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L PINBALL NOUN TABLES USERxS PAGE NO. 1 BO S84
Pi000 THE POLLOWING REFERS TO THE NOWN TABLES
R1001 COMPONENT CODE NWMBER INTERPRETATION
R1002 00000 1 COMPONENT
R1003 00001 2 COMPONENT
R1004 00010 - 3 COMPQNENT -
- R1005  X1X0X BIT4 = 1. DECIMAL ONLY
R1006 100X BITs = 3. NO LOAD
Ri00oT FND OF COMPONENT CODE NUMBERS ‘ .
R1008 SF ROUTINE CODE NUMBER INTERPRETATION:

R1009 00000 OCTAL ONLY

R1010 00001 STRAIGHT FRACTIONAL

R1011 00010 CDU DEGREES (0. XX)

R1012 - 00011 ARITHMETIC SP

R1013 - 00100 ARITH DP1  OUT(MULT BY 2BEXP14 AT END) INCSTRAIGHT)

R1014 00101 ARITH DPz  OUT(STRAIGHT) IN(SL T AT END)

R1015 00110 Y OPTICS DEGREES (XX.X0(X MAX 89.999) - )

R10168 001131 ARITH DP3  OUT ¢ SL. 7 AT END) IN ( STRAIGHT)

R1017 01000 WHOLE HOURS IN Ri, WHOLE MINUTES (MOD ¢0) IN Rz, .

R1018 SECONDS (MOD §0) 0XX.XX IN R3. ik ALARMS IF USED WITH OCTAL

R1019 01001 MINUTES (MOD g0) IN DiDz, D3 BLANK, SECONDS (M(D 80) IN D4Ds

R1020 . LIMITS TO 59B59 IF MAG EXCEEDS THIS VALLE.

R1021 . ) ALARMS IF USED WITH OCTAL ik IN (ALARM)

R1022 01010 ARITH DP4  QUT (STRAIGHT) IN (SL 3 AT END)

R10221 01011 ARITH) SP  OUT(MULT BY 2BXP14 AT END) IN(STRAIGHT)

R10222 01100 2 INTEGERS IN DiDz, D4Ds, D3 BLANK. .

R10223 ALARMS IF USED WITH OCTAL ok IN (ALARM)

R1023 END OF SF ROUTINE CODE NUVMBERS .

R1024 SP CONSTANT CODE NUMBER INTERPRETATION

R1025. 00000 ) WHOLE USE ARITH

R1026 00000 ' : DP TIME SEC (XXX.XX SEC) USE ARITHDP1
. R1027 00001 } SPARE

R1028 00010 - CDU DEGREES . USE CDU DEGREES

R1029 ~ 00010 Y OPTICS DEGREES USE Y OPTICS DEGREES
. R1030 - 00011 DP DEGREES (90) XX.XXX DEG USE ARITHDP3

R1031 00100 - DP DEGREES (360) XXX.XX DEG USE ARITHDP4

R1032 00101 DEGREES (180) XXX .XX DEG USE ARITH

R1034 00110 WEIGHT2 (000X, LBS) USE ARITH3

R1035 00111 POSITION5 (X00C.XX NAUTICAL MILES)

R10351 USE ARITHDP3
R1037 01000 POSITIONS (300(X.X NAUTICAL MILES)

R103T1 USE ARITHDP3
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L PINBALL NOUN TABLES USER«S PAGE NO. 2 Eo 84
R1038 o100t . ‘ VELOCITY2 (00X, PT/SEC) USE ARITHDP4
R1039 01010 : VELOCITY3 (X000(.X PT/SEC) USE ARITHDP3
R1040 01011 BLEVATION DPGREES(89.99gMAX) USE ARITH
R10401 01100 TRIM DEGREES (XXX.XX DZg) USE ARITH
R10402 o01101 INERTIA (00003, SUG PT FT) USE ARI'TH
R104025 01101 THRUST MOMENT (XXXXXEB_FT LBS) USE -ARITH
R10403 01110 . VELOCITY/2VS (00X . FT/SEC)USE ARITHDP4
R10404 01111 POSITIONG (XXXX.X NAUT MI) USE ARITHDP3
R10405 10000 DRAG ACCELERATION OO _XX G)USE ARITHDPz
R10406 10001 ) POSITIONG (XXXX.X NAUT MI) USE ARITHDP3
R10407 10010 ' POSITIONG (XXX.XX NAUT M3) QSB ARITHDP4
- R10408 10011 VELOCITY4 (00O(.X PT/SEC) USE ARITHDP2

R1041 EXD OF 'SF CONSTANT CODE NUVBERS

R1042 FOR GREATER THAN SINGLE PRECISION SCALES, PUT ADDRESS OF MAJOR PART INTO
R1043 NOUN TABLES,

R1044 OCTAL LOADS PLACE +p INTO MAJOR PART, DATA INTO MINOR PART,

R1045  OCTAL DISPLAYS.SHO¥ MINOR PART QONLY .

R1046 TO GET AT BOTH MAJOR AND MINOR PARTS(IN OCTAL), USE NOUN o1,

R1047 A NOUN MAY BE DECLARED 'DECIMAL ONLY® BY MAKING BIT4=) OF ITS COMPONENT
R1048 CODE NUMBER. IF THIS NON IS USED WITH ANY OCTAL DISPLAY VERB, OR IF
R1049 DATA IS LOADED IN OCTML, IT ALARMS. -

R1050  IN LOADING AN ’HOURS, MINUTES, SECONDS® NQUN, ALL 3 WORDS MUST BE

R1051- LOADED, OR ALARM.

R1052  ALARM IF AN ATTEMPT IS MADE TO LOAD ’SPLIT MIRUTES/SECONDS® (MMBSS) .
+ R1053 THIS IS USED FOR DISPLAY (NLY.
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L PINBALL NOUN TABLES USBRxS PAGE NO. 3 Eo 84
P1054 THE FOLLOZING ROUTINES AFR POR RPADING THE NON TABLES. AND THE SF TABLES
R1055 (WHICH AR IN A SEPARATE PANX FROM THE R2ST OF PINPALL), THESE READING
R1056 ROUTINES ARE IN THE SAYE BANK AS THE TABLES. THEY ARZ CALLED BY DXCH Z.
R105T7 LODNNTAB LOADS NXADTEM WITH TK2 NNADTAB ENTRY, NNTYPTEM WITH ™2
R1058 NNTYPTAB ENTRY. IP TWE NOUW IS MIXED, IDAD1TEM IS LOADED WITH THE FIRST
1058 IDADDTAB ENTRY, IDAD2TEM THE SECQD IDADDTAB ENTRY, IDAD3TEM THE THIRD
R1060 IDADDTAB ENTRY, RUR(EM WITH THE RUIMXTAB ENTRY. MIXER IS SET FOR
R1061° MIXED OR NORVAL NOUN.
1200 06,3262 BANK 08
120001 REF 1 42,2000 SETLOC PINBALL3
120002 42,2062 BANK
12001 REFP 1 _COUNT 42/NOINS
1201 REF 3 42,2062 52 152 0 LODNNTAB DxCH  IDAD2TEM SAVE RETURN INFO IN IDAD2TEM, IDAD3ITEM.
1202 REFP '3 LAST 233 42,2083 51=002 1 - INDEX NOUNREG
1203 REF 1 42,2084 3 2133 1 CAF NNADTAB
1204 REF 1 : 42,2065 54 146 0 TS NNADTEM
. 1205 REP 4 LAST 265 42,2066 51=002 1 INDEX NOUNREG
1208 REF 1 . 42,2067 3 2217 1 CAF NNTYPTAB
1207 REF 1 42,2070 54 147 1 TS NNTYPTEM
1208 REP 5 LAST 285 42,2071 4 1002 O Cs NOUNREG
1209 REF 1 42,2072 6 4726 0 AD MIXCON
1210 ) 42,2073 0 0006 1 EXTEND
) 1211 REP 1 : 42,2074 6 2100 1 BzMF  LODMIXNN NOUN NUMBER G/E FIRST MIXED NOUN
1212 REP 12 LAST 238 42,2075 3 4712 1 CAF NE ) NOUN NUMBER L/ FIRST MIXED NON
1213 REF 1 42,2076 54 140 0 s MIXBR NORMAL . +1 INTO MIXBR.
1214 REF 1 42,2077 0 2116 0 TC LODNLY
1215 REP 5 LAST 243 42,2100 3 4711 1 LODMIXNN CAP ™0 MIXED. +2 INTO MIXBR.
1218 REF 2 LAST 285 42,2101 54 140 0 TS MIXBR
1217 REF ¢ LAST 285 42,2102 51=002 1 INDEX NOUNREG .
1218 REF 1 42,2103. 3 2777 1 CAP RUTMXTAB -40D FIRST MIXED NOQUN = 40.
1219 REF 3 42,2104 54 153 1 TS . RUTMXTEM ) :
1220 REF 3 LAST 198 42,2105 3 4747 1 CAP LOW10
1221  REP 2 LAST 285 42,2106 7 0146 0 MASK  NNADTEM
1222 REP 30 LAST 255 42,2107 54 0021 TS Q TEMP
1223 REP 711 LAST 261 42,2110 50 000 1 INDEX A
1224 REF 1 42,2111 3 2563 0 CAF IDADDTAB ]
1225 REF 1 42,2112 54 150 1 TS IDAD] TEM LOAD IDADITEM WITH FIRST IDADDTAR ENTRY
1226 42,2113 0 0006 1 EXTEND _
1227 REF 33 LAST 265 42,2114 5 0002 O INDEX ©Q LOAD IDAD2TEM WITH 2ND IDADDTAB ENTRY
-1228 REF 2 LAST 285 42,2115 3 2565 0 DCA IDADDTAB +1 LOAD IDAD3TEM WITH 3RD IDADDTAB ENTRY.
1229 REF 2 LAST 265 42,2116 52 152 0 LODNLv DxCH  IDADZTEM PUT RETURN INFO INTO A, L.
1230 REF 1 : - 42,2117 52 006 O DXCH  Z
1231 REP 2 LAST 243 4726 . MIXCON = oCTS0 FIRST MIXED NOUN =40. (DEC 40)

R1232 GTSFOUT LOADS SPTEMP1, SFIEMP2 WITH THE DP SFOUTAB ENTRIES.

o]
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L PINBALL NOUN TABLES USBR«S. PAGE NO.- 4 Bo 84
1233 REFP 42,2120 52 124 1 QTSPOUT DXCH . SFTEMP] 2X(SPCONUM) ARRIVES IN SPTEMP) ,
1234 42,2121 0 0008 1 BXTEND
1235 REF 72 LAST 265 42,2122 5 0000 1 - INDEX A
1238 REF 42,2123 3 2514 0 DCA SFOUTAB
1237 REF 2 LAST 286 42,2124 52 124 1 SFCOM DXCH  SPTEMP)

1238 REP 2 LAST 285 42,2125 52 008 0 DxCH z

R1239 GTSFIN LOADS SPTEMP1, SFTEMPZ WITH THE Dp SFINTAB ENTRIES,

1240 REF" 3 LAST 286. 42,2126 52 124 1 OTSFIN DXCH  SPTEMP) 2X(SPCONUM) ARRIVES IN SFTEMP) .
1241 42,2127 0 0008 1 EXTEND

1242 REF 73 LAST 266 42,2130 5 0000 1 INDEX A
1243 REP 42,2131 3 2444 1 DCA SFINTAB
1244 REF © 3 42,2132 1 2124 0 TCP SFCOM

A1400 NN NORMAL NOUNS
1401 42,2133 - 00000 1 NNADTAB OCT 00000 00 NOT IN USE
1402 42,2134 40000 0 aocT 40000 01 SPECIFY MACHINE ADDRESS (FRACTIONAL)
1403 42,2135 40000 0 ocT 40000 02 SPECIFY MACHINE ADDRESS (WHOLE)
1404 42,2138 40000 0 ocr 40000 03 SPECIFY MACHINE ADDRESS (DEGREES)
1405 - 42,2137 00000 1 ocT 0 04 SPARE
1408 REF 3 IAST 227 42,2140 01045 1 ECADR DSPTEMj 05 ANGULAR ERROR/DIFFERENCE
140T REF 3 42,2141 01131 0 ECADR OPTION} 068 OPTION C(DE
1408 REFP 1 42,2142 01003 0 ECADR XREG 07 ECADR OF WORD TO BE MODIFIED

A14081 . ONES FOR BITS TO BE MODIFIED

A14082 1 TO SET OR 0 TO RESET SELECTED BITS
1409 - REF 2 LAST 80 42,2143 01363 0 ECADR AIMCADR 08 ALARM DATA
1410 REP 4 LAST- 179 42,2144 00375 0 ECADR FAILREG 09 ALARM CODES
1411 42,2145  TT776 1 - ocT 71776 10 CHANNEL TO BE SPECIFIED
1412 42,2146 00000 1 ocT 00000 11 SPARE
1413 REFP 3 42,2147 01051 1 ECADR  OPTIONX 12 OPTION CODE

Ar413 : : (USED BY EXTENDED VERBS ONLY)
1414 42,2150 00000 1 ocT 00000 13 SPARE
1415 42,2151 00000 1 ocT [ 14 SPARE
1416 42,2152 17117 0 ocT 11171 15 INCREMENT MACHINE ADDRESS
1417 REFP 2 LAST 174 42,2153 01051 1 ECADR DSPTEMX 18 TIME OF EVENT (HRS,MIN,SEC)

1418 REP 3 LAST 238 42,2154 01333 0 PCADR CPHIX 17 ASTRONAUT TOTAL: ATTITUDE
1419 REF 7 LAST 244 42,2155 01155 1 ECADR THETAD 18 AUTO MANEUVER BALL ANGLES
1420 REF 8 LAST 266 42,2156 01155 1 ECADR THETAD 19 BYPASS ATTITUDE TRIM MANEUVER
1421 REF 5 LAST 238 42,2157 00032 0 BCADR CDUX 20 ICDU ANGLES
1422 REP 1 42,2160 00037 0 ECADR PIPAX 21 PIPAS
1423 REF 9 LAST 266 42,2161 01155 1 ECADR THETAD 22 NEW ICDU ANGLES
1424 42,2162 00000 1 ocT 00000 23 SPARE
1425 REF 3 LAST 240 42,2163 01051 1 ECADR DSPTEMZ2 +1 24 DELTA TIME FOR AGC CLOCK(HRS,MIN, SEC)
1426 REF 4 LAST 268 42,2164 01045 1 ECADR DSPTEM1 . 25 CHECKLIST

A14261 (USED WITH PLEASE PERFORM ONLY)
1421 REF 5 LAST 266 42,2165 01045 1 ECADR DSPTEM} 28 PRIO/DELAY, ADRES, BRCON

27 SELP TEST ON/OFF SWITCH

1428- REP 4 LAST 257 42,2166 01362 1 ECADR SW(DE
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A14541 .

A14542

PINBALL NOUN TABLES

. 42,2187 00000

REF @ LAST 268 42,2170 01045

REF 71 LAST 267 42,2171 01045

REP 8 LAST 287 42,2172 01045

REP 2 LAST 89 42,2173 02345

REF 15 LAST 213 42,2174 03412

REF 9 LAST 267 42,2175 01045

REP 3 LAST 212 42,2176 03880

REF 9 LAST- 240 42,2177 00024

REF 3 LAST 171 42,2200 03662

REP 2 . LAST 83 42,2201 01518

REF 1 42,2202 02640
END OF NNADTAB FOR NORMAL NOUNS

42,2203 e4odo

42,2204 02003

42,2205 24006

42,2208 24011

42,2207 64014

42,2210 64017

42,2211 02022

42,2212 22025

42,2213 22030

- 42,2214 24033

42,2215 - 64038

42,2218 22041

42,2217 00044

42,2220 24047

-

- O b b bk O b b

598 § 5888 8 § § 838

oCT

0
DSPTEM]
DSPTEML
DspPTEM]
~TPER
TIG
DSPTEM)

TIME2
TPl
T3TOT4

64000

02003

24008

24011

64014

64017

02022

22025

22030

24033

64036

22041

00044
24047

20°35

28
29
30
3
33
35
36
37
39

NN
40

41

42
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USER«S PAGE NO. 5 Bo S4
SPARE .

XSV LAUNCH AZIMUTH

TARGET CODES

TIME OF LANDING SITE (HRS,MIN,SEC)
TIME TO PERIGZZ (HRS,MIN,SEC)
TIME OF IGNITION (HRS,MIN(SEC)
TIME OF BVENT (HRS,MIN, SEC)

TIVE TO GO TO EVENT (HRS,MIN, SEC)
TIME OF AGC CLOCK (HRS,MIN, SEC)
TIG OF TPI (HRS,MIN,SEC)

TIME OF STATE VECTOR

DELTA TIMZ TO TRANSFER (HRS,MIN,SEC)

MIXED NONS
TIME TO IGNITION/CUTOFF -

VG

DELTA V (ACCUMULATED)

TARGET AZIMUTH
BLEVATION

APOGEE

" PERIGEE

43

DELTA V (REQUIRED)
LATITUDE
LONGITUDE

* ALTITUDE

44

45

48

48

49

50

51

52

APOGEE

PERT

TFP -

MARKS (VHF — OPTICS)

TT1 OF NEXT BURN

MGA

AUTOPILOT CONFIGURATION

THIS VRHICLE WEIGHT

OMHER VEHICLE WEIGHT

PITCH TRIM

YAW TRIM

DELTA R

DELTA V

VHF OR OPTICS CCDE

SPLASH ERROR

PERIGEE

TFF

S-BAND ANTENNA PITCH
YAW

CENTRAL, ANGLE OF ACTIVE VFHICLE

RANGE

FANGE RATE

PH1
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1478
A14781

PINBALL NOUN TABLES

42,2221
42,2222
42,2223
42,2224

42,2225

42,2228
42,2221

42,2230
42,2231
.42,2232
42,2233

42,2234

42,2235
42,2236
42,2237
42,2240
12,2201
42,224é

42,2243

24052
24055
22080
200683

24066

24071
24074

24077
24102
64105
24110

24113

24116
24121
24124
24127
04132

04135

. 24140

99 %% 8% 88 % 3 3 8 83 338 3§ 8

24052
24055
22060
20063

24066

240m1
24074

24077
24i02
84105
24110

24113

24118
24121

24124

24140

2035

54
55
56

57

59
60

81
62
63

84

86
6T
68
69
10
T1

T2
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RANGB

RANGE RATE

THETA

PERIGEE CODE

BLEVATION ANGLE

CENTRAL ANGLE

REENTRY ANGLE,

DELTA V

DELTA R

PERIGFE ALT

DELTA v TPI

DELT v TPF

DELTA VELOCITY LOS

QAx -

VPRED

GAMVA PI

IMPACT LATITUDE

IMPACT LONGITUDE

HEADS UP/DOWN

INERTIAL VEL MAG (V1)
ALT RATE CHANGE (HDOT)
ALT ABOVE PAD RADIUS (H)
RANGE 297,431 TO SPLASY (RTGO)
PREDICTED INERT VEL (VIO)
TIME TO GO TO 297,431 (TTE)
DRAG ACCELERATION
INERTIAL VELOCITY (VI)
RANGE TO SPLASH

SAMPLED AGC TIME (HRS,MIN,SEC)
(FETCHED IN INTERRUPT)
COMMAND BANK ANGLE (BETA)
CROSS RANGE ERROR

DOWN RANGE ERROR

RANGE TO TARGET

PRESENT LATITUDE

PRESENT LONGITUDE
COMMAND BANK ANGLE (BETA)
INERTIAL VELOCITY (VI)
ALT RATE CHANGE (RDOT)
BETA

DL

vL

STAR CODE

LANDMARK DATA

HORIZON DATA !
STAR CODE

LANDMARK

HORIZON

DELT ANG

DELT ALT
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Ar4762
1477 ; 42,2244 00000 1 ocr 0 73
1478 . 42,2245 00000 1 ocT 0 T4
1479 42,2246 00600 1 aocT 0 .15
1480 42,2247 00000 1 ocT [ i 16
1481 o ' 42,2250 00000 1 ocT 0 k¢
1482 42,2251 00000 1 ocT 0 78
1483 ' 42,2252 00000 1 ocT 0 79
1484 42,2253 64170 O ocT 84170 80
© A14841
A14842 :
1485 42,2254 24173 1 ocT 24173 81
1488 42,2255 00000 1 ocT 00000 82
1487 . - 42,2258 24201 1 ocT 24201 83
1488 42,2257 24204 1 ocT 24204 84
1489 - . 42,2280° 24207 1 ocT 24207 . 85
1490 42,2261 24212 0 ocT 24212 86
1491 . 42,2262 02215 0 ocT 02215 87
A14911 . )
- 1492 : - 42,2283 24220 1 oCT " 24220 88
1493 42,2264 24223 1 ocT 24223 89
A14931 . :
A14932 i . )
1494 42,2265 24226 1 aoct 24226 20
A14941 :
A14942 -
1495 42,2266 02231 O ocT 02231 91
A14951 :
1496 42,2267 02234 0 ocT 02234 92
A14961 ’
1497 ’ 42,2270 04237 O ocT 04237 93
1498 - 42,2271 02242 1 ocT 02242 94
A14981 :
1499 42,2272 04245 0 ocT 04245 95
1500 42,2273 04250 1 ocT 04250 98
1501 42,2274 04253 1 ocT 04253 97
1502 - 42,2275 04256 1- ocT 04256 98
1503 42,2278 24281 1 ocT 242681 29
A15031 - :
A15032 :
R1504 END OF NNADTAB FOR MIXED NQUNS
A1800 - . NN
1801 42,2277 00000 1 NNTYPTAB OCT 00000 00
1802 : 42,2300 04040 1 ocT 04040 01
1803 : 42,2301 04140 0 ocT 04140 : 02
1804 42,2302 04102 0 ocT 04102 03
1805 42,2303 00000 1 ocT 0 04
1808 ) 42,2304 00504 0 ocT 00504 05

~
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BPARCH OPTION

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE :

TIME TO IGNITION/CUTOFF

VG
DELTA V (ACCUMULATED)
DELTA V (LV)
SPARE
DELTA Vv (BODY)
DELTA v (OTHER VEHICLE)
VG (BODY)
DELTA V (ILV)
MARK DATA SHAFT
TRONTON
HALF UNIT SUN OR PLANET VECTOR
LANDMARK LATITUOE .
LONGITUDE/2
ALTITUDE
Y
Y DOT
P8I
OCDU ANGLES ~SHAFT
TRONION
NEW OPTICS ANGLES ~SHAFT
TRONION
DELTA GYRO ANGLES
NEW OPTICS ANGLES SHAFT
_ TRONNION
PREFERRED ATTITUDE ICDU ANGLES -
+X-AX1S ATTITUDE ICDU ANGLES
SYSTEM TEST INPUTS
SYSTEM TEST RESULTS
RMS IN POSITION
RMS IN VELOCITY
RMS OPTION

NORMAL, NOUNS
NOT IN USE
3COMP  FRACTIQNAL
3COMP  WHOLE
aCMp  CDU DEGREES
SPARE!
1COMP DPDEG(360)
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L PINBALL NOUN TABLES USER«xS8 PAGE NO. 8 20 84
1807 _ 42,2305 02000 0 ocT 02000 06 2CQMP OCTAL ONLY

1808 . 42,2308 04000 0 ocr 04000 07 3CO4P OCTAL QNLY

1809 42,2307 04000 0 OCT 04000 08 3COMP OCTAL QNLY

1810 : ) 42,2310 04000 © oCT 04000 09 3COMP OCTAL ONLY

1811 42,2311 00000 1 aCT 00000 10 1COMP  OCTAL ONLY

1812 ) 42,2312 00000 1 OCT 00000 11 " S8PARE

1813 42,2313 02000 0 oCT 02000 12 2COMP OCTAL ONLY

1814 42,2314 00000 1 ocT 60000 13 SPARE

1815 42,2315 00000 1 ocT o 14 SPARE

1816 ° 42,2316 00000 1 ocT 060000 15 1COMP OCTAL ONLY

1817 42,2317 24400 0 ocT 24400 16 3COMP HMS (DEC ONLY)
- 1818 42,2320 04102 0 ocT 04102 17 3CQMP  CDy DEG

1819 } 42,2321 04102 0 ocT 04102 18 3CMP CDU DEG

1820 42,2322 04102 0 ocr 04102 19 3COMP CDU DEG

‘1821 42,2323 04102 0 ocr 04102 20 3CQMP_ CDU DEGREES

1822 . ‘ 42,2324 04140 0 ocr 04140 21 3COMP WHOLE

1823 42,2325 04102 0 ocr 04102 22 3COMP CDU DEGREES

1824 ) 42,2326 00000 1 ocT 00000 23 SPARE

1825 . 42,2327 24400 0 OCT 24400 © 24 3CQMP HMS (DEC ONLY)
1828 . 42,2330 04140 0 ocr 04140 25 3COMP  WHOLE

1827 42,2331 04000 0 oCT 04000 26 3CQMP OCTAL ONLY

1828 : . 42,2332 00140 1 OCT  -00140 27 1COMP  WHOLE

1829 . 42,2333 00000 1 ocyr [} 28 SPARE

1830 : 42,2334 20102 0 OCT © 20102 29 1CQMP CDU DEG (DEC ONLY)
1831 42,2335 04140 0 ocT 04140 30 3COMP WHOLE

1832 42,2338 24400 0 OCT 24400 31 3COMP RMS (DEC ONLY)

1833 : 42,2337 24400 0 ocT 24400 32 3COMP HMS (DEC ONLY)

1834 42,2340 24400 0 ocT 24400 33 3CQMP HMS (DEC QNLY)

1835 ) ’ 42,2341 24400 0 OCT 24400 34 3COMP HMS (DEC QNLY)

1836 42,2342 24400 0 ocT 24400 35 3COMP HMS (DEC ONLY)

1837 42,2343 24400 0 ocT 24400 36 3COMP HMS (DEC QNLY)

1838 . 42,2344 24400 0 ocT 24400 37 3CQMP HMS (DEC ONLY)

1839 42,2345 24400 0 ocT 24400 38 3CQMP HMS (DEC ONLY)
1840 42,2346 24400 0 ocT 24400 39 3CCMP HMS (DEC QNLY)
R18401 END OF NNTYPTAB FOR NORMAL NOUNS
A18402 NN  MIXED NQUNS

1841 - 42,2347 24500 1 ocT 24500 40 3COMP MIN/SEC, VEL3, VEL3
A18411 (NO LOAD, DEC ONLY)
1842 42,2350 00542 1 ocT 00542 41 2CQMP  CDU DEG, E1IBV DEG
1843 42,2351 24410 1 OCT 24410 42 3CQMP  POS4, POS§, VFL3
A1343l (DEC NLY)

1844 42,2352 20204 0 ocT 20204 43 3CQMP DPDEG(360), DPDEG(360), POS4
A18441 (DEC ONLY)

1845 42,2353. 006410 1 OCT 00410 44 3COMP POS4, POS4, MIN/SFC
A18451° . (NO LOAD, DEC ONLY)
1846 42,2354 10000 0 OCT 30000 45 3CQ4P  2INT, MIN/SEC, DPDRG(360)
A18461 . (NO LO\D, DEC QNLY)
1847 42,2355 00000 1 OCT 00000 - 46 2CQMP  OCTAL ONLY POR BACH
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L PINBALL NOUN TABLES USPR«S PAGE NO. 9 PO 84
1848 42,2356 00308 1 ocT 003068 47 2COMP WEIGHTZ FOR BACH
A18481 (DEC ONLY)

1849 42,2357 00614 1 ocT 00614 48 2COMP TRIM DEG, TRIM DEG
[SUYL)Y (DEC ONLY)

1850 ) 42,2360 00510 0 ocT 00510 49 3COMP PO3;, VEL3, WHOLE

A18501 : . (DEC ONLY)

1851 42,2361 00417 0 OCT 00417 50 3COMP POSg, POS4, MIN/SEC
A18511 (NO LOAD, DEC ONLY)

1852 42,2382 00204 1 ocT 00204 s1 2CQMP DPDEG(380), DPDEG(360)
A18521 (DEC ONLY)

1853 42,2383 00004 O ocT 00004 52 1CQMP DPDEG(360)

1854 : 42,2384 10507 1 ocT 10507 53 3COMP POS5, VEL3, DPDEG(360)
A18541 . L (DEC ONLY)

1855 42,2365 105071 OCT . 10507 s4 3COMP POS5, VEL3, DPDEG(360)
A18551 (DEC ONLY)
. 1858 . . 42,2388 10200 1 ocT 10200- - 55 3COMP WHOLE, DPDEG(360), DPDEG(360)
A18581 L (DEC ONLY) .

1859 - 42,2367 00444 0 ocT 00444 58 2COMP DPDEG(3680), VEL2

A18591 ) - (DEC QNLY)

1860. 42,2370 00010 0 ocT 00010 57 1ICOMP POS4

A18601 " (DEC ONLY)

1861 T 42,2371 24510 0 oct 24510 58 3COMP POS4, VEL3, VEL3

A18611 . (DEC ONLY)

1862 C 42,2372 24512 1 ocr 24512 59 3COMP VEL3 FOR EACH

~ A18621 ) (DEC ONLY) v
: 1883 42,2373 10440 0 - ocT 10440 60 3CQMP WHOLE, VEL2, DPDEG(360)

A18631 : (DEC QNLY)

1864 42,2374 00204 1. ocT 00204 . 81 3CMP DPDEG(380), DPDEG(360), WHOLE
A18641 . . (DEC ONLY)

1885 42,2315 20451 0 OCT = 20451 62 ICMP VEL2, VEL2, POS4

A18651 . (DEC QNLY)

1868 42,2376 00457 1 ocr 00457 63 3COMP POSg, VELZ, MIN/SEC
A18661 : (NO LOAD, DEC QNLY)

1867 . : 42,2377 36460 0 ocT 38460 84 3COMP DRAG ACCEL, VEL2, POSg
A18671 ’ : : (DEC QNLY)

1888 42,2400 00000 1 ocT 00000 65 3COMP HMS (DEC ONLY)

1869 42,2401 37044 0 oct 37044 88 3COMP DPDEG(380), POSs, POsg
A18691 (DEC ONLY)

1870 . 42,2402 10217 1 ocT 10217 67 3COMP POSg, DPDEG(350), DPDEG(360)
A18701 (DEC ONLY)

1871 . 42,2403 34444 1 ocT 34444 68 3COMP DPDEG(380), VELZ2, VEL/2VS
A18T11 (DEC ONLY)

1872 42,2404 35004 0 ocT 35004 69 3COMP DPDEG(360), DRAG ACCEL,VEL/2VS
A18721 . : (DEC ONLY)

1873 £2,2405 00000 1 ocT 00000 70 3COMP OCTAL ONLY FOR EACH

1874 : £2,2408 00000 1 ocT 0 71 3COMP OCTAL ONLY FOR FACH .

1875 £2,2407T 00404 1~ ocT 00404 72 3COMP DPDEG(360), POS4, WHOLE
A18751 (DEC ONLY)

1876 42,2410 00000 1 ocT 0 13 SPARE

1877° 42,2411 00000 1 ocT

0 T4 SPARE

7
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L PINBALL NOUN TABLES USERxS PAGE NO. 10 Eo 84
1878 42,2412 00000 1 ocr 0 75 8PARE
1879 : : 42,2413 00000 1 ocr 0 76 SPARE
1880 42,2414 00000 1 ocr 0 .m SPARE
1881 42,2415 00000 1 ocr 0 N (] SPARE
1882 42,2418 00000 ¥ ocr 0 79 SPARE
1883 42,2417 22440 1 OCT 22440 80 3COMP MIN/SEC, VEL2, VEL2
A18831 (NO LOAD, DEC (NLY)
1884 _ 42,2420 24512 1 ocr 24512 81 3COMP VEL3 FOR EACH
A18841 (DEC QNLY)
1885 42,2421 00000 1 ocT 00000 82 SPARE
1888 . 42,2422 24512 1 ocr 24512 © 83 3COMP  VEL3 FOR PACH
A18861 (DEC ONLY)
1887 42,2423 24512 1 ocT 24512 84 3COMP VEL3 FOR EACH
A188T1 (DEC ONLY)
1888 42,2424 24512 3 ocT 24512 85 3COMP VEL3 FOR PACH
. A18881 . (DEC ONLY)
- 1889 42,2425 22451 1 ocT 22451 86 3CQMP VEL2z FOR FACH
A18891 (DEC ONLY)
1890 . 42,2428 00102 1 oCT 00102 87 26QMP CDU DEG, Y OPTICS DEG
1891 42,2427 00000 1 ocT 0 88 3COMP FRAC FOR BACH
A18912 (DEC ONLY)
1892 42,2430 16143 0 ocr 18143 89 3COMP DPDEG(90), DPDEG(g0), POS5
A18921 (DEC (NLY)
1893 42,2431 10507 1 ocT 10507 90 3CQMP POS5, VEL3, DPDEG(380)
A13931 : (DEC ONLY)
1894 42,2432 00102 1 ocT 00102 91 2COMP CDU DEG, Y OPTICS DEG
1895 42,2433 00102 1 ocT 00102 82 2CQMP CDU DEG, Y OPTICS DEG
1896 42,2434 06143 1 ocT 08143 93 3COMP DPDEG(gg) FOR PACH
1897 42,2435 00102 1 OCT 00102 94 2CQ4P CDU DEG, Y OPTICS DEG
1898 | 42,2436 04102 0 ocr 04102 95 3COMP CDy DEG FOR EACH
1899 42,2437 04102 0 ocT 04102 96 3COMP CDU DEG FOR EACH
1900 42,2440 00000 1 OCT 00000 97 3COMP WHOLE FOR BACH
1901 ‘ 42,2441 00000 1 OCT 00000 98 3CQMP WHOLE, FRAC, WHOLE
1902 . 42,2442 01162 0 OCT 01162 99 3CQMP POS9, VEL4, WHOLE
A19021 . (DEC ONLY)
R1903 END-OF NNTYPTAB FOR MIXED NOUNS
2200 ' 42,2443 00006 1 SFINTMB OCT 00006 WHOLE, DP TIME (SEG)
2201 42,2444 03240 1 ocT 03240
2202 ) 42,2445 00000 1 - oCT 00000 SPARE
2203 ’ 42,2446 00000 1 ocT 00000
2204 42,2447 00000 1 ocT 00000 CDU DEGREES, Y OPTICS DEGREES
2205 42,2450 00000 1 ocT 00000 (SFCONS IN DEGINSF, OPTDEGIN)
2206 : 42,2451 10707 O ocTt 10707 DP DEGREES (g90) .
2207 42,2452 03435 0 ocr 03435 UPPED BY 3
2208 42,2453 13070 1 oCT 13070 DP DEGREES (360)(POINT BEIWN BITS §1-12)
2209 42,2454 34345 1 ocr 34345 UPPED BY 1 .
2210 - 42,2455 00005 1 ocT 00005 DEGREES (180)
0 ocT 21616

2211 42,2456 21616




L

2212
23213
2214
2215
2218
2217
2218
2219
2220
2221
2222
2223
2224
2225
22286
2227
2228
2229
2230
2231
2232
2233
2234
2235
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PINBALL NOUN TABLES

2238 -
2238

2237
2237
A2290
2300
2301
2302
2303
. 2304
2305
2308
<2307
2308
2309
2310
2311
2312
2313
2314
2315
2318
2317
2318

42,2457

42,2460
42,2461
42,2462
42,2463
42,2464
42,2485
42,2468

42,2467

42,2470
42,2471
42,2472
42;2473

42,2474

42,2475
42,2478
42,2477
42,2500
42,2501
42,2502
42,2503

42,2504

42,2505
42,2508
42,2507
42,2510
42,2511
42,2512

42,2513

42,2514
42,2515
42,2518
42,2517
42,2520
42,2521
42,2522
42,2523
42,2524

42,2525
- 42,2526 -

42,2521
42,2530
42,2531
42,2532
42,2533
42,2534
42,2535

26113
31713
00070
20460
01065
05740
11414
31483
07475
16051
00001
03434
00002
22245
00014
35607
07606
08300
18631

11307

12000
00000
27176
14235
16102
14000
07475
16051

05174
13281
00000
00000
00000
00000
00714
31463
13412
07534
05605
03656
00001
18170

00441

34308
07178
21603
15340

P O M OO MMM OHNENOORHOHONOHOKROMOOO

e OOOO@ - k= O MR OO

SFOUTAB

§888888888355535888 %‘§§§,§§§§§§§§§§§§§§§§§§§§§§

26113
31713
00070
20460
01085
05740

‘11414

31483
07475
16051
00001
03434
00002
22245
00014
35607
07608
08300
16631
11307
12000
00000
27176
14235
1852 B3 B-22

30.48 B-7

05174
132681

.00000

00000
00000
00000
00714
31463
13412
07534
05605
03656
00001
16170
00441
34306
07176
21603
15340
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WEIGHTZ2
POSITINS
POSITIONS
VELOCITY2 (POINT BETWN BITS 11-12)
VELOCITY3
ELEVATION DEGREES
TRIM DEGREES
INERTIA, THRUST MOMENT
VELOCITY/2vS
POSITION ¢
DRAG ACCELERATION (POINT BETWN BITS 7-8)
POSITION 8
POSITIONg
VELOCITY4

END OF SFINTAB
WHOLE, DP TIME (SEC)

SPARE
CDU DEGREFS, Y OPTICS DEGREES
(SFCONS IN DEGOUTSF, OPTDEGOUT)
DP DEGREES (g0) (POINT BETWN BITS 7-8)
DP DEGREES (380)
DEGREES (180}
WEIGIT2
POSITIONG
POSITIONS

VELOCITY2
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2319 42,2536 15340 1t ocT 15340

2320 42,2537 01031 1 ocT 01031 VELOCITY3 (POINT BETWN BITS 7-8)

. 2321 42,2540 21032 0 ocy 21032 :

2322 42,2541 34631 1 ocr 34631 ELEVATION DEGREES

2323 42,2542 23146 0 ocr 23146

2324 42,2543 14340 0 ocr 14340 TRIM DEGREES

2325 42,2544 24145 1 ocT 24145

2326 42,2545 02383 0 ocT 02363 INERTIA, THRUST MOMENT

2321 42,2546 03721 0 ocT 03721 :

2328 42,2547 20373 1 ocr 20373 VELOCITY/2vS

2329 . 42,2550 02122 1 ocr 02122

2330 ' 42,2551 00424 0 ocr 00424 POSITICN ¢ (POINT BEIWN BITS 7-g)
233 42,2552 30446 1 ocT 30448

2332 42,2553 00831 0 ocT 00631 DRAG ACCELERATION

2333 42,2554 23146 0 ocT 23148

2334 C 42,2555 00260 0 OCT 00280 POSITION g

2335 42,2556 06213 1 ocr 08213

2338 42,255T 11036 1 2DEC 283092873 POSITIONg

2338 : 42,2560 06144 0 : :

2337 : 42,2561 01031 1 2DEC 032808399 VELOCITY4

2337 42,2562 21032 0

A2390 . END OF SPQUTAB

A2500 NN 8P CQNSTANT SF ROUTINE
2401 REP 4 1AST 267 42,2563 03660 1 IDADDTAB ECADR TTOGO 40 MIN/SEC M/s
2402° REF 42,2564 03653 1 ECADR  vGDIsSp 40 VEL3 bez
2403 REF . 2 LAST 115 42,2565 03425 1 ECADR DVTOTAL 40 VEL3 DP3
2404 REF 10 LAST 267 42,2568 01045 1 ECADR DSPTEM) 41 CDU DEG oy
2405 REF 11 LAST 274 42,2567 01046 1 ECADR DSPTEM) +) 41 ELEv DEG . ARTH
2406 42,2570 00000 1 ocT 0 41 SPARE COMPONENT

240T REF 3 LAST 169 42,2571 02363 0 ECADR HAPO 42 POS4 Dp3
2408 REF 42,2572 02385 0 ECADR HPER 42 POs4 DP3
2409 REF 2 IAST 274 42,2573 03853 1 ECADR vGDISp 42 VEL3 DP3
2410 REF 4 LAST 178 42,2574 01103 1 ECADR LAT 43 DPDEG(360) = DP4
2411 REF 3 LAST 176 42,2575 01105 1 - ECADR LONG 43 DPDEG(380) C Dp4
2412 REF 3 LAST 176 42,2576 01107 0 ECADR ALT 43 POS4 Dp3
2413 REF 2 LAST 89 42,2577 02351 1 ECADR HAPOX 44 POS4 ' Dr3
2414 REF 2 1AST 89 42,2600 02353 0 ECADR HPERX 44 POS4 . Dp3
2415 REF 2 LAST 89 42,2601 02343 1 ECADR TFF 44 MIN/SEC M/s
2418 REF 3 LAST 180 42,2602 01125 0 ECADR  VHFCNT 45 2INT 2INT
2417 REF 5 LAST 274 42,2603 03860 1 ECADR TTOGO 45 MIN/SEC M/8
2418 REF 3 LAST 202 42,2604 03825 0 ECADR  +MGA 45 DPDEG(360) DP4
2419 REF 13 [AST 248 42,2605 03086 1 ECADR DAPDATR) 46 OCTAL ONLY- ocT
2420 REF 3 42,2606 03067 0 ECADR DAPDATRZ 46 OCTAL ONLY . ocor
2421 42,2607 00000 1 ocT 0 46 SPARE COMPONENT

2422 REF 3 LAST 210 42,2610 03074 1 ECADR CSMMASS 47 WEIGHTZ ARTH1
2423 REF 4 LAST 173 42,2611 03073 0 ECADR LEMMASS 47 WEIGHT2 ARTH]
2424 42,2612 00000 1

ocT 00000 47 SPARE COMPONENT
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2469
2470
24711
2472
24713
2474

PINPALL NOUN TABLES

BF 11
B 1
REF 1
FEF 2
BEF 3
REF 2
REF 3
REF 3
REFP 3
RBF 1
s 2
REF ¢
REF 2
REF 3
2. . ]
REF 3
REF &
BEF 1
. RBP4
RRF 3
EFr 2
- ]
REF 4
rREF 1
REF 3
BF 3
REF 1
REFP 8
REF 9
REF 2
REF S
REBF 4
REF 4
REF 2
|- L
REF 2
REF 1
REF 2
REF 4
REP 4
REF 4
REF 2
REF 3

LAST

LAST
LAST
LAST
LAST
LAST
LAST

LAST
LAST
LAST
LAST
LAST
LAST

LAST
LAST
LAST
LAST

LAST

LAST

LAST
LAST
LAST
LAST
LAST
LAST
LAST
LAST
LAST
LAST

LAST
LAST
LAST
LAST
LAST
LAST

255

275
275
169
274
274
244

81

171

88
171
275
275
275

171
171
125
125

171

118

174
118
275

42,2613
42,2614
42,2615
42,2618
42,2617
42,2820
42,2821
42,2622
42,2623
42,2624
42,2625
42,2828
42,2627
42,2630
42,2631
42,2632
42,2633
42,2634
42,2835
42,2838
42,2837
42,2640
42,2641
42,2842
42,2643
42,2644
42,2645
42,2646
42,2647
42,2650
42,2651
42,2652
42,2853
42,2654
42,2655
42,2656
42,2657
42,2660
42,2661
42,2662
42,2663
42,2664
42,2665
42,2666
42,2667
42,2870
42,2671
42,2672
42,2873
42,2674

03025
03026
00000
03501
03503
03505
02355
02353
02343
02320
02322
00000
02632
00000
00000
02320
02322
02324
02320
02322
02324
03845
03743
03753
03833
03631
00000
02610

. 00000

00000
026840
02634
02636
02610
02612
026814
03721
037688
0317170
03400
03402
03328
03722
03736
03734
03713
03724
03728
03837
03722

OO!‘OP‘HOOOP-‘Oi-‘OOOOHOI—‘)—'HD‘HPOb‘Ob‘OOOF‘OOHHHHP‘OF‘HOOiﬂHOh‘OO

#CADR
ECADR
ocT

ECADR
ECADR
ECADR
ECADR

ECADR
ECADR
ECADR

ECADR

PCADR
ECADR
ECADR

ECADR
ECADR
ECADR
ECADR
ECADR
ECADR
BCADR
ECADR
ECADR
ECADR
ECADR
ECADR
ECADR
ECADR
ECADR
BCADR

PACTOFF
YACTORP
00000
N4gDISP
N4DISP +2
N4gDISP +4
RSP-RRZC
F

RHOSB
GAMMASB

0

ACTCENT
00000
00000
RANGE
RRATE
RIHETA
RANGE
RRATE
RTHETA

NN1

ELEV
CENTANG
RTEGAMZD

GAMMAET
LAT(SPL)
LNG(SPL)
HEADSUP
VMAGT

ALTI

vIO

VMAGI

20'35
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USERxS PAGE NO, 13

TRIM DEG

TRIM DEG

SPARE COMPONENT
POS4

VEL3

WHOLE

POS8

PO34

MIN/SEC

DPDEG( 360}
DPDEG( 380

SPARE COMPONENT
DPDEG(380)

. S8PARE COMPONENT

SPARE COMPONENT
POS5 ’
VEL3

DPDEG( 380)

POS5

VEL3

DPDEG( 360)
WHOLE
DPDEG(360)
DPDEG( 360)
DPDEG(360)

VEL2

SPARE COMPONENT
POS4

SPARE COMPONENT
SPARE COMPONENT
POS4

VEL3

VEL3

VEL3

VEL3

VEL3

WHOLE

VEL2

DPDEG( 360}
DPDEG( 380)
DPDEG( 360
WHOLE

VEL2

VEL:2

PO34

POSs

VEL2

MIN/SEC

DRAG ACCEL:

VEL2

Eo S84

ARTH
ARTH

DP3
DP3

DP3
DP3
M/S

. DP4

DP4

DP1

" DPs

DP1
DP3

' DP4

ARTH
DP4
DP4
DP4
DP4

DP3

DP3

DP3 -
DP3
DP3
DP3

DP4
DP4
DP4
DP4
ARTH
DP4
DP4
DP3
DP3
DP4
M/s
Dp2
DP4
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L . PINBALL NOUN TABLES - USERxS PAGE NO., 14 Eo S4
2415 REP 42,2675 03713 1 ECADR RIG(ONg4 64 POSg DP3
2476  REF ' 2 LAST 219 42,2676 00013 0 ECADR  SAXPTIME 65 HMS (MIXED ONLY TO KEEP CODE §5) HVS
2477 REP 3 LAST 278 42,2877 00013 0 ECADR SAYPTINE 65 HMS HMS
2478 REF 4 LAST 216 42,2700 00013 0 ECADR SAYPTIME 65 K98 HMS
2479 REF 2 LAST 110 42,2701 03315 0 BCADR ROLIC 66 DPDPG(380) DP4
2480 REF 3 42,2702 03875 0 ECADR XIOXGZERR 66 POSs DP3
2481 REF 2 LAST 117 42,2703 03715 1 ECADR DirmeGERR 868 POSg DP3
2482 PREF 3 42,2704 03713 1 ECADR RIGQNGT 87 POSg Dp3
2483 REF 5 LAST 274 42,2705 01103 1 ECADR LAT 87 DPDEG(380) : DpP4
2484 REF 4 LAST 214 42,2708 01105 1 ECADR LORG 67 DPDEG(380) Dp4g
2485 REF 3 [AST 276 42,2707 03315 0 ECADR ROLLC 68 DPDEG(360) DP4
2488 REFP 4 LAST 2715 42,2710 03722 0 ECADR vMAGI 88 VEL2 DP4
2487  REF 2 LAST 117 42,2711 03677 1 ECADR RDOT 88 VEL/2vS DP4
2488 REF 4 LAST 276 42,2712 03315 0 ECADR ROLLC 69 DPDEG(360) Dp4
2489 REF 3 42,2713 03174 0 ECADR Q7 69 DRAG ACCEL Dp2
2490 REF i 42,2714 03766 0 ECADR VL 89 VEL/2vS . DP4
2481 REFP 42,2715 00735 0 ECADR  STARCODE 70 OCTAL ONLY ocT
2492 REF 10 LAST 261 42,2716 02751 0 ECADR LANDMARK 70 OCTAL ONLY . ocr
2493 REF 2 1AST g5 42,2711 02752 0 ECADR HORIZON 70 OCTAL ONLY ocT
2494 REP 2 1AST 278 42,2720 . 00735 o ECADR ST\RCODE 71 OCTAL ONLY aocr
2495 REF 1) LAST 278 42,2721 027151 0 ECADR LANDMARK 71 OCTAL ONLY ocT
2496 REF 3 LAST 278 42,2722 02752 0 ECADR HORIZON - 71 OCTAL ONLY ocT
2497 REF 2 LAST 92 42,2723 02816 1 ECADR THETZERO 72 DPDEG(380) DpP4
2498 REF 42,2724 03753 0 ECADR DRIHITE 72 POS4 . Dp3
2493 REF 1 42,2725 01132 0 ECADR OPTI(NZ 72 WHOLE ARTH
2500 . 42,2728 00000 1 ocT 0 73 SPARE
2501 42,2727 00000 1 ocT 0 73 SPARE
2502 42,2730 00000 1 ocT [ 73 SPARE
2503- 42,2731 00000 1 ocT 0 74 SPARE 4
2504 - 42,2732 00000 1 oT 0 74 SPARE
2505 42,2733. 00000 1 oCT [ 74 SPARE
2508 42,2734 00000 1 ocr [} 75 SPARE
2507 T 42,2735 00000 1 ocr [ 75 SPARE
2508 ) 42,2738 00000 1 ocT [ 75 SPARE
2509 : 42,2737 00000 1 ocr 0 76 SPARE
2510 42,2740 00000 1 ocr 0 76 SPARE
2511 . 42,2741 00000 1 T o 76 SPARE
2512 42,2742 00000 1 ocT 0 77 SPARE
2513 42,2743 00000 1 oCT [ 77 SPARE
2514 42,2744 00000 1 ocr 0 77 SPARE
2515 42,2745 00000 1 ocr 0 78 SPARE
2518 42,2748 00000 1 ocT 0 78 SPARE
2517 . 42,2747 00000 1 oCcT o 78 SPARE
2518 42,2750 00000 1 ocT 0 79 SPARE
2519 42,2751 00000 1 ocT 0 79 SPARE
2520 : 42,2752 00000 1 ocT 0 79 SPARE .

2521 REF @ LAST 274 42,2753 03860 1 ECADR TTOGO 80 MIN/SEC M/s

' 2522 REF 3 LAST 274 42,2754 03653 1 ECADR VvGDISp 80 VEL2 DP4
2523 REF 3 LAST 274 42,2755 03425 1 ECADR DVTOTAL 80 VEL2 Dp4
2524 REP 1 42,2756 03404 1 ECADR DELVIVC 81 VFL3 Dr3
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L . PINBALL NOUN TABLES USERxS PAGE NO. 15 Eo 84
2525 REP 2 LAST 278 42,2157 03408 O ECADR DELVINC +2 . 81 VEL3 . DP3
2528 REP 3 LAST 21T 42,2760 034101 BCADR DFLVING +4 81 VEL3 DP3
2527 42,2761 00000 1 ocT 00000 82 SPARE" :
2528 : 42,2762 00000 1 ocT 00000 82 SPARE
2529 : 42,2763 00000 1 ocr 00000 82 SPARE
2530 REFP 3 -LAST 208 42,2764 03874 1 ECADR DELVIMU 83 VEL3 DP3
2531 REP 4 LAST 277 42,2785 03676 0 ECADR DELVIMU +2 83 VEL3 . DP3
2532 REFP 5 LAST 277 42,2766 03700 0 ECADR DELVIMU +4 83 VEL3 . DP3
2533 REFP 1 42,2167 03537 0 ECADR DELVOV 84 VEL3 . DP3
2534 REF 2 LAST 277 42,2770 035411 BCADR DELVOV  +2 84 VEL3 DP3
2535 REP 3 LAST 277 42,2771 03543 0 ECADR DELVOV +4 84 VEL3 : : DP3
2536 REP 3 LAST 122 42,2712 03664 0 BCADR VGB(DY 85 VEL3 DP3
. 2531 REP 4 LAST 21T 42,2773 03666 1 BECADR VGRDY +2 85 VEL3 DP3
2538 REP 5§ LAST 217 42,2174 03670 0 BCADR VGBODY +4 85 VEL3 DP3
2539 REP 4 LAST 277 42,2775 03404 1 EBCADR DELVLVC 86 VEL2 DP4
2540 REF 'S5 LAST 277 42,2776 03406 0 BCADR DELVLVC +2 86 VEL2 DP4
2541 REP ¢ LAST 277 42,2777 03410 1 ECADR DELVIVC +4 88 VELZ2 DP4
2542 REP 18 LAST 252 42,3000 03730 0 ECADR MBKBUF1 +3 87 CDU DEG Ccou
2543 REF 17 LAST 277 42,3001 037321 ECADR MRKBUP1 +5 g7 Y OPTICS DEG . YOPT
2544 : 42,3002 - 00000 1 ocT 0 87 SPARE COMPONENT
2545 REF 3 LAST 209 42,3003 02765 1 ECADR STAR 88 FRAC FRAC
2548 REFP 4 IAST 217 42,3004 02767 0 ECADR STAR +2 88 FRAC PRAC
2547 REP 5 LAST 277 42,3005 027711 ECADR STAR +4 88 FRAC FRAC
2548 REF 1 42,3008 01103 1 ECADR LANDLAT 89 DPDEG(90) DP3’
2549 FREP 2 LAST 89 42,3007 02357 1 ECADR LANDLONG 89 DPDEG(g0) DP3
2550 REP 2 LAST 89 42,3010 02361 1 ECADR LANDALT 89 POS5 DP1
2551 REF g LAST 275 42,3011 02320 1 ECADR PRANGE 90 POS5 . DP1
2552 REF 4 LAST 215 42,3012 02322 0 ECADR RRATE 90 VEL3 DP3
2553 REFP 5 LAST 2715 42,3013 02324 0 ECADR RTHETA 90 DPDEG(360) : DP4
2554 REFP 7 LAST 219 42,3014 00036 1 ECADR CDUS 91 CDU DEG opU
2555 REF ¢ LAST 219 42,3015 00035 1 ECADR CDUT 91 Y OPTICS DEG ~ YopT
' 2556 42,3016 00000 1 oct 0 91 SPARE COMPQNENT,
2557 REP 3 LAST 238 42,3017 02773 0 ECADR SAC 92 CDU DEG () §}
2558 REF 3 LAST 238 42,3020 02775 O ECADR PAC - g2 Y OPTICS DEG YOPT
2559 : 42,3021 000001 ocT 0 92 SPARE CCMPONENT
2560 REF 6 LAST 237 42,3022 02757 0 ECADR OGC 93 DPDEG(90) DP3
2561 REFP 7T LAST 277 42,3023 02761 0 ECADR OGC +2 93 DPDEG(90) DP3
2562 REF g LAST 277 42,3024 02763 1 ECADR 0OGC +4 93 DPDEG(90) DP3
2563 REP 18 LAST 277 42,3025 03730 0 ECADR MRKBUF1 +3 94 CDU DEG cou
2564 REF 19 LAST 277 42,3026 03732 1 FCADR MRKBUF1 +5 94 Y OPTICS DEG YOPT
2565 42,3027 00000 1 oct 0 94 SPARE
2568 REP 2 LAST 124 42,3030 03722 0 ECADR PRAXIS 95 CDU DEG cpu
2561 REF 3 LAST 277 42,3031 03723 1 ECADR PRAXIS +1 95 CDU DFG el
2568 REF 4 LAST 277 42,3032 03724 0 BCADR PRAXIS +2 95 CDU DEG (%13
2569 REF 4 LAST 288 42,3033 01333 0 ECADR CPHIX 96 CDU DEG DU
2570 REP 5 LAST 277 42,3034 013341 BCADR CPHIX +1 98 CDU DEG ooy
2571 REP 6 LAST 277 42,3035 01335 0 ECADR CPHIX +2 96 CDU DEG ooy
2572 REP 12 LAST 274 42,3036 01045 1 ECADR DSPTEM1 97 WHOLE ARTH
2513 REF 13 LAST 277 42,3037 01046 1 ECADR DSPTEM1 +1 97 WHOLE ARTH
2574 REFP 14 LAST 277 42,3040 01047 0 ECADR DSPTEM1 +2 97 WHOLE. ARTH
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3575 REF 4 LAST 268 42,3041 01050 0 ECADR DSPTEM2 98 WHOLE ARTH
2576 REP 5 LAST 218 42,3042 01051 1 ECADR DSPTEM2 +1 98 FRAC FRAC
2577 ° RSP 6 LAST 218 42,3043 01052 1 ECADR DSPTEMz +2 98 WHOLE ARTH
2578 REF 42,3044 02320 1 ECADR w\WPOS 99 POsg Dpg
25719 RSP 3 42,3045 02322 0 ECADR  wWwVEL 99 VEL4 Dp2
2580° REF 3 42,3046 02324 0 ECADR  wwWOPT 99 WHOLE ARTH
R2800 BEND OF IDADDTAB
A2800 : NN 8P ROUTINES
2801 42,3047 16351 1 RUTMXTAB OCT 16351 40 M/s, DP3, DpP3
2802 42,3050 00142 0 ocT 00142 41 » ARTH
2803 '42,3051 16347 0 ocT 16347 42 DP3, DP3, DP3
2804 42,3052 16512 0 oCT 18512 43 DP4, DP4, DpP3
2805 ) 42,3053 22347 1 ocr 22347 44 DP3, DP3, M/S
2806 42,3054 24454 1 ocT 24454 45 2INT, M/S, DP4
2807 42,3055 00000 1 ocT 00000 46 OCT, OCT
2808 42,3056 00553 1 ocT 00553 47 ARITH1, ARITH1
2809 : ’ 42,3057 00143 1 ocT 00143 48 ARTH, ARTH
2810 42,3080 06347 1 OCT 06347 49 DP3, DP3, ARTH
2811 . . : 42,3081 22347 1 ocT 22347 50 DP3, DP3, M/S
2812 : - 42,3082 ‘00512 1 ocr 00512 51 DP4, DP4
2813 : 42,3063 00012 1 ocT 00012 52 DP4
2814 42,3064 24344 1 ocr 24344 53 DP1, DP3, Dp4
. 2815 42,3065 24344 1 ocT 24344 54 DP1, DP3, Dp4
. 2816 R 42,3086 24503 1 ocT 24503 §5 ARTH, DP4 , DP4
2817 - 42,3067 00512 1 ocT 00512 56 DP4, DpP4
2818 42,3070 00007 O ocT 00007 57 DP3
2819 42,3071 18347 0 ocT 16347 58 DP3, DP3, DP3
2820 . : 42,3072 16347 0 ocr 16347 59 DP3, DP3, DpP3
2821 i 42,3073 24503 1 ocr 24503 60 ARTH, DP4, Dp4
2822 42,3074 06512 1 ocT 08512 61 DP4, DP4, ARTH
2823 42,3075 16512 0 ocT 168512 62 DP4, DP4, DP3
2824 42,3076 22507 0 ocT 22507 63 DP3, DP4, M/S
2825 42,307TT 16505 0 ocT 16505 64 DP2, DP4, DP3
2826 . 42,3100 20410 0 ocT 20410 65 HMS, HMS, HMS
2827 42,3101 16352 1 ocr 16352 66 DP4, DP3, DP3
2828 42,3102 24507 0 ocr 24507 67 DP3, DP4, DP4
2829 42,3103 24512 1 ocT 24512 68 DP4, DP4, DP4
2830 : 42,3104 24252 1 ocT 24252 69 DP4, DP2, DP4
2831 42,3105 00000 1 ocT 00000 70 OCT, OCT, OCT
2832 42,3108 00000 1 ocT 0 71 OCT, OCT, OCP
2833 . 42,3107 08352 0 ocr 08352 72 DP4, DP3, ARIH
2834 42,3110 00000 1 ocT 0 73 SPARE
2835 42,3111 00000 1 ocr 0 T4 SPARE
2838 42,3112 00000 1 ocT 0 75 SPARE
2837 42,3113 00000 1 ocT 0 76 SPARE
2838 42,3114 00000 1 ocT 0 77 SPARE
2839 42,3115 00000 1 ocr 0 78 SPARE
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2840 ] 42,3116 00000 1 oCT o T9 SPARE
- 2841 42,3117 24511 1 ocr 24511 80 M/S, DP4, DP4
2842 42,3120 16347 0 ocT 16347 81 DP3, DP3, DP3
2843 ) 42,3121 00000 1 CCT 00000 82 SPARE .

