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l81JTOCT 

Tl'tIS PROGIUM CHiCKS. THE FOt..1.0lllllNG INSTRUCTIONS IN THE FPP•12 
(THE PDP•tl Fl.OATtNG POI"IT P~OCESSO~ OPTION). 

I.OX 
AOOX 
FSTA 
ATX 
FADOM 
FMUl.M 
"IOP 

t,.OAD INDE~ REGISTER 
ADO TO INDEX REGISTER 
STORE FAC 
ACCU~ULATOR TO INDEX REGISTER 
ADO TO MEMORY 
MUt..TIPl.Y TO MEMORY 
lU INSTRUCTIONS TMAT PERFORM NO OPERATION 

THIS PROGRAM HAI.TS ON ERRORS ANO USES NO TTY COMMUNICATIONS, 

THf. WORD llFREEu IS D!FINEO IN THE PROGRAM AS A NOP C7000), Tt11S 
I"4"!1'RUCtlON WU PUT IN SfVEIUI. LOCATIONS IN THE PROGRAM TO MAKE 
AVAil.A81.E Mf~ORY LOCATIONS FOR T~E USER TO MODIFY THE PROGRAM FOR 
~COPE OR T£5T LOOPS AT MIS OPTION, IT IS ASSUMED THAT THE BASIC 
ffD'P•8 OR POf:>.U PROCESSOR AND MEMORY MAVE BUN CHECKED ANO ARE 
FU""l..Y OP!IU Tl ONAI., 

i, R!!IUtRlMfNTS 

2,l EQUtPMfNT 

l) AN FPPetZ FLOATING POINT PROCESSOR 
ll A BASIC PDP•& OR POP•1l WITH QK OF CORE MEMORY 
l) AN INl'UT DEVICE FOR 1.0•DING THE PROGAA!il 

z .. a STORAGE 

nu& PftOQ•A~ OCCUPUS l.OCATlO-NS 0000 THROUGH U71 0, FHl.I) 0 

Z,l l'REl..IMINAIO PROGRAMS 

Al..1. PDP•I OR PDP•U PROCESSOR AND MEMORY OUGNOSTICS MUST 
HAVE BEEN RUN SUCCISSFUl.~V, ,PP•12 INSTRUCTION TEST 2A MUST 
HAVE B!EN RUN SUCCESSFUi.LY, 
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1, L.OAOING PROCEDURE 

LOAD THt PROGkAM WlTH THE SIN LOAOER, OIAL LO~OfR OR PS.8 LOADtR 

~. STARTING P~OCEOURt 

POP•12 SET LEFT SWITCHES TO 0200 
RIGHT S~ITCHES : 0000 
PRESS I/O PRESET 
PRESS START LEFT S~ITCHES 

POP•8! SET SWITCH REGISTER = 0200 
PRESS LOAO AOORESS 
SET SWITCH REGISTER : 0000 
PRESS START 

PDP•8E SET SWITCH REGISTER • 0200 
PRESS LOAO ADDRESS 
SET SWITCH REGISTER • 0000 
PRESS CL.EAR 
PRl!SS CONTINUE 

~ i Vill oc)-i!-

S, OPERATING INSTRUCTONS 

CAUTION*** 
IF THE PROQRAM IS STOPPED WHILE RUNNING TEST 9 THE RIM LOADER 
MAY BE OESTROY!O, TEST 9 SAVES LOCATIONS 7770~7777 THEN USES 
THE&! LOCATIONS AND RESTORES THIM WH!N FINISHED, 

5,1 THE PROGRAM WILL RUN IN A CONTINUOUS LOOP UNTIL. STOPPED 

S,Z SWITCH SITTINGS 

SAOO•O AUN CONTINUOUSLY 
1R00•1 STOP AT !NO OF PASS 

&, ERRORS 

..... 

IF AN ERROR IS DETECTED TH£ PROGRAM WlL.L HAL,T, SEE L.ISTlNG 'OR 
INFORMATlON CONCERNtNG 'AILURE, 

THE COMMENTS AT THE BEGINNING OF EACH TEST TEL.L WHAT INSTRUCION 
IS BEING TESTEO ANO THE FPP tNSTRUCTfONS AND TAGS USED IN THE 
TEST, 

THE ACTUAL FPP INSTRUCTIONS BEING RUN ARE LOCATfO STARTING AT 
eOOO, 
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., . PROGRAM OPfRATION 

1,1 '•l1•TST8 

TESTS THE iox lNBT~uCTION o~ EACM INOtX ~t~lSTER INOIVIOUALLY, 
'~E INDEX REGISTERS ARE LOCATED IN LOCATIONS 0030•0~37, 
IN EACH TEST ONE lNOEx REGISTE~ IS TESTEO, 

AL.I.. 40~b COH8INAT10NS Of OAT& ARE LOADED I"'ITO E.ACM INDEX REG 
ONE WORO AT A TIME av THE ,PP~12. 

A,TER EACH WQRO IS LOADED THE FPP•12 EXITS AND TME DATA IS 
CHECKED IY THE PDP, 

7,l TSTIP 

Al..L INO!X REGISTERS A~E LOADl:D BY THI FPP•1Z EACH wITM DIFFERENT 
O•~A T~EN THE ~PP•li EXITS, 

TM! INDEX REGISTERS ARE IN LOCATIONS 7770•7777, 

T~£ DATA JI THEN CMECK£.D BY THE POP, 

LO.t-ATl~NI 7770•7777 ARE T"£~ RESTORED, 

7,1 TtT10•TST17 

T!ST8 THE ADDX INSTRUCTION O~ EACH INDIX REGISTER INDIVIDUALLY, 
~HE INDlX REGISTERS ARE LOCATED IN LOCATIONS 0010•0037, 

EACH TEST CHECKS ONE INDfX REGISTER, 

ALL ~01118L£ NUMBERS ARE ADD TO THE INDEX REGISTER ONE AT A 
Tl"le Tl+E FPP•tZ EXITS AFTER EAC~ ADD AND THE POP CHECKS THi 
~ltUl.T81 

1 •"' TSUI 

1 JJ AOD!D TO A~L lNO£X REGISTERS 40•• TlME8 AND THE CONTENTS 
OF lH£ lNDlX REGISTERS A~E CHECKED TO BE ZERO. 
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1.s TSTiO 

TESTS THE JXN lNSTRUCTION. 

THE JXN IS DONE uo•o TI~£S ·~o THE FPP·12 fXllS AFTER EACH 
JX~, THE PO~ CHEC~S THE INDEX ~fGISTER A~~ FPC FO~ CORRECT 
DATA AFTER EACH J~~. THE JX~ SHOULD JUMP uo•5 TIMES ANO 
SHOULD S~IP J~CE, 

1,b TST21 

TESTS THE JX~ AT FULL SPEED OPERATION. 

