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ABSTRACT

FPP-12 INSTRUCTION TEST 2B 1S DESIGNED YO TEST ALL FPP JUMP
INSTRUCTIGNS, AT THE START OF TWE TEST THE USER IS GIVEN THE
OPTION OF SELECTING ONE OF TWO POSSIBLE MODES OF OPERATIONG

A. RANDOM MODE WHERE THE ADDRESS JUMPED Y0 IS
GENERATED: RANDOMLY OQUTSIDE THE AREA OF CORE OCCUPIED
BY THE RROGRAM,

B: NON=-RANDOM MODE WHERE THE ADDRESS JUMPED TO S
SELEET VIA THE SWITCH REGISTER AT THE ORERATORS
DISCRETION, THE SPECIFIED ADODRESS 1S TESTYED
TO DETERMINE IF 1T IS A LEGAL ADDRESS OUTSIDE THE
AREA OF CGRE OCCUPLED BY THE PROGRAM,

ALL JUMP INSTRUCTIONS FOR THE FPP ARE TESTED IN A SIMILAR MANNER}
4, ADORESS 70 BE JUMPED T6 1S FORMED!
1. BY A RANDOM GENERATOR IN RANDOM MODE
2.. BY THE SWITCW REGISTER IN NON-RANDOM MODE
B, THE ADDRESS IS TEBTED 70 DITERMINE THAT 1T 18

DUTSIDE. THE AREA OF COBRE WMEMGRY OCCUPIED BY
THE PROGRAM,

B, AN FPR PEXIT INSTRUGTION. IS PLAEED IN THE SELEETED
ADDRESS LOCATION, ALL GTHES CORE LOCATIONS GUT=
810 THE PROGRAM CONTAIN FPP HALT INSTRUCTIONS,

B, THE FPE EXECUTES THE FEX!T INSTRUCTIONS aAND FHEN

THE FPC AND OTHER REGISTERS ARE TESTED FOR
EXPEGTED VALUES,.

REQUIREMENTS

EQUIPMENT

1) A.FPP=12 FLOATING PDINT PROCESSOR

2)  A.STANDARD BASIC  POP=8 QR PDP=42:

3) AN.ASR=-33 TELETYPE. OR EQUIVALENT

STORAGE

THIS PROGRAM IS BESIGNED TO RUN.IN MEMORY BANK 2 AND MAY CLEAR QR
USE ALL OF MEMORY NOT OCCURIED BY THE PROGRAM,

PRELIMINARY PROGRAMS

ALL PDP-8 AND/OR PDP<12 MODE BASIC. INSTRUCTION DIAGHOSTICS AND
EXERCISERS MUST WAVE BEEN SUCCESSFUILY AUk PRIOR 70 RUMJING
THE PROGRAM,




/3. LOADING PROCEDURE

/3.1 REFER TO LOADING PROCEDURES FOR PARTICULAR MACKINE BEING USED
IF PpP-81, 8L OR B8E,

/3.2 METHOD FOR PDP-12

THIS PROGRAM MUST BE LOADED WITH THE BINARY LOADER, [IF YOU 4RE
UNFAMILIAR WITH THE PROPER BINARY LOADING PROCEDURES REFER Y0
APPENDIX A OF THIS DOCUMENY, OTHERWISE PROCEDE WITH THE
FOLLOWING?

A) SET THE TELETYPE READER SWITCW TO FREE OR DO NOTHING IF A
HIGH SPEED READER IS BEING USED

B) OPEN THE TELETYRE READER AND INSERT THE PROGRAM TAFE SO
THAT THE ARROWS ON THE TAPE ARE VISIBLE AND POINTING
IN THE DIRECTION OF TAPE MOVEMENY.

C) CLOSE THE READER AND SET THE READER SWIFCH TO START,

D) SET THE TELETYPE FRONT PANEL SWITCH TO START,

E) SET THE LEFT SWITCHES T0 7777,

F) SET THE RIGHT SWITCHES TO 42480; @008 FOR HIGHM SPEED READIZR

G) SET THE MODE SWITCW T0Q & MODE,

H) DEPRESS 1/0 PRESET,

1) DEPRESS START LS.,

J)  WHEN THE PROGRAM TAPE MWAS BEEN READ IN THE ACCUMULATOR MUST
BE 2922, IF 1T 1S NOT: A READ=IN ERROR HAS OCCURRED AND ONE
MIGHT TRY RELOADING THE BINARY LOADER,

SEE APPENDIX A.

K) REMOVE THE PROGRAM TAPE FROM THWE READER,

121
/4. STARTING PRQCEDURE

THIS PRELIMINARY SET UP PROCEDURE IS CRITICAL AND ANY OMISSION
WwiLL RESULT IN AN ERROR,

1) SET THE SWITCH REGISYER TO B@BL IF THE FPP [S USED WITH A PDRe8!
oTHERHISE FOR ANY OTHER PDP=8 OR 12 SET THE SH!YCH REGISTER EQUAL T0Q o908,

P R R L PR R R L L L Ll L R -q-——q--w--w-.--.g-.---.-

2) SET THE MODE SWITCH TO 8-MODE
3) DEPRESS 1/0 PRESET
4) DEPRESS START 2p

{“ﬁ\g PROGRAM 1S RUNNING.,
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/5.

/6,

CONTROL SWITCH SETTINGS

SWITCH @ OF THE SWITCH REGISTER DETERMINES THE MODE oOF
OPERATION,

SR@=@ RANDOM MODE
SREa1 NON-RANDOM MODE

IF NON-RANDOM MODE 18 SELECTED THE PROGRAM WALTS AND
WAITS FOR OPERATOR INTERVENTION, THE ADORESS IS SPECIFIED IN THE
SWITCH REGISTER AND KEY CONTINUE I8 HWIT

ONE [NITIAL SWITCM SETTING 1S USED BY THE PROGRAM TO DETERMINE
WHETHER OR NOT THE COMPUTER USED WITW THE FPP=12 1S A PpP-81,

SR11=G NOT A PDP=81 (ANY OTHER PDP«8 OR 12)
§R11=1 PRDP=8]

IF SRilal THE PROGRAM WILL CWANGE YHE TIME oUT CONSTANT
WHICH FAILS ON A BDPe8! DUE TO DIFFERENCES IN THE DATA BREZK
INTERFACE TIMING,

MESSAGE FORMAT

1) THERE ARE TW0 ERROR TYPEOUTS ¥ THE PROGRAM, THE DIAGNUGETIC
1S OF THE FoRM 6F AN INSTRUCTION TEST AND ERROR WALTS
HAVE BEEN USED BRIMARILY WITW & WELL DOCUMENTED LISTING,

A: IN NON=RANDOM MODE, IF THME 3WiTed REGISTER
ADORESS IS IN THE MAIN PRBUSRAM A TELETYPE
MESSAGE INFORMS THE OPERATOR ANG THE PROGRAM HALTS
FOR GRERATOR INTERVENTICN.

B, IF THE FP® DOES NOT INTERRUPT WiTWIN A SPECIFIED
TIME LIMIT TIME OUT 62CURS., THE AQDRESS WHIGH
FAILED AND MAJCR STATE aRE TYPED OUT,

2) THE TELETYPE BELL RINGS AFTER EVERY PASS TWROUGH THE
PROGRAM,

MAINTENANCE INSTRUCTIONS
FPP-12 MAINTENANGE INSTRUCTIONS ARE NOT USED IN THE PROGRAM,




ABSOLUTE
ADORESS

7756,
7757,
7768,
7761,
7762,
7763,
7764,
7765,
7766,
7767,
7778,
7774,
7772,
7773,
7774,
7775,
7776,
7777,

APPENDIX A
BPDP-8 MODE PERFORATED =~ TAPE LOADER
READIN MODE LOADER

THE READIN MODE (RIM3 LOADER IS A MINIMUM LENGTH, BASIC,
PERFORATED~TAPE PROGRAM FOR THE 33 ASR, IT 1S INITIALLY STORED
IN MEMORY BY MANUAL USE OF THE OPERATOR CONSOLE KEYS AND
SWITCHES, THE LOADER IS PERMANENTLY STORED IN 18 LOCATIONS

OF PAGE 37,

THE RIM LOADER CAN ONLY BE USED IN CONJUNETION WITH THE 33ASR
READER (NOT THE WIGH=SPEED PERFORATER=TAPE READER), BECAUSE

4 TAPE IN RI# FORMAT IS, IN EFFECY, TWICE A4S LONG AS 1T NEED BE,
1T 1S SUGGESYTED THAY THE RIM LOADER BE USED OnlL.Y TO READ THE
BINARY LOADER WHEN USING THE 33 ASR, (NOTEs SOME PDP=~i2
DIAGNOSTIC PROGRAM TAPES ARE IN RIM FORMAT),

THE COMPLETE PDP=12 RIM LOADER (SA = 7784 15 A% FOLLOWS:)

0CTAL INSTRUCTION

CONTENT TAG 12 COMMENTS

6032 BEG, Kce /ELEAR AC AND FLAG
6831 KSF JSKIP IF FLAG = &

§357 JHPR=1 ALOOKIMNG FOR CHARAGTER
6036 KRB /READ EUFFER

7186 cLL RTL

7886 RTL /CHANNEL 8 IN ACO

7540 8PA FCHECKING FOR LEADER
5337 JME BEGed /FOUND LEADER

7686 RTL /0K, CHANNEL 7 IN LINK
6833 KSF

8367 JHPed

6034 KRS fREAD, DO NOT CLEAR
7420 SNL /CHECKING FOBR ADDRESS
3776 DCA | TEMP /STORE CONTENT

3376 BCA TEMP /STGRE ADDRESS

5356 JMP BEG /NEXT WORD

e TEMP, @ /TEMP STORAGE

BXXX JMP X /Jup START OF BIN

LOADER



PDP~-12 ONLY

Y TR T A L

PLACING THE RIM LOARER IN GORE MEMORY BY WAY OF THE OPERATOR
CONSOLE KEYS AND SWITCHES 1S ACCOMPLISHED AS FOLLOWS:

A)
B)
ci
D}
E)
Fl
G)

T0

SET THE STARTING ADDRESS 7756 IN THE LEFT SWITCHES.

