.

AZIMUTH Units -degrees.

Azimuth angle of velocity vector in horizontal plane, measured

from North.

CDUX, Y, Z Units -degrees.

CDU angles as simulated by the environment program IMUBLK 2.

AOG, AIG, AMG Units -degrees.

Gimbal angles in the order Outer, Inner, Middle, as simulated
by the IMUBLK?2 program.

Gimbal angles are measured from the stable member to the
navigation base and represent three Euler rotations about the stable

member Y, Z, and X axes respectively.

EULERX, Y, Z Units -degrees,

Orientation angles of the stable member with respect to the
reference inertial coordinate system (I frame). These are Euler
rotations about the reference inertial Y, Z, and X axes respectively
which define the orientation of the stable member in space. Throughout
a run, these angles will remain fixed unless the stable member is ro-
tated by a coarse alignment, torqued by gyros in a fine alignment, or

allowed to drift through the action of gyro bias errors.



XRATE, YRATE, ZRATE Units-degrees/sec.

Vehicle body rates resolved into navigation base axes. For a
rigid vehicle (no bending), the navigation base rates are identical to
the vehicle body rates. However, for a flexible vehicle, the rates
about the navigation base axes may differ significantly from the rates
about the vehicle body axes.

ROLL, PITCH, YAW Units -degrees.

Vehicle orientation angles with respect to a local horizontal
coordinate system (the P frame) described in Section 2.D. 6. The
angles PITCH, YAW, and ROLL are measured from the P frame
to the vehicle body axes, and represent Euler rotations about the
Y, Z, and X axes respectively of the P frame,

DCDUX, DCDUY, DCDUZ Units-counts.

Integrated CDU pulses generated by the AGC since the last
ENVSUM printout. A running total of all CDU pulses generated by
the AGC is maintained by the ENVCNTRL program, which then
prints this running total as part of the ENVSUM format, and finally
zeros the total after each ENVSUM printout., ENVSUM thus prints
the total number of CDU pulses generated by the AGC between
ENVSUM printouts.

This running summation of CDU command activity is a useful
measure of the stability of the AGC steering laws, since unexplained
transients in the ENVSUM printout of accumulated CDU commands

may indicate spurious AGC behavior,



DPIPX, DPIPY, DPIPZ Units -counts.

Integrated PIPA pulses generated by the IMUBLK2 program
since the last ENVSUM printout. As in the case of integrated CDU
pulses, the DPIP printout represents a running summation of PIPA
pulses which have been sent to the AGC by the IMUBLK?2 program
between ENVSUM printouts. DPIPX, Y, Z are zeroed after each

such printout,

DGYROX, DGYROY, DGYROZ Units -counts.

Integrated gyro torquing pulses generated by the AGC since the
last ENVSUM printout. A running total of all gyro torquing pulses
generated by the AGC is maintained by the ENVCNTRL program,
which then prints this running total as part of the ENVSUM format,
and finally zeroes the total after each ENVSUM printout. ENVSUM
thus prints the total number of gyro torquing pulses generated by the
AGC between ENVSUM printouts.

MASS Units -1b.

Total mass of vehicle including loss of mass due to SPS and RCS
fuel usage. Vehicle mass is held constant during entry, neglecting

mass loss due to RCS fuel expenditure and ablation.

DELV Units-ft/sec.

Velocity increment imparted by contact accelerations, (such as
the SPS engine, or atmospheric drag), since the SPS engine last came
on, DELV is reset to zero each time the DPS engine is ignited, and

thus does not reflect the scalar magnitude of the actual velocity vector,



FUEL Units-1b.

This represents the total RCS fuel used including fuel expended
in +X translation,

ACC Units-ft/sec.

Magnitude of contact acceleration at the navigation base. This

includes all non-gravitational accelerations.

APOGEE, PERIGEE Units -nautical miles.

Apogee and perigee of the current orbit of the spacecraft, in
nautical miles, referred to the radius of the Earth at the launch site
(6, 373328, 106 meters), or to the 1735. 4 km reference sphere for
the Moon,

TFF Units-sec.