WITH XO•OOOO A JXN TO ITSELF IS PERFORMED, 

IT SHOULD EXIT AFTER XO COUNTS TO 7777 ANO OVERFLOWS TO 0000, 
THE PDP HAS A TIMING LOOP OF A LITTLE OVER 200 MILLI SECS, 
THE FPP•l2 SHOULD EXIT BEFORE THIS LOOP TIMES OUT, 

1,1 TSTi2 

T!STI THAT A JXN WITH BIT 5•0 WILL NOT INCREMENT THE INDEX 
REGISTER. 

1,8 TITJO•TITJJ 

T£STI TH! 'STA INSTRUCTION WITH ALL BUT ONE POSSIBLE ADDRESSING 
MOOtl, A 'LOA IS USED TO LOAD THE FAC, IT IS ASSUMED TO BE OK 
B!CAUlf IT IS CHECKED IN l~STRUCTION T!ST 2A1 ALL TESTS RUN IN 
THE FLOATING POINT MODE, ONE l• BIT WORD IS LOADED AND STORfD BY THf 
FPP•1Z IN EACH TEST AND THE RESULTS ARE CHECKED BY THE PDP, 

1,9 TSTJ4•TITJ5 

TESTS THE LAST ADDRESSING MOO~, 

BOTH TESTS RUN THE SAME FPP CODE BUT TSTll RUNS IN FLOATING 
POINT MODE AND TSTJ5 RUNS IN OOUSLE PRECISION MDDE1 

THE FPP TRANSFERS A BLOCK OF DATA FROM BUF1 TO 8UF2 AT FULL 
SPEED TH!N EXITS, 

THE PDP THEN COMPARES. THE i BUFFERS, 

, 
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7.10 TSTijO•TSTij1 

TFSTS THE ATX INSTRUCTION IN FLOATING POINT MOOE ANO DOUBLE 
?~tCISION MOO~ ~ESPECTIVELY, 

TME XTA l~ST~UCTfON IS USED TO LOAD THE FAC. 

THE XTA l~ST~uC~ION IS TESTED IN INSTRUCTION TEST 2A, ALL 
CO~BlNATIONS OF DATA ARE ~OAOED INTn THE FAC FRQM XO THEN FIXED 
ANO STORED INTO X7, THE POP CHEC~S THE RESULTS AFTER EACH ATX, 

7,11 TST50•TST5& 

TESTS THE 'AODM INSTRUCTION IN FLOATING POINT MODE, ALL T 
T~STS ARE THE SAME EXCEPT THAT IN EACH SUCCEEDING TEST THE 
INDEX REGISTER USED CONTAINS A NUM~ER 1 HIGHER TMAN THE PRF.­
VIOUS TEST AND THE BASE ADORESS USED IS D£CRE~ENTED BV 3, THUS 
fH£ IESULTS OF EACH ADD IS TO THE SAME LOCATION, FOUR SETS OF 
J& BIT NU~BERS WITH KNOWN ANSWERS ARE ADDEO TOGETHER IN EACH 
TEST, THE POP CHECKS THE RESULTS AFTER EACH AOO, 

1.12 rsT57 

TESTS THE FAOOM 11'-lSTRUCTlON IN DOUBLE PRfC I SI ON l'IOOE, THE f AC 
IS AOOlO TO THE a4 BIT WORD IN LOCATIONS 5Z52 ANO 5iS3 ANO THE 
FPP EXITS, THE PDP CHECKS THE RESULTS AGAINST A SIMULATED 
ANSWER, I' AN OVERFLOW OCCURRED WHILE SIMULATING THE ANSWER, 
THE PDP CHEC~S THAT THE OPERANDS WERE NOT ALTERED, NEW OPERANDS 
ARE GENERAT!O BV PUTTING THE SIMULATED ANSWER IN THE FAC ANO THE 
SIMULATED ANSWER SHIFTED RIGHT ON! BIT IN MEMORY, THIS OPERATION 
IS PfRFORMfO 1000 DECI~AL TIMES WITH NEW OPERA~OS EACH TIME. 

7.U TIToO 

TUTS TMt FMULM INSTRUCTION IN FLOATING POINT MOOE. FOUR FLOATING 
~OINT NUMBERS AR! MULTIPLIED BV FOUR OTHER FLOATING POINT NUMBERS 
AND THE FPP EXITS, THE RESULTS ARE CHECKED ev THE POP, 

7 ,.1'1 TST70 

TESTS ALL OPERATION CODES WHICH PERFORM NO OPERATION, THE FPP~12 
EXECUTES ALL NOP& IN S!QU!NCE TMEN EXITS, THE POP THEN CHEC~S 
THE APT AND INDEX R!GISTERS TO BE SURE THAT ON~V THE FPC CHANGED, 
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1rPP INSTRUCTION TEST 2C 

i 
2 
3 .. 
5 
6 
1 
0 
9 

u 
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u 
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OIALU V003 2dUC·•12 11H 

lfPP JNSTRUCTJON T[ST 2C 

I PROGRAM STAR'S AT 0200 IN 8 MODE 

/TWE JNSTRUCTtON "PREE" lS A NOP BUT SlGNl'l£S 
IA LOCATION AVAILABLE TO TME USER POR PROGRAM 
/~OOlfJCATlON WHEN OtStRtO 

l'A~E 1 

/COPYRtGMT 191!1 O?GlTAL EQUIPMENT CORP,, MAVNAROa MASS~ 1~7,4 
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/f Pl" P•S~ ~- ;'tt:N TES' 2C 

15 
16 
11 
18 
19 
2e 
2~ 
22 
2~ 
24 
2~ 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3~ ,6 
37 
3& 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
!) 7 
56 
5\; 
0 
61 
62 

~55" 
6553 
6552 
6554 
655:5 
6551 
6556 

'"°"" ii2100 
6012JIZI 
0u0 
50H 
ll'"20 
003{1) 
\'! 1t:21 
1030 
1is111 
2u0 
110 
00H 
f!Ht 
00U 
111920 
0030 
0140 