2844 42,3122 18347 0 ocT 16347 83 Dpr3, DP3, DP3
2845 . 42,3123 18347 0 ocT 16347 84 Dp3, DP3, DP3
2846 : 42,3124 16347 0 oCT 16347 85 DP3, DP3, DP3
2847 42,3125 24512 1 o°T 24512 86 DP4, DP4, DP4
2848 - 42,3128 00302 0 ocT 00302 a7 CDU, YOPT

2849 ) 42,3127 02041 0 oCT 02041 88 FRAC FOR EACH
2850 42,3136 10347 © OCT = 10347 89 DP3, DP3, DP1
2851 42,3131 24344 1 OCT - 24344 90 DP1, DP3, DP4
2852 42,3132 00302 0 oCT 00302 91 Cby, YOPT

2853 . - 42,3133 00302 0 OCT 00302 92 CDU, YOPT

2854 ) . 42,3134 16347 0 ocT 16347 93 DP3, DP3, DP3
2855 42,3135 00302 0 oot 00302 94 CDU, YOPT

2856 42,3138 04102 0 OCT 04102 95 Cpu, CDU, CDU
2857 ’ ’ 42,3137 04102 0 OCT 04102 96 Cbu, CDU, CDU
2858 . 42,3140 06143 1 oo 06143 97 ARTH, ARTH, ARTH
2859 : 42,3141 - 08043 0 ocT 06043 98 AR, FRAC, ARTH
2880 . 42,3142 08252 1 ocT 06252 99 DP4, DP2, ARTH
R2870 END OF RUTMXTAB “

2871 REP 2 LAST 32 30,2000 © SBANK= LOWSUPER
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L CsM GEQMETRY " USER«8 PAGE NO. 1 EQ Sr
0001 : 22,2000 BANK 22

0002 REF 23,2000 - : SETLOC COMGEM)

0003 23,2000 BANK

- R0O004 THIS ROUTINE TAKES THE SHAFT AND TRINNION ANGLES AS READ BY THE CM OPTICAL SYSTEM AND CONVERTS THEM INTO A WNIT
R0006 - VECTOR REFERENCED TO Ti@ NAVIGATION BASE COORDINATE SYSTEM AND COINCIDENT WITH THE SEXTANT LINE OF SIGHT. '

R0008 THE INPUTS ARE 1) THE SEXTANT SHAFT AND TRUNNION ANGLES ARE STORED SP IN LOCATIONS 3 AND 5 RESPECTIVELY OF THE
RoO10 M&E;K XQC AREA. 2) THE COMPLEVENT OF THE BASE ADDRESS OF THE MARK VAC AREA IS STORED SP AT LOCATION X1 OF YOUR
R0012 JGB VAC ARPA

R0013 THE OQUTPUT IS A HALF-UNIT VECTOR IN NAVIGATION BASE COORDINATES AND STORED AT LOCATION 32D OF THE VAC AREA. THE )
RO015  OUTPUT IS ALSO AVAILABLE AT MPAC

0016 REF 1 CONT 23/GEM

0017 . 23,2000 47133 0 SXINB SLOADX RTH PUSHDOWN  00,02,04,¢17D-19D), 32D-36D
0018 23,2001 00006 1 5,1 TRUNNION = T
0019 REF 1 23,2002 45510 1 CDULOGIC

0020 : 23,2003 41434 1 RTS8 PUH

0021 REF 3 : 23,2004 48027 0 SXTLOGIC

0022 23,2005 72556 1 SIN Sy

0023 23,2006 66606 1 PUSH  SLOADX PD2 = SIN(TA)
0024 23,2007 00004 0 3,1 SAFT = SA
0025 23,2010 41434 1 RIB PUSH PD4 = 8A

0026 REF 2 LAST 280 23,2011 45510 1 CDULOGIC

0027 23,2012  £1346 0 Cos DMP

0028 . 23,2013 00003 1 2

0029 REF 23,2014 14041 1 STODL,  STARM COS(SA) SINCTA)
0030 23,2015 41356 1 SIN Dvp

0031 23,2018 77628 0 STADR

0032 REF 2 IAST 280 23,2017 63734 1 STODL  STARM +2 SIN(SA)SIN(TA)
0033 23,2020 77746 1 Cos

-0034 REF 3 LAST 280 23,2021 24045 0 STOVL:  STARM +4

0035 REF 4 LAST 280 23,2022 00041 1 STARM STARM = 32D
0036 23,2023 76521 0 Mxv VSLy

0037 REF 1 23,2024 06302 0 NBiNB2

0038 23,2025 00041 1 STORE 32D

0039 23,2028 T7T618 0 RVQ

0040 - REF 23,2027 3 2323 1 SXTLOGIC CAF 10DEGS-. CORRECT FOR 19.775 DEGREE OFFSET
0041 REF 33 ILAST 257 23,2030 28 154 0 ADS MPAC

0042 REF 3 23,2031 3 4676 1 CAP QUARTER

0043 REFP 23,2032 0 7256 1 TC SHORTMP-

0044 REFP 1 1 TC DANZIG

23,2033 0 6030
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-

ROO4S.
ROO4T
- RO049
- ROOS1

RO052
RO0O54
RO0S6

ROOST"

R0O0S9
0060

0061 -
0082 -

0063
0084
0085
0086

0087

0068
0089
0070
0071
0072
0073
0074

CsM GEOMETRY ' USER«S PAGE NO. 2 Bo 83

CALCSXA COMPUTES THE SEXTANT SHAFT AND TRUNNION ANGLES REQUIRED TO POSITION THE OPTICS SUCH THAT A STAR LINE-
OP-SIGHT LIES ALGNG THE STAR VECTOR. THE ROUTINE TAKES THE GIVEN STAR VECTOR AND EXPRESSES IT AS A VECTOR REF-
ERENCED TO THE OPTICS COORDINATE SYSTPM. IN ADDITION IT SETS UP THREE NIT VECTORS DEFINING THE X,Y, AND Z AXES
REFERENCED TO THE OPTICS COORDINATE SYSTEM. ,

1HE INPUTS ARE 1) THE STAR VECTOR REFERRED TO PRESENT STABLE MEMSER COORDINATES STORED AT STAR. 2) SAME ANGLE
INPUT AS *SWNBk, 1.E. SINES AND COSINES OF THE CDU ANGLES, IN THE ORDER Y Z X, AT SINCDU AND COSCPU. A CALL
T0 CDUTRIG WILL PROVIDE THIS INPUT. )

THE OUTPUTS ARE THE SEXTANT SHAFT AND TRUNNION ANGLES STORED DP AT SAC AND PAC RESPECTIVELY. (LOW ORDER PART
BQUAL: TO ZERO) .

23,2034 77220 1 CALCSXA ITA VLOAD PUSHDOWN  00-26D, 28D, 30D, 32D-36D

23,2035 00034 0 . 28D
REF ¢ ILAST 277 23,2038 02766 1 STAR

. 23,2037 77624 1 CALL
REF 1 23,2040 47577 1 *MNBk
: 23,2041 76521 0 MXv  VSia

REF 1° 23,2042 06280 0 - NB2NB1
REF 7 LAST 281 23,2043 26766 1 STOVL. STAR
REF 1 : 23,2044 15330 0 HINITX
REF 2 LAST 91 23,2045 26555 0 STOVL. XNBj
REF 1 23,2048 15328 1 HIUNITY
REF 2 'LAST 91 23,2047 26563 0 STOVL: YNB)
REF - 1 23,2050 15324 0 HIWITZ
REF 2 LAST 91 23,2051 385711 STCALL ZNB}y
REF 1 23,2052 46076 1 SXTANG]
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RO0O75  SXTANG COMPUTES THE SEXTANT SHAPT AND TRUNNION ANGLES REQUIRED TO POSITION THE OPTICS SUCH ’IHA’T A STAR LINE-OP-
ROOTT SIHT LIES ALONG THE STAR VECTOR,

RO078 THE INPUTS ARE 1) TEE STAR VECTOR REFERRED TO ANY COORDINATE SYSTEM STORED AT STAR. 2) THE NAVIGATION BASE
R0080  COORDINATES REFERRED TO THE SAMZ COORDINATE SYSTEM. THESR THREE HALF-UNIT VECTORS ARE STORED AT XNB, YNB, AND
Ro0B2 ZNB, .

R0083 THE OUTPUTS ARE THE SEXTANT SHAPT AND TRUNNIQN ANGLES STORED DP AT SAC AND PAC RESPECTIVELY. (LOW ORDER PART
R0085  EQUAL TO ZERO) .

0086 . 23,2053 47020 0 SXTANG IM  RB PUSHDOWN 16D, 18D, 22D-26D, 28D
0087 23,2054 00034 0 28D

0088 REP 3 23,2055 45657 1 TRANSP1 EREF WRT NB2

0089 23,2058 64375 1 VLOAD Mxv

0090 REF 23,2057 02714 1 XNB

0091  REF 2 LAST 281 23,2060 08280 0 NB2nNB)

0092 23,2061 17772 0 V8L

0093. REFP 3 LAST 281 23,2062 26555 0 STOVL:  XNBj

0094 REF 23,2063 02722 1 YNB

0095 23,2064 76521 0 My  vsy

0098 REF 3 LAST 282 23,2065 06260 0 NB2NB)

0097 REF 3 LAST 281 23,2066 26563 0 STOVL.  YNBy

0098 REFP 23,2087 02730 1 7NB

0099 : 23,2070 76521 0 Mxv VSLy

0100 REF 4 LAST 232 23,2071 08260 0 NB2NB1

0101 REF 3 IAST 281 23,2072 02571 0 STORE 7ZNB)

0102 23,2073 47034 0 RTB RTB

0103 REF 2 IAST 282 23,2074 45657 1 TRANSP)

0104 REF 1 23,2075 45673 1 TRANSP2

0105 | 23,2076 47375 0 SXTANG) VLOAD vxv

0108 REF 4 LAST 282 23,2077 02571 0 ZNB)

0107 REF 8 LAST 281 23,2100 02786 1 STR

0108 23,2101 77600 1 BOv

0109 23,2102 46103 1 +1

0110 23,2103 40056 0 INIT BOv

0111 REF 3 23,2104 46145 0 ZNB=S}

0112 REF 1 23,2105 . 00027 1 STORE  PDA PDA = INIT(ZNB X 3)
0113 23,2106 57441 1 DOr  DCQMP

0114 REF 4 LAST 282 23,2107 02555 0 XNB1

0115 REF j 23,2110 24023 0 STOVL  SINTH SIN(SA) = PDA . _XNB
0116 REF 2 LAST 282 23,2111 00027 1 PDA

10117 23,2112 717641 1 Dor

0118 REF 4 [LAST 282 23,2113 02563 0 YNB} .
0119 REF 23,2114 34021 0 STCALL, COSTH COS(5A) = PDA ., YNB
0120 REF 1 23,2115 . 47211 0 ARCTRIG
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0140

0147
0148
0149
0150
0151
0152

885§

T9ER 1 11 BR R 8§

s =N

™

A -

LAST
LAST

LAST
LAST

217
282

282

283

283
217

283

283

283

23,2116

23,2117
23,2120
23,2121
23,2122
23,2123
23,2124
23,2125
23,2128

- 23,2127

23,2130
23,2131
23,2132
23,2133
23,2134
23,2135
23,2138
23,2137
23,2140
23,2141
23,2142
23,2143
23,2144
23,2145
23,2146
23,2147

- 23,2150

23,2151

23,2152

23,2153
23,2154

77634
45543
20774
02766
77600
46124
T2441
02571
111728
62440
46142
45200
46142
06331
77634
45543
02778
77614
01630
00034
T7614
01430
00034
T1745
06325
16774
08327
02778
17614
01830
00034

OO I O ek O O ik OO d O OO ot b Ot OO bbb b b bt O

13 2359833

CLRGO

SXTALARM SETGO

ZNB=8S1

DLQOAD

CLRGO

157028
SAC
STAR

+1
sL1
ZNBy

L2
SXTALARM
o 4]
SXTALARM
20DEG-
1STO28
PAC

CULTFLAG
CULTFLAG

270DEG
SAC
20DEGS-
PAC

CULTFLAG
28D
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TRONNION ANGLE NEGATIVE

TRUNNION ANGLE GREATER THAN 90 DEGREES

FOR PLIGHT USE, CULTFLAG IS ON IF
TRNIQNY 1S GREATER THAN g0 DEG

ALARM HAS BEEN REMOVED FROM THIS

SUBROUTINE ,ALARM WILL BE SET BY MPI




P0153
RO154
RO155
RO156
RO157

RO158
RO159
RO160
RO161
Ro162
RO163

RO164
RO185
Ro186
RO167
0168
0169
0170
0171-
0172
01721
01722
01723
0173
0174
0175
0178
0177
0178

0179 :

0180
0181
0182
0183
0184
0185
‘0186
0187
0188
0189
0190
0191
0192
0193
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CSM BOMETRY ‘USERxS PAGE NO, & Bo 83
THESE TWO ROUTINES COMPUTE THE ACTUAL STATE VECTOR FOR LM, CSM BY ADDING
THE CONIC R,V D THZ2 DEVIATIQNSR,V. THE STATE VECTORS Ap2 CQVERTED TO
METERS B-29 AND MSTERS/CSEC B_7 AND STORED APPROPRIATULY IN RN,VN OR
R-OHER , V-OTHZR FOR DOWLINKG. THE ROUTINES NAMZS ARE S¥ITCHED IN THE
OTHER VEHICLES COSPUTER.
INPUT .
STATE VECTOR IN: TEMPORARY STORAGE ARFA i
IF STATE VECTOR IS SCALED POS B27 AND VEI, Bs
SET X2 TO 2
IP STATE VECTOR IS SCALED POS B9 AND VEL By
SET X2 10 ¢
QUTPUT
R(T) IN RN, V(T) IN VN, T IN PIPTIME
OR .
" T IN R-OIMER, V(T) IN V-OIHER (T IS DEPINED BY T-OTHER)
) 23,2155 BANK 23
REF 3 10,2000 SETLOC COMGEOM2
: 10,2237 BANK
REF 3 COINT  10/GE(M ' .
10,2237 43414 1 SVDWN3 BOF  RvO S¥=1=AVETOMID DOING W-MATRIX INTEG
REFP 10,2240 04756 1 AVEMIDSW
: 10,2241 20242 1 *1
10,2242 537715 1 VLOWD vSLk
REP 2 LAST 83 10,2243 01521 0 TDELTAV
10,2244 57605 0 0 -1,2
10,2245 53855 1 VAD  vsix
"REF 2 LAST 83 10,2246 01535 0 ROV
: 10,2247 57576 1 6,2
REF 4 LAST 168 10,2250 25171 1 STOVL. RV
REF 2 LAST 83 10,2251 01527 0 TNV
10,2252 53257 1 VSLx  VAD
10,2253 57602 1 0 -4,2
REP 2 LAST 83 10,2254 01543 1 vev
10,2255 77657 0 VSLk
10,2256 57576 1 0,2
REF 4 LAST 168 10,2257 15177 1 STODL VN
REF 3 LAST 267 10,2260 01517 0 TET
REF 3 LAST 168 10,2261 01205 1 STORE PIPTIME
10,2262 717816 0 RvO
10,2263 53775 1 SVDWN2 VLOAD vSLkx
REF 3 LAST 284 10,2264 01521 0 TOELTAV
10,2265 57605 0 0 -7,2
10,2266 53655 1 VAD VSL*
0 RCV

REF 3 LAST 284 10,2267 01535




0194
0195
0196
0197
0198
0199
0200
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0201 -

0202
0203

€M GEQMETRY

REF 4 LAST
REF 3 LAST
REF 3 LAST
REP 4 LAST

168
284

284

168

10,2270
10,2271
10,2272

. 10,2273

10,2274
10,2275
10,2276
10,2277
10,2300
10,2301

' 51576 1
25722 1

01527 0
53257 1
57602 1
01543.1
77657 0
57576 1
01730 1
17616 0

VSL*

VSL¥

0,2
R-OTER

VAD
0 -4,2

0,2
V-OIHER
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P0204  SUBROUTINE TO COMPUTE THE NATURAL LOG OF C(MPAC, MPAC +1),

R0205
Ro208

ENTRY?

CALL

LOG

R020T  SUBROUTINE RETURNS WITH -LOG
R0208 ° BBANK IS ARBITRARY. :

0209
02106 REFP
0211
0212
0213

R
REP
0215 REP
REF

0238

0237
0237

1

14,2000
23,2000
23,2155

IN DP MPAC,

2 LAST 280 TO 284 109 109k

34 LAST 2a0
1

g

LAST
LAST

261
286

286
288

280

286
286
2886
286
259

23,2155
23,2156
23,2157
23,2180

23,2161

23,2182
23,2163
23,2164
23,2165
23,2166
23,2167
23,2170
23,2171
23,2172

23,2173
23,2174
23,2115
23,2176
23,2177
23,2200
23,2201
23,2202

23,2203
23,2204
23,2205
23,2208
23,2207

23,2210

23,2211
23,2212

44301
00160
08212
17776

—oQoo

0 T171

[

00002
00000
00000
01001
14636
00325
07310
00541
18735

_ e D e e O

3 4714
54 156
0 0008
3 2214
52 155
52 160
4 0000
0 7256

O b et bk e

52 158
52 155
52 160
20 155
0 6008

b e e

o

11816

37777 1 NEARLY:

37177

-

BANK

COaNT
NORM

BXIiT

2DEC

14
PONFLITZ

23/GEM
BDSU

MPAC +3
NPARLY]1
POLY

2

0
-031335487
-0130145859

.0215738898

ZERO

‘MPAC +2

CLOG2/32
MPAC
MPAC +3

SHORTMP

MPAC +1
MPAC
MPAC +3
MPAC
INTPRET

-999999999

20735 OCT. 28,1968 KOOLADE .0g9 PAGE: 288
USER«S PAGE NO, T Eo 83

GENERATES LOG BY SHIPTING ARG

WNTIL IT LIES BETWEEN .5 AND 1.

THE LOG OF THIS PART IS FOUND AND THE
LOG OF THE SHIFTED PART IS COMPUTED

AND ADDED IN, SHIFT COUNT STORED

(N-1, SUPPLIED BY. SMERZH)
IN MPAC 43,

LOAD POSITIVE SHIFT COUNT IN A_
MULTIPLY BY SHIFT COUNT.

RESULT IN MPAC, MPAC 41




L

0238
0238
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23,2213 00542 1 CLOG2/32 2DEC  .0216808494
23,2214 34414 1 :

20'35 OCT. 28,1968 KOOLADE .069 PAGE 287
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ro239
RO241
RO243
RO244
RO248
RO248
R0O250
R0252
RO254
RO255
R0258
RO257
Ro258
RO259
Ro260
Ro261
RoO262

R0263
RO265
R0266

RO26T

Ro268
Ro269

Ro270
Ro271
Ro272
RO273
R027S
RO277
Ro279
R0280
Ro281
Ro283

Ro287
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CsM GEOMETRY ‘ * USER«S PAGE NO. B0 S3
SUBROUTINE NAME® EARTH ROTATOR  (RARROTI OR PARROT2) " pare» 15 PEB g7

MG NO* N 41 LOG SECTION'  POWERED FLIGHT SUBROS
MDD BY® ENTRY GROUP (BATRNSFATHER)

FUNCTIONAL DESCRIPTION® 718 ROUTINE PROJECTS THE INITIAL PARTH TARGET VECTOR  RTINIT  AHEAD THROUGH

™E ESTIMATED TIVE oF PLIGHT. INITIAL CALL RESOLVES THEZ INITIAL TARGET VECTOR RTINIT INTO EASTERLY
AND NORMAL COMPONENTS RIEAST AMD RINORM . INITIAL AXD SUBSEQUENT CALLS ROTATE THIS VECTOR
ABOUT THE (PULL) UNIT POLAR AXIS  INITW THROUGH THZ ANGLE WIE DTEAROT © TO OBTAIN THE ROTATED-
TARGET VECTOR  RT - ALL VECTORS EXCEPT UNITW ARE HALF (NIT,

THE EQUATIONS ARR -

RT = RTINIT + RTNOPM (COS(WT) -1) + RTEAST SIN(WT)
WHERE WT - wIE DIRAROT
RTINIT = INITIAL TARGET VECTOR.

RTEAST = INTIWARTIN [T
RINORM = RIRASTHNITW
FOR CONTINUOUS UPDATING, ONLY ONE ENTRY TO BARROT) IS REQUIRED, WITH SUBSPQUENT ENTRIES AT EARROTZ2 .

CALLING SEQUENCE®' FIRST CALL SUBSEQUENT CALL
STCALL: DIFAROT STCALL DTRAROT
BARROT1 EARROT?2
C(MPAC) UNSPECIPIED C(MPAC) = DIPAROT

PUSHLOC = PDL+0, ARBITRARY. ¢ LOCATIONS USED_

SUBROUTINES USED® NONE
NORMAL EXIT MDES® RvO

ALARMS® NONE

QUTPUT®  RIPAST (-1) .5 WNIT VECTOR BAST, COMPNT OF RTINIT LEFT BY FIRST CALL
RTNORM (-1) : -5 ONIT VECTOR NORML, COMPNT OF RTINIT LEFT BY FIRST CALL
RT -1) -5 UINIT TARGET VECTOR, ROTATED LEFT BY ALL CALLS
DIFAROT (-23) CS MAY BE CHANGED BY EARROT2, IP OVER 1 DAY

ERASABLE INITIALIZATIGN REQUIRED®

 WNITW  (g) ONIT POLAR VECTOR PAD LOADED

RTINIT (-1) -5 WNIT INITIAL TARGET VECTOR LEFT BY ENTRY
DIEAROT (-28) CS TIME QF FLIGHT LEFT BY CALLER

DEBRIS® OQPRET, POL+O ... PDL+5
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CsM GEQMETRY

L

Po288

0289

0290
0201
0292
0293

0294
0295
- 0296
0297

0298

0299’
0300

0301
0302
0303
0304
0305

0308

0307
0308

0309 -

0310
0311
0312

' 0313

0314
0315
0316
0317
0318
0319

0320
0321

Ap322
0323
0323
1036
1038
1037
1037
1038
1038

% 898883 833 938 3@

§ 8% &%

NN N

-

LAST
LAST
LAST

LAST
LAST
LAST

LAST

LAST
LAST

LAST
LAST

LAST
LAST

210

84
289
116

289
116
116

289

289

. 289

116

289
289

289
289

E7,1451

23,2215
23,2218
23,2217
23,2220

23,2221
23,2222
23,2223
23,2224

23,2225
23,2226
23,2227
23,2230
23,2231
23,2232
23,2233
23,2234
23,2235
23,2238
23,2237
23,2240
23,2241
23,2242

23,2243

23,2244

23,2245
23,2248
23,2247
23,2250
23,2251
23,2252

23,2253
23,2254

23,2255
23,2258
23,2257
23,2260
23,2261
23,2262
23,2283
23,2284

47375
01714
03452
03460

77635
01714
17468
03608

56204

. 57343

08258
41400
46245
45346
15330

. 85361

03488
14356
03460

- 78455

53455
03452
03474

77618

(- - ]

O OO O00 O 00 == O e b

e b D b o

(=N

O D D e

:
g

OVERADAY

wIE
1/WIE

NB2NB1

EBANK=

vLOAD

STORE
VXV
STODL

BovB

BOV
cos
VXSC
SIN

VAD
VAD

2DEC
2DEC

2DEC

2DFC

RTINIT
Xv
INTTW

RTINIT
RTEAST

SIGN
1/WIE
DTEAROT
DTRAROT
DTEAROT
EARROT2

-1901487997
8616410

+.8431756920 B-1
0

-.5376381241 B-1

35 OCT. 28,1968 KOOLADE .089 PAGE 289

USER=8 PAGE NO. 10 Eo 83 .

FULL INIT VECTOR
.5 WINIT
.5 WIT

PULL, INIT

.5 UNIT
(-28) C8

RESET OVFIND, IF ON

XCH w PUSH LIST
.5 WNIT

.5 WNIT
INSURE THAT RT IS «UNIT«.

.5 INIT
.5 UNIT TARGET VECTOR
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1041
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CsM GEOMETRY

23,2285
23,2266
23,2287
23,2270
23,2211
23,2212

23,2273
23,2274

23,2275

23,2276
23,2211
23,2300
23,2301
23,2302
23,2303
23,2304
23,2305
23,2308
23,2307
23,2310
23,2311
23,2312
23,2313
23,2314

23,2315
23,2318
23,2317

23,2320

23,2321
23,2322

00000
00000
20000
00000
00000
00000

10464
12470
00000
00000
15373
113486
15373
11346
00000
00000
10464
12470
00000
00000
20000
00000
00000
00000

67313
85307
00000
00000
15373
11346

1 ZERINFLT 202C
HALFNFLT 2DEC

1
0

[l

MHMOH»‘HO'—‘HOHOHH.—‘D—O

O O

NBINB2

2DEC

.5

+.5376381241 B-1
)
+.8431756920 B-1
+.8431756920 By
)
+.5376381241 B-1
)
.5

~.5378381241 B-1
0

+.8431756920 B-)

20°35 OCT. 28,1968 KOOLADE .069 PAGE 290

USBR«xS PAGE NO. 13 Bt 83

e
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L ©sM GEOMETRY . USER«S PAGE NO. 12 BT 83
1054 23,2323 07020 1 10DEGS- DEC 3600

1055 23,2324 60000 1 270DEG OCT 60000 SIAPT 270 DEGREES 28 COoMP.
1056 23,2325 00000 1 . oCT 00000

1057 o 23,2326 61740 0 20DEGS- DEC  -0T199

1058 23,2321 117111 0 DEC ~00000

1059 23,2330 07020 1 20DEG- DEC 03600

1080 . 23,2331 00000 1. DEC 00000
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L IMO COMPENSATION PACKAGE . USER«xS PAGE NO, Bo 83
0001 07,2440 BANK 7
00101 REF 08,2000 SETLOC IMUCOMP
000102 - ’ 06,3262 BANK
0002 REF 2 [AST g2 E3,1460 EBANK= NBDX
0100 REF CONT 06/1COMP
0112 REFP 06,3262 3 3518 0 1/PIPA CAF LGCOMP SAVE EBANK OF CALLING PROGRAM
0113 REF 14 IAST 261 06,3263 56 003 1 XCH EBANK .
0114 . REF 06,3264 54 163 1 b ] MDD
0115 REF 3 08,3265 11477 0 CCS  GCOMPSW BYPASS IF GOOMPSW NEGATIVE
0118 06,3286 1 3271 1 TCF +3 :
0117 08,3267 1 3271 1 TCP +2
0118 REF 08,3270 1 3407 0 TCP IRIG1 RETURN:
01181 06,3271 0 0004 O INHINT ASSURE COMPLETE COMPENSATION OF DELVaS
A01182 FOR DOWNLINK .
0119- REF 06,3272 3 4710 0 1/PIPA] CAF FOUR - PIPAZ, PIPAY, PIPAX
0120 REF 4 LAST 68 06,3273 54 132 0 TS BUF +2
0121 REF 5 [AST 292 06,3274 50 132 1 INDEX BUP +2
0122 REFP 1 06,3275 3 1453 1 CA PIPASCF (P.P.M,)) X 2(-9)
0123 - 08,3276 0 0008 1 EXTEND
0124 RBF @ LAST 292 08,3277 5 0132 1 INDEX BUF 42
0125 REFP 3 06,3300 17 1162 1 MpP DELVX (PP) X 2(+14) NOW (PIPA PULSES) X 2(45)
0126 REF 32 LAST 285 06,3301 54 002 1 TS o _ SAVE MAJOR PART
0127 REF 20 LAST 240 06,3302 3 0001 0 CA L MINOR PART
0128 06,3303 0 0006 1 EXTEND
0129 REF 24 LAST 219 06,3304 T 4705 0 MP BITg SCALE 2(+9)  SHIFT RIGHT g
0130 REF 7 ILAST 292 06,3305 50 132 1 INDEX BUF +2
0131 REF 2 LAST 292 06,3306 55«183 0 TS DELVX +1 FRACTIONAL PIPA PULSES SCALED 2(4+14)
0132 REF 33 LAST 292 08,3307 3 0002 0 CA o MAJOR PART
0133 08,3310 0 0006 1 EXTEND
0134 REF 25 LAST 292 06,3311 7 4705 0 MP BITg SCALE 2(+9)  SHIPT RIGHT ¢
0135 REF g LAST 292 06,3312 50 132 1 INDEX BUF +2
0136 REF 3 LAST 292 06,3313 21«163 0 DAS  DELVX (PIPAT) + (PIPAI)(SFE)
0137 REF 9 [AST 292 06,3314 50 132 1 INDEX BUF +2
0138 REF 1 08,3315 4 1452 1 Cs PIPABIAS (PIPA PULSES)/(CS) X 2(-8) *
0139 ’ 06,3316 0 0008 1 EXTEND
0140 REF 2 LAST 1715 06,3317 7 1074 1 MP 1/PIPADT (CS) X 2(+8) NOW (PIPA PULSES) X 2(+0)%
0141 08,3320 0 0008 1 EXTEND :
0142 REF 27 LAST 256 06,3321 7 4712 0 MP BITY SCALE 2(+14) SHIPT RIGHT 14 _ *
0143 REF )10 LAST 292 08,3322 50 132 1 INDEX BUF +2
' 0144 REP 4 LAST 292 06,3323 21«163 0 pAs DELVX (PIPAI) + (PIPAT)(SFE) - (BIAS)(DRLTAT)
0145 REF 311 [AST 292 06,3324 10 132 0 ccs BUF +2 PIPAZ, PIPAY, PIPAX
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L - MU COMPENSATION PACKAGE ) USPR«S PAGE NO. 2 E3 383
0146 REF 1 06,3325 6 7718 0 AD NEG1

0147 - REF 1 06,3326 1 3273 0 TCP 1/PIPAY +1

‘0148 . 06,3327. 13 330 0 ’ NOoP . LE33 THAN ZERO IMPOSSIBLE.

01481 08,3330 0 0003 1 RELINT
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L IMU COMPENSATION PACKAGE USBR«S PAGE NO, 3 F3 S3
PO1482 . .
0149 REF 2 IAST 292 06,3331 55x477 0 IRIGCOMP TS GCOMPSW INDICATE COMMANDS 2 PULSES OR LESS
0150 REP 12 LAST 3292 06,3332 54 130 1 TS BUP - INDEX COUNTER - IRIGX, IRIGY, IRIGZ
0151 ’ 06,3333 0 0008 1 IRIGX  EXTEND
0152 REF § LAST 292 06,3334 4 1183 0 DCs DELVX (PIPA PULSES) X 2(+14)
0153 REF 42 LAST 238 06,3335 52 155 1 DXCH MPAC
0154 REF 06,3338 3 1463 1 CA ADIAX (GYRO PULSES)/(PIPA PULSE) X 2(-3) *
0155 REP 3 _ 06,3337 0 3412 0 < oCQMPSUB -(ADIAX) (PIPAX) - (GYRO PULSES) X 2(+14)
0156 . 06,3340 0 0008 1 EXTEND :
015T REF . 06,3341 4 1185 0 DCS  DELVY (PIPA PULSES) X 2(+14)
- 0158  REF 43 LAST 294 06,3342 52 155 1 DXCH MPAC :
0159 REF 3 06,3343 4 1468 0 Cs ADSRAX (GYRO PULSES)/(PIPA PULSE) X 2(-3) *
0160 REF 2 LAST 294 08,3344 0 3412 0 c GCQMPSUB +(ADSRAX) (PIPAY) (GYRO PULSES) X 2(+14)
A01603 EXTEND dobk
A01604 DCs DELVZ ik (PIPA PULSES) X 2(+14)
Ag1605 . DxCH  MpAC bk
A01606 _ ca ADOAYX %k (GYRO-PULSES)/(PIPA PULSE) X 2(-3) *
A0160T - b\ GOQMPSUB  ¥kk  .(ADOAX) (PIPAZ) (GYRO PULSES) X 2(+14)
01861  REF 3 LAST 292 06,3345 4 1480 0 Cs NBDX (GYRO PULSES)/(CS) X 2(-5) _
0162 REF 3 08,3346 0 3441 0 c DRIFTSUB - -(NBDX)(DELTAT)  (GYRO PULSES) X 2(+14)
A 0183 ' 08,3347 0 0006 1 IRIGY  EXTEND )
0164 REF 2 LAST 204 06,3350 4 1185 0 DCs DELVY ’ (PIPA PULSES) X 2(+14)
. . 0165 REF 44 LAST 294 06,3351 52 155 1 DXCH  MpAC
' 0166 REF 1 08,3352 3 1464 0 CA ADIAY (GYRO PULSES)/(PIPA PULSE) X 2(-3) *
0167 REF 3 LAST 294 08,3353 o 3412 0 TC GCaMPSUB -(ADIAY) (PIPAY) (GYRO PULSES) X 2(+14)
0168 06,3354 0 0008 1 EXTEND
0189 'REF 1 06,3355 4 1187 1 DCS  DELvz (PIPA PULSES) X 2(+14)
0170 REF 45 LAST 294 06,3356 52 155 1 DXCH MPAC
0171 REF 08,3357 4 1467 1 Cs ADSRAY (GYRO PULSES)/(PIPA PULSE) X 2(-3) *
0172 REF 4 LAST 294 06,3380 0 3412 0 < GCoMPSUB +(ADSRAY) (PIPAZ) (GYRO PULSES) X 2(+14)
A01723 EXTEND folok
A01724 . DCs DELVX *k  (PIPA PULSES) X 2(+14)
A01725 . : DXCH MPAC Holok
A01728 CA ADQAY *ik  (GYRO PULSES)/(PIPA PULSE) X 2(-3) *
A01727 . TC GCOMPSUB %ok _(ADOAY)(PIPAX)  (GYRO PULSES) X 2(+14)
0173 REFP 1 08,3361 4 1461 1 Cs NBDY (GYRO PULSES)/(CS) X 2(-5)
0174 REF 2 LAST 294 08,3362 0 3441 0 < DRIFTSUR -(NEDY) (DELTAT)  (GYRO PULSES) X 2(+14)
0175 06,3363 .0 0008 1 IRIGZ BXTEND
0176 REF 3 LAST 204 06,3364 4 1165 0 DCs DELVY (PIPA PULSES) X 2(+14)
0177 REF 48 LAST 294 06,3365 52 155 1 DXCH  MPAC
0178 REF g 08,3366 3 1470 0 CA ADSRAZ (GYRO PULSES)/(PIPA PULSE) X 2(-3) *




~
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L
0179

0180
0181
0182
0183
0184

A01843

AD1844
A01845
Ap1848
A01847

‘0185
0186

IMU COMPENSATION PACKAGE

REF

§ LAST 294

-

LAST
LAST

LAST

294
294

2985

294

06,3367

06,3370
06,3371
06,3372
06,3373
06,3374

08,3375
06,3378

0 3412

0 0008
4 1167
52 158
3 1465
0 3412

3 1462
0 3441

(- NN

c oCaMpPsUB

EXTEND
DCS  DELVZ

_ DXCH MPAC
CA  ADIAZ
C acoMpsu8
EXTEND

- DCS  DELVX.
DXCH  MPAC
Cs  ApmAz

IC  oCopas
CA  NBDZ
¢ DRIFTSUB

20'35 OCT. 28,1988 KOOLADE .089 PAGE 295

3233

USERxS PAGE NO. 4 E3 83

-(ADSRAZ)(PIPAY) (GYRO PULSES) X 2(+14)

(PIPA PULSES) X 2(+14)
(GYRO PULSES)/(PIPA PULSE) X 2(-3) *
-(ADIAZ)(PIPAZ)  (GYRO PULSES) X 2(+14)
(PIPA PULSE) X 2(+14)

(GYRO PUL.SES)/(PIPA PULSE) X 2(-3) *
+(ADQOAZ) ( PIPAX) (GYRO PULSES) X 2(+14)

(GYRO PULSES)/(C8) X 2(-5)
+(NBDZ) (DELTAT) (GYRO PULSES) X 2(+14)
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L
0187 REF
0188
0189 REP
0191 REP
0192 REF
0193 REF
0194 REF
0194 REF
0195
0198 REF
0197  REP
0198 REF
0199 REP
0200
0201 REF
0202 REF
0203 REF
0204
0205 - REP
0206 REF
- 0207 REF
0208 REF
0209 REF
0210
0211  REP
0212 . REF
0213  REF
0214 REP
0215
0216  REF
0217  REF
0218  REF
0219 REP
0220 REF

LAST
LAST

LAST
LAST

LAST
LAST

LAST

LAST
LAST

LAST

LAST
LAST

LAST

LAST

294

292

251
294

292
292
218
295

296
68

1298

298
292

296

296

227
294

83

296

296
296
296
296
296

292

IMU COMPENSATION PACKAGE

06,3377
06,3400
06,3401

08,3402
06,3403
E3,1460
08,3404

08, 3405.

08,3408
08,3407
08,3410
08,3411
08,3412
08,3413
08,3414
06,3415

08,3416
08,3417
06,3420
06,3421
08,3422
08,3423

06,3424
08,3425
08,3426
08,3427
06,3430

06,3431
08,3432
06,3433
06,3434
06,3435
06,3436
06,3437

06,3440

11477
1 3402
1 3407

3 4764
0 5027

(=X -N-1

03474 0

14063

0 0003
3 0163
54 003
1 4570
568 154
0 0008

T 0154

52 123

3 0155
0 0008
T 0154
54 001
3 4714
20 123

3 0122
0° 0006
T 4677
50 130
21x472

3 0123
0 0008
T 4677
54 001
3 4714
50 130
21472

0 0002

OCOmmO OO0 COMMOOO M b

OO e s

IRIGy

ccs GOEPSW
TCF - +2

P IRIGy
CAP PRIO7
© NOVAC
EBANK= NEDX
2CADR 1 /GYRO
RELINT

Cca MODB

TS ERANKC
TCP SARETURN
EXTEND

MP MPAC
DXCH® vRF

ca

CA

EXTEND

MP BITi2
INDEx R?
DAS GCoMp
CA VEUP 41
EXTEND

MP BITY2
TS L

CAP ZERO
INDEx BUF
DAS GCOMp
™ Q

20'35 OCT. 28,1968 KOOLADE .09 PAGE 296

USER«8 PAGE NO, & B3 83

ARE GYRO COMMANDS GREATER THAN 2 PULSES
YES
NO

LEM PRIORITY HIGHER-THIS FOR PRELAUNCH

SET EBANK FOR RETURN

ADJA OR ADSRA COEFFICIENT ARRIVES IN A
C(MPAC) = (PIPA PULSES) X 2(+14)

(GYRO PULSES)/(PIPA PULSE) X 2(-3) *
NO§¥ = (GYRO PULSES) X 2(+11) *
MINOR PART PIPA PULSES

ADIA OR ADSRA

NO¥ = (GYRO PULSES) X 2(+11) *
PARTIAL RESULT - MAJOR

SCALE 2(+3) SHIFT RIGHT 3 *
RESULT = (GYRO PULSES) X 2(+14)
HI(ADIA)(PIPAT) OR HICADSRA)(PIPAI)
PARTIAL RESULT - MINOR

SCALE 2(4+3) SHIFT RIGHT 3 *

RESULT = (GYRO PULSES) X 2(4+14)
(ADIAY(PIPAT) OR (ADSRA)(PIPAT)
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MU COMPENSATION PACKAGE

L

0222
0223

0224
0225
0226
0z27
0228
0229
0230

0231
0232

0233 -

0234
0235
8230
0237

0238
. 0239
02490
0241
0242
0243
0244

- 0245

0246
0247
0248

3393 3 99439 39348 3 939 %%

g

15

10
15

21

LAST

LAST
LAST

LAST

. LAST

LAST
LAST

LAST
LAST
LAST
LAST
LAST

LAST
LAST

298

292
296

250
297
298

297

297
296
296
297
297

285
297
297
288
297

297

253
297
298
297

06,3441
06,3442

08,3443
06,3444
08,3445
06,3446
08,3447
06,3450
06,3451

08,3452
06,3453
06,3454
08,3455
08,3458
06,3457

- 06,3460

06,3461
08,3462
08,3463
06,3464
08,3465
06,3466
08,3467

06,3470
06,3471
08,3472
06,3473

0 0008
22 131

0 0006
T 1074
22 155
0 0008
7 4707
50 130
21x472

3 0155
0 0008
T 4707
54 001
3 4T14
50 130
21=472

3 4711
68 0130
56 130
50 000
11=4T1
1 3470
0 0131

T 1716
10 000
S55«4TT
0 0131

1

OOt e O OO = O

00O O

_O O

1 DRIFTSUB EXTEND
QXCH

DRFPTSUB2

BUP +1

EXTEND
MP 1/PIPADT
LXCH = MPAC +1

EXTEND

MP BIT4
INDEX BUR
DAS GCQOMP
CA MPAC +1
EXTEND

MpP BIT4
TS L

CAR -ZERO
INDEX BUF
DAS GCOMP
CAP ™wO0
AD BUF
XCH BUF
INDEX A

CcCs GCMP
TCP +2

TC BUF +1
MASK  NEGONE
CCs A

TS GCQMPSW
TC BUF +1

20°35 OCT. 28,1068 KOOLADE .089 PAGE 297

USERxS PAGE NO. 6 E3 83

C(A) = NBD (GYRO PULSES)/(CS) X 2(-5)
(C8) X 2(+8) NOW (GYRO PULSES) X 2(+3)
SAVE FOR FRACTIONAL COMPENSATION -

SCALR -2(+11) SHIFT RICHT 11
HI(NBD) (DELTAT) (GYRO PULSES) X 2(+14)
NOw MINOR PART

SCALE 2(+11) SHIFT RIGHT 11

ADD IN FRACTIONAL COMPENSATION
(NBD) (DELTAT) (GYRO PULSES) X 2(+14)

PIPAX, PIPAY, PIPAZ

ARE GYRO COMMANDS 1 PULSE OR GREATER
YES
NO

ARE GYRO COMMANDS GREATER THAN 2 PULSES
YES - SET GCOMPSW POSITIVE
NO



0287

0288
0269

0270

0271
0272
0273

0274
0275

0278
0277
0278
0279
0280

0281 -

0282
0283
0284
0285
0288

ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041
IMJ COMPRNSATION PACKAGE

REF 2
REP 22

LAST
LAST

REF 23
REP g

LAST
LAST

REF 18
REF 24
REF ¢

LAST
LAST
LAST

LAST
LAST
LAST

REP 28
REF 25
REF 19

LAST
LAST
LAST

REF 19
REF 28
REF 13

§
el

REFP 12

g
Butie

58

REF 29
REF 13

REF 20

REF 14

§

292
297

298
297

198
298

208

297
298
298

298
298
298

298
293
296
298

292
257

237

298
237

261

298
298

1298

298
298
298
298
298
298

298

08,3474
08,3475

06,3476
06,3477
08,3500
08,3501
06,3502
06,3503

08,3504
08,3505
08,3508
08,3507
08,3510
06,3511
06,3512

06,3513
06,3514
08,3515
08,3516

06,3517

06,3520

08,3521
06,3522
08,3523
08,3524

06,3525

06,3526

06,3527
08,3530
08,3531
08,3532
06,3533
06,3534

06,3535
08,3538
06,3537
06,3540
08,3541

3 4710
54 130

50 130
3 1472
0 0008
7 4703
50 130
55x472

3 4714
50 130
5Tx471
0 0008
T 4703
50 130
21=472

10 130
8 7718
1 3475
01471

3 3518
0 4555
17125
0 4555
17518
1 5112

3 4710
54 130

50 130

3 1472

0 0006
T 4703
50 130
23=472

10 130
8 7716
1 3526
01436
1 5112

-0 - OoO0O~O0OO0O -0 O QOO = O

OO~

- O e

GCQMPy

V08N30S

CAP

FOUR
TS By
INDEX BuP
CA GCOMP 41
EXTEND
Mp BITg
INDEX BUP
TS GCOMP 4+1
CAP ZERO
DX BuF
XCH GCaMP
EXTEND
MP BITy
INDEX BUP
DAs GCoMpP
CCs BF
AD NEGj3
TCF 1/GYRO +
ECADR QGCQMP
CAF LeCQuP
TC BANKCALL
CADR IMUPUL.SE
oo BANKCALL,
CADR  IMUSTALL
TCP ENDORPJOB
CAP POUR
TS BUF
INDEX BFP
CA GCOMP +1
EXTEND
MP BITg
INDEX BUF
LXCH GCOMP +1
ces BUr
AD NEG;
TCF GOOMPY +1
VN 0630
TCP ENDOFJOB
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USERxS PAGE NO. 7 E3 83

PIPAZ, PIPAY, PIPAX

SCALE GYRO COMMANDS POR IMUPULSE

FRACTIONAL PULSBS

SHIPT RIGHT 7

PRACTIONAL PULSES SCALED

SET OCOMP = 0 FOR DAS INSTRUCTION
GYRO PULSES '

SIFT RIGHT 7

ADD THESE TO PRACTIONAL PULSES ABOVE

PIPAZ, PIPAY, PIPAX

LESS THAN ZERO IMPOSSIBLE

CALL GYRO TORQUING ROUTINE

WAIT FOR PULSES TO GET OUT
TEMPORARY

PIPAZ, PIPAY, PIPAX
RESCALE

SHIFT MINOR PART LEFT 7 — MAJOR PART = o
BITS 8-14 OF MINOR PART WERE = o

PIPAZ, PIPAY, PIPAX
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L IMU COMPENSATION PACKAGE " USER«S PAGE NO. 8 E3 83
0287 REFP S LAST 29T 06,3542 11=477 0 NEDOHLY CCS GCOMPSH BYPASS IF GCOMPSW NEGATIVE
0288 08,3543 1 3546 1 TCP +3
0289 98,3544 1 3546 1 TP *2
0290 REF 16 LAST 298 06,3545 1 51121 P ENDOPJ(B
923005 . 86,3546 0 0004 O INHINT :
02901 REF 6 LAST 196 88,3547 10 076 1 cCs PLAGIRD2 PREREAD T3RUPT MAY COINCIDE
92902 REF 17 LAST 299 08,3550 1 51121 TCP BENDOFJ03
02903 REF 18 LAST 299 08,3551 151121 TCP ENDOAJ0B
02904 98,3552 1 3553 0 <P +1
02901 FREP 4 LAST 215 ©6,3553 3 0025 0 CA TIMEL (C8) X 2(+14)
0202 REP 4 LAST 297 ©8,3554 S5T=074 0 XCH 1/PIPADT PREVIQUS TIME2
02925 - 06,3555 0 0003 1 FELINT
0293 86,3556 4 0000 0 CM -
0204 REP 5 LAST 299 ©6,3557 6 1074 0 AD 1/PTPADT
0295 REP 78 LAST 297 06,3560 10 000 0 NBD2 CcCs A CALCULATE BLAPSED TIME
02968 REF 13 LAST 265 06,3561 6 47121 AD NE NO TIME) OVERFLOX .
0297 REF 1 06,3562 1 356T 1 TCP NAD3 RESTORE TIME DIFFERENCE AND JUMP
0298 . : 66,3563 1 3565 0 TCP +2 TIME] OVERFLOW
0299 REP 19 LAST 299 06,3564 151121 ICP ENDOFJ(B IP ELAPSFD TIME = 0 (DIFFERENCE = -0)
0300 06,3565 4 0000 O co CALCULATE ABSOLUTE DIFFERENCE
-y 0301 RPF 6 LAST 188 06,3566 6 46720 AD POSMAX
\ . .
Mo 0302 06,3567 0 0006 1 NBD3 EXTEND C(A) = DELTAT (€3 X 2(+14)
: 0303 REP 1g LAST 225 06,3570 7 4701 1 Mp BIT10 SHIPT RIGHT 5
0304 REP 18 LAST 296 06,3571 52 123 0 DxCH VRUP
0305 06,3572 0 0006 1 EXTEND
0308 REF 19 [AST 299 06,3573 30123 1 DCA VRUF
0307 REF 54 LAST 297 06,3574 52 155 1 DXCH  MPAC : DELTAT NOW SCALED (CS) X 2(+19)
0308 REF 29 LAST 298 06,3575 3 4714 1 Car ZERO
0309 REF 6 LAST 209 06,3576 55=477 O T3 GCOMPSW INDICATE COMMANDS 2 PULSES OR LESS
0310 REF 32 LAST 298 06,357T 54 130 1 s BUF PIPAX, PIPAY, PIPAZ
0311 REF 5 LAST 298 ©6,3500 4 1460 0 Ccs NBDX - (GYRO PULSES)/(CS) X 2(-5)
0312 REF 1 06,3601 0 3617 1 TC. PBIASSUB -(NBDX) (DELTAT) . (GYRO PULSES) X 2(+14)
0313 06,3602 0 0006 1 BXTEND
0314 REF 20 LAST 299 06,3603 4 0123 0 DCs vBUF :
0315 REP 55 LAST 299 06,3604 52 155 1 DXCH  MPAC DELTAT SCALED (CS) X 2(+19)
0316 REF 2 LAST 294 06,3505 3 1461 0 CA NBDY (GYRO PULSES)}/(CS) X 2(-5)
0317 REP 2 LAST 239 - 06,3506 0 3617 1 1c FBIASSB _(NBDY)(DELTAT) (GYRO PULSES) X 2(+14)
0318 : 06,3607 0 0006 1 EXTEND
0319 REFP 21 LAST 299 06,3610 4 01230 DCS VBUF
0320 REF 56 LAST 299 06,3611 52 155 1 DXCH  MPAC DELTAT SCALRD (CS) X 2(+19)
0321+ REF 2 LAST 295 06,3612 4 1462 1 cs NBDZ (GYRO PULSES)/(CS) X 2(-5)
0322 REF 3 LAST 299 06,3613 0 3817 1 TC FBIASSR +(NADZ) (DELTAT) (GYRO PUL.SES) X 2(+14)
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L IMU COMPENSATION PACKAGE USER«S PAGE NO. ¢ E3 83
0323 REF 1 1LAgY 299 06,3814 11477 0 CCs QCOMP Sy ARE GYRO COMMANDS GREATER THAN 2 PULSES
0324 REF 3 LAST 294 06,3615 1 3474 1 TCP 1/GYRO YES .

TCP ENDOPJOB NO

0325 REF 20 IAsT 299 08,3818 1 5112 1




ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041 20°35 OCT. 28,1968 KOOLADE 089 PAGE 301

L IMU COMPENSATION PACKAGE USER«S PAGE NO, 10 E3 83
0326 REP 35 LAST 208 08,3617 56 002 0 FBIASSUB XCH ]
0327 REF 33 LAST 2909 06,3820 54 1310 TS BUP +1
0328 REP 38 LAST 301 06,3621 3 0002 0 CA ] NBD SCALED (GYRO PULSES)/(CS) X 2(-5)
0329 08,3822 0 0006 1 EXTEND
0330 REF 57 LAST 299 06,3623 7 0154 0 P MPAC DELTAT SCALED (C8) X 2(+19)
0331 REF 34 LAST 301 06,3624 50 130 0 INDEX BUF

0332 REP 15 LAST 208 06,3625 21=472 0 DAS GCQMP HI(NBD)(DELTAT)  (GYRO PULSES) X 2(+14)
0333 REF 371 LAST 30t 06,3826 3 0002 0 CA Q NOW FRACTIONAL PART -
0334 i 08,3627 0 0006 1 EXTEND
0335 REF S8 LAST 301 06,3630 7 0155 1 MP MPAC +1
0338 REF 24 LAST 297 06,3631 54 001 1 TS L
0337 REF 30 LAST 299 06,3632 3 4714 1 CAFP ZERO
0338 REF 35 LAST 301 06,3833 50 130 0 INDEX BUP
0339 REFP 16 LAST 301 08,3834 21x472 0 DAs GCOMP (NBD) (DELTAT) (GYRO PULSES) X 2(+14)
0340 REF 1 08,3635 1 3461 0 TCFP DRPTSUB2 CHECK MAGNITUDE OF CQMPENSATION
03401 REF 37 LAST 298 06,3638 0 4555 0 LASTHIAS TC BANKCALL
03402 REF 1 : 08,3637 17075 0 CADR  PIPUSE
0341 REF 8 LAST 300 08,3640 11=x477 0 ccs GCOMP SW BYPASS IF GCOMPSW NEGATIVE
0342 06,3641 1 3844 0 TCP +3

. 0343 06,3642 1 3644 0 TCF +2

N\ 0344 REF 21 LAST 300 08,3643 1 51121 TCF ENDOFJOB

0345 REF .1 06,3644 3 7665 0 CAFP PRIO31 2 SECONDS SCALED (CS) X 2(+8)
0348 REF 8 LAST 209 06,3645 57x074 O XCH 1/PIPADT
0347 : 06,3648 4 0000 0 cou :
0348 REF 4 LAST 174 06,3847 6 1246 0O AD PIPTIMEL +1 TIME AT PIPA =0
0349 REF 1 06,3650 1 3560 0 TCF NBD2
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L

ROOO1
RO002
Roco3
RO004

RO009

Roo10
ROO11
R0012
R0013
ROO14
R0015
RO016
ROO1T
R0O18

RO020"
R0O021
Ro022
Ro023
Ro024
R0025
ROO26

RoO27
ROO28
Roo29
Ro0291
R0030
ROO31

Ro032
R0033
RO034 .
RO035

R0036
ROO37
R0O38
RO039
ROG40
RO045

R0048
RO04505

PINBALL GAME BUTTONS AND LIGHTS USERxS PAGE NO. 1 Eo 83

PROGRAM NAME - KEYBOARD AND DISPLAY PROGRAM

MID NO - 4 DATE - 27 APRIL 1467 ASSEMBLY - PINDISK REV 17
MOD BY - PILENE :
LOG SECTION - PINBALL GAME BUTIVNS AND LIGHTS

FUNCTIONAL DESCRIPTION-

THE KEYBOARD AND DISPLAY SYSTEM PROGRAM OPERATES UNDER EXECUTIVE
CONTROL AND PROCESSES INFORMATION EXCHANGED BETWEEN THE AGC AND THE

9 "R OPERATOR. THE INPUTS TO THE PROGRAM ARE FROM THE KEYBOARD,
FROM INTERNAL PROGRAMS, AND FROM THE UPLINK.

THE LANGUAGE OF COMMUNICATICN WITH THE PROGRAM IS A PAIR OF WORDS
KNOWN AS VERB AND NOUN. EACH OF THESE IS REPRESENTED BY A 2 CHARACTER
DECIMAL NUMBER. THE VERB CODE INDICATES WHAT ACTION IS TO BE TAKEN, THE
NON CODE INDICATES TO WHAT THIS ACTION IS APPLIED, NOUNS USUALLY
REFER TO A GROUP OF ERASABLE REGISTERS.

VERBS ARE GROUPED INTO DISPLAYS, LOADS, MONITORS (DISPLAYS THAT ARE -
UPDATED ONCE PER SECOND), SPECIAL FUNCTIONS, AND EXTENDZD VERBS(THSSE
ARE QUTSIDE GF THE DOMAIN OF PINBALL AND CAN BE FOUND UNDER LOG SECTION
'EXTENDED VERBS') .

A LIST OF VERBS AND NOWNS IS GIVEN IN LOG SECTION YASSEMBLY AND
OPERATION INFORMATION®

CALLING SEQUENCES-

KEYBOARD?
EACH DEPRESSION OF A MAIN (NAVIGATION) KEYBOARD BUTTON ACTIVATES

INTERRUPT KEYRUPT1 (KEYRUPT2) AND PLACES THE 5 BIT KEY CODE INTO

CHANNEL 15 (CHANNEL, 16). KEYRUPT1 (KEYRUPT2) PLACES THE KEY

CDE INTO MPAC, ENTERS AN EXECUTIVE REQUEST FOR THE KEYBOARD AND DISPLAY

PROGRAM (AT *CHARIN'), AND EXECUTES A RESUME.

UPLINK? .

EACH WORD RECEIVED BY THE UPLINK ACTIVATES INTERRUPT UPRUPT WHICH
PLACES THE 5 BIT KEY CODE INTO MPAC, ENTERS AN EXECUTIVE REQUEST FOR THE
KEYBOARD AND DISPLAY PROGRAM (AT'CHARIN') AND EXECUTES A RESUME .

INTERNAL PROGRAMS®

INTERNAL PROGRAMS CALL PINBALL AT *NvSUB® WITH THE DESIRED VERB/NOUN
CODE IN A (LQY 7 BITS FOR NOUN, NEXT 7 BITS FOR VERB), DETAILS
DESCRIBED ON REMARKS CARDS JUST BEFORE 'NySUB' AND 'NVSBWAIT® (SEE
SYMBOL TABLE FOR PAGE NUMBERS) .
NORMAL EXIT MODES-

IF PINBALL WAS CALLED BY EXTERNAL ACTION, THFERE ARE FQUR EXITS®
1} ALL BUT (2), (3), AND (4) EXIT DIRECTLY TO ENDORJQA

302
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L PINBALL GAME BUTTONS AND LIGHTS USER«S PAGE NO. 2 Bo 83
RO0461 2) EXTENDED VERBS GO TO THE EXTENDED VERB FAN A8 PART OF THE
RO04615 . PIMBALL EXECUTIVE JO3 WITH PRIORITY 30000. IT IS THE
RO0462 RESPONSIBILITY OF THE EXTENDED VERB CALLED TO EVENTUALLY
RO0463 CHANGZ PRIORITY (IF NECESSARY) AND DO AN ENDOPJOB.
RO04635 ALSO PINBALL I8 A NOVAC JOB. EBANK SET FPOR COMMON.
RO0484 3) VERB 37. CHANGE OF PROGRAM (MAJOR MCDE) CALLS *v37' IN THE
RO0465 - SERVICE ROUTINES AS PART OF THE PINBALL EXEC JOB WITH PRIO

©  R0O04686 30000. THE NEW PROGRAM CODE (MAJOR MODE) I8 LEFT IN A,
RO0487T . 4) KBY RELEASE BUTTON CALLS 'PINBRNCH® IN THE DISPLAY INTERFACE
RO0468 : ROUTINES AS PART OF THE PINBALL EXEC JOB wITH PRIO 30000 IF
ROO469 THR KEY RELEASE {,IGHT IS OFF AND 'CADRSTOR’ I8 NOT +0.
RO04T IF PINBALL wAS CALLED BY INTERNAL PROGRAMS, EXIT FROM PINBALL 1S BACK

RO048 7TO CALLING ROUTINE. DETAILS DESCRIBED IN REMARKS CARDS JUST BEFORE
RO049 NVSUB’ AND NVSBWAIT' (SEE SYMBOL TBLE FOR PAGE NUMBERS) . o
RO050 ALARM- OR ABORT BEXIT MODES- . .

R0051 EXTERNAL INITIATION®
- RO052 IF SOME IMPROPER SEQUENCE OF KEY C(DES IS DETECTED, THE OPERATOR
R0053 ERROR LIGHT IS TURNED N AND EXIT IS TO ’ENDORJOB’ .

R0054  INTERNAL PROGRAM INITIATION®

ROO55 IP AN ILLEGAL v/N COMBINATION IS ATTEMPTED, AN ABORT IS CAUSED
R0056  (WITH OCTAL 01501).

3 Roos_e] IF A SECOND ATTEMPT IS MADE TO GO TO SLEEP IN PINBALL, AN ABORT IS
RO0562 CAUSED (WITH OCTAL 01208). THERE ARE TWO WAYS TO GO TO SLEEpP IN PINBALL®
R00563 1) ENDIDLE OR DATAWAIT.

RO0564 2) NVSBWAIT, PRENVBSY, OR NVSUBUSY.

R0057 CONDITIONS LEADING TO THE ABWE ARE DESCRIBED IN FORTHCOMING MI’f/IL
Ro058 E-REPORT DESCRIBING KEYBOARD AND DISPLAY OPERATION FOR 278.
RO059 OQUTPUT-

RO0BO INFORMATION TO BE SENT TO THE DISPLAY PANEL IS LEFT IN THE °'DSPTAR’
RO061 BUFFERS REGISTERS (UNDER EXEC CONTROL). ’'DSPOUT’ (A PART OF T4RUPT)
R0062 HANDLES THE PLACING OF THE ’DSPTAB’ INFORMATION INTO QUTPUT CHANNEL 10
R0063  IN INTERRUPT.

