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ABSTRACT

THIS PROGRAM CHECKS THE FOLLOWING INSTRUCTIONS IN THE FPPei2
(THE PDPe12 FLOATING POINT PROCESSOR OPTION),

LDX LOAD INDEX REGISTER

ADDX ADD TO INDEX REGISTER

FSTA STORE FAC

ATX ACCUMULATOR TO INDEX REGISTER

FADDM ADD TO MEMORY

FMULM MULTIPLY TO MEMORY

NOP 14 INSTRUGCTIONS TMAT PERFORM NO OPERATION

THIS PROGRAM HALTS ON ERRORS AND USES NO TTY COMMUNICATIONS,

THE WORD "FREE" 1S DEFINED IN THE PROGRAM AS A NOP (7000), THIS
INSTRUCTION WAS PUT IN SEVERAL LOCATIONS IN THE PROGRAM TO MAKE
AVAILABLE MEMORY LOCATIONS FOR THE USER TO MODIFY THE PROGRAM FOR
SCOPE OR TEST LOOPS AT MIS OPTION, IT IS ASSUMED THAT THE BASIC

pOPe8 QR PDP=12 PROCESSOR AND MEMORY WAVE BEEN CHECKED AND ARE
FULLY GPERATIONAL,

REGUIREMENTS

EQUIPMENT

1) AN FPPei2 FLOATING POINT PROCESSOR

2) A BASIC PDPed OR PDPe12 WITH gK OF CORE MEMORY

3) AN INPUT DEVICE FOR LOADING THE PROGRAM

STORAGE

THIS PROGRAM OCCUPIES LOCATIONS 0000 THROUGH 6477 OF FIELD 0
PRELIMINARY PROGRAMS '

ALL PDPw8 OR PDPei2 PROCESSQR AND MEMORY DIAGNOSTICS MUST
MAVE BEEN RUN SUCCESSFULLY, FPPw=12 INSTRUCTION TESY 2A MUST

. .HAVE BEEN RUN SUCCESSFULLY,




S

5.1
5.2

6,

LOADING PROCEDURE
LOAD THE PROGRAM WITH THE BIN LOADER, DIAL LOADER OR PS=8 LOADER

STARTING PROCEDURE

POPe12 SET LEFT SWITCHES TO 0200 1o
RIGHT SWITCHES = 0000 Q..(O'/ wAaeo
PRESS 1/0 PRESETY
PRESS START LEFT SWITCHES

PDPe8I SET SWITCH REGISTER = 0200
PRESS LOAD ADDRESS
SET SWITCH REGISTER = 0000
PRESS START

PDP«8E SET SWITCH REGISTER 3 0200
PRESS LOAD ADDRESS
SET SWITCH REGISTER 3 0000
PRESS CLEAR
PRESS CONTINUE

OPERATING INSTRUCTONS

CAUTION®x»

IF THE PROGRAM IS STOPPED WWILE RUNNING TEST 9 TME RIM LOADER
MAY BE DESTROYED, TEST 9 SAVES LOCATIONS 7770e7777 THEN USES
THESE LOCATIONS AND RESTORES THEM WHEN FINISHED,

THE PROGRAM WILL RUN IN A CONTINUOUS LOOP UNTIL STOPPED
SWITCH SETTINGS

SRO0®0 RUN CONTINUOUSLY

3R008Y STOP AT END OF PASS

ERRORS

IF AN ERROR 18 DETECTED THE PROGRAM WILL HALT, SEE LISTING FOR
INFORMATION CONCERNING FAILURE,

THE COMMENTS AT THE BEGINNING OF EACH TEST TELL WHAT INSTRUCION
1S BEING TESTED AND THE FPP INSTRUCTIONS AND TAGS USED IN THE
TESY.

THE ACTUAL FPP INSTRUCTIONS BEING RUN ARE LOCATED STARTING AT
6000,

oo
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7,3

PROGRAM QPERATION

T8T1=TST8

YESTS THE LDX INSTWUCTION ON EACH INDEX REGISTER INDIVIDUALLY,
TH4E INDEX REGISTERS ARE LOCATED IN LOCATIONS 0030=0037,

IN EACH TEST ONE INDEXx REGISTER IS TESTED,

ALL 4096 COMBINATIONS OF DATA ARE LOADED INTO EACH INDEX REG
ONE WORD AT A TIME BY THE FPPRe12,

AFTER EACH WORD IS LOADED TWE FPPel2 EXITS AND THE DATA IS
CHECKED BY THE PDP,

1879

ALL INDEX REGISTERS ARE LOADED BY THE FPPey2 EACH WITH DIFFERENT
DATA THEN THE FPPw12 EXITS,

THE INDEX REGISTERS ARE IN LOCATIONS 77707777,
THE DATA IS THEN CHECKED 8Y THE PDP,
LOCATIONS 7770«7777 ARE THEN RESTORED,

TSTL0=T8T47

TESTS THE ADDX INSTRUCTION ON EACH INDEX REGISTER INDIVIDUALLY,
THE INDEX REGISTERS ARE LOCATED IN LOCATIONS 0030=-0037,

EACH TEST CHECKS ONE INDEX REGISTER,

ALL POSSIBLE NUMBERS ARE ADD TO THE INDEX REGISTER ONE AT A
TIME, THE FPPei2 EXITS AFTER EACKH ADD AND THE PDP CHECKS THE

RESULTS,
T8718

{ IS ADDED TO ALL INDEX REGISTERS 4096 TIMES AND THE CONTENTS
OF THE INDEX REGISTERS ARE CHECKED TO BE ZERO.




7.5

7,7

7.8

TST20

TESTS THE JXN INSTRUCTION,

THE JXN IS DONE 4096 TIMES AND THE FPP=12 EXITS AFTER EACH
JXN, THE PDP CHECKS THE INDEX REGISTER AND FPC FOR CORRECT

DATA AFTER EACH Jxn, THE JXN SHOULD JUMP 4095 TIMES AND
SHOULD SKIP INCE,

78724
TESTS THE JXN AT FULL SPEED OPERATION,
WITH X0=0000 A JXN TO ITSELF IS PERFORMED,

IT SHOULD EXIT AFTER X0 COUNTS TO 7777 AND OVERFLOWS TO 0000,
THE PDP MAS A TIMING LOOP OF A LITTLE OVER 200 MILLI SECS,
THE FPP=32 SHOULD EXIT BEFORE THIS LOOP TIMES OUT,

18722

TESTS THAT A JXN WITH BIT S5m0 WILL NOT INCREMENT THE INDEX
REGISTER,

T8T30=78T33

TESTS THE FSTA INSTRUCTION WITH ALL BUT ONE POSSIBLE ADDRESSING
MODES, A FLDA IS USED TO LOAD THE FAC, IT IS ASSUMED TO BE OK
BECAUSE IT IS CHECKED IN INSTRUCTION TEST 2A, ALL TESTS RUN IN

THE FLOATING POINT MODE, ONE 36 BIT WORD 1S LOADED AND STORED BY THE
FPPwy2 IN EACH TEST AND THE RESULTS ARE CHECKED BY THE PDP,

TST34=T8T3S
TESTS THE LAST ADDRESSING MODE,

BOTH TESYS RUN THE SAME FPP CODE BUT T§T34 RUNS IN FLOATING
POINT MODE AND TST35 RUNS IN DOUBLE PRECISION MODE,

THE FPP TRANSFERS A BLOCK OF DATA FROM BUF{ TO BUF2 AT FULL
SPEED THEN EXITS,

THE PDP THMEN COMPARES. THE 2 BUFFERS,



‘flls amn,
7.10 TSTU0=TST4Y

TFSTS THE ATX INSTRUCTION IN FLOATING POINT MODE AND DOUBLE
PRECISION “ODE RESPECTIVELY,

THE XTA INSTRUCTION IS USED TO LOAD THE FAC,

THE XTA INSTRUCTION IS TESTED IN INSTRUCTION TEST 24, ALL
COMBINATIONS OF DATA ARE LOADED INTND THE FAC FROM X0 THEN FIXED
AND STORED INTQ X7, THE PDP CHECKS THE RESULTS AFTER EACH ATX,

T.11 TSTS0=T8756

TESTS THE FAOOM INSTRUCTION IN FLOATING POINT MODE, aALL 7
TESTS ARE THE SAME EXCEPY THAY IN EACW SUCCEEDING TEST THE
INDEX REGISTER USED CONTAINS A NUMBER { WIGHER THAN THE PREe
vIOUS TEST AND THE BASE ADDRESS USED 1§ DECREMENTED By 3, THUS
THE RESULTS OF EACM ADD IS TO THE SAME LOCATION, FOUR SETS OF
36 BIT NUMBERS WITH KNOWN ANSWERS ARE AODED TYOGETHER IN EACH
TEST, THE POP CHECKS THE RESULTS AFTER EACH 4DD,

T,12 18757

TESTS THE FADOM INSTRUCTION IN DOUBLE PRECISION MODE, THE FAC

IS ADDED TO THE 24 BIT WORD IN LOCATIONS 5252 AND S5g53 AND THE
FPP EXITS, THE PDP CHECKS THE RESULTS AGAINST A SIMULATED
ANSWER, IF AN OVERFLOW OCCURRED WHILE SIMULATING THE ANSWER,

THE PDP CHECKS THAY THE OPERANDS WERE NOT ALTERED, NEW OPERANDS
ARE GENERATED BY PUTTING THE SIMULATED ANSWER IN THE FAC aND THE
SIMULATED ANSWER SHIFTED RIGHT ONE BIT IN MEMORY, THIS OPERATION
1S PERFORMED 1000 DECIMAL TIMES WITH NEW OPERANDS EACH TIME,

7,43 78760

TESTS THME FMULM INSTRUCTION IN FLOATING POINT MODE, FOUR FLOATING
POINT NUMBERS ARE MULTIPLJED BY FOUR OTHER FLOATING POINT NUMBERS
AND YHE FPP EXITS, THE RESULTS ARE CHECKED BY THE PDP,

T.14 TSTT0

TESTS ALL OPERATION CODES WHICH PERFORM NO OPERATION, THE FPpP=i2
EXECUTES ALL NOPS IN SEQUENCE THEN EXITS, THE PDP THEN CHECKS
THE APT AND INDEX REGISTERS TO BE SURE THAT ONLY THE FPC CHANGED,




/FPP INSTRUCT]ON TEST 2C DIALLe veed 2eAUGs72 7138 PAGE 1

3
2 /FPP INSTRUCTYION TgsST 2C
3
4
S / PROGRAM STARTS AT 9208 [N 8 MODE
)
7
8 /THE |NSTYRUCTION "FREE"™ 1S A NOP BUY SIGNIFIES
9 /A LOCATION AVAJLABLE Y0 THE USER FOR PROGRAM
19 /MODIFICAYION WHEN DESIRED
1
12 /COPYRIGHT 41972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,, 84754
13
14
A /



JFPP INSTHUSTION TEST 2C

15
16
17
18
19
2e
23
22
23

~

6551
6553
6552
5554
6555
6557
6556
7009
2029
8000
2400
5000
20290
2039
2149
1030
1139
2100
1140
2000
2000
LTIV
292p
2030
2940
2950
2069
2879
7770
7771
7772
7773
7774
7775
7776
7777
7900
7009

nIALL2

PMOQE

/107 (187

FPINT2655]1
FPCQOMz6553
FPICLs6552
FPHL T=8554
FPST26555
FPISTs6557
FPRST=85356
FuyLMa7200
FLDA=RO22
FSTARSOQD
LOX=01020
FADDMzS020
ATX=DR2¢
XTA30032
ADDX=2p110
JABL03P
JSR2113¢
JXNE2400
SETB®1110
FEX]T:2000
Xg=@0
X181
X2820
X3n30
X4g40
X5852
X6860
X7870
1R1037772
1R118777%
1R12=7772
1R1887773
1R1437774
1R1587775%
IRL6%7776
1R1787777
DATAS7200
FREE=7200

DEFINE
< JMP 1

vags 29AUGe72

-— -

7138 PAGE 2

NPAGE /AN INSTRUCTION TO JUMP tQ NEXY MEMORY PAGE

(', +2004876020

/JUMP T0O NEXT MEMQRY PAGE>




JFPP INSTRUGCTION TEST 2C

63
64
65
6¢
67
68
&9
¢
71
72

2029
7923
reg2e
923
2324
7225
?26
2027

2030
7931
7932
2233
2334
2235
2236
2037
op4d
fp41
oge2
2043
044
P45
2846
2g47

2876
T 14
0102
p1ey
2102
20103
0104

2195 -

8426
2187
2140
2141
142
2143
2114
2115
2116
7117
71240

2020
7900
2900
2030
7900
ageg
2020
2009
2900

2000
2908
2079
2009
2pop
2029
2p02
2909
2pep
0Q00
agep
0000
ooee
2g20
2pee
o0nR

2076
2o00
2020
5ee0
npRo
opgee
5380
7777

4209

o080
2000
go0e
2020
%290
2g00
o029
PooR
o]
2020
2900

p229

220
APY,
FPC,
ADX,
RASE.
OPAD,
EFAC,
MFAC,
LFAC,

1R2,
IRY,
1R2,
1IR3,
IR4,
IRS,
I1R6,
IR7,

876

SAVEL

DJAL1@ VEO@3 2#AUG=72 7138 PAGE 3

IR?
DATA

=PRSS

E I IR I G R IR R R I I R I R RS B

BUF1
2

BYF2
)
CLRX

[CRESECRCRECRORCRCRoRC R

o
>
(2]
m
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/FPP INgtnuCTION TESY 2C DIALLe v@23 2eA|Ge72 7138 PAGE 4
113
114 JYEST LOX ON INDEX REGISTER 2
115
1i° /p.O..Qﬁ'.IQ'Q!O9'95"6"’Q"O"."‘OQQO.*‘QO'...
117 / FYSTA, LDx o
118 / @
119 / FEXIY
120 /iRt asRNRRION0NRPeRRRRBRRERBERRERGOBRRRTDORNEN
121
122
123 P20 6552 TSYL, FRICL /CLEAR FPP
124 n203% 72060 CLA
125 #0202 1477 TAD LR /GEY ADDRESS OF INDEX REG O
126 n203 3p22 DCA ADX /SET INDEX POINTER IN APT
127 r2p4é 3777¢ DCA FISTA+Y /ZERD DATA WORD
128 p2e5 72089 TST3A, CLA 4
129 P206 1404 TAD LooPCY /SET LOOP COUNT FOR 4% PASSES
130 pep7 3346 DCA LOoP /THROUGH EACH DATA PATTERN
131 p2i0 45¢5 TSY18, JMS ! ACLRX /2ERD INDEX REGISTERS
132 w211 7249 STA /AC87777
333 f242 3039 DCA IR@ /SET IR Yo 7777
334 7243 1376 TAD (FISTA /ADDRESS OF FPP INSTRUCTIONS
135 p2i4 3921 DCA FPC
438 #2455 6553 FPCOM /FPP COMMAND REGISYER=0p0@
337 0216 1176 TAD CAPY /GEY ADDRESS OF aP¥
138 B247 6585 FPST /STARY FFP
139 p220 74082 HLTY
140 V221 65%7 FRIST ) /WAIT FOR FPP T0 COMPLETE INSYRUCTIONS
141 p222 5223 JMB il
142 p223 728¢ TLA )
443 9224 1639 TAQ IRg /GET NEW IRg DATA
144 4225 7841 ClA
145 peRé 4777 TAD FT8TAeY /COMPARE WITH ORIGINAL DAYA
146 $227 7649 SZA CLA /1S IR@ CORRECY?
147 0239 7402 HE T /NQ, LOXZ PAILED
148 B231 7008 FREE /UNUSED LOEATION
149 232 19831 TAD IR{
150 7233  764@ SZA CLA /DID IR1 CHANGE?
15% n234 7482 HLY /YES
152 2235 7008 FREE /UNUSED LOEGATION
453 n236 1232 TAD {Re
154 237 7642 SZA CLA /D1D IR2 CHANGE
155 p240 7422 AT /YES
156 n243 7908 FREE /UNSUED LOEATION
157 P42 1833 TAD IR3
158 8243 764 SZA CLA /D10 ]R3 CHANGE?
159 P244 T74Mm2 HLT /YES
160 A245 7800 FREE /UNUSED LOCATION
16} p246 1034 TAD 1R4
62 P247 7640 SZA CLA /D1D IR4 CHANGE?
163 p2%@8 7402 HL T /YES
164 p251 7008 FREE /UNUSED LOECAYION
165 7252 1935 TAD IRS
166 0253 7640 SZA CLA /01D IR5 CHANGE?

367 P254 7482 HLT /YES




/FPP INSTRUCTION TEST 2C

368
169
170
171
172
173
174
17%
176
177
178
179
188
181
182
183
184
185

p2s5
7256
-n287
n2e6e
B26}%
n2ez2
n243
n264
0265
B266
n267
7270
navy

0272
0273

7002
1036
7640
7482
79060
1237
7640
74082
7000
2106
5240
27771
5205

7000
7000

DlALLD

FREE
TAD

SZa CLA
WLT
FREE
TAD

SZA CLA
HLT
FREE
1S2

JMP

152

JMP

FREE
FREE

v2a3

IR6

IR?

LooP
TSTLB
FYISTA®Y
TSYL1A

7438 PAGE 4wt
/UNUSED LOCATICN
/D1D IR6 CHANGE?
/YES
/UNUSED LOCATION
/01D IR7 CHANGE
/INCREMENT LOOP FOUNTER
/USE SAME DATA 170 YIMES

/INCREMENT DATA
/RESEY LOOP COUNTER

/ZUNUSED LOCATIONS



/FPP INSTRUCTION TEST 2C

186
187
188
189
199
191
192
193
194
195
196
197
198
199
200
2r
202
203
Q04
205
206
287
208
209
219
211
212
213
214
215
216
247
418
19
220
223
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
37
238
239

P274
7275
2276
#2277
pIog
n3ey
p3N2
2303
2304
305
p306
LK1V
n340
P34l
2312
P33
n344
n345
0346
347
P32
23231
322
p323
P34
325
326
0327
P330
2334
7332
P33I3
2334
2335
2336
2337
KLY
n344
nI42
N343
344
7345
P346
2347

7299
1177
3g22
3775¢
7202
1104
3106
4505
7240
3031
1374
3023
6553
1176
6555
7402
6587
5344
7200
1033
7043
17754
7649
7402
7000
1030
7649
7402
70080
1032
7640
7422
7000
1833
7640
7402
7000
1034
7640
7402
7900
1035
7649
7009

DIALLD

vop3

22AUGe72

JTEST LOX ON INDEX REGISTER

-

7138 PAGE 5

/apatatacod Bl RRRestIRRtRRNURNIRBORRGEBRERROGORINY

/ FISTR,
/
/

LDX
2

FEXIT

1

/G6‘*!“'li.!09'“!‘06*'#0*.&.&6##!00’&.QIH‘Q‘.O..

TST2:  CLA
TAD
DCA
DCA
CLA
TAD
DCA
JMS |
STA
0CA
TAD
DCA
FPCOM
TAD
FPST
HLT
FPISTY
JMP
CLA
7AD
clA
TAD
SZA
WL T
FREE
TAD
SZA CLA
HLT
FREE
TAD

SZA CLA
HET
FREE
TAD

SZA €LA
HLT
FREE
TAD

SZA CLA
LT
FREE
TAD

SZA CLA
FREE

TSY24A,

75728,

CLA

LIRD
ADX
FYSTBey
LoopPcCY
LOogP
ACLRX
1RY
(FYSTB
FPC

CAPT

181

IRy

FYSTBwY

IRa

IR2

IR3

1R4

IR5

/GEY THE ADDRESS 0F INDEX REG O
/SET INDEX POINTER [N APT
/ZERD DATA WORD

/SET LOOP COUNY FOR 1@% PASSES
/THROUGH EACH BATA PATTERN
/2ERO INDEX REGISTERS

/AC87777

/SET IRL T8 7777

/ADDRESS OF FPP INSTRUETIONS
/SET FPC IN APY

/FPP COMMAND REGISYER=zppgQQ
/GEY ADDRESS OF AP?

/STARY FPP

/WALY FOR FPP T0Q COMPLETE INSTRUCYIONS

/GEY NEW R1i DATA

/COMPRE WITH ORIGINAL DATA
/18 1Ry CORRECY?
/NO, LOX1 PAILED
/UNUSED LOCATION

/D010 1RD CHANGE
/YES
/UNUSED LOCATION

/D10 1R2 CHANGE?
/YES
/UNUSED LOEGATION

/DID IR3 CHANGE?
/YES
/UNUSED LOCATION

/DD IR4 CHANGE?
/YES
/UNUSED LOCATION

/DID IRS CHANGE?
/UNUSED LOCATION




/FPF |[NSTRUCTION TEST 2¢

248

241 a3s52
PEY4 2851
<43 ngse
44 F353
245 2854
246 2355
247 7356
248 357
249 2360
259 n361
251 2362
252 2363
253 73484
254 n365
255

256

257

258

259 0366
260 2373
26} 0374
262 P375
263 2376
264 2377
265

266

267

268

269

270

27}

72

273

274

275 7400
276 LTT.FY
277 n402
278 P43
279 IT.L)
8¢ f4n5
283 [ X T])
282 nany
283 P40
284 7411
¢85 7442
286 7443
287 m444
<88 n445
289 n416
290 P447
291 ”420
292 ”421
293 1422

N

1036
764¢
7402
7930
1037
764D
7402
7900
2106
5303
2775!
5300
7009
7000

5773
2409
6005
6806
6po0
6pay
2400

7200
1177
Jgee
37771
7200
1104
3106
45085
7249
3932
1376
3024
6553
1176
6555
7492
6557
5229
7200

DlALL®

TAD

SZA CLA
WLT
FREE
TAD

SEA CLA
HLT
FREE
152

JMP

1S2

JMP
FREE
FREE

NPAGE
JMP 1

‘PAGE

vaes 2eAUGe72

IRé

IR7

LOoP
TSt28B
FTSTR+Y
TST2A

(,«20087600

/TEST DX ON INDEX REGISYER 2

7438 PAGE 6

/D1D 1R6 CHANGE?
/YES
/UNUSED LOCATION

/01D IR7 CHANGE?