"""0 HH 
111110 
1770 
77'11 
17"n. 
7173 
7114 
1715 
7776 
7717 
70210 
7000 

~ 

'.'1 l Al.10 V003 2eAUGw?2 7138 "Ae£. 2 

l>MOOE 

/!OT i,.lST 

F'Pl"lI!~55~ 
l!"PCOM;6553 
F'P!Q~;~552 
F"PHl,,T=6554 
F"PST96555 
P'PJSTe6557 
F'PAST!ti556 
1"1itUl.,M!°1000 
r1,,04·~0z~ 
rsu•6000 
1,.0X•0l,00 
J"AOOM!50H 
ATXa002~ 
XTA•0030 
AOOX•0i10 
JUl,030 
JSA•H~0 
JXN•2~1!10 
SETB•1U0 
f'ElCl!!l'lf/J11'1il 
X0t00 
XU• 1.lll 
X2!'20 
X3!30 
X4f411J 
X5!150 
)(61160 
X1•70 
t RUl•7770 
IR11•7171 
l R~2=7772 
IR1Je7773 
! R14•7774 
l RS.5=7775 
l R16•7776 
tR17•7177 
DA'l'A=711llll0 
F'REE=711l00 

OEF'I"IE 
< JMP 1 

NPAGE /AN INSTRUCTION TO JUMP TO NEXt MEHORV PAGE 
<~•200&760~ /JUMP ,0 NfXT MEMORV PAGE) 

~ry=m= 

,~ • 



/PPP l\S!RUCTte~ T£ST 2C 

63 
64 
Q~ 

b¢ 
67 
66 
n 
n 
71 
72 
73 
74 
7 !) 
76 
7? 
78 
79 
80 
8~ 
82 
n 
84 
8~ 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
,7 
98 
9? 

~""" ~01,. 
~f/12 
a,ei3 

u' .05 
~0~ 
3,"17 
3,08 
~0? 
2,:1.0 
U1 
112 

21020 
:>1020 0000 
"1021 £!11Jl1J0 
C'022 "030 
""023 7000 
2'024 :"101.'10 
:"02S ~02!0 
2'026 0000 
i"027 ill000 

~030 0000 
i"031 0000 
(11032 0000 
0033 0000 
0-134 0000 
0035 0000 
H36 00H 
0037 0000 
0041/J 0000 
111041 000e 
001i~ 0000 
0e•J 081110 
0e'4 0001/J 
00'5 lllHICI 
004(> fl!Hl/J 
0047 0000 

0076 
UH 01/JH 
0077 06'00 
0~01!1 5Hil 
l'J2,fl P!Hf/l 
eu2 e!Hl/J 
0103 5Ut 
0l,14 7117 
0,;1~ . 421H 
flU!6 
0U7 
01U1 
0111 
0112 
11!113 
0114 
0115 
0116 
till.17 
0120 

~ 
~. ! 

e!Hf/l 
0H9 
1!10210 
00H 
0Hf/l 
0081/J 
0000 
0000 
"'000 
(il0fll0 
0HeJ 

0~00 

DI Al.U 

•20 
AP'fr "' rpe, ~ 

AQl(' IR l'l 
RASE, DATA 
OPAD1 " EF'AC1 0 
MF'AC1 0 
L.fAC1 0 

lFU'l 1 ~ 

lRi1 0 
lR~, 0 
tR31 0 
1R'41 0 
!R5, 2l 
llUt 0 
1R71 ll! 

" 0 

" 0 
0 
0 
0 
l1J 

•76 
fl! 
0 
BU~1 
121 

0 
evr2 

\.QOPgT I •$. 
ACl.,AX, Ct.RX 
L.OOPe 0 
T11 0 
T21 e 
'~· 

(II , .. Ill 
'f 5. el 
T 61 0 
T71 0 
T81 0 
T9 1 " SAVEL.1 0 

F'AGE 

V0fl3 2 .. AUG!!!'2 7138 PA~E 3 
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/f PP tNiT~UCTlON TEST 2C 

113 
11'4 
115 
116 
117 
118 
l,19 

~2" 
121 
l,22 
:!,23 
2. 2 4 
,,25 
i2~ 
127 
•28 
:!,29 
,,,3Rl 
iJ1 
il~ 
:J.33 
~34 
a,35 
13~ 
.37 
:1,38 
U9 
~4W 
:!.41 
••2 
•'~ ~44 
14!5 
.46 
147 
~48 
3,49 ,,0 
~'~ 
3'52 
~53 
~54 ,.,.,, 
~56 
~!57 
J,,58 
~59 
l,60 
161 
,1,62 
l,63 

·6~ ;l.65 
l,66 
~67 

0200 
0!201 
021'12 
'1122!3 
P'21!l4 
0205 
02'06 
02111 
111210 
Vl211 
et212 
02a,3 
021• 
0U5 
0216 
11!21? 
21220 
-0221 
0222 
0223 
0224 

.ff-2'.2:5 
0226 
0-227 
023111 
"0231 
0232 
1'!233 
0234 
0235 
0236 
0237 
0240 
0243. 
0242 
0243 
0244 
"1245 
0246 
0247 
0250 
0251 
'1!252 
0253 
0254 

6552 
7200 
11'17 
3022 
3177 1 

1200 
1104 
3;Ul6 
4505 
724il 
3'31 
U16 
3f2j, 
053 
1l.16 
6555 
74'2 
6557 
522:1. 
72-80 
1830 
7-f41 
1117' 
7(1'40 
1402 
7000 
1031 
760 
741!12 
7HJ0 
1£132 
7~40 
7~02 
101110 
U33 
7640 
14t'!2 
1000 
1034 
7640 
7402 
7000 
1035 
7640 
7402 

-~ 

DJAL.U V02!3 2•AUC•12 ., 138 PACE 4 

/TEST L,DX ON !NOEX REGISTER 0 

/••·········································**** I rTSTA, ~Dx ~ 
I ~ 
I f"EX!T 

!••············································· 
TSfl.1 

TSTiA1 

TSH81 

rPtCL. 
q,A 
TAD 
DCA 
DCA 
Cl.A 
HO 
OCA 
JMS 
SH 
OCA 
TAO 
OCA 
F'PCOM 
TAO 
F'PST 
M~! 
rPIST 
JMP 
Cl.A 
TAcO 
Cl A 
TAD 
SH CL.I\ 
MJ.! 
rREE 
TAO 
SU CL.A 
Ml.! 
F'REE 
TAO 
Si!A CL./. 
HI.! 
rREE 
TAO 
SH CU 
ML, T 
F'REE 
TAO 
Si!A CL.A 
H\.T 
F'REE 
TAO 
SH CL.A 
Hl.! 

ni:ie 
ADX 
F"TSTH1 

L.OOPCT 
I.COP 
ACL.RX 

1 RQ! 
( Yf ST A 
F'PC 

CAJ'T 

,•i 

1R0 

F'TSTh~ 

lRi 

tR2 

tR3 

lR4 

tR5 

/CL.E:AR F'PP 

/GET ADDRESS or lNnEx REG 0 
/SET INDEX POINTER 1~ APT 
!i!ERO DATA WORD 

/SET L.OOP eouN' tOR 10~ PASSES 
/TMROUGH EACH ~AfA PATfERN 
/tERO INDEX REGISTERS 
/AC•7777 
/SET IR0 TO 77?7 
/AOORESS or F'PP iNSTqueTIONS 