SET THE FIRST INSTRUCTION (6@832) IN THE RIGHT SWITCHES,
PRESS THE FILL SWITCH.

PRESE THE FILL STEP SWITCH

SET THE NEXT INSTRUCTION (6831) IN THE RIGHT SWITCHES,
PRESS THE FILL STER SWIYCH,

REPEAT STEPS D AND E UNTIL ALL 16 INSTRUCTIONS MAVE BEZN
DEFGBITED.

LOAD & TAPE IN RIM FORMAT, PLACE THE TAPE IN THE READER, 3EY

THE LEFT SHITCHES TC THWE STARTING ADDRESS 7756 OF THE RIM
LOAGER (WOT OF THE PROGRAM BEING READ). PRESS THE START L§ KEY,
AND START THE TELETY®E READER,
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/ DIAL1G V883 15-SEP=714 2132 PAGE %
1 /
2 /
3 /INST2B, MAINDEC-12-DONB
4 /COPYRIGHT 1978,D161TAL EQUIPMENT CORF., MAYNARD, MASS,
5 /THIS TEST 18 DESIGNED TO VERIFY THE EXECUTION
6 /0F ALL FORMS OF JUMPS ON THE FPP12:
7 / CONDITIONAL JUMPRS
8 / JUMP ON ALIGNMENT
9 / JUMP ON INDEX=S(OPTIONAL INCREMENT)
18 / TWO SUBROUTINE CALLS
11 / RETURN ADDRESS STORED!
12 / IN BASE REGISTER
13 / IN CODE AT JUMP LOCATION
1; ; JUMP TO CONTENTS OF FAC
1
1; /AUTHOR: BOB ARMSTRONG
i /
18 FMAJOR STARYT, PDP32
19 /170 PRESET,8 MODE
20 JSET LEFT SWITCHES TO 2200
21 ZSEY RIGHY SWITCHES TO DESIRED OPTION
22 FDEPRESS START LSW
23 ¢
24 /#AJOR START, 8 FAMILY
25 #SET SHITCHES TO @298
26 /DEPRESS LOAD ADDRESS .
27 - /SET SWITEHES TO BESIRED gPFION
28 /STARY
29 / _
3g /JSWITCK SETTING (NORMALLY 88%9)
31 /SWEER0, JUMP TO RANDOM ABDRESS
32 sSHBReY, JUMBR TG SPEOIFIED ADDRESS
33 /8WissB, PRR-8F, 8L GR 18
34 /8Wiinl BDP-§]
38 ¢
38 FPROCRAM OPERATIONI
37 /1F 3WBB=Y, THE PROGRAM WIL| WALT 7O ALLCW THE
38 /BPECIFIED ADDRESS 78 BE SEY IN THE SWITCHES
3; iarv:a SETTING, HIT EONTINUE
4% /RESTARTY LOcATION = 228
4 /
43 /GOME 10T DEFINITIONG FOR FpPR42
44 /
45 6552 FRICLE65D2 /CLEAR FPP
46 6553 FPEOM=6553 /LOAD FPP COMMAND REGISTER
47 6555 FPET26555 /ETART THE FPP. SKIP NEXT INST IF EXECUTED
48 6562 FSTATER6562 /JREAD THE MAJGR STATES OF THE FFP INTO A€
49 2028 FEXIT=p280 /FPP INST TO CAUSE AN EXIT
50 PMODE
51 pogy 20001
52 gep1 6552 FRICL CLEAR FPP
53 pep2 5483 JMP 1 .81 SRETURN PR32 [HTERUPY
54 pee3 0029 RTADD, @ FEFTURN ADBEEEE
55 2004 @009 Tour, @ 7TIME OUT




/

5¢
57
58
59
60
51
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
8p
81
82
83
84
8%
86
87
88
89
90
91
92
93
94
93
96
97
98
99
1088
ipd
1p2
183
104
185
1086
167
ig8
189
118

DIAL1E

goz0
op2l

op22
2023
8824
0025
2826
2027
8030
6031
0032
B33
0g34
ee35
9036
0037
8540
epal
2942
2043
2044
2045
0046
8047
2850
0851
2952
2253
2054
2055
2056
2es7?

0o60
o061
8062
2063
BB64
2865
2066
867
0076
2871
g@72
2@73
pa74

0075

voes

pR2p
5421
p2ep

pRe]
#8063
poe7
2027
p1ep
pae7
212
peLs
0269
gadp
1009
1010
1028
1039
1649
1052
1060
107¢
1129
1130
g000
4000
7682
7752
7787
7764
7765
7778
7774
7776

gi52
pi4p
1657
16098
2005
P169
2049
e173
2231
1709
1756
1774
Bo7%

(117"

15-SEP=71 2142
«dp26
JHP 1 . ed
p2¢0

/

; PAGE ZERQO CONSTANTS
Kedgl., @881
Keeos, @Ee3
KBo@7. o@s7
Keo27, pe27
Kpige. @180
Ke207, @267
K@g212, @242
K@215, @215
K@260, 0260
Kg480, @460
Ki0p@, 41208
Ki041@, 1040
Ki02¢, 1020
K1030, 1038
Ki04@, 4048
Ki05@¢, 1058
Kifed, 1062
K187, 1070
Kiiz2e, 1120
K1139, 4130
Kaope, 2000
K40pd, 4000
K7602, 7682
K7752, 7752
K7787, 7737
K7764, 7764
K7765, 774&5
K7778, 7770
K7774, 7774
K7776, 7776

/
/ CROSS PAGE REFERENCES

/

JTSTA, JTEY
RESETA, RESET
FRERRA, FPERR
RANDA: RANDOM
SWERRA, SWERR
0ADDA, O0ADD-1
LASTAD, LSTLOCL
JTAGA, JINST
START, TJEQ
TYPEA, TYPE
RTNADA, RTNADD
MSTATA, MSTATE
APTADD, APY
/ACTIVE PARAMETER YABLE
/

APT, 2

PAGE -4

/1N CASE STARTED

/BY STARY 28

/SUBRQUTINES ADDRS.

/ADDRESSES

/ADDRESS OF TABLE

JACTIVE TABLE

#

l N

&
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111
112
113
114
115
116
117
118
119
1208
121
122
123
124
125
126
127
128
129
139
134
132
133
134
138
136
137
138
139
148
143
142
143
144
148
46
147
148
149
ise
154
152
153
154
155
156
157
158
159

160

161
162
163
164
165

DIAL1D

2876
2077
2180
2191
pig2
2183
B1o4

210%
216

o1e7
0119
2114
9112
2113
g114
2113
116

8117
0128
gi2d

gize
8123
2124
g125

p126
B127
136

2131
p132
2133

2134

8135
2136
2137

2148
2141
2142
2143
P144

Voes

ecep
2107
9117
peey
ppey
88y
pagg

poeo
@goep

poeg
peep
gete
gees
geea
preg
goop
goip

ghea
geos
eeEd

gEEg
gedy
goep
poeg

go0p
Gl T
gool

goto
@0Ly
906¢

goe2
gieo
0779

#0000
7300
1032
8122
1865

gii2

-

PAGE i-2

/TEMP STORAGE

15«-8EP=71
FpC, ]
X400, b{1]
BADD, Boa
0ADD., 2
FEXP, 2
AMSH, ]
ALSH, ")
/
/ARGUMENTSRESET EACH PASS
/
JTEMP, @
RANADD. 2
/INDEX REGISTER
Xg9, ]
Xi. g
X2, 2

2

2

2

2
X7 ]
/BASE REGISTER
560, ]

]

g

£

/VARIABLES=NGT RESET
/

/TEMP AC FOR CONDITIONAL JUMPS

AFLAG FOR RANDOM NUMBER GENERATOR

ZARGUMENTS FOR RANDOW NUM GEN

/SUBROUTINE TO REBET TESYS EACH PASS
/

ENTR; g

ENTRL, @

DONE, ]

¥REG, ]

4

¢

FFEXE, 0

TAWSH, 2

TALSW, 8884

/TENP INDEX REG FOR JXN

TXREG, &

iNDEX, @&

BI73, ]