/YES

/UNUSED LOCATION
/INCREMENT LOOP COUNTER
/USE SAME DATA 1082 TIMES
/INCREMENT DATA

/RESEY LOOP COUNTER
/UNUSED LOCATIONS

/GO TO NEXY TESY
/JUMP TO NEXY MEMORY PAGE

JARRADRBABNBRDEGVVDOREFRRVRBDRDBIRDDEDROOREDINNRNRG

/ FYSTC,

-/

/

LOX 2
2
FEXIY

/Q’QQ.".!Q...QQ.'l’C.Q...Q.Q..Ol.'....’!..l....

TSY3,  CLA
TAD
nCA
DCA

TST3A, ClA
TAD
DCA

TST3IB, JMS |

~STA
DCA
TAD
DCA
FPCOM
TAD
FPST
HLT
FPIST
JMP
CLA

LIRD
ADX
FTSTC#4

LooPCY
L0oP
ACLRX

IR2
(F¥sTC
FPC

CAPTY

/GEY THE ADDRESS QF INPEX REG 0
/SET INDEX POINTER IN APY
/ZERQ DATA WORD

/SET LOOP COUNY FOR 1pP PASSES
/THROUGH EACH DATA PATTERN
/2ERQ INDEX REGISTERS

/AC87777

/SET lR2 18 7777 _
/ADDRESS OF FPP INSTRUETIONS
/SEY FPC IN APY

/FPP COMMAND REGISYTER=0p20
/GET ADDRESS OF aAPY

/START FPPR

/WA1T FOR PPP YO COMPLETE INSTRUCTIONS
N F=
N ®



JFPP INSTRUCTICN TEST 2C

294
295
296
297
298
299
$00
sl
sn2
303
$04
305
$06
se7
$08
309
$10
s11

7423
7424
7425
7426
7427
"432
2431
7432
7433
7434
7435
7436
7437
7449
P44}
2442
D443
n444

10832
7941
1777¢
7642
7402
1909
193¢
7640
7402
7029
1231
7649
7402
7000
19233
7640
7402
7800

DlaL1p

TAD

clA

TAD

SZA CLA
WL T
FREE
TAD

SZA CLA
WL T
FREE
TAD

SZA CLA
HLT
FREE
TAD

SZA CLA
IR
FREE

vaos
IR2
FISTC+Y

1Rg

IR{

IR3

7138 PAGE 6e1
/GET NEW IR2 DATA

JCOMPARE WITW ORIGINAL DATA
/1S 1RZ CORRECT?
/NO, LDX? FAILED
JUNUSED LOCATION

/D1D IR@ CHANGE
/YES
/UNUSED LOCATION

/01D IRL CHANGE?
/YES
/UNUSED LOCATION

/DID IR3 CHWANGE?
/YES
/UNUSED LOCATION




/FPP INSTRUCT]ON TESTY 2C DlALLg Vvead 2eAUGe72 7138 PAGE 7

312

$13 7445 1034 TAD IR4

314 7446 7649 SZA CLA /D10 1R4 CHANGE

315 P447 7422 HLTY /YES

$16 A450 7020 FREE /UNUSED LOCATION

$17 7451 1035 TAD IRS

$18 2452 7649 SZA CLA /D1D IR5 CHANGE?

919 | M453 7402 HLY /YES

320 p484 7000 FREE /UNUSED LOEATION

921 2455 1036 TAD IR&

322 7456 7649 SZA CLA /DID 1R6 CWANGE?

g23 0437 7402 HLY /YES

$24 r46p 7000 FREE /UNUSED LOCATION

9§25 p4bl 1037 TAO IR?

326 B442 7640 SZA CLA /01D IR7 CHANGE?

327 0483 7402 HLT /YES

w28 p464 7009 FREE /UNUSED LOCATION

429 2465 2106 152 L0ooP /INCREMENT LOOP COUNTER
330 @466 5207 JMP 7S¥38 /USE SAME DATA 142 TIMES
$34 p487 2777¢ 152 FISTCe4 /INCREMENT DATA

$32 2470 52024 JMP TS13A /RESEY LOOP COUNTER

$33 0471 7002 FREE /UNUSED LOCATIONS

334 2472 7200 FREE

335

336

337

338

339

340

3:% /TEST LDX ON INDEX REGISTERS

R

343 /ARataRRaaRanRRRIREORRRRRRNOUORIOREDNODBRBGRONNS

Ja4 / FYSTD, LDX k]

345 / ?

J46 / FEXIT

347 JERDDDBDRRGEUARI RV L RENRIRRAN DRI RND PO NG R PR RO RO

348

$49

350 2473 7200 TST4, cLA )
353 2474 1177 TAD CIRD /GEY YHE ADDRESS QF INDEX REG @
$52 2475 3022 DCA ADX /SEY INDEX POINTER IN APY
353 2476 3775! NCA FTSTD#4 /ZERO DATA WORD

$54 2477 7200 TST4A, CLA

$55 7500 1104 TAD LooPCY /SET LOOP COUN?Y FOR 1@P PASSES
356 2503 31726 DCA LooP /THROVUGH EACH DATA PATYERN
$57 2502 4505 TST4B, JMS | ACLRX /ZERO INDEX REGISTERS

358 2503 7249 STA /ACs7777

$59 o524 3033 DCA 1IR3 /SET IR Y0 7777

K1.Y') 2585 1374 TAD (FTSTD /ADDRESS OF FPP INSTRUCTIONS
S61 2526 3921 DCA FPC /SET FPC IN APY

862 75087 6553 FPCOM /FPP COMMAND REGISYER={p0@0
63 2510 1176 TAD LAPT /GET ADDRESS OF aP?

364 2511 6555 FPST /WAIT FOR FPP T0 COMPLETE INSTRUCTIONS

$65 2512 7482 HLT £
366 c:-5F13 6557 FPIST /WAL "R FPP T0 COMPLETE INSYRUCTIONS



/FPP INSTRUCTIEN TEST 2C

387
s68
S69
79
§71

~

2514
n515
®516
2517
2520

5343
72080
1033
7041
1775

DIALLR

JMP
CLA
TAD
ClA
TAD

-

vae3 22AUGnT72 7138 PAGE 7e1
121

IR3 /GET NEW IR3 DATA

FTISTD#¢ /COMPARE WlTu GRIGINAL DATA




/FPP INSTRUCT]ON TEST 2C DIALLZ VvPes 2eAUGer2 7138 PAGE 8
372
§73 7521 7640 SEA CLA /1S IR3 CORRECT?
$74 7522 7422 HLT /NO, LDX3 FAILED
875 P523  7¢20 FREE /ZUNUSED LOCATION
376 7524 1232 TAD IR
877 2525 764¢ SZA CLA /01D IR2 CHANGE
$78 7526 7422 HLT /YES
379 Po27 7209 FREE /UNUSED LOCATION
$8p 530 1231 TAD IRy
$81 7531 7649 SZA CLA /01D JR1 CHANGE?
382 7532 7402 NLT /YES
$83 2533 7p00 FREE /UNUSED LOCATION
584 n534 1232 TAD 1R2
385 7535 7649 SZA CLA /010 1R2 CHANGE?
$86 536 7402 s T /YES
$87 2537 7999 FREE /UNUSED LOCATION
388 a54g0 1034 TAD IR4
$89 0541 7640 SZA CLA /01D IR4 CHANGE?
$90 2542 7402 HL T /YES
391 M543 70020 FREE ZUNUSED LLOCATION
$92 7544 1035 TAD IR8
$93 P545 7640 SEA CLA /01D IR5 CHANGE?
$94 2546 7482 HLT /YES
395 n547 7089 FREE /UNUSED LOCATION
$96 7550 1036 TAD IR
$97 9551 7649 SZA CLA /DID JR6 CHANGE?
598 2552 7402 HLY /YES
399 0553 7000 FREE /UNUSED LOCATION
400 P554 1037 TAD IRY
401 2555 7649 SZA CLA /D10 IR7 CHANGE?
4p2 P556 7402 HL Y /YES
423 2557 7000 FREE ZUNUSED LOCATION
404 7580 2106 152 LQopP /INCREMENT LOOP COUNTER
405 2563 5302 JMP TS748 /USE SAME DATA 182 TIMES
4an6 @562 2775 182 FISTDe4 /INCREMENT DATA
4n7 2563 5277 JMP TST4A /RESEY LOOP COUNTER
408 r564 7000 FREE /UNUSED LOCATIONS
409 2565 7080 FREE
410
411
412
413
414 NPAGE /G0 TO NEXT TEST
415 n566 5773 JMP ] {(\+20087600 /JUMP Y0 NEXT MEMORY PAGE
416 rP573 0600
417 n574 6417
418 575 6920
419 2576 €042
420 577 6913

2609 PAGE

A



JFPP INSTRUCTIEN TEST 2C

421
422
4238
424
425
426
427
428
429
430
431
432
4383
434
435
436
437

438

439
440
44

442

443

444

445
446
447
448
449
450
453
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
47¢
471
472
473
474
475

~

P60Q
reny
Y]
neR3
TYL
neAs
nese
nen7
o640
7e11
0612
0613
64
7615
2646
2647
1Y 3
ne29
ra22
7eR3
PeT4
7625
#7626
2627
P63l
7631
re32
7633
2634
P635
7636
ne37
B64P
7641
p64e
P643
7644
n645
7646
peAa7
ne509
7651
me52
n653
ne54

7200
1177
3p22
3777
72082
1104
3106
4505
7249
3034
1376
3921
6553
1176
6555
7402
6557
5220
7200
1834
7044,
L777¢
7640
7402
7800
1039
7648
7402
7000
1031
764p
74022
7000
1932
7640
7402
7080
1033
7642
7402
Todw
1835
7649
7402
7009

DlALLD

/TEST DY ON [NDEX REGISTERY

vaasd

-

7138 PAGE 9

ZXIZZZETIZASRRISRRSR R RS R SRS AR SRS R SAL R R A2

/ FISTE,
/
/

LaXx
Iy

FEXIY

/oaBtoBestORBRPRIDRQRRORENQHBRDEBDRBRPRBGNORORERY

TST5,  CLA
TAD
NCA
DCA
TSTSA, CLA
TAD
DCA
JMS 1
STA
DCA
TAD
DCA
FPCOM
TAD
FPST
LY
FRIST
JMP
CLA
TAD
ClA
TAD

YSY58,

SEA CLA

HLT
FREE
TAD

SEA CLA
Wi T
FREE
TAD

SZA CLA
WL T
FREE
TAD

SZA CLA
WL T
FREE
TAD

SEA CLA
HL T
FREE
TAD

SZA CLA
ML Y
FREE

[IRrR2
ADX
FYSTE#Y
LooPCY
LOOP
ACLRX
1R4
(FYSTE
FPC

CAPT

1o

1R4

FTSTE#Y

IRp

1Ry

IR?2

IR3

IR5

/GET TWE APDRESS OF INDEX REGP
/SET INDEX POINTER N APT
/7ZERO DATA WORD

/SEY LOOP COUNT FOR 1@0 PASSES
/THROUGH EACH DATA PATTERN
/ZERO INDEX REGISTERS

/AC87777

/SET JR Y0 7777

/ADDRESS OF FPP INSTRUCTIONS
/SET FPC IN APY

/FPP COMMAND REGISTER=PQAQ
/GET ADDRESS OF AP?

/STARY FPP

/WALT FOR FPP TO COMPLETE INSTRUCTIONS

/GET NEW [R4 DATA

/COMPARE WITW ORIGINAL DATA
/18 R4 CORRECY?
/NO, LDX4 FAILED
/UNUSED LOCATION

/D10 IR@ CHANGE
/YES
/UNUSED LOCATION

/D1D IRL CHANGE?
/YES
/UNUSED LOCATION

/010 IR2 CHANGE?
/YES
/UNUSED LOCATION

/DID IR3 CHANGE?
/YES
/UNUSED LOECATION

/D10 1RS5 CHANGE?
/YES
/UNUSED LOCATION




/FPP INSTRUCTICON TEST 2C

47¢

677 2555 1036
%2’ 2856 7641
479 7657 7422
4Ry 2863 7080
anl 7661 1337
4R il Y4 764¢
48y 2663 7472
484 P84 7000
485 ~665 2126
486 P66 5207
487 ?667 2777
448 7673 5224
489 2671 70290
499 7672 7000
493

492

493

494

495

496

497

498

499

LY.J

E1S

LTV

5n3

504

505 2673 7229
506 674 1177
507 7675 30822
408 P676 3775¢
%@9 pe77 7200
Y40 2773 11074
543 p72) 33106
042 722 4595
943 2783 7249
y14 pre4 3935
»15 2785 1374
546 pr06 3921
517 #7087 6553
518 2718 1176
519 2711 6555
920 f712 7422
521 743 6557
522 P744 5343
523 745 7200
524 72716 1035
525 717 70841
526 2728 177%!
527 7721 76492
528 #7722 74p2
02y n723 7028
530 7724 1930

DIAL

TAD
SZA
HL_T
FREE
TAD
52ZA
LT
FREE
152
JMP
152
JMP
FREE
FREE

/TEST LDX ON INDEX REGISTERS

10

CLA

CLA

veas

1R¢

IR?

LooP
1SY58
FYSTE®Y
TSY5A

7138 PAGE 12

/010 IR6 CHANGE?
/YES
/UNUSED LOCATION

/DI1D IR7? CHANGE?

/YES

/UNUSED LOCATION
/INCREMENT LOOP EQUNTER
/USE SAME DATA 170 TIMES
/INCREMENT DATA

/RESET LOOP COUNTER
/UNUSED LOCATIONS

/QQQ’Q'.Q..QQ..'O.!.IO.....Q.l.'l’.!i..li...'.!.

/ FYSTF, LODx
/ 0
/ FEX1Y

RN R RGRRNBORRROBIGRVDIRRNBRBREDRABRBODBOBEDDRPONNDN

7576,  CLA
TAD
DGA
DcA
cLA
TAD
DCA
JMS
STA
DCA
TAD
nCA
FPCO
TAD
FPST
HLT
FPIS
JMP
CLA
TAD
ClA
TAD
SZA
HLT
FREE
TAD

TST6A,

TSYéB,

M

T

CLA

CIRO
ADX
FTISTFed
LOoPCY

LOoP
ACLRX

IRS
(FESTF
FPC

CAPT

1?3
IRS

FTSTF+3

IRD

/GET THE ADDRESS QF INDEX REG @
/SEY INDEX POINTER IN APY
/ZERQ DATA WORD

/SEY LOOP EOUNY FOR 1@¢ PASSES
/THROUGH EACH DATA PATTERN
/ZERQ INDEX REGISTERS

/AC87777

/SEY IR5 TO 7777

/ADDRESS QF FPP INSTRUCTIONS
/SEY FPC IN APY

/FPP COMMAND REGISTERamp@p
/GET ADDRESS OF APT

/STARY FPP

/WALT FOR FPP Y0 COMPLETE INSTRUCTIONS

/GET NEW IR5 DATA

/COMPARE WITH ORIGINAL DATA
/1S 1R5 CORRECT?
/NO, LDXS FAILED
/UNUSED LOCATION

£

{
i



/FPE INSTYR_CTIBN TEST 2C

231
532
238
Hrl4
535
PRI

~

2725
2726
2727
*732
2731
2732

7649
7472
7072
1831
7642
7422

DIALLD

SZA CLA
HLT
FREE
TAD
SZA CLA
WLT

vees

IRy

2eAlUGe72

—_—_—

7138

/010 IR@ CHANGE
/YES
/UNUSED LOCATICN

/D10 JR1 CHANGE?
/YES

PAGE 17l




JFPP INSTRUCTION TES' 2C 0lALLe Voe3d 2eAUGe72 7138 PAGE 14
537

538 7733 720¢ FREE ZUNUSED LOCATION
539 7734 10832 TAD IR2

549 7735 764¢ SZA CLA /D10 1R2 CHANGE?
541 2736 7402 HLT /YES

542 7737 720 FREE /UNUSED LOCATION
543 7740 1933 TAD {R3

544 N741 764 SZA CLA /DID IRJI CHANGE?
945 7742 7402 HLTY /YES

946 n743 7200 FREE /UNUSED LORATION
47 ?744 1034 TAD IR4

948 n745 T764p SEA CLA /D1D 1R4 CHANGE?
b4y n746 7422 HLT /YES

250 n747 7009 FREE /UNUSED | OCATION
953 2750 1036 YAD IRé

552 n753 7640 SZA CLA /D1D IR6 CHANGE?
553 9752 7402 ML T /YES

54 p753 7000 FREE /UNYSED LOEBATION
555 A754 L0237 TAD 1RY?

556 7755 7640 SZA CLA /D1D IR7 CHANGE?
%57 n756 7402 HLT /YES

»58 n7%7 7000 FREE /UNUSED LOCATION
%59 P68 2306 1S2 LOooP /INCREMENT LOOP COUNTER
1.7 p761 5302 JMP TST6B /USE SAME DATA 100 TIMES
561 B762 2775¢ 152 FTSTFa4 /INCREMENT DATA

62 n7643 5277 JMP TST6A /RESEY LOOP COUNTER
569 m764 7900 FREE /UNUSED LOECATIONS
964 p765 7000 FREE

265

566

%867

968

569 NPAGE /G0 YO NEXT FTEST
w79 n766 5773 JMP ] (,+20087620 /JUMP TO NEXT MEMORY PAGE

57% @773 1000
572 0774 6@34
573  p775 6032
574 9776 6024
575% n777 6925
1000 PAGE

v
N



/FPP INSTRUCTION TEST 2C

276
577
578
579

SRy

b81
582
583
84
85
286
287
588
»89
290
591
992
293
594
295
596
°97
298
599
609
601
602
603
624
605
606
o7

028

6n9
610
611
812
13
014
615
616
€17
6186
619
621
621
622
623
624
625
626
627
628
629
630

~

7200
1177

~3g22

3777¢
7200
1104
33106
450%
7249
3936
1376
3g21
6553
1176
6555
7402
6557
5220
7208
1036
7041
1777
7649
74082
7200
1030
7640
7402
7200
1831
7649
7402
7000
1032
7649
7422
7900
1833
7649
74342
7000
1934
7640
74032
7090

nlALLR

vaed

JTEST LOX ON INDEX REGISTERSG

2=AUGaT2

_—

7138 PACE 12

/2ot et ool tRRBRTORNOLRRRRBRORBEBROBRHEDRVIBBOONORY

/ FYSTG,
/
/

L2x ]

Y
FExIY

XX AR 22 SRR RRRXERRRARRARRAZRES 2SR 2 2 R4

TST7 CLA
TAD
NCA
DCA
CLA
TAD
DCA
JMS !
SYA
DCA
TAD
DCA
FPCOM
TAD
FPST
HLT
FPISY
JMP
CLA
TAD
Cla
TAD
SZA
HL, T
FREE
TAD
SZA CLA
HLT
FREE
TAD

SZA CLA
HLT
FREE
TAD

SZA CLA
HLT
FREE
TAD

SZA CLA
HLT
FREE
TAD

SEA CLA
HLT
FREE

TST7A,

TST78,

CLA

[IR2
ADYX
FYSTGe4
LoaoPCY
LOoP
ACLRX
1R4
(FTSTG
FPC

CAPY

194

IR¢

FTISTGwy

IRg

IRY

IR2

IR3

IR4

/GET THE ADDRESS OF INDEX REGO
/SET INDEX POINTER IN APY
/72ERDO DATA WORD

/SET |LOOP COUNY FOR 19¢ PASSES
/THROUGH EACH DAYA PATTERN
/Z2ERO INDEX REBISTERS

/AC=27777

/SET IR6 YO 7777

/ADDRESS OF FPP INSTRUCTIONS
/SET FPC IN APY

/FPP COMMAND REGISYERsop@Q
/GEY ADDRESS OF APY

/SYART FPP

/WALIT FOR PPP Y0 COMPLETE INSYRUCTIONS

/GET NEW IR6 DATA

/COMPARE WITH ORIGINAL DATA
/18 IR6 CORREC??
/NO, LDX6 FAILED
/ZUNUSED LOGATION

/D10 JRE CHANGE
/YES
/UNUSED LOCATION

/01D JRL CHANGE?
/YES
/UNUSED LOEATION

/DID IR2 CHANGE?
/YES
/ZUNUSED LOCATION

/DID 1IR3 CHANGE?
/YES
/UNUSED LOEATION

/DID 1R4 CHANGE?
/YES
/UNUSED LOCATION




/FPP INSTRUCTICN TEST 2C DIALLE V2P3 2vAJGn72 7i38 PAGE 13

Y 1255 1235 TAD 1RS

£33 1256 7649 SZA CLA /01D IR5 CHANGE?

824 1457 7422 HLT /YES

635 1260 70020 FREE /UNUSED LOCATION

83¢ 1261 1237 TAD IR?

837 1062 7649 SZA CiA /D10 IR7? CHANGE?