Time of free fall to a reference altitude. For the boost phase
from Earth, the reference altitude is 280, 000 ft. and for all other
mission phases near Earth, the reference is 400, 000 ft. Near the
Moon,' the reference altitude is 100, 000 ft, If the orbit of the space-
craft will not intersect the reference eltitude (circular orbits, some
hyperbolic orbits, and portions of orbits below the reference altitude),
TFF is set to infinity.



RI-TOGO, CROSS R Units -nautical miles.

Range and cross range from the present position of the space-
craft, projected on the Earth's surface, to the desired target splash-
down point, The desired target point is read in on the input card to
the environment program INPUTPRG (See listing of INPUTPRG
parameters in Section 3. H. 4) Range and cross range are measured

as great circles on the surface of the Earth.



ALL JUNITS IN LBy FTy NMIy SECs DEGe — —

MISSTION LAT=GD INER,VEL Coux AOG EVLERX XRATE ROLL DCOUX DPIPX DGYROX MaSS ACC TFF
TIME  LONG,  GAMMA  CDYY AIG  EULERY YRATE _ PITCH  QCOVY DPIPY DGYRQY
ALT-FE  AZIMUTH  CDJUZ AMG  EULERZ  ZRATE YAW DCDOVZ DOPIPZ DIYROZ FUEL PERIGEE  CROSS R
1252640 12,588 252694357 179,06 =179409 84,51 = 0,02 179496 0 0  Q ' '
339,687 274956 «lb6T4ll 167429 «l43,63 = 0,00 59206 0 [0] Q 2 _9017.5 T763.9
1533,428 117,604 = 2,43 = 2460 36015 0401 4455 0 0 0 T79%e% = 5245 o 1337.8 —
71252840 124549 252544930 =179,06 179,14 84,51 = 0,02 179,99 0 0o 0 51672 0.0 15216.3
339,756 274978 =167411 =167¢28 «=143463 = 0400 59415 0 0 o 2 9017.5 7748.1 .
15374322 117,620 = 2,43 = 2459 36415  0.Cl 4,53 0 0 0 79424 = 5245 o 133745
1253040 124510 2524Q4515 =179.06 ~179419 84451 = 0402 179485 0 ) o 51672 0.0 16212.3
_ 339,824 28,001 =l6T74ll =167e27 wl43463 = 0,00 59424 Q o 0 2 9017,.5 771%2.2
1541,216 1174637 = 2443 = 2456 36415 = 0600 4453 0 o] 0 _T79%e% = 5245 = 1337.3 I
1253240 124470 252264112 «179,06 =179422  £%a51 = 0,02 179480 0 0 0 51672 0,0 16210.3 -
339,892 28,024 =167411 =167¢26 =l43463 = 0,00 59434 0 0 0 2 9017.5 7756.4 —
1545,111 1174653 = 2,63 = 2,52 36415 = 0400 4454 0 0 0 79404 « 5245 o 1337.1 -
N T = 1253242915 SCSMODE CHANGED TO G4N MONITOR (NO MODE)e - o N
T 3 1253245289 SCSMODE CHANGED TQ GeN DVa S
T s 1253247411 ENGINE SIGNAL CHANGED TO 1 o . N B R
& 3001 DISPLAY: S 11220027 'SECONDS RUNNING:  12534.000 0001
oo -
4l 34 XX XXXXX_ XXXXX_  XXXXX - o N o
MISSION  LAT=GD  INER.VEL COUX ACG  EULERX  XRATE  ROLL DCDuX DPIPX DGYROX MASS ACC TFE _
TIME LONG. GAMMA couY AIG  EULERY YRATE PITCH DCOUY OPIPY DGYROY DeLY  APOGEE  RI=TOGO. R
_ ALT-FE  AZIMUTH  CDUZ = AMG _ EULERZ  ZRATE  YAW _ DCDUZ OPIPZ DGYROZ :
1253440 120431 252214316 =179472 =178e31 84e51 = 0442 179457 - 59 = 41 ¢} 51613 13.3 16253.8
339,960 28,060 =167.11 =166450 wl43a63 = 1a2l 60423 0 = 3 Q0 L  9043.4 77605
1549,008 1174671 = 1a93 = GeB4 36415 = 2485 6a42 46 41 0  793.5 « 52s1 - 133648 .
1253640 124392 252294874 179443 =179406  B4a51 = 0,54 178435 = 77 = 98 o
3404027 284113 =16Tall =166el6 =l43463 0e26 60469 0 - 9 0 37 910549  7764.6
15524911 117690 = 1,46 Qel4 36.15 0486 682 42 99 Q 7934 = 514 « 1338.%
4346  DISPLAY: © T1=20647 SECONDS RUNNING: 125384000 0013
sl
41 06 40 __=00668 =00109  OXXXX o i
1253800 124353 25238.414 179410 179454 8451 = 0,09 177481 « 30 = 98 0  sl3is 13,6 16669.8 i
3404095 284168 =167426 =166al4 al63463 0,14  £0s80 w13 = B 0 6% 9168.8  7783.R8
1556,823 117,710 = 1,73 0440 36,15 0.34 6078 = 24 99 0 793.3 = 50.6 < 1336.0
4374 DISPLaY: T1=21013 SECONDS RUNNING:  12539.000 . _ooor ’
41 06 40 =00668 =00109 00645