/YPP COMMAND REGIS,ER•0000 
/GET ADDRESS or AP' 
/ShRT HP 

/WAIT POR FPP TO COMPL.ETE lNSTRUCT!ONS 

/GET NEW lRflJ DATA 

/~OMPARE W!TM ORIGINAL. DATA 
/IS 1R0 CORREC,7 
/NO, L.OX0 FAIL.ED 
/UNUSED L.0CATlON 

/OHi lR1 CMANGf? 
/YES 
/UNUSED LOeATION 

/010 IR2 CMANGE 
/YES 
/UNSUEO L.OeATlON 

/010 IR3 CMANGE? 
/YES 
/UNUSED LOeATlON 

/O!D IR4 CMANGE1 
/YES 
/UNUSED LOCATION 

/010 IR5 CHANGO 
/YES 

-~ 

'~~---··~- -~~~-,~~' ----~~--------------------------------------



/fPP JNS'RUCTICN TEST 2C 

168 
+6'1 
p0 
171 
F~ 
VJ 
p4 
V5 
F6 
171 
;,78 
p9 
~Biil 
18~ 
182 
~83 
3,84 
3,85 

Pl255 
1'1256 

.!1!257 
~260 
026). 
0262 
1'126'3 
0264 
0265 
0266 
'1261 
0210 
Cll211 

0212 
0213 

l"""i 
~ ... / 

7000 
1036 
7640 
7402 
7000 
1037 
7640 
1402 
7000 
2106 
5210 
2717 1 

5205 

1SH 
1000 

D1Al.UI 

rREE 
TAD 
Si!A Cl.4 
~1..r 

FREE 
TAO 
SH C:i..4 
lo!\. T 
F"REE 
I St! 
JMP 
1 St! 
JMP 

fREE 
rREE 

V003 2.AUG•'.'2 

!R6 

! R 7 

1..00P 
TS'hB 
rTST.hi 
TST1A 

7138 PACE 4~1 

/UNUSED ~OOATtON 

/DID IR6 CWA~GE? 
/VES 
/UNUSED L0eATl5N 

/DID IR7 Ci-!ANGf 

/INCREMENT LOOP COUNTER 
/USE SAME OATA 1~0 TIMES 
11 NCREMENT DA TA 
/RESET LOOP COUNTER 

/UNUSED LOeAT!ONS 

// ~i~ 
i 
\ • 
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1rPP !NS!~UCTieN TEST ~c OIALU V0'33 2 .. •uc.12 7 ! :38 PAGE 5 

186 
.l.ll 7 /TES! bDX ON l~OEX REG!S'T'ER 1 
loo 
l 'l9 , .•............................................. 
l 91!:' I F'i5TP 1 LDX 1 
191 I ~ 

192 I FEXIT 
l,93 !••············································· 194 
i95 
196 0'274 72'00 TST21 C~A 
1117 1:'1275 1177 '!'AO (1R0 /GET THE ADDRESS or tNOEX REG 0 
198 0216 3022 DCA AOX /SET INDEX POINTER lN APT 
l,99 0",., 3775 1 DCA F"TSlB•1 /CERO OATA WORO 
6\!lH:l 1'!3~111 7200 TS'l'2A I CL.A 
11!01 031!1 1U4 TAO LOOPCT /SET ~OOP eouNT ro~ 100 PASSES 
~02 0.1~2 3106 DCA L.OOP /THROUGH ElCH OATA PAT,ERN 
2Q!3 ?1303 4505 TST2B 1 JMS l AOL.RX /cERO lNOEX REGISTERS ,04 03@4 720 SU /AC•7777 
20f; NCJ!S 3031 DCA lR1 /SET 1 R1 TO 7717 
iflb 031!6 1314 '!'AO CF'TSTB /AODRESS OF ;pp !NST~ueTlONS 
@!07 031!7 3021 OCA f"PC /SET f"PC IN APT 
~08 9131" 6553 F'PCOM trPP COMMAND REG!S,ER•0000 
~09 nu 1116 TAO CAPT /GfT ADDRESS OF AP• 
au 031~ 6555 PPST /START PPP 
211 0313 7402 ML.T 
212 0314 6557 PPlST /WAIT roR FPP TO COMPLETE INST~UeTf ONS 
~13 ll'l315 5314 JMP 1•1 
214 03j,6 1200 Cl.A 
,15 031.7 1"131 TAO ?Ri /GtT N!W IR1 DATA 
2U 032rll 7041 CIA 
217 nu 1775' TAO f'TSTB•1 ICOMPR! ws•H OR!GINAL OATA 
iU 0322 7(140 SH CLA IS S l Rl CORRfC"1 
219 032.3 102 Hl,.T /NOa 1.0X1 PAtL.ED 
220 l'l.$24 '1fHH!l F'REE /UNUSED LOCATlON 
22~ 0325 1fll3et TAO !RP! 
222 0326 7640 SH CLA 1010 !Riil CMANGE 
223 0n1 102 ML,T /YES 
224 f'3H 7U0 PREE /UNUSED L.OeATlON 
225 0331 U32 TAO IR2 
i26 1.!1332 7640 SU CLA /DID lR2 CMANGE? 
'i.27 0333 '7402 HL,T /VES 
228 1!13H 7000 rREE /UNUSEO LOCATION 
229 0335 U33 TAO !R3 
23~ 0336 7640 su eu /DID lR3 CHANGE? 
2:si 0337 7402 HL,T /YES 
232 0340 7000 F'REE /UNUSED LOCATION 
233 0!341 :1.034 TAO tR4 
234 0342 7 6 4"l Si!A C:LA /DID JR4 CMANGE? 
235 0343 741'!2 HL,T IYES 
236 0344 7000 f"REE /UNUSED LOeATlON 
t.37 111345 UJ3? TAO tR5 
1:!38 0346 7640 Si!A Cl.A /Oto lR5 CWAt..JGE7 
(.39 0347 7000 F'REE /l,INUSED LOeATION 