638 1263 7422 HLY /YES

639 1264 702y FREE /UNUSED LOCATION

640 1265 2106 152 LOOP /INCREMENT LOOP COUNTER
041 1966 5207 JMP 1ST78 /USE SAME DATA 122 TIMES
642 1267 2797 152 FYSTG#Y /INCREMENT DATA

644 1078 5204 JMP TST74 /RESEY LOOP COUNYER

644 1871 700D FREE /UNUSED LQCATIONS

645 1972 7@@p FREE

846

647

648

649

058

651 /YEST | DX ON INDEX REGISTERY

652

_653 /.QI'.‘i.l..'l'..'QlQQQ.'Q.'..."....i.'...ﬂ“l.l.

654 / FTSTH, LDX 7

655 / 2

656 - / FEX1Y

657 /0Nt RBORDRBRRNDEVRRORDORGDIDRRVISROGENBCGRIRERRNE

658

659

660 1273 7200 TST8, CLA

061 1974 1177 TAD CIRrR /GEY THE ADDRESS QF INBDEX REGR
062 1275 3922 pDCa ADX /SET INDEX POINTER IN APY
663 1876 377%¢ DCA FYSTH#L /ZERD DATA WORD

664 1277 7200 TST8A, CLA )

665 1128 1104 TAD LooPCY /SET LOOP EGOUNY FQR 100 PASSES
666 1101 3106 DCA Loop /THROUGH EACH DATA PATTERN
067 1182 4585 TST8B, JMS ! ACLRX /ZERQ INDEX REGISTERS

668 1103 7242 SYA 7ACR7777

069 1104  3p37 DCA IR? /SEY [R7 Y0 7777 i
670 1185 1374 TAD (FFSTH /ADDRESS OFP FPP INSTRUCTIONS
671 1126 3923 DCA FPC /SET FPC [N APY

672 1187 6553 FPCOM /JFPP COMMAND REGISYER=(gRD
673 1110 1176 TAD CAPTY /GEY ADDRESS OF APY

674 1111 6555 FPST /START FPP

675 1112 74172 HLY

676 1113 6587 FPISY /WAIT FOR FPP TO COMPLETE INSTRUCTiONS
677 1114 5313 JMP v o1

678 1115 7200 CLA

679 1116 1037 TAD IRY /GET NEW IR? DATA

680 1117 7041 ClA

681 1120 1775¢ TAD FTSTHeY /COMPARE WITH BRIGINAL DATA
682 1121 76449 SZA CLA /1S ]R7 CORRECT?

683 1122 7402 HLT /NO, LDX FAILED

684 1123 70920 FREE JUNUSED LOEATION

685 1124 1039 TAD IRQ

) //hA
f  / o/



/FPP OINSTRUCTICN TEST 2C

6R6
BH/
648
[ R4
699
691
692

o~

1125
1126
1127
1132
1131
1132
1138

7649
7422
7222
1231
T64y
7472
7822

DIALig vEr3d

SZA CLA

LT

FREE

TAD 1Ry
SZA CLA

T

FREE

-~
7138 PAGE 13«1l

/D10 IR2 CHANGE
/YES
/UNUSED LOZATION

/01D 1R1 CHANGE?
/YES
/JUNUSED LOCATION




/FPP INSTRUCTICN TEST 2C

693
694
695
696
697
698
699
708
701
182
703
704
705
796
707
708
709
710
711
712
743
744
715
716
747
718
749
720
721
722
723
724
725
726
727
728
729
738

1134
1135
1136
1137
1149
1141
1142
1143
1144
1145
1146
1147
11590
1183
1182
1153
1194
1155
1156
1157
1162
1164
1162
1163
1164
1165

1166
1173
1174
1175
1176
1177

1232
7642
7472
7800
1033
7649
7402
7200
1934
7642
7402
7009
1035
764¢
7402
7009
1036
7640
7402
70092
2106
5302
2775¢
5277
7000
7000

5773
1200
8043
6044
6936
6037
1209

CIALLD

TAD

SZA CLA
¥
TREE
TAD

SZA CLA
HLY
FREE
TAD

SZA CLA
We Y
FREE
TAD

SZA CLA
WL T
FREE
TAD

SZA CLA
WL Y
FREE
182

JMP

1S2

JMP
FREE
FREE

NPAGE
JMP 1

PAGE

vegs 2ehlUGe72

IR2

IR3

1R4

IRS

IR6

LOQP
TSt88
FTSTHeY
TSY8A

(14200487600

7138 PAGE 14

/01D 1R2 CHANGE?
/YES
ZUNUSED LOCATION

/DID IR3 CWANGE?
/YES
/UNUSED LOCATION

/D10 [R4 CHANGE?
/YES
/UNUSED LOCATION

/01D IR5 CHANGE?
/YES
/UNUSED LOCATION

/DID IR6 CHANGE?

/YES

JUNUSED LQCATION
/INCREMENY LOOP CQUNTER
/USE SAME BATA 182 TIMES
/INCREMENT DATA

/RESET LOOP COUNTER
JUNUSED LOCATIONS

/G0 TO NEX? TESY
/JUMP 10 NEXT MEMORY PAGE



JFPP INSTROQTION TEST 2C

731
732
T8
134
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
77
771
772
773
774
77%
776
777
778
779
789
781
782
783
784
785

7209
1377
3g22
1104
3106
4776
7201
4505
1375
3g21
6553
1176
6555
74082
6557
5216
7200
1774/
7041
17774
7642
7402
7808
1773!
7043
1772
7649
7472
7008
17731
70841
1770’

"TALYLR

/JTEST LOX ON ALL INDEX REGISTERS

vaad

2=AUG=T72

_—
7138 PAGE 1®

/HaetoRRoeRRIeIIBSSRRRORBRRRRNBELBENONRNRRBRONDBRY

el
¥

1
2

~

BRRDRRDBRIRARERBEBQCRORRBORDRORADNIQRONRRDDORBRD

/ FISTJ,  LOx

/ FYSTJg, 1234

/ LOX

/ FTISTJL1, 2345

/ LOX

/ FYSTJy2, 3456

/ LOX

/ FYISTJ3, 4547

/ LO0X

/ FISTJ4, 4321

/ LDX

/ FYSTJ5, 5432

/ LDX

/ FYSTJ6, 6543

/ LOX

/ FYSTJ?,7654

/ FEXIT

/

TST9 CLA
TAD (7772
DCA ADYX
TAD LooPCY
nCaA LoopP
JMS SAVBIN

TST9A, CLA IAC
JMS 1 ACLRX
TAD (FTST
nCA FPC
FPCOM
TAD CARY
FPSY
HLT
FP1STY
JMP 1?4
CLA
TAD FTSTJR
claA
TAD {R{g
SZA CLA
HT
FREE
TAO FYSTJL
ClA
TAD 1R11
SZA CLA
HLT
FREE
TAD FT3TJ2
ClA
TAD IR12

/GET ADDRESS OF INDEX REG @
/SEY INDEX POINTER [N APY

/SEY |,OOP GOUNY FOR 102 PASSES
/THROUGH THWE TEST

/SAVE BINARY LOADER

/BERQ INDEX REGISTERS (777@«7777)
/GEY ADDRESS OF FPP INSTRUCTIONS
/SEY FPC IN APY

/FPP COMMAND REGISYER = 700

/GEY ADDRESS OF aPY

/STARY FFP

/WALT FOR FPP 70 COMPLETE INSTRUCT{ONS

/GET FIRST DAYTA WORD

/COMPARE WITH INNEX REG @
/1S IRP CORRECT?

/NO

/NOT USED

/GET DATA SECOND DATA WORD

/COMPARE WITH IR{
/1S 1RL CORRECT?

/NO

/NOT USED

/GET THIRD DATA WORD

/COMPARE W1TH IR?




/FPP INSTRUCTION TEST 2C

786 12490 7649
787 1241 7402
788 1242 7009
789 1243 1787
79¢ 1244 7p44
791 1245 1766’
792 1246 7649
793 1247 7402
794 125¢ 7009
795 1251 1765
796 1252 7941
797 1253 1764
798 1254 7640
799 1255 74922

nNlALLR

SZA CLA
HLT
FREE
TAD

clA

TAD

SZA CLA
HLT
FREE
TAD

Cla

TAD

SZA CLA
LT

veas

FTSTJ3

IR13

FISTU4
IRy 4

7438 PAGE 15e1

/18 IR2 CORRECT?

/NO

/NOY USER

/GEY FOURTH DATA WCRM

/COMPARE WITW IR3
/1S 1IR3 CORRECY?

/NO

/NOT USED

/GET FIFTH DAYA WORD

/COMPARE WITH IR4
/1S 1R4 CORRECY?
/NO



-~ - - '

/FPP INSTRUCTICN TEST 2C DlALig V233 2=AUGe72 7138 PAGE 16
800 1256 7209 FREE /NOT USED
L1 1257 1763’ TAD FISTJS /GET SIXTH DATA WORD
822 1260 7041 clA
8R3 1261 1762 TAD IR{5 /COMPARE W1TH IRS
BG 1262 T64¢ SZA CLA /1S 1R5 CORRECTY?
8os 1263 7402 WLT /ND
8a6 1264 7900 FREE /NOT YSED
807 1265 1761 TAD FTSTJ6 /GET SEVENTH DATA WORD
808 1266 73431 ClA
u2y 1267 1768 TAD 1R16 /COMPARE WITH IRé
819 1278 7649 SEA CLA /1S 1R6 CORRECY?
811 1271 7402 HLY /NO
812 1272 7@00 FREE /NOT USED
813 1273 1787¢ TAD FYSTJ? /GET EIGHTW DATA WORD
814 1274 7041 CIA
815 1275 1756! TAD 1R{7 /COMPARE WITH IR?
816 1276 7649 SZA CLA /1S 1R? CORRECY?
817 1277 7402 HLT /NO
818 1388 7000 FREE /NOT USED
819 1381 2306 152 LooP /102 PASSES?
g2p 1382 5286 JMP TST9A /N0, RETURN
821 1383 4755¢ JMS RESBIN /RESTORE BINARY LOADER
822 1304 7200 FREE /UNYSED LOCATIONS
423 1385 7@00 FREE
824
825
826
827 NPAGE /G0 YO NEXT TEST
828 1386 5754 JMP 1 (,+200876p82 /JUMP Y0 NEXT MEMQORY PAGE

829 1354 1409
838 1355 4240
631 1356 7777
832 1357 6067
633 1360 7776
834 1361 6065
435 1362 7775
836 1363 6263
837 1364 7774
838 1365 6061
839 1366 7778
840 1367 6857
a1 1378 7772
842 1371 6@55
843 1372 7771
844 1373 6253
845 1374 6251
846 1475 6850
g47 1876 4227
848 1877 7779
1409 PAGE
549




/FP® INSTRUCTION TEST 2¢

£ o BN B S

& €F 43 43 3 (X LK

AR AU A N AW

@ o
[ RV
© O N

aéd

ao
o o
~No

663
B84
B85
1Y
Bs7
868
869
872
874
872
873
874
875
876
877
§78
879
§8Q
88}
482
LN
§84
§8bd
88¢
87
888
889
8og
891
89¢
893
894
89%
896
897
8§98

1409
1421
1402
1403
1404
1405
1406
1407
1410
1411
1412
1443
1414
1415
1416
1417
1420
1424
. 1422
1423
1424
1425
1426
1427
1439
1634
1432
1433
1434
1435
1436
1437
144
1441

7300
1177
3922
3777
4525
3110
7209
1104
3306
7300
1376
3921
1176
6555
7402
7308
1777¢
1149
3140
6557
5223
7300
1140
7043,
1030
7449
7402
7009
2108
5241
27771
5206
7929
7000

nlALLg V203 2eAUCe72 7138 PAGE 17

/TEST AODDX ON INDEX REGISTER 2

/0564’#“éa&“ﬂﬁﬁ#idi#cﬁ&ﬂi#*‘#ﬁﬁ“GQGQG*GQGGQGGQQQG

/ TANDX?, ADDX o
/ ¢
/ FEXIT

/oRoRRABRLOBON LRI ARORVIDONODOENDUHBEROIRBRR RN

TSTL2, CLA CL|
TAD

[1R2 /GET ADDRESS OF {R®

DCA ADX /SET INDEX POINTER IN APY

DCA TADXG*4 /2ERO DATA WORD

JMS 1 ACLRX /CLEAR INDEX REGISTERS

NCA 12 /CLEAR SIMULATED INDEX REGJSYER
TSTiPA, CLA -

TAD LooPCY /SET LOOP EOUNT FOR {@n PASSES

1) LooP /THROUGH EACH DATA PATYERN
TSY108, CLA CLL

TAD (YADXR /GEY TEST ADDRESS

DCA FPe /SET FPC COMMAND REGISTER s pgo@

TAD LAPY /GEY ADDRESS OF APY

FPST /STARY FPP

WL T

CLA CLL

TAD TADXB Y /GET DATA WORD

YAD T2 /ADD TO SIMULATED INDEX REGISTER

DCA 12 /SAVE SIMULATED INDEX REGISTER

FP]ST /WAIT FOR FPP T0 COMPLETE

JMP cof /TEST PROGRAM

CLA CLL

r?o T2 /GET SIMULATED IMDEX REGISTER

clA

TAD 1Rp /COMPARE WITH IRm

SZA /1S 1R® CORRECT?

MY /NO

FREE /UNUSED LOCATION

152 L.ooP /DONE 424 FIMES?

JMP TSti28B /NO, SAME DATA AGAIN

12 TADXZ#Y /YES, INCREMENT DATA

JMP TST174A /TEST NOT FINISHED

FREE /UNUSED LOCATIONS

FREE



JEPF INSTRUCTICN TEST 2C

B9y
9
PR
Y72
¥73
Y74
ye5
y26
g7
y’8
929
y1ie
911
y12
943
Y14
915
v16
¥47
918
919
vae
924
v22
923
¥24
925
926
927
928

929

930
933
932
¥33
¢34
935
936
937
¥38
939
94p
v41
Y42
va3
944
yas
v46
¥47

A~

1442
1443
1444
1445
1 44¢
1447
1459
1451
1452
1453
1454
1455
1496
1457
1460
1461
1442
1463
1464
1465
1466
1447
1472
1471
1472
1473
1474
1475
1476
1477
1508
1501
1502
1503
1574

7308
1177
3922
3775¢
4505
3110
7200
1104
3106
7300
1374
3924
6553
1476
6555
7402
7300
1775¢
1112
3110
6587
5266
7389
1119
7041
1231
744p
7402
7009
2406
5253
2775¢
5259
7008
7009

-

NiAL1g va23 2mAUG=72 7138 PAGE 1%

/TEST AJNX ON INDEX REGISTER 1

/apRtRdoadidneedORUBRRRDBBRDEHBIERNSRIIHDIRIBH RN
/ TADXY, ADAX 1
/ a

/ FEXIT
I T T T TR

TsT11, CLA CLL

TAD CIR2 /GET ADDRESS OF iRp

nCA ADX /SEY INDEX POINTER [N APY

DCA TADX141 /ZERO DATA WORD

JMS 1 ACLRX /CLEAR INDEX REGISYERS

DCA 12 /CLEAR SIMULATED INDEX REGISTER
TSTL1A, CLA

TAD LOoPCY /SET LOOP CGOUNY FOR 198 PASSES

NCA Loor /THROUGH EACH DATA PATTERN
TST11B, CLA CLL

TAD (TADX1 /GETY TEST ADDRESS

nCa FPEC /SEY FPRC IN APY

FPCOM /FPP COMMAND REGISYTER = 0@00

TAD LAPT /GET ADDRESS OF aPY

FPST /START FPP

HLT

cLA CLL

TAD TADXL+4, /GET DATA WORD

TAD T2 /ADDTO SIMULATED INDEX REGISTER

nCA T2 /SAVE SIMULATED INBEX REGISTER

FPIST /WAIT FOR FPP Y0 COMPLETE

JMP T /TESY PROGRAM

CLA CLL

TAD T2 /GET SIMULATED INDEX REGISTER

CIA

TAD 1Ry, /COMPARE WITH IRY%

SZA /18 1Ry CORREC??

HL T /NO

FREE ZUNUSED LOCATION

152 LOooP /DONE 182 TIMES?

JMP TST11B /NO, SAME DATA AGAIN

152 TADX1+1 /YES, INCREMENT DA%A

JMP TST11A /TEST NOT FINISHED

FREE /UNUSED LOCATIONS

FREE




/FPP INSYRUCTION TEST 2C

¥486
¥4y
yoe
¥51
vyo52
¥53
¥54
¥55
¥56
¥57
9§58
959
y60
¥y61
962
963
64
965
966
967
968
969
970
973
972
973
y74
975
976
977
978
979
988
¥81
982
983
y84
985
986
987
988
8¢9
Y90
y91
y92
793
994
995
996
997
v98
999
100
1021
1e0P2

1505
1526
1507
1519
1511
1512
1543
1514
1515
1546
1517
1529
1521
1522

-4523

1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1549
1544
1542
1543
1544
1545
1546
1547

1550
1571
1572
1573

7300
1177
3922
3773
4505
3110
7200
1104
3106
7300
1372
3023
6553
1176
6535
7422
7300
1773¢
1110
3140
6557
5333
7300
1140
7041
1032
7440
7402
7000
23,06
5316
2773/
53438
7000
7000

8771
1670
6105
6176

/TEST ADOX Qv

nTALLR

vaza3 2eAyGe’2

INJEX REGISTER 2

7438 PAGE 19

/QQ*“#'EGﬁ6600GQOOQG666&‘9&!#6'0“09060000'9.§.§¢

/
/
/

TADX2,

AJDX ?
?
FExXIT

/Q'Q“il’G0#000.“O0QGG&QCQQG.*.DQ!..DGOO.!.'IQQIO

TST12,

TSY124,

TST128y

CLA CLL
TAD

ncaA

DCA

JMS 1
DCA

CLA

TAD

DCA

CLA CLL
TAD

DcA
FPCOM
TAD
FPST
HLT

CLA CLL
TAD

TAD

nCA
FP1ISY
JMP

CLA CLL
TAD

clA

TAD

SZA

W T
FREE
152

JMP

152

JMP
FREE
FREE

NPAGE
JMP 1

[IR2
ADYX
TADX2¢3
ACLRX
T2

LoopPcCY
LooP

{YADX2
FPC

LAPT

TADX2¢4
12
T2

L}
T2
IR2

L0oP
1S7128
TADX2+4
TST124

((#27087607

/GET ADDRESS OF {RZ
/SET INDEX POINTER IV APT

/ZERO DATA WORD

/CLEAR INDEX REG!STERS

/CLEAR SIMULATED INDEX REGISTER

/SET LOOP COUNY FOR 192 PASSES
/THROUGH EACH DAYA PAYTERN

/GET TEST ADDRESS

/SET FPC IN APY .

/FPP COMMAND REGISYER & 0209
/GET ADDRESS OF APY

/START FPP

/GET DATA WORD

/ADD TO SIMULATED INDEX REGIATER

/SAVE SIMULATED INBEX REGISTER
/WALT FOR FPP Y0 COMPLETE
/TEST PROGRAM

/GET SIMULATED INDEX REGISTER

JCOMPARE WITH IR2
/1S 1R2 CORRECT?

/NO

/UNUSED LOCATION
/DONE 408 YIMES?
/NO,SAME DATA AGAIN
/YES, INCREMENY DATA
/TEST NOT FINISHED
/UNUSED LOCATIONS

/GO TO NEXY TEST

/JUMP TO NFXT MEMQRY PAGE



JEPP INSTRUCTION TEST 22

1023
1074
1605
1ei6

~

1574
1575
1576
1577

61720
6171
973
6274
1679

DTALLD

PAGE

vees

—_— _~ )

2edlGe72 7138 PARE 19-1




JFPP INSTRUCT]EN TEST 2C

1027
we

1¢29
1012
1¢11
1£12
1213
1¢14
1215
tuib
1e17
1016
1049
1020
1823
122
1023
1024
1025
1026
1027
1028
1029
1030
1033
1032
4033
1034
1035
i036
1037
1038
1039
1042
104y
1042
1043
1044
1845
1046
1047
1048
1049
1650
1051
1e52
1¢53
1054
1255
1056

1600
1601
1602
1603
1674
1605
1606
1627
1610
1611
1642
1643
1644
1645
1646
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642

7300
1177
322
3777
4585
3110
7200
1104
3106
7322
1376
321
6553
1174
6555
7402
7300
1777
1140
3110
6537
5224
7300
1140
7044
1933
7449
7402
7800
2476
52114
2777
5276
7000
7000

“ AL

/TEST ADDX QN INDEX REGISTER 3

12

vaasd

7138 PAGE 20

/0§0°EGGl0#EQQ*ﬁéﬁ#'9“ﬁQQ’Gib&'#"bﬁﬁlﬁ.ﬂ.ﬂﬁ!."