FIGURE C. 1
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INDEX

ABORT, 3-10, 3-14
ABORTSTG, 3-89

ACC, C-8

action clauses for astronaut, 2-65
addressing, 3-8

ADOT, A-7

ADRES, 3-10, 3-14
ADVAN, 3-10, 3-14

A frame, 2-82

AFTER condition, 3-33
AGC dump, 3-18, 5-1, 5-15

AGCEDIT, 3-36, 5-1to 5-11, 5-20,
5-21, 5-23

AGC programs, 2-10

AGCSIM, 3-36

AGC Simulator Director cards, 3-4

AGC special requests, 2-10, 2-11, 3-7
to 3-30

AGC time in simulation, 3-29

AI‘ A-6

ALLOW, 3-25

ALLRUPT, 3-25

ALT, C-2

AMODE, 3-101

AND condition, 3-32

ANGAE, A-12

ANGTSTOP, A-9

angular velocity and acceleration, A-10

AOG, AIG, AMG, A 5, C-3

APOGEE, C -6

apollo vehicle reference system, 2-82

APSFUEL, A-12

ascent engine, 2-52

ASENGARM, 3-89

1.1

ASSYTAPE, 3-6

astronaut, 2-18, 2-19, 2-24, 2-63, to
2-66, 3-52, 3-82 to 3-98, B-4

ASTRNAUT, (see astronaut)