RNOFLG: 2

KX s G882

HY plee

HEs 8772

RESET, 8
CLA CLL
Y4B K7757
DCa CHNTR
TAD 0ADDA

FESA B 5
SOBUNTER

/BTARTING ALDR




DlAL1@ V803 15=SEP=74 #1142 PAGE (-3

166 2145 30811 nCa 8011 /AUT0 INDEX
167 146 3411 DCA | 2614 /SEY 10 B
168 @147 2122 1S2 CNTR /DONE?
169 0158 5146 JMP =2 /1.00P
178 2151 5548 JMP 1 RESEY
171 /
172 /7 SUBROUTINE Yo SET UP THE JUMP INST.
173 // START THE FPP, AND INTERRUPY T0 THE
174 // NEXT LOCATION IN CORE
175 /
176 // FIRST It GETS THE RETURN 4DDRESS
177 // AND STORES IT IN LOC 2893, GETS THE
178 // ADDRESS OF YHE JUMP INSY AND STORES
179 // 1T IN THE FPP PROGRAM COUNTER(FFC)
188 /7 THEN 17 SETS A COUNTER TO A{LOW THE
181 /7 FPP A MINIMUM NUMBER OF BREAKS 70O
182 /¢ PREVENY CORE DESTRUCTION:, [T STARTS
183 // THE FPP AND WAITS FOR AN INTERUPT,
184 7/ JUMPING TO AN ERROR ROUTINE IF THE
185 // FPP DOESNT INTERUPT IN A PRESCRIBED
186 // TIME, WHICH PRINTS OQUY THE STATE OF
187 /¢ FPP AND THE ADDRESS OF THE TESY 17
188 /¢ WAS ATTEMPTING
189 /
19¢ p152 @QORp JTST, )]
194 2153 7300 cLa ChLi fCLEAR AC,LINC
192 p154 1152 TAD JTST /GET RYADD
163 2155 3003 pEa RTADD /LOAD FGR INTERUPY
194 g156 4067 TAD JTAGA /L0 INST ADDR
195 157 3076 pCa FPC /8T8R FPREC )
196 P160 41084 TAD TOUT ZALLOW 24(8) BREAKS IF PDP-8E, 8L OR 4i2
197 p161 3105 DCA JTEMP /08 ALTERED BREAK CONSTANT IF FDPw=8]
198 162 600 10N
199 2163 4074 TAD APTADB /SEY APY
208 9164 4555 FEST /START FPP
201 9165 7402 HL T /ALREADY GOING
202 0166 2105 152 JTEMP /INCREMENT COUNTER
283 p167 Bibe6 JHB =1 /DONE?
204 pi78 6802 10F /INT OFF
203 9171 B4e2 JMP | FPERRA /ERROR=NO INTERUPY
206 /
287 /LOCATION OF JUMP INSTRUETION EXECUTED BY FPP
208 /INSTRUCTION AND ADDRESS LOADED BY PROGRAM PRIOR
209 /T0 EXECUTION
218 /FPP EXITS EITHER AT ZEROED CORE FOLLOWING PROGRAM
211 /0R ZEROS FOLLOWING JUMP INSTRUCTION
212 /
213 173 . 0473
214 84173 2008 JINST, @ /JUMP INST
215 174 0000 JMPADD, 8 /ADDRESS
216 2175 @009 pee0 FEXIT
217 176 poeg LELE /INSURANCE EXIT
218 2177 90ER FEXIT /INSURANCE EXIT
219 /
229 /START OF RROGRAM
ﬁ, ' i{ \

g
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DIAL1E V@83 15~SEP=71 g142 PAGE 1-4
221 /GET RIGHT SWITCHES
222 /
223 gaeg «200
224 p2p@ 7624 LAS /LOAD SWITCHES
225% g1 @0e2 AND KEBAL  /MASK BIT 1t
226 p2g2 7459 SN4 /SKIP IF AC NOT = 2
227 203 52i¢ JMP o8
228 p2p4 7300 tLA CcLL
229 g2g%5 1053 TAD K7752
230 g2p6 3004 DecA TOUT /TIME OUT SET UP FOR PDP=81
231 p2g7 8212 JMP 3
232 2218 1854 TAD K776%
233 Pp213 8024 nCA TouUT /TIME OUT SET Up FOR PDPwBE, BL OR 12
234 g212 76E4 LAS /L.OAD SWITCHES
235 9213 BO47 AND k40089 /MASK BIT @
236 @214 3134 DCA RNDFLG /STOR FLAG
237 g215 41134 TAD RNDFLG /GET 17 BACK
238 @216 TF4a4p 824 /SK1P IF RANDOM
239 9217 F4E2 WL T /HALT TO RESET SWITCWES T8 JUMP ADDRESS
2460 /
241 FSET RESYT OF MEMORY T0O ZEROS
242 /70 PORM FPP EXIT INSTRUCTIONS
243 ¢
244 228 TI0E CLA CLL FELEAR
245 gzl 4866 TAD LASTAD /GET LLAST ADDRESS
246 g2 3ien nGA CNTR #8ToR IN COUNTER
247 p223 3%%2 BCA 1 CNTR /UEPCSIT 2EZRO InN THAT AGDRESS
248 g224 E1E3 182 ENTR /THROUGH HEMORY
249 p22% B272 JUF 72 #u0T YETG0 ON
258 @228 43532 FRICL /DONE-CLEAR FPP
2531 p227 4833 TAB KB4agg FINTCRUPT ENABLE BIY
252 p238 6533 FROOM ZLGAL COMMAND RECISTER
253 £8 BTART TESTS
2R 4 s
255 ¢
56 /TEST JEQ INSTRUGCYION
257 2
258 SSUNE IF FAC EQUALE BERG
259 £
268 p231 44641 TJEGe  JMS 1 RESETA FRESBET
261 2232 41P34 TAD Kigde VAL E
262 2233 3173 D4 JINSY /STaRe INST
263 P234 4463 JME T RAND4A /GEY RANDOM ADDR
264 235 3174 DCA JMPADD /STOR AS ADDR
265 236 116 TRD TFEXF FGEY TEMP EXP
266 2237 38182 pCA FEXP /STORE
267 2248 4127 TAD TAMSW /GEY TEMP MSW
268 #241 3183 pCA AMSH /STORE
269 242 1130 TAD TALSHW /GEY YEMP LSH
278 9243 3184 DCA ALSH /STORE
271 0244 44690 JMS 1 JUTSTA /STARY FPP
272 p245 7380 LA CLL sOLERE
273 @246 1182 TAR FE¥P SO g a
274 0247 7044 cla L TAMPL T LE T Sl gy
275 B250 1126 TAD TFEXP /S AWML
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276
277
278
27¢
288
281
282
283
284
28%
286
287
288
289
299
291
292
293
294
295
296
297
298
299
369
301
3@2
383
304
395
306
3a7
308
389
318
3id
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
338

DIAL1O
2251

86252
8253
8254
5255
2258

8257
p2ed
0261
6262
0263

p264
8269
02566
8267
28276
0271
p272
8273
274
8275
p27é
pe77
URTT
0381
2302

2383
B384
0305
2386
2387
0318
8313
B312

2313
2314
p315
8316

8317
83280
8321
2322
8323
324
0325
B326
8327

vaes
7449

7492
1183
FB4q
1127
7445

7482
1104
7844
1139
7443

7462
4163
744p
8304
1164
7449
5304
1186
7801
76844
1076
7450
5314
7380
1076

7402
7388
1076
1059
7450
5344
7308
1876

7402
1124
7440
5336

7iep
1139
7084
313¢g
1127
7084
3127
1126
7884

15~SEP~T74 gii2 PAGE 1-3

824
/Y0 LOOP TEST INSERT (JMP T En!
HLY JEXPONENT ALTERED BY JUMP
TAD AMSH FGEY 1SH
cla 7EAMPLEMENT AND INGREMENT
74D TAMSH /SAMEY
s2a
/70 LOOP TEST INSERY (JMP TJE@)
HLT /MSH ALTERED BY Juwe
TAD ALSH /GET LSH
cia FCOMPLEMENT AND INCREMENYT
TAD TALSW /SAMEY
SEA
770 LOOP TEST INSERT (JMP TJUEQ}
HLY /LSW ALTERED BY JUmp
TAD AMSH /CHECK MSH
824 FBEROY
JHB NJMPYL FND=ND JUMP
TAD ALSW /CMECK LS
SEA /BERD
JHR NJMPY IRDwND JMP
JHPL, TAD RANADD /RANDDYM ADDRESS
1A€ Fel
cls /HINUS
TAD FPC /TRE BG
SNA FEERG?
JMP BKAYY FALL RIGHY
eLA CLL ZCLEAR
TAB FPC fBEY FEC
/70 LOOP TEST INSERT (JUMP T E6!
WL T FHLT=FFE INCORRECY
NJMPYL, CLA CLL FNG JuMe
TAD FPC AGET FEC
TAD k7682 £18 1T 176
ENA /8 MEANRS IT IS
JHE BKAYY FOKaY
elLa cli FCLEAR
TAR FFC /ERROR=GET Fel
/70 LOOP TEST INSERT (JW® TJEQ)
WLt /HALT=FPC INCORRECT
OKAYL, TAD DONE fFINISHED?
84
JMP SETURY FYES
/
/FLOAT FAC BIT LEFT ONCE
/
cLt
TAD TALSW FGET LS
RAL, /ROTATE LEFY
DCA TALSHW /SAVE
TAD TAMSY FGET MSW
RA&L /ROTATE LEFY
BCA TAMSW FSAVE
TAB TFEXP FGET EXP
RAL /ROTATE LEFY

T

N
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!
331
332
333
334
335
336
337
338
339
340
341
342
34
344
345
346
347
348
349
350
351
352
353
354
358
356
357
358
359
368
361
362
363
3¢4
3¢5
166
387
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

~

DIAL1@

0330
2331
8332
2333
0334
8335
2336
2337
9340
9343

342
2343
2344
0345
8346
8347
8358
2351
8332
2353
B354
2355
6356
8357
B36E
2361
2362

2363
9364
0365
8366
2387

8378
371
372
8373
2374

237%
8376
2377
0429
24p1
2402
2403
04p4
0485
2406
04p7

yoE3

3126
7420
5231
1933
3124
52231
7300
7693
3139
3124

4461
§9835
$173
4463
%3174
1126
Tig2
1127
RERap
413
2i8a
4480
FRAE
1142
FE4q
1126
7449

7482
1183
7644
1127
7a49

7402
1184
7041
1139
7449

7482
1183
7510
5213
7380
1186
7621
7041
1076
7450
§223

15=8EP-71 IR Y:

SETUPRL,

DCA TFEXP
SNL

JMB TJEQ
TAD KB420
pDCA DONE
JMP TJEQ
Cha CLL
1AC

DCA TALSW
DCA DONE

/TEST JGE INSTRUCTION
/
/JUMP IF FAC GREATER THAN OR EQUAL TO ZERD

/
TJGE,

JMS 1 RESETA
TAD Kigig
DCA JINSTY
JMS [ RANDA
BCa JMPADD
TAD TFEXP
DCa FEXP
TAD TAMSH
DCA AMSY
TAD TALSY
DCA ALSH
JHMS 1 JTETS
cla gbi

TAD FEXP
cia

TAD YFEXP
3E4

PAGE 16

/SAVE

/DONE ROTATING?
/LODP PRESENT TgST

/NON-ZERO

/LOOP PRESENY TEST ONCE MORE

/SET LSW = 4
/T6 STARY ROTATION
/RESET DONE

/RESET

/INST

/STORE INST
/GET RANDOM NUM
/STOR AS ADDR
/GET TEMP EXP
/5TORE

FGET TEMP MSW
/STORE

JGEY TEMP LSW
/STORE

/8TARY FPP
FCLEAR

FGET EXAONENT
FEOMPLEMERT AND INGREMENY
/SAME

/70 LOOP TEZT INSERY (JMP T sg)

HLT
TAD AMSH
Clh
TAD TANSW
524

FEXRONENY ALTEREL BY JUMP
FGET HSH

/COMPLEMENT AND 2! =3BFONY
/BARE?