/ TADX
/
/

3

ADDX
e
FEXIT

/!i'ﬂQ'G#ﬁﬁ.l!iii‘ﬁiﬁ.'#bl#iﬁ{ﬂﬂ'iil.ﬁlil'iﬂ#ﬂlb

TSYL3, CLA
TAD
NCA
DCA
JMS
NCA

TSTL3A, CLA
TAD
DCA

TST438, CLA
TAD
DCA
FPCO
TAD
FPST
W, T
CLA
TAD
YAD
DCA
FP1S
JMP
CLA
YAD
CIA
TAD
SZA
LT
FREE
182
JMP
152
JMP
FREE
FREE

CLL

cLb

M

cLL

T
cLL

[IRO
ADX
TADX3#1
ACLRX
T2

LooPCY
LooP

{TADX3
FPE

CAPT

TADX3#4
Y2

12
1ol
T2

IRJ

Loor
TS7138
TADX3+4
TST13A

/GEY ADDRESS OF IR2

/SET INDEX POINTER [N APY

/8ERD DATA WORD

/CLEAR INDEX REGISYERS

/CLEAR SIMULAYTED INDEX REG]STER

/SET LOOP COUNY FOR 410@ PASSES
/THROUGH EACH DATA PATTERN

/GET YEST ADDRESS

/SET FPC IN APY

/FPP COMMAND REGISYTER = @pop
/GEY ADDRESS OF aAPY

/STARY FPP

#/GET DATA WORD

/ADD TO SIMULATED INDEX REGISTER
/SAVE SIMULATED INAEX REGISTER
/WAIT FOR FPP %0 COMPLETE

/TEST PROGRAM

/GET SIMULATED INDEX REGISTER

/COMPARE WITH 1IR3
/1S 1IR3 CORRECY?

/NO

/UNUSED LOGATION
/DONE 108 YIMES?
/N0, SAME RATA AGAIN
/YES, INCREMENT NATA
/TEST NOT FINISHED
/UNUSED LOCATIONS

/



JFPP INSTRUCTIEN TEST 20

1657
1058
1059
1e6l
1861
1062
10648
1064
1265
1066
1067
1068
1069
1070
1671
1072
1073
1074
1275
1076
1077
1078
1079
1089
1081
1082
1083
1084
1¥85
1086
1087
1488
1089
1099
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105

7300
1177
3022
3775¢
4505
3119
7200
1104
3106
7309
1374
3921
6553
1176
6555
7402
73020
1775¢
1112
3110
6557
5267
7300
1110
7044
1934
7440
7402
7000
2196
5254
775!
5251
7009
7802

/YEST ATOX OV

T1ALLe

I\DEX REGISTER 4

2eAliGe72

—_—

7138 PACE 21

JRosBBBEaIRDIQDIDRBPOBRUTREDRIRIBRGETRTODROREDED

/

/
/

TADa4,

A0DX 4
N

FEX]T

X Z ARSI A2 ARARRRAAZ AR R AR 2R X B8 2 2 J

TST14,

TST144,

TST148,

CLA CLL
TAD

nCca

DCA
NLEI
DCA

CLA

TAD

DCA

CLA CLL
TAD

DCA
FPCOM
TAD
FPST
HL T

CLA CLL
TAD

TAD

NCA
FPISY
JMP

CLA CLL
TAD

ClA

TAD

SEaA

WL T
FREE
152

152
JMP
FREE
FREE

[IRD
ADX
TADX4+]
ACLRX
T2

LOoPCY
LoopP

(TADX4
FPE

CAPT

TADX4#4
A
A

124
T2
1R4

LOoP
TST148
TADX4¢q
TST144A

/GET ADDRESS OF (R~

/SET INDEX POINTER [N ApPY

/2ERD DATA WORM

/CLEAR INDEX REGISTERS

/CLEAR SIMULAYED INDED REGISTER

/SET LLOOP COUNT FOR 18P PASSES
/THROUGH EACH DATA PATTERN

/GET TEST ADDRESS

/SET FPC IN APT

/FPP COMMAND REGISTER = 2000
/GET ADDRESS OF aP?Y

/STARY FPP

/GET DATA WORD

/ADD TO SIMULATED INDEX REGISTER
/SAVE SIMULATED INDEX REGISTER
/WAIT FOR FPP YO COMPLETE

/TEST PROGRAM

/GET SIMULATED INDEX REGISTER

/COMPARE WITH IR4
/15 I1R4 CORRECT?

/NO

/UNUSED LOCATION
/DONE 420 ¥IMES?
/NO, SAME BATA AGAIN
/YES, INCREMENT DATA
/TEST NOT FINISHED
ZUNYSED LOECATIONS




/Fop INSTRUCTYIAN.TEST 2C

1476
1127
1178
11729
111¢
1111
1112
1118
1114
1115
1116
1117
1118
1119
1129
1121
1122
1123
1124
1125

1776
1707
17490
1711
1712
1743
1744
1745
1746

7300
1177
3g22
3778
4505
3112
7200
1104
3106

DlALie vead 2eAUGe72 7i38 PAGE 22

/TEST ADDX O\ INDEX REGISTER 5

/"0“§’§ﬂ§ﬂ'0'5‘0.#60'60.0!069‘0#'5.6’9'{9"{.'0
/ TADXS, ADIX 5

/ 2

/ FEXIT
/G9."'DQQCOOQ95!5'.6.'“#&'.ﬂ"b{lﬂ'&ﬂﬁo‘..iﬁ.l.

TST15, CLA CL{

TAD ISLT /GET ADDRESS OF {Rp

nCA ADX /SET INDEX POINTER IM APY

DCA TADXS#1 /2ERO DATA WORD

JMS | ACLRYX /CLEAR INDEX REGISYERS

DCA T2 /CLEAR SIMULATED INDEX REG]STER
TST15A, CLA

TAD LooPCT /SET LOOP COUNT FQR 1pP@® PASSES

DCA LooP /THROUGH EACH DATA PATTERN

-~



~

/FPP INSTRUCTIEN TESY 20 -

1126
1127
1128
1129
113¢
1131
11482
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1347
1148
1149
1150
1151
1152
1153
1154
115%
1156
1157
1158
1159
1160
1161
1162
1163

1717
1728
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1742
1744
1742
1743
1744
1745
1746
1747
1758

1751
1773
1772
1773
1774
1775
1776
1777

7372
1372
3821
6554
1176
6555
7492
7300
1773!
1119
3110
6557
5332
7320
111¢
7841
1035
744p
7402
7008
2106
5317
2773¢
5314
'Ll
7099

5771
290y
6123
6124
6116
8117
6112
6143
2000

TSTL%8,

TlALLe  vEgs3d
TLa CLL

TAD tT42x5
“CA FPr
FPCQM

AN TAPT
FPSTY

HLT

CLA CLL

TAD TADXS+4
TAD T2

nca T2
FPIST

»MP =1

CLA CLL

TAD T2

ClA

TAD IRS

SZA

HLT

FREE

152 LooP
JMP 1TS1158
{S2 TADXS+4
JMP TST15A
FREE

FREE

NPAGE

JMP 1 (,+20087600
PAGE

2eAUG=72

e

7138 PAGE 23

/GET TEST ADNRESS

/SET FPC In APTY

/FPP COMMAND REGHUSTER=7302
/GET ADDRESS OF APT

/START FPP

/GET DATA WORD

/ADD TO SIMULATED INDEX REGISTER
/SAVE SIMULATED INDEX REGISTER
/WAIT FOR FPP TO COMPLETE

/TEST PROGRAM

/GET SIMULATED INDEX REGISTER

/COMPARE WITH IRS
/1S IRS5 CORRECY?

/NO ,

/UNUSED LOCATION
/DONE 180 TIMES?
/NO, SAME NATA AGAIN
/YES, INCREMENT DAYA
/TESY NOT FINISHED
/UNUSED LOCATIONS

/60 70 NEXf TEST
/JUMP YO NEXT MEMORY PAGE




/FPP INGTRUCTION TEST 2C

1144
1165
1188
1587

148
1149
117
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
120
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211

2e00
29021
22022
2923
2004
2025
2006
2g@7
2949
2211
2p12
2p13
2014
2p45
2916
2947
2p22
2923
2922
2923
2924
2925
2p26
2p27
2830
20334
2932
2033
2934
2935
2p36
2837
20409
2041
2042

7300
1177
3g22
37771
4505
3110
7200
1104
3106
7300
1376
39231
6553
1176
6555
7402
7300
1777
1140
3140
6557
5224
7300
1119
7043
1036
7449
7402
7000
2306
5211
2777
5276
7000
7000

DlALYL2 V2oa3 2=AUGe72 7138 PAGE 24
/TEST ADDX QN INDEX REGISTER 6
/Qi"éﬂEGG#&QGQﬁﬁ.'##i#'ﬁ#'ﬂ’#ﬁ"#&#ﬁ“’#b#ﬁbﬁﬁéﬁﬁ
/ TADXG, ADDX .3
/ 2
/ FEXIT
/iilG6!i#éﬂéBQ‘Q#QQQGQ“QQGﬂﬂﬁ&“i“.liaﬂ..ﬂ“ﬁ'l.ﬂl
TST16, CLA CLL
TAD Y] /GEY ADDRESS QF 1Rr
DCA ADX /SET INDEX POINTER IN APTY
DCA TADX6+4 /7ZERO DATA WORD

JMS I ACLRX

/CLEAR [NDEX REGISTERS

DCA T2 /CLEAR SIMULATED INDEX REGISTYER

TST16A, CLA

TAD LOooPCT /SET LOOP COUNTY FQR 102 PASSES
DCA LooP /THROUGH EACH DATA PATYERN
TSTL68, CLA CLL

TAD (TADX6 /GET YEST ADDRESS

DCA FPe /3ET FPC IN APY

FPCOM /FPP COMMAND REGISYTER=0p0Q

TAD LARY /GET ADDRESS OF aP?
- FPST /STARY FPP

HLT

CLA CLL

TAD TADX6#Y /GET DATA WORD

TAD Y2 /ADD YO SIMULAYED INDEX REGISTER
DCA T2 /SAVE SIMULATED INBEX REGISTER
FPIST /WALT FOR FPP YO COMPLETE

JMP vod /TEST PROGRAM

CLA CLL

TAD T2 /GET SIMULATED INDEX REGISTER
ClA

TAD 1R6 /COMPARE WITH IR6

SZA /1S 1R6 CORRECY?

WL T /NO

FREE ZUNYSED LOCATION

152 LooP /DONE 109 ®IMES?

JMP TST168B /NO, SAME DATA AGAIN

152 TADX6+1 /YES INCREMENT DATA

JMP TST16A /TEST NOT FINISHED

FREE /UNUSED LOCATIONS

FREE

./ -



!ﬂll! A~

/EPP INSTYRUCTIEN TEST 2C NislL1g Vvea3 204UGe72 7138 OARE 25
1212
1413
1214 /TEST ADNX ON INDEX FEGISTER 7
1215
1416 /e aad o BN NG R UODRRRIRIREBEISITRBRIRORRDIOUG
1217 / TADX7, ADDX 7
1218 / 2
1219 / FEXIY
1229 /R RO E R R BB E RO R PRI R RROOERDBVD O NP BB BDER RO RDRD
1221
1222
41223
1224 2043 7300 YSY17, CLA CLL
1225 2044 1177 TAD [IRD /GEY ADDRESS OF IR?
1226 2945 3p22 pPCA ADX /SET INDEX POINTER IM APY
1227 2946 3775¢ NnCA TADX7#4 /Z2ERQ DATA WORD
1228 2347 4505 JMS ] ACLRX /CLEAR INDFEX REGISPERS
1229 2958 314182 nca T2 /CLEAR SIMULATED INDEX REGISTER
1230 2931 7202 TSYL17A; CLA
123} 2p52 1124 TAD LOOPCY /SEY LLOOP COUNT FOR 1P® PASSES
1232 2953 33106 DCA LOOP /THROUGH EACH DATA PATTERN
1233
1434 2054 7300 TST178; CLA CLL
1235 2955 1374 TAD (TADX7? /GET TEST ADDRESS
1436 2g56 3@24 DCA FPC /SET FPC IN APT
1237 - 2g%7 6553 FPCOM /FPP COMMAND REGISYER=@@®Q
1238 2068 1176 TAD CAPT /GEY ADDRESS OF aP¥
1239 2p84 6555 FPSY /START FPP
1240 2062 7402 HLT
1443 2963 73¢9 ChA CLL
1242 2084 1775¢ TAD TADX7 44 /GET DATA WORD
1243 2¢65 1140 TAQ T2 /ADD TO SIMULATED INDEX REGJSTER
1444 2966 311P DCA T2 /SAVE SIMULATED INBEX REGISTER
1245 2g87 6557 FPIST /WALY FOR PPP T0 COMPLETE
1246 2078 5267 JMP 104 /TESY PROGRAM
1247 2g74 7300 CLA CLL
4248 2972 111@ TAD T2 /GET SIMULATED INDEX REGISTER
1249 2873  7PAYL ClA
1250 2874 1937 TAD IR7 /COMPARE WITH IR7
1251 2875 764 SZA CLA /1S IR? CORRECY?
1252 2976 7402 HLT /NO :
1253 2877 790¢ FREE JUNUSED LOECATION
1254 2128 2476 1$% LOQP /DONE 120 TIMES?
1255 2121 5254 JMP TSTL78 /NO, SAME DATA AGAIN
1256 2102 2775!¢ 182 TADX7 %4 /YES, INCREMENT NATA
1257 2173 5251 JMP TSTL17A /TEST NOT FINISHED
1258 2174 7p00 FREE /UNUSED LOCATIONS
1259 2125 7pog FREE




JFPP INSTRUCTIEN TEST 2C

1260
1261
4262
1263
1264
1265
1260
1267
1268
1269
1272
1271

1272

1273
4274
4275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
4286
1287
41288
1289
1490
1291
4292
1293
1294
1295
1296
1297
1498
1299
1309
1303
1302
1903
1304
1505
13P6
1307
1978
1379

24246
2127
2110
2111
2112
2143
2114
2115
2116
2147
21292
2123
2322
2423
2124
2125
2126
2127
2432
2133
2132
2133
2134

73080
1177
3p22
4505
3140
7300
1373
3921
6553
1176
6555
7402
6537
5322
2110
5313
7200
1939
7640
7492
7000
10331
7649

nlapie

veas

2eAUGe72

7138 PAGE 26

ZAD0 1 TC ALL INDEX REGISTERS 4296 TIMES
/AND CHECX ANSKERS

/a0t R ooRtRuaRIRRRGLRRRODDRORNVRBORNREBOROBOIOBENY

TADXE,

TSY18, CLA CL{
TAD

NCA

JMS ]

DCA
TST18A, CLA CLL

TAD

DCA

FPCOM

TAD

FPSTY

WL T

FPIST

JHP

1S#

JMP

cLA

TAD

SZA CLA

HLT

FREE

TAD

SZA CLA

ADDX
1
ADDX
1
ADDX
1
ADDX
1
ADDX
i
ADDX
1
ADDX
1
ADDX
1
FEXIY

LIRD
ADX
ACLRX
T2

(TADX8
FPC

CARPY

e

TST18A

IR

1R1

v

{
2

BRRNP RN BB R B BB ROV RPERRNADVRVORBBURBEBORRBEORO RS

/GET ADDRESS OF {Re

/SET INDEX POINTER [N APY
/ZERD INDEX REGISTERS
/8ERD COUNTER

/GET YESY ADDRESS

/SET FPC IN APY

/FPP COMMAND REGISYER=OQ2Q
/GET ADDRESS OF aP¥

/STARY FPP

/WALIT FOR FPP Y0 FINISK
/CHECK FOR END OF YEST
/RUN TEST 4096 TIMES

/218 1RE=3QA7
/NO = ERROR
JUNUSED LOCATION

/1S 1R{=20080%

RS



JEPP st;ﬁuc?ION TFST 2C

1310
1811
1812
1313
1814
1915
1316
1317
1518
1319
1320
1823
1322
13523
1924
1325
1326
1827
1328
1429
1830
1331
1332
1333
1334
1335
1336
1937
1338
1339
1448
1341
1342
1343
1344
1345
1346
1347

~

2135
2136

2137
2140
2141
2142
2143
2144
2345
2146
2147
2159
2151
2192
2153
2154
2155
21586
2157
2169
2161
2162
2163
2164
2465
2166

2187
2172
2173
2174
2175
2176
2477

7422
7020

1932
7649
7422
7029
1833
764D
7402
7000
1034
764D
7402
7020
1835
7649
7402
7000
1036
7644
7402
7002
1937
7640
7492
7008

5772
2asp
¢142
6135
6136
6432
6434
2209

n1AL12 V293 2eAlGe?2

WLT
FREE

TAD I1R?
SZA CLA

HLT

FREE

YAD IR3
SZA CLA

WL T

FREE

TAD 1R4
SEA CLA

WL T

FREE

TAD 1RS
SZA CLA

HLT

FREE

TAD 1R¢
SEA CLA

HLT

FREE

TAD IR?
SZA CLA

HLTY

FREE

NPAGE
JMP ] (,+«20047600

PAGE

_——

7138 PAGE 27

/N0 = ERROR
/UNUSED LOCATIEN

/1S 1R2=02737
/N0 = ERRQR
/UNUSED LOCATION

/18 1R3=00M0?
/NO = ERROR
/UNUSED LOCATION

/1S 1R4=0000?
/N0 = ERROR
/UNUSED LOCATION

/1S 1RS=733217
/N0 = ERROR

/1S 1R630020?
/NO = ERRQR

/1S IR7=03200*
/NO = ERROR
/UNUSED |LOEATIONS

/G0 TO NEXT TEST

/JUMP T0 NEXT MEMORY PAGE




/FPP INSTRUCTICN TEST 20 nlALLa VPe3 2wAUGeY2 7138 PAGE 28

1348

1349 JYEST THE JXN INSTRUCTION

1350

1991 /O RSN BB LIRS NNOBDVOBONBRIBNODEOROB NG IRED

1352 / TUXNy, JXH X2

1359 / 4

1854 / FEXIT

1355 /7 JA SCOPE |, 00P

1356 / TJXNY JMP=NORMALLY NOT USEN
1857 Jad0BationtasascdedpooRRRRsERBNOREVOBORRONBRIRONY

1358

1859

1560

1361

1362 2200 7300 TS¥20, ClA CLL

1363 2201 4585 JMS ! ACLRX /ZERQ THE INDEX REGISTERS
1364 2202 3119 DCA T2 /CLEAR COUNTER

1565 2203 7200 CLA

1966 2204 1177 TAD LIRD /GET ADDRESS OF {Re
1367 2205 3@22 DCA ADX /SET IR POINTER IN APY
13568 2206 7200 TST20A, CLA

1369 2247 1377 TAD (TJXN /GET TEST ADDRESS

4370 2249 3@231 DCA FPC /SET FPC T0 TESY ADDRESS
1373 2241 1176 YAD CAPT /GET ADDRESS OF aAPY
1372 2212 6555 FPSY /STARY FPP

1373 2243 7402 WY

1374 2214 6587 FPISY /WALIT FOR FPP Y0 FINISK
1375 2215 5244 JMP o4 .

1376 2216 21140 152 T2 /INCREMENT COUNTER

13877 2217 7440 SKP

1978 2220 %5237 JMP TST208 /X2 OVERFLOWED

1379 22231 7200 CLA

1389 2222 1119 TAD T2

13831 2223 7043 ClA

1382 2224 1039 TAD IRa /CHECK THAT 1R® INCREMENTED
1383 2225 764D SEZA CLA /1S IRP CORRECY?

1384 2226 7492 H T /NO

1385 2227 @8R FREE /UNUSED LOCATION

1386 2238 1376 TAD (TUXNL1#6 /GET EXIT ADDRESS

1387 2233 7943 ClA

1388 2232 1@24 TAD FPE /CHECK THAT JUXN DI1H NOT SKIP
13589 2233 764 SZA CLA /1S FPC CORRECT?

1899 2234 7402 HET i /NO

1391 2235 7pep FREE ZUNUYSED LOCATION

1892 2236 5206 JMP TST204A /00 1T AGAIN

1393 2237 7209 TST2PB, CLA

1394 2240 1030 YAD 1Rg

1395 2241 764D SZA CLA /D0ES JRA=AQAQ

1896 2242 7422 HLT /NO

1897 2243 7p09 FREE /UNUSED LOCATION

1398 2244 1375 TAD (TUXNL1+3 /CHECK THAT JXN SKIPPED
1599 2245 7941 1A

147¢ 2246 1221 TAD FPC

1471 247 7642 SEZA CLA /1S FPC CORRECT?

1402 2250 7472 HLY /NO

{
A\

)
4



SNQILVR071 Q3snNn/
1%82 39V« 8ele

-

24%9Nva

cReA

334
3344

239via

dege
gees

02 4iS31 NClLZAEiSNI dd4/

2ade
Ts22

TN
bub
eivd




/FPP INSTRUCTION TESTY 2C DlaLie veas 2eAUGe72 7138 PAGE 29

1406 /TEST JXN 4296 TIMES

1427

14028 /ReE P E R RO RN R RN DI RORIRIDARNRIRDOIR ORI RGO

14079 / YJXN2, JXN X2

{1410 / 21

1411 / FEXIY

1412 /AR et ot BN RO N EB RN BRI A RN TRRNBRRRBDRNERONBDRERES

1418

1414

1415

4416 2253 7200 TSY2L, CLA

14417 2254 3110 BCA T2 /CLEAR COUNTER &

1618 2255 1374 TAD (=5

1419 2296 3111 DCaA T3 /SET COUNTER 2

1420 2257 4595 JMS 1 ACLRX /2ERO INDEX REGISTERS
1423 2260 7289 CLA

1422 2263 1177 TAD [IRD /GET THE ABDRESS QF IR®
1423 2262 3922 DCA ADX /SET INDEX POINTER IN APTY
1424 2243 1373 TAD (TJXN2 /GET TEST ADDRESS

1425 2264 3023 DCA FPeC /SET FPC IN APY

1426 2265 6553 FPCQM /FPP COMMAND REGiSTERs2p0p
1427 2266 1176 TAD CAPTY /GEY ADDRESS QP aPY
1428 2267 6555 FPST /SYARY THE FPP

1429 2272 7402 LT

1430 2274 65%7 FPIST /WALIY FOR PPP Y0 FINISH
1434 2272 7449 SKP

1432 2273 53041 JMP 1 *6

4433 2274 23140 182 72 /TIMING LOOP

41434 2275 5274 JMP 04

1435 2276 2111 152 13

1436 2277 5273 JMP 186

1437 2388 7482 NLY /FPP DJD NOT PINISH ON TIME
4438 2324 79009 FREE /UNUSED LOCATION

1439 2302 7209 CLA

1440 2323 1939 TAD IRp /CHECK IR2 FOR D

1443 2304 7649 SZEA CLA /1S IR® CORRECT?