astronaut card flag, B-8

astronaut cards for rollback, 4-5

astronaut file, 2-71, 3-94, to 3-98

astronaut input cards, 2-29, 3-37, 3-42

astronaut input program, 2-21, 2-24,
2-29, 2-63, 2-71,2-73

astronaut keystrokes, 3-87

astronaut keyboard display, B-9

astronaut only mode, 3-37, 3-38, 3-49

astronaut subprograms, 3-91, to 3-93

3-88

ASTXMCI program (astro input prog.)
2-21, 2-24, 2-29, 2-63, 2-71, 2-73

atmosphere, 2-33, 2-55

ATTITUDE program, 2-38, 2-39

AZIMUTH, C-3

BACKGRND, 3-10, 3-15, 4-4

bank notation, 3-8

BANKSW, 3-25

BBCON, 3-10, 3-15

BCD codes, 5-22

BEFORE condition, 3-33

bench test mode, 2-6, 2-7, 3-34 to
3-36, 3-49

bending, 2-44

bias errors in gyro, pipas, 3-76

BKGRND, 3-10, 3-15, 4-4

body axes, 2-82

boost phase, 2-38, 2-39
CADR, 3-10, 3-16

astronaut switches,



INDEX

call file dump, 3-16, 5-1, 5-16

call file map, A-1to A-13

card image storage, B-3

Cassini's laws, 2-32

CDU angles, 2-87, 3-73, A-5,C-3

center of gravity, A-13

CFDUMP, 3-10, 3-16, 3=-25, 5-1,
5-13, 5-14, A-1

CGX,Y,Z, A-13

CHANGE, 3-10, 3-16

CHANL, 3-10, 3-17, 4-4

CHANNELXX, 3-9, 3-30

CHECK FAIL, 3-85

CHFILE, 5-14

class 1 special requests, 3-10, 3-11,
4-4

class 2 special requests, 3-10, 3-1l,
4-4

class 3 special requests, 3-10, 3-11,
3-12, 3-22, 3-27, 4-4

class 13 special requests, 3-10, 3-12

CLOCK, 3-10, 3-17, 3-25

CMC, 3-90

CMSMSEP, 3-88

COLLECT card, 2-72, 3-27, 3-37,
3-38, 3-42, 3-43

comma-delimited cards, 3-51

command module, 2-41to 2-47

COMMBLK, B-5to B-10

communications block, B-5 to B-10

communicator, 1-4, 2-8, 2-13, 2-75

CONDITIONAL, 3-12, 3-19, 3-3lto

3-33
condition cards for edits, 5-7, 5-8

I.2

conditional clauses for astronaut
2-64

condition field, 3-7

CONST, 3-10, 3-17

coordinate systems, 2-77 to 2-81

counter extrapolation, 2-13

counter increments and rates, B-10

CROSS R, C-7

CSMBLKZ2, FILE205, 2-25

CSMBLK2 program, 2-17, 2-18, 2-23
2-4]1 to 2-47, 2-82, 3-52, 3-62,
B-3, B-4

CSM model, 3-63, 3-65

CSMRATE, 3-90

CSTMODEL, 2-40

CYCLE condition, 3-33

data address field, 3-7

data files, 2-24, 2-25, 2-72, 3-43,
5-14, 5-15, 5-16, B-4

data file map, B-1to B-10

DCDUX, Y, Z, C-4

DCENGARM, 3-89

DEC, DEC *, 3-10, 3-18

DELETE, 3-10, 3-12, 3-18

DELV, C-5

DEPLOY LANDING GEAR, 3-90

descent engine, 2-49 to 2-51

detail cards, 5-13, 5-14, 5-21

DGYROX, Y, Z, C-5

digital autopilot, 2-4, 2-47

director cards, 3-4

DISCONT program (discontinuity)

2-21, 2-24, 2-69, 3-52, 3-100,B-3

DOUBLE edit format 5-10
DPFILE, 5-13



INDEX

DPIPX,Y,Z C-5 ENVMODE, 2-47, 3-10, 3-19, B-8
DUMP, 3-10, 3-18, 3-19, 5-1, 5-6, ENVSUMDT, 3-56

5-9, 5-10, 5-13 ENVSUM, 3-10, 3-19, 3-20, B-8
DPSFUEL, A-12 ephemeris data file, 2-25, 2-30
DR, A-6 EPOCH, 3-57
DV, A-6 EQ conditional, 3-32, 5-7
Earth fixed frame, 2-31 EQC conditional, 3-33, 5-8
EBANKSW, 3-25 EQUALS, 3-10, 3-20

EBCDIC code , 5-22 erasable memory, 2-9

ECADR, 3-10, 3-19 ERCTRX, Y, Z A-6
EDIT. CONTROL, 5-16, 5-17, 5.2l,  RyLER angles for IMU, 2-86, 3-75

5-28, 5-28
edit control cards, 5-25 to 5-27 EULERX, ¥, Z C-3
edits, 5-1 to 5-27 EVERY conditional, 3-33
EDIT AGC DUMPS, 5-6 EXEC card, 3-2, 3-36, 3-38
sdit conditionals, 5-7, 5-8 execute procedures see EXEC
edit director cards, 5-2, 5-21 HEERASE, Hel0, 2-20, 92t
failures in RCS jets, 3-65, 3-67,3-70

o ST fast options, 2-40, 2-46, 2-47,2-57, 3-19,
edit initialization call, 5-15 B-8, 3-60, 3-62, 3-67, 3-74, 3-79

edit input decks, 5-6, 5-21, 5-22 FC, A-12
EDIT INTERPRETIVE TRACE, 5-19 F cards, 3-51
EDIT ITRACE, 5-19

edit formats, 5-9

file calls for edits, 5-15

EDIT LGC DUMPS, 5-6 FILEPLOT, 5-16, 5-17, 5-24
edit logic, 5-23 FILE504. CSM, 2-25
edit MAC programs, 5-12 FILE504. LVCBLK2, 2-25
EDUMP, 3-10, 3-25 FILE504. SATURN, 2-25
entry, 2-55 final call for edits, 5-16
ENVCNTRL program, 2-15, 2-17, _