SY0 L0OP TEST INSERT (JMP TyGg)

WLT
TAD ALSH
cla
TAD TALSH
SEA

/WSW ALYERED BY JUME

FGET L SW

FCOMPLEMERT AND IWCREKENT
/SAMER

#T0 LOOP TEST IMNBERT (JWP Tycg)

JMP2,

HLT

TAD AMSH
SPa

JHE MJHPE
Cla ChL
TAD RANADD
1AC

cla

TAE FPC
SNA

JMP OKAY2

/1.8W ALTERED BY Jlee
sCHECK MSN
/POSITIVEY

/NOaND JUMP

/CLEAR

/RANDOM ADDR

fel

,lkﬂZNg)j-i;

LT kS

;IERD?

FALL RinMT




/

386
387
388
389
3o2
391
392
393
394
395
396
397
398
39¢
408
491
482
493
494
495
4pé
497
408
4g¢
410
411
412
413
414
415
416
417
418
419
428
421
422
423
424
425
426
427
428
429
4309
431
432
433
434
435
436
437
438
439
440

DIALLS

2418
G411

8412
2413
B414
#4115
Baié
B417
0420
8424

8422
g423
B424
G425

B4a26
2427
0430
8434
p432
8433
2434
2438
2436
0437
0440
2441
P442
0443
B444
2445
0446
2447
8450
P45y

2452
2453
2454
2455
2456
2457
0460
pasl
2462
0463
Basd
2465

voes3

738¢
1876

7482
7388
1878
4850
7458
5223
7385
1876

7482
1124
7449
8246

7180
113p
70084
3139
1127
3004
3127
1126
7004
3126
7420
8645
1033
3124
8645
p342
7362
7001
3130
3124

4461
1036
3173
6463
3174
1126
sie2
1127
3183
1130
3124
4460

i5-SEpP~74

cLé
TAD

Bid2

cLi
FPC

PAGE 1=7

/CLEAR
/GET FPC

#70 LOGP YEST INSERT (JMP I(TJGE))

HLY
NJUMP2, CLA
TAD
TAD
SN&
JHP
CLa
TAR

CLi
FPC
k7682

0KAY2
Chl
FPC

FHiLT OK ERROR
ING JUMP

/GET FPC

A18 17 176

/B MEANS 17 18
/0KAY

/CLEAR
ZERROR=GET FPC

/T0 LOOP TEST INSERT (JMP I(TJGE)}

HLT
OKAY2, TAD
SEa
JHP

/
/FLOAT FAC BIT LEPT ONCE

/
Ll
TAD
RAL
pCa
TAD
RAL
v]F )
TAD
RAL
pca
SNL
JHR
TAD
bCa
JHP

TJ6E

SETURP2, CLA
1AC
DCA
nea

/TEST JLE INSTRUCTION

DONE
SETUP2

TALSW

TALSH
TAMSH

TAMSW
TFEXP

TFEXP
1 .24
kG480
DONE
1 ey
eLL

TALSW
DONE

/HALT ON ERROR
FFINISHER?

/YES

/GET L5
JROTATE LEFT
/SAvVE

/GET HMEW
fABTATE LEPY
/SAYE

/GEY EUP
/ROTATE LEFT
/8AVE

/GONE FOTATING?
/LGoP PRESENT TeST

/NON=BERD
/LOAP FRESENT TEST ONCE MIRE

/IND ABDR

FSET LSW ® &
/73 STARY ROTATION
/RESEY DONE

/
/JUMP IF FAC LESS THAN OR EQUAL TO EZERO

/

TJLE, JMS
TAD
DeA
JME
bDeA
TAD
oCa
TAD
pDCA
TAD
DCA
J4M8

I RESETA
Ki920
JINST

] RANDA
JMPADD
TFEXP
FEXP
TAMSW
AMSHW
TALSW
ALSH

I JTSTA

/RESET

/INST

/STORE INST
/GET RANDOM NUM
/5TpR AS ADDR
/GET TEMP EXP
/STORE

/GET TEMP MSW
/STORE

/GET TEMP LSKW
/STORE

/START FPP



44}
442
443
444
445
446
447
448
449
459
451
452
453
454
455
456
457
458
459
460
461
462
463
464
46%
466
467
468
469
470
471
472
473
474
473
76
477
478
479
480
481
482
483
484
485
486
487
488
489
499
491
492
493
494
495

DIAL1G

D466
2467
ga78
8471
2472

2473
2474
0475
8476
0477

2509
2521
6582
2503
p5a4

8528
8596
2547
9519
ps:4
Bs12
€513
peié
2518
8516
85417
8528
521
@522
8523
2524
9525
8526
2527

0530
8531
53¢
2533
2534
2535
536
8537

0540
8541
6542
9543

0544

voe3

7388
11@2
7841
1126
7440

7402
1103
7841
1127
7449

7402
1184
7041
113p
7440

7442
1163
75049
BEL13
g1y
7e4g
5331
1%
Faag
83
7359
1166
7883

FE41
5878
74350
€341
730p
1878

74€2
7300
1976
1050
7458
5341
730p

4876

7402
1124
7440
8363

7189

45~SEP~71 g2 PAGE 1-8
CLA CLL /CLEAR
TAD FEXP /GET EXPONENT
ClaA /COMPLEMENT AND INCREMENT
TAB TFEXP /SAME
SEZA
/70 LOOP TEST INSERT (JMP TULE)
HLY /EXPONENT ALTERED BY JUMP
TAR AMSW /GET MSW
cla /COMPLEMENT AND INCREMENT
TAD TAMSW /SAME?
§ZA
770 LOOP TEST INSERT (JMP TULE)
HLT /¥5W ALTERED BY JUME
TAD ALSHW /GET LSW
€lA /COMPLEMENT AND !NCREHENT
TAD TALSW /SAME?
SZA
ZT0 LOOP TEST INSERT (JMP TULE)
HLT /LSW ALTERED BY Jump
TAD AMSK JCHECK MSW
SMA /NEGATIVE?
JMPp 22 /NDT NEG
JHMR JMPS /HEG=JUMP
§24 /2ZR0Y
JMP NJMEE /NOR EERO
TAD ALSY AENECK LSH
gs2a /ZERD
JMP NJHPZ FHO=ND NP
MPE, cLA CLL
TAD RANAGD /RANDBM ADDR
14€ el
ela FHINUS
TAB FPC /THE BC
N4 FRERDY
JHR OKay: FALL RIGHY
eLa CLi /CLEAR
TAD FPC FGET FPE
#%0 LOGP TEST INSERT (JMP TJUiE)
ML T /HLY DN ERRQR
NJMR3, CLA CLL /HD JUMP
TAD FPC /GET FPC
TAD K7682 /1S 1T 178
SNA /% MEANS 1T 1S
JME OKAY3 FOKAY
L4 CLL /CLEAR
§ FPc /ERRDR=GEY FPC

TA
£TO LOOP TEST INSERT (UMP TJLE)

Hi. T /WALT ON ERROR
OKAYS, TaD DONE /FINISHED?

S22 /% MEANS NO

JMP SETURE /YES=00 TO NEXT vEs?
/
FFLOAT FAC BIT vy oy
/

cLl FNDT OF o LUs




/

496
497
498
499
589
581
582
583
584
585
506
587
508
5089
518
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
538
534
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
558

DIAL1D

2545
2546
2547
8558
8551
2552
8553
8554
8555
2556
8557
0568
2561
0562
8563
2564
8545

2566
8567
2579
2571
8572
p573
2574
2575
8576
2577
2600
2621
B6p2
2683
Bepé
8635
26056

0607
pé618
2611
p612
2613

2614
8615
616
8617
620

2621
0622
8623
g624

vees

113g
7084
3139
1127
7004
3127
1126
7804
3126
429
5252
1033
3124
8252
7303
3139
5124