1442 2325 74022 HLT /NO

4443 2326 7000 FREE /UNUSED LOCATION

1444 2377 1372 TAD (TJUXN243 /GEY CORREET PPC ADDRESS
1445 2310 704 ClA

1446 2314 1023 TAD FPC /CHECK FPC

1447 2342 7640 SZA CLA /1S FPC CORRECY?

1448 2343 7402 HLT /NO

1449 2314 7002 FREE /UNUSED LOCATIONS

1450 2345 7902 FREE

1451



/FPP INSTRUCTIEN TEST 2C

1452
1453
1454
1455
14586
4457
1458
1459
1460
1461
1462
1463
1464
1465
$460
1487
1468
14069
1470
4478
1472
1473
1474
1475
147¢
1477
1478
1479
1489
1481
1482
1483
1484
1485
1486
1487
1488
1489
1499
1493
1492
1493
1494
1495
1496
1497
1498

-

7280
45058
7200
1177
3922
1371
3923
7048
3930
1370
393y
6553
1176
6555
7402
6557
5335
7289
1939
7048
7642
7402
70090
1367
7044
1921
7640
7482
7022
7000

DIALLD

JTEST JXN WITH NO INCREMENY

vaald

7138 PAGE 32

/DQ“*}’Qli.'li'ﬁ"blQ#Q!O&.ll.llQQQ.Q’lOQ.QQQ.ID

TJXN3,

/
/
/
/
/
/

TST22;, CLA
NS 1
CLA
TAD
DCA
TAD
DCA
CMA
DCA
TAD
DCA
FPCOM
TAD
FPSY
Wy T
FPIST
JMP
CLA
TAD
CMA
S2A CLA
LT
FREE
TAD
ClA
TAD
SZA CLA
WLT
FREE
FREE

2002
1 ¥2
FEXITY
JXN
TJXN3

ACLRX
CLIRR
ADX
(TJXN3
FPC
1R
(n{d4
IR{

CAPY

1Rg

(TJUXN3#6
FPE

JXN X@ NO INC

JXN X1 INC
Xis=144

RPN BT B ARR BN BERORBECRBRRVRPERRNORIBBRDRVNNQEDRER

/2ERO INDExX REGISTERS

/GEY ADDRESS OF iRa
/SET INDEX POINTER N APY
/GET TESY ADDRESS
/SET FPC IN APY?
/ACz=}

/lRgze}
/ACs=100(18)
/1R4seip0({0)
/COMMAND REC=@2027
/GET ADDRESS OF APY
/START FPP

/WAIT FOR PPP YO FINISH

/CHECK IR

/1R@ CHANGED
/CHECK FPC
/1S FPC CORREC?

/NO
/UNUSED LOCATIONS




JFPP INSTRUCTIAN TEST 2C

149%
1508
1521
1502
1523
1574
1525
1526
1527
1528
1529
1510
1511
1912

1513
1514
1515
1516
1547
1518
1h19
1220
1524
19522
1923
1524
1525
1526
1927
1928
1329
1530
1533
1532
1533
1934
1535
1536
1237
1538
1539
1540
1941
1542
1543
1544
4545

2354
2366
2587
2372
2374
2372
2373
2374
2375
2376
2377

2400
2403
2402
2403
2404
2405
2406
2407
2440
241}
2412
2413
2414
2415
2416
2417
2429
2421

5766
2400
6210
7634
6202
6200
6175
7773
6179
6173
6465
2400

DlALLC

\NPAGE
wMP 1

PAGE

vae3

2eAUGe72

(,+2708762¢

/YEST FSTA INSTRUCTION
/DOYBLE WORD NO INDEX

7138 PAGE 31

/G0 TO NEXT TEST
/JUMP T0 NEXY MEMQRY PAGE

/G.I.0||...QO'...i'...Q"O.C.G.!Q..Q.'i.l'l'i.’.

/

/
/
/
/
/

7200 TSY3g,
4505
47771
7200
1376
3924
6553
1176
6555
7402
65987
5242
72080
1375
47741
7402
7009
7000

YSTAY,

CLA
JHS 1
JMS
cLA
TAD
DCA
FPCOM
TAD
FPST
Hb T
FPISY
JMP
CLA
TAD
JMS
HLT
FREE
FREE

FLDA
BUF1
FSTA
BUF2
FEX1T

ACLRX
CLRBUF

(YSTAL
FPC

CAPTY

l'i

(=3
COMPF

400
400

BRARPOREEBRRBRROBERNQRALBRROBVRDRBDBRORRRNQRTEND

/ZERO INDEX REGISTERS
/ZERO OUTPUT BUFFER

/GET YEST ADDRESS

/SET FPC IN APY

/ZERO COMMAND REGISTER
/GET ADDRESS OF APY
/SYARY FPP

/WALIT FOR FPP. YO FINISH
f

/GET WORD COUN?Y
/COMPARE OATA BUFFERS
/DATA DID NOY COMPARE
/JUNUSED LOCATIONS

PN



/FPP INSTRUCTIEN TEST 2C

1546
1547
1548
1949
1558
1951
1552
1553
1534
1555
1556
1557
1558
1559
1960
1963
1562
4563
1564
1965
1568
1367
1968
1369
15790
1573
1272
1573
1274
$973
1376
1577
1378
1379
1280
1383
1982

-~

2422
2423
2424
2425
2426
2427
2430
2431
2432
2433
2434
2435
2436
2437
2440
2443
2442
2443
2444

2445
2446

7200
4505
4777¢
47734
72ep
1372
3g2y
1374
3223
6553
1176
6555
7402
6557
5237
7289
1378
47741
7422

TR0
Teo8

hRR YY"

vesd

/SINGLE WORD DIRECT

| ‘,,,

7138 FAGE 32

/o an e aRuRRoRRRSRLBRBRERBBRRNDADROORERI R BOROOD

/
/
/
/
/
/

TST31, €A
NS 1
JMS
JMS
ChA
TAD
DCA
TAD
DCA
FPCOM
TAR
FPST
LT
FPIST
JMP
ChA
TAD
JMS
HLT

FREE
FREE

TSTA2,

FLDA
SET8
BUF2
FSTA
FEXIT

ACLRX
CLRBUF
CLAPY

(TSTA2
FPE
(BUF1
BASE

CAPTY

v2q

(el
COMPF

BASE=BUF1
SEY BASE REG
T0 BUF2

DATA YO BYFZ2

RRRDCRLBRIBIEVIBR IOV NRRDERDBEOR BB RR IR ERENROREON

/ZERQ INDEX REGISTERS
/ZERC OUTPUT DATA BUFFER
/ZERC APY

/GEY TESY ADDRESS

/7SET FPC IN APY

/GEY ADDRESS OF DATA BUFFER
/SET BASE REGISTER IN APY
/ZERO COMMAND REGISTER

/GET ADDRESS OF aP?

/3YARY FPP

/WALT FOR PPP TO FINISK

/GET WORD BOUNY
/GOMPARE DATA BUFFERS
/DATA DID NOT EGOMPARE
/ADDRESS 0F BAD DATA IS
/ZIN LOCATION 4

/UNUSED LOCATIONS




JFPP INSTRUGTION TEST 2C DIALLE V@O3 2wAlUBa?2 7138 PAGE 23

1583

1084

1585 /00UBLE WORD INDEXED

1586

1587 /ERt oo Rt RN R AR RRNORIRNVRINDVOROBENDRBIDONONES

1588 / TSTA3, FLDA X3 Sg@» X3zwd

1589 / BUFL

159¢@ / FSTA X4 5p@ X43p

1593 / BUF2#3

19592 / FEXIY

1593 /pa0BatoaatacoRRstaNRRRRRRBRERBRIRBNONBORIGRENDD

1594

1595

1096

1597 2447 7200 TST32, CLA

19598 2450 4585 JMS | ACLRX /2ERQ INDEX RESISTERS
1599 2453 777! JMS CLRBUF /ZERO OUTPUT DATA BUFFER
1600 2452 4773¢ JMS CLAPY /ZERO APY

16023 2453 7200 CLA

1622 24%4 1379 TAQ (TSTA3 /GEY TEST ADDRESS
1603 2455 3923 DCA FPC /SEY FPC IN APY

1604 2436 1177 TAD CIrp

1605 2437 3p22 DCA ADX /SET INDEX POINTER N APY
1606 24680 7D4p CMA

1607 2463 3233 DCA IR3 /1R3=wy

1608 2462 6553 FPCOM /ZERD COMMAND REGISBTER
1009y

1610 2463 13176 TAD CAPY /GET ADDRESS QF AR?
16011 2464 6555 FPSY /START FPP

1612 2465 7402 HLT

1613 2464 6557 FPISY /WALT FOR PPP 0 FINISH
1014 2447 5266 JMP 1ol

1615 2470 7200 CLA

1616 2474 1375 TAD (o3 /GET WORD COQUNY

1017 2472 4774/ JMS COMPF /COMPARE DATA BUFFERS
1648 2473 7402 HLT /DATA DID NOY EOMPARE
1619 2474 7000 FREE /UNUSED LOBATION

1820 2475 7200 CLA

16241 2476 1033 TAD 1IR3

1622 2477 7640 SZA CLA /010 1IR3 INCREMENT?
1623 2500 7402 WL T /NO

1624 250y 7Q09 FREE /UNUSED LOQEATION

16025 2302 7240 CLA CMA /ACuwy

1626 2583 1034 TAD 1R4

1627 2504 7640 SZA CLA /DID [R4 [NCREMENT?
1628 25085 7402 WL T /NO

1629 2506 7008 FREE /UNUSED LOCATIONS
1630 2507 7000 FREE

1031

1632



/FPP [NSTRUCTION TEST 2C

1633
1634
1635
1636
1637
1638
1639
1642
1641
1642
1643
1644
1645
40646
1647
1648
1649

te5¢

A~

2818
2511
2542
2543
2514
2545
2516
2347
2529

2522
2523
2524
2525
2526
2527
2532
2533
2532
2533
2534
2535
2536
2537
2540
2543
2542
2543
2544
2545
2546
2547
2550
2551
2552
2583

7200
4505
6773
4177/
r2ee
1367
3g2y
7249
383%.
7342
3932
1366
323
6553
1177
3922
1176
6555
7402
6557
5333
7208
1375
4774¢
7402
7020
7200
1933
7649
7402
7290
1032
7640
7402
7070
7200

DIALLD

/SINGLE WQRD INDIRECT INDEXED

vens3d 2eAUge’2

7138 PAGL 34

/RBMBBNEERREDBDBBNGOORANNBUHORNDOIDIRRRRORDE RO INY

TSTA4,

/
/
/
/
/
/
/
/
/
/
/

TST33, CLA
JMS 1
JMS
JMS8
CLA
TAD
DCA
STA
DCA
STA
DEA
TAD
pPCA
FPCOM
TAD
DCA
TAD
FPST
R Y
FPISY
JMP
CLA
TAD
JMS
WY
FREE
CLA
TAD
SZA CLA

FREE
TAD

SZA CLA
HLY
FREE
FREE

FlLLDA X1 702
FSTA X2 7¢4
FEXIT

ACLRYX
CLAPY
CLRBUF

(TSTA4
FPe

IRy
IR2
(76
BASE
tirg

ADX
CAPY

L

(=3
COMPF

IRY

IR2

NQ OFFSET
OFFSET QF {

BASE=ADDR
ADDR=p
2

BUFL
4

]
BUF2

Y A T S S TSRS XSRS SRS SRS SRS 222 22 2 2/

/ZERO INDEY REGISTERS
/ZERQ APY
/2ERO OUTPUT BUFPER

/GEY TESY ADDRESS
/SET FPC IN APY
/ACzel

/1Rise}

/1R2swey 7
/GEY BASE ADDRESS

/ZERO COMMAND REGISTER
/GET ADDRESS OF IR@
/SET INDEX POINTER [N APY
/GET ADDRESS OF AP?
/STARY FPP

/WAIT FOR FPPP YO FINISH

/COMPARE QATA BUFFERS
/DATA DID NOT COMPARE
/UNUSED LOCATION

/DID IRL INCREMENT?
/NO
ZUNUSED LOCATION

/01D IR2 INCREMENT?
/NO
/UNUSED LOCGATIONS




/FPP INSYRUCTION TESY 2C

1688
1689
1698
1691
1692
1693
1094
1695
1696
1697
1498
1699
{708
1794
1702

25%4

2565
2566
2567
2572
2574
2572
2573
2574
2575
2576
2577

5765

2609
2876
6243
6234
5009
8225
4249
4342
7775
6216
4332
2602

DlaLse

NPAGE
JMP 1

PAGE

veas 2edUGe72

{v20087602

7138 PAGE Jdel

/60 YO NEX? TESY
/JUMP Y0 NEXT MEMORY PAGE

N



JFPP INSTRUCTIEN TESY 2C

1793
1704
1785
1706
1787
1728
1709
718
4711
1712
1743
1714
1715
1716
1717
1718
1719

1720

1724

1722

1723
1724
4725
1726
1727
1728
1729
1732
1734
1732
1733
4734
1735
1736
1737
1738,
1739
1742
1741
4742

1743.

~

2600
2601
2602
2683,
2604
2605
2606
2627
2610
2614,
2612
2643
2644

2645

2646
2647

2628

2624
2622
2623
2624
2625

2626

2627
2630
2631
2632

7290
4505
47771
4776
73208
1375
3p2y
7342
335

3934
1374
Sp3g
6583
1177
3g22
1176
6355
7402
6557
5223
7288
1373
4772
7402
7009
7000

DIALLE

vae3

P

7138 PACE 35

/MOVE A BUFFER = DQUBLE WORD [NDEXED
/FLOATING POINT MODE

JotutePO R aR B RPRBBQUPRNORRDRBIDRODRIODIPEI RIS

/ TSTAS,

~N N

S NN

TST34, CLA
JMS |
JMs
WMS
CLA
TAD
DCA
STA
DCA
SYA
] o ¥
TAD
DCA
FPCOM
TAD
DEA
TAD
FPSY

HLY
FPIST
NP
ClA
TAD
JM8
HLT
FREE
FREE

FLDA X5 5@8

BUF4

FSTA X6 592

BUF2

JXN
TSTAS
FEXIT

ACLRX
CLAPY
CLRBUF

(YSTAD
FPC

IRS
IR6
(225
{Ra
tLIRG

ADX
CAPT

yaf

(e?7
COMPF

XS5seq
X632l

X@z=25

Y Ir 2 YIS YTIY SRS S XA S22 S22 22222 2 2

/ZERO INDEX REGISTERS
/ZERD APT _
/ZERC OUTPUT BUFFER

/GET TEST ADDRESS
/SET FPC IN APY
/ACuw}

/{R8sey

/iR6nmy

/SEY IR@ FOR JXN COUNT
/COMMAND REGISTERaPORD
/GET ADDRESS OF IRE

/SEY INDEX POINTER IN APT
/GET ADORESS OF Ap?
/STARY FPP

/WA1T FOR PPP T0 FINISH

/GET WORD EOUNT
/GOMPARE BUFFERS
/COMPARE FAILED
/UNUSED LOBATIONS




/FPP INSTRUCT]ON TEST 2C

1748
1749
1752
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1763
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
177¢
1777
1778
1779
L7880
1783
1782
1783
1784
{785
1786
1787
41788
1789
1792
1793
1792
1793
1794
4795
1796

2633
2634
2635
2636
2637
2640
26431
2642
2643
2644
2045
2046
2647
2699
2694
2692
2683
2654
2635
2656
2657
2660
26643
2662
2663
2064
2665

2666

72009
4505
4777!
477‘0
7200
1375
3p2y
7249
3935
7240
3936
13734
3030
7430
6553
7200

4477

3922
1176
6555
7402
6557
5260
7200
1370
4772
7402

7209

DlALLR

vees

7138 PABE 36

/MOVE A BUFFER = DOUBLE WORD INDEXED
/DOUBLE PRECISION MQDE
/eRue st e R B RN NRE RN DR N IR BTRNNSORDRO GRS

/ TSTAS,
/
/
/
/
/
/
/

TST3I5;, ClA
JMS
JMS
JMS
CLA
TAD
DCA
STA
DCA
SYA
DCA
TAD
DCA
STL RAR
FPCOM
CLA
TAD
DCA
TAD
FPST
HLTY
FP]ST
JMP
CLA
TAD
JMS
HLT

!

CLA

FLDA X5 Sg?

BUF1

FSTA X6 5032

BUF2

JXN
TSTAS
FEXIT

ACLRX
CLAPY
CLRBUF

(TSTAS
FPC

IRS

IR&
(wd0
1R

LIRO
ADX
CAPY

R

(ni00
COMPF

X53e1
X63a]

X2 = w40

BRRE ROV BN BN ARCROR NN GPODR RPN RRTRABREORDRIREDIRS

/ZERQ INDEX REGISTERS
/2ERO APY
/ZERO OUTPUT BUFFER

/GET TEST ADDRESS
/SET FPC IN APY
/ACue}

/1RS5ws}

/lR6za}

/SET IR@ FOR JXN COUNT
/SEY AC Bl? @ FOR BOUBLE PRECISION
/SET COMMAND REGISPER %0 4poe

/GEY ADDRESS QP {Ro

/SET INDEX POINTER IN APY
/GEY ADDRESS OF AP?
/STARY FPP

/WAIT FQR PPP T0 FINISH
/GET WORD COUNY

/COMPARE BUFFERS [N DOUBLE PRECISION
/COMPARE FAILED



/JFPP INSYRUCTION TEST 2C

1797
1798
1799
Laee
1871
18072
1623
ju04
1825
1826
18027
1808
1809
1840
1811
1812
1813
1814
1849
1816
1647
1818
1819
1820
1821
1822
1823
1824
1827
1826
1827
1828
1829
1639
1833
1632
1833
1834
1835
1836
1837
1838
1939
1840
184}
1842
1543
1844
1645
1846
1847
1848
1849
1852
185}

~

2667
2878
2674
2672
2673
2674
2475
2676
2677
27080
2724
27@2
2703
2784
2785
2706
2787
27489
2743
2742
2743
2744
2745
2718
2747

2720
2723
2722
2723
2724
2725
2726
2727

7209
4767
a777!
1177
3g22
7209
1366
3023
6553
1176
655%
7402
6557
5373
r2eR
1032
7043
1937
7648
7402
7029
2032
5271
7080
7900

7202
47871
4777!
1477
3p2e
7200
1366
g2

-

DIALLP vene3 2eAdBeT2 7138 PAGE 37

/TEST ATX INSTRUCTION IN FLOATING PQINY MORE

/e BtaBRVBRRROBRPBEREHIRBBRRODDINNBIIODRRR IR BDRD

/ TATXL, XTA X@ X@=p2027777
/ ATX X7
/ FEXIT

/a0t atoautoanRnsoaRRaResRltoRRRNRBBNRORGRgEIDOR

1ST40, CLA
JMS CLRX /ZERD INDEX REGISTERS
JMS CLAPY /ZERO APY
TAD LIRD /GET ADDRESS OF {R®
DCA ADX /SET INDEX POINTER [N APTY
CLA
TAD (TATX1 /GET ADORESS OF #EST
DCA FPe /SEY FPC IN APY
FPCOM /COMMAND REG=022P
TAD LAPT /GET ADDRESS OF aPt?
FPST /SYARY FPP
KT
FPIST /WAIT FOR PPP 70 FPINISH
JHP ;'1
CLA /COMPARE IRp 0 {R?
TAD 1Rg /GEY IRE
ClA
TAD IRY /SUBTRACT PROM IRY
SZA CLA /18 IRY CORRECY?
WL Y /ND
FREE /UNUSED LOBATION
152 IR@ / INCREMENT DATA
JMP TST40+2 /TEST NOT PINISHED
FREE /YEST FINJSHED OK
FREE /UNUSED LOCATIONS

/TEST ATX IN DOUBLE PRECISION “MODE

/aBatadoRRtnoRBReiaettotiROINQARRARNRRRONRRRNNROY

/ TATXY, XTA X0 X0280007777
/ ATX X7
/ FEX1Y

/Q"'*Q&OQ'Q.!Q’&i#&Q!QQQ}'.il‘Q.Ql'OQ‘.{.Q'Q.Ql

TST41, CLA

WMS CLRX /2ERO INDEX REGISTERS

JMS CLAPTY /ZERD APT

TAD LIRD /GEY ADDRESS OF {R@

DCA ADX /SET INDEX POINTER [N APY
CLA

TAD (TATXY /GET TEST ADDRESS

DCA FpPe /SEY FPC IN APY

e S A




JFPP NSTRUZYIEN TEST 2C

1852 2733 7139
1853 2731 6553
1654 2732 7229
1E95 2733 1176
16586 2734 4555
{857 2735 7482
1858 2736 6557
1859 2737 5336
1660 2743 7282
1663 2743 1032
1862 2742 7043
1863 2743 12%?
1864 2744 7649
1865 2745 7482
1866 2746 79020
1867 2747  20%2
1868 27%8 5322
1869 2754 7909
18782 27%2 7900
1871
187¢
1873
1874 2783 5765
1875 2745 3000
1876 2766 6267
1877 2747 4200
1878 2779 7700
1879 2773 7749
1680 2772 4342
1881 2773 7?04
1682 2774 7753
1883 2775 62%0
1684 2776 4332
1885 2777 4245
3000

PDIALLD

STL RAR
FPCOM
ClLA

TAD
FPSTY
HLT
FPIST
JMP

CLA

YAD

ClA

TAD

SZA CLA
WL T
FREE
182

JMP
FREE
FREE

NPAGE
JMP 1

PAGE

veaad 20AUGe72

[aPT
el
1Re

IR?