/fPP tNS!RUcTlON TEST 2C D l AL.U V2l03 2•AUG•72 7138 P4CE 6 

24[/J 
2 4 l ;1J5 ~ 1036 TAD IR6 
(42 ~J'i1 7640 S24 CL.A 1010 1R6 CHANGE? 
~4.3 '1J52 141112 1-fLT IVES 

"4 4 VIJ5;) 7i!013 F'REE /UNUSED LOeATlON 
~45 21.554 1037 TAD IR? 
246 1'1355 7640 SH CL.A /0!0 IR7 CHANGE? 
2 4 7 '11356 74~2 Ml,.T /VES 
248 et.557 7011!0 F'REE /UNUSED LOeATlON 
249 l'IJU 2111!6 ts i! LOOP /INCREMENT LOOP COUNTER 
25[1J PIJ61 '=>303 JMP TST2B /USE SAME OATA 1~0 TtMES 
4!51 21362 277~1 ls i! f"fSTB+i 11 NCREMENT DAU 
252 0363 53"110 JMP TST2A /RESET LOOP COUNTE~ 
253 1'13&4 7000 F'REE /UNUSED LOCATIONS 
254 0365 7000 F'REE 
255 
2'~ 
257 
258 NP AGE /GO TO NEXi' TEST 
259 llJ366 5773 JMP l ( ·, •2e!l!l&1600 /JUMP ,0 NfXT MEMORY PAG£ 
26'!1 llJJ1J 000 

26" llJJ14 600, 
262 "315 6H6 
263 llJJ16 6Hil 
26, llJ3'7 6Ul, 

"4 0111 -PAGE 
265 
26~ /TfS! 1,,0X ON tNOEX R£G!ST£~ 2 
267 
268 , ............................................••. 
269 I F"f~TC, 1.0 )( 2 

21" ·/ ei 
2?~ I F'EX IT 
272 1~············~················~················ 273 
274 
21s Ill 4"" 72H T5'31 ~I.A 
276 0401 H11 TAO tlRfll /G~T TME AOORESS 0, lNOEX REG 21 
217 1!1492 3fll22 OCA AOX /SET INDEX POINTER lN APT 
278 210~ 37"!7' OCA f"TSTCH /i'!ERO DATA WORO 
279 Pl 4llJ 4 1aH TST3A 1 Cl.A 
28i' 041'15 1U4 TAO L.OOPCT /SET 1,,00P eouN' roA 1fll~ PASSES 
28;1. 1'!41116 3 4·06 OCA L.OOP /TMROUGH E&CM DATA PATtERN 
282 1'!401 4505 TSl'38 1 JMS ? ACLRX /iERO lNCEX RECIST£RS 
1:!83 0410 724" STA /ACs7777 
1:!84 C114U 3032 DCA IR2 /SET JR2 To 71?7 
c:s5 0412 1316 TAD t f"'STC /ADDRESS or F'PP !NSTRUeTtONS 
1:!86 0413 3021 OCA F'PC /SET f"PC IN AP' 
1:!87 (71414 6553 rPCOM /fPP COMMAND REG!S,ER•0fll0fll 
1:!68 1'1415 13.16 TAD CAPT /GET ADDRESS O' APT 
1:!89 f'l416 655~ F'PST /START FPP 
290 P1417 7402 Ml,,T 
29:1, P1420 6557 f"P IST /WAIT f"OR ,pp TO COMPLETE fNSTRUCT!O~S 

1:!92 Pl42:1, 5220 JMP I If i ~-~ 

293 ~422 7200 Cl. A \ r 
. ! \ 
\ / 



~ 
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/f PP lNS~~ucTlO~ TEST 2C OlALU v "'1! 3 2,,AUC•72 7138 PAt;E 6•1 

294 /'1423 1032 TAD IR2 /GET NEW 1~2 DATA 
295 :"424 7041 CJA 
~90 "'425 1777 1 HO F"TSTC+l. /COMPARE WfT~ eR!~lNAL. DATA 
'&.97 1"426 7640 SlA CL.A /IS IR2 ~OqRfCT? 

'&.98 f."427 74212 ~LT /NO, L.DX? rA!LED 
~99 !"430 70'110 F"REE /UNUSED LOeATION 
J0f0 0431 H'l30 TAO IR0 
Jt'1 1'1432 7640 Si!A Cl.A 1010 IR0 Cl-IA"'JGE 
J02 0433 7402 1-1~ T /YES 

J~3 2'434 7 fll1J" F"REE /UNUSEO LOCATION 
J04 P1435 1.031 TAD IR! 
3e5 P1436 7640 SH Cl,.A /DID 1R1 CMANG!1 
JP.16 '114~7 74'112 ML,~ /VES 
J07 044'1! 1H0 f"REE /UNUSEO LOeATION 
J0-8 0441 1033 TAD tRJ 
~19 0442 7U" SU CL.A /OJO tRJ CMA"'JGf7 
ne fl44J 1402 M'9T /VES 
J11 fl444 1H0 F'REE /UNUSED l,.OeATlON 



1FPP JNS!RUCTlON TEST 2C DlAL.10 V003 2• AUG• ''2 ., f 38 PAGE "! 

Jt2 
J13 0445 1034 TAO !R4 
Jl,4 ll!446 7640 StA CL.A 1010 PH Cl-l.A"lGE 
J15 0447 74;"2 "11.T /YES 
Jl.~ ~45111 7001:1 F'REE /UNUSE~ LOeAT!ON 
~17 0451 1035 TAD IR5 
;s1a 0452 7640 SH CLA /010 lR5 CMANGE? 
.u,9 l'l4'3 7402 11L T /YES 
~20 0454 7000 F'REE /UNUSED L.OeATlON 
~21 0455 1036 TAD IR6 
J22 (11456 7640 Si!A CL.A /O!D !R6 CM.ANGE? 
~23 1114'7 74fl2 ML.! /VES 
~2~ "460 11!100 f"REE /UNUSED LOeATlON 
~25 uu 1¥'37 TAO IR1 
.S26 0462 1640 SH CL.A /OJO lR7 CMANGE? 
~27 04U 1402 ~H. T /¥£5 
~28 004 7000 f"REE /UNUSED L.OeATlON 
.J29 (1146, 21216 l Si! L.OOP /INCREMENT L.OOP COUNTER 
~30 0466 5207 JMP Ts Ha /USE SAME DAtA 100 TlMES 
J33, PJ461 2111' I Si! f'TSTC•i /INCREMENT OAH 
.SJ2 111410 5204 JMP TS'3A /RESET L.OOP COUNTE~ 
~33 111413, 70H f'REE /UNUSED L.OeATlONS 
.134 111412 ?Hi! f'REE 
~J5 
336 
J37 
.538 
339 
H0 
~4. /TES! L,DX ON lNOEX RtG!STER~ 
;s42 
~43 l••···························••f················ 
~u I F'T~TO, I.OX :s 
~d I e 
~·t I F'EXlT 
~41 !••····························~················ 
~40 
.$'9 
~'e 04'1~ 12(!10 TSH1 CL.A 
~5~ fl4H 1117 TAO ti l'Ql /GET THE AOCRESS OP INDEX MEG e 
~52 04'15 3"22 DCA AOX /SET lNOEX POINTER IN lPT 
~53 04'16 311'' DCA F'TSTOtt /i!ERO OAH WORO 
J54 ~417 1200 TST4A, Cl.A 
..,5¥> (11500 1104 TAO 1..00PC:T /SET LOOP OOUN' ro~ 10~ PASSES 
J56 ~~H"1 31,06 OCA l..OOP ITMROUGM EAC~ DATA PATTERN 
~57 :.1152'2 4505 TST4B 1 JMS ? AOL.RX /i!ERO INDEX RECISTfRS 
356 2'51'!3 724kl STA /AC•7777 
J!HI ~5~4 3033 DC::A 1 R:S /SET IR TO 77'7 
j6~ ii.151'!5 1314 TAD CF'TSTD /ADDRESS OF rpp tN~TRUCTIONS 