9-18, 5-25, 2-58. 2-75. 2-76, FINT, A-9

3-52, 3-105, B-3 FIXLOC, 5-14

environment, 1-3, 1-4, 2-14t02-76 FLASH, 3-85
environment input cards, 2-4, 3-44, FLIGHTNO, 3-55, B-8
Sl G flight number, 3-55, B-8

environment only mode, 2-7, 3-46 to . _ _ _ _
3-48, 3-49, 3-105 ﬂlghgfzgt mode, 2-6, 2-7, 3-41 to 3-45,

environment summary prints, 3-20 forced ENVSUM, 3-20

1.3



forced updates(env only mode), 3-107

formats for edits, 5-9

format of MAC data cards, 3-51
fuel loading, 3-69

fuel usage, A-11, A-12
GAMMA, C-3

G conditional, 3-32, 5-7

GC conditional, 3-33, 5-8
generate MAC input data, 5-13
GEOMALT, A-6

GEQ conditional, 3-32, 5-7
GEQC conditional 3-33, 5-8
gimbal angles, 2-87, 3-75

GO card, 3-48

GOSEQ, 3-10, 3-21

GOSEQOK, 3-10, 3-21

gravity, 2-30, 2-33, 2-35, 2-80
GUIDEMODE, 3-88

gyro errors, 3-75

hand controller, 3-88, 3-89
HANDCTRL, 3-88, 3-89

HOLD MARSROT, 3-4, 3-6, 3-34,

INDEX

3-35, 3-38, 3-42, 4-1, 5-3, 5-5,5-25

ICOUNT, 3-10, 3-22

ID codes for input cards, 3-52
I frame, 2-78

IF, THEN, 2-64, 3-83

IMUBLK2 program, 2-15, 2-16, 2-18
2-23, 2-57, 3-52, 3-74, B-3

IMU plot flag, B-2
1IMU POWER, 3-88
IMUTSTOP, A-5
INERTIA, A-13

2

1.4

INER. VEL, C-2
INHIBIT, 3-25

initialization of environment, 2-29,
2-72 to 2-74, 3-45

initialization of simulator, 1-5, 3-36,
3-39, 3-45

input bit assignments in COMMBLK,
B-6

input card image storage, B-3
input cards for environment, 3-55 to 3-107
input channel discontinuities, 3-100

INPUTPRG program, 2-20, 2-21, 2-22,
2-29, 2-73, 3-49, 3-52, 3-55,
B-1, B-3

instruction patches, 3-10, 3-26

instruction simulator, 1-3, 1-4, 2-6,
2-9 to 2-12, 2-75

interpretive trace, 3-22, 3-23, 5-1, 5-19
interpretive trace edits, 5-18 to 5-19
ITRACE, 3-22, 3-23, 5-1, 5-19
ITRSTOP, 3-10, 3-23

1U, 3-90

XX, IYY, 1Z2Z, A-13

job control cards, 3-2
job step, 3-2

job step control card, 3-34, 3-35, 3-38,
3-42

KEYSTRK, 3-10, 3-23
keystroke buffer, B-9
keystrokes, 3-87 )
KEYSTROKES FOLLOW, 3-87

labels for MARSROT tapes, 5-3, 5-4
landing radar, 3-80
LAT-GD, LONG, C-2

“
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INDEX

latitude, longitude computation, 2-31
LATT, LONGT, 3-55

L conditional, 3-32, 5-7

LC conditional, 3-33, 5-8
LEMHCTRL, 3-89

LEM program 2-15, 2-18, 2-23, 2-48
to 2-55, 3-52, 3-66, B-3, B-4

LEMRADAR, 2-61, 3-90
LEMTHROT, 3-89

LEM3, NOMINAL, 2-25

LEQ conditional, 3-32, 5-7
LEQC conditional, 3-33, 5-8
L frame, 2-80

libration of moon, 2-31, 2-32
liftoff, 3-59

LM handcontrol, 3-89

LM mission programmer, 3-99
LM model, 3-67

LMP1 program, 2-15, 2-16, 2-24,
2-67 to 2-68, 3-52, 3-99, B-3

LM reference system, 2-83

LOAD FILE cards, 3-41, 3-42, 3-43
local horizontal frame, 2-81

local vertical frame, 2-80

location field, 3-7

LRADAR program, 2-23, 3-80, B-3
LRHC RATE, 3-89

lunar module, 2-48 to 2-55

lunar motion, 2-31, 2-32
LVCBLK2, FILE 205, 2-25

LVCBLK2 program, 2-18, 2-23, 2-55,

3-52, 3-72, B-3
LVCRCS, 3-90

MAC data cards, 2-29

I.5

MACEDIT, 3-36, 5-1, 5-12 to 5-17, 5-23
MACH, A-8

MAC input cards, 3-37, 3-38, 3-42
MAC input facilities, 5-12 to 5-17
MACPATCH, 3-50