1R@
TSY412

(' e20DR7607

7138 PAGE 37e1

/AC=4000
/COMMAND REGISTERz4200

/GET ADDRESS OF aPY
/STARY FPP

/WALT FOR FPP ¥0 FINISK

/GET [R@

/SUBTRACY FROM IR?
/1S IRY CORRECT?
/N0

ZUNYSED HOCAT]ON
/INCREMENT DAYA
/YEST NOT PINISHED
/TEST FINISHED OK
/UNUSED LOCATIONS

/JUMP T0 NEXT MEMQRY PAGE



/FPP INSTRUCTION TEST 2C

1888
1827
{1 4R8
1989
189¢
1891
1892
1893
1694
1895
1496
1897
1898
1899
1929
192y
1902
1903
1924
1985
1906
$vo7
1908
ivee
ivip
1913
1912
1943
$y14

1915

1916
1917
1918
1919
1928
1924
1922
4923
1924
1925
1926
1927
1v28
1929
1930
1931
1932
1933

-~

3gea
3gey
3g03
3003
3pe4
Spes
g6
g7
3gi0
391l
Igie
3943
3p14
3945
P16
L7
3029
3p2)
3gaz
3923

3g24
3925
3026
3227
In3g
3p31

7200
4777
4776
4775¢
7398
1177
3g22
3034
4774
7298
1373
3p2s
6553
1176
6555
7402
8557
522p
4772!¢
7402

7000
7200
2110
5282
7000
7000

NIALLD

vees 2eAUGe72

7138 PAGE 38

JTEST FADDM IN FLOATING POINT MOQDE

/1Y 27,3777,7777
/2) 27,29@2,e22¢@

20,3777,7777
B@,3777,7777

*
*

/3y 27,2525,2525 + 26,2525,2525
*

/4y 08,7777,7777

e1,2525,2525

/EADOM WITH X1 = 2

3¢,2002,2000
89,3777,7777
30,2000,2000
«1,2525,2523

JaaatataantoaetontantUtoRatBRRTBIRBIDIRNRRILRDOIDRDE

/ TADME,

/
/

FADDM X1 522
DATAL=3
FEXIY

/RaRtodaatliaadtntsRnendaninesoaodRantosadsanine

15150, CLA
JMS
NE
JMS
LA
TAD
DCA
neA
JMS
CLA
TAD
DCA
FPCOM
TAD
FPST
WY
FPISY
JHP
JMS
LT

FREE
CLA
152
JMP
FREE
FREE

SE?SP
CLRX
CLAPY

LIRre
ADX
IRy
MOVES®

(TADMP
FPC

CAPT
y i

COMP5Q

T2
TST50+2

/SETUP ADDRESSES
/ZERD INDEX REGISTERS
/ZERQ APY

/GET ADDRESS OF {Re

/SET INDEX POINTER IN APTY
/1R = @

/MOVE DATA INTO REGISTERS

/GEY FPP TESY ADDRESS
/SET FPC IN APY

/ZERO COMMAND REGISTER
/GET ADDRESS OF APY
/STARY FPP

/WALT FOR PPP Y0 FINISH

/GOMPARE ANSWERS
/COMPARE FAILED

/ACsy EXPONENY IS WRONG
/ACr2 MSW 1S WRONG
/ACa3 | SW 1S WRONG
/JUNUSED LOEATION

/TEST COMPLETE?
/NO=RETURN
/UNUSED LQCATION
/UNUSED LOCATION




JFPP INSTRUCT]AON TEST 2C

1934
1935
1936
1937
1938
1939
17940
1943
{42
1943
{v44
1945
1946
1947
1948
1949
1959
1953
1952
1953
1954
4955
1956
1957
1958
1959
1960
1961
{ve2
1963
1904
1945
1966
1967
1948
1969
4970
1973
{1972
1973
4974

~

9

3p32
3833
3234
3835
3036
3937
3040
3043
3p42
343
3044
3945
3246
3p47
3g80
2%
Jgse
3933
3p94
3995
3956

30%7
Ipen
3631
3ge2
363
ML)

7209
4777¢
4776/
‘7750
7300
1177
3g22
7304
3932
4774¢
7200
1374
g2y
6353
1176
6555
7402
6587
5253
4772
74082

7080
7208
2440
5234
7000
70020

DIALLD

vea3d

/FADDM WITH X2 2 1

7138 PAGE 29

/DQE‘QGGQ‘.Q"iﬁll36lQbﬁGQ’.QQQQQ!.QO.!OC‘.OQGO.

/ TADMY,
/
/

FANDM X2 520

DATAL=6
FEXITY

/Q.Gﬂi'GQQQ'G.'.G.IQGQ!QQQ!.G!GlO..l‘.i.l.ﬁiQ.'l

TSY51, CLA
JMS
JMS
JMS
CLA
TAD
DCA
CLA CLL
DCA
JMS
ChA
TAD
DCA
FPCOM
TAD
FPST
HL Y
FPIST
JMP
JMS
WL T

FREE
CLA
152
JMP
FREE
FREE

SE?52
CLRX
CLAPY

LiRro
ADX
[AC
IR2
MOVES®

(TADML
FPC

CAPT
|!1

COMPSP

T2
T8t542

/SETUP ADDRESSES
/ZERQ INDEX REGISTERS
/ZERD APY

/GEY ADDRESS OF {Re

/SET INDEX POINTER [N APT
/AC 3

/IR2 = 3}

/MOVE DATA INTS REGISYERS

/GET FPP TEST ADORESS
/SET FPC IN AP?

/ZERO COMMAND REGISTER
/GET ADDRESS OF APY
/STARY FPP

/WAIT FOR PPP t0 FINISH

/COMPARE ANSWERS
/COMPARE FAILED

/ACed EXPONENY IS WRONG
/ACu2 MSW IS WRONG
/ACa3 | SW IS WRONG
/UNUSED LOCATION

/TYEST COMPLETE?
/NOeRETURN
/ZUNUSED LOQCATION
/UNUSED LOGATION



/FPP INSTRUGTION TEST 2¢

1975
4976
1977
1978
1979
19892
1981
1982
1783
1984
1985
1986
1987
4988
1989
1992
1v9%
1992
1993
1994
1995
199¢
1997
1998
1999
2000
200%
2102
2903
gane
2885

~

3965
366
3967
3g78
3271
3g73

3973.

3874
3975
3976
3977
3300
Jpel
33,022
3123
5404
3105
3106
s3e7
3340
b p 33

7208
47771
4776!
ar15¢
7209
1177
1922
137
3933
4774¢
7308
1367
3g21
6553
1176
6555
7402
6557
3306
4772/
7402

PlALLR- V@3

/FADOM WiTH X3 = 2

.

7138 PABE 40

/AR aiataoRteRRRRRRRARRROORRODRANDRDIOPNEDRDDBIORDD

/ TADMZ,

/
/

FADDM X3 529
CATALell

FEX1Y

XA ETIIRTTSERSSSSRRRAXX AR R A AR AL S 0 0

TST52, CLA
JMS
JMS
JMS
ClA
TAD
DA
TAD
nNCA
JMS
CLA
TAD
OCA
FRCOM
TAD
FPST
HLTY
FPISTY
JMP
JMS
W, T

SETS?
CLRX
CLAPY

CIRD
ADX

(2

IR3
MOVES®

(TADM2
FPC

CART

124
COMPSR

/SETUP ADDRESS
/ZERO JNDEX REGISYERS
/EERO APY

/GET ADDRESS QF {R®
/SET INDEX POINTER [N APT

/1IR3 & 2 _
/MOVE DATA INTO REGISTERS

/GET FPP TESY ADNRESS
/SET FPC IN aAPY

/ZERO COMMAND REGISTER
/GET ADDRESS OF AP?
/START FPP

/WALT POR PPP Y0 FINISH

/COMPARE ANSWERS
/COMPARE FAJLED




JEPP INSTRUCTION TEST 2C

2006
2007
2008
2009
2010
2011
2012
2043
2014
2045
2016
2017
2048
2019
2020
2024
po22
2p23
2024
2025
2026
2027
2028
2029

3112
3113
3114
3145
3146
3117

3120
5166
3167
5178
3171
3172
5173
3174
8175
3176
3177

792
7200
2119
5267
7080
000

5766
3200
6342
2002
6303
440p
6274
4436
4245
4200
4423
3200

DlALLg veed

FREE

Cld

152 T2

JMP 1575242
FREE

FREE

\NPAGE
JMP 1 {, 20087607

PAGE

2¢AUGu72

7138 PAGE 4i

/ACzy EXPONENY 1S WRONG
/ACE2 MSW 1S WRONG
/ACs3 |SW IS WRONG
ZUNUSED LOEATION

/TEST COMPLETE?
/NO=sRETURN
JUNUSED LQEATION
/UNUSED LOEATION

/JUMP 10 NEXY MEMQRY PAGE

W
S



/FPP INSTRUCTIEN TEST 2C

203D
2031
2032
2033
20634
2935
2¢36
2037
2038
2939
2040
2043
2042
2043
2044
2045
2046
2047
2048
2049
2050
2053
2092
2053
2054
2055
2056
2057
2058
2959
2069
206}
2062
2063
2064
2065
2066
2067
2068
2069
2070

~

3200
3201
3202
3203
3204
3205
3206
3207
3210
3214
3242
32413
3214
5245
3246
247
3220
3224
3222
3223
3224

3225
3226
3227
3239
3231
3232

722¢
47774
4776
47751
7200
1177
3922
1374
3934
4773¢
7208
1372
3p24
6553
1476
6555
7402
6557
5223
4771
7402

7200
7200
2110
5202
7880
¢8R

DlALLD

voes

/FADDOM WITH X4 = 3

N

7138 PAGE 42

/aadRtadiattotetdoRGRRORRRRRORRTDRRERBARRREDRNREHD

/ TADMS,

/
/

FADDM X4 5272
DATAL=14

FEXIY

/Ra Rt odEo0B0BRRRDOPRUDRORRBRBICHAOR NGNGB GBNEGD

TST53, CLA
JMS
JMS
JMS
CLA
140
DCA
TAD
DCA
JMS
CLA
TAD
pCA
FPEOM
TAD
FPST
HLY
FPISY
JMP
M3
WL T

FREE
ClA
152
JMP
FREE
FREE

SET50
CLRX
CLAPY

Cliro
ADX

t3

1R4
MOVESP

(TADMI
FpPe

CAPT

194
COMPSQ

12
TST53«2

/SETUP ADDRESSES
/2ERO INDEX REGISTERS
/ZERQ APY

/GET ADDRESS OF {Re )
/SET INDEX POINTER IN APT

/R4 = 3
/MOVE DATA INTD REGISTERS

/GEY FPP TEST ADDRESS
/SEY FPC IN APY?

/ZERO COMMAND REG]STER
/GET ADDRESS QF APY
/SYARY FPR

/WAIT POR PPP Y0 FINISH

/COMPARE ANSWERS
/COMPARE FAILED

/ACaL EXPONENY 1S WRONG
/ACs2 MSW 1S WRONG
/ACHS LSW IS WRONG
ZUNUSED LOEATION

/TEST GOMPLEYTE?
/NO=RETURN
/ZUNUSED LOGATION
/UNUSED LOGATION




/FPP INSTRUCTIEN TESY 2C DIALLE VvPa3 2eAlUGe?2 7138 PAGE 43

207

2172 /EADOM w!TH X5 = 4

2073

2074 /ERR RO R RO NIRRT R RO NOOOEROUEDIDRVIROIDBONROODRON

2275 / TADM4, FADDM X5 532

2076 / DATAL1#17

2077 / FEXIY

2078 /Ra st a N R B RO NP IR R NG NP IO RRBBEINERNDROORORNPBIRRS

2079 :

2080

2108} 3233 7280 TSY54, CLA

2082 3234 477! JMS SEY5e /SETUP ADDRESSES

2083 3235 477¢4! JMS CLRX /8ERQ INDEX REGISTERS
2084 3236 4775¢ JMS CLAPY /ZERO APY

2085 3237 7200 CLA

2086 3240 L3177 TAD [IRD /GET ADDRESS OF iR
2087 3243 3222 DCA ADX /SET INDEX POINTER IN APY
2vas 3242 1372 TAD (4

2089 3243 3235 DCA 1RS /IR5 8 4

2090 3244 4773/ JMS MOVESP /MOVE DATA INTD REGISTERS
2098 3245 7200 ClA

2092 3246 1367 TAD (TADM4 /GET FPP TEST ADDRESS
2093 3247 3p2% DCA FPC /SEY FPC IN APY

2094 32%¢ 6533 FPCOM /ZERD COMMAND REGISTER
2095 32594 1176 TAD CAPT /GET ADDRESS OF AP?
2096 3282 6555 FPSTY /STARY FPP

2097 3293 7482 HLY

2098 3294 6557 PPISY /WAIT FOR PPP Y0 FINISH
2099 3255 5254 JMP ]!

2400 3256 4774¢ JMS coMPBD /COMPARE ANSWERS

2123 3287 7402 HLT /COMPARE FAILED

2492 /4Cz1 EXPONENY 1S WRONG
2103 /ACm2 MSW 1S WRONG
2104 /ACE3 L SW {S WRONG
23105 3269 7000 FREE /UNUSED LOQEATION

2306 3261 7200 CLA

2407 3262 2149 |1SE T2 /TEST COMPLETE?

2408 3263 5235 JMP TSY5442 /NO=RETYURN

2409 3264 7008 FREE /ZUNUSED LOCATION

:Slﬂ 3265 7pep FREE /UNUSED LQECATION

i1

A



JFPP INSTRUCTIEN TEST 2C

2112
2513
2114
2115
2116
2117
2118
2119
2320
2121
23422
2323
2424
2325
2326
2327
2428
3%
2438
2134
2532
2433
2334
2435
2336
2137
2338
2439
2340
2341
242
2343
2344
2445
2346
2447
2348
2449
2350
2354
2382
2153
2354
2455
2156

-~

3266
3287
3279
32731
3272
3273
3274
3275
$276
5277
3380
332y
3382
3363
3324
3385
3386
3387
3310
3311

3342
3313
3314
3315
3346
3317

3322
3344
3365
3366
33647
3379
3371
3372
3373
3374
3375
3376
3377

7200
4777°*
477514
7200
1477
5922
1366
3036
4 t’s:l
7209
1365
3g2g
6533
1576
6555
7482
65957
5306
4774!
74082

7008
7200
2110
5279
eee
7008

5764
3400
6337
0025
6330
2004
4400
6324
4436
"en3
4245
420p
4423

tiste veos

/FADOM W1TH X6

5

ZehlGe72

A,

7138 PAGE 44

/aRat it st tosaRtacancapRIORORURBERIVDIREDRARNENDE

/ TADMS,

/
/

FADDM X6 520

DATAL=22
FEXIT

JGR Rt AR R R BRI RER BRI BR DI RRORDIC RN BORBRIR BB DRDY

TST55, CLA
JMS
JMS
ClLa
TAD
neca
TAD
DEA
JMS
CLA
TAD
DC&

FPCOM

TAD

FPSY

WL T

PPIST

JMP
JHS
R T

FREE

ClA
1S#
MR

FREE
FREE

NPAGE
JMP ]

SETSP
CLaPY

LR
ADX

{5

IR&
MOVES?

(TADMS
FPC

CARTY

ved
COMPS®

T2
TSY55+2

(200487608

/SETUP ADDRESSES
/ZERQ APTY

/GEY ADDRESS OF {Re
/SET INDEX POINTER IN APY

/}R6 = 5
/MOVE DATA INTO REGISTERS

/GET FPP TESY ADDRESS
/SET FPC IN AP?

/ZERO COMMAND REGISTER
/GET ADDRESS QF AP?
/SYARY FPP

/WAIT FOR PPP TO FINISH

/COMPARE ANSWERS
/COMARE FAILED

/ACsy EXPONENY IS WRONG
/ACe2 MSW IS WRONG
/ACs3 | SW [S WRONG
/UNUSED L OEATION

/TEST COMPLEYE?
/NO=RETURN
/UNUSED LQEBATION
/UNUSED LOE&ATION

/JUMP TO NEXT MEMQRY PAGE




'

Te¢b 39Vd

-1

2489Nveg

£aeA

39vd
214vicC

pavs
02 4S34 NOLLONS4SNt dd4/

i
|
i




/FPP INSTRUGT]ON TEST 2C

2167
2168
2169
2179
2171
2172
2373
23474
2175
2176
2477
2478
2479
2480
2383
2182
2483
2484
2485
2386
2187
2488
2189
2499
2191
2192
2193
2194
2493
2198
2497
2198
2499
2200
2203
2202
22303
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2234
2215
2216
2217
2218
2219

~

i

3400
3401
3402
3403
3404
3405
3486
3407
3410
5411
3442
3413
S414
3415
3446
3417
3429
3424,

3422
3423
3424

3425
3426
3427
3430
3434
3432

3433
3570
3571
3572
3573
3574
3575
3576
3577

7200
4777¢
4776!
4775¢
7200
1177
3g22
1374
3037
4773
7209
1372
3g23
6553
1176
6598
7482
6587

5221
4771‘
7402

7000
7209
2140
5202
7000
Tp0p

5770
3600
4400
6346
4436
0206
4245
4209
4423
36mp

DlALLe

vees 2eAlGeT2

/FADDM wlTW X7 = 6

_—

7138 PAGE 45

/RSB RBQSERDAPUOBVLOIRNENIGVBDRVORNABDREGROEOIRODED

/ TADMS,

/
/

FADDM X7 500

DAtALw25
FEX]T

/00N RO RRBRRBORIBVARRUROHDRNBRBDRLVIFRERORIRERONE

TST56, CLA
JHS
JMS
JMS
CLA
TAD
nCcA
TAD
NCA
JMS
CLA
TAD
DEA

FPCOM

TAD
FPSTY
MY

FPiSY

JMP
JM3
LT

FREE
CLA
152
JMP
FREE
FREE

NPAGE
JMP 1

PAGE

SET5P
CLRX
CLAPY

[1R
ADX

(6

IR?
MOVESD

{TADM6
FPe

CAPY

(o1
COMPSQ

TR
TS?5442

(,+20087608

/SETUP ADDRESSES
/ZERO INDEX REGISTERS
/ZERD APT

/GET ADDRESS OF fR#
/SET INDEX POINTER IN APT

/IR7 & 6
/MOVE DATA INTO REGISTERS

/GET FPP TEST ADDRESS
/SET FPC IN APY

/ZERO COMMAND REG]STER
/GET ADDRESS OF APY
/STARY FPP

/WALIY FQR PPP %0 FINISH

/COMPARE ANSWERS
/GOMPARE PAILED

/ACsy EXPONENY 1S WRONG
/AC22 MSW IS WRONG
/ACa3 | SW IS WRONG
/UNYSED LQEATION

/TEST COMPLETE?
/NO=RETURN
/UNUSED LQCATION
/UNUSED LOBATION

/JUMP T0 NEXT MEMORY PAGE




/FPP INSTRUCT]ON TEST 2C DlALL® V223 2vAUGe72 7138 PAGE 46

2220

2221 JTEST FADDM IN DOUSLE PRECISION MODE

2222

2223 /e R R DR B BB RN RSO RO DRI RRO RN EIRDDBOEDBGRD DRSS

2224 / TADMY, FADD™ X1 528 X1s@

2225 / 5252

2226 / FEXIY

2227 JaQutRtRadeRORRBRNBRRRORRIROBRIBIDIDINCDRDNUNDNS

2228

2229

223¢ 3600 7209 15757, CLA

2233 360y 4TTYY JMS CLRX /ZERQ INDEX REGISTERS

2232 3602 477¢! JMS CLAPTY /ZERO APY

2233 3603 73990 CLA CLL «

2234 3604 33142 pCA T4 /ZERQ ANSWERS AND DATA

2235 3605 3113 pneA 5

2236 3606 3775/ pDCA 5252 /ZERQ FPP ANSWERS

2237 3607 7985 1AC RAL /AC0002

2238 3640 3774 DCA 5253 / )

2239 3611 1373 TAD (e{750 /D0 1003 DECIMAL ADDOS

2249 3612 3110 DCA T2 /7ADD Xe(X/2)

224} 3643 7200 TSY57A, ClLA /SAVE OPERAND

2242 3644 1926 TAD MFAC /FOR QVERFLOW COMPARE

2243 3615 3144 DCA 16

2244 3616 1027 TAD LFAC

2245 3617 3445 DCA T )

2246 3620 4772/ JMS DADD /SIMULATE BOUBLE PRECISION FADOM
2247 3628 7380 CLA CLL

2248 3822 3233 DCA IR{ /IRy = @ )

2249 5623 1177 TAD 817 /GET ADDRESS QP IRO

2259 3624 3922 DCaA ADX /SET INDEX POINTER IN APY
2253 3625 1374 TAD (TADM? /GET FPP TpST ADDRESS

2252 3626 3923 DCA FPE /SET FPC IN APY

22%3 3627 7438 STL RAR /ACedpRe ‘

2254 3632 6553 FPCOM /COMMAND REG ® DOUBLE PRECISION MODE
2255 3634 7200 CLA

2256 3632 1176 TAD CLARPY /GET ADDRESS OF APY

2257 3633 6555 FPSTY /STARY FPP

2258 3634 7402 HLY

2259 5635 6557 FPISY /WALIT FOR PPP 70 PINISH

2260 3636 9235 JMP 1

2263 3637 7106 CLlk RTL /GEY OVERFLOW BIY IN AER

2262 3640 7306 Lk RYL

2263 3641 1120 TAD SAVEL /ADD SIMULATED QVERFLQOW B}Y
2264 3642 7742 SPA CLA /1S FPP OVERPLOW BIT CORRECT?
2265 3643 74082 HW T /NO

2266 5644 7002 FREE /UNUSED LOEATION

2267 3645 7632 SZ, CLA /WAS THERE AN OVERFPLOW

2268 3646 5264 JMP TSY578 /YES®COMPARE THWAT DATA HAS NOY CHWANGED
2269 3647 1112 TAD T4 /GEY MSW OF SIMULAYED ANSWER
2270 3680 7043 Cla

2274 3681 1775¢ TAD 52%2 /COMPARE WITH MSW OF FPP ANSWER
2272 36%2 7649 SZA CLA /18 MSW CORRECY?