R0064 PERASABLE INITIALIZATION-

RO065 FRESH START AND RESTART INITIALIZE THE NECESSARY E REGISTERS FOR
Roo66 PINBALL IN *STARTSUB'. REGISTFRS ARE' DSPTAB BUFFER, CADRSTOR,
Ro087  REORET, CLPASS, DSPLOCK, MONSAVE, MONSAVE1, VERBREG, NOUNREG, DSPLIST,
RO068 DSPCOUNT, NQUT.
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RO069
ROOT0
ROOT1

RO0OT2
ROOT3

ROOT4
ROO75
RoO78
ROOT?

R0083
RO0B4

Ro0851
R00852
R008525
Ro0852T

R00853
Ro0854

RO0855
RO0B56

R0086

RO08G1
R00862
RO0863
Ro08B4

RoO8T
RO088

R0089
RO0891
R0090 -
RO091

- RO092
RO150

RO151

PINPALL, GAMZ BUTTONS AXD LIGHTS USERx8 PAGE NO. 3 Bp 83

A COMPLETE LIST OF ALL THE BRASABLES (BOTH RESERVED AND TEXPORARIES) FOR
PINBALL: IS GIVEN ERLO7._
THE POLLONING ARE OF GENEPAL INTEREST-

REMARKS CARDS PRZCEDE THZ REFERENCED SYVSIL DEFINITION. SEE SYMBOL
TABLE TO PIND APPROPRIATZ PAGE NUVBERS.

NvsiB  CALLING POINT POR INTERNAL USE OF PINBALL,.
OF RELATED INTEREST NVSBVAIT
NvSUBUSY
PRENVBSY

ENDIME  ROUTINE FOR INTERNAL PROGRAMS WISHING TO GO TO SLEEP WHILE
AWAITIRG OPERATORS RESPONSE,

DSPMM  ROUTINE BY wHICH AN INTERNAL PROGRAM MAY DISPLAY A DRCIMAL
PROGRAM CODE (MAJOR MODE)' IN THE PROGRAM (MAJOR MODZ) LIGHTS.
(DSP4 DOZS NOT DISPLAY DIRECTLY BUT ENTERS EXEC REQUEST
FOR DSprMJB WITH PRIO 30000 AND RETURNS TO CALLER.)

BLANKSUB  ROUTINE BY tHICH AN INTERNAL PROGRAM MAY BLANK ANY
COMBINATION OF THE DISPLAY REGISTERS Ri, Rz, R3.

JAMTERM  ROUTINES BY ®HICH AN INTERNAL PROGRAM MAY PERPORM THE
JAMPROC ~ TERMINATE (V 34) OR PROCEED (V 33) FUNCTION .

MONITOR  VERBS FOR PERIODIC ( j PER SEC) DISPLAY.

PLEASE PERFORM, PLEASE MARX SITUATIONS
REMARCS DESCRIBING HOW AN INTERNAL ROUTINE SHQULD HANDLE
T™ESE SITUATIONS CAN BE FOUND JUST BEFORE NVSUB® (SEE
SYMBOL TABLE FOR PAGE NUVBER)

THE QN TBLE PORVAT IS DESCRIBED ON A PAGE OF REMARKS CARDS JUST
BEFORE 'DSPABC*® (SEE SYMBOL TABLE FOR PAGE NUMBER) .

THE NOUN TABLES THEMSEIVES ARE FOUND IN LOG SECTION *PINBALL NOUN
TABLES® .
FOR FURTHER DETAILS ABQUT OPERATION OF THE KEYBOARD AND DISPLAY SYSTEM
PROGRAM, SEE THE MISSIQN PLAN AND/OR MIT/IL E-2129
DESCRIBING KEYBQARD AND DISPLAY OPERATION FOR 27a.
THE FOLLOJING QUOTATION IS PROVIDED THROUGH THE COQURIESY OF THE AUTHORS.

P'IT WILL BE PROVED TO THY FACE THAT THOU HAST MEN ABQUT THEE THAT
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RS2
RO153

RO154
RO155
RO156

RO1S5T
RO158
RO159
R0180
RO161
RO162
RO163
RO1684
- RO185
RO18686
R0187
RO168

RO169 -

RO1T0
RO1T1
RO172
RO1T3
RO1T4

RO1TS

RO176
RO17T
RO178
RO1T9
RO1795
RO180
Ro181
RO182
RO183
RO184
RO185
RO186
RO187
RO188
‘RO189
RO190
RO191
Ro192

PINBALL GAME BUTTONS AND LIGHTS

20'35 OCT. 28,1968 KOOLADE .069 PAGE

USERxS PAGE NO. 4 Eo S3

USUALLY TALK OF A NOUN AND A VERB, AND SUCH ABOMINABLE WORDS AS NO
CHRISTIAN FAR CAN ENDURE TO HEAR,'’

DSPCOUNT ERASE
DECBRNCH ERASE
VERBREG ERASE

NOUNREG ERASE
XREG ERASE
- YREG ERASE
ZREG ERASE
XREGLP ERASE
YREGLP ERASE
HITEMOUT =
ZREGLP PRASE
LOTEMQUT =

MODREG  ERASE

DSPLOCK ERASE
REQRET ERASE
LOADSTAT ERASE
CLPASS ERASE
NOUT ERASE
NOUNCADR ERASE
MONSAVE ERASE
MONSAVEY ERASE
MONSAVE2 ERASE
DSPTAB  ERASE
CADRSTOR ERASE
NVOTEM  ERASE

NVBNKTEM ERASE

VERBSAVE ERASE
DSPLIST ERASE
EXTVBACT REASE
DSPTEM) ERASE
DSPTEM2 ERASE

HENRY 6, ACT 2, SCENE 4
THE FOLLOWING ASSIGMENTS FOR PINBALL ARE MADE ELSEWHERE

YREGLP

ZREGLP

+13D

+2

RESERVED FOR PINBALL EXECUTIVE ACTION

DISPLAY POSITION INDICATOR

+DEC, - DEC, OCT INDICATOR

VERB CODE

NON CODE

Ri INPUT BUFFER

Rz INPUT BUFFER

R3 INPUT BUFFER

LO PART OF XREG (FOR DEC CONV ONLY)

LO PART OF YREG (FOR DEC CONV ONLY)

TEMP FOR DISPLAY OF HRS, MIN, SEC
MUST = LOTEMOUT-1.

LO PART OF ZREG (FOR DEC CONV ONLY)

TEMP FOR DISPLAY OF HRS, MIN, SEC
MUST = HITEMQUT+1.

MODE CODR

KEYBOARD/SUBROUTINE CALL INTERLOCK

RETURN REGISTER FOR LOAD

STATUS INDICATOR FOR LOADTST

PASS INDICATOR CLEAR

ACTIVITY COUNTER FOR DSPTAB

MACHINE CADR FOR NOUN

N/v CODE FOR MONITOR. (= MONSAVE1-1)

NOUNCADR FOR MONITOR(MATHS) =MONSAVE +1

NVMONOPT OPTIONS

0-10,DISPLAY PANEL BUFFER.11-13,C RELAYS

ENDIDLE STORAGE -

NVSUB STORAGE FOR CALLING ADDRESS

MUST = NVBNKTEM-1

NVSUB STORAGE FOR CALLING BANK

WAITING REG FOR DSP SYST INTERNAL USE
EXTENDED VERB ACTIVITY INTERLOCK
BUFFER STORAGE ARFA 1 (MOSTLY FOR TIME)
BUFFER STORAGE ARFA 2 (MOSTLY FOR DEG)

END OF ERASABLES RESERVED F‘OR PINBALL: EXECUTIVE ACTION
TEMPORARIES FPOR PINBALL EXECUTIVE ACTION
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RO193
RO194
RO195

R0O196
RO197
RO198
RO199

R0200
R0201
R0202
RO203

RO204
RO205
Ro2086
RO207

RO208
R0209
R0210
RO211
Ro212
Ro213
RO214
R0215
RO218
RO217
R0218

Ro219
R0220

Ro221
Roz22

R0223
RoZ24

R0225
Ro226

Ro227

Ro228 -

R0229

RO230
R0231

ASSEMBLE BERVISION 249 OF AGC PROGRAM COLOSSUS BY NASA- 2021111-041 -

PINBALL GAME BUTTONS AND LIGHTS

DSEXIT
BXITEM

g )

g 2

;
CRER LRI

SFTEMP2
LOTEMIN

MIXTEMP
SIGNRET

INTB15+
INTB15+

INTBi5+

INTBIT15
INTBIT15
INTBITYS
INTBIT15

+1
+1
+1
+1

+2
+2
+2

+3
+3

RETURN FCR DSPIN
RETURN FOR SCALE FACTOR ROUTINE SELECT
RETURN FOR 2BLANK

RETURN FOR SBLANK

RETURN FOR DSPvD

RETURN FOR PUTCOM(DEC LOAD)
TEMP FOR CHARIN

RETURN FOR UPDATNN, UPDATVB
TEMP FOR CHARIN

COUNTER FOR ERROR LIGHT RESET
COUNTER FOR SCALING AND DISPLAY (DEC)

TEMP FOR +,- (N
COUNTER FOR MIXNOUN FETCH

COUNTER FOR OCTAL DISFLAY VERBS
COUNTER FOR FETCH (DEC DISPLAY VERBS)

TEMP FOR +,- (N
TEMP FOR NVSUB

20’35 OCT. 28,1968 KOOLADE .069 PAGE 308

STORAGE FOR SF CONST HI PART(=SFTEMP2-1)

TEMP FOR LOAD OF HRS, MIN, SEC
MUST = LOfEMIN-3 .
POR DSPIN -

STORAGE FOR SF CONST LO PART(=SFTEMP1+1}

TEMP FOR LOAD OF HRS, MIN, SEC
MUST = HITEMIN.].

FOR MIXNOUN DATA

RETURN FOR +,- ON

ALSO MIXTEMP+1 = VBUF+4, MIXTEP+2 = VBUF45.

- ENTRET

WOCNT
INREL

DSPMMTEM
MIXBR

TEML ERASE
DSREL =

Imwmw;

TEM3 ERASE

DOTINC
DOTRET
DOTRET
MATINC
MATINC

TEM1

TEM2
TEM2

TEM3

EXIT FROM ENTER

CHAR COUNTER FOR DSPWD
INPUT BUFFER SELECTOR ( X,Y,Z, REG )

DSPCQUNT SAVE FOR DSPMM
INDICATOR FOR MIXED OR NORMAL NOUN

EXEC TEMP
REL. ADDRESS FOR DSPIN

EXEC TEMP
MAGNITUDE STORE FOR DSPIN
MIXNQUN INDIREGT ADDRESS STORAGE

EXEC TEMP
FOR DSPIN

USERxS PAGE NO.
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EXEC TEMP

LIST POINTER FOR GRABUSY
RETURN FOR RELDSP
RETURN FOR FREEDSP
RETUPN FOR DSPSIGN
RETURN POR SEPSEC
RETURN FOR SEPMIN

R0232 TEW
R0O233 LSTPTR
R0234 RELRET
R0235 FREERET
R0238 DSPEDRET
R023T  SEPSCRET
R0238  SEPNVRET

1 1p23n

RO239 TEMS EXEC TEMP

RO240 NOUNADD TEMP STORAGE FOR NOUN ADDRBSS

RO241 NNADTEM ERASE TEMP FOR NOUN ADDRESS TABLE ENTRY

R0242 NNTYPTEM ERASE TEMP FOR NON TYPE TABLE ENTRY

‘RO243 IDAD)TEM ERASE TEMP FOR INDIR ADRESS TABLE ENTRY(MIXNN)
RO244 MUST = IDAD2TEM-1, = IDAD3ITEM-2.

R0245 IDAD2TEM ERASE TEMP FOR INDIR ADRESS TABLE ENTRY(MIXNN)
RO248 MUST = IDAD1TEM+1, = IDAD3TEM-1.

RO247 IDAD3TEM ERASE TEMP FOR INDIR ADRESS TABLE ENTRY(MIXNN)
RO248 ’ MUST = IDAD1TEM+2, = IDAD2TEM+1. .
R0249 ° RUTMXTEM ERASE TEMP FOR SF ROUT TABLE ENTRY(MIXNN ONLY)

R0250 PEND OF TEMPORARIES POR PINBALL EXECUTIVE ACTION
R02501 ADDITIONAL TEMPORARIES FOR PINBALL EXECUTIVE ACTION

R02502 MPAC, THRU MPAC +§

‘RO2503 BUP, +1, +2

RO2504 BUPZ, +1, +2

RO2508 MPTEMP

R02507 -ADDRWD

RO2509 END OF ADDITIONAL TEMPS FOR PINBALL EXEC ACTION
RO251 RESERVED POR PINBALL INTERRUPT ACTION

Rp252 DSPCNT ERASE COUNTER POR DSPOUT
R0253 UPLOCK  ERASE BIT1 = UPLINK INTERLOCK (ACTIVATED BY
A0254 RECEPTION OF ‘A BAD MESSAGE IN UPLINK)

Ro255 BND OF ERASABLES RESERVED FOR PINBALL, INTERRUPT ACTION
R0256 TEMPORARIES FOR PINBALL INTERRUPT ACTION

«

RO257 KEYIRMP1 = WAITEXIT TEMP FOR KEYRUPT, UPRUPT
R0258 DSRUPTEM = WAITEXIT TEMP FOR DSPOUT :
R0259 KEYIFMPZ = RUPTAGN TEMP FOR KEYRUPT, UPRUPT

Ro260 BND OF TEMPORARIES FOg PINBALL INTERRUPT ACTION




Po261
Ro262
R0263
RO264
R0265
RO266
RO267T
RO268
RO269
RO270
Ro271
RO272
RO273
RO274
RO2TS
RO2768
RO27T
RO278

RO279
RO280
Ro281
Ro282
RO283
Ro284

Ro285
RO286
R0287
R0288
RO289
- RD290
Ro291
RO292
R0293
RO294
R0O295
R0296
RO287

RO298
RO299
RO300
RO301
RO302
Ro303
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PINBALL: GAME BUTTONS AND LIGHTS USERxS PAGE NO, 7
THE INPUT CODES ASSUMED POR THE KEYBOARD ARE,

0 10000

1 00001

9 01001

VERB 10001

ERROR RES10010

KEY RLSE 11001

+ 11010

- 11011

ENTER 11100

CLEAR 11110

NOON 11111

- QUTPUT FORMAT FOR DISPLAY PANFL. SET OUTp TO AAAABCCCCCDDDDD

A-8 SELECT A RELAYWORD, THIS DETERMINES WHICH PAIR OF CHARACTERS ARE
ENERGIZED

B FOR SPECIAL RELAYS SUCH AS SIGNS ETC.

C-S 5 BIT RELAY CODE FOR LEFT CHAR OF PAIR SELECTED BY RELAY\YORD
D-8 5 BIT RELAY CODE FOR RIGHTCHAR OF PAIR SELECTED BY RELAYWORD ,

THE PANEL APPEARS AS FOLLONS,

MDY MD2 (MAJOR MODE)
VD1 vD2 (VERB) ND1 ND2 (NO)

RiD1  RiD2 RiDP3 RiD& RiDs (Ry)

R2D1  R2D2 R2D3 ReD4 R2D5  (R2)

R3D1  R3D2 R3D3 R3D4 R3D5 (R3)

FACH OF THESE IS GIVEN A DSPCOUNT NUMBER FOR USE WITHIN COMPUTATION ONLY
MD1 25 R2D1 11 ALL ARE OCTAL

MDDz 24 R2D2 10

w1 23 R2D3 17

vz 22 R2D4 6

ND1 21 R2D5 5

ND2 20 RiD1 4

RiD1 18 R3D2 3

RiD2 15 R3D3 2

RID3 14 R3D4 3

RiD4 13 RIDs o

RiDs 12

THERE IS AN 11 REGISTER TABLE (DSPTAB) FOR THE DISPLAY PANEL.
DSPTAB RELAYWD BIT11 BITS 10-6 BITS 5-1
RELADD )

10 1011 M1  (25) MDZ2  (24)
9 1010 VD1 (23) VD2 (22)
8 1001 NDy (21) ND2 (20)
7 1000 R1D1 (18

Eo S3




i
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RO304 6 0111 +R1 R1D2z (15) R1D3 (14)
RO305 8 0110 -R1 RiD4 (13) R1Ds (12)
R0306 4 0101 +R2 R2D1 (11) R2D2 (10)
RO30T 3 0100 -R2 RzD3 (7) R2D4 (8)
RO308 2 0011 R2Ds (5) R3D1 (4)
RO309 1 0010 +R3 R3D2 (3) R3D3 (2)
‘RO310 0 0001 -R3 R3D4 (1) R3Ds5 (0)
RO311 0000 NO RELAYWORD

RO312 THE 5 BIT OUTPUT RELAY CODES ARE’

R0313 BLANK 00000

RO314 0 10101

RO315 1 00011

R0O316 2 11001

RO317 3 11011

.RO318 4 01111

RO319 5 11110

R0O320 3 11100

RO321 7 10011

Ro322 8 11101 _

- R0O323 9 11111 . ’ . .
R03231 * OUTPUT BITS USED BY PINBALL’

R03232 KEY RELEASE LIGHT - BIT 5 OF CHANNEL 11
R03233 VERB/NOUN FLASH - BIT ¢ OF CHANNEL: 11

RO3234 OPERATOR ERROR LIGHT - BIT 7 OF CHANNEL 11
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P0324  START OF EXECUTIVE SECTIC: QF PINBALL
0325 49,2000 BARK 40
032501 REF 40,2000 SETLOC PINBALL)
032502 40,2000 BANK
03255 REF 3 CONT 40/PIN
0330 REF 14 LAST 209 40,2000 3 4712 1 CHARIN CAFP NE BLOCK DISPLAY SYST
0331 REF 2 LAST 188 40,2001 57«012 ¢ XCH DSPLOCK MAKE DSP SYST PUSY, BUT SAVE OLD
0332 EF&F 40,2002 54 115 0 ™S 21/22R8G C(DSPLOCK) FOR ERROR LIGHT RESET.
03321 REF 2 LAST 188 40,2003 11=042 1 cCs CADARSTOR ALL KEYS EXCEPT ER TURN ON KR LITE IP
03322 40,2004 0 20068 0 c +2 CADRSTOR IS PULL. THIS REMINDS OPERATOR
03323 REF 3 40,2005 © 2013 1 o\ CHARINZ TO RE-ESTABLISH A FLASHING DISPLAY
03324 REP 40,2008 4 2057 0 cs BLRCODE) WHICH HE HAS OBSCURED WITH DISPLAYS OF
03325 REF 59 LAST 301 40,2007 6 0154 1 AD MPAC HIS OaN (SEE REMARKS PRECEDING ROUTINE
03326 40,2010 0 0006 1 EXTEND VBRELDSP) _
03327 REF 2 LAST 310 40,2012 1 2013 0 Bzp CHARIN?
03328 REF 3 40,2012 0 4410 0 Tc RELDSPON
0333 REF 60 LAST 310 40,2013 56 154 1 CHARIN2 XCH MPAC
0334 REF 3 40,2014 54 117 1 TS CHAR
0335 REF 77 LAST 299 40,2015 50 000 1 . INDEX A
0336 46,2016 0 2017 0 c +1 INPUT CODE ANCTION
0337 REF 3 40,2017 0 3335 1 TC CHARALRM 0
0338 REP 40,2020 0 2076 1 TC NM 1
0333 REF 2 LAST 310 40,2021 0 2078 1 Tc M 2
0340 REF 3 IAST 310 40,2022 o0 2076 1 TC MM 3
© 0341 REF 4 LAST 310 40,2023 0 2076 1 o NM 4
0342 REF 5 LAST 310 40,2024 0 2076 1 TC NOM 5
0343 REF -6 LAST 310 40,2025 0 2076 1 TC N [
0344 REP 7 LAST 310 40,2025 0 2076 1 ° N T
0345 REF 3 40,2027 0 2062 1 v 89TEST 10 8
0346 -REF 2 [AST 310 40,2030 0 2082 1 c 89TEST 11 9
0347 REF 2 [AST 310 40,2031 0 3335 1 TC CHARALRM 12
0348 REF 3 LAST 310 40,2032 0 3335 1 1 CHARALRM 13
0349 REF 4 LAST 310 40,2033 0 3335 1 T CHARALRM 14
0350 REF 5 LAST 310 .40,2034 0 3335 1 c CHARALRY 15
0351 REF @ [LAST 310 40,2035 0 3335 1 T CHARALRY 16
0352 REF 7 IAST 310 40,2035 0 3335 1 TC CHARALFRM 17
0353° REF g LAST 310 40,2037 0 2074 0 C NM -2 20 [
0354 REF ) 40,2040 0 2255 1 T VERB 21 VERR
0355 REF 1 40,2041 0O 3504 0 TC ERROR 22 ERROR LIGHT RESET
0356 REF g LAST 310 40,2042 0 3335 3 TC CHARALRY 23
0357 REF g LAST 310 40,2043 0 3335 1 TC CHARALRM 24
0358 REF 10 LAST 310 40,2044 0 3335 1 TC CHARALRY 25
0359 REF 11 LAST 310 40,2045 0 3335 1 i\ CHARALRM 26
0360 REF 12 LAST 310 40,2046 0 3335 1 TC CHARALRM 27
0361 REF 13 LAST 310 40,2067 0 3335 1 TC CHARALRY 30
0362 REFP 1 40,2050 0 3362 0 TC VBRELDSP 3 KEY REUPASE
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0383 REF 1 40,2051 O 2310 1 T - POSGN . 32 +

0364 REF 1 40,2052 0 2275 O b\ NEGSGN 33 -

0385 REBF 1 40,2053 0 2060 0 TC.  ENTERIMP - 34 ) ENTER

0366 REF 14 LAST 310 40,2054 0 3335 1 TC CHARALRM 35

0367 REF 1 40,2055 0 2370 1 Y CLEAR - 38 CLEAR

0368 REFP 1 40,2056 0 2271 1 c NOUN 37 NOUN

03685 40,2057 00022 1 ELRCODE; OCT 22

0389 REP 15 LAST 261 40,2080 0 4574 0 ENTERJMP TC POSTJUMP

0370 REF 1 40,2081 62002 1 CADR ENTER

0371 REF 3 LAST 188 40,2062 10 777 1 89TEST CCS  DSPCONT

03712 40,2083 O 2087 1 1C +4 +

0373 40,2064 O 2087 1 b\ +3 +0 ‘

0374 REF 22 LAST 301 40,2085 0 5112 0 b\ ENDORJ(B - BLOCK DATA IN IP DSPCOUNT IS - OR -0
0375 REF 23 LAST 311 40,2088 0 5112 0 T ENDORJCB -0

0376 REF 2 LAST 32 40,2087 3 8214 0 cap THREE

03TT REF 1 - 40,2070 T 1000 1 MASK  DECBRNCH

0378 REF 78 LAST 310 40,2071 10 000 O ccs A

0379 REP g LAST 310 40,2072 0 2076 1 Lo NM IF DECBRNCH IS +, 8 OR 9 (K

0380 REP 15 LAST 311 40,2073 0 3335 1 TC CHARALRM IF DECBRNCH IS +0, REJECT 8 OR 9

R0381 NUM ASSEMBLES OCTAL 3 BITS AT A TIME. FOR DECIMAL IT CONVERTS INCOMING
RO332 WORD AS A FRACTION, KEEPING RESULTS TO DP,

R0383 OCTAL RESULTS ARE LEFT IN XREG, YREG, OR ZREG. HI PART OF DEC IN XREG,
RO384 YREG, ZREG. THE LO¥ PARTS IN XREGLP, YREGLP, OR ZREGLP)

R0385 DECBRNCH IS LEFT AT +0 FOR OCT, +1 FOR + DEC, +2 FOR - DEC.

R0386 P DSPCOUNT WAS LEFT -, NO MORE DATA IS ACCEPTED.

0387 REP 31 LAST 301 40,2074 3 4714 1 CAF ZERO

0388 REF 2 LAST 310 40,2075 54 117 1 TS CHAR

0389 REF 4 LAST 311 40,2076 10 777 1 NM CCs DSPCOUNT

0390 . 40,2077 0 2103 1 c +4 +

0391 40,2100 0 2103 1 Lo +3 +0

0392 40,2101 0 2102 0 i\ +1 -BLOCK DATA IN IPF DSPCOUNT IS -
0393 REF 24 LAST 311 40,2102 0 5112 0 c ENDOFJCB -0

0394 REF "1 40,2103 0 2225 0 < GETINREL

‘0395 REP 2 LAST 188 40,2104 11=015 0 CCs CLPASS IF CLPASS IS + OR +0, MAKE IT 40.
0396 REFP 32 LAST 311 40,2105 3 4714 1 CAF ZERO i

‘0397 REF 3 IAST 311 40,2108 55=015 0 TS CLPASS

0398 40,2107 0 2110 0 TC +1

0399 REF 3 IAST 311 40,2110 50 117 0 INDEX CHAR

0400 REP 2 LAST 131 40,2111 3 4072 0 CAF RELTAB

0401 REP 2 LAST 227 40,2112 T 4382 0 MAK  LOW5

0402 REF 1 - 40,2113 54 124 1 TS CDE

0403 REF 5 LAST 311 40,2114 3 0777 0 ca DSPCQUNT

0404 REF 1 40,2115 54 143 0 TS COUNT

0405 REF 1 1 C DSPIN

40,2116 0 3225
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0408 REF 3 LAST 311 40,2117 3 6214 0 CAP THRER
0407 REF 2 LAST 311 40,2120 7 1000 1 MASK  DECBRNCH
0408 REF 719 LAST 311 40,2121 10 000 0 cCs A +0, OCTAL. +1, + DEC. +2, - DEC,
0409 REF 3 40,2122 0 2133 1 C DECTOBIN +
0410 REFP 3 40,2123 50 137 1 INDEX INEEL +0 OCTAL
0411 REF 2 LAST 188 40,2124 57001 1 XCH VERBREG
0412 REP 3 40,2125 54 022 0 TS CYL
0413 REF 2 LAST 312 40,2126 4 0022 0 cs CYL
0414 REF 3 LAST 312 40,2127 4 0022 0 Ccs CYL
0415 REF 4 LAST 312 40,2130 56 022 1 XCH oYL
0418 REF 4 LAST 311 40,2131 6 0117 0 AD CHAR
0417 REFP 40,2132 0 2150 1 c ENDXMTST
0418 REF 2 [IAST 312 40,2133 50 137 1 DECTOBIN INDEX INREL
0419 "REF 3 LAST 312 40,2134 57«x001 1 XCH VERBREG
0420 REF 81 LAST 310 40,2135 54 154 0 TS MPAC SUM X 2BXP-14 IN MPAC
0421  REF 33 LAST 311 40,2138 3 4714 1 CAP ZERO
0422 REF’' g2 LAST 312 40,2137 54 155 1 TS MPAC +1
- 0423 REF 2 LAST 187 40,2140 3 4377 0 CAP TEN 10 X 2BxXP-14
0424 REF 3 LAST 286 40,2141 0 7256 1 Tc SHORTMP 1080M X 2EXP-28 IN MPAC, MPAC+1
0425 REF 63 LAST 312 40,2142 58 155 0 XCH MPAC +1
0426 REF 5 LAST 312 40,2143 6 0117 0 AD CHAR
0427 REF 64 [LAST 312 40,2144 54 155 1 TS MPAC +1 -
0428 REF 2 LAST 312 40,2145 0 2150 1 TC ENDNMTST NO OF
0429 REF 65 LAST 312 40,2146 28 154 0 ADS MPAC OF MUST BE 5TH CHAR
0430 REF 3 40,2147 0 2168 1 TC DECEND
04317 REF 3 LAST 312 40,2150 50 137 1 ENDNMIST INDEX INRRL
0432 REF 4 LAST 312 40,2151 55«001 0 TS VERBREG
0433 REF 6 LAST 311 40,2152 4 0777 1 Cs DSPCOUNT
0434 REF 4 LAST 312 40,2153 50 137 1 INDEX INREL
0435 REP 3 40,2154 .8 2218 0 AD CRITCON
0438 - 40,2155 0 0008 1 EXTEND
0437 REP 1 40,2156 1 2180 0 BzF ENDNUM - -0, DSPCOUNT = CRITCON
0438 REF 1 - 40,2157 0 2213 0 b MORIUM ~ , DSPCOUNT G/ CRITCON
0439 REF 4 LAST 3312 40,2160 3 8214 0 ENDNIM CAP THREE
0440 REF 3 LAST 312 40,2161 T 1000 1 MASK  DECBRNCH
0441 REF 80 LAST 312 40,2162 10 000 0 CcCs A
0442 REF 2 LAST 312 40,2163 0 2188 1 1C DECEND
0443 REF 7 LAST 312 40,2164 4 0777 1 BENDALL CS DSPCOUNT BLOCK NUMIN BY PLACING DSPCOUNT
" 0444 REFP " 2 LAST 312 40,2165 0 2214 1 TC MORNUM 41 NEGATIVELY
0445 REF 15 LAST 310 40,2188 4 4712 0 DECEND CS NE
0446 REF 5 LAST 312 40,2167 6 0137 1 AD INREL
044T . 40,2170 0 0006 1 EXTEND
0448 REF 3 40,2171 6 2184 O BzZMF  ENDALL IF INREL=0,1(VBREG NNREG), LEFAVE WAOLF
0449 REF 3 . 40,2172 0 7052 1 TC: DMP IF INREL=2,3,4(R1,R2,R3) ,CONVERT TO FRAC
A0450 MULT SUM X 2EXP-28 IN MPAC, MPAC+1 BRY
0451 REF 1 40,2173 02223 © ADRES DECON 2EXP14/10EXP5 . GIVES(SUM/10EXP5)X2FXP-14
0452 REFP 5 LAST 312 40,2174 3 68214 0 CAF THREE IN MPAC, +1, +2.
0453 REF 4 LAST 312 40,2175 T 1000 1 MASK  DECBRNCH
0454 REF 81 LAST 312 40,2176 50 000 1 INDEX A
0455 40,2177 0 2177 1 C +0
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0456 REP 40,2200 0 2204 0 C +DECSGN

0457 40,2201 0 0006 1 EXTEND - CASE

0458 REP 66 LAST 312 40,2202 4 0156 1 DCs MPAC +1

04589 REF @7 LAST 313 40,2203 52 156 1 DXCH MPAC +1

0460 RFPF 68 LAST 313 40,2204 56 156 0 +DECSGN XCH MPAC +2

0461 REFP 6 LAST 312 40,2205 50 137 1 INDEX INREL

0462 REF 1 40,2208 55004 0 TS . XREGLP -2

0463 REP 69 LAST 313 40,2207 56 155 0 XCH MPAC +

0484 REP 7 LAST 313 40,2210 50 137 1 INDEX INREL

0465 REP 5§ LAST 312 40,2211 55001 0 TS VERBREG

0466 REP 2 LAST 312 40,2212 0 2164 0 c ENDALL

0467 REP g LAST 312 40,2213 10 777 1 MORNUM CCs DSPCOUNT DECREMENT DSPCOUNT
0468 REF 9 LAST 313 40,2214 54 777 1 TS DSPCOUNT

0469 REP 25 LAST 311 40,2215 0 5112 0 TC ' ENDORJOB

0470 ) 40,2216 00022 1 CRITCON OCT 22 (DEC 1g)

0471 : ‘40,2217 00020 O ocT 20 (DEC 1)

0472 40,2220 00012 1 ocT 12 (DEC 10)

0473 40,2221 00005 1 (o 53 I 3

0474 . 40,2222 00000 1 ocT 0

0415 40,2223 05174 0 DECON 2DEC  E-5 Bi4 . 2EXP14/10EXP5 = .16384 DEC
0475 40,2224 . 13281 0
RO4Té COPTINREL GETS PROPER DATA REG REL ADDRESS FOR CURRENT C(DSPCOUNT) AND
RO4TT PUTS IN INTO INREL. +0 VERBREG, 1 NOUNREG, 2 XREG, 3 YREG, 4 ZREG.

0478 REF 10 LAST 313 40,2225 50 777 0 GETINREL INDEX DSPCQUNT

0479 REF 1 . 40,2228 3 2231 0 CAF INRELTAB

0480 REF 8 LAST 313 40,2227 54 137 0 TS INREL (A TEMP, RE®)

0481 REF 33 LAST 301 40,2230 0 0002 0 L\ Q

0482 40,2231 00004 0 INRELTAB OCT 4 R3Ds (DSPCOUNT = 0)
0483 49,2232 00004 0 ocT 4 RaD4 =(1)
0484 40,2233 00004 0 ocT 4 R3D3 : =(2)
0485 40,2234 00004 0 ocT 4 RaD2 =(3)
0486 40,2235 00004 O oCcT 4 RaDy o=l
0487 40,2236 00003 1 ocT 3 R2Ds . =(5)
0488 40,2237 00003 1 ocT 3 R2D4 =(g)
0489 40,2240 00003 1 ocT 3 R2D3 =7
0490 40,2241 00003 1 ocT 3 R2D2 =(agD)
0491 - 40,2242 00003 1 ocT 3 RzD1 =(gD)
0492 . 40,2243 00002 0 ocT 2 R1Ds =(10D)
0493 40,2244 00002 0 ocT 2 R1D4 =(11D)
0494 40,2245 00002 0 ocT 2 R1D3 =(12D)
0495 40,2246 00002 0 ocT 2 R1D2 =(13D)
0496 40,2247 00002 © ocT 2 R1D1 =(14D)
0497 - REF 1 40,2250 0 5640 0 b\ CCSHOLE NO DSPCOUNT NUMBER = 15D

0 ocT 1 ND2 =(18D)"

0498 40,2251 - 00001
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0499 40,2252 00001 O ocr i NDy =(17D)

0500 40,2253 00000 1 ocT 0 VD2 ‘ =(18D)

0501 40,2254 00000 1 ocT 0 VD1 . =(19D)

0502 REF 34 LAST 312 40,2255 3 4714 | VERB CAP ZERO

0503 REF @ LAST 313 40,2256 55001 0 TS VERBREG

0504 FBF 2 LAST 188 40,2257 3 4374 0 CAP w1

0505 REF 11 LAST 313 40,2260 54 777 1 NVCOM TS DSPCOUNT

0508 REF 3 40,2261 0 2502 1 TC 2BLANK

0507 BREF 16 LAST 312 40,2262 3 4712 1 CAP NE

0508 PRBF § [AST 312 40,2263 55«000 1 TS DECBRNCH SET FOR DEC v/N C(DE

0509 PREF 35. LAST 314 40,2264 3 4714 1 CAFP ZERO

0510 REP 2 IAST 3188 40,2265 55«013 0 TS REQRET SET FOR ENTPASQ

0511 REF 3 40,2266 3 4233 1 - CAP BRDINST IF DSPALARM OCCURS BEFORE FIRST ENTPASQ
0512 REF ) 40,2287 54 136 1 TS ENTRET OR NVSUB, ENTRET MUST ALREADY BE SET
A0513 TO TC ENDORJOB

0514 REF 26 LAST 313 40,2270 0 5112 0 . TC ENDOPJ(B

0515 REF 38 LAST 314 40,2271 3 4714 1 NOWN CAF ZERO

0518° REF 7 LAST 285 40,2272 55«002 0 TS NOUNREG

0517 REF 40,2273 3 4375 1 CAP  NDj ND3, OCT 21 (DEC 17)

0518 RSP 3 40,2274 0 2260 1 Ao NvVCM

0519 REF 3 40,2275 -0 2347 0 NEGSGN 1TC SIGNTEST

0520 REP. 3 40,2276 0 2334 1 TC -ON

0521 REFP 71 LAST 297 40,2277 3 4T11 1 CAFP WO :

0522 REF 9 LAST 313 40,2300 50 137 1 BOTHSGN INDEX INREL SET DEC COMP BIT TO 3 (IN DECBRNCH)
0523 -REF 28 LAST 253 40,2301 6 4704 0 AD BITY BIT 5 FOR R1, BIT 4 FOR Rz,
0524 PREFP ¢ LAST 314 40,2302 27«000 1 ADS DECBRNCH BIT 3 FOR R3.

0525 RBF 4 LAST 311 40,2303 11x015 0 FIXCLPAS CCs CLPASS IF CLPASS IS + OR +0, MAKE IT +0.
0526 REF 37 LAST 314 40,2304 3 4714 1 CAP ZERO

0527 REF 5 [LAST 314 40,2305 55x015 0 TS CLPASS

0528 40,2306 0 2307 1 c +1

0529 REBF 27 LAST 314 40,2307 0 5112 0 TC ENDOFJOB

0530 REF 2,LAST 314 40,2310 O 2347 0 POSGN I\ SIGNTEST

0531 REF 40,2311 0 2314 0 TC +ON

0532 REBF 17 LAST 314 40,2312 3 4712 1 CAP ONE

0533 BRP® 40,2313 0 2300 0 C BOTHSGN

0534 RBF 39 LAST 313 40,2314 22 002 0 +ON IXCH o

0535 REF 2 LAST 311 40,2315 0 2225 O < GETINREL,

0536 REF 10 LAST 314 40,2316 50 137 1 INDEX INREL

0537 REF ) 40,2317 3 2342 0 CAFP SGNTAB -2

0538 REFP 40,2320 54 123 0 TS SGNOFF

0539 REF 18 LAST 314 40,2321 6 4712 1 AD NE

0540 REFP 1 40,2322 54 122 1 TS SGNON

0541 REF 38 [AST 314 40,2323 3 4714 1 SGNCOM CAF ZERO

0542 REP 1 TS CODE

2 LAST 311 40,2324 54 124
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0543 REF 2 LAST 314 40,2325 56 123 1 xCH SANOPF

0544 REFP 1 40,2326 0 3307 0 < 11DSPIN

0545 REF 14 LAST 280 40,2327 3 4700 1 CAP BIT11

0548 REF 3 LAST 314 40,2330 54 124 1 S cooe

0547 REF 2 LAST 314 40,2331 56 122 0 XCH SGNON '

0548 - REF 2 LAST 315 40,2332 0 3307 0 C 11DSPIN

0549 REF 25 LAST 301 40,2333 0 0001 0 c L

0850 REF 40 LAST 314 40,2334 22 002 0 -ON IXCH ©Q

0551 REF - 3 LAST 314 40,2335 0 2225 0 TC GETINREL

0552 REP 11 LAST 314 40,2338 50 137 1 INDEX INREL

0553 REF 2 [LAST 314 40,2337 3 2342 0 CAP SGNTAB -2 - -
0554 REFP 3 LAST 315 40,2340 54 122 1 TS SGNON

0555 REF 19 LAST 314 40,2341 6 4712 1 AD NE

0556 REF ° 3 LAST 315 40,2342 54 123 0 TS SGNOFF

0557 REF 1t : 40,2343 0 2323 1 < SRNCOM

0558 40,2344 00005 1 SGNMB  OCT 5 -Ri

0559 : 40,2345 00003 1 ocT 3 -R2

0560 40,2348. 00000 1 ocr 0 -R3

0561 REF 41 LAST 315 40,2347 22 002 0 SIGNTEST LxCH Q ALLONS +,- ONLY WHEN DSPCOUNT=R1Dj,
0562 REF 6 LAST 312 40,2350 3 6214 0 : CAF THREE RgD1, OR R3Di., ALLO¥S ONLY FIRST OF
0563 REF T LAST 314 40,2351 7 1000 1 MASK  DECBRNCH CONSECUTIVE +/- CHARACTERS.

0564 REF 82 LAST 312 40,2352 10 000 0 CCs A IF LO¥2 BITS OF DECBRNCH NOT= 0, SIGN
0585 REF 28 LAST 314 40,2353 0 5112 0 c ENDORJ(B FOR THIS WORD ALRFADY IN. REJECT.
0566 REF 2 LAST 227 40,2354 4 4333 1 cs R1D1

0567 REF 1 40,2355 0 2363 0 TC SGNTST1

0568 REF 3 40,2356 4 4334 0 cs R2D1

0569 REF 2 LAST 315 40,2357 0 2363 0 c SNTST1

0570 REF 1 . 40,2360 4 4335 1 Cs R3D1

0571 REF 3 LAST 315 40,2361 0 2363 0 c SGNTST1

0572 REF 29 LAST 315 40,2362 0 5112 0 TC ENDQPJOB NO MATCH FOUND. SIGN ILIEGAL

0573 REF 12 LAST 314 40,2363 6 0777 0 SGNTST1 AD DSPCOUNT

0574 40,2364 00006 1 EXTEND

0575 40,2365 1 2367 0 BzF +2 MATCH FOUND

0576 REF 42 LAST 315 40,2368 0 0002 0 b\t 0

0577 REF 28 LAST 315 40,2367 O 0001 O C L SIGN LEGAL

"R0578  CLEAR BLANKS WHICH Ri, Rz, R3 IS CURRENT OR LAST TO BE DISPLAYED(PERTINE
RO579  NT XREG,YREG,ZREG IS CLEARED), SUCCESSIVE CLEARS TAKE CARE OF EACH RX
R0O580 L/ RC WNTIL R1 IS DONE. THEN NO FURTHER ACTIMN

R0581 THE SINGLE COMPONENT LOAD VERBS ALLOY¥ ONLY THE SINGLE RC THAT IS
RQ582 APPROPRIATE TO BE CLEARED,

RO583 CLPASS +0 PASSo, CAN BE BACKED UP
RO584 +NZ HIPASS, CAN BE BACKED (P
RO585 -NZ PASSQ, CANNOT BE BACKED UP




ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NAsA 2021111-041 20’35 OCT. 28,1968 KOOLADE .089 PAGE 316

L PINBALL GAME BUTTONS AND LIGHTS USER«S PAGE NO., 15 Bo 84
03586 - REF 13 LAST 315 40,2370 10 777 1 CLEAR ccs DSPCOUNT

8587 REF 20 LAST 315 40,2371 6 4712 1 AD ONE

6588 40,2372 0 2374 0 TC *2

0589 REF 21 LAST 316 40,2373 6 4712 1 AD NE :

0590 REF 83 LAST 315 40,2374 50 000 1 INDEX A DO NOT CHANGE DSPCOUNT BECAUSE MAY LATER
85901 REF 2 LAST 313 40,2375 3 2231 0 CAP INRELTAB FAIL LEGALTST.

0592 © REF 12 LAST 315 40,2376 54 137 0 TS INREL MUST SET INREL, EVEN FOR HIPASS.

0593 REF' 6 LAST 314 40,2377 11=015 0 cCs CLPASS

0594 REF % 40,2400 0 2408 1 T TC CLPASHI + :

0595 40,2401 0 2403 1 € *2 +0 IP CLPASS IS 40 OR -, IT IS PASSo
0596 . 40,2402 0 2403 1 TC +1 - ’

0597 REF 13 LAST 316 40,2403 3 0137 1 CA INREL

0598 REF 40,2404 0 2430 1 hio LEGALTST

0599 REP 1 40,2405 0 2423 0 c CLEAR)

0800 REF 14 LAST 316 40,2406 10 137 0 CLPASHI CCS INREL,

0801 REF 15 LAST 318 40,2407 54 137 0 TS INREL

6602 REF 2 LAST 316 40,2410 0 2430 1 TC LEGALTST

0603 REF 3 40,2411 3 2500 0 CAF DAUBLK +2 +3 TO - NUMBER. BACKS DATA REQUESTS.
0604 REF 3 LAST 314 40,2412 27«013 0 ADS REQRET

. 9605 REF 18 LAST 316 40,2413 3 0137 1 CA INREL

0606 REF 1 40,2414 54 125 0 TS MIXTEMP TEMP STORAGE FOR INREL

0607 40,2415 00006 1 EXTEND

0608 REF 7T LAST 314 40,2416 27=x001 0O DIM VERBREG DECREMENT VERB AND RE-DISPLAY

0609 REF 33 LAST 301 40,2417 0 4555 0 TC BANKCALL

0610 REF 1 40,2420 62337 1 CADR  UPDATVB

0311 REF 2 LAST 316 40,2421 3 0125 1 CA MIXTEMP

0612 . REF 17 LAST 316 40,2422 54 137 0 TS INREL RESTORE INRFL

0813 REF 40,2423 0 2428 0 CLPAR; TC CLRs

0614 REF 7 LAST 316 40,2424 25«015 1 INCR CLPASS QNLY IF CLPASS IS + OR 40, -
06815 REF 30 LAST 315 40,2425 0 5112 0 TC ENDORJOB SET FOR HIGHER PASS,

06818 . REF 43 LAST 315 40,2428 22 002 0 CLRS IXCH o USES SBLANK BUT AVOIDS ITS TC GETINREL
0617 REF 1 40,2427 © 2441 1 ™ SBLANK  +2

0818 REF 2 LAST 229 40,2430 6 7715 0 LEGALTST AD NEG2

0619 REFP 84 LAST 316 40,2431 10 000 0 ccs A

0820 REF 44 LAST 318 40,2432 0 0002 0 TC Q LEGAL. INREL G/ 2

0621 REF 2 LAST 313 40,2433 0 5840 0 TC CCSHOLE

0622 REF- 31 LAST 318 40,2434 0 5112 0 TC ENDOFJO8 ILLEGAL.  INREL= 0,)

9623 . REF 45 LAST 316 40,2435 0 0002 0 Y Q LEGAL INREL, = 2
R0624  5BLANK BLANKS 5 CHAR DISPLAY WORD IN Ri, Rz, OR R3. IT ALSO ZEROES XREG,
R0625 YREG, OR ZREG.PLACE ANY + DSPCOUNT NUMBER FOR PERTINENT RC INTO DSPCQUNT

R0826  DSPCOUNT IS LEFT SET TO LEFT MOST DSP NUMB FOR RC JUST BLANKED

TS = DSPCOUNT ' NEEDED POR BLANKSUB

0827 REF 14 LAST 318 40,2438 54 777 1
0628 REF 48 LAST 318 40,2437 22 002 0 SBLANK LXCH 0O
0629 REF 4 LAST 315 40,2440 0 2225 0 TC GETINREL
0830 REF 39 LAST 314 40,2441 3 4714 1 CAP ZERO
06831 REF 18 LAST 316 40,2442 50 137 1 INDEX INREIL,
0 TS VERBREG ZFRO X, Y, Z RFG.

0632 REF 8 LAST 316 40,2443 55x001
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0833 RBP 19 LAST 318 40,2444 50 137 1 INDEX INREL

0634 REFP 2 LAST 313 40,2445 552004 0 bc] XREGLP -2

0835 REP 4 LAST 315 40,2448 54 124 1 TS CODE . :

0638 REP 20 LAST 317 40,2447 SO0 137 1 INDEX INREL ZERO PERTINENT DEC COMP BIT.
0637 REP 27 LAST 314 40,2450 4 4704 1 cs BITY PROTECT OTHERS

0638 REF 8. LAST 315 40,2451 T 1000 1 MASK DECBRNCH

0639 REP - 1 40,2452 7 2501 0 MASK. BRNCHOON ZERO LO¥ 2 BITS.

0640 EREFP 9 LAST 317 40,2453 55=000 1 ] DECBRNCH .

0641 - REP 21 LAST 317 40,2454 50 137 1 INDEX INREL

0642 FREFP 3 40,2455 3 2471 1 CAF SINBLANK -2 BLANK ISQLATED CHAR SEPARATELY
0643 REF 2 'LAST 311 40,2456 54 143 0 TS COUNT

0644 REF 2 LAST 311 40,2457 0 3225 1 oo DSPIN

0845 - REF 22 LAST 317 40,2480 50 137 1 5BLANK1 INDEX INREL

0646 REP 2 LAST 316 40,2461 3 2474 1 CAP DQBLK -2

0647 REP 15 LAST 316 40,2462 54 777 1 TS DSPCOUNT

0848 REF 2 LAST 314 40,2463 0 2502 1 T 2BLANK

0649 REP g8 LAST ‘314 40,2464 4 4711 0 Cs WO

0650 REFP 16 LAST 317 40,2465 28 T7T7 1 ADS DSPCOUNT

0651 REF 3 LAST 317 40,2466 0 2502 1 T 2BLANK

0652 REP 23 LAST 317 40,2487 50 137 1 INDEX INREL

06853 REFP 3 LAST 315 40,2470 3 4331 1 CAF R1DY -2 :

0654 -REP 17 LAST 317 40,2471 54 71T 1 TS DSPCOUNT SET DSPCOUNT TO LEFT MOST DSP NUMBER
0655 REF 27 LAST 315 40,2472 0 0001 0 c L OF REG. JUST BLANKED

0656 : 40,2473 00018 0 SINBLANK OCT 18 DEC 14

0857 40,2474 00005 1 €T s

0658 40,2475 00004 0 ocT 4

0859 40,2476 00015 0 DQUBLK OCT 15 DEC 13

0860 40,2477 00011 1 ocT 11 . DEC ¢

0661 40,2500 00003 1 ocT 3

0862 40,2501 77774 0 BRNCHCON OCT 174

R0863  2BLANK BLANKS TWO CHAR, PLACE DSP NUMBER OF LEFT CHAR OF THE PAIR INTO
R0664 DSPCOUNT. THIS NUMBER I8 LEFT IN DSPCOUNT

0665. REF 18 LAST 317 40,2502 3 0777 0 2BLANK CA DSPCQUNT

0866 REP 4 LAST 261 40,2503 54 021 0 TS SR

0667 REF 1 40,2504 4 2515 0 cs BLANKCON

0668 40,2505 0 0004 0 INHINT

0668 REF 5 LAST 317 40,2508 50 021 1t INDEX SR

0670 REF 25 LAST 187 40,2507 57«023 t XCH DSPT™MB

0871 40,2510 0 0006 1 EXTEND :

0672 40,2511 6 2513 1 BZMP 42 IF OLD CONTENTS -, NQUT K
0673 REF 6 LAST 188 40,2512 25«016 1 INCR NOUT IP OLD CONTENTS +, +1 TO NQUT
0674 40,2513 0 0003 1 RELINT IF - NQUT K

0875 REP 47 LAST 316 40,2514 0 0002 O TC Q

0876 40,2515 04000 0 BLANKCON OCT 4000
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P0677
RO678
R0BT9
ROG8D
RO681
RO882
0683
068301
088302

08835

0684
0885
A0886
0687
0888
0889
0690
0691
06892
0893
0894
0895
0696
0697
0698
0899
0700
0701
0702
0703
0704
0705
0708
0707
0708
0709
0710
0711

0712

0713

PINBALL GAME BUTTONS AND LIGHTS

ENTER PASS 0 IS THE EXECUIE FUNCTION. HIGHER ORDER ENTZRS A[Z TO LOAD
D:TA. THE SIGN QF REQRET DETERMINGZS THE PASS, + FOR PASS 0,- POR HIGHER
PASSES.
MACHINE CADR TO BE SPECIFIED (MCTBS) NOUNS DESIRE AN ECADR TO BE LOADED
WHEN USED WITH LOAD VERBS, MONITOR VERBS, OR DISPLAY Vi3S (RCEPT
VERB = FINED MEMORY DISPLAY, WHICH REQUIRES AN FCADR)

41,2000 BANK 41

REFP 1 41,2000 SETLOC PINBALL
41,2000 BANK
REF 1 CONT 41/PIN
REF g 41,2000 0 3534 0 NVSUBB TC RVSUsy
REF 1 41,2001 0 27711 LOADLvi 1C LOWLY
REF 40 LAST 316 41,2002 3 4714 1 ENTER CAP ZRRO
REF 8 LAST 316 41,2003 55«015 0 TS CLPASS
REF 2+ LAST 314 41,2004 3 4233 1 CAF  ENDINST
REF 2 [LAST 314 41,2005 54 138 1 TS ENTRBT
REF 4 LAST 316 41,2008 11=013 0 CcCs REQRET
REF 1 41,2007 0 2035 0 T ENTPASD
REF 2 LAST 318 41,2010 0 2035 0 TC ENTPASO
41,2011 0 2012 0 c +1
REF 1 41,2012 3 2033 0 ENTPASHI CAF MYADESP
REF 5 LAST 318 41,2013 6 1013 1 AD REQRET
: 41,2014 0 0006 1 EXTEND
REF 3 41,2015 1 2027 1 BZF  ACCEPTWD
REF 7 LAST 315 41,2016 3 6214 0 CAR THRER
REF 10 LAST 317 41,2017 7 1000 1 MASC  DECBRNCH
REF 85 LAST 318 41,2020 10 000 0 CCs A
41,2021 0 2023 1 TC +2
REF 2 (AST 318 41,2022 0 2027 0 b\ ACCEPTVD
REF 19 LAST 317 41,2023 10 777 1 CCs DSPCOUNT
REF 3 41,2024 0 2350 O TC GDSPALM
REF 2 LAST 318 41,2025 0 2350 0 TC GIDSPALM
41,2026 0 2027 0 §\ +1
REF g LAST 318 41,2027 4 1013 0 ACCEPTWD CS REQRET
REF 7 LAST 318 41,2030 55x013 0 TS REQRET
REF 2 LAST 238 41,2031 0 4447 1 TC PLASHOFF
REF 8 LAST 318 41,2032 0 1013 1 TC REQRET
REF 3 LAST 318 0136 _ ENTEXIT = ENTRET
REF 1 41,2033 03421 0 MVMADREF ADRES MMCHANG 41

20'35 OCT. 28,1968 KOOLADE .089 PAGE 318
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STANDARD LEAD INS. DONT MOVE,

END OF STANDARD LEAD INS.

IP 4+, PASS 0
1P +, PASS 0
IF -, NOT PASS 0

IF L/ 2 CHAR IN FOR MM CODE, ALARM
AND RECYCLE(DECIDE AT MVCHANG+1).

IF DEC, ALARM IF L/ 5 CHAR IN FOR DATA,
BUT LEAVE RFORET — AND FLASH N, SO
OPERATOR CAN SUPPLY MISSING NUMERICAL
CHARACTERS AND CONTINUE.

OCTAL. ANY NUMBER OF CHAR OK,

LESS THAN 5 CHAR DEC(DSPCOUNT IS +)
LESS THAN 5 CHAR DEC(DSPCOUNT IS +)
5 CHAR IN (DSPCOUNT IS -)

5 CHAR IN (DSPCOUNT IS -)

SET REORET +.

ASSMES TC REQUM AT MMCHANG.




ASSEMBLE REVISION 243 (& AGC PROGRAM COLOSSUS BY NASA 2021111-041 20'35 OCT. 28,1968 KOOLADE .069 PAGE 319

L PINBALL GAME BUTTGHNS RO LIGHTS USERxS PAGE NO, 18 Eo S4
0114 41,2034 00034 0 LOWERB DEC 28 LONER VERB THAT AvOIDS NOUN TEST.
0715 REP 41 LAST 318 41,2035 3 4714 1 ENTPAS0 CAF ZERO NQUN VERB SUB ENTERS HERE
0716 REFP 13 LAST 313 41,2038 55x000 1 TS DECBRNCH
o717 REFP 3 LAST 314 43,2037 4 4374 1 Cs VD1 © BLOCK FURTHER NUM CHAR, SO THAT STRAY

- 0T18 REF 20 LAST 318 41,2040 54 777 1 TS DSPCAUNT CHAR DO NOT GET INTO VERB OR NOUN LTS.
0719 REF 9 LAST 318 41,2041 4 1001 0 TESTVB Cs VERBREG - IF VERB IS G/E LOWVB, SKIP NOUN TEST.
0120 REF 41,2042 55x041 1 TS VERBSAVE SAVE VERB FOR POSSIBLE RECYCLE.

o121 REF 1 42,2043 6 2034 1 AD LOWVERB LOAVERB - vB

0122 41,2044 O 0008 1

0723 REP 41,2045 6 2133 1 BZMF  VERBFAN VERB G/E LOWVERB

0724 - 41,2046 0 0006 1 TESTNN  EXTEND VERB L/ LOXVERB

0725 REFP 1 41,2047 3 2114 1 DCA LADNNLOC SWITCH BANKS TO NOUN TABLE READING
o128 REF 3 LAST 208 41,2050 52 008 0 DxCH 2z ROUTINE,

0127 REFP 3 I1AST 285 40,2051 S0 140 1 INDEX MIXBR

0128 ) 41,2052 0 2052 1 T +0

0129 41,2053 0 2055 0 b\ +2 NORMAL

0730 REP 1 41,2054 0 2221 1 TC MIXNOUN MIXED

0731 REF 3 LAST 285 41,2055 10 148 0 CCs NNADTEM NORMAL

0732 REF 2 LAST 319 41,2056 0 2131 0 c VERBFAN -2 NORMAL IF 4

0133 REF 3 LAST 318 41,2057 0 2350 0 TC GODSPALM NOT IN USE IF 4+ ‘

0734 REF 1 41,2080 0 2084 1 T REQADD SPECIFY MACHINE CADR IF -

8735 REF 1 41,2061 25017 0 INCR NQUNCADR AUGMENT MACHINE CADR IF -0

0736 REF . 41,2062 0 4325 1 - TC SETNADD ECADR FRQM NOUNCADR. SETS EB, NOUNADD,
0737 REF 1 41,2063 0 2120 O TC INTMCTBS +2

0738 . REF 21 LAST 185. 41,2064 3 4674 0 REQADD CAF BITy5 SET CLPASS FOR PASSy) ONLY

0739 REF 9 LAST 318 41,2085 55«015 0 TS CLPASS

0740 REF 3 LAST 318 41,2066 4 4233 0 (o] ENDINST TEST IF REACHED HERE FROM INTERNAL OR
0741 REF™ 1 41,2087 8 0136 0 AD ENTEXIT FROM EXTERNAL :
0T42 . 43,2070 O 0006 1 EXTEND .

0743 41,2071 1 2073 0 BZF +2 EXTERNAL MACH CADR TO BE SPECIFIED
0744 REF 2 LAST 319 41,2072 0 2116 0 TC INTMCTBS :

6745 REF 1 41,2073 0 2306 0 TC REQDATZ EXTERNAL: MACH CADR TO BE SPECIFIED
0746 REF 12 LAST 319 41,2074 11=000 1 ccs DECBRNCH ALARM AND RECYCLE IF DECIMAL USED
0747 REF 1 41,2075 0 4161 0 TC ALMCYCLE FOR MCTBS.

0748 REF 4 LAST 319 41,2076 4 4374 1 cs VD3 OCML USED K

0749 REF 21 LAST 319 41,2077 54 T17 1 TS DSPCOUNT BLOCK NUM CHAR IN

0750 REF 3 LAST 310 41,2100 11«042 1 CCs CADRSTOR

0151 . 41,2101 0 2104 0 c +3 EXTERNAL MCTSS DISPLAY WILL LEAVE FLASH
0152 REF 1 41,2102 0 2105 1 TC USEADD - OGN IF ENDIDLE NOT = 40.