MACRUN, 3-47, 3-48

MAC run step, 3-3

MACSIM, 3-36, 3-38, 3-39, 3-42, 3-43
MAIN, 3-87

manned missions, 2-17 to 2-19

MARK, 3-88

MARSROT, 3-6, 3-18, 3-22, 3-27, 5-1
5-3, 5-4, 5-7, 5-12, 5-20

MASS, C-5

MASSVEH, A-11

matrices, 2-84, 2-85, 2-86, 2-87
MAXTIME, 3-10, 3-24

METHOD, A-9

MINIMPLS, 3-89

minimum impulse, 3-89

mission specific parameter fives, B-4
mission time, C-1

MODE, 3-85

momentum plane, 2-81

MORE, 3-19, 5-6

MPAC, 5-18

MSG, 3-10, 3-24

NAV, 3-87

NOABORT, 3-86

NOGOSEQ, 3-10, 3-24

noise sigmas, B-8

NOPRINT, 3-10, 3-25

NOPROG cards, 3-37, 3-38, 3-42
NOUN, 3-85, 3-87
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OCT, 3-10, 3-26

OCTAL, 3-10, 3-26

OCTAL edit format, 5-10
OCTFILE, 5-14

ONPRINT, 3-10, 3-25, 3-26
OP codes, 3-10, 3-26

OP code field, 3-7

optical libration of moon, 2-32
optics, 2-58

OPTICSBZ2 program, 2-18, 2-23, 2-58,
3-52, 3-77, B-3

OPTMODE, 3-88

OR condition, 3-32

order of data cards, 3-50
ORIGIN, 3-57, A-3, A-T7

output bits assignments in COMMBLK,
B-7

OUTX, 3-25

overflow condition, 3-33

parameter files, 2-24, 2-25, 2-72,
3-43, 5-14, 5-15, 5-16, B-1, B-4

peek function, 2-29

PERIGEE, C-6

P frame, 2-81

PID, FID, 5-12, 5-13, 5-15, 5-16, 5-24
PIPA errors, 3-75

PIPTSTOP, A-T

PITCH, YAW, ROLL, 2-81, 2-82, 2-83
2-85, 2-86, 2-87, 3-64, 3-67, 3-72
A-11, C-4

PLOTSW, 5-17

plotting, B-1, B-2

plot variables for CSM, 3-63
plot variables for IMU, 3-75

I.6

plot variables for LEM, 3-67
position, velocity, A-7

powered flight, 2-33

preferred reference frame, 2-81
prelaunch on earth, 2-35, 2-36
prelaunch on moon, 2-37

PRELUNCH program, 2-15, 2-18, 2-23
2-35 10 2-37, 2-80, 3-52, 3-59, B-3

print control, 3-55
procedures, 3-2, 3-36, 3-38
PRNTCTRL, 3-55
PROCEED, 3-90

PROGRAM ALARM, 3-85

program source card, 3-6, 3-34, 3-35
3-38, 3-42

Q, QDOT, A-8

radar, 2-59

RCS failures, 2-67

RCSFUEL, A-11

reaction control system, 2-41, 2-42
recipes, 2-13, B-8, B-10

reentry, 2-33

reference inertial frame, 2-30, 2-78
RELEASE DISPLAY, 3-85
RELEASE MARSROT, 5-5, 5-25
remarks field, 3-7, 3-32
rendezvous radar, 2-59

REPLACE, 3-10, 3-26

restarts, 4-2

RESUME, 3-25

return requests, B-5

RI, A-T7

RI-TOGO; C-7

RMODE, 3-103
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rollbacks, 3-27, 4-1to 4-5