2273 3693 7402 MLT /NO

2274 5654 7000 FREE /UNUSEH\LQGATION PN

(\, o e
4 \ / N



-~

/FPP INSTRUCTION TEST 2C

2275
2276
2277
2278
2279
2280
2281

3655
3656
3687
3660
3663
3662
3663

1143
7043
1774/
7649
7422
7020
53ap

DlaLig vom3

TAD s

€14

TAD 52583
SZA CLA

WL T

FREE

JMP TS§157¢C

: v,

2eAlGe?2 7138 PAGE 461
/GEY LSW OF SIMULATED ANSWER

/COMPARE WITH LSw OF FPP ANSWER
/1S LSW CORRECT?

/NO

ZJUNUSED LOBATION

/SETUP NEW DATA




/FPP INSTRUCT]EN TEST 2C

2282
2283
2284
2285
2286
2287
2288
2289
2290
2294
2292
2293
2294
2295
2296
2297
2298
2299
2300
2303
2302
2303
2324
2929
2306
2307
2308
2309
2340
2311
2312
2313
2344
B35
2316
2317
2318
2319
2320
2323
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336

P

3664
3665
3666
3667
3672
3673
3472
3673
3674
3675
3676
3677
3700
3703
3702
3703
3704
3785
3706
3787
3710
3714
3742
3743
3744
3745
3716
3747
3720
37234
3722
5723
3724
3725
3726
3727
3730
3733
3732
3733
3734
3735
3736

3737

3772
3773
3772
3773
3774
3775

1116
7043
1775/
7640
7422
7000
1117
7041
1774
7642
7442
7000
1144
7044
1026
7649
7402
7000
1145
7P44
1027
7640
7422
70289
13142
3p26
1143
3p27
7300
1142
7940
3778/
1143
7040
3774¢
1775¢
3146
1774/
3147
2440
5213
7009
7008

5770

4000
6355
4455
6030
5253
5252

TSYS578,

1S757C,

OlALLg

TAD
rlA

YAD

SZA CLA
HL T
FREE
TAD

CIA

YAD

SZA CLA
ML T
FREE
TAD

ClA

TAD

SZA CLA
HE T
FREE
TAD

ClA

TAD

SZA CLA
He T
FREE
TAD

DCA

TAD

0CA

CLA CLL
TAD

RAR

DCA

TAQ

RAR

DCA

TAD

DCA

TAD

0CA

152

JMP
FREE
FREE

NPAGE
JMP 1

vees 2wAUGw72

T8
5252

17
WFAC

T4
MFAC
15

LFAC

4

5252
15

5283
5252

5283
T9

T2
TSt574A

(,#20087600

7138 PAGE 4*

/GEY MSW OF 0oLD NAYA

/COMPARE Y8 MSW NF ANSWER

/01D DATA CHANGE WITHW OVERFLOW?
/YESeMSW CHANGED

ZUNYUSED LOBATION

/GEY LSW OF OLD DATA

/COMPARE WITH LSW OF ANSWER

/D1D ANSWER CHANGE WITH OVERFLOW?
/YESe|,SW CHANGED

/UNUSED LOCAY;ON
/GET MSW OF SYORED FAC

/COMPARE WITH MSW OF FAC IN APY
/DID FAC CHANGE?

/YES=MSW CHANGED

/UNUSED LQEATION

/GEY LSW OF SYORED FAC

/COMPARE WITH LSW OF FAC IN APY
/010 FAC CHANGE?

/YESe SW CHANGED

/UNUSED LOBATION

/MOVE SIMULATED ANBWER T0 FAC

/GENERATE NEW OPERAND BY
/DIVIDING SIMULATED ANSKER
/BY 2 WITH A DBUBLE PRECISION
/RIGHY SHIPT

/SAVE OPERAND IN CASE OF OVERFLOW

/FINSIHED {ge@ ADDS?
/NO=REYURN
/UNUSED LOCATIONS

/JUMP 0 NEXT MEMQRY PAGE
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/FPP INSYRUCT]ON TEST 2C - DlALLig Vv@ed 20AUGe72 74138 PAGE 48

2339

2342

2341 /TEST FMULM IN FLOATING POINT “OQDE

2342

2343 / #10@ 2525 2525 X @277 2010 1111 = 7168 2555 5529
2344 / 2877 @707 @707 X 2702 2000 2PR0 = A774 3434 3434
2345 / B7@7 3636 3636 X PO7Z 20CQ0 0n@2 = A751 3632 ¢pag
2346 / 4444 3333 1111 X P33T 2082 2222 = 4765 3I725 6400
2347

2345 /o0 Bl Rt RORRORORRNRORERIORNBRRNDIBIRRRDRRBGNARES

2349 / TMULML, FLDA XYL 3p@ X181

23590 / DATA2B

2353 / FMULM X2 5@9 X23e}

2352 / BUF2

2353 / JXN X3 X33=4d

2354 / TMULML

2355 / FEXIT

2356 /aReB PR R IR R RN NI RO N NBRPORORNRDITVARINLIRBONRS

2357

2358

2359 4000 477! TSY60, JMS CLAPT

r 11 428 L1376 TAD (DATA2A=Y /GEY ADDRESS OF OPERAND TABLE
2361 4022 3040 DCA 10

2362 4pR3 1375 TAD (BUF 2wy /GEY ADDRESS 0P WQRKING BUFFER
2363 4004 3043 DCA 11

2364 4285 1374 TAD (eld /GET WORD EOUNY

2365 4pasé 3187 DCA Ty

2366 40087 1442 TAD | i0 /MOVE DATA INTO BUFFER
2367 4040 3444 0CA ] 11

2368 apiy 2197 158 T4

2369  4p12 %207 JMP ,u3

2379 4213 1177 TAD Cire /GET ADDRESS QP {R® _
2373 epsé 3922 nCA ADX /SEY INDEX POINTER [N APT
2;72 4945 1373 TAD (TMULMY /GEY YEST IDDRESS

2373 4p46 3021 DCA FPeE /SEY FPC IN APY

2374 AP47 7048 CMA

2375 4p28 3833 DCA IR{ /lRiaey

2376 421 7040 CMA

2377 4922 3032 DCA IR2 /1R2sey

2378 4023 4372 4D (ed

2379 4924 3233 DEA IR3 /|R3su4

2380 4p25 6553 FPCOM /FPP COMMAND REG=@#00
2383 426 1176 TAD CAPT /GET ADDRESS OF aPY

2382 4027 6555 FPST /STARY FPP

2383 4g308 7402 W, T

2384 4934 6557 FP]ST /WAIT FOR FPP Y0 FINISH
2385 4p32 5233 JMP o4

2386 4333 7200 CLA /CHECK ANSWERS

2387 4234 1374 TAD (e44 /GET WQRD COUN?

2388 4935 3197 DCA Ti )

2389 4236 1375 TAD (BUF2e1 /GET ADDRESS OF FPP ANSWERS
2390 4237 3919 DCA 10

2394 449 13734 TAD (ANS2wy /GET ADDRESS OF ANSWER TABLE
2392 4pdy 3041 DCA 11

2393 4g42 1440 TAD ! 10 /GEYigag\ANSNER



-~ -

/FPP INSTRUCTION TEST 2C DlALYLE V283 2eilGe72 7138 PAGE 48wl
2394 4943 7943 ClA /NEGATE
: 2395 4044 1441 TAD | 11 /COMPARE WITH ANSWER TVABLE
| 2596 4245 764p SZA CLA /1S FPP ANSWER CORRECTY?
: 2597 A48 7402 HLT /NO
2398 4ga7 79090 FREE /UNUSED LOCATION
2399 4952 2307 152 Ty /FINISHEN?
2490 43%1 5242 JMP o7 /NO
: 2401 4p%2 7900 FREE
l 2402 4g53 7220 FREE
! 2403

2494




/FPP INSTRUCTION TEST 2C

2495
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2429
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
243}
2432
2433
2434
2435
2436
2437
2438
2439
2440
244}
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453

2454

2455
2456
2457
2458
2459

o~

=

4054
4p55
49956
4057
Y1y
4pey
4262
4063
4264
4065
4p66
4p67
4270
4973
4972
4273

474 .

4p75%
4p76

477

4100
4103
4402
4103
4404
4165
4196
4107
4110
4113
4112
4113
4114
4145
4146
4117
4120
4121
4122
4123
4324
4125
4126
44127
4130
4131
4132

/

7240
3923
7049
3024
7040
3025
7049
3026
7040
3p27
3g20
1372
3p2y
4505
1367
3%07
7200
6353
1176

4585

740
2407
5301
6557
7440
5344
6554
7402
7000
7200
1366
TR4Y
1924
7640
7402
7000
1029
7640
7482
7000
1365
3010
1364
3107
7200
141p
7049

DIALLR

/YEST ALL NOPS

veas

2eAUGE?2 7138 PAGE 49

/BB Bt ERRRINRPREBRRODIRERISIORRDRBEQEDRREDOORNOS

/SEE TNQOPY FOR FPP CQDE

JanetoRonRtaBeRRttRRORRERRRBBRRORIDOBOROBEBGONOY

SYA
NCA
CMA
nca
CMA
DCA
CMA
DGA
CMA
DCA
DCA
TAD
DCA
JMS 1
TAD
DEA
CLA
FPCOM
TAD
FPSY
MWY
182
JHP
FPISY
SKP
JHP
FPHLT
HLT
FREE
CLA
TAD
ClA
TAD
SZA CLA
ML T
FREE
YAD
SZA CLA
W T
FREE
TAD
DCA
TAD
DCA
CLA
YAD ¢
CMA

Tsvze,

TSY72A,

TSY70C,

BASE
OPAD
EFAC
MFAC
LFAC
APY
(TNOPL
FPC
ACLRX

(e33
T

LAPT

T
l'i

TSt70A

(TNOPE
FPC

APT

(ORAD
10
(a3
T

10

/BASE=al
/0PADzwl

/FAC XPONENTzel
/FAC MSW=e{

/FAC LSW=ai

/FIELD B1TS=2

/GEY YESY ADDRESS
/SET FPC IN APY

/ZERQ INDEX REGISTERS

/SET BREAK COUNTER

/FPP COMMAND REG=Q@¢R
/GET ADDRESS OF APY
/SYARY FPP

/COUNT DATA BREAKS

/1S FPP FINISHED?

/NOERROQR

/YESaCHECK APY FOR NO BMANGE
/STOP THE PPP

/ERROReFPP SHOULD HAVE FINISHED
/UNUSED LOBATION

/CHECK AP?Y _

/GET ADDRESS OF eNB OF TESY

/COMPARE W]TH FPC
/1S FPC CORRECY?

/NO

/UNUSED LOEATION

/DID FIELD BITS EHANGE?
/YES

/UNUSED

/SETUP FOR APY CHEEK

/GET WORD FPROM APY

/ RN

\

[>T
, (%
; r v =f&» ~ ;. q /Z@;Y;
[L,{/L’ A {,&‘k ﬂ_w’f)ﬁzﬁg ¥;
A égb’ /
2]
A~
L/
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JFPP INSYRUGTION TEST 2C

2468
2¢61
2462
2463
2464
2465
2466
2467
2468
2469
2470
247}
2472
2473
2474
2475
2476
26477
2478
2479
2482
248y
2482
2483
2464
2485
2486
2487
2488
2489
2490
249
2492
2493
2494

4333
4134
4135
4136
4137
4140
4141
4342
4143
4144
4145
4146
4147
4152
4191
43192
45583
4154
4455
41%6
4157
4162
163
4364
4565
4166
€167
6170
4373
172
4173
4174
4175
4176
4377

7449
7422

7000

2127
5339
7200
1363

3327

7200 1SY700,
144¢

7449

7402

70088

2407

5343

T2

7808

7624
7748
7482
5762
z2gee
7779
777%
gg24
647% .
s A
442%
5673
T4
6372
7764
5877
5643
425
4209

DlAtig

SZ4
HLT
FREE
152
JMP
CLA

‘TAD

DCA
CLA
TAD 1}
SZA

ML T
FREE
152

JMP
FREE
FREE
LAS

SPA CLA
ALY

JMP

PAGE

vesd

TSst7eC

(o400
TS

1o

TSt780

STy

7138 PAGE 49.1

/D10 WORD EHANGE?
/YES

JUNUSED LOCATIEN
/APT FINISHED?
/NO

/SETUP YO CHECK INREX REGS

/GET INDEX REGISYER
/DID ]T CHANGE?

/YES

/YNUSED LOEATION

7INDEX REGISTERS FINISWED?
/NO

/UNUSED LOCATIONS

/SRogey
/STOP AT END OF PASS?
/YES '
JCONTINUE 70 LOOP




/FPP [NSTRUCT]ON TEST 2C

2495
2496

2497 .

2498
2499
2500
2503
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2916
2547
2518
2949
2520
2524
2522
2523
2524
2%25
2526
2527
2528
2929
2530
2531
2932
2333
2534
2535
2836
2537
2538
2539
2540
25431
2542
2543
2544

4209
4201
4272
4203
4204
4205
4286
207
4240
4211
4212
4213
4214
4245
4216
4247
4229
4223
4222
4223
4224
4225
4226
4227
4230
4234
4232
4233
4234
4235
4236
4237
A240
4241
4242
4243
4244
4245
4246
4247
4252
4294
4252
4253
4254
4255
€256
4237
4260

./

LTTL
1377
3127
1507
3619
1376
3107
3419
2107
5207
56092
np27
7767
LT
7200
1375
3919
1376
3307
3440
2187
5223
5645
2000
7200
1374
3010
1373
3914
1376
425¢
5627
UITL)
7209
1373
3940
1374
3011
1376
4251
5640
2000
3260
1410
3441
2269
5253
5651
2000

DiALL2

CLRX 2
TAD
nca
TAD |}
DCA
TAD
DCA
DCA !
1S2
JMP
JMP ]
AXR, !RB-1
7767
CLAPT, @
CLA
TAD
DCA
TAD
DCA
pCA |
152
JMP
JMP I
SAVBIN, 2
CLA
TAD
DCA
TAD
DCA
TAD
JMS
JMP 1
RESBIN; @
CLA
TAD
DCA
TAD
DCA
TAD
JMS
JMP 1
MOVE) 2
DCA
TAD !
DEA !
152
JMP
JMP 1
MQVECT, @

vees -

(AXR
T
T
19
(uid
11
12
11
22
CLRX

(APTeq
12
(=40
Ti

10

T

12
CLAPY

(7767
9
(7577
11
teiQ
MQVE
SAVBIN

(75877
i?
fz767
i

(sio
MOVE
RESBIN

MOVECTY
10

13
MOVECY
193
MOVE

7138 PAGE 50
/GEY ADDRESS OF INDEX REG

/ADDRESS OF 1R@={
/GET COUNY

/X8 N PAGE 2
/X8 IN LASY PAGE

/SAVE LASY 8 Leclv;ous oF
/BINARY LOADER SO THAY 77787777
/CAN BE USED FOR 'INDEX REGISYERS

/RESTORE BINARY LOADER

/SAVE COUN?



/FPP INSTRUCT]IEON TESY 2C

2545
2546
2947
2548
2549
2558
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2564
2562
2563
2564
2565
2566
2567
2568
2569
2970
2973
2572
2573
2574
2378
2976
2577
2378
2579
258¢
2583
2582
2583
2584
2%8%
2586
2987
2588
2589
2999
29931
2592
2593
2594
2595
2596
2597

2598 |

2599

A~

42631
4262
4263
4264
4265
4266
42647
4278
4274
4272
4273
4274
4275
4276
4277
43020
4301
4302
4383
4304
4305
4326
43087
4340
43413
4312
4313
4314
4345
4316
4317
4320
4324
4322
4323
4324
4325
4326
4327
4339
43341
4332
4333
4334
4335
4336
4337
4340
4341
4342
4343

4367

2009
3387
1372
3p4p
1374
3911
7200
1414
7642
5314
2049
1411
7044
1442
7640
5344
1411
7044
1449
7649
5341
2107
5267
226}
5661
2082
3407
1372

3212

1374
3011
7200
1440
7044
1441
7449
5334
2427
5320
2342
5742
2pop
7240
1379
3040
1367
3427
3410
2127
5340
5732

77289

coMPO,

CoMPLY,

COMPF,

CLRBUF,

oiaLie

2CA
TAD
nca
TAD
ncA
CLA

YAD -

SZA
JMP
152
TAD
ClA
TAD
SZA
JMP
TAD
ClIA
TAD
SZA
JMP
152
JMP
152
JMP

0GA
TAD

0CA

TAD
CiA

CLa

CMA

—_—
VEe3  2eAUGeT2 7188 PAGE 51

/COMPARE BUFFERS IN DOUBLE PRECISION
T4
(BUF1ley
19
(BUF2e4
11

11

1*17 JEXPONENT NOT €
1¢
11

ig

el /MSW NOT CORRECT
11

,v4 /LSW NOT GCORREET

/COMPARE BUFFERS IN FLOATING POINT

192
CLRBUF




/FPP [NSTRUCT[ON TEST 2C

2600
2603
2602
2403
2674
2605
2606
2607

4370
4371
4372
4373
4374
4375
4376
4377

5102
5877
4777
7577
7767
2047
7778
4243
4409

PAGE

DIALL2

voes

2eAlUSe72

7138

PAGE 5{el

N

.

g



/FPP INSTRUCTION TEST 2C

2608
2609
2610
2611
2612
2613
2614
2615
2046
2017
2648
2619
2620
2624
2622
2623
2624
2625
2826
2627
2628
2629
2630
2633
2632
2633
2634
2635
2636
2037
2038
2639
2440
2643
2642
2043
2644
2045
2646
2647
2648
2649
2650
205}
2652
2653

4400
4401
4402
4403
4404
4405
4406
4407
4410
4411
4442
4443
4414
4445
4416
4447
4420
4421
4422
4423
4424
4425
4426
4427
4439
44334
4432
4433
4434
4433
4436
4437
4449
4444,
4442
4443
4444
4445
4446
4447
4459
445}
4452
4453
4454

7090
7209
1377
3016
1376
3497
3111
1416
7044
1442
2114
7649
5223
2327
52087
2200
7440
1114
5609
200
7200
1375
3p43
1374
3044
1373
3912
1372
3112
5623
Poeg
7200
1376
3107
1374
3046
1377
3047
1443
3446
1444
3447
2107
5246
5636

COMP5E,

SEY59,

MOVEDSD,

NIALLR

cLA
TAD
ncA
vAD
nCA
DCA
TAD
ciA
TAD
152
SZA
JMP
182
JMP
152
sKP
TAD
MP

cLA
TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCA
JHP

CLA
TAD
pCA
TAD
DCA
TAD
DEA
TAD
DCA
TAD
DCA
152
JMP
JMP

CLA

" St o o

vVop3 2eAUGe72

'
cOMPSQ

T3
COMPS50

(DATLAwY
13
(DAT4Bml
14
(ANS{nd
12

(=4

12

SE¥50

MOVESD

—

7138 PAGE 52

/GEY DAYA ADDRESS
/GEY WARD COUNY

/BERC ERROR POINTER
/GET DATA

/COMPARE W]TH EQRRECT ANSWER
/INCREMENT ERROR POINTER
/INCREMENT WORD EOQUNY
/INCREMENY RETURN

/GAY ERROR POINTER

/RETURN

/GET ADDRESS OF A BATA

/GET ADDRESS OF B DATA

/GET ADDRESS OF A¢B ANSWERS
/GET DATA WORD COUNY

/SEY |, OOP COUNTER POR END OF DATA
/RETURN

/SET WORD GOUNY
/GET ADDRESS OP FAC IN APY

/GET DATA ADDRESS




JFPP INSTRUCTION TESY 2C

2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2070
2673
2872
2673
2674
2673
2676
2677
2678
2679

4455
4456
4457
4460
4463
4462
4463
4464
4465
4466
4467
4470
4474
4472
4473
4474
4475
4476
4477
4500
4503
4502
4503
4504
4595
4506
4507

4547
4579
4573
4572
4873
4574
45875
4876
4577

)

o

AN

LT
7320
1779¢
7748
7100
1112
7740
7408
7040
3320
7300
1143
1767¢
3113
1142
7430
7904
1770¢
3312
7300
1142
11290
7200
7040
3120
5655
2009

5233
5252
#2024
7774
5627
5643
5577
777%
5251
6000

DADO,

ENE;

6000

DIALLD

e
CLA STL
YAD

SPA CLA
cLl

TAD

SPA CLA
CLb

RAR

DCA

CLA CLL
YAD

TAD

DCA

TAD

SE|

1AC

TAD

DCA

CLA CLL
TAD

TAD

ClhA

RAR

DCA

JMP 1

0

vees

5252

T4

SAVEL

15
5253

T4
52982
T4

T4
SAVEL

SAVEL
DADD

2+AUGe72

7138 PAGE 53

. #SIMULATE BOUBHE PRECISION FADDM

/CHECK FOR OVERFLOW
/1S A OPERAND POSITIVE?