0753 41,2103 0 2104 0 < +1

0154 REF 1 R 41,2104 0 4443 0 c FLASHON

0755 REF 1 41,2105 57«=005 0 USEADD XCH ZREG

0756 REF - 1 41,2106 0 4317 0 < SETNCADR ECADR INTO NQUNCADR. SET FB, NOUNADD.
0151 41,2107 0 0006 1 BEXTEND

0758 REF 2 LAST 319 41,2110 3 2114 1 DCA LODNNLOC SWITCH BANKS TO NOUN TABLE READING
0759 REF 4 LAST 319 43,2111 52 008 0 DXCH 2z ROUTINE,

0760 REF 3 LAST 319 41,2112 0 2133 1 < . VERBFAN

0761 REF 22 LAST 319 - or1T" : . EBANK= DSPCOUNT




L

0762
0762

0763

cT64
0765
0766
6787
0768
0769
- 0770
0171
0172
0713
0TT4

0115
0776
0777
0778
o779
0780
0781

0782
0783°

0784
0785
0786
0788

0790

0792

ASSEVMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041
PINBALL GAMZ BUTTONS AND LIGHTS

REP
REP

1
1

BN et DU e e e e bk e

LAST
LAST

LAST

LAST

3
319
227
319

319
315
319
319

320

318
320

320

318
320

320

198

311

320

319

320
320

320
320
320

41,2113
41,2114

41,2115

41,2116
41,2117
41,2120
41,2121
41,2122
41,2123
41,2124
41,2125
41,2128
41,2127
41,2130

41,2131
41,2132
41,2133
41,2134
41,2135
41,2138
41,2137
41,2140
41,2141
41,2142
41,2143
41,2144
41,2145

41,2148
41,2147
41,2150

41,2151
41,2152
41,2153
41,2154
41,2155
41,2158
41,2157
41,2160
41,2161
41,2182
41,2183
41,2164
41,2165
41,2168
41,2167

02062
64101

11772

3 0156
4317
4715
1001
0008
2133
4335
54 111
3 1017
0 3353
0 2133

w0 eo

8 4712
0 4317
4 2145
8 1001
10 000
8 4712
0 2141
0 2148
54 154
0 4473
0 4574
86000
00050

51001
3 2151
0 4577

62350
682364
62372
82377
82357
62352
82520
80675
82350
82350
61323
683220
83220
63220
63220

1 LODNNLOC 2CADR LODNNTAB

0 NEG5 ocr 172

0 INTMCTBS CA MPAC +2
0 TC SEINCADR
1 Cs FIVE

1 AD VERBREG
1 EXTEND

0 BzP VERBFAN
0 CAP  R3D

1 TS DSPCOUNT
0 CA NOUNCADR
1 T DSPOCTVD
1 T VERBFAN
1 AD ONE

0 c SETNCADR
1 VERBFAN C8 LST20N
1 AD VERBREG
0 CcCs A

1 AD NE

1 TC +2

0 TC VBFANDIR
0 TS MPAC

0 oo RELDSP

0 T POSTJUMP
1 CADR GOEXTVB
1 LST2CON DEC 40

1 VBFANDIR INDEX VERBREG
0 CAR VERBTAB
4] T°© BANKJUMP
0 VERBTAB CADR GODSPALM
1 CADR DspA

0 CADR DspB

0 CADR  DSPC

1 CADR DSpAB

1 CADR DSPABC

1 CADR  DECDSP

0 CADR  DSPDPDEC
0 CADR  GODSPALM
0 CADR  GQDSPALM
1 CADR  DSPALARM
1 CADR MONITOR
1 CADR  MONITOR
1 CADR  MQNITOR
1 CADR MONITOR

20°35 OCT. 28,1068 KOOLADE .089 PAGE 320
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INTERNAL MACH CADR TO BE SPECIFIED,
ECADR INTO NOUNCADR. SET EB, NOUNADD.

NvaUB CALL LEFT CADR IN MPAC+2 FOR MACH

CADR

TO BE SPECIFIED.

DONT DISPLAY CADR IP VB = g5.
VB NOT = 05, DISPLAY CADR,

ECADR INTO NOUNCADR. SETS EB, NOUNADD.

VERB-LST2CON

VERB
VERB

G/ LST2CON

L/ LST20QN

RELEASE DISPLAY SYST
GO TO GOEXTVB WITH VB-40 IN MPAC,

FIRST LIST2 VERB (BEXTENDED VERB)

VvBoo
vBo1
vBo2
vBo3
VB4
VBo35
vBosg
vBo7
vBosg
vBog
vBio
VvB11
VB2
VBi13
vB14

ILLEGAL
DISPLAY OCT CQMP 1 (Ry)

DISPLAY OCT COMP 2 (R1)

DISPLAY OCT COMP 3 (R1)

DISPLAY OCT COMP 1,2 (Ri,R2)
DISPLAY OCT COMP 1,2,3 (R1,Rz,R3)
DECIMAL DISPLAY

DP DECIMAL DISPLAY (Ri,R2)

SPARE

SPARE

SPARE

MONITOR OCT COMP 1 (Rj)

MQNITOR OCT COMP 2 (R1)

MONITOR OCT COMP 3 (R1)

MONITOR OCT COMP 1,2 (R1,R2)
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0808 REF 5 LAST 320 41,2170 63220 1 CADR MONITOR VvB15 MONITOR OCT COMP 1,2,3 (R1,R2,R3)
0809 REFP 6 LAST 321 41,2171 63220 1 CADR MINITOR vB1g MONITOR DECIMAL

0810 REF T LAST - 321 41,2172 63220 1 CADR  MONITOR vB17 MONITOR DP DEC (R1,R2)

0811 REP T LAST 320 41,2173 62350 0 CADR  GODSPALM VB13 SPARE

0812 REP 8 LAST 321 41,2174 62350 0 CADR  GODSPALM VvB19g SPARE

0813 REF 9 LAST 321 41,2175 62350 0 CADR  GODSPALM VB20 SPARE

0814 REF 3 41,2176 82726 0 CADR ALOAD vB21 LOAD COMP 1 (Ry)

0815 "REF 1 41,2177 62737 © CADR  BLOAD VvB22 LOAD COMP 2 (R2)

0816 REF 71 41,2200 82754 0 CADR CLOAD VB23 LOAD COMP 3 (R3)

0817 REFP 1 41,2201 62877 O CADR  ARIQAD vBz4 LOAD COMP 1,2 (R1,R2)

0818 REFP 1 41,2202 62612 0 CADR  ABCLOAD vB25 LOAD COMP 1,2,3 (R1,Rz,R3)

0819 REFP 10 LAST 321 41,2203 62350 0 CADR G(DSPAIM VB2 SPARE

0820 REF 1 41,2204 63343 0 CADR  DSPFVEM VB27 FIXED MEMORY DISPLAY

Ap821 THE FOLLO¥ING VERBS MAKE NO NOUN TEST
0822 REF 11 LAST 321 41,2205 62350 0 CADR  GODSPALM VvB2g SPARE . :

0823 REF 12 LAST 321 41,2208 62350 0 CADR  GUDSPALM VB29 SPARE

0824 REF 1 41,2207 63456 0 REQEXLOC CADR VBROEXEC VB30 REQUEST EXECUTIVE

0825 REF 1 . 41,2210 63502 0 CADR VBRQWAIT VvB31 REQUEST WAITLIST

0828 REF 1 ‘41,2211 61360 0 CADR VBRESEQ vB32 RESEQUENCE

0827 REF 1 41,2212 61343 1 CADR  VBPROC VB33 PROCEED WITHOUT DATA

0828 REF 1. 41,2213 61351 1 CADR  VBTERM VB34 TERMINATE CURRENT TEST OR LOAD REQ
0829 REFP 1 41,2214 63603 1 CADR VBTSTLTS VB35 TEST LIGHTS

0830 REF 1 41,2215 12347 1 CADR  SLAPy VB3g FRESH START

6831 REF 2 LAST 318 41,2218 63420 1 CADR MMCHANG vB37 CHANGE MAJOR MODE

0832 REF 13 LAST 321 41,2217 62350 0 CADR  GODSPALM VB3g SPARE

0833 REF 14 LAST 321 41,2220 62350 0 CADR  GUDSPALM VB39 SPARE

. _R0834 THE LIST2 VERBFAN IS LOCATED IN THE EXTENDED VERB BANK.
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P0835 NNADTAB CONTAINS A EZLATIVE ADDRESS, IDADDREL(IN LOI 10 BITS), REFERRING
RO836  TO WHERE 3 CQNSECUTIVE ADDRESSES ARE STORED C(IN IDADDTAB) .

R0837 MIXNOUN GETS DATA ANXD STORES IN MIXTEMP, +1,+2. IT SETS NONADD FOR

RO838 MIXTEMP, ’

0839 REF 4 LAST 319 41,2221 10 1468 0 MIXNON CCS NNADTEM

0840 41,2222 0 2226 0 © +4 + IN USE

0841- REF 15 LAST 321 41,2223 0 2350 0 Tc GODSPALM +0 NOT IN USE

0842 41,2224 0 2226 0 < +2 - IN USE

0843 - 41,2225 © 2226 0 b 1 -0 IN USE

0844 REF 31 LAST 222 41,2226 4 6211 1 cs SIX

0845 REF 13 LAST 320 41,2227 6 1001 1 AD VERBREG

0846 41,2230 0 0006 1 EXTEND

0847 ’ 41,2231 6 2233 1 BZWF .2 VERB L/E g

0848 REF @ LAST 320 41,2232 0 2133 1 c VERBFAN AVOID MIXNOUN SWAP IF VB NOT = DISPLAY
0849 REF g LAST 317 41,2233 3 4711 1 CAP ™0 :

0850 REP 1 41,2234 54 1171 MIXNN1 TS DECOUNT

0851 REZF 3 41,2235 6 2260 1 AD MIXAD

0852 REF 3 41,2238 54 145 0 T3 NOUNADD SET NOUNADD TO MIXTEMP + K

0853 REF 2 LAST 322 41,2237 50 117 0 INDEX DECQNT GET IDADDTAB ENTRY FOR COMPONENT K
0854 REF 2 LAST 265 41,2240 3 0150 0 CA IDAD1 TEM OF NOUN,

0855 REF 1 41,2241 54 122 1 TS NOUNTEM
A0856 TEST FOR DP(FOR OCT DISPLAY), IF SO, GET
A085T MINOR PART QNLY.

0858 REF 1 41,2242 0 3027 1 b SPRUTMIX GET SF ROUT NUMBER IN A

0859 REF 1 41,2243 0 2261 0 TC DPTEST

0880 REP : 41,2244 0 2246 0 b MIXNN2 NO pp

0861 REF 2 LAST 322 41,2245 24 122 0 INCR  NOUNTEM DP GET MINOR PART

0862 REF 3 LAST 322 41,2248 3 0122 0 MIXNN2 CA NOUNTEM

0863 REF 3 LAST 131 41,2247 7 4372 1 MASK LOW11 ESUBK (NO DP) OR (ESUBK)+1 FOR DP
0864 REF 1 41,2250° 0 4327 © ™ SETEBANK SET EBANK, LEAVE FADRES IN A,

0865 REF 87 LAST 320 41,2251 50 000 1 INDEX A PICK UP C(BSUBK) NOT Dp

0868 41,2252 3 0000 1 CA 0 OR C((ESUBK)+1) FOR DP MINOR PART
0867 REF 2 LAST 322 41,2253 50 145 1 INDEX NQUNADD

0868 41,2254 56 000 1 XCH [ STORE IN MIXTEM + K

0869 REF 3 [LAST 322 41,2255 10 117 1 CCs DECQUNT

0870 REF 3 41,2256 0 2234 0 TC MIXNN1

0871 .REF T 'LAST .322 _ 41,2257 0 2133 1 © VERBFAN

0872 REF 3 LAST 316 41,2260 0 0125 1 MIXAD TC MIXTEMP - 3

RO8BT3 DPTEST ENTER WITH SF ROUT NUMBER IN A,

ROBT4 +  RETURNS TO L+1 IF NO DP.

ROBTS RETURNS TO L+2 IF DP.

0876 REF B8 LAST 322 41,2261 50 000 1 DPIEST INDEX A

0877 41,2262 1 2263 0 TCP +1

0878 REF 48 LAST 317 41,2263 0 0002 0 TC ] OCTAL: ONLY NO Dp

0879 REF 49 [AST 322 41,2264 0 0002 0 TC o FRACT NO Dp
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0880 REF 50 LAST 322 41,2285 O 0002 0 TC (] DBEG NO Dp

0881 REF 61 LAST 323 41,2266 0 0002 0 T Q ARITH NO DP

0882 REF 1 . 41,2287 1 2300 1 TCP DPTEST1 DP10UT

0883 REBF 2 LAST 323 41,2270 1 2300 1 TCFP DPTESTy DP20UT

0884 REF 52 LAST 323 41,2271 0 0002 0 T Q . OPDEG NO DP

0885 REF 3 LAST 323 41,2272 1 2300 1 TCP DPTEST1 DP3QUT

0888 REP 53 LAST 323 41,2273 0 0002 0 ™ Q HMS NO Dp

088T REF 54 LAST 323 41,2274 0 0002 0 Tc Q M/S NO Dp

0888 REF 4 LAST 323 41,2275 1 2300 1 TCP DPTEST1 DP4QUT

osesl REP 55 LAST 323 41,2276 0 0002 0 T Q ARITH1 NO DP

08882 REP 56 LAST 323 41,2277 0 0002 0 Tc ] 2INTOUT NO DP TO GET HI PART IN MPAC
0889 REF ST LAST 323 41,2300 50 002 0 DPTEST1 INDEX OQ

0890 41,2301 0 0001 O TC 1 RETURN TO L+2

0891 REP 4 LAST 317 41,2302 3 4333 0 REQATX CAF R1D1

0892 REF 1 41,2303 1 2307 0 TCP REQCOM

0893 REF 2 LAST “315 41,2304 3 4334 1 REQDATY CAFP R2Dy

0894 REF 2 LAST 323 41,2305 1 2307 0 TCF REQCQM

0895 REF 3 LAST 320 41,2308 3 4335 0 REQDATZ CAF R3D1

0898 REF 24 LAST 320 41,2307 54 T77 1 RECCOM TS DSPCOUNT

0897 REBF 58 LAST 323 41,2310 4 0002 1 cs Q

0898 REF 9 LAST 318 41,2311 55«013 0 T3 REQRET

0899 REF 39 LAST 3168 41,2312 0 4555 0 C BANKCALL,

0800 REF 2 LAST 316 41,2313 60437 1 CADR  5BLANK

0801 REF 2 LAST 319 41,2314 0 4443 0 TC FLASHON

0902 REF 2 LAST 319 41,2315 0 0136 0 ENDRQDAT TC ENTEXIT

0903 REF g LAST 314 ' 41,2316 55=002 0 TS NOUNREG

0004 REF 59 LAST 323 41,2317 56 002 0 UPDATNN XCH o

0905 REF 1 41,2320 54 117 1 TS UPDATRET"

0906 . 41,2321 0 0006 1 EXTEND

0907 REF 3 LAST 319 41,2322 3 2114 1 DCA LODNNLGOC SWITCH BANKS TO NOUN TABLE READING
0908 REF 5 LAST 319 41,2323 52 006 0 DxCH z ROUTINE

0909 REF 5 LAST 322 41,2324 10 146 0 CCs NNADTEM

0910 REF 24 LAST 320 41,2325 6 4712 1 AD NE NORMAL,

0911 REF 1 41,2326 1 2331 0 TCP PUTADD

0912 REF 2 LAST 323 41,2327 1 23320 TCF PUTADD 41 MCTBS DONT CHANGE NQUNADD
0913 REF 3 LAST 323 41,2330 1 23320 TCP PUTADD  +1 MCTBI DONT CHANGE NQUNADD
0914 REF 4 LAST 320 41,2331 0 4317 6 PUTADD TC SETNCADR ECADR INTO NOUNCADR. SETS EB, NOUNADD.
0915 REF' -2 LAST 314 41,2332 3 4375 1 CAP NDi

0916 REF 25 LAST '323 41,2333 54 777 1 TS DSPCOQUNT

0917 REF 9 LAST 323 41,2334 3 1002 1 CA NQUNREG

-0918 REF 1 41,2335 1 2344 1 TCF UPDAT1

0919 REF 14 LAST 322 41,2336 55«001 0 TS VERBREG

0920 REFP 80 LAST 323 41,2337 56 002 0 UPDATVB XCH Q

0921 REF 2 LAST 323 41,2340 54 117 1 TS UPDATRET

0922 REF 5 LAST 319 41,2341 34374 0 CAP vDi

1 TS DSPCQUNT

0923 . REF 26 LAST 323 41,2342 54 777




0924
0925
0926
0927
0928
0929
0930

ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041

PINBALL GAME BUTTONS AND LIGHTS

REF
REF

REP
REF

15
17
1

LAST
LAST

LAST
LAST
LAST
LAST

323
320

323
319
324
320

41,2343
41,2344
41,2345
41,2348
41,2347
41,2350
41,2351

3 1001
0 4574
61222
0 0117
0 4161
0 4574
61323

OO O

0

CA
UPDATY TC
CADR
T
GOALMCYC TC
GODSPALM - TC
CADR

VERSREG

POSTJUMP
GOVNUPDT
UPDATRET
ALMCYCLE
POSTJUMP
DSPALARM

20'35 OCT. 28,1968 KOOLADE .069 PAGE 324
USER«S PAGE NO. 23 Bo S4
CANT USE SWCALL TO GO TO DSPDECVN, SINCE
UPDATVB CAN ITSELF BE CALLED BY SWCALL,
NEEDED BECAUSE BANKJUMP CANT HANDLE F/F,

N
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'L PINBALL GAMZ BUTTONS AND LIGHTS USERxS PAGE NO, 24 Eo 34
Pog31 NOUN  TABLES

RO932 NOIN CODE L.740, NCRMAL NOUN CASE. NOUN CODE G/E 40, MIXED NOUN CASE..

R0933 POR NORMAL CASE, NNADTAB CONTAINS ONE ECADR FOR BACH NOWN,

R0934 +0 INDICATESS NOUN NOT USED, - ENTRY INDICATES MACHINE CADR(E OR F) TO

R0935 BR SPECIFIED. -1 INDICATES CHANNEL 10 BE SPECIFIED. -9 INDICATES AUGMENT
R0936 OF LAST MACHINE CADR SUPPLIED,

R0937 FOR MIXED CASE, NNADTAB CONTAINS ONE INDIRECT ADDRESS( IDADDREL) IN LOW
R0938 10 BITS, AND THE COMPQNENT CODE NUMBER IN THE HIGH 5 BITS,

R0939 NNTYPTAB IS A PACKED TABLE OF THE FORM MVMWQQINNNNPPPPP .
RO940 FOR TH2 NORMAL CASE, M-S ARE THE COMPONENT CODE NUMBER.

RO941 N-8 ARE THE SP ROUTINE CODE NUMBER.

RO942 P-8 ARE THE SF CONSTANT CODE NUMBER.

R0943  MIXED CASE, M-S ARE-THE SF CONSTANT3 CODE NUVBER 3 COMPQONENT CASE
RO944 N-8 ARE THE SF CONSTANT2 CODE NUMIER

R0945 - P-S ARE THE SF CONSTANT1 CODE M(MBER

RO946 N-8 ARE THE SF CONSTANTz CODE NUVBER 2 COMPONENT CASE
Ro947T P-S ARE THE SF CONSTANT) CODE NUMBER

Ro948 . P-5 ARE THE SF CQONSTANT1 CODE NUMBER 1 COMPONENT CASE

Ro949 THERE IS ALSO AN INDIRECT ADDRESS TABLE( IDADDTAB) FOR MIXED CASE ONLY,
R0950 BACH PNTRY CONTAINS ONE ECADR. ~ IDADDREL IS THE RELATIVE ADDRESS OF
R095Y . THE FIRST OF THESE ENTRIES.

R0952 THERE IS ONE ENTRY IN THIS TABLE FOR EACH COMPONENT OF A MIXED NOUN
R0953 THEY ARE LISTED IN ORDER OF ASCENDING K. o

R0954 THBRE IS ALSO A SCALE FACTOR ROUTINE NUMBER TABLE( RUTMXTAB ) FOR MIXED
R0955 CASE ONLY. THERE IS QNE ENTRY PER MIXED NOUN. THE FORM IS,

RO9S56 COOQQRRRRRSSSSS

R0957 Q-8 ARE THE SF ROUTINE 3 CODE NUMBER 3 COMPONENT CASE

R0958 R-S ARE THE SF ROUTINE 2 CODE NUMBER

R0959 8-S ARE THE SF ROUTINE 1 CODE NUMBER

ROS60 R-S ARR THE SF ROUTINE 2 CODE NUMBER 2 COMPONENT CASE

RO961 S-S ARE THE SF ROUTINE 1 CODE NUMBER

Roge2z  IN OCTAL DISPLAY AND LOAD (OCT OR DEC) VERBS, BXCLUDE USE OF VERBS WHOSE
R0963  COMPQNENT NUMBER IS GREATER THAN THE NUMBER OF COMPONENTS IN NOUN.
RO964  (ALL MAGHINE ADDRESS TO BE SPECIFIED NOUNS ARE 3 COMPONENT.) ,
RO967 N MULTI-COMPONENT LOAD VERBS, NO MIXING OF OCTAL AND DECIMAL DATA
R0O968 COMPONENT WORDS IS ALLONED. ALARM IF VIGLATION .

Ro9s9  IN DECIMAL LOADS OF DATA, 5 NUMERICAL CHARACTERS MUST BE KEYED IN
RO970  BEFORE EACH ENTER. IF NOT, ALARM.




PO9T1
0972
0973
0974
0975
0978
0977
0978
0979
0980
0981
0982
0983
0984
0985
0988

0987

0988
0989
0990
0991
0992
0993
0994
0995

0996-

0997
. 0998
0999
1000
1001
1002
1003
1004
1005
1008
1007
1008
1009
1010
1011
1012

R1013
R1014
1016
1017
1022
1023
1024
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DISPLAY VERBS

LAST

CN b s 3 »~n B g w - S
N
]

5
]

P
]

ﬂmgm
SE5
333

w
NwiNEeN
&

3

322

322

328
328
326

326

326
328

326
326
324
322

323

328
323
323
328

328

320
326
328

41,2352
41,2353
41,2354
41,2355
41,2356
41,2357
41,2360
41,2381
41,2382
41,2363

41,2364

41,2385
41,2366
41,2387
41,2370
41,2371
41,2372
41,2373
41,2374
41,2375
41,2376
41,2377
41,2400
41,2401
41,2402
41,2403
41,2404
41,2405

41,2408

41,2407
41,2410
41,2411
41,2412
41,2413
41,2414
41,2415
41,2416
41,2417
41,2420
41,2421
41,2422

4 4711
0 2423
50 145
4 0002

DSPABC Cs ™0

TC CQMPTEST
INDEX NOUNADD
cs 2

) XCH BUP +2
DspAB Cs B

h\Y CQIPTEST
INDEX NOUNADD
Cs 1

XCH BRIP +1
DSPA T D2CTEST
TC TSTFORDP
INDEX NORNADD
Ccs 0
DSPCOM1  XOH BuF
Tc DSPCOM2
DspB Cs ONE

oo DCOMPTST
INDEX NOUNADD
cs 3

TC DSPCOM1

DspC Cs ™0
TC DCOMPTST

INDEX NOUNADD

Ccs 2

T DSPCOM1
DSPCMz CS ™0

AD VERBREG

cCcs A

TC DSPCOM3

TC ENTEXIT

TC +1
DSPCOM3 TS DISTEM

INDEX A

CAFP R1D1

TS DSPCOUNT

INDEX DISTEM

Ccs BuP

< DSPOCTWD

XCH DISTEM

TC DSPCQM2 +2

COMPTEST ALARMS IF COMPONENT NUMBER OF VERB(LOAD OR OCT DISPLAY) IS
GREATER THAN' THE HIGHEST COMPONENT NUMBER OF NOUN.
54 123 0 COMPTEST TS SPTEMP)

REF
REF
REF
REF
REP

4 LAST
81 LAST
1

1 -

8 LAST

268
323

318

41,2423

* 41,2424

41,2425
41,2426
41,2427

22002
0.2512
0 4345
T 6214

0
0
1
1

IXCH 0
COMPTST1 TC GETCOMP

hr\o] LEPTS

MASK  THRER

20°35 OCT. 28,1968 KOOLADE .069 PAGE 326
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A B C AB ARC
-1 -0 +41 +2 +3 INA
+0 +0 +0 +1  +2 IN A AFTER CCS

+0,4+1,+2 INTO DISTEM

- VERB COMP

NN CcaMp




1025
1026
1027
1028
1029
1030
R1031
R1032
1033
‘1034
1035
1038

1037
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REF 5 LAST 326 41,2430 6 0123 1 AD SFTFMP1

REF 91 LAST 326 41,2431 10 000 0 cCs A

REF 28 LAST 31T 41,2432 0 0001 O k\od L

REF 3 LAST 316 41,2433 0 5640 0 TC CCHAE

REF 18 LAST 322 41,2434 0 2350 0 TC GADSPALM

REF 20 LAST 327 41,2435 0 0001 0 NDCMPTST TC L

DCOMPTST ALARMS' IF DECIMAL CNLY BIT (BIT4 OF CQMP CODE NUMBER) = 1.

IP NOT, IT PERFORMS REGULAR COMPTEST.

REF 6 LAST 327 41,2438 54 123 0 DCOMPTST TS  SPTEMP)

REF 62 LAST 328 41,2437 22 002 O IXCH o

REF 2 LAST 328 41,2440 0 2442 1 T DECTEST

REFP 1 41,2441 0 2425 0 c COMPTST1
41,2442 0 0006 1 DECTEST EXTEND

REF 72 LAST 320 41,2443 22 156 0 CH MPAC +2

REP 2 LAST' 326 41,2444 0 2512 0 o] GETCOMP

REFP 25 LAST 224 41,2445 7T 4675 0 MASK BITy4

REF 92 LAST 327 41,2448 10 000 0 CcCs A

REF 17T LAST 327 41,2447 0 2350 0 o] GODSPALM

REF 73 LAST 327 41,2450 0 01568 0 c MPAC +2

REF 63 LAST 327 41,2451t 22 002 0 DCTSICYC LXCH O

REF 3 IAST 32T 41,2452 0 2512 0 b\ GETCOMP

REF 26 LAST 327 41,2453 17T 4875 0 MASK BIT14

REF 93 LAST 327 41,2454 10 000 0 cCs A

REF 3 LAST 324 41,2455 0 4161 0 hit) ALMCYCLE

REF 30 LAST 327 41,2458 0 0001 0 c L

NOUNTEST ALARMS IF NO-LOAD BIT (BIT5 OF COMP CODE NUMPER) = i,

IF NOT, IT RETURNS.

REF 64 LAST 327 41,2457 22 002 0 NOQUNTEST LxCH @

REF 4 LAST 327 41,2480 0 2512 ¢ ) i\ GETCQOMP

REF 94 [AST 327 41,2461 10 000 0 CCs A

‘REF 31 LAST 327 41,2462 0 0001 0 i\ L

REF 32 ILAST 327 41,2463 0 0001 0 oo L

REF 18 LAST 327 41,2464 0 2350 0 oo GODSPALM

REF 65 LAST 327 41,2465 22 002 0 TSTFORDP IXCH 0O

REF 8 LAST 323 41,2468 3 0146 1 Ca NNADTEM

REF 27 LAST 326 41,2467 & 4712 1 AD. NE
41,2470 0 0006 1 EXTEND

REF 1 41,2471 1 2503 1 BzF CHANDSP

REF & LAST 319 41,2472 50 140. 1 INDEX MIXBR
41,2473 0 2473 0 < +0
£1,24T4 O 2476 0 g\ +2

20°35 OCT. 28,1968 KOOLADE .089 PAGE 327

USERxS PAGE NO. 26 Eo S4
NOUN COMP - VERB COMP
NOUN COMP G/ VERB COMp
NOUN COMP L/ VERB COMP
NGUN COMP = VERB COMP

- VERB COMP

ALARMS IF DEC ONLY BIT = 1 (BIT4 OF COMP
CODE NUMBER) . RETURNS IF NOT.

ALARMS AND RECYCLES IF DEC Q¥LY BIT = 1
( BIT4 OF COMP CODE NWMBER). RETURNS
IF NOT. USED BY LOAD VERBS.

TEST FOR DP. IF SO, GET MINOR PART ONLY.

IF NNADTEM = -1, CHANNEL, TO BE SPECIFIED

NORMAL
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L PINBALL GAME BUTTONS AND LIGHTS USERxS PAGE NO. 27 Eo S4
1066 REFP 33 LAST 327 41,2475 0 0001 0 TC L MIXED CASE ALREADY HANDLED IN MIXNOUN
1067 . REF 3 41,2476 0 3021 1 TC SPRUINOR
1068 REF 2 LAST 322 41,2477 0 2261 0 c DPTEST
1069 REF 34 [LAST 328 41,2500 0 0001 0 < L NO Dp
1070 REF 8 LAST 3268 41,2501 24 145 1 INCR  NOUNADD Dp E+1 INTO NOUNADD FOR MINOR PART.
1071 REF 35 LAST 328 41,2502 0 0001 0 ] c L
1072 41,2503 0 0008 1 CHANDSP EXTEND
1073 REF 3 LAST 320 41,2504 5 1017 0 INDEX NOUNCADR
1074 41,2505 00 000 1 READ o
1075 REF 95 LAST 327 41,2508 4 0000 0 Ccs A
1078 REF" 3 LAST 328 41,2507 1 2370 0 TCP DSPCOM1
1077 REF 2 LAST 265 41,2510 00147 0 COMPICK ADRES NNTYPTEM
1078 REF 7 LAST 327 41,2511 00148 1 ADRES NNADTEM
1079  REP 5 LAST 327 41,2512 50 140 1 GETCOMP INDEX MIXBR NORMAL MIXED :
1080 REF 3 41,2513 3 2507 1 ~ CAF CaMPICK -1 ADRES NNTYPTEM ADRES NNADTEM
1081 REF 96 LAST 328 41,2514 S0 000 1 INDEX A . '

1082 41,2515 3 0000 1 CA 0 C(NNTYPTEM) C(NNADTEM)

1083 REF 4 LAST 198 41,2518 7 4364 0 MASK HIj5 GET HI5 QF NNTYPTAB(NORM)OF NNADTAB(MIX)
1084 REF @8 LAST 327 41,2517 0 0002 0 b \Y o -

1085 REF 5 LAST 327 41,2520 0 2512 0 DECDSP 1C GETCOMP
1086 REF 2 IAST 328 41,2521 0 4345 1 c LEFTS
1087 REF 9 LAST 328 41,2522 7 6214 1 MASK  THREE
1088 REP 4 LAST 322 41,2523 54 117 1 TS DECOUNT CQOMP NUMBER INTO DECOUNT
1089 REFP 41,2524 54 122 1 DSPDCGET TS DECTEM PICKS UP DATA
1090- REF 9 LAST 328 41,2525 6 0145 1 AD NOUNADD DECTEM 1CQMP +0, 2COMP +1, 3COMP +2
1091 REF 97 LAST 328 41,2526 50 000 1 INDEX A .
1092 41,2527 4 0000 O Ccs 0
1093 REF 2 [LAST 328 41,2530 50 122 0 INDEX DECTEM
1094 REF 2 LAST 266 41,2531 57«003 0 XCH XREG CANT USE BUF SINCE DMP USES IT.
1095 REF 3 TAST 328 41,2532 10 122 1 CCs DECTEM
1098 REF 1 41,2533 0 2524 0 TC DSPDCGET MORE TO GET
1097 REF 42 LAST 319 41,2534 3 4714 1 DSPDCPUT CAF ZERO DISPLAYS DATA
1098 REF 74 LAST 327 41,2535 54 155 1 © TS MPAC +1 DECOUNT 1CQMP +0, 2CQMP +1, 3COMP +2
1099 REBF 75 LAST 328 41,2536 54 156 1 TS MPAC +2
1100 REF 5 LAST 328 41,2537 50 117 0 INDEX DECQUNT
1101 REF 8 LAST 3286 41,2540 3 4333 0 CAF R1D1
1102 REF 28 LAST 328 41,2541 54 777 1 TS DSPCOUNT
1103 REP 8 LAST 328 41,2542 50 117 0 INDEX DECQUNT
1104 REF 3 LAST 328 41,2543 4 1003 1 cs XREG
1105 REFP 176 LAST 328 41,2544 54 154 0 TS MPAC
1106 REF 3 41,2545 0 3042 1 TC SFCONUM 2X( SF CON NUMB ) IN A
1107° REF 7 ILAST 32T 41,2548 54 123 0 TS SFTEMP)
1 EXTEND SWITCH PANKS TO SF CQNSTANT TABLE

1108 41,2547 0 0008
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L PINBALL GAME BUTTONS AND LIGHTS USBR=8S PAGE NO. 28 Bo 84
1109 - B 1 41,2550 3 2562 1 DCA OTSPOUTL READING ROUTINE,
1110 REP @ LAST 323 41,2551 52 008 0 DXCH z LOADS SPTEMP1, SFTEMP2.
1111 BEBP @ LAST 328 41,2552 50 140 1 IND2X MIXBR :
1112 ‘ 41,2553 0 2553 0 c +0
1113 RERF 41,2554 0 2557 1 T DSPSFNOR
1114 REFP 2 LAST 322 41,2555 0 3027 1 < SFRUTMIX
1115 KREPF - % 41,2556 0 2572 0 ] DECDSP3
11186 . RBP 2 1AST 328 41,2557 0O 3021 1 DSPSPNOR TC SPRUTNOR
1117 REF 2 LAST 329 41,2560 0 2572 0 TC D2CDSP3
1118 REFP 29 LAST 328 o717 BBANK= DSPCOUNT-

1119 REFP 1 41,2561 02120 0 GTSFQUTL 2CADR GTSPOUT

‘1119 FREP 3 41,2562 64101 0
1126 REF 40 LAST 323 41,2563 0 4555 0 DSPDCEND TC BANKCALL ALL SPOUT ROUTINES END HERE
112t REF’ 3 41,2564 61131 0 CADR  DSPDECWD
1122 RBF 71 [LAST 328 41,2565 10 117 1 ccs DECQUNT
1123 41,2568 0 2570 1 T +2
1124 REF 4 LAST 326 41,2567 0 0138 0 TC ENTEXIT
1125 REF g LAST 329 41,2570 54 11T 1 TS DECQNT
1126 REF 1 £1,2571 0 2534 1 T DSPDCPUT MORE TO DISPLAY
1127 REF 98 LAST 328 41,2572 50 000 1 DECDSP3 INDEX A
1128 PREF - 1 - 41,2573 3 2575 1 CAP SPOUTABR
1129 REF 2 LAST 320 41,2574 0 4577 0 T BANKIUMP
1130 REF 1 41,2575 61321 0 SFQUTABR CADR - PREDSPAL ALARM IF DEC DISP WITH OCTAL ONLY NOUN
1131 REF 3 41,2576 62563 0 CADR  DSPDCEND
1132 REFP 1 41,2577 60518 0 CADR  DEGQUTSP
1133 REF 1 41,2600 60603 1 CADR  ARTOUTSF
1134 PREF 3 41,2601 60614 1 CADR  DP1QUTSP
1135 REF 1 41,2602 60821 1 CADR  DpP20UTSF
1136 REP 1 41,2803 80524 1 CADR  OPDEGOUT
1131 REP 3 41,2604 60623 0 CADR  DP30UTSF
1138 RBF 1 41,2605 65143 1 CADR  HMSOUT
1139 REF 41,2606 65216 1 CADR  M/SOUT
1140 REF 2 LAST 329 41,2607 60821 1 CADR  DP20UTSF
11401 REF 1 41,2610 60610 0 CADR  AROUT)SF
11402 REF 1 41,2611 608368 1 CADR  2INTQUT
1141 41,2612 ENDRTQUT EQUALS

R1142 THE POLLOWING IS ATYPICAL SP RCUTINE . IT USES MPAC. LEAVES RESU

R1143 LTS IN MPAC, MPAC+1. ENDS WITH TC DSPDCEND
1144 REF 2 LAST 317 40,2518 SETLOC BLANKCON +1




1182
1163

1185

1166
1167
1168
1189
1170
1T
1172
1173

1174
1175
1176
177
1178

1179
1180
1181
1182
1183
1184.
1185
1186
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REF 2 LAST 310 TO 318" 334
DEGOUTSP SCALES BY .18 THE LO¥ 14

NMBERS IN THE. NEGATIVE (AGC) RANGE.

REF 43 LAST 328 40,2518 3 4714
REF 717 LAST 328 40,2517 54 156
REF 3 40,2520 0 2555

40,2521 0 2523
REF 1 40,2522 0 2550
REF 3 40,2523 0 2566

OPDEGOUT SCALES BY _45 (THE RANGE IS

REF 78 “LAST 330 40,2524 10 154
REF 719 LAST 330 40,2525 56 154
40,2528 0 2531

REF 3 40,2527 © 2540
REF 4 1AST 298 40,2530 6 7716
REF 1 40,2531 8 2602
REF g0 LAST 330 40,2532 54 154
40,2533 0 2538

REF 22 LAST 319 40,2534 3 4674
REF 81 LAST 330 40,2335 26 154
REF 13 LAST 328 40,2536 3 4711
REF 2 LAST 329 40,2537 0 2517
REF g2 LAST 330 40,2540 56 154
REF 2 LAST 330 40,2541 6 2602
REF 99 LAST 329 40,2542 10 000
REF 1 40,2543 0 2532
REF 4 LAST 327 40,2544 0 5840
REF 28 LAST 327 40,2545 6 4712
’ 40,2546 4 0000

REF 2 LAST 330 40,2547 0 2532
. 40,2550 0 0008

REF 83 1AST 330 40,2551 5 0156
REF 1 40,2552 3 2577
REF g LAST 328 40,2553 52 124
REF 67 LAST 328 40,2554 0 0002
REF 84 LAST 330 40,2555 10 154
REF 68 LAST 330 40,2556 0 0002
REF 69 LAST 330 40,2557 0 0002
40,2560 1 2561

REF 23 LAST 330 40,2561 4 4674
REF 85 LAST 330 40,2562 T 0154
REF 86 LAST 330 40,2563 54 154
REF 170 LAST 330 40,2564 50 002

334%
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CONT 40/PIN

BITS OF ANGLE , ADDING .13 FOR

1 DEGOUTSF CAF ZERO

1 : TS MPAC +2 SET INDEX FOR FULL SCALE

0 b\ FIXRANGE

1 < +2 NO AUGMENT NEEDED (SFTEMP1 AND 2 ARE 0)
0 TC SETAUG SET AUGMENTER ACCORDING TO C(MPAC +2)

0 TC DEGCOM

90 DEGREES) AND ADDS A 20 DEG BIAS.

0 OPDEGQUT CCS MPAC RANGE 18 90 DEG
1 XCH MPAC IF POS OR POS 0 THEN ADD BIAS AND
1 c +3 CORRECT FOR POSSIBLE OVERFLOW

1 TC NEGOPT IP NEG NON ZERO

0 AD NEG1 IF NEG ZERO SUBTRACT 1

1 AD 20BIAS

0 BIASCOM TS MPAC TEST FOR OVERFLOW

0 T +3 NO OVFLOW

0 CAFP BITi5 IP OVFLOWN

0 ADS3 MPAC

1 CAF ™0 SET MULTIPLIER TO .45

0 TC DEGQUTSF +3

1 NEGOPT XCH MPAC NEGATIVE CASE

1 AD 20BIAS

0 CCs A

1 TC BIASCOM IF POS THEN SUBTRACT ) BECAUSE OF 25CQM
0 T CCHOLE

1 AD NE IF NEG RESTORE SUM

0 © coM IF NEG 0 LEAVE NEG o

1 o BIASCOM .

1 SETAUG EXTEND LOADS SFTEMP1 AND SFTEMP2 WITH THE
0 INDEX MPAC +2 DP AUGMENTER CONSTANT

0 DCA DEGTAB

1 DXCH  SFTEMP1

0 TC Q

0 FIXBANGE CCS MPAC IP MPAC 1S 4+ RETURN TO L+i

1] C Q IF MPAC IS -~ RETURN TO L+2 AFTER
0 TC Q MASKING OUT THE SIGN BIT

0 TCF +1

1 Ccs BIT15

0 MASK  MPAC

] TS MPAC

0 INDEX O
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1187 40,2565 0 00010 b \Y 1

1188 40,2566 0 0008 1 DEAGCOM  EXTRND LOADS MULTIPLIER , DOBS SHORTMP, AND
1189 REF a7 LAST 330 40,2567 5 0158 © INDEX MPAC +2 ADDS AUQMENTER.

1190 REP 2 1AST 330 40,2570 3 25717 © DCA DEGTAR

1191 REFP g8 LAST 331 40,2571 52 155 1 DXCH  MPAC ADJUSTED ANGLE IN A

1192 RBP4 LAST 312 40,2572 0 7256 1 < SHORTMP

1193 BEF 9 LAST 330 40,2573 52 124 1 DXCH  SPTEMP3

1194 REFP 89 LAST 331 40,2574 20 155 1 DAS MPAC

1195 REBF ) 40,2575 0 2608 O < SCOUTEND

1196 40,2576 05605 1 DEGMB  OCT 05605 HI PART OF .18

1197 40,2577 03658 1 QoCT. 03856 LOW¥ PART OF .18

1198 40,2600 16314 0 ocT 16314 HI PART OF .45

1199 40,2601 31463 1 ocT 31463 LO PART OF .45

1200 40,2602 18040 1 20BIAS  OCT 16040 . 20 DEG BIAS FOR OPTICS

1201 REF 10 LAST 331 40,2603 52 124 1 ARTOUTSF DXCH  SFTEMP) ASSUMES POINT AT LEFT OF DP SFCON

1202 - REF g0 LAST 331 40,2604 52 155 1 DXCH MPAC )

1203 REP 1 40,2605 0 4431 0 c PRSHRTMP IF C(A) = -9, SHORTMP FAILS TO GIVE -¢.
1204 REF 19 LAST 324 40,2606 O 4574 0 SCOUTEND TC POSTJUMP :

1205 REP 2 LAST 329 40,2607 62563 0 CADR  DSPDCEND

12051 REF 11 LAST 331 40,2610 52 124 1 AROUT1SP DXCH  SPTEVMP1 ASSUMES POINT BETWEEN HI AND LO PARTS OF
12052 REP 91 LAST 331 40,2611 52 155 1 DxCH MPAC DP SFCON., SHIFTS RESULTS LEFT 14, BY
12053 REF 2 LAST 331 40,2612 0 4431 0 TC PRSHRIMP TAKING RESULTS FROM MPAC+1, MPAC42.
12054 REF § 40,2613 0 2815 1 Tc L14/0UT

1208 REFP 1 40,2614 0 2827 0 DPIQUTSF TC DPQUT SCALES MPAC, MPAC +1 BY DP SCALE FACTOR
1207 REF 92 LAST 331 40,2615 56 156 0 L14/0UT XCH MPAC +2 IN SFTEMP1, SFTEMP2. THEN SCALE RESULT
1208 REF 93 LAST 331 40,2618 56 155 0 XCH MPAC +1 BY Bis4.

1209 REF g4 LAST 331 - 40,2617 54 154 0 TS MPAC

1210 REF 2 LAST 331 40,2620 0 2605 0 TC SCOUTEND

1211 REF 2z LAST 331 40,2621 0 2627 0 DP20UTSF TC DPQUT SCALES MPAC |, MPAC +1 BY DP SCALE FACTOR
1212 REF 3 LAST 331 40,2622 0 2606 0 TC SCOUTEND

1213 REF 3 LAST 331 40,2623 0 2627 0 DP30UTSP TC DPOUT ASSUMES. POINT BETWEEN BITS 7-8 OF HIGH
1214 REF 12 LAST 322 40,2824 3 6211 0 CAF sIx LEFT BY 7, ROUNDS MPAC+2 . INTO MPAC+j .
1215 REBP 1 40,2825 0 3056 1 c TPLEFIN SIPT LEFT 7. .

12168 REBFP 4 LAST 331 40,2626 0 2808 0 i\ SCQUTEND .

12165 REF 95 ILAST 331 0162 MPAC+g = MPAC 4¢ USE MPAC :+g INSTEAD OF OVFIND
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1217
1218
1219
1220
1221
1222
- 1223
R12231
R12232
R12233
R12234

12235
122355
12236
12231
122371
122372
122373
122374
122375
122378
122377
122378
122379
R1224 -
R1225
R12286

1227
1228.
1229
1230
1231
‘1232
1233
1234
1235
1238
1237
1238
1239
1240
1241
1242

1243
1244

PINBALL GAMZ BUTTONS AND LIGHTS

REFP
REP
REP
REF
REF
REF

THE FOLLOYING ROUTINE DISPLAYS TWO CONTIGUOUS SP POSITI

2
2
12
2

LAST

330

240
312
331
332

40,2627
40,2630
40,2631

40,2632

40,2633
40,2634
40,2635

56 002 0 DPOUT  XxCH
54 182 0 TS
0 2653 0 1
0 7228 0 ©
0 7052 1 b\
00123 1 ADRES
0 0182 1 b\

A3 TWO POSITIVE DECINAL INTEGERS IN RXD1-BXD2 AND RXD4

BLANKED) . THE INTEGER IN THE LOWER NUMSERED ADDRESS IS
RXD1-RXD2.

REF 3 LAST 323 40,2638 0 2437 0 2INTOUT 1C
REF 2 LAST 314 40,2637 0 2314 0 <
REF 98 LAST 331 40,2640 3 0154 1 CA
REF 3 40,2641 0 3211 0 ot
REF 10 LAST 328 40,2642 4 6214 1 Cs
REF - 9 LAST 329 40,2643 50 117 0 INDEX
REF 7 LAST 328 40,2644 6 4333 0 AD
REF 30 LAST 329 40,2645 54 777 1 TS
REF 2 LAST 332 40,2846 0 2853 0 <
REF 97 LAST 332 40,2847 3 0155 0 CA
REF 2 LAST 332 40,2850 0 3211 0 <
REF 20 LAST 331 - 40,2851 0 4574 0 Tc
REF 3 LAST 331 40,2652 62585 0

DGES NOT FORCE TPAGREE,

T2
8
T

-
NS WO

100

LAST
LAST
LAST

LAST
LAST
LAST
LAST
LAST

LAST
LAST

LAST

LAST

332
89
329

332
322
322
322

330
332
330
332
332

328

40,2653
40,2654
40,2655
40,2656
40,2657
40,2660
40,2661
40,2662
40,2663
40,2664
40,2665
40,2668
40,2687
40,2670
40,2671
40,2672

40,2673
40,2874

56 002
54 144
50 140
0 2856
0 2873
50 117
3 0150
T 4372
0 4327
0 0006
5 0000
3 0001
52 155
3 4714
54 1586
0 0144

3 0145
0 2684

CADR
READLO PICKS UP FRESH DATA FOR BOTH HI AND LO AND LEAVE
MPAC, MPAC+1. THIS IS NEEDED FOR TIME DISPLAY

:
:

TS
INDEX
TC

T
INDEX
CA
MASK

O M O HMOMOOOMMO

1 RDLONOR CA
1 ENDRDLO TC

E
%

2021111-041

Q
MPAC.+g
READLO
TPAGREE
DMP
SFTEMP1
MPAC+8

VE INTEGERS
-RXD5 (RxD3 IS
DISPLAYED IN

5BLANK
+ON

MPAC
DSPDEGVN-
THREE
DECOUNT
R1D1
DSPCOUNT
READLO
MPAC 41
DSPDEGVN
POSTJUMP
DSPDCEND +2
S IT IN

. TT ZEROES MPACs+2, BUT

Q

TEM4
MIXBR

+0
ROLONOR
DECOUNT
TDAD) TEM
LOW11
SETEBANK

MPAC
ZERO
MPAC +2
TEM4

NQUNADD
READIL.O1

20’35 OCT. 28,1968 KOOLADE 069 PAGE 332
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GET PRESH DATA FOR BOTH HI AND LO.
MAKE DP DATA AGREE

TO BLANK RXD3
TURN (N + SIGN

DISPLAY 1ST INTEGER (LIKE VERB AND NOUN)

RXD4
GET 2ND INTEGER
DISPLAY 2ND INTEGER (LIKE VERB AND NOUN)

GET IDADDTAB ENTRY FOR COMP K OF NOUN.
E SUBK
SET EB, LEAVE EADRES IN A.

MIXED NORMAL,
C(ESUBK) C(E)
C((E SUBK)+1) C(E+1)
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| & PINBALL GAME BUTTONS AND LIGHTS ' USER«S PAGE NO. 32  FEo 84
- 1245 : 42,3143 BANK 42

124501 REF 2 LAST 285 42,2000 - SETLOC PINBALL3

124502 42,3143 BARK

12455 P 1 CONT 42/PIN

1246 PREF 41 LAST 329 42,3143 0 4555 0 HMSQUT TC BANKCALL -+ READ PRESH DATA FOR HI AND LO INTO MPAC,
1247 RZ™ 3 LAST 332 42,3144 60853 1 CADR  RRADLO MPAC41 .

1248 REF 3 LAST 332 42,3145 0 7226 0 T TPAGFEE MAKE DP DATA AGRFE

1249 P 1 . 42,3146 0 3332 0 T SEPSECNR LBAVE FRACT SEC/g0 IN MPAC, MPACs].LPAVE
A1250 : WHOLE MIN IN BIT13 OF LOTEMOUT AND ABOVE

1251 REF 3 LAST 332 42,3147 0 7052 1 T s/ USE ONLY FRACT SEC/g0 M(D 80

1252 REF 1 42,3150 03204 1 ADRES SECON2 MULT BY .08

1253 REP 4 LAST 323 42,3151 3 4335 0 CAP R3D1 GIVES CPNTI-SEC/10BEXP5 MDD 60

1254 PR 31 LAST 332 42,3152 54 117 1 TS DSPCQNT - .

1255 REF 42 LAST 333 42,3153 0 4555 0 T BANKCALL DISPLAY SEC M(D g0

1256 REFP 2 LAST 329 42,3154 61131 0 CADR  DSPDECRD

1257 REF 1 42,3155 0 3350 1 TC SEPMIN REMOVE REST OF SECONDS

1256- REF 1 42,3158 3 3206 © CAFP MINCON2 LEAVE FRACT MIN/go IN MPAC+1. LFAVE
1259 PREP 100 LAST 332 42,3157 56 154 1 XCH MPAC WHOLE HOURS' IN MPAC_

1260 REF 1 42,3160 55007 0 TS HITEMQUT SAVE RHOLE HOURS.

1261 REF 2 LAST 333 42,3181 3 3207 1 CAF MINCONZ +1

1262 REF 101 LAST 333 42,3162 56 155 0 XCH MPAC +1 USB QNLY FRACT MIN/go MD 60 - .
1263 REF 3 LAST 331 42,3163 0 4431 0 TC PRSHRIMP IF C(A) = —p, SHORTMP FAILS TO GIVE -0.
A1284 ' . MULT BY _0008

1265 REF 3 [LAST 323 42,3164 3 4334 1 CAp R2D1 © GIVES MIN/10EXP5 MD 60

1268 REF 32 LAST 333 42,3165 54 7717 1 TS DSPCONT '

1267 REF 43 LAST 333 42,3166 0 4555 0 TC BANKCALL DISPLAY MIN XD g0

1268 BREF 3 LAST 333 42,3167 61131 0 CADR - - DSPDECWD - : ’ )

1269 42,3170 0 0006 1 EXTEND T MINUTES, SECONDS HAVE BEEN ‘REMOVED
1270 REF 1 42,3171 3 3213 1 DCA HRCN1

1271 REF 102 LAST 333 42,3172 52155 1 DXCH MPAC

12712 FREF 2 LAST 333 42,3173 3 1007 1 CA HITEMQUT USE WHOLE HOURS

1213 BEF 4 LAST 333 42,3174 0 4431 0 TC PRSHRTMP IF.C(A) = —g, SHORIMP FAILS TO GIVE 9.
A1274 . MULT BY _16384 ’

1275 PREF g LAST' 332 42,3175 3 4333 0 CAP R1D1 GIVES HQURS/10EXP5

1216 REF 33 LAST 333 42,3176 54 777 1 s DSPCONT : . ) -

12TT PBRP 44 - LAST 333 42,3177 O 4555 0 TC BANKCALL USE REQULAR DSPDECWD, WITH ROUND OFF_
1278 REP 4 LAST 333 42,3200 61131 0 CADR  DSPDEQWD : :

‘12719 REF 5 LAST 329 42,3201 O 0136 0 TC ENTEXIT

1280 42,3202 25660 0 SPCON1 2DEC* 1.866666666 E-4 Bizx 28XP12/6000

1280 42,3203 31742 1 ’

1281 : 42,3204. 01727 1 SEC(Nz OCT 01727 .06 FOR SECONDS DISPLAY

1282 : 42,3205 01217 1 ocT 01217 )

1283 42,3208 00011 1 MINCON2 OCT 00011 .0006 FOR MINUTES DISLPAY

1284 42,3207 32445 0 ocT 32445

1285 42,3210 02104 0 MINCON) OCT 02104 .066..66 UPPED BY 2BXP-28

1288 . 42,3211 10422 1 ocr 10422

1287 42,3212 05174 0 HRCON)] 2DEC 18384

0

1287 42,3213 13281




1288
1289
1290
1291
1292
1293
1294
1295

1297
1298
1299
1300
1301
1302
1303
1304
1305
1308
1307
1308
1309
1310
1311
1312
1313
1314
1315
1318
1317
1318
1319
1320
1321
A1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
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Saah

I

104

-
o
N =

[y
(-]
NWONN U NN

o
o
- RN

S5

ST
ST

333
333

333

42,3214
42,3215
42,3216
42,3217
42,3220
42,3221
42,3222
42,3223
42,3224
42,3225
42,3226
42,3227
42,3230
42,3231
42,3232
42,3233
42,3234
42,3235
42,3236
42,3237
42,3240
42,3241
42,3242
42,3243
42,3244
42,3245
42,3246
42,3247
42,3250
42,3251
42,3252
42,3253
42,3254
42,3255

42,3258
42,3257
42,3260
42,3261
42,3262
42,3263
42,3264
42,3265
42,3266
42,3267
42,3270
42,3271
42,3272

00000
00082
0 4555
60853

COOC OO IO ~mO

M/SLIMIT

LIMITCOM

+L.IMIT

M/ SNORM

GEEEY:

4338843

849428

TS
CAF

TS
CAP

T

CADR

00000
00082
BANKCALL
READLO
TPAGREE
MPAC

+2
M/SNORM
M/SCON1
A
M/SLIMIT
M/ SNORM
M/ SNORM
MPAC +1
+2

M/ SNORM
M/SCaN2
A

M/SLIMIT
M/ SNORM
M/8SNORM
MPAC
M/SCON3
+LIMIT
M/SCON3
MPAC
M/SCON3 +1
MPAC +1
NORMADR
SEPSECNR +1
MPAC
M/SCON3 +3
LIMITCOM
SEPSEC

HISECON
SHORTMP
THREE
DSPCQUNT
BANKCALL
DSPDC2NR
ZERO
CDE
™o
DECQUNT
RiD1
CQUNT
BANKCALL
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.5 SEC

READ FRESH DATA FOR HI AND LO INTO MPAC,
MPAC+1 .

MAKE DP DATA AGREE

IF MAG OF (MPAC, MPAC+i) G/ 59 M 59 s,
DISPLAY 59B59, WITH PROPER SIGN.

MPAC = +0. L/ 59M58.58

- HI PART OF (59M58.58) +1 FOR CCS
MAG OF MPAC - HI PART OF (5¢M58.58)

G/ 59M58.58

ORIGINAL MPAC = -0, L/ 59M53.58

L/ 59M58.58

MAG OF MPAC = HI PART OF 59M58.58

MPAC+1 = +0. L/ 59M58.58

- LO PART OF (59M58.5S) +1 FOR CCS
MAG OF MPAC+1 - LO PART OF (59M58.5S)
G/ 59M58.58

ORIGINAL MPAC+1 = -0. L/ 59M58.58

L/ 59M58.58

= 59M58.58 LIMIT ’
MPAC CANNOT BE +/- 0 AT THIS POINT,
FORCE MPAC, MPAC+1 TO +/- 59M59.5S

WILL DISPLAY 59M59S IN DSPDECNR

SET RETURN TO M/SNORM+1 .

LEAVE FRACT SEC/g0 IN MPAC MPAC+1. LEAVE
WHOLE MIN IN BIT13 OF LOTEMOUT AND ABOVE
USE ONLY FRACT SEC/g0 MOD g0

MULT BY ¢ + 2BXP-14

GIVES SEC/100 MOD go

DSPCOQUNT ALREADY SET TO RXD1

DISPLAY SEC M(D g0 IN D4Ds,

RxD3

BLANK MIDDI.E CHAR




ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041 20'35 OCT. 28,1968 KOOLADE .069 PAGE 335

L PINBALL: GAME BUTTONS AND LIGHTS USPR«S PAGE NO, 34 Fo 84
1336 REP 3 LAST 317 42,3273 61225 0 CADR DSPIN

1337 REP 2 LAST '333 42,3274 0 3350 1 < SEPMIN REMOVE REST OF SECONDS

1338 REF 109 LAST 334 42,3275 56 155 0 XCH  MPAC +1 LEAVE FRACT MIN/g0 IN MPAC+1

1339 42,3276 0 0008 1 EXTEND USE ONLY FRACT MIN/go MQD g0

1340 REFP 42,3277 7T 3311 0 MP HIMINCON MULT BY .6 + 2BXP-T

1341 REF 110 LAST 335 42,3300 52 155 1 DXCH MpAC GIVES MIN/100 MDD 60

1342 REP 12 LAST 334 42,3301 50 117 0 INDEX DECQUNT

1343 REFP 10 LAST 334 42,3302 3 4333 0 CAP RiD1 RxD1

1344 REF 35 LAST 334 42,3303 54 777 1 TS DSPCONT

1345 RFF 48 LAST 334 42,3304 0 4555 0 oo BANKCALL DISPLAY MIN M(D g0 IN DiD2.

1346 REF 2 LAST 334 42,3305 61171 1 CADR  DSPDC2NR

1347 REP 21 LAST 332 42,3308 0 4574 0 TC - POSTJUMP

1348 - REP 4 LAST 332 42,3307 62565 0 CADR  DSPDCEND &2

1349 ) . 42,3310 23147 1 HISECON OCT 23147 .8 + 2PXP-14

1350 ‘ 42,3311 23346 1. HIMINCON OCT 23348 .8 + 2BXP-7

1351 . 42,3312 777153 0 M/sCN1 OCT 11153 - HI PART OF (59M58.58) +1

1352 42,3313 41126 1 M/SCNz OCT 41128 - LO PART OF (50M58.58) +1

1353 REF 71 IAST 334 42,3314 03256 0 NORMADR ADRES M/SNORM +1

1354 42,3315 00025 0 M/SCON3 OCT 00025 59M 59.58-

1355 42,3318 37016 1 ocT 37018

1356 REP 111 LAST 335 42,3317 10 155 1 SEPSEC CCS8 MPAC +1 IF 4+, ROWD BY ADDING .5 SEC

1357 REF - 1 42,3320 1 3327 0 TCP POSEC . IF -, ROND BY SUBTRACTING .5 SEC
1358 RPF 2 LAST 335 42,3321 1 3327 0 TCP POSEC - FINDS TIME IN MPAC, MPAC+1

1359 42,3322 1 3323 1 TCP +1 : RORNDS OFF BY +/- .5 SEC

1360 42,3323 0 0006 1 EXTEND - LEAVES WHC(EE MIN IN BIT13 OF -

1361 REFP 1 42,3324 4 3215 0 - DCs RDCON -1 LOTEMOUT AND ABOVE,

1362 REF 112 LAST 335 42,3325 20 155 1 SEPSEC1 DAS MPAC LEAVES FRACT SEC/g0 IN MPAC, MPAC+] .
1363 REF 3 LAST 334 42,3326 1 3332 1 TCP SEPSECNR .