J61 {'1506 3021 OCA F'PC /SET f"PC lN AP'f 
J62 ~51'!7 6553 f'PCOM /f'PP COMMAND REG!S,ER=,000 
J63 ~510 1176 TAO [APT /GET ADDRESS OF' AP' 
.364 t'l5U 655!) f'PST /WAIT fOR rpp TO C~MPLETE !NSTRUcT!O~S 

J65 0512 7432 HL. 'f ~;::"" 

366 r;13 6557 F'fol!ST /WAI 'q rPP TO COMPLETE lNSTRUCT!ONS \. ) 
. / • 



f"'\ '~ ~ 
• 

1r~, JNS!RUCTte~ TES' 2C OIAl..10 \111103 2wAUCwY2 ?138 PA~E 7~1 

367 ('1514 15~13 JMP 1•1 
JU l'l!:i15 120e CL.A 
J6Y ~516 103J TAO I R:3 /GET NEw 1~3 CATA 
.s 1-ul 91;17 7041 CH 
•.H1 ('!!;;20 177!:> 1 TAD f"TST0•1 /COMPARE W!T~ ~Q!G!NAL DATA 



1rPP lNS!~UCTION TEST 2C D t Al.1121 V003 2wAUG•:'2 7138 0 A~E 8 

J72 
J73 t'1521 1640 Si!A Cl.A l!S lR3 CORREC'? 
J7'1 !J'!:>'.2 71102 HL.T /NO, ~DX3 rAIL.ED 
JI, V'l523 70~0 rREE /UNUSED LOCATION 
J7b e'!:i24 103~ TAO IR :i 
J77 Q!!)?5 7640 Si!A Ci.A ID!D IR0 CHANGE 
,Hts V'l526 74~2 I-IL T /YES 
J7Y "''27 701l10 F"REE /UNUSED LOCATION 
..S80 Cll530 1031 TAD IR1 
.581 Cll531 7640 SH Ci.A /DID lR1 Cl.IA'JGE? 
~82 ~,32 7402 f.11.T /YES 
.S83 0533 7000 rREE /UNUSED 1.0CATION 
J84 1'1534 1032 TAD tR2 
;ss~ 91535 1640 Si!A CL.A /DID 1R2 CHANG~? 
~86 0536 7402 I.II,, T /YES 
J87 0,31 7000 F'REE /UNUSED L.DCA?lON 
~88 lll,40 U34 TAD !R4 
~89 L'l541 7640 SH Cl.A /DID IR4 CMANGE7 
.$90 0,42 7402 Ml. T /YES 
J91 L'l543 

1 '"'"' 
F'REE /UNUSED LOCATION 

~92 ~544 1035 TAO tR!S 
J93 111545 7640 SU CL.A /DID 1R5 CHANGE? 
J94 121546 1402 Ml,,T /YES 
~95 0!U'1 711100 F'REE /UNUSED LOeATION 
~9~ 1'1550 U36 TAO lR6 
J97 lll551 7640 SH C:l,.A /DID lR6 CHANCE? 
~98 0552 '1402 Hi.,T /YES 
~99 0553 7000 fREE /UNUSED LOeATlON 
400 0554 1037 TAD 1R1 
401 0555 7641D SH CLA /OlO lR7 CHANGE? 
402 "1556 7402 H~T /YES 
4103 0557 1000 F'REE IUNUSEO LOeATlON 
404 Pl,60 22,06 IU 1..00P /INCREMENT LOOP COUNTER 

'"' 1156 l, 5302 JMP TST4B /USE SAME OATA 100 TtMfS 
4V'6 0562 2775 1 lS~ F"'TST0•1 /INCREMENT DATA 
4~7 0563 5217 JMP TST4A /RESET L.OOP COUNTER 
,08 V!:i64 7000 F'REE /UNUSED LOCATIONS 
409 l'l565 7000 F'REE 

'1" 411 
412 
413 
41'1 NP AGE /GO TO NEXT TEST 
415 CJl566 5773 JMP l c·,•2ei0&1600 /JUMP TO NfXT MEMORY PAGf 
416 l"!;i?J 06210 
417 \'ll!:i74 61o:l17 
418 ('!~j75 6020 
41Y 1.'1!)76 6012 
~2e '!577 ~013 

2'600 PAGE 

(') t' (". 
\, j 



~ 
If P'P lNSTRUCTieN TES1" 2C 

'l21 
4'22 
4-23 
424 
'l2? 
426 
'l27 
'l28 
1129 
43flJ 
431 
432 
4J3 
,34 
4'35' 
itJ(r 
437 
438 
,39 
4'4flJ 
441 
4,42 
44~ 
444 
445 
446 
447 
448 
44'{j 
00 
4'1 
02 ,,3 
4?14 ,,, 
4'6. 
457 
456 
~59 
46"' 
461 
462 
463 
464 
46? 
4lt6 
467 
468 
469 
4·70 
471 
472 
473 
4'74 
47? 

11161"0 
Ill tf-01 
'1161"2 
lilbC'!l 
"'()04 
PJ~~5 
Qt0;.06' 
l'lOfl7 
11ftr10 
1"611 
0'(>:12 
06t3 
00'14: 
0615 
0&:16 
0011 
rlf62el 
1'1621 
1'16;22 
00'23. 
0&2'4 
~<fl' 
06!6 
H27 
l!!oJt 
l'ftt31 
91632 
06!3 
111()34 
0635 
06-36 
QICJ37 
0640 
1'1643, 
0642 
0643 
0644 
elC145 
Pl646 
0Ci47 
0!650 
Pl651. 
!'1652 
'1t653 
'-'!654 

7200 
13.17 
3022 
.H77' 
72.00 
1104 
3;t.06 
4505 
7240 
30S4 
1316 
:!021 
655"3 
11 '16" 
6555 
1402 
65"5"7 
5220 
7200 
1334 
~7'9'43, 