4461
40837
3173
4463
3174
1126
3122
127
3103
1139
3124
4460
7388
1122
T041
1126
7449

7482
1103
78434
1127
7440

7402
11084
7041
113¢
7440

7482
7300
11€6
7081

15-SEP-71 g2

TAD TALSW

RAL

OCa TALSW

TAD TAMSHW

RAL

pCA TAMSW

TAB TFEXP

RAL

pCa TFEXP

SN,

JHE TJLE

TAD K420

BCA DONE

JHP TJLE
SETURPS, CLA CLL 14C

BCA TALSW

DGA DONE
/TEST JA INSTRUCTION

PAGE L-9

/GET EAST SI6 WORD

/ROTATE ONCE LEFT

/STORE

/GET MOST S1G6 WORD-LINK THE SAME
/ROTAYE LEFT

/STORE

/GEY EXP=LINK SAME

/ROTATE ONCE LEFY

/STHRE

/HAS BT FALLEN OUT LEFT END YET?
/NG=KEEP GOING

/YES

/HAKE DONE NBN-ZERQ

/ONE MORE PASS WITH AC=8

/ACzi

/STpR 1 1IN AC

/DONE=S

/
/JUMP ALWAYS~ NORMAL JUMP

/

TJA, JMS 1 RESETA
TAD Ki@3B
DA JINST
JHME | RANDA
pCA JMPADD
TAD TFEXP
DA FEXP
TAD TAMSH
DCA AMSH
TAD TALSY
DCA ALSH
JM8 [ JTST2
cLa CLL
TAR FEXP
cla
TAD TFEXP
S£4

/70 LOOP TEST INSERTY
HLY
TAD AMSH
cla
TAD TAMSHW
SZA

/70 LOOP TEST INSERY
HLT
TAD ALSHW
cla
TAD TALSW
SZA

/T0 LOOP TEST INSERT
HLT

JMP4, cl.A CLL
TAD RANADD
1AC

/RESEY
/INST
/STQRE INST

_/GET RANDOM NUM

/8TEBR AS ADOR
FGET TEMP EXP
/STORE

/GET TEMP MEW
/8TORE

FGEY TEMP LSH
FSTORE

#3TART FPP
/CLEAR

/GET EXPONENT
FCOMPLEMENT AND INCREMENTY
FSAHE

{JMR 1¢TJA))

/JEXPONENT ALTERED 8Y JUWP
/GET MSH

/CONMPLEMENT AND INCREMENT
/SAME?

(JMP TULTJA))

/MSW ALTERED BY JUMP

/GET LSW

/COMPLEMENT AND INCREMENT
/SARE?

{JMP T(TJA})

7L.SW ALTERED BY Juup

/RANDOM ADDR
PR
£ A
{

' /
N S/

/
\j



-~

/

551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
588
581
582
£33
g4
585
486
287
588
589
5989
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605

DlAL1O

0625
0626
627
0630
6631
0632

2633
2634
635
2636

0637
P640
g64}
B642
B643
Po4é
PE45
B&46
£647
B65@
8651
Bas2
0653
gés54
2655
p656
8657
g66l
8661

p662
P663
g664
6665
P66
B667
2670
2671
B672
0673
0674
0675
0676
0677
8700
B701
702

vees

7041
1076
7450
B234
7300
10756

7402
1124
7440
5257

7ien
1139
72804
3130
1127
TEE4
%127
1124
TERA
i1%6
FhES
HERL
4p5%
$i0a
BN
ghus
7361
E1%p
3124

4461
i64p
3173
4463
3174
112¢
3182
1127
3123
1139
3124
4460
7300
1102
7041
1126
7440

-

15-SEP=71 gi112 PAGE 1-1i0
cla /MINUS
TAD FPC /THE PC
SNA /BERO?
JMP BKAY4 /ALL RIGHT
CLA CLL /CLEAR
TAD FPC /GET FPC
/70 LOOP TEST INSERT (JUMP I(TJA))
HLT /HLT ON ERROR
OKAY4, TAD DUNE /FINISHED?
SZA /2 MEANS NO
JMP SETUPY /SETUP FOR NEXT TESY
?
/FLDAT FAC BIT LEFT ONCE
/
cLi /CLEAR LINK
TAD TALSW /GEY LEAST SIG WORD
RAL /ROTATE LEFT ONGE
DCA YALSY /STORE
TAD TAMSW /GET MOST S1€ WORL=S2ME L INK
RAL /ROTATE LEFT-LINK 15TO 4%
BeA TAMSYW /STORE
TAR TFEXP /GET EXP
RAL, FROTATE LEFT=LInNK 1570 14
fnetA TFOXP /STORE
gNL 7WAS BIT FALLEN oYt 2.7 g veT
JHB 1 24 /HOT YEY
7AD KE400 /BORE
DCA DONE 7/SEY DONE NOGH-2LRD
JHR 1 ey JONE MORE PASE UITH
TJa F8Caf
SETUR4, CLA CLL f&7 /ACei
Dea TALSH F8ToRE IN FacC

nGA DONE FRESET DONE=g
FTEST URE INSTRUCTION

DJUMP 17 Faz NOT £ausL TG 2ERO
={ N
TJNE,  JMS 1 RESZTE  SRESLT

TAD Kigép JINS®

pCA JINST F3TORE INST

JMS | RANDA /GET RANDGH NUM
pCa JMPADD /STOR AS ADDR
T4B TFEXP fGET TEMP EXP
pCa FEXP /STOPE

TAD TAMSH FGET TEMP M8y
DCA AMSW /STORE

TAD TALSH /GET TEMP LSW
nC4 ALSW /STORE

JM8 1 iT5T4 /START FPP

cLA CLL /CLEAR

TAD FEXP /GET ZYPOMENT
cla seNue EMENT AND JdRREMERNT
TAD TFEYS B

S24

/70 LOOP TEST INSERT (JMF T ug®




pDlAL1® VD23 i5-SEP=71 gi1d2 PAGE 1-1i

626 8783 7482 WL T JEXPONENT ALTERED BY JUMP
687 0784 1183 TAD AMSH /GEY MSW

628 B785 7841 cla /C0MPLEMENT AND INGREMENT
689 g786 1127 TAD TAMSH /SAME?

618 787 744D sZa

611 /70 LOOP TEST INSERT (JMP TUNE)

612 g718 7482 ML T /¥SW ALTERED BY JUMP
613 P711 A1E4 YAD ALSW /GET LSW

614 8712 7041 cla /COMPLEMENT AND INCREMENT
615 2713 1136 TAD TALSW /SAME?

616 B714 744p SEa

617 /70 LOOP TEST INSERT (JMP TUNE)

618 9718 7482 HLT /184 ALTERED BY JUMP
619 2716 41183 TAD AMSH SCHECK HSH

628 8717 7448 SZA FEERDY

621 g7208 8324 JMP UMPB /NO=JyHP

622 721 1184 TAD ALSH /CHECE |5

623 g722 7459 SNA FNON=BEHD

624 723 8338 JMP NJMRS /NC=MUST BE RERg<ND JMP
625 g724 7300 JHFS, cha clt

626 p725 1186 TAD RANADD JRANDEM ADDR

627 g726 7801 1AL il

628 8727 704y cla /MINUS

629 27308 1076 4D FPC /THE BT

638 731 743¢ SNA /2ERO?

633 732 B34s JHE OKAYS FaLL RIGHY

632 2733 7300 CLa CLL FELEAR

633 p734 1076 TAD FPC /GEY FFRC

634 /70 LOOPF TEST INSERT (JMP TUNE:

63% 873% 7482 HLT /HLY BN ERROR

636 8736 7388 NJHPS, CLA CLL NG Julp

637 737 410874 TAD FPC AGET FPRE

638 8740 41052 TAD #7682 /18 1T 178

639 8741 7459 SNA /% MEANS 1T 1§

648 B742 8346 JMB 8KAY3 ZOKAY

6431 p743 7308 CiLa CLL JCLEAR

642 744 41876 TAD FPC /ERROR=GET FPC

643 /70 LOOGP TEST INSERT (JMP TUNEJ

644 8745 74802 HLT /HALT ON ERROR

648 8746 1124 OKAYS, TAD DONE /EINISHED?

646 2747 74489 SE4 /8 MEANS NO

647 g75¢ 8378 JMe SETURS /SET UP NEXT TESY
648 /

649 /FLOAT FAC BIT LEFT ONCE

658 /

651 g751 7160 eLL FCLEAR LLINK

652 p752 1139 TAD TALSH /GET LEAST SIG WORD
653 3753 7084 RAL /ROTATE ONCE LEFT-LINK INTO 4%
654 g754 313 DCA TALSH /STORE

655 8755 1127 TAD TAMSW /GET MOSY S16 WORD
656 g756 7084 RAL FROTATE LINK INTG 14
657 2757 3127 DCA TAMSW /STHRE

658 2760 1126 TAD TFEXP /GET EXP

659 2761 7024 RAL /ROTATE LINK INTO 14
660 762 3126 pDCa TFEXP /STORE

e ¢



-
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661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
€93
€74
255
¢96
597
698
699
708
781
702
783
704
785
786
707
708
709
710
711
712
713
714
715

DlAL18

2763
8764
8765
8766
8767
27782
2771
8772

8773
8774
8778
28776
8777
i1goe
183
1gg2
1¢83
ige4
1ga3
i1gagé
iga7
1619
1g11
1612
1813

1g14
1915
1@1é
1817
1g2@

igat
1g22
1p23
1ge4
1025

1826
1p27
1238
1831
1832
1833
1934
1035
1036
1937
1949
1p41
1842

vBe3

7420
B2862
1833
3124
5262
7381
3139
3i24

15~SEP-714 p142 PAGE 1-12
SNL /DIp BIT FALL OU
JMP TJNE /NO ANOTWER PASS
TAD KD422 /MAKE DONE NON=
DCA DONE /ZERD
JMP TJNE /ONE MORE PASS,A
SETUPS, CLA CLL lAC /AC=1
DCA TALSW /FAC=4
DCA DONE /RESEY DONEep
/TEST JLT INSTRUCTION
/
/JUMP IF FAC LFSS THAN @
/
TSLT, JM8 | RESETA /RESET
TAD K1833 /INST
DCA JINST /STORE INST
JMS 1 RANBA /GET RANDOM NUM
DCA JMPADD /STpR AS ADDR
TAD TFEXP fGET TEMP EXP
DCA FEXP /STORE
TAD TAMSY /GET TEMP MSy
DCA A¥SH /STORE
FAD TALSW FGET TEMP LSW
DCA ALSw /STORE
JMS 1 JTs%a /53TART FPP
tla CLL /CLEAR
TAD FEXF SLET EXPONENT
ClA FCQMPLEMENT AND
TAD TFEXP /SAME
s2A
4TC LOGP TEST INSDET {(JMP I(TJLT)
HLT JEXPONENT ALTERE
TAD AMSEK SET MSH
elk FCOMBLEMENT AND
TAD TAMSW /SAME?
SEA
ATD LOGE TEST INSERT (UMP 1¢T4LT}))
HLT /HSW ALTERED BY
TAD ALSH FGET LSH
tia /COMBLERENT AND
TAD TALSH A84KET
S8Zh
#7060 L0OOP TEST INSERY (JMP I(TULTH)
HLT /LSW ALTERED BY
TAD aMSW FCHECK MSH
SMA /BERC?
JHP NJMES /NO=ND JUMP
JMP&, LA Chi
TAD RANADD /RANDOM ADDR
1AC fel
cla FMINUS
TAD FPC /THE PC
SNA FFFRDY
REL I oL oETe
L CLi LLELA
TAD FPC FGET Fr e

T2 YET?