/NO

/1S 8 QPERAND POSITIVE?
/NO

/SAVE | INK

/GET A LSW

/ADD B LSW

/SAVE | SW

/GEY A MSW

/9% OVERFLOW?
/YES=ADD YO MSW
/ADD B MSW
/SAVE MSW

/ADD LINK %0 GENERATE
/FRACTION OVERPLOW B1IT
/QVERFLOW BIY Y0 AlQ

/SAVE FRAGYION OVERFLOW BIY
/RETURN



/FPF INSTRUCT]EN TEST 2C

2692
2693
2694
2695
2696
2697
2698

2699

2700
2704
2702
2703
2704
2705
2706
2707
2728
2709
2rie
2714
2742
2713
2714
2749
2746
2747
27418
2739
2720
2724
2722
2723
g724
2725
2726
2727
728
2729
2730
2734
2732
2733
2734
2738
2736
2737
2738
2739
2740
2744
2742
2743
2744
2745
2746

~

6209
6004
69?2
6923
6004

6925
42026
4227
6p190
8p4L

6012
6813
6814
6p15
6p46

6917
6029
6223
6g22
6g23

6924
6025
6026
6927
6230

633
6g32
6p33
6034
6035

6936
6p37
6g40
604y
6042

6p43
6044
6045
6046
6047

6950
60851
6952
6053
6054

2309
7922
rece
1039
6929

riey
7eep
7009
1930
6005

2102
2029
2009
1030
6912

2403
0000
1]
1239
6917

2404
2200
2ped
1930
6024

B10%
2909
2gen
1039
60834

2106
egeo
eone
1039
6036

nyar
rgop
reae
1230
6043

P20
1234
fi01
2345
7102

FTSTA,

F1ST8,

FYSTC,

FTSTO,

FYSTE,

FTSTF,

FTSTG,

FYISTH,

FTSTJ,
FYSTJO,

FTSTVla

D]ALLD

LDX
s
FEXIY
JA
FTSTA
LOx

¢
FEXIT
JA
FISTB

LDX

4
FEXIT
JA
FTSTC
L0X

2
FEXIT
JA
FTSTD
DX

2
FEX]Y
JA
FTSTE
LoOX

2
FEXIT
JA
FYSTF
Lbx

]
FEXIY
JA
FYSTS
LDX

2
FEXIT

JA
FYSTH

LOX
1234
LDX
2345
LDX

voed

N

2eAyGn’2

/REPLACE WITH
/SEOPE LOOP

JREPLABE WITH
/SCOPE LOOP

/REPLACE WITH
/SCOPE LOOP

/REPLACE WITH
/SCOPE LOOQP

/REPLACE W]TH
/SCOPE LOOP

/REPLACE W]TH
/SCOPE LOOP

/REPLACE W]TH
/SCOPE LOOP

/REPLACE WITH
/SCOPE LOQP

7138

2042

@42

gp4a

po4n

pa4

pa4R

po4R

go40

(%0P)

(NQP)

(NOP)

{NOP)

{NOP)

(NOQP)

{NOP)

(NOP)

PAGE

FoR

FOR

FoR

FarR

FORrR

FOR

FOR

FOR

54

SCOPE

SCOPE

SCOPE

SEOPE

SCoOPE

SCOPE

SEoPE

SCOPE

Loop

LooP

LooP

LOoP

Loop

LoQp

L00P

LoOP




/FPP INSTRUCT]ON TEST 2C DIALLR VEQ3 2nAUGe?2 7138 PAGE 54»1
2747 6355 3456 FISTJ2, 3456

2748 64g56 02103 L DX 3
2749 6257 45847 FISTJ3, 4567

2750 8060 2304 LDX 4

2751 60683 4321 FISTJ4, 4324

2752 6p62 2105 L DX 5

2753 6263 5432 FISTJ5, 5432

2754 6064 2106 LoX 6

2755 6365 6543 FISTJ6, 6543

2756 666 8307 Lox 7

2757 6067 7654 FISTJ?, 7654

2758 6270 2200 FEXIT /REPLACE W]TW 2040 (NOP) FOR SCOPE LOOP
2759 673 1832 JA /SCOPE | OQP

2760 6R72 6999 FYSTJ

276}

2762

2763 6p73 9140 TADXDP, ADDX 2

2764 6g7¢ 00020 2 )
27689 6g75 2000 FEX]Y /REPLACE WITH @248 (NQP) FOR SCOPE LOOP
2766 6076 1030 JA /SCOPE LOQP

2767 677 6P73 TADXEQ

2768

2769 03100 2311 TADX1, ADDX 1

770 10y oo0Q )

2774 6102 298P FEXIY /REPLACE WITH 2@42 (NOP) FOR SCOPE LOOP
27172 6483 1932 JA /SCOPE LOOP

2773 6104 63400 TADXY

2774

2775% 8105 03112 TADX2, ADOX 2

277¢ 4186 0OOP 8

2777 6127 oooQ FEX]Y /REPLACE W]TH @248 (NOP) FOR SEQPE LOOP
2778 6110 1930 JA /S5COPE LOQP

2779 111 64095 TADX2

2780

2783 6112 2413 TADXS, ADDX 3

2782 6113 02000 2

2783 6114 pPgoe FEXIY /REPLACE WlTH @240 (NQP) FOR SCOPE LOOP
2784 6115 10302 JA /SCOPE LOOP

2785%



/FPP INSTRUCTION TEST 2C

2786
2787
2798
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2804
2802
2603
2804
2g05
2806
26807
2428
2689
2840
2811
2812
2843
28144
2815
2836
2§17
2848
2§19
2820
2824
2822
2823
2§24
2825
2926
2827
2828
2829
2830
2833
2832
2833
2834
2835
2836
2837
2838
2839
2840

6116
6117
6120
6121
6122

6123
6124
6125
6126
6127

6130
6131
6132
6133
6134

6135
336
6337
6140
6141

6142
6143
6144
6345
6146
6347
6492
6193
8182
6153
194
6155
6196
6187
6180
6161
63,62
86163
6164

6165
6166
6167
4370
0174
6172
6173
6174

6175

7114
2pe0
rgoe
10302
6116

115
2900
Lk
1032
6123

P116
2000
7020

A030

6430

0147
egee
Pone
1030
6135

2110
ARy
P311
g0y
2342
7004
2343
0084
2414
2004
7345
2003
7146
0001
24,47
TTH
PR00
1230
6442

2100
6172
1Y)
1039
6165
2000
1030
6165

2100

TARX4,

TADXS,

TADX6,

TABX7,

TADXS,

TJXNL,

TJXNZ,

DiALLR

ADDX
o

FEXIY
JA
TADX4

ADODX
f
FEXIT
JA
TADXS5

ADDX
0
FEXIY
JA
TADX6

ADDX
'
FEX]Y
JA
YADX7

ADDX
1
ADDX
i
ADDX
1
ADDX
1
ADDX
1
ADDX
b
ADDX
bt
ADDX
i
FEXIY
JA
YADXS
JXN
 hé
FEXIT
JA

Ty XN1
FEXIT
WA
TJXNY
JXN

Va3

A NN ¥ W

N o W,

A_—

2eAUG=72 7138 pAGE 5%

/REPLACE WITH 2242 (NOP) FOR SCOPE LOOP
/SCOPE |, 00P

/REPLACE WITH 048 (NOP) FOR SCOPE LOOP
/8CQPE LOOP

/REPLACE WITH 2240 (NOP) FOR SCOPE LOOP
/SCOPE LOOP

/REPLACE WITH 0240 (NOP) POR SCOPE LOOP
/SCOPE LOOP

/REPLACE WITH @240 (NOP) FOR SCOPE LOOP
/SCOPE L0OP

/REPLACE WITH @42 (NOP) FOR SCOPE LOOP
/SCOPE LOOP FOR OVERPLOW

/REPLACE WITH @@42 (NOP) FOR SCOPE LOOP
/SCOPE LOOP IF NO OVERFLOW




JFPP INSTRUCTION TEST 2C

284]
2842
2843
2544
2545
2846
2847
2848
2849
2850
2853
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2874
2872
2873
2874
2875
2876
2877
2878
2879
2889
2884
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895

6176
8177
6200
6201
6222
6203
6274
6205
6206
6207
6210
6211
6212
6243
6214
6245

6216
6247
6220
6223
6222
6223
6224

6225
6226
6227
6230
62331
6232
6233

6234
6235
6236
6237
6240
6241
6242

6243
6244
6245
6246
6247

6250
6251
6252
6253
6254
6255
6256

C-‘§B7

6175
2090
193¢
6175
2000
6275
epnp
2140
6222
2000
2109
7777
2103
7634
1030
6202

2400
Sgep
6409
5100
908
10%0
8246

0200
1140
5492
6200
LITT)
1030
6225

2539
Spep
6549
5075
2000
1030
6234

A740
6721
dd]
1030
6243

#5590
5000
6560
5100
2409
6250
7900
n1@5

TJXNS,

TSTAL,

TSTAZ2,

TSTAS,

TSTA4,

TSTAS,

DlALLR

1?3
FEXIY
JA
TJUXN2
2022
(2
FEXIY
J XN
TJXN3
FEXIT
LDX
=]
DX
wld4
JA
TJXNZ

FLLDA
BUFL
FSTA
BYF2
PEX]Y

JA
TSTAL

FLOA
SETB
BUF2
FSTA
FEX]Y
NY )
TSTA2
FLDA X3
8UFY
FSTA X4
BUF 23
FEXIT
JA
T§TAS

FLOA Xt
FSTA X2
FEXIY
JA
TSTA4

FLDA X5
BUF3
FSTA X6
RUF2
JXN Xg
TSTAS
FEXIT
LDX

vees

X3

420
420

200

208

500
58

788
721

509
502

20AUGe72 7138

/REPLACE WITH #8408 (NOP)
/SCOPE LOOP

/JXN @ WITH NO INCREMENT

PAGE 5Se1

FOR SCQPE LOOP

X7zel

/JXN WITH INCREMENY Xi:zei44

/REPLACE WITH 2042 (NOP)
/RESEY INDEX REGISYTERS

/SCOPE L00QP

/REPLACE W]TH 8242 (NOP)
/SCOPE LOQP

/REPLACE WITH 2043 (NQP)
/SCOPE LOOP

/REPLACE WITH 2240 (NOP)
/SCOPE (,00P

/REPLACE WITH 2048 (NOP)
/SCOPE (0OP

/REPLACE WITH 8248 (NOP)
/SCOPE LOOP

{
{
AN

FOR SCOPE LOOP

FOR SCOPE LOOP

FOR SCOPE LOQP

FOR SEOPE LOOP

FOR SCOPE LOOP

FOR SCOPE LOOP



JFPP INSTRUCTIEON TEST 2¢

2896
26897
2898
2899
29a0
2923
2vn2

~

6260
6261
6262
6263
6264
A265
6266

7777
7196
7777
7199
7753
1g3e
4230

TlALie

=1
LoX
vl
LoX
25
JA
TSYTAS

voas

6

2eAUGe72

. 7 .

7138

PAGE 55=2




/PPP INSTRUGCTION TEST 2C

2923
2974
2975
2976
2977
2978
2979
2910
2911
2912
2943
2944
2945
2940
2947
2918
2949
2920
2923
2922
2923
2924
2925
2926
2927
2928
2929
2930
2933
2932
2933
2934
2935
2936
2937
2938
2939
2940
2943
2942
2743
2744
2945
2946
2947
2v48
2949
2950
2951
2952
2953
2954
2¥55
2956
2957

-~

62687
627
6271
4272
6273

8274
6275
6276
6277
6309
6301
6302

6303
6304
a3ns
4326
6307
6340
6341

6342
6343
8314
6345
6316
6347
6320

6324
6322
6323
6324
4325
8326
6327

6330
6334
6332
6333
6334
6335
6336

6337
63490
6341
6342
6343
6344
6345

6346

J/

ag3e
cp27
ngag
1232
6267

5512
5247
2009
2401
g0
1030
6274

5520
5244
2800
2102
2903
1032
6303

5539
5244
2oeQ
2383
epee
1030
6312

5549
5236
LT
ag04
2003
1039
6321

5550
5233
2909
0405
2004
1039
6339

5569
5230
7000
7406
7005
1039
6337

5579

TATXL,

TADME,

TADML,

TADM2,

TADM3,

TADMS,

TADM®,

TADMS,

DIALLD VPOl

XTA )
ATX ?
FEX]T

JA

TATXY

FADDM X4 523
DATAL=3
FEXIT

LDOx S

2

JA
TADME

FADDOM X2 580
DATALeb
FEX]T

LOX 2

Y

JA

TADMY

FAODM X3 500
DATALell
FEXIT

LOX 3

?

JA
TADM2

FADDM X4 590
DATALel4
FEXIT

40X 4
3

JA
TAOM3

FADDM X5 500
DATALeL7
FEXIT

LoOX 5

4

WA

TADM4

FADDM X6 500
DATALe22
FEXIY

LDX 6

5

JA
TADMS

FADDM X7 5p0

20AUGeT72

/REPLACE WITH
/SCOPE LOOP
/XY =

/REPLACE WITH
/SCQPE LOOP

/X2 =

/REPLACE W]TH
/SCOPE LOOP

/X3 =

/REPLACE WITH
/SCOPE LOOP

/X4 »

/REPLACE WITH
/SCOPE LOOP

/X3 =

/REPLACE W]TH
/SCOPE LOOP

/X6 =

/REPLACE WITH
/SCOPE LOOP

/X7 &

LTy

7138

pB4@ (NOP)

2840 (NOP)

2240 (NOP)

2

o049 (NOP)

@240 (NOP)

po4e (NOP)

#@42 (NOP)

LS

PAGE

FOR

FOR

FOR

FOR

POR

FOR

FOR

56

SCOPE

SCOPE

SEOPE

SEoPE

SEéoPE

SEOPE

SCOPE

LOOP

Loor

LOOP

Looe

LooP

LOOP

LOOP

PN



/FPP INSYRUCT]ION TEST 2C DIALLG V@RS 2eAUGe 72 7138 PAGE S58e1
2958 6347 8225 DATALa25
2959 6359 2paQ FEXIT /REPLACE WITH 2042 (NOP) FOR SEOPE LOOP
2980 63%1 2107 LOX 7 /SCOPE LOOP
2963 4352 7006 6
2982 6353 1038 JA
2983 6384 5346 TADMS
2964
2945 6355 5519 TADM7, FADDM X§ 582 /Xy = @
2966 63%6 5289 85290
2967 6337 2989 FEXITY /JREPLACE WITH 2840 (NOP) FOR SCOPE LOOP
2988 6360 n101 LOx 1 /SCOPE LOOP
2969 6361 2089 ]
2978 6362 2400 FLDA 400
2973 6383 03116 T8
2972 6364 6409 FSTA 400 /RESTQRE QPERANT
2973 8365 5232 %5292
2974 6366 0408 FLDA 4093 /RESTORE FAC
2975 6367 0114 Té
297% 6379 1032 JA
2977 6371 63%8 TADMY?

2978




JFPP INSTRUCTION TEST 2C

2979
2989
2983
2982
2983
2984
2985
2986
2987
2988
2989
2999
2991
2992
2993
2994
2995
2996
2997
2998
2999
spoe
3pmy
LT}
3003
3gn4
3pes
3206
3007
3008
3ge9y
30490
3041
3042
3043
L4
h 2]
3046
30y?
L8
3pL9
3220
Jp2y
322
3p23
3p24
3p25
3026
p27
3p28
3p29
3039
3033
332
3p33

6372
6373
6374
6375
6376
6377
6420
6404
6402
6403
6404
6405
6406
4407
6410
6441
6442
6443
6444
6445
6416
6447
8420
64231
8422
6423
6424
6425
6426
4427
6430
6434
6432
6433
4434
6435
6436
6437
64490
6441
6442
8443
6444
6445
6446
6447
6450
6483
6452
6453
6494
6495
6456

(fliﬁ!?
./

2540
5660
7529
5190
2430
6372
npep
7101
77777
2302
7777
2403
7774
P104
7777
P05
7777
2106
7774
p34p
56640
6550
5100
2106
6445
1030
6372
2040
P4
0098
2o4p
eoep
2940
2070
2040
2420
o940
2430
240
a340
040
n1%0
B3040
7160
2040
2470
2040
1140
7040
1150
o040
1160
2040
1170

TMULMY,

TNORY,

plali@ veasd

FLOA X1 500
DATA2B
FMULM X2 522
RUF2

JXN X3
TMULMY
FEX]Y

LOX b
L}

LOX 2
o}

Lox 3
wd

Lox 4
L2

LOX 5
L}

L0X L)
ol

FLOA x4 5002
DATA2B
FSTA X5 S@¢
BUF2

JXN [
n8

JA

TMULMY
1LY

poe4n
.11
1LY

1LY )

P4

pa7e

LT

g8

pRep

pL30

podn

BLeQ

paep

24%0

no4g

2LV

o242

P70

P40

1140

po40

1150

po4e

1160

N4

1179

2eAUGe72 7138

/X4swl
/X28wy
/X3ze4

PAGE 57

Y
w



/FPP INSYRUCTIEN TESY 2(

3934
3935
3036
3237
Ip3e
3p39
3040
3943
Ipez
343
Jpad
3P4

-~

4

6442
6461
5442
6483
4484
6445
8466
6447
6470
6471
6472
8473

2040
7044
P42
7943
2044
7045
n046
2047
7pag
1932
6425
2000

TNOPE,
FEND,

-

DIALLE VOBl 2eAUGuT72 7138
2940
Ag4y
rg4a2
np43
nR44
rp4s
Ag46
847

FEXIY /REPLACE WITH 2240 FOR SCQPE LOOP

JA /SCOPE L00P
TNOPY
2

PAGE 5’:1




/FPP INSTRUCTION TEST 2C DIALLE VB3 2eAUGu72 7138 PAGE 58

3046
3047 5020 25000

3pab sgag 7777 BYFL, 7777
sgay Sga1 7099 LI LT
3050 5982 7777 7777
3951 5gA3  Apeg Pp9p
3052 5gR4 5252 5252
LR %ga5 2525 2525
054 5006 5252 5252
3055 sga7 2525 2525
3056 sgLg 9707 2707
3457 sgLy 7979 7070
3058 spi2 @707 2797
3959 saL3 7979 7079
3060 S5pLe 1114 1111
3p6y 8p15 2222 2222
3062 SgL6 4444 4444
3063 5947 3333 3333
3064 Bp29 6666 6666
Joed Sp2i 3333 3333
P66 5p22 1144 1141
087 5923 1311 1144
Joe8 @24 13144 134
069 5p25 2222 2222
378 Speé 2222 2222
w7y sp2? 2222 2222
3072 8p%g 3333 3333
3073 5231 3393 3333
P74 5232 3333 3333
3075 5P33 4444 4444
30276 5034 4444 4444
977 5935 4444 adde
£ 1244 5236 55535 5585
3079 5237 5555 5555
ALY Sg4@ 5585 5555
3p8y Sgey 6666 6666
382 s34 6666 6686
3083 5243 6666 6666
Spsé Sge4 7777 7777
3p85 sSges 7777 7777
3p8s sg46 77177 7777
3087 5347 7778 7776
3p88 5p80 7778 7775
SgR9 sg%y  77Y3 7773
3099 5082 7767 7767
3p94 83 7789 7957
3e92 s8¢ 7737 7737
3993 5p%5 7677 7677
394 5p%6 7577 7577
3095 %7 7377 7377
3096 sgep 6777 6777
3097 sgey 5777 5777
3ges 5042 3777 3777
3099 5063 ©0P9}Y geo)

5420 {.igfo 702 P02 N
\ o

Y
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tz4Ng

S0
2e0e
22y
proe
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940s
111
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(111
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Lebe
LLLs
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4448
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2628
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gode

77
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2200

YY)
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gene

262
gesz
1200

" 1'T-F)
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-
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/FPPF INSTRUGTION TEST 2C

3370
3173
3172
3173
3y74
3175
3176
3377
3178
3479
3489
3381
3482
3183
3184
3485
3186
3387
3388
33189
3199
3391
3492
3493
3494
3493
3496
3397
3498
3499
3200
330%
3202
3203
3204
3205
3206
3207
3208
3209
3249
3213
3212
3243
3214
3215
3216

P

5639
5631
5632

5633
5634
5635

5636
3637
5640

5641
5642
5643
5644
5645
5646

5647
5650
5694

5652
5693
5654

5655
56396
5637

85660
8664
5662

5663
3664
8663

5666
5647
5679

5674
5672
5673

2939
2000
7pAQ

2902
3777
7777

2032
2009
2909

7n
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