11'11' 
76"40 
74-12 
111&'10 
1030 
7640 
7402 
7000 
10!1 
7640 
741"2 
7000 
Ul32 
7640 
7402 
7000 
1!il3J 
7640 
Hl'n 
1~0ra 
1035 
764ill 
74Cll2 
70el0 

,..-..,. 

l'.'141.10 V003 2•A-UG•72 71~8 P4GE 9 

/T£S! ~D~ O~ INDEX REGtST[R4 

/oo•••••••••••••••••**************~••••••••••••• 
I >TSTE, LJx 4 
I I" 
I f"EXIT 

!•••*•*••······································· 
TS1'51 

TS'\'5A 1 

TST!)B, 

CL, A 
TAD 
DCA 
DCA 
CL.A 
TAO 
OCA 
JMS 
STA 
DCA 
'!"AO 
OCA 
F'PCOM 
TAO 
F'PST 
Hl.T 
F'PIST 
JMP 
CL.A 
tA-0 
CJ A, 
TA.0 
SH Cl,.A 
Hl. 't 
F'RE£ 
TAD 
SU CL.A 
ML,T 
F'R££ 
TAO 
Si!A CL.A 
HI,. T 
FR££ 
TAD 
Si!A CL.A 
ML,T 
F'REE 
TAD 
Si!A C'LA 
Hl,.T 
P~EE 
TAD 
SH CL.A 
H L. T 
F"REE 

[IR0 
AOlC 
F"T STE "'1 

1,.00PC'I' 
L.OOP 
ACLRX 

tR4 
C F"\' STE 
F'PC 

CAPT 

1•1 

tR4 

F"TST£•1 

1R0 

IR1 

IR2 

IR3 

l R5 

/GET THE A~DRESS or tN~EX REG0 
/SET l~OEX POINTER I~ APT 
li!ERO DA TA woRfl 

/SET L,OOP COUNf F'OR 10~ PASSES 
/THROUGH EACH DATA PATTERN 
/i!ERO JNOEX R£~1STERS 
/ACa7777 
/SET IR TO 7777 
/AOORESS OF F'PP YNSTRUCTIONS 
/SET FPC IN AP' 
/rPP COMMAND RfGfSTER•~000 
/GET ADDRESS OP AP' 
/S'\'1+.RT F'PP 

/WAIT F'OR PPP TO ceMPl.ETE !NSTRUCTiONS 

/GET NEW IR4 DATA 

/CO"~ARE Wf TM ORtGf NAL. DATA 
/IS IR• CORREC'? 
/N0 1 L,OX4 rAtL.EO 
/UNUSED L.OeATION 

/010 1R0 CHANGE 
/YES 
/UNUSED L.0eAT10N 

/010 1R1 CHANGE? 
/YES 
/UNUSED L.OeATION 

/D!O IR2 CMANGE? 
/YES 
/UNUSED LOCATION 

/DID IR3 CHANGE? 
/YES 
/UNUSED LOCATION 

/DID IR5 CHANGE? 
/YES 
/UNUSED LOeATION 

~ • 



/fP~ lNSTR~C'ICN TEST 2C OlALU V0~3 2•AUGe"2 7138 PAGE 1:11 

476 
477 :'6'i5 1ilJ 36 TAO 1R6 
47b 1656 7640 SH CL.A /DID lR6 CHANGE? 
4 7'1 ?C>57 14n HL.T /YES 
41141t :-eie<i 7001i:l F"REE /UNUSED LOeATteN 
4111 :'661 1037 TAD !R7 .,., :"662 764kl SlA CLA /010 IR7 CHANGE? 
4!!.5 ?¢63 7402 HI,, T /YES 
484 ?'664 7000 rREE /UNUSED LOCATION 
413; ;"¢65 2106 I Si! l,.OOP /lNCREMENT LOOP COUNTER 
480 ('b66 5207 JMP TSi'5B /USE SAME OATA 1~0 TIMES 
487 ?667 2777 1 IS i! F'TSTH1 /INCREMENT OA'l'A 
4B8 ?o7~ 52:.'4 JMP TST5A /RESET LOOP COUNTER 
489 i°lb71 7030 rREE /UNUSEO LOCATIONS 
490 ~672 712100 F'RE£ 
4Y1 
492 
493 
494 
495 
496 /TES! ~ox ON INDEX REGlST£R5 
497 
08 , ............••................................. 
499 I F'TSTF' 1 I.DIC ' :>00 I " >0~ I F'EXIT 

'"2 1••·····························4··············· 
'Pl3 
;04 
;e5 0673 1~~" T$U• C: L. A 
;0~ 0614 11'17 TAD CIR0 /GET TME AOOR£SS 0, 1NOEX AEG 0 
l'2l7 9!6f5 3e22 OCA AOX /SET lNOEX POINTER lN ~PT 
)08 Q\6'16 3115' OCA F"TSTF'•1 li!ERO OATA WORO 
>09 06'1 7221!0 TST6A1 Cl.A 
!)1f11 !Hf'l0 11214 TAO l.OOPCT /SET l,,OOP eouNT f OR 100 PASSES 
:;u 070l, 3a,06 OCA I.COP /TMROUGH EACH OAtA PATtERN 
>12 071!"' 4505 TST681 JMS ! ACLRX /ZERO INDEX R£CISTERS 
'13 l'7"3 1~0 STA /AC•7717 
,14 ~7U 3flJS5 DCA 1R5 /SET 1R5 TO 7117 
;~5 0705 1~'· TAD ( F"tSTf' /ADDRESS QF FPP INSTRUCTIONS 
,16 078(1 3021 DC:A F'PC /SET F'?C IN APT 
'17 nm 6553 F'PCOM /F'PP COMMAND R£Gf St£Ra~eei0 
!)18 nu 1116 TAD CAPT /GET ADDRESS or AP' 
!>19 ""11 6555 rPST /ST MH rPP 
!)20 0.712 741'12 Hl.T 
!)21 "'713 6557 F'PfST /WAIT roR PPP To COMPLETE tNSTRUcTto~s 

'22 P1714 5313 ,JMP ,•1 
!)23 1'1715 7211l0 Cl.A 
!)24 1'1716 1035 TAO IR5 /GET NEW 1R5 DATA 
::>25 Int? 7041 CIA 
!>26 0720 111; 1 HD F'TSTF'•1 /COMPARE W!TH OR!G!NAL, DATA 
!>27 2'721 7640 SH ei,.A II S I R5 CORRECT? 
:>28 ('17 2 2 741"2 HL,T /!\10 1 L.DX5 rAtL.ED 
!)29 !11723 70i'lil F"REE /IJNUS£0 i,.OCAT I ON 
:>J0 (ll7 2 4 1"30 TAD IRri ~. 