€=0

INSREMENT

& BY <UMP
{SEREMENY

NEs

JUME




/

718
717
718
719
728
721
722
723
724

725

726
727
728
729
738
733
732
733
734
73%
736
737
738
739
748
7431
742
743
744
745
746
747
748
749
758
751
752
753
754
755
756
757
758
759
768
761
762
763
764
765
766
767
768
769
778

e

)

DIALLS

1243
1044
1845
1046
1647
1050
1081
10952

1953
1854
1855
1856

1857
1g68
186l
1g62
1063
1864
1965
1peéd
1867
1978
1873
1872
1073
ig74
1975
1876
1877
1106
1101

1182
1163
1184
1195
1196
1187
1118
1111
1112
1113
1114
1115
11186
1117
1128

.

44614
1042
3173
4463
3174
1126
3igz
1127
3123
1139
3184
4460
7389
1182
7841

15~SEP~71

2142

PAGE =13

/70 LOOP TEST INSERT (UMP I{TJLT))

WLT
HJjMP&E, CLA
TAD
TAD
SNa
JHP
CLA
TAD

CLL
FPC
K7682

DKAYS
CLL
FPC

/HL? ON ERRGR
/NG JUMP

/GET FPC

/1S 1T 176

/8 MEANS IT 18
FOKAY

/CLEAR
/ERROR~GET FPC

/70 LOOP TEST INSERT (JUMP I(TuLT))

HLT
OKAY6, TAD

SEA
JMP

/
/FLOAT FAC BIT LEFT ONCE

/
cLi
TAD
RAL
DCA
TAD
RAL
pea
TAD
RAL
DCA
SNL
JHP
TAD
DCA
JHE
TJLT
SETURG, CLA
pCa
DCA

/TESY JGT INSTRUCTION

DONE
SETURE

TALSH

TALSH
TAMSH

TAMSW
TFEXP

TFEXP

I %4
KR40
DONE

1 @1

cLi t4a€
TALSH
BONE

/HALT ON ERROR
/FINISHEDY

/% MEANS NO
/SETUP NEXT TEST

/BLEAR LINK

FGET LEASY §1G WORD
FROTATE B INTO LINK
/STORE

FGET MOST %ie WORD
JROTAYE £ INTO LINK
/STORE

/GEY EXP

FREBTATE & INTO LINK
/8 TQRE

fBIT FALLEN QUT g YET
/NG ANGTHER PASS
JMAKE DONE
FNON=-BERD

FANDTHER PASS=ACug

faCal
/FAGES
/RESET 0IONEsg

/
/JUMP IF FAC GREATER THAN @
/

TJET, JMS
TAD
DCA
JMS
DeCA
TAD
DCA
TAD
DCA
TAD
oCa
JMS
cLa
TAD
cla

1 RESETA
Kig6p
JINSY

1 RANDA
JMPADD
TFEXP
FEXP
TAMSH
AMSH
TALSHW
ALSH

I JYSTA
cli
FEXP

/RESEY

/

/STORE INSTY
/GEY RANDOM NUM
/SToR AS ADDR
/GET TEMP EXP
/STORE

FGET TEMP MSHW
/STORE

/GET TEMP LSW
/STORE

/START FPP
/CLEAR

/GET EXPONENT
/COMPLEMENT AND INCREMENT

.

d
N
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/ * DIAL1Z V@23 15-8EP~71 g1i2 PAGE 1=414
774 1124 1126 TAD TFEXP /SAME
772 1122 7449 SZA
773 /70 LOOP TEST INSERT (JMP TUGT)
774 1123 748@2 HLY JEXPONENT ALTERED BY JUMP
775 1124 1123 TAD AMSH /GET MSH
776 1125 7841 ClA /COMPLEMENT AND INCREMENT
777 1126 1127 TAD TAMSW /SAME?
778 1127 7449 SZA
779 /70 LOOP TEST INSERT (JMP TJGT)
788 1138 7402 HLY /MSW ALTERED BY JuUmp
781 1131 §1684 TAD ALSH /GET LSW
782 1132 7041 cia /COMPLEMENT AND INCREMENT
783 1133 1136 TAD TALSK /SAME?
784 1134 7448 SZA
785 /70 LOOP TEST IHSERT (JUMP TUGT)
786 1135 HLT /LSW ALTERED BY JuUMp
787 1136 TAD AMSW /CHECK MSW
788 1137 8P4 /POSITIVE?
789 1148 JME NJMPT #NO=NO JUMP
798 1141 CETY /BERO?
791 1142 JMP MPY /NOaaND NEG=JMP
792 1143 TAD ALSW JCHECK LSW
793 1144 SNA /3EROY
794 1148 JMP NJHE? /nDuZERO=ND JUMP
798 1146 JHET cLA CLL
756 1147 TAD RANADH SRANDOM ADRR
797 1158 1AC FETY
798 1153 cla AMINUS
799 1152 TAB FPC STHE BE
8e@ 1153 SN F2ERDY
804 11£4 JMP L ea /AL RIGRT
892 1155 el Ll /CLEAR
8B3 1156 TAR FHC /GEY FPQ
P34 £T0 LOSP TEST INSEET (IMP TJ6T)
8235 1157 HLY fHLY ON EZRROR
g6 1160 - DKAYT /IND ADDR
3097 1161 73Pg NJIMPT,  CLA CLL 760 JUMP
808 1162 1£7¢ TLD FPC /GEY FRT
809 1143  10%g TAD K7682 £18 1T 17¢
818 1164 7459 SNA /6 MEANS 1T 1§
811 1165 8372 JHP OKa¥Y JOKAY
812 1166 7369 cLa CLL FCLEAR
813 1167 41076 TAD FPC /ERROR=GET FPC
814 /70 LOOP TEST INSERT (JMP TUGT)
815 1178 7482 HbT /HALT OGN EREOR
816 1171 4215 SETYUP7
817 1172 1124 OKAY7, TAD DONE /FINISHED
818 1173 7442 SEA /B MEANS NO
819 1174 8771 JMP 1 =3 /SETUP FOR NEXT ¥rs&y
820 /
821 /FLOAT FAC BIT LEFY ONCE
822 /
823 1175 71e0 eLl AN R P
824 1176 1139 TAD TALSE:Y ILEY L nac o
825 1177 7024 RAL FROYAETS 8 L. IR




/

826
827
828
829
83p
831
832
833
834
835
836
837
838
839
848
841
842
843
844
845
846
847
848
849
852
851
852
853
854
85%
856
857
858
859
869
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
88@

DIAL18

12p0
12¢1
12¢2
1203
12g4
12085
1296
12¢7
1219
1211
1212
1213
1214
1215
1216
1217

1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234

1235
1236
1237
12489
1241
1242
1243
1244
1245
1246
1247
1258
1251
1252
1253
1254
1255

vee3

3130
1127
7084
3127
1126
78024
3126
7429
5614
1633
3124
§614
1182
7381
3130
3124

4464
4843
3173
4463
8174
1126
3102
4460
7300
1182
7841
1126
7449

7402
182
7549
$257
7044
1625
7580
5257
7329
1126
70821
7844
4876
7450
5267
732¢
1676

15-SEP-71

BCA
TAD
RAL
DCA
TAD
RAL
BCA
SNL
JMP
TAD
DCA
JHP
TJ6T
SETUPY, CLA
DCA
DCA

/ TEST JAL INSTRUETION

Bii2

TALSH
TAMSH

TAMSW
TFEXP

TFEXP

I .4
Kgagp
DONE

I o#1

CLL 1AC
TALSHW
DONE

PAGE 1=15%

/STORE

/GEY MOST SI6 WORD
/ROTAYE @ INTO LINK
/STORE

FGET EXP

/ROTATE @ INTO LINK
/STGRE

/HAS BIT FALLEN OUT OF @ vET?