1364 42,3327 0 0006 1 POSEC EXTEND

1385 REF 2 LAST 335 42,3330 3 3215 1: DCA RDCN -1

1368 REP 1 42,3331 1 3325 1 TCP SEPSECY :

1367 REF 73 LAST 332 42,3332 56 002 0 SEPSECNR XCH o THIS ENTRY AvOIDS ROUNDING BY .5 SEC
1368 REF 1 42,3333 54 144 1 TS SEPSCRET

1389 REP 4 LAST 333 42,3334 0 7052 1 TC DMP . MULT BY zExplz/sooo

1370 REF 1 42,3335 03202 1 ADRES SECON) GIVES FRACT SEC7g0 IN BITi2 OF MPACsi
1311 42,3336 0 0006 1 EXTEND AND BELOW.

1372 REP 113 LAST 335 42,3337 3 0155 0 DCA MPAC SAVE MINUTES AND HOURS

1373 REF 3 LAST 333 42,3340 53=010 0 DXCH HITEMOUT

1374 REP 1t 42,3341 0 4420 0 A TPSL1 -

1375 REP 2 LAST 335 42,3342 0 4420 0 T TPSL1 GIVES FRACT SEC/g80 IN MPAC+1, MPAC+2.
1376 REF 48 LAST 334 42,3343 3 4714 1 CAP ZERO

1377 REF 114 LAST 335 42,3344 56 156 0 XCH MPAC +2 LEAVE FRACT SEC/60 IN MPAC, MPAC+1.
1378 REF 115 LAST 335 42,3345 56 155 0 XCH MPAC +1

1379 REP 118 LAST 335 . 42,3346 58 154 1 XCH MPAC

1380 REFP 2 LAST 335 42,3347 0 0144 0 < SEPSCRET
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14015

1402
1403
1404
1405
1408

" 1407 -

1408
1409
1410
1411
1412
1413
1414
1415
1418

PINBALL: GAMB BUTTONS AND LIGHTS USER«S PAGE NO. 35 Bo S84
. B8P 74 LAST 335 42,3350 56 002 0. SEPMIN XCH Q FINDS WHOLE MINUTES IN BIT13
REP © 3 42,3351 54 144 1 TS SEPMNRET" OF LOTEMOUT AND ABOVE.
REF 3 42,3352 3 1010 1 CA LOTEMOUT REMOVES REST OF SECONDS,
42,3353 0 0006 1 BEXTEND LEAVES FRACT MIN/g0 IN MPACsi.
REF 33 LAST 183 42,3354 7 4710 1 MP BIT3 LEAVES WHOLE HOURS IN MPAC.
42,3355 0 0006 1 EXTEND SR 12, THRON AWAY LP,
RBP 17 LAST 193 42,3356 7T 4678 0 Mp BIT13 SR 2, TAKE FROM LP. = SL 12.
REF 117 LAST 335 42,3357 22 155 0 LXCH MPAC +1 THIS FORCES BITS 12-1 TO 0 IF +,
FORCES BITS 12-1 TO 1 IF -,
REF 4 LAST 335 42,3360 3 1007 1 CA HITEMOUT
REF 118 LAST 336 42,3361 54 154 0 TS MPAC
REF * 5 LAST 335 42,3362 0 7052 1 TC DMP MULT BY 31/15
REP 42,3383 03210 1 ADRES MINCON1 GIVES FRACT MIN/g0 IN MPAC+i.
REF 2 LAST 336 42,3364 0 0144 0 ENDSPMIN IC SEPMNRET GIVES WHOLE HOURS IN MPAC,

3
THIS I3 A SPECIAL PURPOSE VERB FOR DISPLAYING A DOUSLE PRECISION AGC
WORD AS 10 DECIMAL DIGITS ON THE AGC DISPLAY PANEL, IT CAN BE USED WITH
ANY NOUN, EXCEPT MIXED NOUNS. IT DISPLAYS THE CONTENTS
OF THE REGISTER NOUNADD IS POINTING TO . IF USED WITH NQUNS WHICH ARE
INHERENTLY NOT DP'SUCH AS THE CDU COUNTERS THE DISPLAY WILL BE GARBAGE,
DISPLAY IS IN R1 AND Rz ONLY WITH THE SIGN IN R1.

REF 1 40,2875 SETLOC PNDRDLO 41
REF 3 LAST 330 TO 333 111 445% COUNT 40/PIN
REF 8 LAST 332 40,2675 50 140 1 DSPDPDEC INDEX MIXBR
40,2876 0 2678 1 ° +0
40,2877 0 2701 0 c +2 NORMAL, NOUN
REF 3 LAST 324 40,2700 0 3323 0 b\ DSPALARM
40,2701 0 0006 1 EXTEND
REF 11 LAST 332 40,2702 5 0145 1 INDEX NOUNADD
40,2703 3 0001 O DCA 0
REF 119 LAST 336 40,2704 52 155 1 DxCH MPAC
REF 11 LAST 335 40,2705 3 4333 0 cap R1D1
REF 36 LAST 335 40,2708 54 777 1 TS DSPCOQUNT
REF 47 LAST 335 40,2707 3 4714 1 CAP ZERO
REF 120 LAST 338 40,2710 54 156 1 TS MPAC 42
REF 5 LAST 334 40,2711 0 72268 0 TC TPAGREE
REF - 1 40,2712 0 3176 1 TC DSP2DEC
REF 8 LAST 333 40,2713 0 0136 0 ENDDPDEC TC ENTEXIT

Py




m ASSEMBLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041 20°35 OCT. 28,1968 KOOLADE .069 PAGE 337
L PINBALL GAME BUTTONS AND LIGHTS . USERxS PAGE NO., 36 Bo 84

P141T LOAD VERSS " IF ALARM CQDITION 18 DETECTED DURING EXECUTE,
R1418 COHECK PAIL LIGHT IS TURNED QN AND EXDORJOB, IF ALARM CQDITION IS

Ri419 DETECIED DURING ENTER OF DATA, CHECK PAIL IS TURNED ON AND IT RECYCLES
R1420 TO EXECUTE OF ORIGINAL LOAD VERB. RECYCLE CAUSED BY 1) DECIMAL MACHINE
Ri421 CADR 2) MIXTURE OF OCTAL/DECIMAL DATA 3) OCTAL DATA INTO DECIMAL
R1422 ONLY NOUN 4) DEC DATA INTO OCT ONLY NOUN &) DATA TOO LARGEZ FOR SCALE
R1423 6) FPZER THAN 3 DATA WORDS LOADED FOR HRS, MIN, SEC NOUN.g(2)-(g) ALARM
Ri424 AND RECYCLE OCCUR AT FINAL ENTER OF SET. (1) ALARM AND RECYCLE OCCUR AT
R1425 ENTER OF CADR. : .

1428 REF 3 41,2612 SETLOC ENDRTOUT
14265 REF 2 LAST- 318 TO 330° 394  394% CaNT 41/PIN
1427 REP 15 LAST 334 41,2612 4 4711 0 ABCLOAD C8 ™0
1428 REFP 3 LAST 326 41,2813 0 2423 0 1 COMPTEST
1429 REF 1 41,2614 0 2457 0 © NONTEST TEST IF NOUN CAN BE LOADED.
1430 REF 1 - 41,2815 3 3001 0 CAP VBSPILD
1431 REF 2 LAST 318 41,2618 0 2338 0 oo UPDATVB -3
1432 REF 3 41,2817 0 2302 1 < REQDATX
1433 REF 1 41,2620 3 3002 0 CAF VBSP2LD
1434 REFP 3 LAST 337 41,2621 0 2338 0 c UPDATVB -1
1435 REFP 1 41,2822 0 2304 1 < REQDATY
1438 REP 1 41,2623 3 3003 1 CAP VBSP3LD
1437 REP 4 LAST 337 41,2624 0 2336 0 TC UPDATVB -1
1438 REF 2 LAST 319 41,2625 0 2306 0 T REQDATZ ) o
1439 REFP 13 LAST 331 41,2626 4 6211 1 PUIXYZ CS SIX TEST THAT THE 3 DATA WORDS LOADED ARE
1440 REF 1 41,2627 0 3004 0 -TC ALLDC/0C ALL DEC OR ALL OCT.
1441 41,2830 0 0008 1 BXTEND
1442 RBP4 [LAST 323 41,2631 3 21141 DCA LODNNLOC SWITCH BANKS TO NOUN TABLE READING
1443 RE® 1 LAST 329 41,2632 52 008 0 DXCH 2z ROUTINE.
1444 REF 48 LAST 338 41,2633 3 4714 1 CAF ZERO X CoMP
1445 REF 1 41,2834 0 3070 0 T PUTCOM
1448 REP 12 ILAST 338 41,2635 50 145 1 INDEX NOUNADD
1447 41,2838 54 000 0 TS 0
1448 REF 29 LAST 330 41,2637 3 4712 1 CAFP ONE ) Y coMp
1449 REP 2 ILAST 337 41,2640 0 3070 0 © PUTCOM
1450 REP 13 LAST 337 41,2841 50 145 1 INDEX  NOUNADD
1451 ) 41,2642 54 001 1 TS 1
1452 REP 16 LAST 337 41,2843 3 4711 1 CAF WO Z CoMp
1453 REF 3 LAST 337 41,2644 0 3070 0 ° PUTCOM .
1454 REF 14 LAST 337 41,2645 50 145 1 INDEX NOUNADD
1455 41,2648 54 002 1 TS 2 ) : .
145501 REP 5 LAST 225 41,2647 4 4716 1 cs SEVEN IF NOUN 7 HAS JUST BEEN LOADED, SET
145502 REP 10 - LAST 323 41,2650 6 1002 1 AD NOQUNREG _FLAG BITS AS SPECIFIED.
145503 : 41,2651 0 0006 1 BXTEND
0 BzP +2

145504 41,2652 1 2654
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145505
145506
145507
145508
145509
14551
145511
145512
145513
145514
145515
145518
145517
145518
145519
14552
145521
145522
145523
1456

1457
1458
1459
1480
1461 .
1462
1463
1484
1465
1488
1487
1488
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479

1481
1482
1483
1484
1485

PINBALL GAME BUTTONS AND LIGHTS

REFP
REP
REP
REP

REF

NN

18

[*)

w

NN N RO

49

"19

31

20

LAST
LAST

" LAST

LAST

LAST

LAST
LAST

LAST

LAST

LAST

318
328
323
319

337

338

338
338

338 -

338

337

337
337

337

337
338
337

320

337
337
337
331
338
338
338
338
338
338
338

338

41,2853
41,2354
41,2855
41,2856
41,2657
41,2660
41,2661
41,2662
41,2663
41,2684
41,2885
41,2668
41,2667
41,2870
41,2671
41,2672
41,2673
41,2674
41,2675
41,2676

41,2677
41,2700
41,2701
41,2702
41,2703
41,2704
41,2705

- 41,2706

41,2707
41,2710
41,2711
41,2712
41,2713
41,2714
41,2715
41,2716
41,2117
41,2720
41,2721
41,2722
41,2723
41,2724
41,2725

41,2726
41,2721
41,2730
41,2731
41,2732

021N
3 1003
0 4320
3 1005
0 0004
0 0008
1 2870
50 145
4 0000
T 1004
50 145
28 000
0 2875
4 1004
50 145
7 0000
50 145
54 000
0 0003
0 2771

4712
2423
2457
3001
2336
2302
3002
2338
2304

WOO OO WODOWOO N

M OO ORNOHROOMR O OO MmO

HHMOHOHOHOMMOF‘HOOHODOOO

O

20’35 OCT. 28,1968 KOOLADE .069 PAGE 338

USERxS PAGE NO., 37

ECADR OF PLAG wORD.
SET EBANK, NOUNADD,

ZERO TO RESET BITS, NON-ZERO TO SPT BITS

BITS TO BE PROCESSED.
SET BITS.

BITS TO BE PROCESSED,

RESET BITS.

TEST IF NOUN CAN BE LOADED.

TEST THAT THE 2 DATA WORDS LOADED ARE

ALL DEC OR ALL OCT.

SH¥ITCH BANKS TO NQUN TABLE READING

ROUTINE
X cavp

Y coMp

SWITCH BANKS TO NQUN TABLE READING

ROUTINE
X CoMP
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L PINBALL GAME BUTTONS AND LIGHTS USER«xS PAGE NO. 38 Bo 84
1488 REF 8 [AST 338 41,2733 0 3070 0 ™ PUTCOM

1487 REBP 21 LAST 338 41,2734 50 145 1 INDEX NOWNADD

1488 41,2735 54 000 O TS 0

1489 REFP 5 LAST 338 41,2738 0 2771 1 c LOADLY

1490 REF 32 LAST 338 41,2737 4 4712 0 BLOAD C3 QB »

1491 REF 5 LAST 338 41,2740 0 2423 0 < COMPTEST .

1493  REF 24 LAST 330 41,2741 3 4674 0 CAF BIT15 SET CLPASS FOR PASS0 ONLY

1494. REP 10 LAST 319 41,2742 55x015 0 TS CLPASS )

2495 REFP 3 LAST 338 41,2743 0 2304 1 T REQDATY

1498 41,2744 0 00068 1 EXTEND

1497 REP T LAST 338 41,2745 3 2114 1 DCA LODNNLOC SWITCH BANKS TO NOUN TABLE READING
1498 REF 10 LAST 338 41,2746 52 006 0 DXtz ROUTINE .

1499 REFP 33 LAST 339 41,2747 3 4T12 1 CAP NE ’

1500 REP 7 LAST 339 - 41,2750. 0 3070 0 TCc PUTCOM

1501 REP 22 [LAST 339 41,2751 50 145 1 INDEX NOWNADD

1502 41,2752 54 001 1 TS 1

1503 REF 6. LAST 339 41,2753 0 2771 1 ™© LOADLY

1504 REF 17 LAST 337 41,2754 4 4711 0 CLOAD Ccs ™0

1505 REF 6 LAST 339 41,2755 0 2423 0 c CQOMPTEST .

1507 REF 25 LAST 339 41,2756 3 4674 0 CAP BIT15 SET CLPASS FOR PASSy ONLY

1508 REFP 11 -LAST 339 41,2757 55015 0 TS CLPASS ’ :

1509 REP 3 [L[AST 337 41,2760 0 2308 0 < REQDATZ

1510 41,2761 0 0006 1 EXTEND .

1511 REF g LAST 339 41,2762 3 2114 1 DCA LODNNLOC " SNITCH BANKS TO NON TABLE READING
1512 REF 11 LAST 339 41,2763 52 006 0 DXCH 2z ROUTINE

1513 REF 18 LAST 339 41,2764 3 4711 1 CAF ™0

1514 -REF .3 :LAST 339 41,2765 0 3070 0 TC PUTCOM

1515 REP 23 LAST 339 41,2766 50 145 1 INDEX NOUNADD

1516 41,2767 54 002 1 TS 2

1517 REP T LAST 339 41,2770 0 2771 1 b\ LOADLYV

1518 REF "51 LAST 338 41,2771 3 4714 1. LOADLV - CAP ZERO

1519 REF 13 LAST 319 41,2772 55«000 1 TS DECBRNCH

1520 REF 52 LAST 339 41,2773 4 4T14 0 cs ZERO

1528 REF ) 41,2774 55«014 1 TS LOADSTAT

1522 REP @ LAST 323 41,2775 4 4374 1 Cs VD1 TO BLOCK NUMERICAL CHARACTERS AND
1523 REF 37" LAST 336 41,2776 54 777 1 TS DSPCOUNT CLEARS AFTER A COMPLETED LOAD

1524 REF 22 LAST 335 41,2777 0 4574 0 c POSTJUMP AFTER COMPLETED [OAD, GO TO RECALTST
1525 REP 3 41,3000 61450 1 - CADR  RECALTST TO SEE IF THERE 1S RECALL FROM ENDIDLE.
15268 ’ 41,3001 00025 0 VBSPiLD 'DEC 21 VvB21i = ALOAD

1527 41,3002 00028 0 - VBSP2LD DEC 22 vB22 = BLOAD

1528 41,3003 00027 1 VBSP3LD DEC 23 vB23 = CLOAD .

1529 REF 13 LAST 335 41,3004 54 117 1 ALLDG/OC TS DECQUNT TESTS THAT DATA WORDS LOADED ARE EITHER
1530 REFP 14 LAST 339 41,3005 4.1000 1 Cs DECBRNCH ALL DEC OR ALL OCT, ALARMS IF NOT.
1531 REP 6 LAST 317 41,3006 54 021 0 TS SR
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L PINBALL GAME BUTTONS AND LIGHTS ) . USERxS PAGE NO_. 39 . Eo S4
1532 REF 7 LAST 339 41,3007 4 0021 0 Cs SR

1533 REF g LAST 340 41,3010 4 0021 0 Cs SR SHIPTED RIGHT 2

1534 REF 103 LAST 334 41,3011 10 000 0 CCs A DEC CaMP BITS IN LOY 3

1535 41,3012 1 3014 0 TCFP +2 SOME NES IN LOW 3

1536 REF 75 LAST 336 41,3013 0 0002 0 c Q : ALL ZEROS. ALL OCTAL. OK

1537 REF 14 LAST 339 41,3014 6 0117 0 AD DECOUNT DEC CQP = 7 POR 3CQ4P, =g FOR 2COMP
1538 41,3015 0 0006 1 EXTEND (BUT IT HAS BEEN DICERMRNTED BY CCS)
1539 : 41,3018 1 3020 1 BzF +2 MUST MATCH ¢ FOR 3CQ, 5 FOR 2COMP.
1540 REF 4 IAST 327 41,3017 0 4161 0 < ALMCYCLE ALARM AND RECYCLE.

1541 REF 178 LAST 340 41,3020 0 0002 0 GOQ T Q ALL REQUIRED ARZ DEC. OK

1542 REF 717 LAST 340 41,3021 56 002 0 SFPRUTNOR XCH Q GETS SP ROUTINE NUXEER POR NORMAL CASE
1543 REF 1 ’ 41,3022 54 114 1 TS EXITEM CANT USE L FOR RETURY. TSTFORDP USES L.
1544 REF 3 41,3023 3 4383 0 CAP MIDs

1545 REF 3 IAST 328 41,3024 7 0147 1 MASK  NNTYPTEM

1546 REF 1 41,3025 -0 4336 0 Ao RIGHTS

1547 REF 2 ILAST 340 41,3026 0 0114 © TC EXITEM SF ROUTINE NUMBER IN A

1548 REF 78 LAST 340 41,3027 56 002 0 SFRUMMIX XCH Q GETS SF RQUTINE NUMBER POR MIXED CASE
1549 REF 3 LAST 340 41,3030 54 114 1 TS EXITEM

1550 REF 15 LAST 340 41,3031 50 117 0 INDEX DECQUNT

1551 REF 1 41,3032 3 3061 0 CAP DISPLACE PUT TC GOQ, TC RIGHTS, OR TC LEFT5 IN L
1552 REF 386 LAST 328 41,3033 54 001 1 TS L

1553 REF 18 LAST 340 41,3034 50 117 0 INDEX DECQUNT

1554 REF 3 LAST 311 41,3035 3 4362 1 CAF LOWs LO§5, MID5, O HI5 IN A

1555 REF 2 LAST 265 41,3036 7 0153 1 MASK  RUTMXTEM - GET HI5, MIDs, OR LOg5 OF RUTMXTAB ENTRY
1556 REF 37 LAST 340 41,3037 50 001 0 INDEX L

1557 : 41,3040 0 0000 1 L\ 0
R1558 DO TC GOQ(DECQUNT=0), DO TC RIGHT5(DECOUNT=1), DO TC LEFTS(DECOUNT=2) .

1559 REF 4 LAST 340 41,3041 0 0114 0 SFRETY 1C EXITEM SF ROUTINE NUMBER IN A

1580 REF 79 LAST 340 41,3042 58 002 0 SFCONUM XOH (4] ’ GETS 2X( SF CONSTANT NUMBER)

1561 REF 5 LAST 340 41,3043 54 114 1 TS EXITEM :

1562 REF 9 LAST 336 41,3044 50 140 1 INDEX MIXBR

1563 41,3045 0 3045 0 C +0

1564 REF 1 41,3046 0 3064 0 TC CONUMNOR NORMAL NOUN

1565 REF 17 LAST 340 41,3047 50 117 0 INDEX DECQUNT MIXED NQUN

1566 REF 2 LAST 340 41,3050 3 3081 0 CAP DISPLACE ’ :

1567 REF 38 LAST 340 41,3051 54 001 1 TS L PUT TC GOQ, TC RIGHT5, OR TC LEPTS IN L
1568 REF 18 LAST 340 41,3052 50 117 0 INDEX DECOUNT

1569 REF 4 LAST 340 41,3053 3 4362 1 CAF LO¥5

1570 REF 4 LAST 340 41,3054 7 0147 1 MASK  NNTYPTEM

1571 REF 39 LAST 340 41,3055 50 001 O INDEX L

1572 41,3056 0 0000 1 TC 0

R1573 DO TC GOQ(DECOUNT=0), DO TC RIGHT5(DECOUNT=1), DO TC LEFTS(DECOUNT=2) .

1574 41,3057 6 0000 1 SFRET DQUBLE 2X(SF CONSTANT NIMBER ) IN A

1575 REF 6 LAST 340 41,3060 0 0114 0 L\ EX ITEM

1576 REF 1 41,3081 0 3020 0 DISPLACE TC GO
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L PINBALL GAME BUTTONS AND LIGHTS USER«S PAGE NO. 40 Bo 8¢
1577 © 2 LAST 340 41,3062 0 4336 0 1 RIGHTS

1578 3 LAST 328 41,3063 0 4345 1 o LEPTS

1579 S . LAST 340 41,3064 3 4382 CONUMNOR CAP LOWs - NORMAL NOUN ALWAYS GETS LO¥ § OF
1580 5 LAST 340 41,3065 7 0147 MASK  NNTYPTRM NNTYPTAB FOR SF CONUM.

1581 41,3086 6 0000

1582 1 LAST 340 41,3067 0 0114 EXTTEM 2X( SP CONSTANT NUMBER) IN A

1583 19 LAST 340 41,3070 54 117 1 PUTCOM DECOUNT

1584 80 LAST 340 41,3071 56 002 o

REF
REF
REF
REP
REF
REP
REP
REF 1 41,3072 54 115
15886 REF 53 LAST 339 41,3073 3 4714
: REFP 3 LAST 332 41,3074 54 162
REF 20 LAST 341 41,3075 50 117
REF 3 LAST 317 41,3078 57«008
REF 121 LAST 336 41,3077 54 155
REF 21 LAST 341 41,3100 50 117
REF 5 TAST 338 41,3101 57=003
REF 122 LAST 341 41,3102 54 154
REF 10 LAST 340 41,3103 50 140
41,3104 0 3104
REF

Adzaygayga a3
§§§§§1§§
:

PUTNORM NORMAL, NOUN

1596 41,3105 0 3132

R1597 1P MIXNQN PLACE ADDRESS POR COMPONENT K INTO NOUNADD, SET FBANK BITS,

1598 REF 22 LAST 341 41,3106 50 117 0 INDEX DECQUNT : GET IDADDTAB ENTRY FOR COMPONENT K
1599 REF 4 LAST 332 41,3107 3 0150 O ca IDAD1 TEM OF NOUN,

1600 REF 5 LAST 332 41,3110 7 4372 1 MAK LOW11 (ECADR) SUBK FOR CURRENT COMP OF NOUN
1601 REF @ LAST 338 41,3111 0 4317 0 ° SETNCADR ECADR INTO NOUNCADR. SETS EB, NOUNADD .
1602 41,3112 00008 1 EXTEND C(NQUNADD) IN A UPON RETURN

1603 REF 23 LAST 341 41,3113 60 117 0 U DECOUNT PLACE (ESUBK)-K INTO NOUNADD

1604 REF 24 LAST- 339 41,3114 54 145 0 TS NQUNADD

1805 REF 15 LAST 339 41,3115 11«000 1 cCs DECBRNCH

18606 REF 3 41,3116 0 3165 0 TC PUTDECSF 4+ DEC

18607 REF 1 41,3117 0 2451 0 i\ DCTSTCYC +0 OCTAL

1608 REF 3 LAST 329 41,3120 0 3027 1 b \os SFRUTMIX © TEST IF DEC ONLY BIT = 1. IF SO,

1609 REP 3 LAST 328 41,3121 0 2261.0 C DPTEST - - ALARM AND RECYCLE, IF NOT, CONTINUE.
1610 REFP 1. . 41,3122 0 3150 0 10 PUTCOM2 NO DP
A1611 . TEST FOR DP SCALE FOR OCT LOAD, IF S0,
A1812 +0 INTO MAJOR PART. SET NOUNADD FOR
A1813 LOADING OCTAL WORD INTO MINOR PART.
1814 REF 25 LAST 341 41,3123 24 145 1 PUIDPCOM INCR NOWNADD DP (ESUBK)-K+1 OR E+1

1615 REF 26 LAST 341 41,3124 3 0145 1 CA NOUNADD NOQUNADD NO¥ SET FOR MINOR PART

1616 REF 24 LAST 341 41,3125 26 117 1 ADS DECQUNT (ESUBK)+1 OR E+1 INTO DECOUNT
1617 REF 54 LAST 341 41,3126 3 4714 1 CAP ZERO NQUNADD SET FOR MINOR PART

1618 REF 25 LAST 341 41,3127 50 117 0 INDEX DECQUNT

1619 . 41,3130 53<T77 © TS 0 -1 ZERO MAJOR PART(ESUBK OR E)

1620 REP 2 LAST 341 41,3131 0 3150 0 o] PUTCQM2 :

1621 REFP 2 [LAST 319 41,3132 0 4325 1 PUINORM TC SETNADD ECADR FROM NOUNCADR. SETS ER, NQUNADD,

1 cCs DECBRNCH i

1622 REF 16 LAST 341 41,3133 11=000




1823
1624
1825
1028
1827

1629
1630

1631
1832
1633

1638

1656

1659
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LAST
LAST
LAST
LAST
LAST
LAST
LAST

[ SN.]
o B DNW W NN

LAST
LAST

e

LAST
LAST

[%Y
[ 34
N W

-LAST

“w

O e

LAST
LAST

LAST
LAST

-
N .
» o

LAST

3 % B% 59938 339 3% 839938

LAST

PUTDECSF FINDS MIXBR

REF -2 LAST
REF 13 LAST

REF 12 LAST
REF 11 LAST

REF 1
REF 4 1AsT
REF 1
REF 4 LAST
REF 104 LAST
REF 3
REF 3 LAST
REF 1

341
341
329
341
341
341
341

328
339

341

341

339

337

328

339
342

342

342

328
332

339
341

41,3134
41,3135
41,3136
41,3137
41,3140
41,3141
41,3142
41,3143

41,3144
41,3145
41,3146
41,3147
41,3150
41,3151

0777
41,3152
41,3153
41,3154
41,3155
41,3156
41,3157
41,3180
41,3161
41,3182
41,3183
41,3164

AND DECQUNT STIL

41,3185
41,3166
41,3187
41,3170
41,3171
41,3172
41,3173
41,3174
41,3175
41,3176
41,3177

41,3200
41,3201
41,3202
41,3203

0 3185
0 2451
0 3021
0 2261
0 3144
3 4714

0 2771

0 3042
54 123
0 0008
3 3153
52 008
50 140
0 3173

0 3177

0 3027
0 3200
0 3021

50 000
3 3203
0 4571
82347

Ll ol — I~ B - )

[l - J T S Y

0
]
1
0
1
0
1
1
0
0
1
L

HOHOMMOOMOM

(=1 -2~

é%% 428433413

BzR
PUTC(M2 XCH
TC

EBANK=
GTSFINLC 2CADR

CHANLOAD CS8
AD
EXTEND
BzP
CA
EXTEND
INDEX
WRITE
§\

SET FROM PUTCOM

PUTDECSF TC
TS
EXTEND
DCA
DxCH
INDEX
TC
TC
c
h\Y

PUTSFNOR TC

PUTDGSFZ INDEX
CAP

T
SFINTABR CADR

Hi

DPTEST
PUTCOM2 -4

it

CHANLOAD
MPAC
DECRET

DSPCOUNT
GTSFIN

SEVEN
NQUNCADR

LOADLY
MPAC

NQUNCADR
0
LOADLY

SPCQONLM
SFTEMP1

GTSFINLC
z

MIXBR

+0
PUTSFNOR
SFRUTMIX
PUTDCSF2
SFRUTNOR

A

SFINTABR
BANKJUMP
GOALMCYC

20°35 OCT. 28,1968 KOOLADE 089 PAGE
USERxS PAGE NO, 41 Bo 84

+ DEC

+0 OCTAL _

TEST IF DEC ONLY BIT = 1. IF 80,
ALARM AND RECYCLE. IF NOT, CONTINUE
NO pp )
pp

342

IF NNADTEM = -1, CHANNEL TO BE SPECIFIED

DONT LOAD CHAN 7. (IT = SUPERBANK).

2X(SF CON NuMB) IN A

SWITCH BANKS TO SF CONSTANT TABLE
READING ROUTINE .
LOADS SFTEMP1, SFTEMPZ.

SWITCH BANKS FOR EXPANSHION ROOM
ALARM AND RECYCLE IF DEC LOAD
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L PINBALL GAME BUTTONS AND LIGHTS USERxS PAGE NO. 42 Bo S4
"A1660 - wITH OCTAL ONLY NOWN.

1661 REF 1 41,3204 B07T4 0 CADR  BINROUND

1662 REF 1 41,3205 60714 0 CADR DEGINSP

1663 REF 1 41,3208 60764 1 CADR  ARTHINSP

1664 REFP 1 41,3207 61017 O CADR DPINSP

1665 REF 1 41,3210 61044 0 CADR DPINSF2

1666 REF 1 41,3211 61002 1 CADR  OPIDEGIN

1867 REF 2 LAST 343 41,3212 61017 0 CADR DPINSF SAME AS ARITHDP1

1868 REF 1 41,3213 65385 1 CADR HMSIN

1669 REF 4 LAST 336 41,3214 61323 1 CADR  DSPALARM "MIN/SEC CANT BE LOADED.

1671 REF- 1 41,3215 81051 1 CADR DPINSF4

16711 REF 1 41,3216 60777 O CADR  ARTIN1SF

186712 REP 5 LAST 343 41,3217 61323 1 CADR  DSPALARM 2INTOUT CANT BE LOADED.

1872 41,3220 ENDRUTIN EQUALS
R1673 ~SCALE FACTORS FOR THOSE ROUTINES NEEDING THEM ARE AVAILABLE IN SFTEMP1.
R1674 ALL SPIN ROUTINES USE MPAC MPAC+i, LEAVE RESULT IN A, END WITH TC DECRET
1675 REF 1 . 40,2714 m ENDDPDEC +1

18755 REF 4 LAST 338 TO 331’ 15  460% " CaNT 40/PIN

R1676 ~ DEGINSF APPLIES 1000/180 =5.55555(10) = 5.43434(8) -

1677 REF 6 LAST 336 40,2714 0 7052 1 DEGINSF 1C DMP SP ROUTINE POR DEC DEGREES
1678 REF 1 40,2716 02757 0 ADRES DEGCQN1 MULT BY 5.5 5(10)X2EXP-3
1679 REP 125 LAST 342 40,2718 10 155 1 ccs MPAC +1 THIS RONDS OFF MPAC+] BEFORE SHIFT
1680 REF 15 LAST 315 40,2717 3 4700 1 CAF BIT11 LEFT 3, AND CAUSES 360.00 TO OF/UF
1681 40,2720 0 2722 1 TC +2 WHEN SHIPTED LEFT AND ALARM.
1682 - REF 18 [AST 343 40,2721 4 4700 0 - cs BIT11 )
1683 REF 128 LAST 343 40,2722 6 0155 0 AD MPAC +1
1684 REF 40,2723 0 3070 0 TC 2ROND 42 R
1685 REFP 3 LAST 335 40,2724 0 4420 0 T TPSLA LEPT 3
1686 REF 4 LAST 343 40,2725 0 4420 0 DEGINSF2 TC TPSL1 LEFT 2
1687 REF 1 40,2728 0 3077 1 C TESTOFUF
1688 REF 5 LAST 343 40,2727 0 4420 0 1 TPSL1 RETURNS IF NO OF/UF (LEFT3)
1689 REP 127 LAST 343 40,2730 10 154 0 ccs MPAC )
1690 REF 1 40,2731 0 2735 1 i\Y SIGNFIX IF+, GO TO SIGNFIX
1691 REF 2 LAST 343 40,2732 0 2735 1 TC SIGNFIX IF +0, GO TO SIGNFIX
1692 . 40,2733 4 0000 O oo™ IP - , USE -MAGNITUDE +1
1693 REF 128 LAST 343 40,2734 54 154 0 TS MPAC IP -0, USE +0
1694 REF 4 LAST 341 = 40,2735 10 162 0 SIGNFIXx CCs MPAC4+6
1695 REF 1 40,2738 0 2753 1 7 . SGNTO1 IF OVERFLO¥
1806 REF 1 40,2737 0 2747 1 TC ENDSCALE NO OVERFLOW/UNDERFLOW i
1697 REF 129 LAST 343 40,2740 10 154 0 ces MPAC IF UF FORCE SIGN TO 0 EXCEPT -180
1698 REF 5 LAST 330 40,2741 0 5640 0 © CCSHALE i .
18699 REF 1 40,2742 0 2751 0 C NEG180
1 TC +1

1700 . 40,2743 0 2744




1708

1710
1111

1mnz
1112

1713
1713
1714

1115
11186
mr
17118
1119
1720
1721
1722
1123
1724
1125
17251
11252
17253

T 1726

1727

1729
1730
1731
1732
1733
1734
1735
1738
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REP 130
REFP 7
REF 131
REF 23
REFP 4

REFP g
REP 2

REP 132

REF 105

[y
[ RN I A XS N

-
w
(-]

[
- w
A~ oA=ao

REF 138

LAST
LAST

LAST
LAST

LAST
LAST

343
299
344
339
342

344
343

344
344
342
344

344
344

344
344

298
344

40,2744
40,2745
40,2748
40,2747
40,2750

40,2751
40,2152

40,2753
40,2754
40,2155
40,2756

40,2757
40,2780

40,2761
40,2702
40,2783

40,2764
40,2765
40,2766
40,2787
40,2770
40,2711
40,2772
40,2773
40,2774
40,2775
40,2776
40,2717
40,3000
40,3001
40,3002
40,3003
40,3004
40,3005
40,3006
40,3007
40,3010
40,3011
40,3012
40,3013
40,3014

56 154
T 4872
54 154
0 4574
63150

4 4672
0 2746

4 0154
T 46872
4 0000
0 2746

28161
30707

21616
07071
T1527

0 7052

(- - - ) O OO O = m

-

XCH
MASK

TS
ENDSCALE T1C
CADR

NEG180 Cs
b\
SGNTO; C§

MASK
Cs

MPAC
POSMAX
MPAC
POSTJUMP
PUTCOM2

POSMAX
ENDSCALE -

MPAC

POSMAX

A

ENDSCALE -3

5.555555555 B-3

2.222222222 B-2
-06250

DMP
SPTEMP]1
MPAC +2
MPAC +1
MPAC

BINROUND
ALMCYCLE
2ROUND
TESTOFUF
ENDSCALE
DMP
SFTEMP1
BINROUND
MPAC

+4

+3
ALMCYCLE
ALMCYCLE
NEG,2
MPAC

DMp
DEGCQON2
BIT12
MPAC +1

20’35 OCT. 28,1968 KOOLADE .089 PAGE 344

USER«S PAGE NO, 43 B0 84

IF OF FORCE SIGN TO 1

= .197753908 I.E. THE BIAS SCALED

SCALES MPAC, +1 BY SFTEMP1, SFTEMPZ.
ASSUMES POINT BETWEEN HI AND LO PARTS
OF SFCON. SHIFTS RESULTS LEFT BY 4.
(BY TAKING RESULTS FRQM MPAC+1, MPAC+2)

TOO LARGE A LOAD, ALARM AND RECYCLE.

RETURNS IF NO OF/UF
SCALES MPAC, +1 BY SFTEMP1, SFTEMPZ.
ROMNDS MPAC+1 INTO MPAC,

OPTICS SCALING ROUTINE

REJECT - INPUT. ALARM AND RECYCLE
REJECT - INPUT. ALARM AND RECYCLE.
RANGE IS 90 DEG

SUBTRACT BIAS

MULT BY 100 / 45 B-2

ROUND AS IN DEGINSF
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SLELLELLERTERTTEET! RIAGAY R9083% 130 %%

n-ﬂ-".‘:ns.@u:;:uu

3 LAST 344
1

345
342

345

344
342

339

40,3015
40,3016

40,3017
40,3020
40,3021
40,3022
40,3023
40,3024
40,3025
40,3028
40,3027
40,3030

40,3031

40,3032
40,3033

- 40,3034

40,3035
40,3038
40,3037
40,3040
40,3041

‘40,3042

40,3043
40,3044
40,3045
40,3046
40,3047
40,3050

40,3051 .

40,3052
40,3053
40,3054
40,3055

‘40,3058

40,3057
40,3060
40,3081
40,3082
40,3063

- 40,3064

40,3065

8
2
2

DP INORM

DPINSF2

DPINSP4

aagaggagaaggaaaggaagaaggaeeaagaaagag

DPINSF +2

SFTEMP]
™O

DPINSF +2
Q

LEFINCOM

E
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SCALES MPAC, MPAC +1 BY SPTEMP1,
SFTEMP2. STORES LO¥ PART OF RESULT
IN (E SUBK) +1 OR Es1

RETURNS IF NO OR/UF

MIXEDNOUN
MIXED NORMAL
B SUBK B

PLACE LOW PART IN
(E SUBK) +1 MIXED
E +1 NORMAL

ASSIMES POINT BETWEEN BITS 7-8 OP HIGH
PART OF SF CQNST. DPINSF2 SHIFTS RESULTS
LEFT'BY 7, ROUNDS MPAC:+2 INTO MPAC+1
SHIFT LEFT 7.

ASSUMES POINT BETWEEN BITS 11-12°OF HIGH
PART OF SF CONST. DPINSFz SHIFTS RESULTS
LEFT BY -3, ROUNDS MPAC+2 INTO MPAC+].
SHIFT LEFT 3.

SHIFTS MPAC, +1, +2 LEFT N. SETS OVFIND
TO +1 FOR OF, -3 FOR UF, - :
CALL WITH N-1 IN A_

LOOP TIME .37 MSEC.
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L PINBALL GAME BUTTONS AND LIGHTS USER«S PAGE NO, 45 Eo S4
1778 REF 143 LAST 345 40,3086 56 155 0 2ROUND  XCH MPAC +1
1719 40,3087 6 0000 1 DOUBLE
1780 REF 144 LAST 348 40,3070 54 155 1 T MPAC +1
1781 REF 85 LAST 345 40,3071 0 0002 O c Q IP MPAC+1 DQZS NOT OF/UF
1782 REP 145 LAST 346 40,3072 6 0154 1 AD MPAC
1783 REF 148 ' LAST 346 40,3073 54 154 0 TS MPAC
1784 REF 86 LAST 346 40,3074 0 0002 O TC Q IF MPAC DOES NOT OF/UF
1785 REF 5§ LAST 343 40,3075 54 162 0 T8 MPAC+g
1786 REF 87 LAST 346 40,3076 0 0002 0 2RNDEND TC Q
1787 REF 8 LAST 346 40,3077 10 162 0 TESTORUF CCS MPAC+8 RETURNS IP NO OF/UF
1788 REF 8 LAST 344 40,3100 0 4161 0 c ALMCYCLE OF ALARM AND RECYCLE,
1789 REF g@g8 LAST 346 40,3101 0 0002 0 < o
1790 REF 9 LAST 348 40,3102 0 4161.0 b\ ALNMCYCLE UF  ALARM AND RECYCLE,
1791 REF 42,3385 SETLOC ENDSPMIN +1
17915 REF 2 LAST 333 TO 338° 148 146% CONT 42/PIN
1792 REF 1 42,3365 0 3506 1 HMSIN TC ALL3DEC IF ALL 3 WORDS WERE NOT LOADED, ALARM,
1793 REF 13 LAST 345 42,3366 0 7052 1 T bvp XREG, XREGLP (=HOURS) WERE ALREADY PUT
1794 REF 42,3367 03447 O ADRES WHOLECON INTO MPAC, MPAC+1.
1795 REF 1 42,3370 0 3456 0 TC RND/TST ROUND OFF TO WHOLE HRS IN MPAC4+1.
1796 REP 58 LAST 345 42,3371 3 4714 1 CAP ZERO ALARM TF MPAC NON ZERO (G/ 18383 ).
1797 REF 147 LAST 346 42,3372 54 156 1 TS MPAC +2 .
1798 REP 1 42,3373 3 3451 1 CAF  HRCQN
1799 REF 148 LAST 346 42,3374 54 154 0 TS MPAC
1800 REF 2 LAST 348 42,3375 3 3452 1 CAP HRCON  +1
1801 REF 149 LAST 346 42,3376 56 155 0 XCH MPAC +1
1802 REF @6 LAST 334 42,3377 0 7256 1 TC SHORTMP
1803 REF 42,3400 0 3467 1 c MPACTST ALARM IF MPAC NON ZERO (G/ T45)
1804 REF 150 LAST 346 42,3401 52 156 1 DXCH MPAC +1 STORE HOURS CONTRIBUTION
1805 REF 1 42,3402 52 124 1 DXCH  HITEMIN y
1806 REF 3 LAST 338 42,3403 3 1004 1 CA YREG PUT YREG, YREGLP INTO MPAC, +1.
1807 REF 2 LAST 1713 42,3404 23=007 1 LXCH  YREGLP
1808 REF 151 LAST 346 42,3405 52 155 1 DXCH MPAC
1809 REF 14 LAST 346 42,3406 0 7052 1 i\ DMP
1810 REF 2 LAST 348 42,3407 03447 0 ADRES WHOLECON
1811 REF 2 LAST 346 42,3410 0 3456 0 C°  ROD/TST ROUND OFF TO WHOLE MIN IN MPAC+1
1812 REF 1 42,3411 4 3454 0 Cs SOMIN ALARM IP MPAC NON ZzERO (G/16383)
1813 REF 1 42,3412 0 3474 0 c SIZETST ALARM IP MPAC4+1 G/ 59MIN
1814 - REF 152 LAST 346 42,3413 56 155 0 XCH MPAC +1
1815 42,3414 0 0006 1 EXTEXD
1816 REF 1 42,3415 T 3453 1 MP MINCON LEAVES MINUTES CONTRIBUTION IN AL
1817 REF 2 1AST 346 42,3416 20 124 1 DAS HITEMIN ADD IN MINUTES CONTRIBUTION
1818 ) 42,3417 0 0006 1 EXTEND IF THIS DAS OVERFLOWS, G/ T45HR,3gMIN
1819 42,3420 1 3422 1 BzZF +2
0 € ALMCYCLE

1820 REF 10 LAST 348 42,3421 0 4161
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L

1821
1822
1823
1824
1825
1828
1827
1828
1829
1830
1831
1832
1833
1834
1835
1838
1837
1838
1839

1841

REF 156

REF 24
REF 10

LAST
LAST
LAST
LAST
LAST
LAST

LAST
LAST

" LAST

LAST
LAST
LAST
LAST
LAST
LAST

LAST
LAST

338 -

13
346
346
348
346

348
348
347

346
346
347
336
347
345

344
342

42,3422
42,3423
42,3424
42,3425
42,3420
42,3427
42,3430
42,3431
42,3432
42,3433
42,3434
42,3435
42,3438
42,3437
42,3440
42,3441

- 42,3442

42,3443
42,3444
42,3445
42,3446

42,3447
42,3450
42,3451
42,3452
42,3453
42,3454
42,3455
42,3458
42,3457
42,3480
42,3461
42,3462
42,3463
42,3464
42,3465
42,3468
42,3487
42,3470
42,3471
42,3472
42,3473

42,3474
42,3475
42,3476
42,347T

3 1005
23=010
52 155

0 7052

03447
0 3458

4 3455.

0 3474
52 124
20 155
0 0008
1 3437
0 4181
3 4714
54 158
0 7226
52 155
50 145
52 001
0 4574
82771

00008
03240
00025
37100
13560
00073
13557
56 156
6 0000
54 156
3 4714
8 0155
54 155
3 4714
8 0154
56 154
10 154
0 4181
0 0002
0 4161
0 0002

54 156
10 155
8 4712
1 3501

OO OO R HRORMKRHONGCO RO MM

-

PO RMESOR S OO M MMOROOMMMO

gag;gaagagéggaéagaggg

3
g
§

MINCON
5gMIN
59.99SEC
FND/TST

MPACTST

S8IZETST

488 3333§§523523§§§§§§§§

ZREG
ZREGLP
MPAC
DMP
WHOLECON
RND/TST
59.998EC

- SIZETST

HITEMIN
MPAC

+2
ALMCYCLE

MPAC +2
TPAGRER
MPAC
NQUNADD

POSTJUMP

00008
03240
00025
37100
13560
00073
13557

MPAC 42

MPAC +2
ZERO

MPAC +1
MPAC +1
ZERO

MPAC

MPAC

MPAC
ALMCYCLE

ALMCYCLE

MPAC +2
MPAC +1
ONE
+2
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PUT ZREG, ZREGLP INTO MPAC, +1.

ROND OFF TO WHOLE CENTI-SEC IN MPACs}

ALARM IF MPAC NON ZERO (G/163.83 SEC)
ALAFRM IP MPAC+1 G/59.99 SEC

ADD IN SECONDS CONTRIBUTION

IF THIS DAS OVERFLOWS,

G/ 745 HR, 39 MIN, 14.55 SEC.

ALAH! AND RECYCLE

(10EXP5/2EXP14) 2EXP14
1 HQUR IN CENTI-SEC

1 MINUTE IN CENTI-SEC
59 AS WHOLE

5999 CENTI-SEC

ROUNDS MPAC+2 INTO MPAC+1.
ALARMS IF MPAC NOT 0

CANT OVFLOW

ALARM IF MPAC NON ZERO
ALARM AND RECYCLE,

ALARM AND RECYCLE,

CALLED WITH - CON IN A
GET MAG OF MPAC+1




18825
18826
18827
1883
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REF 3§ LAST 347
REF 186 LAST 347

REF 14 LAST 347
91 LAST 347

REP

ALL3DEC TESTS THAT ALL 3 WOZDS ARE
ALARM IFP NOT.(

REP
REP
REP
REF
REP

REP
REF
REF

1
17
2
108

1

LAST
LAST
LAST

LAST

‘LAST

LAST
LAST

42,3500
42,3501
42,3502
42,3503
42,3504
42,3505

6 4712
6 0156
0 0008
8 3505
0 4181
0 0002

OO bk O e

AD
AD

BzwP
Tc
©

ONE
MPAC +2

+2
ALMCYCLE
o

LOADED IN DEC (FOR RMSIN) .

TEST THAT BITS 3,4,5 OF DECBRNCH ARE ALL — 1)

341
348
344

348

348

319
348

42,3508
42,3507
42,3510
42,3511
42,3512
42,3513
42,3514
42,3515
42,3518
42,3517
42,3520
42,3521

4 3513
T 1000
8 3513
10 000
0 3516
17743
0 3516
0 0002
4 4113
55x041
0 4161

1

O HOOOO O M

ALL3DEC Cs OCT34BAR
MASK DECBRNCH
AD OCT34BAR
ccs A
TC FORCEV 25
OCT34BAR OCT 17743
TC FORCEV 25
TC Q
FORCEV25 C8 0oCT31
TS VERBSAVE
< ALMCYCLE

ENDHMSS FQUALS
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MAG OF MPAC+1 - CON

MAG OF MPAC+1 G/ CON. ALARM AND RECYCLE

MAG OF MPAC+1 L/= CON

GET BITS 3,4,5 INA
GET BITS 3,4,5 OF DECBRNCH IN A
BITS 3,4,5 OF DECBRENCH MUST ALL = 1

FORCE VERB 25 TO BE BEXECUTED BY RECYCLE
IN CASE OPERATOR.EXECUTED A LOWER LOAD
VERB, ALARM AND RECYCLE .
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L

P1884

R1885
R1886
R18861
R18862

R1887
R1888
R1889
R1890
R1891
R18911
R18912

Rig92
R1893-

. R1894

R1895
R1896

R1897
R1898

R1899
1900

19005

PINBALL GAME BUTTONS AXD LIGHTS USERxS PAGE NO, 48 E0o S4

MONITOR ALLOWS OTHER KEVEQSED ACTIVITY. IT IS ENDED BY VERB TERMINATE,®
VER3 PROCEED WITHOUT DATA, VER3 RESEQUENCE,

ANOTHER MONITOR, OR ANY Kvsi8 CALL THAT PASSES THE DSPLOCK (PROVIDSD
THAT THE OPERATOR HAS SEKDY ALLOYED THE ENDING OF A MONITOR WHICH

HE HAS INITIATED THROUGH T2 KEYBOARD),

MONITOR ACTION I8 SUSFE:DZD, BUT NOT ENDED, BY ANY KEYBOARD ACTI(N,
EXCEPT ERROR LICHT RECET. IT BEGINS AGAIN WHEN KEY RELPASZ IS PERFORMED.
MONITOR SAVES THE NOUN AXD APPROPRIATE DISPLAY VERB IN MOMSAVE. IT SAVES
NOUNCADR IN MONSAVE], IP KOV = MACHINE CADR 7O BE SPECIFIED, BIT 15 OF
MONSAVE] IS THE KILL MOJITOR SIGNAL (KILLER BIT), BIT 14 OF MONSAVEL
INDICATES THE CURRENT MMITOR WAS EXTERNALLY INITIATED (EXTERNAL
MONITOR BIT). IT IS TURZED GFF BY REIDSP AND KILMONON.

MONSAVE INDICATES IP MONTTOR IS ON(4+=ON, +0=0FF)
IF MONSAVE IS +, MONITCR ENYERS NO REQUEST, BUT TURNS KILLER BIT OFF,
IF MONSAVE IS +0, MONITGR ENTERS REQUEST AND TURNS KILLER BIT OFF,

NVSUB (IF EXTERNAL: MONITOR BIT 1S OFF), VB=PROCEED WITHOUT DATA,

* VBzRESEQUENCE, AND VB-TEMINATE TURN KILL MONITOR BIT N,

IF KILLER BIT IS ON, MONRED ENTERS NO FURTHER REQUESTS, ZEROS MONSAVE
AND MONSAVE) (TURNING OFF KUIER BIT AND EXTERNAL MONITOR BIT) .

MONITOR DOSENT TEST FOR MATBS SINCE NvSUB CAN HANDLE INTERNAL MATBS NOW

REF 1 41,3220 SETLOC ENDRUTIN
REF 3 IAST 337 'TO 343 282 656% COUNT 41/PIN
REF 1 41,3220 4 3227 1 MONITOR Cs BIT15/14
REF ¢ LAST 342 41,3221 7T 1017 1 MASK  NQUNCADR )
REF 167 LAST 348 41,3222 54 155 1 MNIT1 TS MPAC +1 TEMP STORAGE
REF 7 LAST 338 41,3223 4 0138 1 Ccs BNTEXIT
REF 4 LAST 319 41,3224 6 4233 1 AD BENDINST
REF 107 LAST 348 41,3225 10 000 0 cCs A
REF 1 41,3226 0 3235 0 TC MONIT2
41,322T 60000 1 BIT15/14 OCT 60000
REF 2 LAST 349 41,3230 0 3235 0 c MONITZ
REF 27 LAST 327 41,3231 3 4675 1 CAF  BITi4 , EXTERNALLY INITIATED MONITOR,
REF 168 LAST 349 41,3232 26 155 1 ADS MPAC 41 - SET BIT 14 FOR MONSAVE) .
REF 62 LAST 347 41,3233 3 4714 1 CAF ZERO
REF. 1 . 41,3234 55x022 1 TS MONSAVE?2 ZFERO NVMONOPT OPTIONS
REF 3 LAST 198 41,3235 3 6043 0 MONITz CAF LowT
REF 17 LAST 326 41,3236 T 1001 O MASK  VERBREG
REF 4 LAST 341 41,3237 0 4345 1 p\Y LEFT5
REF 5 IAST 312 41,3260 54 022 0 TS CYL.
REF 6 LAST 349 41,3241 4 0022 0 Cs CYL
REF 7 LAST 349 41,3242 56 022 1 XCH CYL
REF 11 LAST 337 41,3243 6 1002 1 AD NOUNREG
REF 169 [AST 343 41,3244 54 154 0 TS MPAC TEMP STORAGE
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1942

1943
1944

1946
1947
1948
1949
1950
1951

1953
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REP 63
3
4

1

REP

REP

REP

REP

REF 37
REP 11
REF 39
REP 1
REF 3
REF 170
REF 3
REF
REF
REP

REF 32

2"

LAST
LAST
LAST

349
310
319

188
348

243
342

349

318

188

41,3245
41,3248
41,3247
41,3250
41,3251
41,3252
41,3253
41,3254
41,3255
41,3256

0777
41,3257
41,3260
41,3262
41,3262
41,3263
41,3264
41,3265
41,3266
41,3287
41,3270
41,32Mm
41,3272
41,3273
41,3274

0177

- 41,3275

41,3278
41,3211
41,3300

0777

41,3301 -

41,3302
41,3303

41,3304
41,3305
41,3306
41,3307
41,3310
41,3311
41,3312
41,3313
41,3314
41,3315
41,3316

3 4714
55012
11042
0 3252
0 4516
0 0004
11020
0 3261
3 4712
0 5140

03265

62101
52 155
53=021
0 0003
0 0138
0 4414
11=021
0 3273
0 3273
0 3304
0 3304
3 3310
0 5140

03285
62101
3 4371
0 5027

03311
62101
0 5213

3 4714
55«020
55«021
0 5213
00144
11=021
0 3318
0 3318
0 5112
0 5112
11=012

= D O e e e e e

HOOO MkMkMOMMMBSOO

-o0o0oo

-

HOOOO - OMMOR

MONREQ

KILIMON

MOQNDEL
MQNDO

CAF ZERO

TS DSPLOCK
CcCs CADRSTOR
TC *2

TC RELDSP}
INHINT

CcCs MONSAVE
oo +5

CAP ONE

c WAITLIST
EBANK= DSPCOUNT
2CADR MONREQ

g
3
:

MONSAVE
MQONSAVEL
TASKOVER
144
MONSAVE}
+4

+3
ENDOFJOB
ENDORJCB
DSPLOCK

3333438434

w
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+0 INTO DSPLOCK SO MONITOR CAN RIN.

TURN OFF KR LITE IF CADRSTOR AND DSPLIST
ARE BOTH EMPTY. (LITE CQVES ON IP NEW
MONITOR IS KEYED IN OVER OLD MONITOR.)

IP MONSAVE WAS +, NO REQUEST
IF MONSAVE WAS 0, REQUEST MONREQ

PLACE MONITOR VERB-AND NOUN INTO MONSAVE
ZERO THE KILL MONITOR BIT
SET UP EXTERNAL MONITOR BIT

CALLED BY WAITLIST

TIME IS SNATCHED IN RUPT FOR NOUN 65
IF KILLER BIT = 0, ENTER REQUESTS

IP KILLER BIT = 0, ENTER REQUESTS

IF KILLER BIT = 1, NO REQUESTS

1P KILLER BIT = j, NO REQUESTS

ENTER WAITLIST REQUEST FOR MONREQ

ENTER EXEC REQUEST FOR MONDO

ZERO MONSAVE AND TURN KILLER BIT OFF

TURN OFF KILL MONITOR BIT.

TURN OFF EXTERNAL MONITOR BIT.

FOR | SEC MONITOR INTERVALS

CALLED BY EXEC

IF KILLER BIT = 0, CONTINUE

IF KILLER BIT = p, CONTINUE

IN CASE TERVINATE CAME SINCE LAST MONREQ
IN CASE TERVINATE CAME SINCE LAST MONRFQ
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L - . PINBALL GAME ' BUTTONS AND LIGHTS : USERa«S PAGE NO. 50 Eo 84
1954 REP 1 41,3317 0 3341 1 < MONBUSY NvSUB IS BusY

1955 REP 4 LAST 349 41,3320 3 6043 0 CAP Loar :

1956 REP 5 LAST 350 41,3321 T 1020 0 MASK MONSA E

1958 REF 1 41,3322 0 2318 1 b\ UBDATNN -1 PLACE NOUN INTO NOUNREG AND DISPLAY IT
1960 REP 1 41,3323 3 4160 1 CAP MID7

1961 REP 6 LAST 351 41,3324 T 1020 0 MASK MONSAVE CHANGE MONITOR VERB TO DISPLAY VERB
1962 REF 1 41,3325 6 3337 0 AD MONREF - - -DEC10, STARTING IN BITs :

1963 REF 1 41,3326 54 023 1 TS EDOP RIGHT 7T -

1964. REF 2 IAST 351 41,3327 3 0023 0 CA EDOP

1965 REFP 18 LAST 349 41,3330 §5x001 0 TS VERBREG

1966. REF 1 © 41,3331 3 3340 0 CAP MONBACK SET RETURN TO PASTEVB AFTER DATA DISPLAY
1967 REFP 5 LAST 350 41,3332 54 1368 1 TS ENTRET

1968 REF 2 LAST 340 41,3333 4 3227 1 Ccs BIT15/14

1969 REF 5 LAST 350 41,3334 7 1021 1 MASK MNSAVE} PUT ECADR INTO MPAC +2. INTMCTBS WILL
1970 REP 171 LAST 350 41,3335 54 156 1 TS MPAC +2 DISPLAY IT AND SET NOUNCADR, NOUNADD,
1971 REF 1 41,3336 0 2046 1 ENDMONDO TC TESTNN EBANK.

1972 : 4140 BLOCK 2

197201 REF 1 4000 © SETLOC FFTAGs

197202 4140 BANK

19725 REFR 1 - " CONT 02/PIN

1973 REF 2 LAST 351 4140 3 4180 1 PASTEVB CAP MID7

1974 REF 2 LAST 349 4141 7 10221 MASK MONSAVEZ NVMONOPT PASTE OPTION

1975 4142 0 0006 1 EXTEND

1976 . i 4143 1 4145 1 BzP +2

1977 REFP 1 4144 0 4146 O T PASTEOPT PASTE PLEASE VERB FOR NVMONOPT

1978 REP 7 ILAST 351 4145 3 1020 1 CA MONSAVE PASTE MONITOR VERB - PASTE OPTION 1S o
19782 REF 3 LAST " 351 4148 54 023 1 PASTEOPT TS EDOP RIGHT 7

19783 REF 4 LAST 351 4147 3 0023 0 CA EDOP PLACE MONITOR VERB OR PLEASE VERB INTO
197832 REF 49 LAST 335 4150 0 4555 0 i\ BANKCALL VERBREG AND DISPLAY IT.

197833 REF T LAST 338 4151 623368 0 CADR UPDATVB -1 '

197835 REF g5 LAST 350 4152 3 4714 1 CAFP ZERO ZERO REORET SO THAT PASTED VERBS CAN
197838 REF 10 LAST 323 4153 55=013 0 TS REQRET BE EXECUTED BY OPERATOR.

19784 REF 3 LAST 351 4154 3 1022 0 CA  MONSAVEZ

19785 REF i . 4155 0 4271 1 b\ BLANKSUB PROCESS NVMONOPT. BLANK OPTION IF ANY
19786 4156 0 4157 0 T +1

19787 REF 34 LAST 350 4157 0 5112 0 ENDPASTE 1C ENDOFJOB

1979 ’ 4160 37600 0 MIDT ocT 37600

1980 REF 1 : 41,3337 SETLOC ENDMQONDO +1

-19805 REF 4 LAST 349 TO "351' T9  735% COUNT 41/PIN

1981 41,3337 75377 0 MONREF OCT 75377 -DEC10, STARTING IN BITg

1982 REFP 1 41,3340 04140 0 MONBACK ADRES PASTEVB




L

1983
1984
R19as
R1988
R1987

R19871

R19872
R19873
R19874

R19875
R19376
R19877

1988
1989
19891
19892
1990
1991
1992
1993
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PINBALL GAME BUTIONS AND LIGHTS ‘
REF 2 LAST 310- 41,3341 0 4410 0 MONBUSY TC RELDSPON
REF 35 LAST 357 41,3342 0 S112 0 < ENDORJOB
DSPFMEM IS USSD TO DISPLAY (IN OCTAL) ANY FIXED REGISTER,
IT IS USED WITH NOUN = MAGHINZ CADR TO BE SPECIPIED. THE FCADR OF THE
DESIRED LOCATION IS THEN PNCHED IN_ IT HANDLES F/P ( FCADR 4000-T7T7

FOR BANKS L/B 27, THIS IS ENOUGH.

FOR BANKS G/E 39, THR THIRD COMPQNENT OF NOUN 28 (PRIO ADRES, BBCON)

MUST BE PRELOADED WITH THE DESIRED SUPERBANK BITS (BITS 5,8,7).
V23N28 SHOULD BB USED_

SUMMARY

FOR BANKS L/E 21, . V2TNO1B(FCADRIE

FOR BANKS G/E 39 V23N26B( SUPERBITS)E V21N01E(FCADR)E

REF " 12 1AST 338 41,3343 3 4333 0 DSPFMEM CAF R1D1

"REF 42 LAST 350 41,3344 54 177 TS DSPCaNT

REF 15 LAST 277 41,3345 3 1047 0 ca DSPTEM1 +2

REP 40 LAST 340 41,3346 54 001 1 TS L

REP 7 LAST 349 41,3347 3 1017 0 CA NQUNCADR

REF 3 41,3350 0 4610 1 v SUPDACAL

REF 3 LAST 326 41,3351 o 3353 1 C DSPOCTWD

REF 38 LAST 41,3352 0 5112 0 ENDSPF TC ENDORJOB
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TURN KEY RELEASE LIGHT

)

IF F/F, DATACALL USES BANK 02 OR 03.

SUPERBANK BITS WERE PRELOADED INTO

3RD COMPONENT OF NOUN 28.