RRADAR program, 2-18, 2-23, 2-59 to

2-61, 3-52, 3-78, B-3
RT, VT, A-3

run decks, 1-2, 1-5, 2-2, 2-5, 3-35,
3-38, 3-42, 3-47

RUPT, 3-25
R1, R2, R3, 3-85

SATURN, DATA206, 2-25
SATURN, FILE 205, 2-25

SATURN program, 2-15, 2-18, 2-23,
2-38 to 2-40, 3-52, 3-60, B-3, B-4

SAVE MARSROT, 5-5, 5-25
SCSMODE, 3-88

SCS05GSW, 3-88

service propulsion system, 2-42, 2-43
SHAFT, A-4

SIMEPHEM, F6667, 2-25

SIMFLIGHT, 3-56

SIMSETUP program, 2-20, 2-21, 2-24,

2-70, 3-52, 3-101

SIMULATE, 3-4, 3-5, 3-34, 3-35, 3-38

3-42
simulation set up, 3-101 to 3-104
SINGLE edit format, 5-10
slosh, 2-44, 2-53
SNAP, 3-10, 3-27, 4-1
SNAPSHOT, 3-4, 4-1, 4-2

special requests, 2-10, 2-11, 3-7 to
3-30

special request conditions, 3-31 to
3-33

SPFILE, 5-13
SPSFUEL, A-11

BT

staging forces, 2-53
STANDBY, 3-10, 3-27
START, 3-10, 3-28, 4-4
STARVI, A-2

STOP, 3-10, 3-28
subprograms, 3-91to 3-93
subroutine function, 2-66
subset cards for edits, 5-6
subset edit cards, 5-10
summary call for edits, 5-16
summary prints, 3-20

sway on launch pad, 2-36, 3-59
synchronization of time, 3-28
S4BSEP, 3-88

tape labels for MARSROT, 5-3, 5-4
target latitude, longitude, 3-55

TARGET program, 2-18, 2-23, 2-62,
3-52, 3-81, B-3

TCSGO, 3-10, 3-28
TELEM, 3-10, 3-29
TEMPCHK, 3-10, 3-29
TEXPIRE, B-10

TFF, C-6
THRMODEL, 2-40
throttle, 3-89

thrust, A-12
THRUSTSW, 3-90
TIL’ 2-84, A-4

TIME (astronaut action), 2-64, 3-82
time in simulation, 2-78, 3-12, 3-28
time loss, 3-29

time selection for edits, 5-20, 5-21

TIN’ 2-84, A-10
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TLIFTOFF, 3-59, B-8
TLOSS, 3-10, 3-29
TRACE, 3-10, 3-29, 3-30

transformation matrices, 2-84, 2-85,
2-86, 2-87, A-4, A-5, A-10

TRANSCTL, 3-89
translation control, 3-89
TRCON, A-3
TRIMALPH, A-5
TRUNNION, A-4
TRSTOP, 3-10, 3-30

TSI’ 2-84, 2-86, A-5

4% 2-84, A-5

SN’
TZERO, 3-28, 3-57, B-8

UNEQ conditional, 3-32, 5-7
UNEQC conditional, 3-33, 5-8
UNIV. EPHM6768, 2-25
UNIV. EPHM6869, 2-25
universe inertial frame, 2-78

UNIVERSE program, 2-15, 2-16, 2-22,
2-30 to 2-34, 2-78, 3-52, 3-57,
B-3, B-4

unmanned missic_ms, 2-14 to 2-17
UNUSED, 3-10, 3-30

UPTEL FOLLOWS, 3-10, 3-30, 3-87
UPTELSW, 3-88

VAC area, 5-14
VACFILE, 5-14
VATM, A-8
vehicle flag, B-8
2-82

vehicle orientation, A-11

vehicle frame,

1.8

vehicle plot flag, B-2
VERB, 3-85, 3-87
VERIFY, 2-64, 3-83, 3-86
VI’ A-8

VIRGIN, A-11

VMODE, 3-103

wait, 2-64, 3-83
w_, A-10
n

xrate, yrate, zrate, C-4
1GOSEQ, 3-10, 3-21
2BCADR, 3-10, 3-15
2CADR, 3-10, 3-15

2DEC, 2DEC *, 3-10, 3-18
2FCADR, 3-10, 3-21
2SCFILE, 5-14

1800 input deck, 3-5
206COEAR.LYBY100, 2-25
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