/NO=ANOTHER PASS
/YES-SEY DONE
/NON-2ERD

/ONE MORE PASS sC=8

/ACe1
FFAC=Y
/RESET DONE=g

/
/JUMP ON ABILITY Y0 ALIGN A4 FP NUMBER

/

/REMEMBER! JUMP WHEN NUMBER CaNT BE ALIGNED.
/WHEN EXPONENT I8 GREATER THAN 23(18)

/

TJAL, JME
TAD
DCA
JME
pCA
TAQ
pDCa
JHS
CLA
TAD
cla
TAD
LEYY

! RESETA
Kig7e
JINST

I RANDA
JHPADD
TFEXP
FEXP

1 JTSTA
chil

FExe

TFEXP

/RESET

/INST

/STORE INST
/GET RANDOM NUM
#87aR AS ADOR
/GET TEMP EXp
FSTARE

/STARY FPP
/CLEAR

/GET EXRONENT
FCOMPLEMENT AND INCREMENT
/SAME

/T0 LOOP TEST INSERT (JMF TuaL)

HLT
TAD
SPA
JMP
clA
A0
SMa
JMP
JMP8, cLA
TAD
1AC
cla
TAD
SNA
JMP
CL&
TAD

FEXP
NJHPB
keB27
NJMP8
chi
RANADD
FPC
0KAYS

cLi
FPC

JEXPONENT ALTERED BY JUMP
/GEY EXP

/NEGATIVE?

/YES~NO JUMP

/POSITIVE-TEST=COMPLEMENT AND INCREMENT

/ADD 23118}
/NEGATIVED
/ENp LE 23(4ig)

/RANDOM ADDR
F+i

/MINUS=COMPLEMENT AND INCREMENT

/THE FPC
/BERO?
/ALL RIGHT
/CLEAR
/GET FPC

FT0 LOOP TEST INSERT (JHMP TyaL!?

™

N/



881
882
883
884
885
886
887
888
889
890
891
8§92
893
894
893
896
897
898
B99
998
961
982
923
oBé
9%
$86
87
ees
¢09
918
¢i1
912
%13
$414
518
216
247
218
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

DIAL1E

1256
1257
12680
1261
1262
1263
1264
1269%

1266
1267
1270

1271
1272
273
1274
1278
1276
1277
13e8
FCT
1852
i3el

13pé

1598
1386
1387
1318
1314
1312
1343
1314
1315
1316
1317
1328
1324
1322
1323
1324
1328
1326
1327
1330
1331
1332
1333
1334

vess

7402
7380
1076
1852
7459
8267
7388
1876

7422
2ic6
8229

m)-.‘

15-8EP~-71 @12 PAGE 1~16

WLT /HLT ON ERROR
NJMP8, CLA CLL /ND JyMp

TAD FPC /GET FPC

TAD K7602 /1S 1T 176

SNA /8 MEANS IT IS

JMP DKAYS /0KAY

Cha Chil /CLEAR

TAD FPRC /ERROR=GET FPC
/70 LOOP TEST INSERT (JMP TJAL)

HLT /MALT ON ERROR
OKAY8, 1S TFEXP

JMB TJAL

/TEST JUXN INSTRUCTION
¢
;LIKI‘ 182 INDEX

JHP ADOR
/
/REMEMBERY JUHP N NON=BERS INDEX
/
TJXN,  cLa CLL /SEY COUNTER = -2 70
TAD K7776 /L0pP ROUTINE TWICE ONCE
DCA CNTRY /817528,0NCE &}
DCA BiTH FINITIALLY @
LEORI, TAD KV77¢ /SEY COUNTER TO LDeP
pCA INDEX ZALL INDEX VALUES,#-7
LCOPY, TAD INGEY /FORM INDEX REG FOR INST
AND KOB8Y FEQUALS =7 IN BITS #,18,i4
TAD XADD ZADD INDEX ADDRESS 76 FORM REGIS ™ -
pCa XRED 78TARE
TAD INDEX /FORM IMDEX REGISTER
AND ®BS87 /MASK
cLi /ROTATE 76 B1TS
RAL /=8
RTL
TAD K202 20P CODE
TAD 2179 /SET ABOVE
DEA JINGY FSTGRE Iwat
L00P®, UMS I REZETA /RESEY
JME 1 RANDA /GEY RANGOM ADDR
DCA JNMPADE /8T0R A8 JUMP ADDR
TAD TXREG /GET TEMP INDEX REG
pEa 1 XRES /STORE IN INDEX RES
JMS 1 JTETA /START FPP
CLA CLA /CLELR
TAD JINS® /GET INST
AND KPi@@ /MASK BIT5
cla /COMPLEMENT AND §NCRERTNY
TAD BITS /ADD BITS
sZa /EQUAL
LT /817 8 ALTERED BY JUdF
TAD BITS /INCREMENT?
sA STOMTARS N
cLA CLL .78
TAD THRED Fedp THatc
CIA FMINLS =0UNPLE fai T GRURENY




/

936
837
938
93¢
948
941
942
943
944
945
946
947
948
949
958
951
852
953
954
958
956
957
958
959
968
961
962
963
P64
965
966
967
068
969
978
971
972
973
974
975
976
977
978
979
980
981
982
983
$84
985
986
987
988
989
992

DIAL1S

1335
1336

1337

1348
1341
1342
1343
1344
1345
1346
1347
1358
1351
1352
1353

1354
13598
1356
1357
1360
1364
1362
1363

1364
1365
1366
1367
1378
1374
1372
1373
1374
1375

1376
1377
1408
1401
1492
1403
14p4
1495
1406
1497
1418
1411
1412

vee3

4525
7440

7422

1525
7453
8355
7380
1106
7001
7043
10876
7450
§365
7380
876

7402
7300
1876
1899
7480
B363
7300
1876

7402
2134
8313
g132
8277
1826
3433
2123
§275
8376

7300
1045
3173
6461
4463
5174
4460
7300
1168
7001
7041
1876
7440

15-SEP=71

TAD
s24

2142
1 XREG

PAGE 1=17

/ADD RETURNED XREG
/8 MEANS OKAY

/Y0 LOOP TEST INSERT (JMP LOOPS)

JMPO,

NJMPRS,

OKAYS,

MLT FECINDEX REG) RETURNED INEOR
/ NOT INCREMENTED PROFERLY QR ALTERED
TAD ! XREG /JUMP?
SNA /8 MEANS NO
JHR NJMPO /B=8SHOULONT JUMP
cha Chi /NON-ZERO=SHOULD JUMP
TAD RANADD /GEY RANDOM JUMP ADDR
{AC Fed
ela /NEGATE ~COMPLEMENT AND INGR
TAD FPC /eRETURNED FPC
SNA /SHOULD BE ZERC
JHP BKAYS /OKAY
cLA CLL /FPE WRONG
TAD FPC FBEY 1T
/70 LOOP TEST INSERT (JMP LCOPE)
HLY JHALT
cLa ELL /INBEX BERO=NG JUWP
TAD FPC /BET FRE
TAD K7682 /=478
SNA /8MouULD BE ZERD
JHB QKaYe® IB=0KAY
cla CLL /ERROR=FPE INCORRECT
TAD FPC /GET 17
/70 LOOP TEST INSERT (JMP LOOP®)
HLT JHALT
188 TXRES !zaewaﬁem? ZONTENTS 8F INDEX
JMP LOOP? /REREAT USING THE SAME B1Y¥93,
{88 INDEYX /NGW LOOP UBING THE NEXT IND
JHE L0aPx /LBGP
TAD ¥B100 /8EY 8lT 8
ngA BITS /STORE
198 oNTAL ZiNe COUNTER FOR SECGND PaSS
Jue L QCeY /L008
JHE TJMK /ALl DONEZ=80 TO NEXT INBYAUC

/TEST JMK-RETURN ABDR STORED IN BASE
JTHIS INSTRUSTION 1S CALLED JSR ON THE CARD AN IN THE MANUAL
/4LSO CALLED JMK ON THE FLOWS AND IN THE PRINTS
FTHEY ARE ONE AND THE SAME

/
TJMK s

LO0P4LE,

cLA
TAD
neA
JMS
JME
pca
JMS
CL&
T4D
1AC
cia
TAD
S#&A

cLi
kKi13p
JINST

I RESETA
! RANDA
JEPADD

I JTSTA
bl
RANADD

FEC

/CLEAR

/FORM INSY

/STORE

/RESET

/GET RANDOM ADODRESS
/STORE

/STARY FPP

JCLEAR

/GEY RANM ADDR

fel

/2 =COMPLEMENT AND INCREMENT
JERE?

/B MEANS YES

)

\
\,

RECY

EMENT

REG
INDEX REG
£X REG

TioN



;0

991
992
993
994
995
996
997
998
999
igee
1681
10862
1083
igp4
1085
1006
ige7
igge
1689
i0i@
i@11
1812
1812
1614
1915
1616
1@17
igis
i@1¢9
1828
1621
igz2
123
1674
CEEB
.28
L %27
1928
1029
1830
1831
1832
10833
1834
1835
1836
1837
1238
1839
1840
1041
1842
1043
1044
1045

DIAL18

1413
1414
1415
1416
1417
14282
1421
1422

1423
1424
1425
1426
1427
1432
1433
1432
1433
1434

1435
1436
1437
1448

144}
1442
1443
1444
1445
1446
1447
1458
1451
1452
1453
1454
1455

1456
1457
14680
1461
1462

1463
1464
1465
1466

voes

7402
1ieg
72¢4
3125
1505
7344
10237
7440

7402
1100
o681
7804
3195
1647
7694
FA01
$@4q
1565

Y44g
TAEZ
R

52@{

7320
4644
3173
4461
S4BT
E174
4448
7388
1486
4023
7244
1876
7449

P45 3
1837
7843
1586
7449

7402
3526
2186
ipé7

-

15-SEP=~71 By42 PAGE 1-18
/T0 LOOP TEST INSERT (JMP I1(L0OP12))
HLT /NO-FPC RETURNED INCGORRECY
TAD BADD /GET BASE ADDR
1AC /el
DCA JTEMP /STORE TEMP
TAD 1 JTEMP /C{BBsl)
cla /2?7 =COMPLEMENT AND INCREMENT
TAD Kip3@ /JUMP INST
SZA /8 MEANS YES
/70 LCOP TEST INSERT (JMP I¢L00P18))
HL T /INST STORED INCORRECTLY
TAD BADD /80
1AC
1AC /BBa2
peA JTENP /STORE
TAD JTAGA /GET JUMP INST ABDDR
1A8
1AC FATAGA+2
e14 /729 ~COMPLEMENT AND INCREMENTY
TAD | JYEWP / c(BPs+2)
ZY0 LOGP TESY INSERY (JMP [(LoOP18))
SZA /% MEANS YES
HLT /3GeRETURN ADDR SYGr&l INGORRECTLY
IS8 ENTRZ ZEVERYTHING OKAY FOR THAT ADDR
JH® Lotes@  SL00P 4896 TIME