ORIGINAL FCADR LOADED STILL IN NOUNCADR
CALL WITH FCADR IN A, SUPERBITS IN L,
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P1994 WORD DISPLAY ROUTINES

1895 REP 4 LAST 345 40,3103 SETLOC TESTORUR +4
19955 REF 5§ LAST 343 TO 346 119 579 CONT 40/PIN
1996 BBF 93 LAST 348 40,3103 56 002 0 DSPSIGN XCH Q

1997 HEF 40,3104 54 144 1 TS DSPWDRET
1998 REF 172 LAST 351 40,3105 10 154 0 CCS  MPAC

1999 40,3106 0 3116 1 < +8D

2000 40,3107 0 3116 1 i\ +71

2001 REP 33 LAST 350 40,3110 B8 4712 1 AD e

2002 REP 173 LAST 353 40,3111 54 154 0 TS MPAC

2003 BEF 2 - LAST 314 40,3112 0 2334 1 Tc -oN

2004 REP 174 LAST 353 40,3113 4 0155 1 cs MPAC 41
2005 REP 175 [AST 3353 40,3114 54 155 1 TS MPAC - 41
2006 BEF 2 [LAST 353 40,3115 0 0144 0 b\ DSPWDRET
2007 BREF 3 LAST 332 40,3118 0 2314 0 TC +ON

2008 REF 3 [AST 353 40,3117 O 0144 0 c DSPWDRET
2009 . . 40,3120 0 0006-1 DSPRD EXTEND ROND BY 5 EXP-g
2010. REF 1 40,3121 3 3164 1 DCA DECROUND -1
2011 REP 178 LAST 353 40,3122 20 155 1 DAS - MPAC :
2012 . 40,3123 0 0006 1 EXTEND

2013 40,3124 1 3130 1 Bzp +4

2014 40,3125 0 0006 1 EXTEND

2015 REF 3 40,3126 3 4672 0 DCA DPOSMAX
2016 REP 177 LAST 353 40,3127 52 155 1 DXCH  MPAC

2017 BRBP 94 LAST 353 40,3130 0 0002 0 T o

é

CONVERTS C( MPAC, M?AC+1) INTO A SIGN AND 5 CHAR DECIMAL
IN LOC SPECIFIED IN DSPCQUNT. IT ROUNDS BY 5 EXP-g.

:
:
&

LAST 353 40,3131 58 002

2020 REF 95 0 DSPDECWD XCH Q

2021 R¥F 1 40,3132 54 115 0 TS WDRET
2022 REFP 3 40,3133 0 3103 0 TC DSPSIGN
2023 REF 3 40,3134 0 3120 1 TC DSPRND
2024 REF 4 LAST 298 40,3135 3 4710 0 CAF FQUR

2025 REFP 3 - 40,3138 54 137 0 DSPDCWD1 TS WDCNT
2028 REFP ) - 40,3137 3 43TT 0 CAFP BINCON
2021 REF T LAST 346 40,3140 0 7256 1 T  SHORMMP
2028 REF 178 LAST 353 40,3141 50 154 1 TRACE; INDEXx MPAC

2029 REF 3 LAST 311 40,3142 3 4072 0 CAF RELTAB
2030 W®EF ¢ LAST 341 40,3143 7T 4362 0 MASK LOWs

2031 REF ¢ LAST 334 40,3144 54 124 1 TS CODE

2032 REF g8 LAST 351 40,3145 3 4714 1 CAF ZERO

2033 REP 179 LAST 353 40,3148 56 156 0 XCH MPAC +2
2034 REF 180 LAST 353 40,3147 56155 0 XCH MPAC +1
2035 REF 181 LAST 353 40,3150 54 154 0 TS MPAC

2036 REF 43 LAST 352 40,3151 56 777 0 XCH DSPCANT
20371 REF 4 LAST 334 40,3152 54 143 0 TRACF1S TS CQUNT

353




2038
2039
2040
2041
2042
2043
2044
2045

2048
2047

R2048
R2049

2050
2051
2052
2053

R2054 -

R2055

2058
2057
2058
2059
2080
R2061
R2082
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REF 108
REFP 44
REP 4
REF 2
REF %
REF 71
REFP 45
REF 2

DSPDECNR
STARTING

REF g8
REF 3
REF 2
REF 2

DSPDC2NTY
STARTING

REF 971
REF 4
REF 3
REF 39
REP

LAST
LAST
LAST
LAST

LAST
LAST
LAST

40,3153
40,3154
40,3155
40,3158
40,3157
40,3160
40,3181
40,3162

40,3163
40,3164

10 000 0 cCs
54 117 1 TS
0 3225 1 <
10 137 0 cCs
0 3136 0 o)
4 4374 1 cs
54 117 1 TS
0 0115 1 ©
00000 1 ocT
02476 0 DECROUND OCT

2035 OCT. 28,1968 KOOLADE 089 PAGE
USER«S PAGE NO. Eo 84

A DECREMENT DSPCOUNT EXCEPT AT +0

53

00000
02476

CONVERTS C( MPAC,MPAC+1) INTO A SIGN AND 5 CHAR DECIMAL
IN LOC SPECIFIED IN DSPCOUNT. IT DGES NOT ROUND

LAST
LAST
LAST
LAST

353
354
353
354

40,3165
40,3166
40,3187
40,3170

56 002 0 DSPDECNR XCH

54 115 0 TS
0 3103 0 h\Y
0 3135 0 TC

4]

WDORET
DSPSIGN
DSPDCWDY -1

CONVERTS C( MPAC ,MPAC+1) INTO A SIGN AND 2 CHAR DECIMAL

IN LOC SPECIFIED IN DSPCOUNT.

LAST

40,3171
40,3172
40,3173
40,3174
40,3175

58 002 0 DSPDC2NR XCH

54 115 0 TS
0 3103 0 TC
34712 1 CAF
0 3136 0 TC

IT DQES NOT ROUND

Q

WORET
DSPSIGN
NE
DSPDCWD1

: DSPzDEC CONVERTS C(MPAC) AND C(MPAC+1) INTO A SIGN AND 10 CHAR DECTMAL
STARTING IN THE LOC SPECIFIED IN DSPCQUNT.

REF 98 LAST 354 40,3176 56 002 0 DSP2DEC XCH o©

REF  § LAST 354 40,3177 54 115 0 T8 WDRET

REF 87 LAST 353 40,3200 3 4714 1 CAF 2ERO

REF 7 LAST 353 40,3201 54 124 1 TS CaDe

‘REF 12 LAST 334 40,3202 3 6214 0 CAP THREE

-REF 3 LAST 315 40,3203 0O 3307 0 TC 11DSPIN -R2 OFF
REF  § LAST 353 40,3204 3 4710 0 CAF FOUR

REF 4 LAST 354 40,3205 0 3307 0 TC 11DSPIN +R2 OFF
REF 4 LAST 354 40,3208 0 3103 0 b\ DSPSIGN

REF 4 LAST 333 40,3207 3 4334 1 CAF R2D}

REF 4 LAST 40,3210 0 31368 0 END2DEC TC DSPDCOWD]

354
DSPDECVN DISPLAYS C(A) UPCN ENTRY AS A 2 CHAR DECIMAL BEGINNING IN THE

DSP LOC SPECIFIED IN DSPCOUNT.

G(A) SHOULD BE IN FORM N X 2EXP-14. THIS IS SCALED TO FORM N/100 BEFORE
DISPLAY CONVERSION,

354
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2078 40,3211 0 0008 1 DSPDECVN EXTEND

2079 REP 1 40,3212 T 3221 1 MP VNDSPCON MULT BY .01

2080 REP 182 LAST 353 40,3213 22 154 1 LXCH MPAC TAKE RESULTS FROM L.(MULT BY 2EXP14).
2081 REF 68 LAST 354 40,3214 3 4714 1 CAP ZERO

2082 REP 183 LAST 355 40,3215 54 155 1 TS MPAC “

2083° REP 99 LAST 354 40,3216 56 002 0 XCH Q

2084 REP g LAST 354 40,3217 54 115 0 TS WORET

2085 REF 3 LAST 335 40,3220 0 3174 0 T DSPDCZNR +3 NO SIGN, NO ROUND, 2 CHAR

2088 : 40,3221 00244 0 VNDSPCON OCT 00244 " .01 ROUNDED UP

2087 REF 3 LAST 332 40,3222 0 3211 0 GOVNUFDT TC DSPDECVN THIS I8 NOT FOR GENERAL USE. RFEALLY PART
2088 REF 25 LAST 347 40,3223 0 4574-0 c POSTJUMP OF UPDATVB. :

2089 REP 2 -LAST 323 40,3224 62346 1 CADR UPDAT{ +2 .

2090 40,3225 ENDECVN EQUALS

2091 REF 41,3353 . SETLOC ENDSPF  +1

20915 REF 5 LAST 351 TO 353° 12 TAT* CONT 41/PIN

R2092 - DSPOCTIWD DISPLAYS C(A) UPON ENTRY AS A 5 CHAR OCT STARTING IN THE DSP
R2093 CHAR SPECIPIED IN DSPCOUNT. IT STOPS AFTER 5 CHAR HAVE BEEN DISPLAYED.

2004 REP g LAST 349 41,3353 54 022 0 DSPOCTWD TS CYL

2095 REF 100 LAST 355 41,3354 56 002 0 XCH Q

20968 REFP 7 LAST 355 41,3355 54 115 0 TS WORET : MUST USE SAME RETURN AS DSP2BIT.
2097 REFP 28 LAST 349 41,3356 3 4875 1 CAF BIT14 TO BLANK SIGNS

2098 REP 46 LAST 354 41,3357 268 777 1 ADS DSPCANT -

2099 REP ¢ LAST 354 41,3360 3 4710 0 CAFP FOUR

2100 REFP "3 LAST 354 41,3361 54 137 0 WDAGAIN TS WDCNT

2101 REP 9 LAST 355 41,3382 4 0022 0 cs CYL

2102 REP 10 LAST 355 41,3383 4 0022 0 cs CYL

2103 REFP 11 LAST 355 41,3364 4 0022 0 cs CYL

2104 REP 109 LAST 354 41,3385 4 0000 O cs A

2105 REF 1 41,3366 7T 4718 1 MASK DSPMSK

2108 REF 110 LAST 355 41,3387 50 000 1 INDEX A

2107 REP 4 LAST 353 41,3370 3 4072 0 CAF RELTAB

2108 REP 7 LAST 353 41,3371 7 43620 MASK LOWs

2109 REF 8 LAST 354 41,3372 54 124 1 T8 CE

2110 REF 47 LAST 355 41,3373 56 777 0 XCH DSPCOUNT

2111 REFP 5 LAST 353 41,3374 54 143 0 TS COUNT C
2112 REF 111 LAST 355 41,3375 10 000 O CCs A DECREMENT DSPCQUNT EXCEPT AT +0°
2113 REP 48 LAST 355 41,3376 54 777 1 TS DSPCOUNT ‘

2114 REFP 28 LAST 355 41,3377 0 4574 0 TC POSTJUMP

2115 REF 1 41,3400 61315 1 CADR  DSPOCTIN

2116 REF 4 IAST 355 41,3401 10 137 0 OCTBACK CCs8 WDCNT - .

2117 REF 1 . 41,3402 0 3361 0 b oY WDAGA IN +

2118 REP @ LAST 354 41,3403 4 4374 1 DSPLv  C8 VD1 TO BLOCK NUMERICAL CHARACTERS, CLFARS,




2119
2120

2121
R2122
Rz123
R2124

2125
2128
2127

2129
2130
2131
2132
.2133
2134
R2135
R2138
R2137
R2138

2139
21395

2140
2141
2142
2143
2144
2145

. 2146

2147
2148
2149
2150
2151
2152
2153
2154
2155
2158
2157
2158
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BEF 49 LAST 355 41,3404 54 777 1 TS DSPCOUNT
REF 8 LAST 355 41,3405 0 0115 1 b\ WDRET
BEBF 1 LAST 342 4716 DSPMSK =

SEVEN
DSP23IT DISPLAYS C(A) UPON ENTRY AS A 2 CHAR OCT BEGINNING IN THE Dsp
LOC SPECIFIED IN DSPCOUNT BY PRE CYCLING RIGHT C(A) AND USING T™E LOGIC
OF HE 5 CHAR OCTAL DISPLAY

REF 3 LAST 198 41,3406 S4 020 1 DSP2BIT TS CYR

REF 101 LAST 355 41,3407 56 002 0 XCH o

RBP 9 LAST 356 41,3410 54 115 0 TS WDRET

REF 40 LAST 354 41,3411 3 4712 1 CAF NE

REF § LAST 355 41,3412 54 137 0 TS WOCNT

REF 4 LAST 356 41,3413 4 0020 1 Cs CYR

REF 5 LAST 358 41,3414 4 0020 1 Cs CYR

REP @ LAST 358 41,3415 56 020 0 “XCH CYR

REP 12 LAST 355 41,3416 54 022 0 TS CYL

REF 2 LAST 355 41,3417 0 3386 1 b\ WDAGAIN 45
FOR DSPIN PLACE ¢/25 OCT INTO COUNT, 5 BIT RELAY CODE INTO CODE, BOTH

ARE DESTROYED. IF BIT14 OF COUNT 1S 1, SIGN IS BLANKED WITH LEFT CHAR,
FPOR DSPIN1 PLACE 0,1 INTO BIT13 OF CODE, 2 INTO COUNT, REL ADDRESS OF
DSPTAB ENTRY INTO DSREL .

REF - 40,3225 SETLOC ENDECYN
REF' ¢ LAST 353 TO 355° 82 661¥ CONT 40/PIN
REP 102 LAST 358 40,3225 56 002 0 DSPIN XCH 0
P 3 40,3226 54 114 1 TS DSEXIT
REF 8 LAST 355 40,3227 3 4382 1 CAP LOws
REF 6 LAST 355 40,3230 7 0143 0 MASK  COUNT
REF 9 LAST 340 40,3231 54 021 0 TS SR
REF 10 LAST 356 40,3232 58 021 1 XCH SR
REF 3 40,3233 54 141 1 TS DSREL,
REF 28 LAST 292 40,3234 3 4712 1 CAF BIT1
REF 1 LAST 358 40,3235 7 0143 0 MASK  COaNT
REF 112 LAST 355 40,3238 10 000 0 CCs A
40,3237 0 3241 0 < +2
REF 1 40,3240 0 3251 1 TC DSPIN1 -1
REF 9 LAST 355 40,3241 56 124 0 XCH CODE
REF 3 40,3242 0 4354 1 TC SLEFTS
REF 10 LAST 356 40,3243 54 124 1 TS e ]
REP 29 LAST 355 40,3244 3 4675 1 CAP BITy4
REP g LAST 356 40,3245 7 0143 0 MASK  CQUNT
REF 113 LAST 356 40,3246 10 000 0 CcCcs A
REF 20 LAST 345 40,3247 1 CAF ™0

3 4711
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AND SIGNS APTER A COMPLETED DISPLAY .

CANT USE L FOR RETURN, SINCE MANY OF THE
RQUTINES CALLING DSPIN USE L AS RETURN.

LEFT IF CQUNT IS (DD
RIGHT IF CQWNT IS BVEN

DOES NOT USE CYL

BIT14 = 1, BLANK SIGN
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L

2159
2160
A2181
A2162

2163 -

2164
2165
21688
- 2187
2168
2169
2170
211
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183

2184 .

2185
2188
2187

2188
2189
2190
2191
R2192
R2193

© 2194
2195
2198
2197
2198
2199
2200
2201
2202

PINBALL GAME BUTTONS AND LIGHTS

REF 41
REF ¢
REF .2
REF 28
REF @
REF 42
REF 3
REF 10
REFP 1
REF 11
REF 1
REF 11
REF 2
REF 2
REFP 12
REF 114
REF 3
REF 27
REF 2
REF 1
REF 2

FOR 11DSPIN, PUT REL

LAST
LAST

" BITy1 OP C(DE.
REF 4 LAST
REF 21 LAST
REF 12 LAST
REF 103 LAST
REF 3 LAST
REP 2 LAST
REF 5 [LAST
REF 4 LAST

358
358

358
317

343
T

T

40,3250
40,3251

40,3252
40,3253
40,3254
40,3255
40,3256
40,3257
40,3260
40,3261
40,3282
40,3263
40,3264
40,3285
40,3286
40,3287
40,3270
40,3271
40,3272
40,3273
40,3274
40,3275
40,3276
40,3277
40,3300
40,3301
40,3302

40,3303
40,3304
40,3305
40,3306
ADDRESSS

40,3307
40,3310
40,3311
40,3312
40,3313
40,3314
40,3315
40,3318
40,3317

6 4712
54 143

0 0004
50 141
11=023
0 3257
0 5640
8 4712
54 142
50 143
T 3303
0 0008
60 124
0 0008
1 3301
50 143
4 3303
T 0142
6 0124
4 0000
50 141
57=023
0 0006
6 3301
25=016
0 0003
0 0114

00037
01740
02000
03740

OF DSPTAB ENTRY INTO A, 1

54 141
3 4711
54 143
56 002
54 114
0 3252
0 3225
3 3320
0 4577

O e

0
0
0
1
0
1
1
1
0
1
0
1
1
1
0
1
0
0
0
1
1
0
1
1
0

0
0
0
1

oD ow
TS CaNT

DSPIN1 INHINT

INDEX DSREL
CCS  DSpTAB
Tc +2
TC CCSHOLE
AD ONE
TS DIMAG
INDEX CQNT
MASK DMK
EXTEND
U CODE -
EXTEND
BzF  DSLv
DFRNT INDEX CQUNT
cs DSMsK
MASK DsvAG
AD CODE
cs A
INDEX DSREL
XCH DSPTAB
EXTEND
BzMF  DSLV
INCR  NQUT
DSLV RELINT
TC DSEXIT
DSMK  OCT 37
oCT 1740
oCT 2000
ocT 3740

11DSPIN. TS DSREL:

CAF WO

TS COUNT

XCH (4]

TS DSEXIT .

TC DSPINt
DSPOCTIN TC DSPIN

CAF +2

TC BANKJUMP

USERxS PAGE NO. 88 Eo 84

BIT14 = 0, LEAVE SIGN ALONE
+0 INTO CONT FOR RIGHT

+1 INTO COUNT FOR LEFT(SIGN LEFT ALONE)

+3 INTO COUNT FOR LEPFT(TO BLANK SIGN)

IP +

IP-

SAME

MASK WITH T7740,76037,75TTT, OR 74037

DSPTAB ENTRY WAS -
DSPTAB ENTRY WAS +

IN BIT11 OR 0 IN'

MUST USE SAME RETURN AS DSPIN

S0 DSPOCTWD DOESNT USE SWCALL
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2203
R2204
R2205
R2206
R2207

22075
22076
2208 -
2209
2210
2211
22111
22112
22113
22114
22115
22116
2212
2213
2214
22171
22111
2218
R2219
Rz220
R2221
R2222
R2223

2224 -

22245

2225
2228
2229
2230
2231
2232
2233
R2234
R2235
R2236
R2237

PINBALL GAME BUTTONS AND LIGHTS USER«=S PAGE NO, 57 Eo 84

REFP 1 40,3320 63401 1 ENDSPOCT CADR  OCTBACK
DSPALARM FINDS TC Wm IN ENTRET FPOR NVSUB INITIATED ROUTINES.
ABORT WITH 01501.

DSPALARM FINDS TC ENDORPJO3 IN ENTRET FOR KEYBOARD INITIATED ROUTINES.

DO TC ENTRET.
REF 9 LAST 355 40,3321 4 4374 1 PREDSPAL CS VD1
REF S50 LAST 356 40,3322 54 777 1 TS DSPCONT
REF 1 40,3323 4 3342 0 DSPALARY C8 NV SBENDL,
REF° @ LAST 349 40,3324 6 0138 0 AD ENTEXIT
40,3325 0 0008 1 EXTEND
REF "16 LAST 311 40,3328 1 3337 1 BzF CHARALRM +2
REF 40,3327 4 3341 0 Cs MONADR IF THIS IS A MONITOR, KILL IT
REF 9 LAST 358 40,3330 6 0138 0 AD ENTEXIT
40,3331 0 0006 1 EXTEND
40,3332 1 3334 1 BzP +2
40,3333 0 3335 1 C +2
REF 1 40,3334 0 4220 0 : TC KILMONON
REF 5 LAST 236 40,3335 0 4400 1 CHARALRY TC PALTON NOT NvsU8 INITIATED., TURN ON OPR ERROR
REF 37 LAST 352 40,3336 0 5112 0 c ENDORJOB
REF 1 40,3337 0 5622 1 c POCDOO
40,3340 01501 1 ocT 01501

REF 2 LAST 351 40,3341 04140 0 MONADR GENADR PASTEVB

REF 1 40,3342 0 4216 0 NVSBENDL TC NVSUBEND
ALMCYCLE TURNS ON CHECK PAIL LIGHT, REDISPLAYS THZ ORIGINAL VERA THAT
WAS EXECUTED, AND RECYCLES TO EXECUTE THE ORIGINAL VERB/NOUN COVBINATION
THAT WAS LAST EXECUTED. USED FOR BAD DATA DURING LOAD VERBS AND BY
MCI8S. ALSO BY MMCHANG IF 2 NUMERICAL CHARACTERS WERE NOT PUNCHED IN

FOR MM CODE_

REF 3 LAST 351 4161 SETLOC MIDY +1

REF 2 LAST 351 TO 351° 17 17% COUNT 02/PIN

REF g LAST 358 4161 0 4400 1 ALMCYCLE TC FALTON TURN ON CHECK FAIL LIGHT.

REF 3 LAST 348 4162 4 1041 1 cs VERBSAVE GET ORIGINAL VERB THAT WAS EXECUTED
REF 11 LAST 351 4163 55013 0 T3 REQRET SET FOR ENTPASO

REF 50 LAST 351 4164 0 4555 0 TC BANKCALL PUTS ORIGINAL VERB INTO VERBREG AND
REF @ LAST 351 4185 62336 0 CADR  UPDATVB -1 DISPLAYS IT IN VERB LIGHTS.

REF 27 LAST 355 4166 0 4574 0 TC POSTJUMP

REF 2 LAST 311 4167 62002 1 ENDALM CADR ENTER

MMCHANG USES NOUN DISPLAY INTIL ENTER, THEN IT USES MCDE DIsp.

IT GOES TO MDROUT WITH THE NEW M M CODE N A, BUT NOT DISPLAYED IN
MM LIGHTS,

IT DEMANDS 2 NUMERICAL CHARACTERS BE PUNCHED IN POR NEW MM CODE.
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R2238 IF NOT, IT RECYCLES.

2239 REF 3 41,3420 . SETLOC DSPzBI'r +10D

22395 RBFP 6 LAST 355 TO 358° 37 Te4* COUNT 41/PIN

2240 REF 3 41,3420 0 3442 0 MMCHANG  TC REQMM ENTPASHT ASSUMES THE TC REQMM AT MMCHANG
A2241 ’ ' IP THIS MOVES AT ALL, MUST CHANGE .
A2242 _MMADREF AT ENTPASHI,

2243 REF 18 LAST 253 41,3421 3 4708 1 CAR BITS OCT20 = ND2.

2244 REP 53 LAST 358 41,3422 6 0777 0 AD DSPCOUNT DSPCANT MUST = -ND2.

2245 . 41,3423 0 0006 1 BXTEND DEMAND THAT 2 NUM CHAR WERE PUNCHED IN.
22486 41,3424 1 3426 0 BzP +2 .

2247 REF 16 LAST 348 41,3425 0 4161 0 b ALMCYCLE DSPCONT NOT= -ND2. ALARM AND RECYCLE.
2248 REP 69 LAST 355 41,3426 3 4714 1 CAF ZERO DSPCONT = -ND2.

2249 REP 12 LAST 349 41,3427 57«=002 1 XCH NOUNREG

2250 REP 184 LAST 355 - 41,3430 54 154 0 TS MPAC

2251 REP 3 LAST 323 41,3431 3 4375 1 CAF ND1
2252 REF 52 LAST 359 41,3432 54 777 1 TS DSPCOUNT

2253 REF 51 LAST 358 41,3433 0 4555 0 < BANKCALL

2254 REFP 4 LAST 317 41,3434 60502 0 CADR  2BLANK

2255 RBF 10 LAST 358 41,3435 4 4374 1 Cs VD1 BLOCK NUM CHAR IN

2256 REP 53 LAST 359 41,3438 54 777 1 TS ~ DSPCANT :
- 2257 REP 185 LAST 359 41,3437 3 0154 1 CA MPAC

2258. REF 28 LAST 358 41,3440 0 4574 0 c POSTIUMP :

2259 FREF -1 41,3441 10010 1 CADR  MODRQUTS GO THRU STANDARD -LOC

2260 REP 2 LAST 281 04,2010 MODROUTS = V3T

2261 REF 104 LAST 357 41,3442 4 0002 3 REQM Cs Q

2262 REP 12 LAST 358 41,3443 55«013 0 TS REQRET

2263 REP 4 LAST 3590 41,3444 3 4375 1 CAP ND1 )

2264 REF 54 IAST 359 41,3445 54 717 1 TS DSPCQNT

2265 REF 70 LAST 359 41,3446 3 4714 1 CAP ZERO

2268 REF 13 LAST 359 41,3447 55«002 0 TS NOUNRBG

2267 REP 52 LAST 359 41,3450 0 4555 0 c BANKCALL

2268 REF 5 LAST 359 41,3451 60502 0 CADR  2BLANK

2269 REF 3 LAST 323 41,3452 0 4443 0 c FLASHON

2270 REP 43 LAST 357 41,3453 3 4712 1 CAF NE

2211 .REP 18 LAST 348 41,3454 55«000 1 T3 DECBRNCH SET FOR DEC

2272 10 LAST 358 41,3455 0 0138 TC ENTEXIT
R2273 VBRJRXEXJ ENTPRS REQUEST TO EXEC FW. ANY ADDRESS WITH ANY PRIORITY.
R2274 IT DOES ENDORJOB AFTER ENTERING REQUEST. DISPLAY SYST IS RELEASED.
R2275  IT ASSUMES NOUN 26 HAS BEEN PRELOADED WITH
R2276 COMPONENT i PRIORITY(BITS 10-14) BITl 0 FOR NOVAC, BITj=1 FOR PINDVAC.
R2277 - COMPONENT 2 JOB ADRES (12 BIT )

R2278  COMPONENT 3 BBCON
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2279 REF 29 LAST '356 41,3456 3 4712 VBRQEXEC CAF BIT

2280 REF 18 LAST 352 45,3457 7 1045 MASK  DSPTEM)

2281 REF 115 LAST 357 41,3480 10 000 CcCs A

2282 REF 1 41,3461 0 3500 C SETVAC IF BIT31 = 1, PINDVAC

{1}

CAFP TCNOVAC IF BIT1
REQEX] TS MPAC TC NOVAC OR TC PINDVAC INTO MPAC

1
0
(]
1
2283 REF 1 41,3462 3 4385 0 0, NOVAC
2284 REF 188 LAST 359 41,3463 54 154 0
2285 - REF 30 LAST 380 41,3464 4 4712 0 cs BITY
2288 REF 17 LAST 380 41,3465 7 1045 0 MASK  DSPTEM) :
2287  REF 187 LAST 360 41,3466 54 160 1 TS MPAC +4 PRIO INTO MPAC+4 AS A TEMP
2288 REF 5 LAST 320 41,3467 0 4473 0 REQUESTC TC RELDSP
2289 REP - 5 LAST 349 41,3470 3 4233 1 CA ENDINST

0

1

0

1

0

0

1

2290 REF 188 LAST 360 41,3471 54 157 s MPAC +3 TC ENDOFJOB INTO MPAC+3
2291 41,3472 0 0006 EXTEND

2292 PREP 18 LAST 360 41,3473 3 1047 DCA DSPT®M) 4} JOB ADRES INTO MPAC4+1
2293 . REF 189 LAST 380 41,3474 52 156 DXCH  MpPAC +1 BBCON INTO MPAC4+2

2294 REF 190 LAST 380 41,3475 3 0160 CA MPAC +4 PRIO IN A

2295 41,3476 0 0004 INHINT

2296 REF 191 LAST 380 41,3477 0 0154 s MPAC

2297 REF . 41,3500 3 4370 t SETIVAC CAP TCFINDVC

2298 REF 3 41,3501 0 3463 0 TC REQEX1

R2299  VBROWAIT ENTERS REQUEST TO WAITLIST FOR ANY ADDRESS WITH ANY DELAY.
R2300 IT DOES ENDOPJOB AFTER ENTERING REQUEST DISPLAY SYST IS RELEASED,
R2301  IT ASSUMES NOUN 26 HAS BEEN PRELOADED WITH

R2302 COMPONENT 1 DELAY (LO7 BITS)

R2303° COMPONENT 2 TASK ADRES (12 BIT)

R2304 COMPONENT 3 BBCON

2305 REF ) 41,3502 3 4366 0 VBROWAIT CAP TOWAIT

2308 REF 192 LAST 360 41,3503 54 154 0 TS MPAC TC WATITLIST INTO MPAC
2307 REF 19 LAST 360 41,3504 3 1045 1 CA DSPTEMy TIME DELAY

2308 REF 3 41,3505 0 3466 0 ENDROWT TC REQUESTC -1

R2309 - REQUESTC WILL PUT TASK ADRES INTO MPAC4+1, BBCON INTO MPAC+2,
R2310 TC ENDOFJOB INTO MPAC+3. IT WILL TAKE TIME DELAY QUT OF MPAC+4 AND
R2311 LEAVE IT IN A, INHINT AND TC MPAC.

2312 REF 2 IAST 358 40,3343 . SETLOC NVSBENDL +1
23125 REF 7 LAST 356 TO 358° 78 T3gk COUNT 40/PIN

2313 REF 44 LAST 359 40,3343 3 4712 1 VBPROC CAF NE PROCEED WITHOUT DATA

2314 REF 2 [LAST 339 40,3344 55«014 1 TS LOADSTAT

2315 REF 2 LAST 358 40,3345 0 4220 0 Tc KILMONON TURN ON KILL MONITOR BIT

-2318 -REF -g LAST 360 40,3346 0 4473 0 TC RELDSP

2317 REF 3 LAST 318 40,3347 0 4447 1 oo FLASHORP

2318 REF 2 [L[AST 339 40,3350 0 3450 0 i o] RECALTST SEE IF THERE IS ANY RECALL, FROM ENDID(E
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2319
2320
R23201
R23202
23205
23206
23207
. 23208
23209
R2321
R2322
R2323
R2324

2325
23286
R2327
R2328

PINBALL, GAME BUTTONS AND LIGHTS USERxS PAGE NO, 80 Eo 3¢

REF 45 LAST 380 40,3351 4 4712 0 VBTERM Cs e

REP 2 LAST 321 40,3352 0 3344 1 T VBPROC  +1 TERV VERB SETS LOADSTAT NEG
PROCKEY PERFORMS THE SAME FUNCTION AS VBPROC. IT MUST BE CALLED UNDER

EXECUTIVE CONTROL, WITH CHRPRIO, :

REF 71 LAST 359 40,3353 3 4714 1 PROCKEY CAF  ZERO SET REQRET FOR ENTER PASS .

REF 13 ULAST 359 40,3354 S55x013 0 T3 REQRET - ) .
REF' 11 LAST 359 40,3355 4 43741 " Cs V1 BLOCK NUMPRICAL CHARACTERS, SIGNS, CLEAR
REF 55 LAST 359 40,3356 54 777 1 TS DSPCONT )

REP LAST 361 40,3357 0 3343 0 TC VBPROC

VBRESEO WAKES ENDIDLE AT SAME LINE AS PINAL ENTER OF LOAD (L+3).

(MAIN USE IS INTENDED AS RESPONSE TO INTERNALLY INITIATED FLASHING
DISPLAYS IN ENDIDLE. SHOULD NOT BE USED WITH LOAD VERBS,PLEASE PERFORM,
OR PLEASE MARK VERBS BECAUSE ']HE’Y ALREADY USE L+3 IN ANOTHER CONTEXT. )

REF "1z LAST 381 40,3360 4 4714 0 VERESEQ CS  zBRO mmrrwmumammru
REF & LAST 381 40,3361 0 3344 1 TC . VBPROC +1

FLASH 13 TURNED OFF BY PROCEED WITHOUT DATA, ‘TERMINATE, RESSQUENCE,

END OF LOAD_




P2329
R2330

R2331
R2332
R2333
_R2334

R2335
R2336
R2337

R2338
R2339
R23391
R2340
R2341

© R2342

R2343
R2344
‘R2345
R2348
R234T

2348
2349

2351
2352
2353
2354
2355

2357
2358
2359
2360
2361

2363
2364
2385
2366

'+ 23661

2367
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KEY RELEASE ROUTINB
THIS ROUTINE ALRAYS TURNS OFF THE UPACT LIGHT AMD ALZAYS CLEARS DSPLOCK.

THE HIGHEST PRICRITY RKCTIAGN OF THE KEY RILPASE BUTTON IS THE
UNSUSPENDIRG OF A SUSFRDZD MONITOR GHICH wAS EXTERNMALLY INTTIATED.
THIS PUNCTION IS ACCQPLISKED BY CLEARING DSPLOOK AND TURNIKG OFF
THE KBY RELEASE LIGHT IF BOTH DSPLIST AND CADRSTOR ARE ENPTY.

IF NO SUCH MONITOR EXTSTS, THEN FRIDSP IS EXECUTED TO CLEAR DSPLOCK
AD HE EXTERNAL MONTTOR BIT (PREBING THE DISPLAY SYSTEM POR INTERNAL
USE), TURN OFF THE KEY RELEASE LIGHT, AND WAKE UP ANY JGB IN DSPLIST.

IN ADDITION JP THERE IS A JOB IN BXDIDLE, THEN CONTROL IS TRANSFERRED
TO PINBRNCH (IN DISPLAY INTSRFACE ROUTINE) TO RE-BXECUT® THE SERIES OF
NvSUB CALLS ETC. THAT PRECEDED THE ENDIDLE CALL STILL AUAITING RESPONSE.
THIS FEATURE IS INTEXNDED FOR USE vXEN THE OPERATOR HAS BEEN REQUZSTED TO
RESPOND TO SOME INTERNAL ACTIQN THAT USED EXDIDLE, BUT K2 HAS WRITTEN
OVER THE INFORMATION ON THE DISFLAY PANEL BY SOME DISPLAYS OF HIS OWN
INITIATION WHICH DO NOT SERVE AS RESPONSES. HITTING KEY RLSE WILL
RE-ESTABLISH THE DISPLAYS TO THE STATE THEY WERE IN BEFORE HE OBSCURED
THEM, SO THAT HE CAN SEE THE WAITING REQUEST. THIS WORKS ONLY FOR
INTERNAL PROGRAMS THAT USED ENDIDLE THROUGH MARGARETS DISPLAY

SUBROUTINES. . .
REF 14 LAST 336 40,3382 4 4710 1 VBREIDSP CS BIT3
40,3363 0 0006 1 EXTEND
REF 10 LAST 193 40,3364 03 011 I WAND  DSALMQUT TURN OFF UPACT LITE
REF 2 LAST 310 40,3355 10 115 0 CCs 21/22REG QD DSPLOCK
REF 30 LAST 356 40,3366 3 4675 1 CAP BIT14
REF 6 LAST. 351 40,3357 7 1021 1 MAK MONSAVE] EXTERNAL, MONITOR BIT (EMB)
REF 116 LAST 360 40,3370 10 000 O CcCs A
REF 3 40,3371 0 3400 0 C UNSUSPEN QLD DSPLOCK AND £v8 BOTH 1, UNSUSPEND.
REF 1 LAST 360 40,3372 0 4473 0 TSILTS4 TC RELDSP NOT UNSUSPENDING EXTERVAL MONITOR,
REF 5 LAST 350 40,3373 11x042 1 CCs CADRSTOR . RPLEASE DISPLAY SYSTEM AND .
40,3374 0 3376 0 TC +2 DO RE-ESTABLISH IP CADRSTOR IS FULL.
REF 38 LAST 358 40,3375 0 5112 0 ™ EXDOFJOB
REF 29 LAST 359 40,3376 0 4574 0 T POSTJUMP
REF 4 LAST 259 40,3377 21176 1 CADR  PINBRNCH
REF 73 LAST 381 40,3400 3 4714 1 UNSUSPEN CAF ZERO EXTERNAL MONITOR IS SUSPENDED,
REF 5 LAST 350 40,3401 55«012 1 TS DSPLOCK JUST UNSUSPEND IT BY CLEARING DSPLOCK.
REF 6 LAST 362 40,3402 11«042 1 CcCs CADRSTOR TURN KEY RELEASE LIGHT OFF IF BOTH
REF 39 LAST 362 40,3403 0 5112 0 TC ENDORJO8 CADRSTOR AND DSPLIST ARE EMPTY.
REF 2 LAST 350 40,3404 0 4516 1 c RELDSP) .
REF - 40 0 T ENDORJ08

LAST 382 40,3405 0 5112

40,3406 - ENDRELDS EQUALS
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P2368 -

R2369
R2370
R23701
R23702

R23703
R23704
R23705

R2371
R2372

R2373
R2374
R2375
R2378
. R2377

R2378
R2379
R2380
R2381

" R2382

R2383 °

R2384
R2385
R23886
R2387
R2388

R23881
R23882

. R2389
R23891

R2390
R2391

R23911
R23912
R23913
R23914

R23915-

R23916
R23917

- R23918

PINBALL GAME BUTTONS AND LIGHTS

NVSUB IS USFD FOR SUB ROUTINE CALLS PROM WITHIN COMPUTER. IT CAN BE
USED TO CALL THE COXBINATION OF ANY DISPLAY, LOAD, OR MONITOR VERB
TOGETHER WITH ANY NOUN AVAILABLE TO THE KEYBOARD.

PLACE QVVVVVVVNNNNNNN INTO A,

v-S ARE THE T BIT VERB CODE. N-S ARE THE 7 BIT NOUN CODE.

IP NvSUB 18 CALLED WITH THE POLLOYING NECATIVE NUMBERS (RATHER THAN THE
VERB-NOU¥ CODE) IN A, THEN THE DISPLAY IS BLANKED AS FOLLOWS-
-4 PULL BLANK, -3IEAVBKDE -2 LEAVE MODE AND VERB, -1 BLANK R-S ONLY

NvSUB CAN BE USED WITH MACH CADR TO BE SPEC BY PLACING THE CADR INTO

MPAC+2 BEFORE THE STANDARD NvSUB CALL.

NVSUB RETURNS TO 2+ CALLING LOC AFTER PERPOIMING TASK, IP DISPLAY
SYSTEM IS AVAILABLE. THE NEW NOUN AND VERB CODES ARE DISPLAYED.

IF V'S =0, THE NEW NOUN CODE IS DISPLAYED QNLY(RETURN WITH NO FURTHER
ACTIQN) . IP N-S =0, THE NBw VERB CODE IS DISPLAYED ONLY(RETURN WITH NO
FPURTHER ACTION) .

IT RETURNS TO 1+ CALLING LOC WITHOUT PERFORMING TASK, IF DISPLAY
SYSTEM IS BLOCKED (NOTHING IS DISPLAYED IN THIS CASE),

IT DOES TC ABORT (WITH OCT 01501) IP IT ENCOUNTERS A DISPLAY PR(I}RAM
AIARW CONDITION BEFORE RETURN TO CALLER.

THE DISPLAY SYSTEM IS BLOCKED BY THE DRPRESSION OF ANY
KEY, EXCEPT ERROR LIGHT RESET

IT IS RELEASED BY THE KEY RELPASE BUTTON, ALL EXTENDED VERBS,
PROCEED WITHOUT DATA, TERMINATE, RESEQUENCE, INITIALIZE EXECUTIVE,
RECALL PART OF RECALTST IP ENDIDLE WAS USED,

VB = REQUEST EXECUTIVE, VB = REQUEST WAITLIST,

MONITOR SET UP.

THE DISPLAY SYSTEM IS ALSO BLOCKED BY THE EXTERNAL MONITOR BIT, wWHICH
INDICATES AN EXTERNALLY INITIATED MONITOR IS RUNNING (SEE MONITOR)

A NvsuB CALL THAT PASSES DSPLOCK AND THE EXTERNAL MONITOR BIT ENDS (D
MONITOR.

DSPLOCK IS THE INTERLOCK FOR USE OF KEYBOARD AND DISPLAY SYSTEM WHICH
LOCKS OUT INTERNAL USE WHENEVER THERE IS EXTERNAL KEYBOARD ACTION.

NVSUB SHQULD BE USED TWICE IN SUCCESSION FOR 'PLEASE PERFORM' SITUATIONS
(SIMILARLY POR PLEASE MARK). FIRST PLACE THE CODED NUMBER FOR WHAT
ACTION 1S DESIRED OF OPERATOR INTO THE REGISTERS REFERRED TO BY THE
*CHECKLIST? NOUN. GO TO NvSUB WITH A DISPLAY VERB AND THE 'CHECKLIST'
NOUN. GO TO NvSUB AGAIN WITH THE. 'PLEASE PERFORM' VERB AND ZEROS IN' THE
LOW 7 BITS. THIS 'PASTES UP' THE PLEASE PERFORM' VERB INTO THE VERA
LIGHTS.

NVMONOPT 1S AN ENTRY SIMILAR TO NvSUS, BUT REQUIRING AN ADDITIONAL

USERxS PAGE NO.

62
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R239181 PARAMBIER IN L. IT SHOULD EE USED ONLY WITH A MONITOR VERB-NOQUN CODE IN
R239182 A_ AFTER PACH MONITOR DISPLAY A *PLEASEX VERB WILL BE PASTED IN THE VERS
R239183 LIGHTS OR DATA WILL BE BLANKED (OR BOIH) ACCORDING TO THE CPTIQNS
R239184 SPECIFIED IN L. IP BITS g-14 QP L AEE OIHER' THAN ZERO, TVEN THRY WILL
R239185 BR INTCRPRETED AS A VERB CODE AND PASTED IN THE VER3 LICGHTS. (THIS VERB

R2392 NVSUB IN PIXED-FIXED PLACES 2+CALLING LOC INTO NVQTEM, TC NVSUBEND INTO
R2393 ENTRET. (THIS WILL RESTORE OLD CALLING BANK BITS)

2394 BEEF 4170 SETLOC EXDAIM 4]
23945 REF 3 LAST 358 TO. 359° T 24% CONT 02/PIN
2395 : 4170 22 007 0 NvsUB LXCH 1 ZERO NVMONOPT OPTIONS
2396 RB¥ 3 4171 54 123 0 NVMONOPT TS NVTEMP
2331 REP 31 LAST 352 4172 3 46875 1 CAF BIT14
23871 REF 7 [LAST 362 4173 7 1021 1 MAK  MONSAVE) EXTERNAL, MONITOR BIT
23972 REP ¢ LAST 382 4174 6 1012 0 AD DSPLOCK
23973 FBEF 117 LAST 362 4175 10 000 O cCcs A
23974 REF 3105 LAST 359 4178 0 0002 O b\ Q DSP SYST RLOCKED. RET TO 1+ CALLING LOC
2338 REIF 46 LAST 38 4177 3 4712 1 CAF ONB DSP SYST AVAILABLE
2399 REF 106 LAST 384 4200 6 0002 0 NVSBCOM AD ] )
2400 REFP 3 4201 55«037 0 TS . NVOTEM 2+ CALLING LOC INTO NVOTEM
24001 REF 4 IAST 1351 4202 23=x022 0 LXCH MONSAVE2 STORE NVMONOPT OPTIONS
2401 REF 3 LAST 380 4203 0 4220 0 TC KTLMONON TURN ON KILI, MONITOR BIT
2402 FREBF 4204 3 4215 0 NVSUBC(M CAF NVSBBBNK
2403 REF 10 LAST 128 4205 58 006 1 XCH BBANK
- 24031 4208 0 0006 1 EXTEND SAVE OLD SUPERBITS
24032 REF ' 3 LAST 238 4207 04 007 1 ROR SUPERBNK
2404 REF 3 4210 55x040 0 TS NVBRKTES
24041 REF 2 [LAST 238 4211 3 4215 0 CAF PINSUPBT
24042 4212 0 0006 1 EXTEND
24043 REF 4 [IAST 364 4213 01 007 1 WRITE SUPERBNYK -
2405 RF 3 4214 0 2000 O C NVSUBB GO TO NVSURi THRU STANDARD LOC
2408 RFF 568 LAST 381 0717 = DSPCQUNT
2407 REF 2 LAST 318 4215 82101 0 NVSBBBNK BBCON NvsUB)
24071 REF 2 [AST 384 4215 PINSUPRT = NVSBEBNK CONTAINS THE PINBALL SUPERBITS,
2412 PEF 2 LAST 354 4216 53%x040 0 NVSUBEND DXCH  NvQTEM NVBNKTEM MUST = NVOTEM+1
2413 RF 4217 0 5122 0 C SUPDXCHZ DTCB WITH SUPERBIT SWITCHING
2414 REF 3 41,3506 SETL.OC ENDRQWT +}

241405 REF 7 LAST 359 TO 3g0° 54  83g% CONT 41/PIN
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R241412 BLANKDSP BLANKS DISPLAY ACCORDING TO OPTION NUMBER IN NVIEMP AS FOLLOYS
R241415 -4 FULL BLANK, -3 LEAVE MDE, -2 LEAVE MODE AND VERB, -1 BLANK R-S ONLY

BLANKDSP AD = SEVEN 7,8,9,0R 10 (A HAD 0,1,2,0R 3)

241419 REP g LAST 356 41,3508 6 4718 0
241422 - 41,3507 0 0004 0 INHINT . .
241425 REF 13 LAST 357 41,3510 54 124 1 TS CDE BLANK SPECIFIED DSPTABS
241429 REF 18 [LAST 344 41,3511 4 4677 1 cs BITy2 ’
241432 REF 14 LAST 385 41,3512 50 124 0 INDEx CODR
241435 REF 28 LAST 357 41,3513 57x023 1 XCH DSPTAB
241439 REF 118 1AST 384 41,3514 10 000 0 ccs A
241442 REF 8 LAST 357 41,3515 25x0168 1 INCR  NOUT
241445 . -41,3516 0 3517 1 TC 1
241449 REF 15 LAST 365 41,3517 10 124 1 CcCs caoe
241452 REP 1 41,3520 0 3510 O b\ BLANKDSP +2
241455 : 41,3521 0 0003 1 RELINT
241459 REF 2 LAST 384 41,3522 50 123 1 INDEX NVTEMP
241482 41,3523 0 3530 1 < +5 ) )
241485 41,3524 0 3525 0 b\ +1 NVTEMP HAS -4 (NEVER TOUCH M(DREG)
241469 REF 19 LAST 351 41,3525 55001 0 TS VERBREG -3
241472 REP 14 LAST 359 41,3526 55002 0 TS NOUNREG ) -2 .
241475 REF 12 LAST 339 41,3527 55015 0 TS CLPASS -1
241479 REF 12 LAST 381 41,3530 4 4374 1 cs vDy
241482 REF 5T LAST 364 41,3531 54 777 1 TS DSPCOUNT o

. 241485 REF 4 LAST 380 41,3532 0 4447 1 TC FLASHOFF PROTECT AGAINST INVISIBLE FLASH

© 241489 REFP © 1 41,3533 0 3556 1 TC ENTSET -2 ZEROS REQRET o
2415 REF 2 LAST 365 41,3534 3 3560 1 NvSUB1 CAR ENTSET IN BANK'
2416 REF @6 LAST 351 41,3535 54 136 1 TS ENTRET SET RETURN TO NVSUBEND
24161. REF 3 LAST 365 41,3536 10 123 0 CcCs NVTEMP WHAT NO¥ : :
24182 41,3537 0 3543 0 < +4 NORMAL, NVSUB CALL ' (EXECUTE VN OR PASTE)
24163 REF 19 LAST 327 41,3540 0 2350 0 TC GQDSPALM
24164 REF -2 LAST 385 41,3541 0 3508 1 C BLANKDSP _ BLANK DISPLAY AS SPECIFIED
24165 REF 20 LAST 385 41,3542 0 2350 0 c GODSPALM
2417 REF 5 [LAST 351 41,3543 3 6043 0 CAF LOw7
2418 REF 4 LAST 385 41,3544 17 0123 0 MASK  NVTEMP i
2419 REF 193 LAST 360 41,3545 54 157 0 TS - MPAC +3 TEMP FOR NOUN (CANT USE MPAC. DSPDECVN
2420 REF 5 LAST 365 41,3546 3 0123 1 CA NVIEMP . USES MPAC, +1, +2
2422 REF 5§ LAST 351 41,3547 54 023 1 TS EDOP : RIGHT 7 :
2423 REFP 8 LAST 365 41,3550 3 0023 0 CA EDOP o
2424 REF 194 LAST 365 41,3551 54 160 1 TS MPAC +4 TEMP FOR VERB (CANT USE MPAC+). DSPDECVN
A2425 USES MPAC, +1, +2).
2426 REF 195 LAST 385 41,3552 10 157 0 CcCs MPAC +3 TEST NOUN
2427 REF 3 41,3553 0 3561 0 C NVSUB2 IF NOUN NOT +0, GO ON
2428 REF 198 LAST 365 41,3554 3 0160 O CA MPAC +4
2429 REF 9 LAST 358 41,3555 0 2336 0 c UPDATVB -1 IP NOUN = +0, DISPLAY VERB . THEN RETURN
24291 REF 74 LAST 362 41,3558 3 4714 1 CAF ZERO ZERO REQRET SO THAT PASTED VERBS CAN
24292 REF 14 LAST 361 41,3557 55«013 0 TS REQRET BE FEXECUTED BY OPERATOR.
2430 REF 2 [LAST 358 41,3560 0 4216 0 ENTSET 1TC NV SUBEND
2431 REP 197 LAST 385 41,3561 10 160 1 NVSUB2 CCS  MPAC +4 TEST VERB
2432 41,3562 0 3566 1 iy 4 ‘ IF VERB NOT +0, GO ON
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2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
R2449
R2450
2451
24515

A2452
2453
2454

- A2455

2458
R2459
R2480
R2461
R2462
R2463
R2464
R2465
R2466
R2467
R2468
R2469
R2470
R2471
R2472
R2473

" PINBALL GAME BUTTONS AND LIGHTS

REF 398 ULAST 3685 41,3563 3 0157 1 CA MPAC +3
REF 2 LAST 351 41,3564 0 2316 1 c UPDATNN -1
REP 3 LAST 385 41,3565 0 4216 0 T NVSUBEND
RFF 199 LAST 366 41,3568 3 0158 0 CA MPAC +2
REF 200 LAST 386 41,3567 54 181 0 TS MPAC +5
REF 201 LAST 386 41,3570 3 0160 0 CA MPAC +4
REF 10 LAST 365 41,3571. 0 2338 0 TC UPDATVB -1
REF 202 LAST 386 41,3572 3 0i57 1 CA MPAC +3
REF 3 LAST 386 41,3573 0 2316 1 TC UPDATNN -1
REF 75 LAST 385 - 41,3574 3 4714 1 CAF ZERO

REF 3 LAST 360 41,3575 55«014 1 s LOADSTAT
REF 13 LAST 365 41,3576 55=015 0 TS CLPASS
REF 15 LAST 385 41,3577 55«013 0 TS REQRET
REF 203 LAST 386 41,3600 3 0161 1 CA MPAC +5
REF 204 LAST 368 41,3601 54 156 1 TS MPAC +2
REF LAST 318 41,3602 0 2035 0 ENDNVSBy TC ENTPASQ

IF IN’I’ERNAL MACH CADR ’10 BE SPECIFIED, MPAC+2 WILL BE PLACED INTO

NOUNCADR IN ENTPASQ (INTMCTBS ).
SETLOC NVSUBEND +2

REF 4 LAST 366 4220
REF" 4 LAST 364 TO 364’ 24 48% CaNT 02/PIN
REF 28 LAST 339 4220 3 4874 0 KILMONON CAF BITY5
REF 8 LAST 384 4221 55x021 1 TS MONSAVEL
REF 107 LAST 384 4222 0 0002 0 c o

+0 INACTIVE(WAITING FOR DATA), SET BY NVSUB
+1 PROCEED NO DATA, SET BY SPECIAL VERS
-1 TERMINATE  SET BY SPECIAL VERB
-0 DATA IN SET BY END OF LOAD ROUTINE
OR RESEQUENCE  SET BY VERB 32
L TC ENDIDLE (FIXED FIXED)
ROUTINES THAT REQUEST LOADS THROUGH NVSUB SHOULD USE ENDIDLE WHILE

LOADSTAT

WAITING FOR THE DATA TO BE LOADED. ENDIDLE PUTS CURRENT JOB TO SLEEP.

ENDIDLE CANNOT BE CALLED FROM ERASABLE OR F/P MEVORY,
SINCE JOBSLEEP AND JOBWAKE CAN HANDLE ONLY FIXED BANKS.
RECALTST TESTS LOADSTAT AND WAKES JGB UP TO,

L+1 FOR TERMINATE
L+2 FOR PROCEED WITHOUT DATA
L+3 FOR DATA IN, OR RESEQUENCE

IT DOES NOR'IING IF LOADSTAT INDICATES WAITING FOR DATA .

20'35 OCT. 28,1968 KOOLADE .069 PAGE 368
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IF VERB = +0, DISPLAY NOUN. THEN RETURN

TEMP FOR MACH CADR TO BE SPEC. (DSPDECVN

USES MPAC, +1, +2)

IF BOTH NOU¥ AND VERB NOT +0, DISPLAY
BOTH AND GO TO ENTPAS(.

SET FOR WAITING FOR DATA CONDITION .

SET REQRET FOR PASS 0.
RESTORES MACH CADR TO BE SPEC TO MPAC+2
FOR USE IN INTMCTBS (IN ENTPASO).

PORCE BIT 15 OP MONSAYE] TO 1.

THIS IS ™HE KILL MONITOR BIT,
TURN OFF BIT 14, THE EXTERNAL
MONITOR BIT.
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R2474 ROIDLE ABORTS (WITH CODZ 01208) IP A SICOND JO3 ATTRMPTS TO GO TO SLEEP
R24715 IN PINBALL. IN PARTICULAR, IF AN ATTIENPT IS MADE TO GO TO EDIDLE vHEN
R2476 1) CADRSTOR NOT= +0. THIS IS TK2 CASE wrERB THE CAPACITY O EDIDIE IS

. (+-NZ INDICATES A JO3 IS ALK2ADY ASLEZP DUB TO EXDIDLE.)

R2478 2) DSPLIST NOT= +0. THIS INDICATSS A JOB IS ALKPADY ASLEEP DUE TO

. R24T79 NVSIBUSY.

g
3

2480 REF 108 LAST 388 4223 22002 0 ENDIDIE IXCH Q ) RETURN ADDRESS INTO L.

2481 RF 3 4224 0 4234 0 © 1SCADR+0 ABORT IF CADRSTOR NOT= +0

‘2482 REF 1 4225 0 4240 O Tc ISLIST+0 ABORT IP DSPLIST NOT= +0

2483 REF 41 LAST 352 4226 3 0001 0 CA L DONT SET DSPLOCK TO 1 SO CAN USE

2484 REF- 4 LAST 285 4227 T 4147 0 MASK LOm10 EDIDLE WITH NvSUB INITIATED MONITOR.
2485 REF 1 4230 6 0004 O AD PBARK SAME STRATEGY FOR CADR AS MAKECADR.
2488 RBP 1 [LAST 362 4231 55=042 1 TS CADRSTOR .

2487 FREF 3 4232 0 5070 0 < JOBSLEEP

2488 'REF 41 LAST 382 4233 0 5112 0 ENDINST 1C ENDORJ(8 .

2489 REP g LAST 387 4234 11=042 1 ISCADR.+Q CCS CADRSTOR ABORTS (CODE 01208) IF CADRSTOR NOT- +0.
2450 REFP 3 4235 0 4243 0 TC DSPABORT RETURNS IF CADRSTOR = +0.

2491 REF 109 LAST 387 4238 0 0002 O TC Q .

2492 FREF 2 LAST 387 423T 0 4243 0 T DSPABORT

2493 PREF 2 LAST 188 4240 11=043 0 ISLIST+g CCS DSPLIST ABORTS (CCDE 01208) IF DSPLIST NOT- +0.
2494 RBF 3 [AST 387 4241 0 4243 0 TC DSPABORT RETURNS IF DSPLIST = +0.

2495 REF 110 LAST 2387 ‘4242 0 0002 O < Qo

2436 REF 2 LAST 358 4243 0 5622 1 DSPABORT TC POCDOO

2497 : 4244 01206 1 ocr 01208

R2498 JAMTERM ALLOYS PROGRAMS TO PERFORM THE TERMINATE FUNCTION.

3 LAST 384 4245 3 4215 JAMIERM CAF  PINSUPBT

2500 REP 0 -
2501 4246 0 0006 1 EXTEND o7 N -
25011 REF 5 LAST 384 4247 01 007 1 WRITE SUPERBNK o .

25012° REP 1 . - 4250 3 4256 1 CAP 34DEC : ' .

25013 REF 18 LAST 366 4251 55=013 0 TS REQRET LEAVE ENTER SET FOR ENTPASSO.

2502 REF 13 LAST 1365 4252 4 4374 1 Ccs Dy )

2503 REP S8 LAST 385 4253 54 T17T 1 TS DSPCANT

2504° REF' 30 LAST 382 4254 0 45T4 0 C POSTIUMP

2505 REF 2 LAST 321 4255 61351 1 CADR  VBTERM

2506 4258 00042 1 34DEC DEC 34

R2507 JAMPROC ALLOWS PROGRAMS TO PERFORM THE PROCEED/PROCEED WITHOUT DATA
R2508 FPUNCTIQN. IT DCES ENDOFJOB.
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2509 REP 4 LAST 2387 4257 3 4215 0 JAMPROC CAF  PINSUPBT

2510 4260 0 0006 1 BXTEXD

25101 REF @ LAST 3s7 4281 01 007 1 WRITE SUPERENK

25102 REF 4262 3 4270 0 CAP  33D=C '
25103 REF 17 ILAST 387 4283 55013 0 TS REQRET LEAVE ENTER SET FOR ENTPASSQ.
2511 REP 14 LAST 387 4264 4 4374 1 Cs VD1

2512 FRPP 59 LAST 387 4265 54 7717 1 TS DSPCONT

2513 REFP 31 LAST 387 4266 0 4574 0 o POSTIUMP

2514 RPF 5§ LAST 361 4267 61343 1 CADR  VBPROC

2515 4270 00041 1 33DEC DEC 33

R2532  BLANKSUB BLANKS ANY CO/BINATION GF R1, Rz, R3.

R2533 CALL WITH BLANKING CODE IN A.

R2534  BITi=1 BLANKS R1, BIT2=1 BLANKS Rz, BIT3-=1 BLANKS R3.
R2535 ANY COMBINATION OF THESE BITS IS ACCEPTED _

R2538 DSPCONT IS RESTORED TO SMTE IT wAS IN BEFORE BLANKSUB wAS EXECUTED .

2538 REF 9 LAST 385 4271 7T 47168 1 BLANKSUB MASK  SOVEN
25381 REF g LAST 385 4272 54 123 0 TS NVTEMP STORE BLANKING CODE IN NVTEMP.

2539 RBF 32 [LAST 354 4273 3 4675 1 CAF BIT14

2540 REF 9 LAST 1386 4274 7 1021 1 MASK MONSAVE] EXTERNAL MONITOR BT

25401 REP T LAST 364 4275 6 1012 0 AD DSPLOCK

25402 REF 119 LAST 385 4276 10 000 0 CcCs A

25403 REF 111 LAST 387 4277 0 0002 0 T° (4] DSP SYST BLOCKED. RET TO 1+ CALLING LOC
25404 RFF 112 LAST 388 4300 24 002 0 INCR Q DSP SYST AVAILABLE
A2541 SET RETURN FOR 2+ CALLING LOC

25411 REF 1 LAST 388 4301 10 123 0 CCs NVTEMP

25412 4302 1 4304 0 TCF +2

25413 RFF 113 LAST 388 4303 0 0002 O T Q NOTHING TO BLANK. RET TO 2+ CALLING LOC
2542 REF 114 LAST 388 4304 22 002 0 IXCH o SET RETURN FOR 2 + CALLING LOC

2544 PREP 1 4305 3 43168 1 CAP BLNKBBNK :

2545 REP 11 LAST 384 4306 56 006 1 XCH BRANK 4
25451 4307 0 0008 1 EXTEND

25452 REF T LAST 388 4310 04 007 1 ROR SUPERBNK SAVE QLD SUPERBITS.

2546 REF 40 LAST 328 4311 52131 0 DxCH ByP

25461 REF 5 LAST 368 4312 3 4215 0 CAF PINSUPBT

25462 4313 0 0006 1 EXTEND

25463 REF g [LAST 368 4314 01 007 1 WRITE SUPERBNK

2541 REF 4315 0 3408 0 TC BLNKSU81

2548 REF @0 LAST 368 0777 BBANK= DSPCOUNT

25481 REF 2 LAST 2asg 4316 60101 1 BINKBBNK BBCON BINKSUP1

2549 4317 ENDBLFF EBQUALS

2550 REF 40,3408 SETLOC ENDRFIDS

25505 REF g8 LAST 360 TO 364° 35 774% COUNT 40/PIN
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2551 REF @1 LAST 368 40,3408 3 0777 0 BINKSUBj CA DSPCOUNT SAVE (LD DSPCQUNT FOR LATER RESTORATION
25511 REP 41 LAST 368 40,3407 54 132 0 TS BUP +2 .

25512 REF 31 LAST 360 40,3410 3 4712 1 CAP BIT1 * TEST BIT1. SFE IF Rj TO BE BLANKED.
2552 PREP 3 40,3411 0 3430 0 b\ TESTBIT

2553 REF 13 LAST 352 40,3412 3 4333 0 CAP R1D1

2554 REF 4 [LAST 332 40,3413 0 2436 1 c SBLANK -1

2555 REF 20 LAST 218 40,3414 3 4711 1 CAP BIT2 : TEST BIT 2. SFE IF R2 TO BE BLANKED.
2556 REF 2 LAST 369 40,3415 0 3430 0 c TESTBIT *

2557 REF § LAST 354 40,3418 3 4334 1 CAP  RzD1

2558 REP 5 LAST 389 40,3417 0 2436 1 < SBLANK -1 .

2559 REF 15 LAST 362 40,3420 3 4710 0 CAP BIT3 TEST BIT3. SPE IF R3 TO BE BLANKED,
2560 REF 3 LAST 369 40,3421 0 3430 0 c TESIBIT B :

2561 REF 5 LAST 333 40,3422 3 4335 0 CAP R3D1

2562 RF? ¢ LAST 389 40,3423 0 2436 .1 c SBLANK -1 )

2563 REF 42 LAST 369 40,3424 3 0132 .1 CA BUP +2 RESTORE DSPCQUNT TO STATE IT HAD
2564 - REF 62 LAST 389 40,3425 54 777 1 TS DSPCANT ‘BEPORE BLANKSUB .,

2565 REF 43 LAST 369 = 40,3426 52 131 0 DxCH BuF CALL L+2 DIRECTLY.

2566 REF 2 LAST 364 40,3427 0 5123 1 ° SUPDXCHZ +1 DTCB WITH SUPERBIT SWITCHING

2567 REP 8 LAST 388 40,3430 7T 0123 0 TESTBIT MASK NVIEMP NVTEMP CONTA INS BLANKING CODE .,

2568 REF 120 LAST 368 40,3431 10 000 O ccs A ) .

2569 ~ REF 115 LAST 368 40,3432 0 0002 0 b Q IF CURRENT BIT = 1, RETURN TO L1,
2570 ~ REF 116 LAST 389 40,3433 50 002 0 INDEX O IP CURRENT BIT = 0, RETURN TO L+3.
2571 40,3434 0 0002 0 c 2 - :
2572 40,3435 ENDBSUB1 BQUALS

' R257205 DSPMM DOES NOT DISPLAY MODREG DIRECTLY. IT PUTS IN EXEC REQUEST WITH
_R257208 PRIO 30000 FOR DSPMMJB AND RETURNS TO CALLER. ’

R257207 IF MCDREG CONTAINS -0, DSPMMIB BLANKS THE M(DE LIGHTS.

R257209 DSPMM MUST BE IN BANK 27 OR LOWER, SO IT CAN BE CALLED VIA BANKCALL

25721 07,2440 : BANK 7
257215 REF 1 04,2000 SETLOC PINBALL4
257217 : 04,2537 BANK

257218 REP 1 _ '~ CaNT 07/PIN

25722 REF 117 LAST 389 04,2537 58 002 0
25723 REF 205 LAST 386. 04,2540 54 154 0
25724 04,2541 0 0004 O INHINT
25725 REF 3 LAST 350 04,2542 3 4371 0
1

25726 REF 12 IAST 350 04,2543 0 5027 c NOVAC
25727 REF 63 LAST 389 0777 FBANK= DSPCOUNT
25728 REBF 1 04,2544 03435 0 2CADR DSpMMJB
25728 REFP 1 04,2545 60101 1

257285 i 04,2546 0 0003 1 RELINT
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25729 REP 208 LAST 389 04,2547 0 0154 1 ENDSPMM TC MPAC
R2573 DSPMM PLACE MAJOR MODZ CODR INTO MODREG
1 40,3435 SETLOC ENDBSUB)

25735 REP
25738 REF 9 LAST 388 TO 369’ 23 19T CONT 40/PIN

2574 REP 40,3435 3 4376 1 DSPMMIB CAF MD1 GETS HERE THRU DSPMM

2575 REF 64 LAST 389 40,3438 56 777 0 XCH DSPCQNT

2516 REFP 1 40,3437 54 140 0 TS DSPMMTEM SAVE DSPCOUNT

25719 REP @ LAST 255 40,3440 11=011 1 cCcs MODREG :

2580 REF 47 LAST 364 40,3441 6 4712 1 AD ONE

25801 REF 4 LAST 355 40,3442 0 3211 0 T DSPDECVN IF MODREG IS + OR +0, DISPLAY MODREG
25802 40,3443 0 3445 1 v +2 IF MCDREG 1S -NZ, DO NOTHING
25803 REF @ LAST 359 40,3444 0 25021 c 2BLANK IP MODREG 1S -0, BLANK MM

2581 REF 2 [AST 370 40,3445 56 140 1 XCH DSEVMTEM RESTORE DSPCQUNT

2582 . REF 65 LAST 370 ' 40,3446 54 777 1 TS DSPCQUNT

2583 REF 42 LAST 387 40,3447 0 5112 0 TC ENDOFJ(0B

R2584 RECALTST IS ENTERED DIRDCTL.Y AFTER DATA IS LOADED (OR RESZQUENCE VERB 1S
R2585 EXROUTED), TERMINATE VERB IS EXECUTFD, OR PROCEED WITHOUT DATA VERB IS
R2586 - EXECUTED. IT WAKES UP JO3 THAT DID TC ENDIDLE.

R2587 TP CADRSTOR NOT- +0, IT PUTS +0 INTO DSPLOCK, AND TURNS GOFF KEY RLSE
R2588 LIGHT IP DSPLIST IS EMPTY (LEAVES KEY RLSE LIG'!T ALNE IP NOT BMPTY) .

2589 REF 9 LAST 387 40,3450 11«042 1 RECALTST CCS CADRSTOR
2530 REF 3 40,3451 0 3453 0 TC RECAL]
2591 REF 43 LAST 370 40,3452 0 5112 0 c ENDORJOB NORMAL, EXIT IF KEYBOARD INITIATED
2592 REF 168 LAST 356 40,3453 3 4714 1 RECAL) CAP ZERO
2593 REF 10 LAST 370 40,3454 57=042 0 Xcd CADRSTOR
2594 . 40,3455 0 0004 0 INHINT
2595 REF 3 40,3456 0 5074 1 TC JOBWAKE
2596 REF 4 LAST 366 40,3457 11=014 1 ccs LOADSTAT
259T REF 1 40,3460 0 3502 0 TC DOPROC + PROCEED WITHQUT DATA
2598 REF 44 LAST 370 40,3481 0 5112 0 o ENDORJOB PATHALOGICAL CASE EXIT
2599 REFP 1 40,3462 0 3500 1_ TC DOTERM -  TERMINATE
2600 REF 22 LAST 357 40,3463 3 4711 1 CAP WO -0 DATA IN OR RESEQUENCE
2601 REF 1 40,3464 50 064 0 RRCAL2 INDEX LOCCTR
. 2602 REF 40,3465 6 0164 1 AD Loc LOC IS + FOR BASIC JOBS
2603 REF 2 LAST 370 40,3466 50 084 0 INDEX LOCCTR
2604 REP 2 LAST 370 40,3467 54 164 0 TS LOC )
26041 REF 15 LAST 365 40,3470 3 1002 1 CA NOUNREG SAVE VERB IN MPAC, NQUN IN MPAC4+) AT
26042 REF 42 LAST 367 40,3471 54 001 1 TS L TIME OF RESPONSE TO ENDIDLE FOR
26043 REF 20 LAST 385 40,3472 3 1001 1 CA VERAREG POSSIBLE LATER TESTING BY JOB THAT HAS
26044 REF 3 LAST 370 40,3473 50 064 0 INDEX LOCCTR BEEN WAKED UP.
26045 REF 207 LAST 370 40,3474 52 155 1 DXCH  MpPAC
2605 40,3475 0 0003 1 RELINT




L

2606
2607

2608
2609

2810
2611
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REF
REF

LAST
LAST

LAST

LAST
LAST

362
3To

370

370
371

40,3476
40,3477

40,3500
40,3501

40,3502
40,3503

0 4473 0 RECAL3

0 5112

3 4714
0 3464

3 4712
0 3464

1
1

DOTERM

DOPROC

:

USER«S PAGE NO. T0
RELDSP
RDOFIB

RECAL2

RECAL2
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P2612 MISCELLANEOUS SERVICE ROUTINES IN FIXED/FIXED
2613 REFP 3 4311 © SBTLOC ENDBLFP
26135 REF 5 LAST 388 TO 1338’ 63 111% CONT 02/PIN
R2614 SETNCADR E CADR ARRIVES IN A, IT IS STORED IN NOXNCADR. EBANK BITS
R2615 - ARE SET. E ADRES IS DERIVED AND PUT INTO NOUNADD.
2616 REF g8 LAST 352 4317 55«017 1 SETNCADR TS NOUNCADR - STORE ECADR
2617 REF 18 LAST 298 4320 54 003 0 TS EBANK SET EBANK BITS
2618 - REF 4321 T 4313 0 MASC  LO¥g
2819 R 4322 6 4744 1 AD OCT1400
2620 REF 29 LAST 347 4323 54 145 0 T3 NQUNADD PUT E ADRES INTO NOUNADD
2621 - REF 118 LAST 389 4324 0 0002 0 TC Q
R2622 SETNADD GETS E CADR FROM NOUNCADR, SETS EBANK BITS, DERIVES
R2623 E ADRES AND PUTS IT INTO NOUNADD,
2624 REF g9 LAST 372 4325 3 1017 0 SETNADD CA NOUNCADR
2825 REF 71 LAST 341 ° 4326 1 4320 0 TCP SETNCADR +1
R2628  SETEBANK E CADR ARRIVES IN A. EBANK BITS ARE SET. E ADRES IS
R2627 ) DERIVED AND LEPT IN A,
2628 REF 17 LAST 3712 4327 54 003 0 SETEBANK TS EBANK SET EBANK BITS
2629 REF 2 [LAST 372 4330 T 4373 0 MASK LOwg
2630 REF 2 LAST 372 4331 6 4744 1 AD OCT1400 E ADRES LEFT IN A
2631 REF 119 LAST 372 4332 0 0002 0 < Q
2832 ) 4333 00016 0 R1D1 ocT 16 THESE 3 CONSTANTS FORM A PACKFD TABLE,
2633 4334 00011 1 R2D1 ocT 11 DONT SEPARATE ,
2634 4335 00004 0 R3D1 ocT 4
2635 REF T LAST 356 4336 54 020 1 RIGHTs TS CYR
2836 REF g LAST 372 4337 4 0020 1 Ccs CYR
2637 REF 9 LAST 372 4340 4 0020 1 Cs CYR
2638 REF 10 LAST 372 4341 4 0020 1 cs CYR
2639 REF 11 LAST 372 4342 4 0020 1 Cs CYR
2640 REF 12 LAST 3712 4343 56 020 0 XCH CYR
2641 REF 120 LAST 372 4344 0 0002 0 TC Q
2642 REF 13 LAST 356 4345 54 022 0 LEFTS TS CYL
2643 REF 14 LAST 372 4346 4 0022 0 cs CYL
2644 REF 15 LAST 372 4347 4 0022 0 cs CYL
2645 REF 16 LAST 372 4350 4 0022 0 cs CYL,
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L

2648
2647
2648

2649
2650
2651

2653
2654
2855
2856
2657

2658
2659
2660
2681
2662
2663
2664
2665

26687

2668
2669

2670

26T1
2672
2673
2674

2675
2676

2678

2879
2680
2681
2682

REP
REP
REP

§

§ 8348

§ 8% §

REF

REFP

REF

17
18
121

122

13
13
14
13

11
123

12
124

17

13
125

LAST
LAST
LAST

LAST
LAST
LAST
LAST

LAST
LAST

LAST

LAST

LAST
LAST

372
373
372

313

389
350
350
281

(317 .

362
3r3

313
373
3713

373
3713

4331
4352
4353

4354
4355
4356
4357
4360
4361
4382
4363

4364

4385

- 4368

4367
4370
4371
4372
4372
4373
4374
4375
4376

4317
4400
4401
4402
4403

4404

4
S
0

(= ON- - - N- ]

0
0
0
0

0022
6 022
0002

0000
0000
0000
Qo000
0000
0002
00037
01740

76000

5027
5140
5213
5042
30000
03777

00377
00023
00021
00025

00012

3 4704

0

0008

05 011

0

4
0
0
0

3
0

0002

4704
0006
3 011
0002

4708
00068

05 011

0

0002

(= - ]

DO OO M b bt b

O OHMO B O QM O -

O

Ccs
XCH
Y
SIEPTS - DOUBLE
- DOUBLE
DQUBLE
DOUBLE
DOUBLE
Tc
LOX5 ocT
MIDs ocT -
HI5 ocT
TCNOVAC TC
TCWAIT TC -
TCTSKOVR TC
TCFINDVC TC
CHRPRIO OCT
LOF11 oCT
B12-1 EQUALS
LOWs . ooT
VD3 ~oCT
NDy -OCT
M ocT
BINCON DEC
FALTON CA
- WOR
TC
FALTOR Cs8
EXTEND
WAND
<
RELDSPON CAF
WOR
TC

on
ovL .
o

1740
76000

NOVAC

- WAITLIST

TASKOVER
FINDVAC
30000
3117
LO¥11

20°35 OCT. 28,1968 KOOLADE .089 PAGE 373
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THESZ 3 CONSTANTS FORM A PACKED TABLE.
DONT SEPARATE .
MUST STAY HERE

EXEC PRIORITY OF CHARIN

THESE 3 CONSTANTS FORM A PACKED TABLE.
DONT SEPARATE, S

TURN ON' OPERATOR ERROR LIGHT

BIT 7 OF CHANNEL 14

TURN OFF OPERATOR ERROR LIGHT
BIT- 7 OF CHANNEL 11

TURN ON KEY RELEASE LIGHT

BIT 5 OF CHANNEL 11
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L PINBALL GAMZ BUTTONS AND LIGHTS ) USER«xS PAGE NO. 173 Bo S84
2683 ) 4414 0 0006 1 LODSAMPT EXTEND

2684 REP 10 LAST 267 4415 3 0025 0 DCA TIME2

2685 REF § LAST 276 4418 52 014 0 DXCH  SAMPTIME

2688 REP 128 LAST 373 4417 0 0002 0 TC Q .

2887 4420 0 0008 1 TPSL) EXTEND SHIFTS MPAC, +1, +2 LEFT 3

2688° REF 208 LAST 370 4421 3 0156 0 DCA MPAC +1 LEAVES OVPIND SET TO +/- 1 FOR OR/UF
2889 REF 209 LAST 374 4422 20 156 1 DAS MPAC +1

28690 REF 210 LAST 374 4423 6 0154 1 AD MPAC

2691 REF 211 LAST 374 4424 26 154 0 ADS MPAC

2692 . 4425 54 00T 1 TS k TS A DOES NOT CHANGE A ON OR/UF.
2893 REF 127 LAST 374 4426 0 0002 0 c 1] NO NET OF/UP :

2694 REF 7 LAST 348 4427 54 162 0 TS MPAC4+¢ MPAC +g SET TO +/-1 FOR OP/UF:

2605 REF 128 LAST 374 4430 0 0002 O \o Q

R2696  IF MPAC, +j ARE EACH +NZ OR +0 AND C(A)z-p, SHORTMP WRONGLY GIVES +0.
R2697 TP MPAC, 41 ARE EACH -NzZ OR -o AND C(A)=+0, SHORTMP WRONGLY GIVES 4+0.
R2698 PRSHRTMP FIXES FIRST CASE ONLY, BY MERELY TESTING C(A) AND IF IT = -0,
R2699  SETTING RESULT TO -0.

R2700 (DO NOT USE PRSHRIMP UNLESS MPAC, +1 ARE EACH 4+NZ OR +0, AS THEY ARE
R2701 WHEN THEY CONTAIN T B SP CQNSTANTS.)

PRSIRTMP TS MPTEMP

2702 REF- 2 LAST g8 4431 54 135 1
2703 REF 121 LAST 389 4432 10 000 0 CcCs A ’

2704 REF 3 LAST 374 4433 3 0135 0 CA MPTEMP - C(A) +, DO REGULAR SHORTMP

2705 REF g LAST 353 4434 1 7257 1 TCF SHORTMP +1 C(A) +0, DO REGULAR SHORTMP

2706 4435 1 4433 0 TCP -2 C(A) -, DO REGULAR SHORTMP

2707 REF 1718 LAST 371 44386 4 4714 0 Cs ZERO C(A) -0, FORCE RESULT TO -0 AND RETURN.

2708 REF 212 LAST 374 4437 54 154 0 TS MPAC ’

2709  REF 213 LAST 374 4440 54 155 1 TS MPAC +1

2710 'REF 214 LAST 374 4441 54 156 1 TS MPAC +2

2711  REF 129 LAST 374 4442 0 0002 0 TC Q

2712 REF 28 LAST 292 4443 3 4705 1 FLASHON CAF BITg TURN ON V/N FLASH

2713 4444 0 0006 1 EXTEND BIT ¢ OF CHANNEL 11

2714 REF 14 LAST 373 4445 05 011 1 WOR DSALMOUT )

2715 REF 130 LAST 374 = 4448 0 0002 0 TC o

2718 . REF 27 LAST 374 4447 4 4705 0 FLASIOFF Cs BITg TURN OFF v/N FLASH

2717 4450 0 0006 1 BEXTEND

2718 REF 15 LAST 374 4451 03 011 1 WAND  DSAILMOUT BIT ¢ OF CHANNEL 11 '
2719 REF 131 LAST 374 4452 0 0002 O TC o]
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P2120  INTERMAL USZ OF KEYBOARD AND DISPLAY PROGRAM

- R2121  USER MUST SCHEDULE CALLS TO RVSUB SO THAT THERE IS NO CONFLICT OF USE OR
Rz722 CONFUSION TO OPERATOR. T OLD GRABLOCK ( INTERNAL/INTERNAL INTERLOCK)
R2723 IMSBEBNRMANDWMUERNOWGERHASMPWTINNIS
R2724 QFFERED.

R2725 THERE ARE TWO WAYS A JOB CAN BE PUT TO SLEEP BY THE KEYBOARD + DISPLAY
R2728 PROGRAM. 1) BY ENDIDLE

2127 . 2) BY NVSUBUSY

R2728 THE BASIC CONVENTION IS THAT QLY ONE JOB WILL BE PERMITTED ASIEEP VIA -
B2729 TR KEYBOARD + DISPLAY FROGRAM AT A TIME. IF A JOB ATTEMPTS TO GO TO
R2730  SLEEP BY MEANS OF (1) OR (2) AND THERE IS ALREADY A JOB ASLEEP THAT WAS
R2731  PUT TO SLEEP BY (1) OR (2), THEN AN ABORT IS CAUSED.

R2732 THE CALLING SEQUENCE FOR NvSiB IS

R2733 CAF V/N

R2134 L < NvsUB

R2735 L+l RETURN HERE IF OPERATOR HAS INTERVENED

R2738 L+2 RETURN HERE AFTBR EXBCUTION.

R2737T A ROUTINE CALLED KvSUBUSY IS PROVIDED (USE IS OPTIONAL) TO puUT

R2738. YOOR JOB TO SLEEP UNTIL TH2 OPERATOR RELEASES THE KEYBOARD + DISPLAY
R2739  SYSTEM. NVSUBUSY ALSO TURNS ON THE KEY RELEASE LIGHT.

B2740 . RVSUBUSY CANNOT BE CALLED FROM FRASABLE OR F/F MEMORY,

R2741  SINCE JOBSLEEP AND JOEZA(E CAN HANDLE ONLY FIXED BANKS.

R2742 THE CALLING SEQUENCE IS

. R27T43 CAF WAKEFCADR
R2T744 C NVSUBUSY
R2745

R2746  NVSUBUSY IS INTENDED FOR USE wHEN AN INTERNAL PROGRAM FINDS THE OPERATOR
R2747 1S USING THE KEYBOARD + DISPLAY PROGRAM (BY HIS OWN INITIATION) . IT. IS
R2748 NOT INTENDED FOR USE ®K2N QNE INTERNAL PROGRAM FINDS ANOTHER INTERNAL -
R27149 PROGRAM USING THE KEYBOARD + DISPLAY PROGRAM.

R2750 NVSUBUSY ABORTS (WITH CQDR 01208) IF A SECOND JOB ATTEMPTS TO GO TO
R2751  SLEEP IN PINBALL. IN PARTICULAR, IF AN ATTEMPT IS MADE TO GO TO NVSUBUSY

R27T52 WHEN
R2753 1) DSPLIST NOT= +0. THIS IS THE CASE WHERE THE CAPACITY OF THE DSPLIST’
R27154 1S EXCEEDED.

R2755  2) CADRSTOR NOT:= +0. THIS INDICATES THAT A JOB IS ALREADY USING
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R2756

2757
2758
2759
2760
2761
2762

R27625
R27626

2763
27635

2784
2169
2710

2772
21173
2774
R27175
R2778
R2777
R2778
R2779

2780
27805

2781
2782
2783
27831
27832
27833
27834
2784
A2785
2788
2787
R2788
R2789
R2790
2791

PINBALL GAME BUTTONS AND LIGHTS

EXDIDLE

REF
REF 132
REF 2
REF 32
REF

(+-NZ INDICATE A JOB IS ALRFADY ASLFFP DUE TO ENDIDLE )

LAST
LAST
LAST

374
3687
368

4453
4454
4455
4458
4457
4460

4 4460
8 0002
8 0004
0 4574
10550
02003

0 PRENVBSY C8

0 AD

0 AD

0 NvSuBUSY TC

0 CADR
0 2€+3 ocT

K+3

Q

PBANK
POSTJUMP
NvSUBSY)

2003

20°35 OCT. 28,1968 KOOLADE ,069 PAGE 378

USER«S PAGE NO. 75 Bo 84

SPECIAL ENTRANCE FOR ROUTINES IN PIXED
BANKS ONLY DESIRING THE FCADR OF(LOC
FROM WHICH THE TC PRENVBSY WAS DONE) -2
TO BE ENTERED,

NVSUBSY) MUST BE IN BANK 27 OR LOYER, SO IT WILL PUT CALLER TO SLEEP
WITH HIS PROPER SUPERBITS.

REFP 1 04,2550
REFP- 2 LAST 389 TO 370’

REF 43 LAST 370 04,2550
REP 2 LAST 387 04,2551
_REF 2 LAST 367 04,2552
REF 3 LAST 352 04,2553
REF 44 LAST 376 04,2554
REF 3 LAST 387 04,2555
REF 2 LAST 387 04,2558

9

54 001
0 4234
0 4240
0 4410
3 0001
55=043
0 5070

SETLOC RNDSPMM +1

9* CONT 07/PIN

1 NvSUBSY: TS L

0 T 1SCADR+0
0 TC ISLIST+0
0 ] RELDSPON
0 CA L

0 TS DSPLIST
0 ENDNVBSY TC JOBSLEEP

NVSARAIT IS A SPECIAL ENTRANCE FOR ROUTINES IN FIXED BANKS ONLY,
SYSTEM IS NOT BUSY, IT EXECUTES V/N AND RETURNS TO L+1 (L= LOC FROM

WHICH THE TC NVSBWAIT WAS DONE) .

ABORT IF CADRSTOR NOT-= +0.
ABORT IF DSPLIST NOT= +0.

IF

IF SYSTEM IS BusY, IT PUTS CALLING JOB

TO SLEEP WITH L-1 GOING INTO LIST FOR EVENTUAL WAKING UP WHEN SYSTEM
IS NOT BUsY.

REFP 1

4461

REF 6 LAST 372 TO 3716°

REF 9
REF 33
REF 10
REF 8
REF 122
REF 1
REF 1
REF 133
REP 1

LAST
LAST
LAST
LAST
LAST

LAST

376

4461
4462
4463
4464
4465
44686
4467
4470

4471
4472

SETLOC NVSUBUSY +3

98  209%

22 007 0 NVSBWAIT LXCH
54 123 0 TS

3 4875 1 CAF
7 1021 1 MASK
6 1012 0 AD
10 000 0 CCs
1 4471 0 TCF
1 4200 0 TCF
24 002 0 NVSB§T1 INCR

1 4453 0

TCP

CaNT 02/PIN

BIT14
MQNSAVE]
DSPLOCK
A
NVSBWT1
NVSBCOM

[+}
PRENVBSY

ZERO NVMONOPT OPTIONS

EXTERNAL MONITOR BIT

Busy

FREE. NvVSUB WILL: SAVE L+1 FOR RETURN
AFTER EXECUTION.

L+2. PRENVBSY WILL, PUT L1 INTO LIST AND
GO TO SLEEFP.

RELDSP IS USED BY VBPROC, VBTERM, VBRQEXEC, VBRQNAIT VBRELDSP, EXTENDED
VERB DISPATCHER, VBRESEO RECALTST
RELDSPY IS USED BY M(NI'IW SET UP, VBRELDSP.

REF 134 LAST 376

4473 56 002 0 RELDSP XCH

]

SET DSPLOCK TO +0, TURN REIDSP LIGHT
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2792
21921
21922
271923
21924
2193
2194
2195
2798
2797
2199
2800
2801
2802
2803
2804
2805
2807
2808
2809

A2810 °

_Az811
2812
2813
2814
2815
2818
2817
2818

PINBALL GAMBE BUTTONS AND LICHTS

REF

l.

34

11

18

80 -

135

LAST

LAST
LAST
LAST

LAST
LAST
LAST

LAST

LAST
LAST
LAST
LAST
LAST
LAST

376

378
317
378

374
371
370

313

374
37T
3718
377
378

3T

377

317
377
377

31T

4414

4475
4476
4477
4500
4501
4502
4503
4504
4505
4508
4507
4510
4511
4512
4513
4514
4515
4516
4517

4520
4521
4522
4523
4524
4525
4528

54 144
4 4675
0 0004
T 1021
55x021
11x043
0 4504
0 4507
3 4714
ST=043
0 5074
0 0003
4 4708
0 00068
03 011
3 4714
55«012
0 0144
56 002
54 144

11043
0 4523

© 0 4507

3 4714
55012
0 0144

O

OO e e e Ot bt bk ek e O OO

20’35 OCT. 28,1968 KOOLADE .089 PAGE 377

USER«S PAGE NO, 176 o 84
TS RELRET OFF, SBARCH DSPLIST
Cs BIT14
INHINT

TURN OFF EXTERNAL: MONITOR BIT

TC *2
TC RELDSP2 LIST EMPTY
CAFP ZERO
XCH DSPLIST
b\ JOBWAKE
RPLDSPZz RELINT
cs BITs TURN OFF KEY RELEASE LIGHT
BXTEND (BIT 5 OF CHANNEL 11) :
WAND  DSALMQUT
CAF ZERO
TS DSPLOCK
TC RELRET
RELDSP1 XCH ] SET DSPLOCK TO +0. NO DSPLIST SEARCH.
B v ] RELRET TURN KEY RLSE LIGHT OFF IF DSPLIST IS

BMPTY. LEAVE KEY RLSE LIGHT ALONE IP
DSPLIST IS NOT EMPTY.
CCs DSPLIST

c +2 + NOT EMPTY. LEAVE KEY RLSE LIGHT ALONE
T RELDSP2 +0 EMPTY. TURN OFF KEY RLSE LIGHT

CAP ZERO - NOT EMPTY. LEAVE KEY RLSE LIGHT ALONE
TS DSPLOCK

TC RELRET

ENDPINBF EQUALS
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20'35-OCT. 28,1968 KOOLADE -069 PAGE 378
L PINPALL GAME BUTTONS AND LIGHTS

USER«xS PAGE NO. 177 B0 S84
P28181 PINTEST IS NEEDED POR AUTO CHECK OF PINPALL,

28182 REF 2 1AST 230 43,2002 PINTEST EQUALS LST2FAN
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P2819
R2820

2821
28215

2822
2823
2824
2825.
2028

2827
2828
2829
2830
2831
2832
2833
2834
2835
2838
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2849
2851
2852
2853
2853
2854
A2855
Az858
2857
2858
2859
A2860
A2861
2862

PINBALL GAME BUTTONS AND LIGHTS

VBTSTLTS TURNS QN ALL DISPLAY PANEL LIGHTS. AFTER 5 SEC, IT TURNS
OPF THE CAUTION AND STATUS LIGHTS.

REP
REF

1

41,3603

8 LAST 384 TO 386°

32
20

"33

21

1

17

zld W W W
hHOwwND—‘F‘MQONb‘F‘Q)W

-
OB

LAST
LAST
LAST
LAST

LAST
LAST

LAST
LasT

389
183
379
379

385
299

186
312

41,3603
41,3604

41,3605

41,3608
41,3807

41,3610
41,3611
41,3812
41,3613
41,3814
41,3815
41,3816
41,3617
41,3820
41,3621
41,3822
41,3623
41,3624
41,3625
41,3628
41,3627
41,3630
41,3631
41,3632
41,3633
41,3634
41,3635
41,3638

41,3641

- 41,3642

41,3643
41,3844

41,3645

61  899%

0 0004
4 4712
T 1321
6 4712
55=321

3 3644
0 0008
05 011
3 3645
55«036
3 4701
0 0006
05 013
3 4377
54 117
4 3642
50 117

55«023"

10 117
0 3621
4 3643
55«024
55027
55«031
3 4717
55=016
3 36847
0 5140

03650
62102
0 5112

056875
07875
00175

40650

- OO

OO MR NMEOOO M OO RO MO M

3
é

TSTLTS1

'RULLDSP

PULLDSP1
TSTCN1

TSTCONZ2

SETLOC ENDNVSB] +1

CONT 41/PIN
INHINT

Cs BITv

MASK IMODES33
AD BIT

TS IMODES33
CAP TSTCON1
BXTEND .
WOR DSALMOUT
CAP TSTCN?2
TS DSPTAB +11D
CAF BIT10
EXTEND

WOR CHAN1 3
CAF TEN

TS ERCNT

Cs FULLDSp
INDEX ERCNT

TS DSpPTAB
ccs ERCNT

TC TSTLTS] -
Ccs PULLDSP)
TS DSPTAB  +3
TS DSPTAB 4
TS DSPTAB - +6
CAP ELEVEN

TS NQuT

CAF SHALTS

Tc WAITLIST
EBANK= DSPTAB
2CADR TSTLTS2

h o ENDOFJ(B
€T ' 056875

ocT 07675

oCcT 00175

oct 40650

20’35 OCT. 28,1968 KOOLADE .089 PAGE 379

USER«8 PAGE NO. ‘78 Bo S84

SET BIT 1 OF IMODES33 SO IMUMON WONT
TURN QUT ANY LAMPS.

TURN ON UPLINK ACTIVITY, TEMP, KEY RLSE,

- V/N FLASH, OPERATOR ERROR.

TURN QN NO ATT, GIMBAL LOCK, TRACKER,
PROG ALM.
TURN ON TEST ALARM QUTBIT

TURN ON 3 PLUS SIGNS

DSPLOCK IS LEFT BUSY (FROM KEYBOARD
ACTION) UNTIL TSTLTS3 TO INSURE THAT
LIGHTS TEST WILL: BE SEEN. -
DISPLAY ALL g°'S

. DISPLAY ALL g'S AND +

UPLINK ACTIVITY, TEMP, KEY RLSE,
V/N FLASH, OPERATOR FRROR.
DSPTAB+11D BITS 4,6,8,3.
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L PINBALL GAME BUTTONS AND LIGHTS USER=8 PAGE NO. 79 Bo S84
A2863 : NO ATT, GIMBAL LOCK, TRACKER, PROG ALM,
2864 41,3646 00115 1 TSTCQN3 OCT 00115 CHAN 11 BITS 1, 3, 4, T.
A2865 . . UPLINK ACTIVITY, TEMP, OPERATOR ERROR.
2866 41,3647 00764 1 SHOLTS OCT 1764 5 SEC :
2867 REF 4. LAST 369 41,3650 3 4371 0 TSILTS2 CAFP CHRPRIO CALLED BY WAITLIST
2868 REF 14 LAST 373 41,3651 0 5027 1 b NOVAC
2869 REF 35 LAST 379 1023 EBANK= DSPT™MB
2870 REF 3 41,3652 03655 1 2CADR TSTLTS3
2870 © REF 3 41,3853 62102 0
2871 REF 15 LAST 373 41,3654 0 5213 1 TC TASKOVER
2872 REP 41,3855 4 3648 1 TSTLTS3 CS TSTCON3 CALLED BY EXECUTIVE
2873 41,3656 0 0004 0 INHINT
2874 41,3857 0 0006 1 EXTEND TURN OFF UPLINK ACTIVITY, TEMP,
2875 REF 18 LAST 379 41,3860 03 011 1 WAND DSAIMQUT OPERATOR ERROR.
2876 - REF 21 LAST 379 41,3661 4 4701 1 Cs BIT10 TURN OFF TEST ALARM QUTBIT
2871 : : 41,3862 0 0006 1 EXTEND
2878 REF 4 LAST 379 41,3863 03 013 0 WAND CHAN13
28781 REF 22 LAST 297 41,3664 3 4707 © capP BIT4 MAKE NO ATT FOLLO7 BIT 4 OF CHANNEL 12
28782 ' 41,3665 0 0006 1 EXTEND (NO ATT LIGHT ON TP IN COARSE ALIGN)
28783 REF 23 LAST 243 41,3666 02 012 0 RAND  CHANj2 ’
2879 REF 27 LAST 366 41,3687 6 4674 0 AD BIT15 TURN OFF AUTO, HOLD, FREE, SPARE,
2880 REF 3¢ LAST 380 41,3870 55«036 1 TS DSPTAB  +11D GIMBAL LOCK, SPARE, TRACKER, PROG ALM
2881 REF 1 41,3671 4 3713 0 cs 13-11,1 SET BITS TO INDICATE ALL LAMPS QUT. TEST
2882 REF 22 LAST 379 41,3672 7 1321 1 MASK IMDES33 LIGHTS COMPLETE.
2883 - REF T LAST 251 41,3673 6 4763 1 AD PRIO18
2884 REF 23 LAST 380 41,3874 55«321 1 TS IMCODES33
2885 REFP 1 41,3875 4 3714 1 cs 0CT55000
2886 REF 33 LAST 193 41,3676 7 1320 0 MASK  IMODES30
2887 REF 2 LAST 155 41,3677 6 4762 0 AD PRIOIS 15000.
2888 REF 39 LAST 380 41,3700 55x320 0 TS IMODES30
2889 REF "33 LAST 218 41,3701 4 1331 0 Cs OPTM(DES
2890 REF 30 - LAST 373 41,3702 7T 4704 1 MAK BITY
2891 REF 34 [LAST 380 41,3703 27«331 0 ADS OPTM(DES
2893 - 41,3704 0 0003 1 RELINT
2894 REF 53 LAST 359 41,3705 O 4555 0 TC BANKCALL, REDISPLAY C(MODRFG)
2805 REF 1 41,3708 10537 1 CADR  DSpMM
2896 - REF 4 LAST 364 41,3707 0 4220 0 c KILMONON TURN (N KILL MONITOR BIT.
2897 REF 5 LAST 365 41,3710 0 4447 1 b FLASHORF TURN OFF V/N FLASH.
28908 REP 33 LAST 376 41,3711 0 4574 0 T POSTJUMP DOES RELDSP AND GOES TO PINBRNCH IR
2899 REF 1 41,3712 61372 0 CADR  TSTLTS4 ENDIDLE IS AWAITING OPERATOR RESPONSE
2901 41,3713 18001 1 13-11,1 OCT 16001
2903 41,3714 55000 1 OCTS5000 OCT 55000
2904 41,3715 ENDPINS2 EQUALS
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P2305
R2306
R290T
R2908
R2909
R2910
R2911

2931
2932
2933

2938
2937
2938
2933
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951

~ PINBALL GAMB' BUTTONS AND LIGHTS

ERROR LIGHT RESET (RSET) TURNS OFF,
UPLINK ACTIVITY, AUTO, HOLD, FREZ, OPERATOR ERROR,
PROG AIM, TRACKER FAIL.
LBAVES GIMBAL LOCK AND NO ATT ALONE,

IT ALSO ZEROES THE *TEST ALARM' OUT BIT, WICH TURNS OFF STBY ,RESTART,

IT ALSO S=T3 *CAUTION RESET' TO 1.
IT ALSO FORCES BIT 12 OF ALL DSPTAB ENTRIES TO 1.

REF 2 LAST 370 40,3504
REF 10 LAST 370 TO 372°
REP - 3 LAST 382 40,3504
REF 11 LAST 377 40,3505
40,3508
REF 22 LAST 380 40,3507
40,3510
REF 19 LAST 380 40,3511
REF - 3 40,3512
REF 37 LAST 3380 40,3513
REF 28 LAST 380 40,3514
REF 33 LAST 381 40,3515
REF @ LAST 380 40,3516
REF 24 LAST 3380 40,3517
REF 9 LAST 381 40,3520
REF" 25 LAST 381 40,3521
REF 23 LAST 3381 40,3522
REF 40 LAST 380 40,3523
REF 24 LAST 381 40,3524
REFP 41 LAST 381 40,3525
REP 35 LAST 380 40,3526
REF 31 LAST 380 40,3527
REF 38 LAST 381 40,3530
REF 25 LAST 381 40,3531
40,3532
REF 5 LAST 380 40,3533
REF 3 40,3534
40,3535
REF 20 LAST 381 40,3538
REBF 2 LAST 353 40,3537
REBF 4 ‘LAST 379 40,3540
: 40,3541
REF 5 LAST 381 40,3542
REF 39 LAST 381 40,3543
REF 49 LAST 371 40,3544
REF 1 40,3545
REF 50 LAST 381 . 40,3548
REF 123 LAST 376 40,3547
REF 1 40,3550
REP 40,3551

39 836%

56 115
55«012
0 0004
3 4701
0 0008
03 011
3 3572
7 1038
6 4874
55=036
4 4763
7 1321
8 4763
55«321
4 4701
T 1320
6 4701
55=320

4 1331
T 4704
27«331
4 4701
0 0008
03 013
4 3570
0 0008
03 011
3 4377
54 117
0 0004
50 117
11=023
8 4712
0 3552
8 4712
4 0000
7 3573
0 3555

FHORNOMOOOHONMEMNEOMMO MO

OO O - O Ot bt e OO b b

:

TSTAB

ERMINUS

SETLOC
CauNT

XCH
TS

INHINT

CAP

wOR
CAP
MAK
AD

TS
cs
MASK
AD
TS
Cs
MAK
AD
TS .

Cs
MASK
ADS
cs
EXTEND
WAND
Cs
EXTEND
WAND
CAP

TS
INHINT
INDEX
CcCs

DOPROC  +2
40/PIN

21/22REG
DSPLOCK

BIT10

DsALMOUT
GL+NOATT
DSPTAB +11D
BIT15
DSPTAB +11D
PRIO16
IMODES33
PRIO18
IMODES33
BIT10
IMODES30
BIT10
IMDES30

OPTMODES
BITY
OPTMODES

- BIT10

CHAN13
ERCON

DSALMQUT
BINCON
ERCNT

ERCNT
DSPTAB
ONE
ERPLUS
NE

A
NOTBIT12
ERCOM

20'35 OCT. 28,1968 KOOLADE .089 PAGE 381

USER«8 PAGE NO. 80 Eo S4

RESTORE ORIGINAL C(DSPLOCK). THUS ERROR
LIGHT RESET LEAVES DSPLOCK UNCHANGED.

TURN ON 'CAUTION RESET® QUIBIT

BIT10 CHAN 11

LEAVE GIMBAL LOCK AND NO ATT INTACT,
TURNING OFF AUTO, HOLD, FREE,

PROG ALARM, AND TRACKER.,

RESET FAIL: BITS WHICH GENERATE PROG
ALARM SO THAT IF THE FAILURE STILL
EXISTS, THE ALARM WILL. COME BACK.

- TURN OFF TEST ALARM® QUTBIT.

TURN OFF UPLINK ACTIVITY,
OPERATOR ERROR.

(DEC 10)
ERCNT = CQUNT
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2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
29811
29612
2962
2963

2964
A2985
2968
29865
29687
2968

PINBALL GAME BUTTONS AND LIGHTS

REP
REP
REP
REP
REF

12

12

4

®

»

4
2
5
6
0

N NN - -

LAST
LAST
LAST
LAST
LAST

381
381
382
381
381

382

317
266
382
382

80
3719

40,3552
40,3553
40,3554
40,3555
40,3556
40,3557
40,3560
40,3561
40,3562
40,3563
40,3564
40,3565
40,3568

- 40,3587

40,3570

40,3571
40,3572
40,3573
40,3574

4 0000
T 3573
4 0000
50 117
55«023
0 0003
10 117
0 3540
3 4714
54 375
54 378
54 377
55«357
0 5112

00104

0

QOO h e Ot et OO O

3

00240 1

00050
7371717

[

ERPILUS C8
MASK
Cs
ERCOM INDEX
TS
RELINT
cCs
<
CAFP
TS
TS
Ts
TS
TC
ERCON ocT
BITSg,8 OCT
GL4+NOATT OCT
NOTBIT12 OCT

ENDPINS) EQUALS

20’35 OCT. 28,1968 KOOLADZ .089 PAGRE 382

USERxS PAGE NO. 81

Ep 84

MIGHT WANT TO RESET CLPASS, DECBRNCH,
ETC

CHAN 11 BITS 3,7T.

UPLINK ACTIVITY, AND OPERATOR ERROR.

NO ATT AND GIMBAL LOCK LAMPS
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L R80,RE2 _ _ : USERaS PAGE NO. 1 By 8¢
. 1500 - : " 24,2002 BANK 34

1501 REP 1 27,2000 ) SETLOC MANUVER

1502 : 21,2000 BANK

1503 REF 1 1148 v EPANK= TEMPRSO

1504 REF 1 CONT 27/R80

R15041Y

R150411 RGOCSY
R150413 REV 13 CONFORMS TO GSOP CHAPTER PQUR REVISION LOGIC 09 JAN 18,1968

R150415

1505 1 27,2000 O 4604 1 ReoCSM TC MAKECADR

1508 REF 2 LAST 383 27,2001 55=146 1 TS TEMPRG 0
R1507 INSERT PRICDSP CHECK WITH R22 (V0gN49) WITH JENNINGS BRUDEUR

1510 REP 28 LAST 374 27,2002 3 4705 1 REDOMANN CAP BITg :

1511 REF @ LAST 257 27,2003 7 0101 © MASK PLAOWRDs 18 3-AXIS FLAG SET

1512 REF 128 . LAST 382 27,2004 10 000 O cCcs . A .

1513 REF 1 27,2005 1 2013 0 TCF TOBALL YES

1514 REP 9 LAST 2868 27,2006 O 6006 1 Y INTPRET

1515 27,2007 17624 1 CALL -

1516 REF 1 27,2010 56126 1 VECPOINT TO COMPUTE FINAL ANGLES -

1517 REF 2 LAST 248 27,2011 01156 1 STORE CPHI  STORE FINAL ANGLES - CPHI,CTHETA,CPSI
1518 i 21,2012 171176 1 ExIT .
1519 REF 1 27,2013 3 2125 ¢ TOBALL CAP VoeN18

1520 REF 54 LAST 380 27,2014 O 4555 0 TC BANKCALL

1521 REF 27,2015 21036 1 CADR  GOPERF2R DISPLAY PLEASE PERFORM AUTO MANEUVER
1522 = REF 1 27,2016 O 2114 1 TC R 1TEST :

1523 REFP 1 27,2017 0 2023 1 c REDOMANC - PROCEED .

1524 REF 1 27,2020 1 2052 O TCF ENDMANU1 . BNTER I.B. PINISHED WITH R80
1525 - REF "1 : 27,2021 0 2056 0 ° CHKL,INUS TO CHECK FOR PRIORITY DISPLAYS
1526 REF 48 LAST 382 27,2022 0 5112 0 TC ENDORJOB

1529 REF 29 LAST 383 27,2023 3 4705 1 REDOMANC CAP BITg ) o

1530 REFP 7 LAST 383 27,2024 T 0101 0 . MASK FLAGWRDS IS 3-AXIS FLAG SET

1531 REF 127 LAST 383 27,2025 10 000 O cCs A .

1532 REF 1 27,2026 1 2034 0 TCF TOBALLC YES

I 1533 REF 10 LAST 383 27,2027 O 6006 1 < INTPRET
1534 . 27,2030 77624 1 CALL
1 1535 REP 2 LAST 383 27,2031 56126 1 VECPOINT TO COMPUTE FINAL ANGLES
1536 REF 3 LAST 383 27,2032 01156 1 STORE CPHI STORE ANGLES
1537 27,2033  T1116 1 EXIT

1538 REF T LAST 248 27,2034 .3 4371 0 TOBALLC CAF PRIO30 IS MODE AUTO AND CTI, GNC

[N
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L R80,RG2 . ' USER«S PAGE NO. - 2 Bz 34
1539 27,2035 0 0006 1 EXTEND

1540 REP 27,2036 068 031 0 RXOR  CHAN3j

1541 BEP 2 LAST 162 27,2037 T 7107 1 MASK  13,14,15

1542 27,2040 0 0006 1 EXTEND

1543 27,2041 1 2043 0 Bzp +2 AUTO, NON-FLASH Njg

154301 REF 2 LAST 383 27,2042 1 2013 0 TCF TOBALL NOT AUTO

1548 REF 2 LAST 333 27,2043 3 2125 ¢ CAF VO8N1g SET UP NON-PLASHING vog N1g

1549 - RBF §5 LAST 383 27,2044 o 4555 0 b\ BANKCALL

1550 R 3 27,2045 20802 1 CADR  GODSPR

1551 REF 2 LAST 383 27,2046 o0 2056 0 c OKLINUS

1552  REP 58 LAST 384 27,2047 o 4555 0 STARTMNV TC BANKCALL,

1553 REF 27,2050 17547 1 CADR  GOMANUR

1555 .Rﬂ? 3 LAST 384 27,2051 1 2013 0 ENDMANWV TCP TOBALL FINISHED MANEAWER

1566 REP 19 LAST 261 27,2052 0 5447 0 ENDMANU; TC DOTNFLAG RESET 3-AXIS FLAG

1567 RRFP 27,2053 00124 0 ADRES 3AXISFLG BIT ¢ FLAG 5

1568 REF 3 LAST 383 27,2054 31«148 0 CAE TEMPRg 0 . -
1569 REP 5 LAST 357 27,2055 o 4577 0 TC BANKJUMP .-
1570 RBF 3 LAST 231 27,2056 4 0100 1 CHKLINUS Cs PLAGHRD4

1571 BEP 19 LAST 365 27,2057 7 46877 1 * MASK  BITy2 IS PRIORITY DISPLAY FLAG SET -
1572 REF 128 LAST 383 27,2060 10 000 0 CCs A -
157201 REF 136 LAST 377 27,2081 0 0002 0 TC o NO - EXIT

157202 REF 137 LAST 384 27,2062 3 0002 0 CA o

157204 REF 215 LAST 374 27,2083 54 156 1 TS MPAC +2 SAVE RETURN

15721 RBF 13 LAST 354 27,2064 4 6214 1 Cs THREE OBTAIN LOCATION FOR RESTART.

157212 REF 2 LAST g9 27,2065 6 0133 0 AD BUF2 HOLDS Q OP LAST DISPALY r' 4
1573 REF 2 LAST 215 27,2086 55053 1 TS TRASE]

1580 REF 5 LAST 260 27,2087 0 5301 0 c PHASCHNG

1581 27,2070 00071 1 ocT T1 1.7SPOT FOR RELINUS

1588 REF 32 LAST 381 27,2071 3 4704 0 CAF  BITY )

1587 REFP } 27,2072 0 5415 1 o] LINUS GO SET BITS FOR PRIORITY DISPLAY -
1588 REF 216 LAST 384 27,2073 0 0156 0 T MPAC 42

15881 REF 19 LAST 317 27,2074 3 4708 1 RELINUS CAF BITs IS TRACK FLAG ON

158812 REF 10 LAST 253 27,2075 7 0075 1 MASK  PLAGWRD)

158813 27,2076 0 0006 1 EXTEND

158814 REF . 27,2077 1 2111 0 BzP GOREDOZ0 NO

158815 REF 13 LAST 281 27,2100 0 5435 0 TC UPFLAG

158816 REF 3 27,2101 00077 1 ADRES PDSPFLAG Rg0 PRIDSP FLAG

15882 REF 14 LAST 384 27,2102 -0 5435 0 < UPRLAG

158821 REF 1 27,2103 00024 1 ADRES TARGIFLG POR R52

158822 REF 83 LAST 382 27,2104 3 4714 1 CARP ZERO RESET TO ZERO, SINCR
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L

R8O ,R82

158823 REF 21

15883
15884

15885

15888
15887

15888

1589,
15891

15892

15893
1580
1591
1592
1593

1594
1595

REF
REF

REF

1
3

3

[

49

249

384

384

383
370
383
384
384

185

27,2105

27,2108
27,2107

27,2110

27,2111
27,2112

27,2113

27,2114
27,2115
27,2116
27,2117
27,2120
27,2121
27,2122
27,2123

27,2124
27,2125

OHMONWMOW

§5«303

3.4761
0 5103

0 1053

0 5301
00111

5112

1011
0006
2052
0100
46877
0006
4108
4550

20100

01422

QO OO KO

b

OPTIND

PRIO14
PRIOCHNG

TBASE1

PHASCHNG
111

ENDORJ(0B

20100
0818

20°'35 OCT. 28,1968 KOOLADE .069 PAGE 385

USBRaS PAGE NO. 3

Bz

OPTIND WAS SBT TO -1 BY V3T9

RESTORE ORIGINAL PRIORITY

1.11 FOR PIKUP20 -

ARE w2 IN Pop. IF YBS THIS MUST BE
VERB49 OR VERBgg SO DO ENDEXT.

RESET 3-AXIS'd RUTURN. USER
ARE WE IN Rg1 (P20)

NO
YES

DOES ENDEXT
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L R8O,R32 : USERxS PAGE NO: 4 E2 84

P1597T  PROGRAM DBSCRIPTIGV - VECPOINT
R1598 THIS INTSRPRITIVE SUEZOUTINE MAY EE USTD TO POINT A SPACECPAFT AXIS IN A DESIRH) DIRECTION. THE AXIS
R1600 TO B2 POINTED MUST APFEAR AS A FALF UNIT DOUSLE PrECISIGN VECTOR IN SUCCESSIVE LOCATIONS OF ERASABLE MEMORY
R1602 BZGIKNING QITH THZ LOCATICY CALLED SCAXIS. THE CQ PEINTS OF THIS VECTOR ARS GIVEN IN SPACECRAPT COORDINATES.
. R1604 B DICECTION IN vHICH THIS AXIS 1S TO ER POINTED MUST AFF3AR AS A HALP UNIT DOUBLE PRECISION VECTOR IN
R1606 SUCCESSIVE LOCATINS (F EZASTIE MEMORY EZGDNNING WITH THE ADDIZSS CALLED POINTVSM, THE CQYPONENTS OF THIS
R1608 VECTOR ARS GIVCH IN STASLE KT5R COORDINATES. WITH THIS LEFUAATION VECPOINT CQMPUTES A S2T OF THREE GIMBAL
R1610 ANGLES (28 CQPLIESENT) COII3SFODING TO THR CROSS-PRODUCT ROFATIGN BETGERN SCAXIS AND POINTVSM AND STORES THEM
R1612 IN T(MPAC) EEFQIR FETURILG TO THE CALLER.
R1613 THIS ROMTION, HOIEVER, MAY BRING THE $/C INTO GIMBAL LOCK. WHEN POINTING A VECTOR IN THE Y-Z PLANE,
R1615 THE TRANSPONDER AXIS, O TiZ AOT FOR THE LEM, THE PROGRAM WILL CORRECT TIS PROSLEM BY ROTATING THE CROSS-
R1617T PRODUCT ATTITUDE AB(UI‘ FOLTIVSM BY A FIXED AW SUFPICILNT TO FOTATE THEE DESIRED 8/C ATTITUDE OUT OF GIMBAL
R1619 LOGK. IP THE AXIS T0 EZ POINIGD IS MORE THAN 40.6 DEGIEES BUT LESS THAN 0.5 DEG FROM THE +X (OR-X) AX18,
R1621 THE ADDITIGNAL ROTATIGN TO AVOID GINMAL LOCK IS 35 DEGIZES. IF THE AXIS IS MORE THAN 60.5 DEGEES FROM +X ((R -X)
R1623 THE ADDITIGNAL ROTATI(N IS 35 D3GREES. THE GIMPAL AXGLES CORRESPANDING TO THIS ATTITUDE ARE THEN COMPUTED AND
R1625 STORED AS 28 COMPLIMENT AXGLES IN T(MPAC) EZFORE RETURNING TO TH2 CALLER.

R16827 - WHEN POINTING THE X-AXIS, OR THE THRUST VECTOR, OR ANY VECTOR WITHIN 40.8 DEG OF THE X-AX1S, VECPOINT
R1629  CANNOT CORRECT FOR A cmss.mm ROTATION INTO GIMBAL LOCK. IN THIS CASR A PLATFORM REALIGNVENT W(XILD BE

R1631 REQUIRED TO POINT THZ VECTOR IN THE DESIRED DIRECTION, AT PRESENT NO INDICATION IS GIVEN FOR THIS SITUATION
R1633 BEXCEPT THAT THE PINAL MIDDLE GIMBAL ANGLE IN MPAC +2 IS GRZATER THAN 59 DEGREES.

R1635 CALLING SEQUENCE -
Ri638 - 1) LOAD SCAXIS, POINIVSM
R1637 2) CALL
R1638 . VECPOINT
R1839 - RETURNS WITH
R1640 1) DESIRED QUTFR GIMBAL ANGLE IN MPAC
R1641 2) DESIRED INNER GIMBAL ANGLE IN MPAC +1
R1642 3) DESIRED MIDDLE GI¥BAL ANGLE IN MPAC +2 '
R1643 ERASABLES USED —
R1644 1) SCAxIsS [3 ] -
R1645 2) POINTVSM [
R1646 3) MIS 18
R1647 &) DEL 18
R1648 5) CoP s
R1649 8) VECQIEMP
R1650 7) ALL OF VAC ARZA 43
R1651 TOTAL 99
1652 REF 1 27,2000 SETL.OC VECPT

1653 v 21,2128 BANK
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L

1654
1655
1856
1657
1658

1659
1660

R8O,R82 -
REF 4
REF 1
REF 1
REF '3
REP 2
REF 1
REP 1
REP 2
REP 3
REF
REF - 1
REF 2
REF 1
REP 2
REF 3
REF 1
REF 4
REF 1
REF 1
REF 1
.REP . 1
REF . 4
REP 1

LAST

- LAST

LAST

LAST

112

112

112
387

112
387

387

387

387

E6,16861

27,2128
27,2127
27,2130
27,2131
27,2132
27,2133
27,2134
27,2135
27,2138
27,2137
27,2140
27,2141
27,2142

27,2143
27,2144
27,2145
27,2148

- 27,2147

27,2150
21,2151
27,2152
27,2153
27,2154
21,2155
27,2158
27,2157
27,2160
27,2161
27,2162
27,2163
27,2164
27,2165
27,2168

27,2167
27,2110
27,2171
27,2172
27,2173

27,2174 .