ATEST JSB=RETURN £00% 3TORFS IN FIRSY Tud

FLOCATIONS OF ADDR JUMFED TB

2THIE INSTRUCTION 1S 74.i50 (54 CN THE cARD aND it TWE ®:
FALSE TALLED JSB A TRE FLOK: AND IN THi PRINTS

ZTHEY £HE GNE AlS THE GAHE

TiE3, cLe CLL fCLEAR
T8 Rlide /PORY ADDR
DE4 JINSY JESTCRE
JONnBYL, JME ] RERTC: JRESET
JHE 1 RAnEa /GET RANDOHM ADOR
BLA JMPADD FETORE
JHE | JTs¥s FSTART FFP
cih CLL FULEAR
TAD RANADD /GET RANDOW ADDR
TAD KEgET FEY
214 /77 ~COMPLEMENT AND 1 7REMENT
TAD FFC /RETURNED FPC
SE4 /28 MEANS YES
T LOOP TEST INEZAT (JMP LOUPL1)
WL T /ND=FPC RETURNED 1<CONIESTLY
TAD Ki@3g FGET JuMP INST
cla /2% -COMPLEMENT AxD 1h RERENT
TAB | RAHABRD /CLJUMP ADDR)
824 f9 MEANS YESB
/70 LOOP TEST INSERT (JWMP LOOUP1IL}
HLT AT RN IHMP 125°% INCL<RReEY
BEA  Foroo R SRS SPR N o RN R
188 BAnAUC CHE T

TAD JTAGA




/

1046
1647
1048
1849
1658
1851
1g52
1g53
1054
1055
ip5é6
1057
1958
1859
1660
1064
1062
1063
1664
1065
1066
1867
1968
1069
1478
ig71
1@72
1873
1874
1978
1476
1077
1878
1079
igsn
1981
igs2
1083
1084
1085
ipeé
1087
1088
1089
ig9@
1991
1092
1093
1094
1095
1096
1897
1098
1099
11080

DIAL1D

1467
1476
1473
1472
1473

1474
1475
1476
1477

1500
15e1
15¢2
15p3
1504
15g8%
15p6
1587
1518
1513
1512
1513
1514

1515
1516
1817
1528
is524
1522

1680
1601
1602
1693
1604
1685
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621

yoees3

7BE%
7081
7241
4586
F440

7482
3585
2123
5244

7380
1024
3173
4461
4463
3104
4469
7300
1106
7001
7041
1076
744p

7402
2123
8303
1827
4471
5470
1609

goRE
7300
1134
7450
8287
7624
8223
1135
1136
7086
3136
1137
1135
7610
3135
1135
1136
1437

45-SEP~71 g1i2 PAGE 1-19
1AC
1AC Y]
Cla /27 -COMPLEMENT AND INCREMENT
TAD 1 RANADD /RETUAR ADOR
SZ4A /@ MEANS YES
£TO LOOP TEST INSERT (JUMP LpOPLiL)
HLY /HO-RETURN ADDR SYORED INGGRRECY
DCA I RANADD /OKAY=2ERO THE LOC
182 CNTRL /INE COUNTER
JMP LOOP14 /LCOP 4896 TIMES
/TEST JAC~JUMP T0 CONTENTS 0OF FaC
/
TJAC, CLA CLL /CLEAR
TAD K@@27 /FORM INST
pca JINST /STORE
LOOPAC, JM8 1 RESETA /RESEY
JMS 1 RANDA /GET RANDOM ADDR
pDCA ALSW FSTQRE IN AC
JMS 1 JTSTA /STARY FPP
CLA CLL /CLEAR
TAD RANADD /GET JUMP ADDR
1AC Fel
cla Fe? -cOMBLEMENT AND INCREMENYT
TAD FPC /REVYURNED FPC
82 /8 wEANS YES
/70 LOOP TEST INSERT (JMP LOOPAC)
WL T /NO«FPC RETURNED INGORREGTLY
158 CNTRY /INC COUNTER
JMP LOOPAC /LGOP 4396 TES
TAD K@287 /GEY BELL
JMB 1 TYPEA /IYPE 10UT
JMB 1 STARY /D0 1T AGAIN
aiépo

/
/SUBROUTINE 7O RETURN RANDOM NUMBERS OR
/THE CONTENTS OF THE RIGHT SWITCHES

/
RANDOM, 2 /REYURN ADDR
eLa CLL /CLEAR
740 RNDFLG /CHECK FLAG
SNA& /ZERDT
JMB RAND ZYES-GEY RANDOM NUM
SWITCH, LAS /GET SHITCHES
JMP TEST /TEST IF OKAY
RAND, TAD HWX /GET WX
TAD HY /e RHY
RYL /ROTATE
DCa MY /STORE
TAD W2 /e WE
TAD WX /oMY
RAR /ROTAYE
DCA HX /STORE
TAD WX /GEY BACK
TAD WY e WY
TAD Mg fe W

®



/

DIALiO

1622
1623
1624
1625
1626
1627
1638
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1638
1658}
1652
1653
1654
1455
1586
1657
168
1664
1662
1663
1644
1665
i666
1667
16786
167¢
1672
1673
1674
1675
1676
1677
1708
17¢1
17@2
1783
17¢4
1795
1786
1787
1710

15-SEP=71

YEST,

POS,

NEG,

DOMEL,

INFROG,

FRERR,

NAKE,

TYPE,

ACTYPE,

RTL
DCA
TAD
SPA
JMP
Cla
TAD
SPA
JMP
JMP
1AC
1AC
[AC
SMA
JHP
CLA
TAD
i
T&0
JHP
1 )
TAD
SNA
JMP
N )
TAD
S8
HLT
AME
Oié
TAD
JME
TaD
JHE
TAD
JM8

Bil2

HE
WE

NEG
LASTAD

DONEY
INPROG

INPROG
Chl

HE
RANADD
RANADD

I RANDOM
Cike
ANODFLE

RAND

I SWEsila
HAME

LLAR A

RTNanE
HAME
B8YAl:
aCiyer
METAHTY
NAME

FETATE

JKS
HL ¥
&

neA
TAD
SNA
JMP
JMS
JMP
2

7LS
TSF
JHE
TCF
CLA

MRt

@
pDCa

BlTve
0810
1 2848

1 NANE
TYPE
.4

=1

CL;.U

JTENP

)
PAGE 1-~20

/ROTATE

/STORE

/GET BACK

/+ QR =

/NEG

/s5up FROM LSTLOC

/SHOULD BE NEG
/0KAY

/NO G0OD

/ADD 3

48TILL NEG

/NGO GOOD

/G000 MNUMBER
/GET BACK
/STORE

/GET BACK
/RETURN

FCLEAR

FRANGOM?

F9 MEANS RANDOM

F9E8-gET ANOTHER RaNTOM NUMBER

/CLEAR

/CET MESSAGE

JPRINT 1T DUY

FMLT TO CHANGE SWITEHES
SGET NEW SWITCRSS
/CLEAR

#GET ZHAR STRING ABDN
FRRINT 1T YT

/GET RETURN ADDR

ZYYPE 1T GUT

/GET MAJOT STATE “°Ril5 ADBR
JRRINT 1T OUT

JEPR STATE

JYYPE OUT BITS

SOONE

ZSTGRE ADD IN AUTO [&CFX BEG
/GET CHAFR

/DONE IF BERO

/HONE=-RETURN

/TYRE IT OUY

JREPEAT=ANOTHER :38

/TYRE T

=

FELEAR AR

F3TE5s Hen




/

1156
1157
1158
1159
1168
1161
1162
1163
1164
1165
1166
1167
1168
1169
1179
1171
1172
1173
1174
1175
1176
1177
1178
1179
1188
li8i
iieez
1183
1184
1185
1186
1187
1188
1189
1198
1191
1192
1193
1194
1195
1196
1197
1198
1199
1208
1281
i12g2
1203
12p4
12p5
1206
1207
1298
1229
1218

o!

)

AL1D

1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746
1747
1750
1754
1752
1753
1754
1755
1756
1757
17680
1761
1762
1763
1764
1765
1766
1767
1778
1771
1772
1773
1774
1775
1776
1777

vyoe3

1056
3122
1185
7004
7886
3125
1185
7084
pBa4
1032
4320
2122
5313
10831
43080
1039
4300
8787
poeg
3185
41083
3122
1105
7100
7084
3125
7430
9001
10632
4300
2122
p337
4031
4320
41039
4300
8733
1786
#8322
pd24
p3ILs
g24p
p301
P304
0324
p3a2
p24p
P02
1774
p306
p320
9320
p240
p323
g324

15-SEP~72

TYPGO.,

BITYP,

BITLS,

RTNADD.

MSTATE.,

TAD
DCA
TAD
RAL
RTL
DCA
TAD
RAL
AND
YAD
JMS
152
JHP
TAD
JMS
TAD
JMS
JMP
8
DCA
TAD
DCA
TAD
eLL
RAL
DCA
sZ|,
1AC
YAD
JMS
188
JHP
TAD
JMS
TAD
JMS
JMP
p322
8324
0316
p24p
8384
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