27,2175
27,2178
27,2171

51545

51025
16318

EBANK= BCDU
CQUNT  27/VECPT
1 VECPOINT STQ BovV
0 VECQTEMP
1 VECLEAR
1 VECLEAR AxC,2 Ri8B
0 MIS
0 READCDUK
1 STCALL 25D '
0 COUTODCM
1 VLOW VM
0 POINTVSM
1 MIS
1 UNIT
1 STORE 28D
[+] Xv NIT
0 SCAXIS
1 BOV' vCQoMP
0 PICKAXIS
0 STODL.  COP
0 ‘38D
0 DU PN
] DPB-14
0 PICKAXIS
0o VLOAD DOT
0 SCAX18
1 : 28D
0 S ARCCOS
1 COMPMATX CALL
1 DELCOMP
1 AXC,1 AxC,2
0 MIS -
1 DEL
1 CALL
0 MXM3
-1 DLOAD ABS
0 8
0 DsU BN
0 SINGIMLC
1 FINDGIMB
1 DLOAD ABS
0 SCAXIS
1 Dsu BPL:
1 SINVECH

USPR«S PAGE NO.. 8§ ° B2 84

SAVE RETURN ADDRESS
AND CLEAR OVFIND

READ THE PRESENT CDU ANGLES AND
STORE THEM IN PD25, 26, 27

8/C AXES TO STABLE MPMBER AXES (MIS)

RESOLVE THE POINTING DIRECTION VF INTO
INITIAL 8/C AXES ( VP = POINTVSM)

PD 28 29 30 31.3z 33
TAKE THE CROSS PRODUCT VF X VI
WHERE V1 = SCAXIS '

CHECK MAGNITUDE
OF CROSS PRODUCT
VECTOR, IF LESS
THAN B-14 ASSUME
UNIT OPERATION
INVALID .-

NO¥ CQMPUTE THE TRANSFORYMATION FROM
FINAL 8/C AXES TO INITIAL S/C AXES MFI

COMPUTE THE TRANSFORMATION FROM FINAL
8/C AXES TO STABLE MEMBER AXES
MFS = MIS MFIT

(IN PD LIST)
MP3g = SIN(CPSI) $2
= SIN(59 DEGS) $2

/CPSI/ 1ESS THAN 59 DEGS
I.E. DESIRED ATTITUDE NOT IN GIMBAL, L.OCK

CHECK TO SEE IF WE ARE POINTING
THE THRUST AXIS

SIN 49.4 DEGS 32
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L

1700
1701
1702
1703
1704
1705
1708
1707
1708
1709
1710

1711

A1T131
1132

1737 -

| A1741

1745
1746
1747

Re0,R82
REF 2
REF 5
REF ¢
REFP T
REFP g
REF 1
REF 5
"REFP
REF ¢
REF 3
REP 1
REF 71
REFP 4
REF g
REF 1
REF 1
REF 1
REFP 3
REFP 3
REF 2
REF 9
REF 2
REF 2
REF 1
REP 3

LAST
LAST

LAST
LAST

LAST
LAST

" 38T

388

388
388

387 -

338
387

388

388

388

388
387

387

27,2200
27,2201
27,2202
27,2203
27,2204
27,2205
27,2208
21,2207
27,2210
27,2211

‘21,2212

27,2213
27,2214
27,2215

21,2232
21,2233
27,2234

27,2235
27,2236
27,2237
27,2240
27,2241
27,2242
27,2243
27,2244
27,2245

27,2246
27,2247
21,2250

27,2251

21,2252

QOO0 00 -

M OO OMMOIM OO O

O bt O bt b D e

QO =

IGSAMEX VXV

VLOAD

FINDGIMB

MIS +12D
MIS +8

MIS
MIS +8

JGSAMEX
B

SCAXIS
U=SCAXIS

VCOMP
SCAXIS

STCALL CoP

U=SCAXIS VLOAD
STORE

CHPKAX TS DLOAD
DU
DLOAD

PICKANGT DLOAD

COMPMPSN CALL
AXC,1

CALL

PINDGIMB AXC, 1

RTB

QEKAXTS
SCAXIS
coP

AB3
SCAXIS
BPL
SINVEC2
PICKANG}
GOTO
VECANG2
COPFSN

VECANG}

AXC,2
MIS

M43

CALL

V1STO2S

20'35 OCT. 28,1988 KOOLADEZ _089 PAGE 388

USER=S PAGE NO. & Eg 84
IP 80, wE AREZ TRYING TO POINT IT INTO
GIMBAL LOCK, ABORT COULD GO HERE

STORE MPS (IN PD LIST) IN MIS

INNER GIMBAL AXIS IN PINAL S/C AXES
LOCATE THE IG AXIS DIRZCTION CLOSEST TO
PINAL X $/C AXIS

' PIND THE SHORIEST WAY OF ROTATING THE

8/C QUT OF GI¥PAL LOCK BY A ROTATION
ABQUT +- SCAXIS, I.E. IP (IG (SGN MFS3)
X SCAXIS . XP) LESS THAN 0, U = SCAXIS
OTHERWISE U = -SCAXIS

ROTATE ABQUT -SCAXIS

ROTTE ABQUT + SCAXIS
SEE IF WE ARE POINTING THE AOT

SIN 29.5 DEGS $2
IF SO, ROTATE 50 DEGS ABOUT +— SCAXTS

IP NOT, MUST BE POINTING THE TRANSPONDER
OR SOME VECTOR IN THE Y, OR Z PLANE

IN THIS CAS2 ROTATE 35 DEGS TO GET OUT
OF GIMBAL LOCK (VECANG2 $360)

= 50 DEGS $ 3680
COMPUTE THE ROTATION ABOUT SCAXIS TO
BRING MFS QUT OF GIMBAL LOCK

COMPUTE THE NEW TRANSFORMATION FRQM
DESIRED S/C AXES TO STABLE MEVBER AXES
WHICH WILL ALIGY vI WITH VP AND AVOID
GIMBAL LOCK

EXTRACT THE COMVANDED CD(U AN FS FROM
THIS MATRIX

CONVERT TO 2°S COMPIEMENT




1783

1784
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R8O,R82

REF 10 LAST
REF 2 LAST

REF 10 LAST

6 LAST
REP 7 LAST
REF 2 LAST
REF 1
REF 3 LAST
REF 1
REF 1

1784

1785
1785
1786
1786
1787
1787
1788
1789

387

388

389

388

281

389

388

387
389

389

389
289

k1]

27,2253
27,2254
27,2255

27,2256
27,2257
27,2280
27,2261
27,2282
27,2283
27,2264
27,2265

27,2268
27,2267
27,2270
27,2271
27,2272
27,2273
27,2274

. 27,2275

27,2276
27,2271
27,2300
27,2301
27,2302
27,2303
27,2304
27,2305
27,2308
27,2307
21,2310
27,2311
27,2312
35,2000
27,2000
21,2313

27,2313
27,2314
27,2315
27,2316
27,2317
27,2320
27,2321
27,2322
27,2323
27,2324
27,2325
27,2328

00001
77650
03310

50375
00035
03351
12240
56266
00032
17650
03310

47375
03327
15330
47258
03351
40056
56310
17343
00045
50025
16327
56310
11775
03343
17343
15330
17850
56160
52175
15330
56304

GOTO
PICKAXIS VLOAD
BWN
GOTO -
ROT180 VLOAD
WNIT
WNIT
STODL
psU
VLOAD
XROT STODL
GOTO
PICKX  VLOAD
BANK
SETLOC
BANK
SINGIMLC 2DEC
SINVEC] 2DEC
SINVEC2 2DEC
VECANG: 2DEC
VECANG2 2DEC
1BITOP OCT
DPB-14  OCT

0
VECQTEMP

Dor
28D
8CAXIS
TLOAD
ROT180
25D

VECQTEMP

vXv
MIS +68
HIWITX
XV
SCAX1S
BOV
PICKX
Cor
38D
BMN
DpPB-14
PICKX

CoF

Cor
HIDPHALF
COMPMATX
GOTO

HIWNITX

XROT

35

MANUVER1
-4285836003
.37963568537
.2462117800
-1338888889
-09722222222

0
00001

20°35 OCT. 28,1968 KOOLADE .089 PAGE 389

USER«=S PAGE NO. 17 Eg 84

RETURN TO CALLER
IPVP X VI = 0, FIND VP . VI

IF VP = vI, CDU DESIRED = PRESENT CDU
PRESENT CDU ANGLES

IF VF, VI ANTIPARALLEL, 180 DEG ROTATION
IS REQUIRED, Y STABLE MEMBER AXIS IN
INITIAL 8/C AXIS.

FIND Y(sM) X X(I)

FIND INIT(VI X INIT(Y(SM) X X(I)))

1.E. PICK A VECTOR IN THE PLANE OF X(I),
Y(SM) PERPENDICULAR TO VI

CHECK MAGNTTUDE
QP THIS VECTOR.

IF LESS THAN B-14,
PICK X-AXIS.

PICK THE XAXIS IN THIS CASE

=SIN(59) $2
=SIN(49.4) $2
=SIN(29.5) $2
= 50 DEGRFES $360
= 35 DEGREFS $380

KEEP THIS BEFORE DPR(-14) Seciclclelolckok




1790
1791
1792
1793
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R80,R32

REP

2 LAST 383

27,2327
34,2002
27,2000
27,2330

00000 1

oCT 00000
BANK 34
SETLOC MANUVER
BANK

20°35 OCT. 28,1968 KOOLADE .069 PAGE 390

USERxS PAGE NO.

Eg 84
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L R60,R62
P1794 ROUTINE FOR INITIATING AUTOMATIC MANEUVER VIA KEYBOARD (vig)
1795 REP 4 LAST 383 1155 EBANK= CPHI
1796 REF COUNT 27/R82
17977 REF 27,2330 3 4745 0 Rg2DISP CAF  vogN22
1798 REF 87 LAST 384 27,2331 0 4555 0 T
1799 REF ' 2 LAST 190 27,2332 20824 0 CADR OOFLASH
1800 REF 16 LAST 257 27,2333 1 5423 0 TCF  ENDEXT
1801 REF 1 27,2334 1 2336 1 TCP GMOVE
1802 REF 2 LAST 246 27,2335 1 2330 1 TCP Rg2D1SP
A1803
A1804
1805 REF 1§ LAST 384 27,2338 0 5435 0 GOMOVE 1C UPFLAG
1808 REF 2 [LAST 384 27,2337 00124 O ADRES 3AXISFLG
1807 REP 58 LAST 391 27,2340 0 4555 0 c BANKCALL
1 CADR  RgOCsM

1808 PREF 1 27,2341 58000

1809 REF 17 LAST 391 27,2342 1 5423 0 TCF ENDEXT

20’35 OCT. 28,1968 KOOLADZ .069 PAGE 391

USER«x8 PAGE NO, ¢ Bg 84

DISPLAY COMMAND ICDUS CPHI, CTHETA, CPHI

PROCEED

PNTER

ASTRONAUT MAY LOAD NBW ICDUS AT THIS
POINT

ST 3-AXIS PLAG

BIT ¢ PLAG 5




TEY 38938 %3 %399 %% 3 99 % %83 %3 3 3§ %

11

N

“12

13

14

LAST

387

383

387
392

389
392

387

119
391

392

392

112

392

392

392
392

392

392

392

15,2000
22,2000
22,2000

Eg,1681

22,2000
22,2001
22,2002
22,2003
22,2004
22,2005
22,2008
22,2007
22,2010
22,2011
22,2012
22,2013
22,2014
22,2015
22,2016
22,2017
22,2020
22,2021
22,2022
22,2023
22,2024
22,2025
22,2026
22,2027
22,2030
22,2031
22,2032
22,2033
22,2034
22,2035
22,2038
22,2037
22,2040
22,2041
22,2042
22,2043
22,2044
22,2045
22,2048
22,2047
22,2050
22,2051

0 6008
77634
44376
03282
12364
03320
03262
17624
44405
12384
03425
01156
77624
44405
45160
03320
44334
11715
17628
50474
77628
50502
176268
74510
75160
03266
03425
17624
44304
45575
50335
77628
50343
77626
74351
45001
00023
44343
45575
50474
77628
50502
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CALL

STOVL.
STADR
STOVL

20°35 OCT. 28,1968 KOOLADE .069 PACGE 392

USER«S PAGE NO. 1 Eo 84

15

22/KALC

READCDUK PICK UP CURRENT CDU ANGLES

BCDU STORE THE INITIAL S/C ANGLES

TLOWD COMPUTE THE TRANSFORMATION FROM

MIS INITIAL 8/C AXES TO STABLE MEMBER AXES
(MIS)

BCDU

CDUTIDCH

TLOAD COMPUTE THE TRANSFORMATION PROM

MP3S FPINAL S/C AXES TO STABLE MEMBER AXES
CPHI (MPS)

CDUTODCY

CALL MIS AND MFPS ARRAYS CALCULATED $2
MIS

TRANSPOS

T™IS +12D
™IS +8

™IS TMIS = TRANSPOSE(MIS) SCALED BY 2
AXC,2

™IS

MFS

M3

MPI +12D

MPI +8

MRT MPI = TMIS MFS (SCALED BY 4)
CALL, TRANSPOSE MFI IN PD LIST
18D

TRNSPSPD
TMFT +12D

TMFT +6
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L ANGLFIND
0554 ' 22,2052 17626 0 STADR
0555 REF 3 LAST 392 22,2053 74510 0 STORE T™FI
R0S556
R0557 CALCULATE COFSKEW AND M7ISYM
R0558
0559 22,2054 45345 1 DLOAD DsU
0580 REF 4 LAST 393 22,2055 03271 0 : TMPT 42
0561 REF 4 LAST 392 22,2056 03430 0 MFT +2
0562 22,2057 45325 1 PODL. DsU
0563 REF 5 LAST 393 22,2060 03432 1 MPI 44
0564 REF 5 LAST 393 22,2061 03273 1 TV +4
05685 22,2082 45325 1 PODL  DsU
0566 REF 8 LAST 393 22,2083 03301 0 . T™FT +10D
0567 REFP 6 LAST 393 22,2064 03440 1 MPI +10D
0568 22,2085 177668 1 VDEFR
0569 REF 4 LAST 112 22,2086 03311 1 STORE COFSKEW
ROS70
RO571 CALCULATE AM AND PROCEED ACCORDING TO ITS MAGNITUDRE
RO572
0573 22,2087 43345 1t DLOAD DAD
0574 REF 1 LAST 393 22,2070 03426 1 MPT
0575 REF g ILAST 393 22,2071 03446 1 MPI +168D
0576 22,2072 43225 0 Dsu DAD
0577 - REF 2 LAST 31 22,2073 15322 0 DP1/4T™H
0578 REF 9 LAST 393 22,2074 03436 0 MPT +gD
0579 REF 3 LAST 112 22,2075 03317 1 STORE CAM
0580 22,2078  TT726 1 ARCCOS
0581 REF 2 LAST 112 22,2077 03365 1 STORE AM
0582 22,2100 51025 1 Dsu BPL
0583 REF 1 . 22,2101 04387 1 MINANG
0584 REF 1 22,2102 44111 0 CHECKMAX
0585 22,2103 77778 1 EXIT
0586 22,2104 0 0004 0 INHINT
0587 REF 51 - LAST 381 22,2105 4 4712 0 Cs N
0588 REF 1 22,2108 55%332 0 TS HOLDFLAG
0589 REF 1 22,2107 0 3301 0 b\ LOADCDUD
0590 REF '~ 1 22,2110 1 2727 0 TCF NOGO
0597 22,2111 45345 1 CHECKMAX DLOAD DsU
0598 REF 3 LAST 393 22,2112 03365 1 AM
0599 REF 1 22,2113 04370 1 MAXANG
0800 22,2114 77244 0 BPL VLOAD
0601 REF | 22,2115 44123 1 ALTCALC
0802 REF 5 LAST 393 22,2116 03311 1 COPSKEW
0603 22,2117 77856 1 INIT :
0804 REF g8 LAST 389 22,2120 03343 0 STORE COF
0805 22,2121 1717650 1 GOTO
0608 REF 1 . 22,2122 44738 0 LOCSKIRT
0607 22,2123 53375 0 ALTCALC VI.0OAD VAD
0608 REF 1 - MR

10 LAST 393 22,2124 03428

20'35 OCT. 28,1968 KOOLADE .069 PAGE 393

USER«S PAGE NO. 2 Eg S84

TMFI = TRANSPOSE (MFI) SCALED BY 4

CALCULATE COF SCALED BY 2/SIN(AM)

EQUALS MFISKEW

CAM = (MFI04MFI4+MFIa-1)/2 HALF SCALE
AM=ARCCOS(CAM) (AM SCALED BY 2)

MANEUVER [ESS THAN 0.25 DEG

GO DIRECTLY INTO ATTITUDE HOLD

ABQUT COMMANDED ANGLES .

NOGO WILL STOP ANY RATE AND SET UP FOR A
GO RETURN Lo

UNIT
COF SKEW

COF IS THE MANEUWER AXTS
SEE IF MANFUVER GOES THRU GIMBAL [OCK

IF AM GRFATER THAN 170 DEGRERS




ASSEMELE REVISION 249 OF AGC PROC.UAM COLOSSUS BY NASA 2021111-041 20'35 OCT. 28,1968 KOOLADE ,069 PAGE 394

L ANGLPTND USER«=S PAGE NO, 3 Eg S4
0609 REF 7 LAST 393 22,2125 03287 1 T™PI

0610 22,2128 171762 1 VSR1

08611 RSP 1 22,2127 27287 1 STOVL MPISYM

0812 REF 11 LAST 393 22,2130 03434 1 MPT +8

0613 22,2131 T4455 0 VAD VSR1

0614 REF - g "LAST 394 22,2132 03275 1 T™™FI +6

0615 REF 2 LAST 394 22,2133 27275 1 STOVL. MPISYM +8

0616 REF 12 LAST 394 22,2134 03442 0 MPT +12D

0617 22,2135 T4455 0 VAD VSR1

06818 REF 9 LAST 394 22,2138 03303 1 ™I +12D

0619 REF 3 LAST 394 22,2137 03303 1 STORE NMFISYM +12D MPISYM=(MFI+IMFI)/2 SCALED BY 4
ROG20

RO821

Ro622 CALCULATE COF

R0623 . :

06824 22,2140 70545 1 DLOAD SRy

0625 REFP 4 LAST 393 22,2141 03317 1 CAM )

0626 22,2142 45325 1 PODL. DsU PDo CAM $4
0827 REF 1 22,2143 15330 0 DPHALF :
0628 REF 5 LAST 394 22,2144 . 03317 1 CAM :

0629 22,2145 65204 1 BOVB  PDDL PD2 1 - CAM $2
0830 REF 22,2146 45707 0 SIGNMPAC

0631 REF 4 LAST 394 22,2147 03307 O MPISYM +16D

0632 22,2150 56225 1 Dsu DDV

0633 22,2151 00001 0 0

0634 22,2152 00003 1 2

0835 22,2153 65368 1 SORT  PDDL COFZ = SORT(MFISYMg-CAM)/1-CAM)

06836 REF 5 LAST 394 22,2154 03277 0 MPISYM +8D $ ROOT 2
0637 22,2155 56225 1 Dsu DDV

0638 22,2156 00001 0 0

0639 22,2157 00003 1 2

0840 22,2160 65366 1 SORT  PDDL COFY = SQRT(MFISYM4-CAM)/(1-CAM) gROOT2
0641 REF 8 LAST 394 22,2161 03287 1 MPISYM

0642 22,2162 56225 1 Dsy DDV

0643 - . 22,2163 00001 0 0

0644 . 22,2164 00003 1 2

0645 ' 22,2165 55566 1 SORT VDEF COFX = SORT(MFISYM-CAM)/(1-CAM) §ROOT 2
0646 : 22,2166 77656 1 NIT

0647 REP 9 LAST 393 22,2167 03343 0 STORE COF

ROG48

R0649 DETERMINE LARGEST CG# AND ADJUST ACCORDINGLY

RO650

0851 22,2170 45345 1 CORMAXGO DLOAD DsU

0652 REF 10 LAST 394 22,2171 03343 0 cor

0653 REF 11 LAST 394 22,2172 03345 0 COP +2

0654 22,2173 71240 1 BN DLOAD COFY G COFX

0655 REF 1 22,2174 44203 0 COMP1 2

0656 REF 12 LAST 394 22,2175 03343 0 Cor

0657 22,2176 50025 0 Dsy BN

6658 REF 13 [AST 394 22,2177 03347 1 COP +4
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L ANGLFIND USERxS PAGE NO. 4 - PEg 84
. 0859 REP 1 22,2200 44260 0 METHOD3 CORZ G COFX OR CORY
0660 22,2201 77650 1 GOTO
0661 REF 1 22,2202 44234 1 METHOD1 COPX G COFY OR COFZ
) 0862 22,2203 45345 1 COMP12 DLOAD DsU
0863 REP 14 LAST 394 22,2204 03345 0 COP +2
0664 REF 15 LAST 395 22,2205 03347 1 COP +4
, 0885 22,2208 T7640 0 BWN :
0866 REF 2 LAST 395 22,2207 44260 0 METHOD3 COFZ G COFY OR COFX
0867 22,2210 51145 0 METHOD2 DLOAD BPL COFY MAX
oges REF ¢ LAST 393 22,2211 03313 0 COPSKEW +2 uYy
0669 REF 1 22,2212 44218 1 U2P08
0670 22,2213 57575 1 VLOAD VCOMP
0871 REF 18 LAST 395 22,2214 03343 0 cor
0672 REP 17 LAST 395 22,2215 03343 0 STORE CCF
0873 : 22,2218 51145 0 U2POS DLOAD BPL
0674 REF 7° LAST 394 22,2217 03271 O MFISYM +2 ux uy
, 0875 REF 1 22,2220 44224 0 Ku21
0676 22,2221 57545 1 DLOAD DCOMP SIGN OF UX OPPOSITE TO UY
0877 REP 18 LAST 395 22,2222 03343 0 COP
0678 REF 19 LAST 395 22,2223 03343 0 STORE COF
0679 22,2224 51145 0 OKU21 DLOAD BPL
0680 REF g LAST 395 22,2225 03301 0 MFISYM +10D uY Uz
0681 REFP 2 LAST 393 22,2226 44736 0 LOCSKIRT
0682 22,2227 57545 1 DLOAD DCOMP SIGN OF Uz OPPOSITE TO UY
0683 REF 20 LAST 395 22,2230 03347 1 COP +4
0684 REP 21 LAST 395 22,2231 03347 1 STORE COF +4
0685 22,2232 717650 1 GOTO
0688 REBF 3 LAST 395 22,2233 44736 0 LOCSKIRT
0687 22,2234 51145 0 METHD); DLOAD BPL COFX MAX
0688 HREF 7 LAST 395 22,2235 03311 1 COF SKEW [§1¢
0683 REF 1 22,2238 44242 0 U1POS
0690 ) 22,2237 57575 1 VLOAD VCOMP
0691 RBF 22 LAST 395 22,2240 03343 0 ele O
0692 REP 23 LAST 395 22,2241 03343 0 STORE COF
0693 22,2242 51145 0 U1POS DL.OAD BPL
0694 REF g LAST 395 22,2243 03271 0 MRISYM +2 ux Uy
0895 REF . 22,2244 44250 O Ku12
0698 22,2245 57545 1 DLOAD DCQMP
0697 REF 24 LAST 395 22,2246 03345 0 COF +2 SIGN OF UY OPPOSITE TO UX
0698 REBF 25 LAST 395 22,2247 03345 0 STORE COF +2
0699 22,2250 51145 0 OKU12 DLQAD BPL
0700 REF 10 LAST 395 22,2251 03273 1 MFISYM +4 ux Uz
! 0701 REF 4 LAST 395 22,2252 44736 0 LOCSKIRT
0702 22,2253 57545 1 DLOAD DCQMP SIGN OF Uz OPPOSITE TO UY
0703° REF 28 LAST 395 22,2254 03347 1 COF +4
| 0704 REF 27 LAST 395 22,2255 03347 1 STORE COF +4
0705 22,2256 77650 1 GOTO
! 0708 REP . 5 LAST 395 22,2257 44736 0 LOCSKTRT
L 0707 22,2260 51145 0 METH(D3 DLOAD BPL COFZ MAX
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0708 REF 8 LAST 395 22,2281 03315 0 COPSKEW +4 uz
0709 REFP ) . 22,2262 44286 0 U3POS
0710 22,2283 57575 1 VLOAD VC(r4p
0711 REF 28 [EAST 395 22,2264 03343 0 Ccor
0712 REF 29 LAST 398 22,2265 03343 0 STORE CQFP
0713 22,2268 51145 0 U3POS DLOAD BPL
0714 REF 3131 LAST 395 22,2287 03273 1 MRISYM +4 X vz
0715 REF 3 22,2270 44274 0 KU31

- 0716 22,2271 57545 1 DLOAD DCOMP
0717 REF 30 LAST 398 22,2272 03343 0 CorR . SIGN OF UX OPPOSITE TO UZ
0718 REF 31 LAST 398 22,2273 03343 0 STORE COP
0719 . 22,2274 51145 0 OKU31 DLOAD  BPL
0720 REF "12 LAST 396 22,2275 03301 0 MFISYM +10D uY uz
0721 REF ¢ LAST 395 22,2276 44736 0 LOCSKIRT
0722 22,2277 57545 1 DLOAD DCCMP :
0723 REF 32 LAST 398 22,2300 03345 0 COP +2 SIGN OF UY OPPOSITE TO UZ
0724 REF 33 LAST 398 22,2301 03345 0 STORE COF +2
0725 22,2302 77850 1 GOTO
0726 REF 7 LAST 396 22,2303 44738 0 LOCSKIRT
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ROT27
ROT28 MATRIX OPERATIONS
ROT29 .
0730 22,2304 77601 0 MxM3 SETPD MxM3 MULTIPLIES 2 3X3 MATRICES
0731 22,2305 00001 O 0 AND LEAVES RESULT IN' PD LIST
0732 22,2308 64743 0 DLOADK PDDL* ADDRESS OP 1ST MATRIX IN XRi
0733 22,2307 T7762 1 12D,2 ADDRESS OF 2ND MATRIX IN XR2
0734 22,2310 77770 1 6,2
0735 . 22,2311 55523 0 PODL* VDEP DEFINE VECTOR M2(COL 1)
0736 ©22,2312 TTT16 1 0,2 .
0737 22,2313 64717 1 MXvk  PDDL* M1XM2(COL 1) IN PD
0738 22,2314 00001 0 0,1
0739 22,2315  T1760 0 14D,2
0740 22,2316 64723 0 PODL*  PDOL*
0741 22,2317 71766 0 8D,2
0742 22,2320 TITT4 0 2,2
0743 22,2321 63866 1 VDEF  MXv* DEFINE VECTOR M2(COL: 2)
0744 : 22,2322 00001 0 0,1
0745 22,2323 84723 0 PODL*  PDDL* M1XM2(COL 2) IN PD
0746 22,2324 77756 0 16D, 2
0T4T 22,2325 771764 1 10D,2
0748 22,2326 55523 0 PDDLX VDER DEFINE VECTOR ‘M2(COL 3)
0749 ’ 22,2321 11172 0 4,2
0750 22,2330 41517 1 Mxv¥  PUSH M1XM2(COL 3) IN PD
0751 22,2331 00001 0 0,1
0752 ° 22,2332 77650 1 GOTO
0753 - REF 2 LAST 392 22,2333 44343 0 ) TRNSPSPD REVERSE ROWS AND COLS IN PD AND
ROT54- RETURN WITH M1xMz IN PD LIST
RO755 .
0756 - 22,2334 76601 1 TRANSPOS SETPD VLOAD% TRANSPOS TRANSPOSES A 3x3 MATRIX
0757 . 22,2335 00001 0 0 AND LEAVES RESULT IN PD LIST
0758 22,2336 00001 O 0,1 MATRIX ADDRESS IN XRi
0759 22,2337 82713 0 POVL* PDVL*k .
0760 22,2340 00007 0 8,1
0761 : 22,2341 00015 0 12D,1
0762 22,2342 17606 1 PUSH MATRIX IN PD
- 0763 N 22,2343 65345 0 TRNSPSPD DLOAD PDDL ENTER WITH MATRIX IN PD LIST
0764 22,2344 00003 1 2
0765 : 22,2345 00007 0 6
0766 22,2346 14003 1 STODL, 2
0767 . 22,2347 77626 0 STADR
0768 _ 22,2350 63770 1 STOOL ¢
0769 22,2351 00005 1 4
0770 22,2352 17725 1 PDDL,
0711 : 22,2353 00015 0 12D
0772 22,2354 14005 1 STODL, 4
- 0773 : 22,2355 71826 0 STADR
0774 22,2356 63762 1 STDL 12D
0775 22,2357 00013 0 10D
0778 22,2360 17725 1 PDDL,




—

/
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0777 - 22,2381 00017 1 14D
0718 22,2362 14013 0 STODL 30D
0779 22,2363 177626 0 STADR
0780 22,2364 TT760 0 STORE 14D
0781 22,2365 177616 0 RVQ RETURN WITH TRANSPOSED MATRIX IN PD LIST
0782 - - 22,2366 00013 0 MINANG DEC .00089375 . . .
0783 22,2367 17071 1 MAXANG DEC 472222
ROTB4 GIMBAL LOCK CONSTANTS
ROT85 D = MGA CORRESPONDING TO GIMBAL LOCK = 80 DEGREES
RO786 ‘ NGL = BUFFER ANGLE (TO AvOID DIVISIONS BY ZERO) = 2z DECREES
0787 22,2370 15867 1 SO DEC .433015 = SIN(D) s2
0788 22,2371 33555 1 K3S1 DEC .868603 = SIN(D) s1
0789 22,2312  8TT17T 1 K& DEC -.25 = - COS(D) ) $2
0790 22,2373 04000 0 K4SQ DEC .125 = COS(D)COS(D) $2
0791 22,2374 00217 0 SNGLCD DEC .008725 = SIN(NGL)COS(D) $2
0792 22,2375 171773 1 CONGL DEC .4996895 = COS(NGL) $2
0794 . 22,2376 0 0004 0 READCDUK INHINT LOAD T(MPAC) WITH THE CURRENT CDU ANGLES
0795 REF 5 LAST 238 22,2377 3 0034 0 CA couz
0796 REF 217 LAST 384 22,2400 54 156 1 TS MPAC +2
0797 22,2401 0 0006 1 EXTEND
"0798 REF @ LAST 286 22,2402 3 0033 1 DCA CDux
0799 22,2403 0 0003 1 RELINT
0800 REP 3 22,2404 1 6445 0 TCF TLOAD +¢
0801 . 18,2000 BANK 18
080101 REF 1 22,2000 SETLOC KALCMONZ
080102 22,2405 BANK
080105 REF 2 LAST 392 TO 398' 281 281% COUNT* g /KALC
0802 22,2405 66370 0 CDUTODCM AXT,1 SSP SUBROUTINE TO CQMPUTE DIRECTION COSINE
0803 ) 22,2408 00003 1 ocT 3 MATRIX RELATING S/C AXES TO STABLE
0804 REF 3 22,2407 00051 © S1 MEMBER AXES FROM 3 CDU ANGLES IN T(MPAC)
0805 22,2410 00001 0 ocT 1 SET XR1, S1 AND PD FOR LOOP
0808 22,2411 00010 O STORE 7
0807 22,2412 1717601 0 SETPD
0808 ' 22,2413 00001 © ]
0809 . 22,2414 47133 0 LOOPSIN SLOAD¥ RIB
0810 - 22,2415 00013 0 10D,1
0811 REF 3 LAST 280 22,2418 45510 1 CDULOGIC
0812 . 22,2417 00013 0 STORE 10D LOAD PD WITH 0 SINCPHT)
0813 22,2420 65356 1 SIN PDDL 2 COs(PHD)
0814 22,2421 00013 0 ° 10D 4 SIN(THETA)
0815 22,2422 41548 0 COos PUSH 8 COS(THETA)
08186 . 22,2423 71300 1 TIX,1 DLOAD 8 SIN(PSD)
0817 REFP ) 22,2424 44414 0 LOOPSIN 10 COS(PSI)
0818 22,2425 00007 0 8
0819 . 22,2428 172405 0 DMP SL:1
0820 22,2427 00013 0 10D

-
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0821 22,2430 10001 1 STORE 0,2
0822 22,2431 17745 1 DLOAD
0823 22,2432 00005 1 4
0824 22,2433 65205 0 DMP PDDL
0825 . 22,2434 00001 O 0 (PDg SIN(THETA)SIN(PHI))
0826 22,2435 00007 O [
0827 . 22,2436 41205 0 DMp DMP
0828 22,2437 00011 1 8D
0829 22,2440 00003 1 2
0830 22,2441 44352 0 s BDSU
0831 22,2442 00015 O 120

0832 22,2443 11152 1 SL1
0833 22,2444 10003 © STORE 2,2
0834 22,2445 77745 1 DLOAD
0835 . 22,2446 00003 1 2
0836. 22,2447 85205 0 pDMpP PODL (PDT COS(PHT)SIN(THETA)) SCALED 4
0837 22,2450 00005 1 4

, 0838 22,2451 00007 © ]
© 0839 22,2452 41205 O DMP DMP
0840 22,2453 00011 1 8D
0841 22,2454 00001 © 0
0842 22,2455 17752 1 suy
0843 22,2458 72415 1 DAD 8Ly
0844 : 22,2457 00017 1 14D
0845 ’ 22,2460 10005 0 STORE 4,2
0846 - 22,2461  T1745 1 DLOAD
0847 . 22,2482 00011 1 8D
0848 22,2463 10007 1 STORE 6,2
0849 22,2464 77745 1 DLOAD
0850 , 22,2485 00013 0 10D
0851 22,2468 72405 0 DMp S
0852 22,2487 00003 1 2
0853 ' 22,2470 10011 O STORE gD, 2
0854 22,2471 17745 1 DLOAD
0855 22,2472 00013 0 10D
0856 22,2473 57405 1 DMp DCaMp
0857 22,2474 00001 O 0
0858 22,2475 171152 1 8
0859 22,2476 10013 1 STORE 10D, 2
0860 22,2477  T1745 1 DLOAD
0861 22,2500 00005 1 4
0882 22,2501 57405 1 DMP DCoMp
0863 22,2502 00013 0 10D
' 0864 22,2503 117152 1 & B
0865 22,2504 10015 1 STORE 12D,2
0866 22,2505 77745 1 DLOAD
0867 22,2508 72405 0 DMP SL1 (PUSH UP 7)
0868 22,2507 00011 1 8D
- 0889 - 22,2510 41325 0 PDDL.  DMP (PD7 COS(PHI)SIN(THETA)SIN(PSI)) SCAIEF4
) 0870 22,2511 00007 O 6
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08T1 22,2512 00001 O 0

0872 22,2513 72415 1 DAD L8] (PUSH UP T)

0873 22,2514 77626 0 STADR C7=COS(PHI) SINCTHETA) SIN(PSI)

0874 22,2515 87760 1 STORE  14D,2

0875 22,2518 11145 1 DLOAD

0816 ] 22,2517 72405 0 DvP L5} (PUSH UP @)

0877 : 22,2520 00011 1 aD

0878 22,2521 41325 0 PODL  DMP (PDg SIN(THETA)SIN(PHI) SIN(PSI)) SCALE4
0879 . 22,2522 00007 0 [

0880 22,2523 00003 1 2

0881 22,2524 T2425 1 Dsu L 6] (PUSH UP g)

0882 22,2525 17828 0 STADR

0883 22,2526 87756 1 STORE 16D, 2 Cg=-SIN(THETA ) SIN(PHT) SIN(PST)
0884 22,2527 77616 0 RVQ +COS(THETA ) COS( PHI)

0885 22,2530 ENDDCM  EQUALS

0886 15,2000 BANK 15

088601 REF 2 LAST 392 22,2000 SETLOC KALCMON{

088602 22,2530 BANK

R0887 CALCULATION OF THE MATRIX DEL......

Ro888 * * --T *
ROBBY DEL = (IDMATRIX)COS(A)+UU (1-COS(A))+UX SIN(A) SCALFD 1
ROB90O ‘ -
R0OB91 WHERE U IS A INIT VECTOR (DP SCALED 2) ALONG THE AXIS OF ROTATION.

RO893 A IS THE ANGLE OF ROTATION (Dp SCALED 2)

R0OB94 -

R0895 UPON ENTRY THE STARTING ADDRESS OF U IS COFP, AND A IS IN MPAC

08955 REF 3 LAST "398 TO 400°' 83 344% CQNT 22/KALC

0896 22,2530 41401 1 DELCOMP SETPD PUSH MPAC CONTAINS THE ANGLE A 4
0897 22,2531 00001 O 0

0898 22,2532 653568 1 SIN PODL PDo = SIN(A)

0899 22,2533 41546 0 cos PUSH PD2 = COS(A)

08995 22,2534 65302 0 SR2 PDDL . PD2 = COS(A) $8
0900 22,2535 41021 1 BOSU BOVB PD4 = 1-COS(A) $2
0901 REF 2 LAST 394 22,2538 15330 0 DPHALF

09014 REF 2 LAST 394 22,2537 45707 0 SIGNMPAC

R0902 COMPUTE THE DIAGONAL COMPONENTS OF DEL

09024 22,2540 77725 1 PDOL

0903 REF 34 LAST 396 22,2541 03343 0 cor

0904 22,2542 41316 0 Dsa DMP

0905 22,2543 00005 1 : 4

0908 22,2544 52415 0 DAD S.3
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0907 . 22,2545 00003 1 2

0908 22,2548 - T7604 0 BOVB

0909 REF 3 LAST 400 22,2547 45707 0 SIGNMPAC

0910 REP 3 LAST 388 22,2550 17426 1 STDL  DEL UX UX(U-COS(A)) +COS(A) s1
0911 REP 35 LAST 400 22,2551 03345 0 COF +2

0912 22,2552 41318 0 Dsa DMP

0913 22,2553 00005 1 4

0914 22,2554 52415 0 DAD sL3

0915 22,2555 00003 1 2

0918 22,2556 77604 0 BOvB

0917 REF 4 LAST 401 22,2557 45707 0 SIGNMPAC

0918 REF 4 LAST 401 22,2560 17436 0 STODL. DEL +8D . UY UY(1-COS(A)) +COS(A) s1
0919 REF 36 - LAST 401 22,2561 03347 1 COF +4 .
0920 22,2562 41316 0 Dsa  DMP

0921 22,2563 00005 1 4

0922- . 22,2564 52415 0 DAD L3

0923 : 22,2565 00003 1 2

0924 : 22,2568 717804 O BovB

0925. REF 5 LAST 401 22,2567 45707 0 SIGNMPAC

0926 REF 5 LAST 401 22,2570 03446 1 STORZ DEL +18D UZ UZ(1-COS(A)) +COS(A) €1
R0927 COMPUTE THE OFF DIAGQNAL TERMS OF DEL

0928 - : 22,2571 41345 0 DLOAD DMp

0929 REFP 37 LAST 401 22,2572 03343 0 CQP

0930 REP 33 LAST 401 22,2573 03345 0 COR +2

0931 22,2574 72405 0 DMP s

0932 22,2575 00005 1 4

0933 22,2576 41325 0 PODL  DMP Dg UX UY (1-COS A) s 4
0934 REF 39 LAST 401 22,2577 03347 1 COP +4

0935 22,2600 00001 O 0 :

0936 22,2801 43206 1 PUSH DAD Dg UZ SIN A $ 4
0937 22,2602 00007 O 8

0938 22,2603 41112 0 Sz BOVR

0939 REFP @6 LAST 401 22,2604 45707 0 SIGNMPAC

0940 RBP 6 LAST 401 22,2805 17434 1 STODL, DEL +8

0941 ’ 22,2608 62421 1 BDSU SL2

0942 22,2607 77604 0 BOvB

0943 REF 1 LAST 401 22,2610 45707 0 SIGNMPAC

0944 REP ° 7 LAST 401 22,2611 17430 0 STODL DEL: +2

0945 REF 40 LAST 401 22,2812 03343 0 COF

0946 . 22,2613 41205 0 DMP DMP

0947 REP 41 LAST 401 22,2614 03347 1 COP +4

0948 . 22,2615 00005 1 4

0949 22,2816 85352 0 'SL1 PDDL, Dg UX Uz (1-CO5 A ) $ 4
0950 REF 42 LAST 401 22,2617 03345 0 COR +2

0951 22,2620 41405 0 DMP PUSH Dg UY SIN(A)

0952 22,2621 00001 O 0

0953 ) ¢ 22,2622 82415 0 DAD stz

0954 22,2623 00007 O [
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0955 22,2824 717604 O BOVB

0956 REF g LAST 401 22,2625 45707 0 SIRMPAC _

0957 REF 8 LAST 401 22,2626 17432 1 STODL. DEL +4 UX UZ (1-COS(A))+UY SIN(A)
0958 22,2827 62421 1 BDSU 8Lz

0959 22,2830 77604 0 BOvVB

0980 REF 9 LAST 402 22,2631 45707 0 SIGRMPAC 1

0961 REF 9 LAST 402 22,2632 17442 0 STODL  DZL +12D UX UZ (U-COS(A))-UY SIN(A)
0062 REF 43 LAST 401 22,2833 03345 0 COP +2

0963 22,2834 41205 0 DMp Dyp

0964 REF 44 LAST 402 22,2835 03347 1 COF +4

0965 22,2838 00005 1 4

09686 22,2637 65352 0 sy PDDL Dg UY UZ (1-COS(A)) S 4
0867 REF 45 LAST 402 - 22,2640 03343 0 cor

0988 22,2641 41405 0 DMp PUSH Dg UX SIN(A)

0989 22,2642 00001 O [

0970 22,2643 62415 0 DAD SL2

0971 22,2844 00007 O [

0972 22,2845 77604 0O BOVB

0973 REF 10 LAST 402 22,2648 45707 0 SIGNMPAC

0974 REF 10 LAST 402 22,2647 17444 0 STDL  DZ2L +14D UY UZ{(3-COS(A)) +UX SIN(A)
0975 22,2650 62421 1 BDSU  s.2

0976 22,2651 77604 0 BOvVB

0977 REF 11 LAST 402 22,2652 45707 0 SIGNMPAC

0978 REF 11 LAST 402 22,2653 03440 1 STORE DEL +10D UY Uz (1-COS(A)) -UX SIN(A)
0979 22,2654 77618 RVO : .

0
R0980 DIRECTION COSINE MATRIX TO CDU ANGLE ROUTINE
R0981 X1 CONTAINS THE CQMPLEMENT OF THE STARTING ADDRESS FOR MATRIX (SCALED 2)
Rog82 LEAVES CDU ANGLES SCALED 2PI IN V(MPAC) )
R0983  COS(MGA) WILL BE LEFT IN S1 (SCALED 1)

Rogg4 THE DIRECTION COSINE MATRIX RELATING S/C AXES TO STABLE MEVBER AXES CAN BE WRITTEN ASiok

R0986 C =COS(THETA)COS(PST)
R098T 0

R0988 " € =-COS(THETA) SIN(PST)COS(PHI) «SI (THETA) SIN(PHT)
R0989 1

RO990 - C =COS(THETA)SINCPST)SIN(PHI) + S N(THETA)COS(PHY)
R0991 2

R0992 € =SIN(PSD)

R0993 3

RO994 € =COS(PSIICOSCPHI)

'R0995 4

R0998 € =-COS(PSI)SINCPHI)

RO99T 5

R0998 € =-SINCTHETA)COS(PST)

RO999 6

R1000 C =SIN(THETA)SIN(PSI)COS(PHI)+COS THETA) SINCPHT)

R1001 7
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R1002 C =-SIN(THETA) SIN(PSI) SIN(PHI) +CO (THETA)CO3(PHI)
R1003 8
R1004 WHERE PHI = OGA
R1005 THETA = IGA
R1006 ) PSI = MGA -
1007 22,2655 67543 1 DOMTOCDU DLOADK ARCSIN
- 1008 22,2856 00007 O 6,1
1009 22,2657 T1408 O PUH COs ‘PD +0 PSI
1010 22,2860 41152 1 SLy BOVB -
1011  REP 12 LAST 402 22,2661 45707 0 SIGNMPA
1012 REF © 2 LAST 398 .22,2862 00051 0 STORE 81
1013 ’ 22,2663 57543 1 DLOADX DCOMP
1014 22,2664 00015 O 12D,1
1015 } 22,2865 67471 1 DoV ARCSIN
10186 REF 3 LAST 403 22,2668 00051 0 81
1017 22,2687 51123 0 PDDL%  BPL PD +2 THETA
1018- . 22,2870 00001 O 0,1 MUST CHECK THE SIGN OF COS(THETA)
1019 REF 1 22,2871 ° 44703 0 OKTHETA TO DETERMINE THE PROPER QUADRANT
1020° 22,2872 57545 1 DLOAD DCOMP
1021 : 22,2673 43244 1 BPL DAD
1022 REF 3 22,2674 44700 0 SUHALFA
1023 REF 3 LAST 400 22,2675 15330 © DPHALF
1024 22,2678 77650 1 GOTO
1025 REF 1 22,2877 44702 1 CALCPHI
1026 22,2700 77625 0 SHALFA DsU
1027 REF 4 LAST 403 22,2701 15330 0 DPHALF
1028 22,2702 77608 1 CALCPHI PUSH
1029 22,2703 57543 1 OKTHETA DLOAD¥ DCOMP
1030 22,2704 00013 0 10D,1
1031 22,2705 ° BT4T1 1 pov ARCSIN
1032 REF 4 LAST 403 22,2708 00051 0 81
1033 22,2707 51123 0 PDDLX BPL PUSH DOWN PHI
1034 22,2710 00011 1 8D,1
1035 REF ) 22,2711 44723 1 OKPHI
1036 22,2712 57545 1 DLOAD DCQMP PUSH UP PHI
1037 22,2713 43244 1 BPL DAD
1038 REF 1 22,2714 44720 1 SUHALFAP
1039 REP 5 LAST 403 22,2715 15330 O DPHALF
1040 22,2716 T7650 1 GOTO
1041 REFP 3 22,2717 44724 0 VECOFANG
1042 22,2720 52025 1 SUHALFAP DSU GOTO
1043 REF ¢ LAST 403 22,2721 15330 0 DPHALF
3044 REF 2 LAST 403 22,2722 44724 0 VECOFANG
1045 22,2723  TT7T45 1 OKPHI DLOAD PUSH UP PHI

1048 22,2724 - 43466 1 VECOFANG VDEP  RVQ
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P1047 ROUTINE FOR TERMINATING AUTQMATIC MANEUVERS

10512 22,2725 0 0004 0 NOGOM2  INHINT THIS LOCATION ACCESSED BY A BZMF NOGO -2
10513 REP 22,2728 0 3272 0 C ZEROEROR

10514 22,2727 © 0004 0 NOGO - INHINT

10515 REF 4 LAST 253 22,2730 0 3245 1 TC STOPRATE
A1052 : TERMINATE MANEUVER

1053 REF 23 LAST 370 22,2731 3 4711 1 CAP ™O NOTE - ALL RETURNS ARE NOW MADE VIA

1054 REF 15 LAST 379 22,2732 0 5140 1 C WAITLIST GOODEND

1055 'REF @ LAST 392 Eg,1861 EBANK= BCDU

1056 REF - 1 22,2733 03237 1 2CADR ENDMANU ) .

1056 REF. 1 22,2734 44108 0

1058 REF 50 [LAST 385 22,2735 1 5112 1 TCP BDORJOB
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L GIMBAL LOCK AVOIDANCE USERxS PAGE NO. 1 Eo 84
I ) 0001 15,2000 ~ BANK 15
0002 REF 3 LAST 400 22,2000 SETLOC KALOMON1
0003 22,2738 BANK :
1
0004 REF 9 LAST 404 Eg,1681 EBANK= BCDU
RO005 DETECTING GIMBAL LOCK -
] . © 0008 REFP 1 22,2138 LOCSKIRT EQUALS NOGIMLOC
0007 22,2138 717614 1 NOGIMLOC SET
0008 REF 1 22,2731 01074 0 CALCMAN3
0009 : 22,2740 70740 0 WCALC LXC,1 DLOADX
0010 REF -2 LAST 180 22,2741 01130 1 RATEINDX
| : 0011 REF 1 22,2742 04772 1 ARATE 1 ) :
0012 22,2743 45002 1 SR4 CALL CMPUTE THE INCREMENTAL ROTATION MATRIX
0013 REF 3 LAST 388 22,2744 44530 1 ©  DRLCOMP DEL CORRESPONDING TO A 1 SEC ROTATION
AQ014 . . ABQUT COP ’ .
: 0015 22,2745 T4343 0 DLOAD* VX SC
| 0018 REF 2 LAST 405 22,2746 04772 1 ARATE, 1
0017 REF 468 LAST 402 22,2T4AT 03343 0
0018 22,2150 11721 0 Mxv
! ) . 0019 REF 1 22,2151 05004 0 QUADROT
0020 REF 3 22,2152 17311 1 STODL: BRATE
0021 REF 4 LAST 393 22,2753 03365 1 AM
0022 22,2754 55605 1 Dvp DDV*
0023 REF 1 22,2155 05002 0 ANGLTIME
0024 REF 3 LAST 405 22,2756 04772 1 ARATE 1
. 0025 22,2157 77661 0 SR
0028 22,2760 20608 0 5
0027 REFP 1 22,2761 27317 1 STOVL ™
0028 REF 2 LAST 405 22,2762 03311 1 BRATE
0029 22,2763 T7761 1 vXsC
0030 REF 1 22,2764 05026 0 BIASCALE
0031 REF 1 22,2165 03275 1 STORE BIASTEMP ATTITUDE ERROR BIAS TO PREVENT OVERSHOOT
A0032 . IN SYSTEM
0033 22,2166 17614 1 SETGO STATE S¥ITCH CALCMANZ (43D)
0034 REF i 22,2167 01035 0 CALCMAN?Z 0(OFF) = BYPASS STARTING PROCEDURE
0035 REF 1 22,2TT0 45033 0 NEWANGL: +1 1(ON) = START MANEUVER
0038 : 22,2TT1 00044 1 ARATE 2DEC 0022222222 = .05 DEG/SEC
0038 : 22,2712 15053 0
0037 . 22,2T13 00221 0 2DEC  .0088888889 = .2 DEG/SEC
) . 0037 22,2TT4 24255 O
0038 22,2T1S 00554 0 20EC 0222222222 = .5 DEG/SEC
0038 22,ZTT6 02860 0 :
! 0039 : 22,2TTT 05540 0O 2DEC  ATTTTTT117 = 4 DEG/SEC $ 22.5 DEG/SEC
0039 : 22,3000 26603 0 ' .
0040 22,3001 00003 1 ANGLTIME 2DEC  .000190735 = 1008 - 19
| 0040 22,3002 04000 O

A0041 . MANEXVER ANGLE TO MANFAVER TIMR
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22,3003
22,3004
22,3005
22,3008
22,3007
22,3010
22,3011
22,3012
22,3013
22,3014
22,3015
22,3018
22,3017
22,3020
22,3021

22,3022

22,3023
22,3024
22,3025
22,3026

03146
14632
00000
00000
00000
00000
00000
00000
03131
11275
17461
47370
00000
00000
00318
30407
03131
11275
00004
05253

1 OQUADROT 2DEC
i e
i e
: 00
: 00
i 2000
0

1 2DEC
0 00
' 2000
; BIASCALE 2DEC
0

-1

.099200

~.012620

.012620

-099200

-0002543132

20’35 OCT. 28,1968 KOOLADEZ .089 PAGE 408
USER=S PAGE NO, 2 B6 S4
ROTATION MATRIX FROM S/C AXES TO CONTROL

AXES (X ROT = -7.25 DEG)

=(.1)C0ST .25

=-( ,1)SINT_25

(.1)8INT .25
(.1)C087.25

= (450/180)€1/0.6)(1/16384)




RGOO1
RO003
0004

0005
00086

000T

ASSEMSLE REVISION 249 OF AGC PROGRAM COLOSSUS BY NASA 2021111-041

KALOMANU STEERING
GENERATION OF STEERING COMMANDS FOR DIGITAL AUTOPILOT FREE FALL MANEUVERS

NEW COMVANDS WILL BE GENERATED EVERY (NE SECOND DURING THE MANEUVER

REBF 4
REF 10
REF 4
REF 2
REF 2
REFP 12
. REF 13
-REF 12
REF 4
REF 14
REF- 15
REF 18
REF 17
REF 2
REP 2
REF 1
REF 2
REF 1
REF 24
REF 2
REF 2
REF 3
REF 2
REFP 4
REF 11
REF 1
REF 3
REF 2

LAST

LAST
LAST

LAST
LAST
LAST

LAST
LAST

LAST
LAST

405

405
400 TO
393

393
392

392
402

392
407
407
407

407
388

405

404
112

112
407
407
407

. 407
107

15,2000

22,2000
22,3027

Eg,1861
407’

22,3027
22,3030
22,3031
22,3032
22,3033
22,3034
22,3035
22,3036
22,3037
22,3040
22,3041
22,3042
22,3043
22,3044
22,3045
22,3048
22,3047
22,3050
22,3051
22,3052
22,3053
22,3054
22,3055
22,3056
22,3057
22,3080

22,3081

22,3082
22,3083
22,3064
22,3085
22,3066
22,3087
22,3070
22,3071
22,3072
22,3073

191 535%

4 1332
0 0008
8 2725
0 6008
75160
03320
03425
77624
44304
45575
50442
77626
50450
776268
14458
45160
03320
44855
77634
45547
03267
77414
01215
45142
3 4711
55«684
6 0000
55«665
51=664
3 1668
0 00086
5 1664
21=661
0 0008
T 3141
51665
53%5786

CORHOHMORMIHMONMRNOOHROOHOFROOOOOMORMKHOMMOMO

BANK 15
SETLOC KALOMQN}

EBANK= BCDU

%

NEWANGL:

INCRDCDU

22/KALC

AxC,1

20'35 OCT. 28,1988 KOOLAD2 .089 PAGE 407

USER«S PAGE NO. 1 Eo 84

SEE IF MANEUVER HAS BERN INTERRUPTED
BY ASTRONAUT
IF SO, TERMINATE KALCMANU

COMPUTE THE NEW MATRIX FROM S/C TO-
STABLE MEMBER AXES

CALCULATE NEW DESIRED CDU ANGLES

PICK UP THE NEw: CDU ANGES FROM MATRIX
NEW CDU ANGLES

TO START MANEUVER
+0 OTHERWISE
NEW DESIRED CDyJ ANGLES

INITIAL: S/C ANGLE OR PREVIQUS DESIRFD
CDU ANGLES

ANGLE INCREMENTS TO BE ADDED TO
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REP

REF

REP

REP

REF

REF

REF

REF

COMPARE
REF 1
REF 1
REF 52
REF 16
REF 13
REF 1
REP 1
REF 51
REFP 11
REF

‘REF 2
REF 2
REF 3
REF 138
REF 3
REF 4
REF 139
REF 1
REF 1
REF 2
REF 140
REF 141
REF 142
REF 12
REF 3

-t
=aAaNANOWO

PRESENT TIME

LAST

LAST

LAST
LAST

393
404
408

404

405
408
408
384

408
408

408
408

INDEX KSPNDX

22,3074 51864 1
22,3075 3 1666 0 CA NCDU
22,3076 51=664 1 INDEX KSPNDX
22,3077 57«=661 1 XCH BCDU
22,3100 51665 0 INDEX KDPNDX
22,3101 55%648 0 TS CDUXD
22,3102 11x684 0 CcCs KSPNDX
22,3103 1 3060 0 TCP INCRDCDU
22,3104 0 0003 1 RELINT

WITH TIME TO TERMINATE MANEUVER

22,3105 0 3115 1 TMANUCHK TC TIMECHK
22,3106 1 3208 1 TCF CONTMANU
22,3107 3 4712 1 CAF ONE
22,3110 0 5140 1 MANUSTAL TC WAITLIST
Eg§,1661 EBANK= BCDU
22,3111 03232 1 2CADR MANUSTOP
22,3112 44108 0 )

22,3113 0 0003 1 RELINT

22,3114 1 5112 1 TCF ENDOFJ(B
22,3115 0 0008 1 TIMECHK EXTEND

22,3116 4 0025 1 DCs TIME?2
22,3117 53=873 0 DXCH  TTEMP
22,3120 0 0006 1 EXTEND

22,3121 3 1717 1 DCA ™
22,3122 21=673 0 DAS TTEMP
22,3123 11«=872 1 CC8 TTEMP
22,3124 0 0002 0 TC (4]
22,3125 1 3127 1 TCF +2
22,3126 1 3137 0 TCF 2NDRETRN
22,3127 11«873 0 ccs TIEMP +1
22,3130 0 0002 0 TC ]
22,3131 1 3133 1 TCF MANUOFF
22,3132 4 0000 O CcaM

22,3133 6 3205 0 MANUOFF AD ONESEC +1
22,3134 0 00068 1 BEXTEND

22,3135 6 3137 1 BZMF  2NDRETRN
22,3136 24 002 0 INCR O
22,3137 24 002 0 2NDRETRN INCR OQ
22,3140 0 0002 0 TC Q
22,3141 03148 1 DT/TAU DEC 1
22,3142 T7716 1 MANUSTAT EXIT

22,3143 0 0006 1 EXTEND

22,3144 3 0025 0 DCA TIME2
22,3145 21«717 0 DAS ™
22,3146 0 0006 1 EXTEND

20°35 OCT. 28,1988 KOOLADE 069 PAGE
USERxS PAGE NO, 2 Fg 84

DCDU EVERY TENTH SEC
BY LEM DAP

LOOP FOR THREE AXES

INTTIALIZATION ROUTINE
FOR AUTOMATIC MANEANVERS

T™+To MANEUVER COMPLETION TIME

408




0091
0092
0093
0094

2095 -

0096
0097
0098

0100.

0101
6102
0103
0104
0105
0108
0107
0108
0109
0110
0111
0112
0113
0114
0115
0118
0117
0118
0119

ASSEMBLE REVISION 249 -OF AGC PROGRAM COLOSSUS BY NASA 2021111-041

KALOWNU STEERING

T939999999899999048 § 5998 8%

9% 3489 §334%%

2
4

-

N"GU'N#NQNNNU\H#GQNSM

LAST
LAST

LAST
LAST
LAST
LAST

LAST
LAST
LAST
LAST

LAST
LAST

LAST

LAST

408
408

408
407
405.
345

381
409
405

409

409

409
409
384
409

408
408

409
409
408

22,3147
22,3150
22,3151
22,3152
22,3153
22,3154
22,3155
22,3156
22,3157
22,3160
22,3161

22,3182

22,3163
22,3164
22,3165
22,3166
22,3187
22,3170
22,3171
22,3172
22,3173
22,3174
22,3175
22,3176
22,3117
22,3200

22,3201

22,3202
22,3203

22,3204
22,3205

22,3206
22,3207
22,3210
22,3211
22,3212
22,3213
22,3214
22,3215
22,3216
Eg,1661
22,3217
22,3220
22,3221
22,3222
22,3223
22,3224

4 3205
21=T17
¢ 0004
4 4712
55%332
4 1130
8 6211
0 0006
6 3161
1 3184
4 1501
T 4674
27=501
53=T11
53526
53=713
53=530
53=T15
53=x532
3 1875
55564
3 1877
55=565
3 1701
55«566
3 0025
8 3205
57«871
1 3057

00000
00144

0 0004
4 0025
6 1671
10 000
6 4T12
1 3218
6 4674
4 0000
0 5140

03225
44108
0 0003
3 3205
27871
1 5112

H OO O RO OO O M NOOOROOMHMNOOOO OO

(-

HIGHGAIN

ONESEC

CONTMANU

MANUCALL

DCS
bas
INHINT

Cs

DEC
DEC

INHINT
cs

AD
CCs
AD
TCF
AD
CoM
TC
EBANK=
2CADR

RELINT
CAF
ADS
TCF

20’35 OCT. 28,1968 KOOLADE .09 PAGE 409
USERxS PAGE NO, 3 Eg 84

ONESEC
™ (TM+TO) -1

B ENABLE AUTOPILOT TO PERFORM
HOLDFLAG AUTOMATIC MANEUVERS

RATEINDX SEE 1P MANEUVERING AT HIGH RATE
8Ix ’

HIGHIGA IN

+*4

RCSPLAGS IF 80, SET HIGH RATE PLAG (BIT 15 OF
BIT15 RCSFLAGS)

RCSFLAGS :

BRATE X-AXIS MANEUVER RATE
WBODY

BRATE +2 Y-AXIS MANEUVER RATE
wB(DY1

BRATE +4 Z-AXIS MANEUVER RATE
WBODY?2

BIASTEMP +1 INSERT ATTITUDE ERROR BIASES
BIAS INTO AUTOPILOT
BIASTEMP +3

BIAS1

BIASTEMP +5

BIAS2

TIME),

NESEC +1

NEXTIME

INGRDCDU -1

0
100

CONTINUE WITH UPDATE PROCESS
TIME1
NEXTIME
A
NE
MANUCALL,
NEGMAX

WAITLIST
BCDU
UPDTCALL

ONESEC +1 INCREMENT TIME FOR NEXT UPDATE
NEXTTME
ENDORJOR
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L KALOMANU STEERING USER«=S PAGE NO. 4 Bg S84
0137 REF 22,3225 3 7663 0 UPDTCALL CAP PRIOZ6 CALL FOR UPDATE

0138 REF 14 LAST 373 22,3226 0 5042 1 Ay FINDVAC OF STEERING COMMANDS

0139 REP 15 LAST 409 Es,1661 EBANK= BCDU ’

0140 REF 1 22,3227 03027 1 2CADR NEZDELHI

0140 REF 22,3230 44108 0

0141 REF 18 LAST ‘380 22,3231 0 5213 1 TC TASKOVER




KALCMANU STEERING
ROUTINE FOR TERMINATING AUTOMATIC MANEUVENS

§

§

h

Ll o

N =AW

NN =

382
408

404

198

384
188

198

410

411
411
409
411
409
409

411

22,3232
22,3233

22,3234
22,3235
22,3238
22,3237

22,3240

22,3241
22,3242

22,3243
22,3244

22,3245
22,3248
22,3247
22,3250
22,3251
22,3252

22,3253
22,3254
22,3255

22,3256
22,3251
22,3280
22,3261
22,3262
22,3283
22,3264
22,3265
22,3268
22,3267
22,3270
22,3271

22,3272
22,3213

. 22,3214

22,3275
22,3276
22,3277
22,3300

0 3258
0 3303

3 1155
55«046
0 3245
3 1327
54 063

3 4714

53=328

0 5053
0 5213

3 4AT14
55=5T5
552576
55%525
55528
55=564

4 4674
T 1501
55«501

3 4714

55«577
55=600
55«601
55=602
55527
55+530
552531
55=532
55«585
55=566
0 0002

3 0032
552646
3 0033

0 MANUSTOP TC
1 T
1 ENDROLL CA
0 TS
1 b\
0 ENDMANU CA
0 TS
1 CA
0 DxCH
1 TC
1 TC
1 STOPRATE CAF
0 TS
0 s
0 TS
0 TS
0 TS
1 cs
0 MASK
0 TS
1 STOPYZ CAF
1 TS
1 TS
0 TS
0 TS
1 TS
1 TS
0 TS
0 TS
1 TS
1 TS
0 T
0 ZFEROEROR CA
0 TS
1 CA
1 TS
0 CA
0 TS
0 ™
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SET CDUXD TO THE COMMANDED OUTER GIMBAL

RESTORE USERS PRIORITY
ZERO ATTCADR

RETURN TO USER OF GOMANUR

ZERO ROLL INCREMENTAL ANGLES
RATE

BIAS

MAKE SURE HIGH BATE FLAG (BIT 15 OF
RCSFLAGS) I8 RESET.

ZERO PITCH, YAW
INCREMENTAL ANGLES
RATES

BIASES

PICK UP CIXJ ANGLES AND STORE IN
CDU DESIRED
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REP

L
H
1
3
1
3
5

LAST
LAST

LAST

LAST
LAST

411
411

411

411
411

22,3301
22,3302
22,3303
22,3304
22,3305
22,3308
22,3307

3 1155
55«6486
3 1158
55650
3 1157
55652
0 0002

LOADYZ

OO O i O

20’35 OCT. 28,1968 KOOLADE 069 PAGE 412
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STORE TERMINAL ANGLES INTO
COMMAND ANGLES

Eg 84