~ 
l 

" '\, / 



~ 
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~ 

/FPP l\S~~:C't~~ TEST 2C DI Al.HJ V003 2 .. AUG•72 7136 i:>AeE 1ro .. 1 

'.:131 :'725 764121 SlA CLA /DID !R0 Ci..IANGE 
!>-32 ::'726 74712 ~L.T IVES 
:> I .S '.' 7'2 7 702'0 >REE /UNUSED LOeA Tl rlN 
)j4 :W73J 1031 TAD IR1 .,3, ?731 7640 SH CL.A 10 ID l R1 C~ANGE? 
>36 <'732 74"'2 i..IL T /VES 



;fP~ JNS!RUCT10~ TES~ 2C OlAL.t0 

!:>37 
:>38 !11733 7000 f:"REE 
:>39 0734 1034? TAD 
!:>4k1 ?1735 764e Si!A C'L.A 
!:>41 21736 74('12 .... '!' 

!:>42 "'737 70(110 S:-REE. 
!:>43 0!740 1033 TAD 

!)4' "741 764~ StA CL.A 
::>45 k'l742 74@2 1-4L. T 
!;>46 Pl743 7000 rREE 
!>47 "'7 4 4 1034 TAD 
!:>48 Pl745 7640 SH CL.A 
::>49 V,1746 7402 1-41.. T 
::>5~ !11747 7000 rHEE 
>5• 0750 103Q TAO 
>52 Pl75l, 7640 SCA CL.A 
!)53 0752 1402 M~ T 
!>54 0753 ?000 nu:e: 
,55 ffl754 1037 TAO 
!>56 t'l755 7640 SH CL.A 
:;57 0756 7402 Ml,,T 
'58 'li757 711100 rREE 
!:>59 "7 6111 2106 1 Si! 
::;HJ 0761 5302 JMP 
!)61 0762 277!jl I Si! 
!>62 Pl163 5271 JMP 
S63 0764 7000 F"REE 
;64 0765 702!0 rREE 
!:it>:> 
!>6~ 
;i67 
:S6~ 
t$69 NP AGE 
;10 rll766 511~ JMP % ,,. "n;s um0 
:>7'2 9J1'4 6031 
)13 9.1715 60!2 
~14 ~7'16 6024 
;15 'Jl717 6025 

1'!100 PAGE 

~ 
\ J 

V003 2•AUG1172 

IR2 

IR3 

!R4 

IR6 

t R'? 

LOOP 
TST6B 
FTSTF'H 
TS1'6A 

< '1 •2H&7611l0 

"1138 PACE 11 

/UNUSED L0~AT10N 

/DID IR2 CHA'JGE? 
/VES 
/UNUSE!:l LOCATlCIN 

1010 IR3 CMANGE? 
/YES 
/UNUSE:O LOl'!A'f' l ON 

/010 tR4 CMANGE? 
/VES 
/UNUSED LOCATION 

/DtO IR6 C~ANGE? 
/VES 
/UNUSED L.OeATION 

/DlD 1R7 CMANGE? 
/VES 
/UNUSED L.OeATION 
/INCREMENT LOOP COUNTER 
/USE SAME OATA 100 TIMES 
/lNCREMENT DATA 
/RESET L.00, COUNTER 
/UNUSED LOeATlONS 

/CO TO NEX' tEST 
/JUMP 'O N£XT MEMORV PAGE 

f r'"1 
\ / 



~ 
/f PP l~STRvcTION TESr 2C 

';)76 

"" ., 7 8 
., ''ii 
., t' ¥J 
., 81 
., 8 ll 
,6.S 
:>84 
:>85 
:>86 U0~ 7200 
.,87 1i/l01 1117 
.,88 1f602 ··3022 
!:189 1003 37'17 1 

., 90 10e-.. 72013 
:>91 10~ 1U4 
!:192 100(>, .3-106 
:>93 10~1 4!105 
)94 1010 724ltl 
., .. 95 1011 3036 
t;96 11112 1316 .,,7 1013 32121 
:>96 Hl14 6553 
:;99 U15 1116 
(100 1016 6!>55 
~~1 101'1 7402 
602 1020 6557 
603 1023. 5220 
(104 un 7200 
00, 10'23 Unl-6 
606 Uc24 7"041 
~07 Ul"!' 1777 1 

~08· 1026 7"640 
~f!9 1027 7402 
610 1030 7000 
(111 1031 1030 
012 U.32 7640 
~13 U.33 7402 
(114 1034 7 000 
615 1035 1031 
616 1036 760 
b17 Ul37 741'!2 
us Ul40 72100 
!>19 11!141 1032 
621:'.1 1icl 4 2 7640 
f>21 1043 74t112 
622 1044 712101:'.1 
ti23 U)45 1033 
Cl24 1i/l46 764j/J 
025 Ul47 741112 
626 1i/l50 7000 
027 1iil51 112134 
~?.8 Hi52 7640 
t)29 1i/l53 7402 
o3l'I 1i/l54 7!1l1111cl 

~ 

".) t Ai.H V~03 2 ... Auc.12 71~8 c:i.H.E 12 

/TES! i,.JX ON !~JEX REGtSrER6 

/000000000••••••••••000••••····················· 
I F~STG 1 ~~X 6 
I l 
I •Ex IT 
/••********************************••··········· 

TST7 I 

TST7A 1 

TST78 1 

Ci.A 
TAO 
rJCA 
DCA 
Cl.A 
TAO 
DCA 
JMS 
STA 
OCA 
TAO 
DC.A 
F"PC01" 
TAD 
rPST 
Ml.,T 
F'PJST 
JMP 
CL.A 
HO 
CIA 
TAO 
SH Cl.A 
HI,. T 
F'REE 
TAD 
Si!A CL.A 
HI,. T 
fREE 
TAD 
Si!A CL.A 
HL.T 
rREE 
HO 
SU CL.A 
Hl,.T 
FREE 
TAO 
SH Ci.A 
1-1 I. T 
>REE 
TAO 
Si!A CLA 
Hi.T 
FRH 

nRz 
AD~ 

F"TSTl'.:•1 

L.OOPCT 
1.00P 
ACL,RX 

%R6 
Cf",STG 
F"PC 

CAPT 

1•1 

?R6 

F'TSTG•1 

l R2! 

IR1 

!R2 

!R3 

tR4 

/GET THE ADDRESS 0, !NnEX REG0 
/SET INDEX POlNTfR I~ APT 
li!ERO OATA WORO 

/SET 1,.00P eouNT tQR 10~ PASSES 
/TMffOUGH EACH DAfA PATTERN 
/iERO ?NOE~ RE~lSTERS 
/A.C•7777 
/SET 1R6 TO 7117 
/ADDRESS or FPP INSTRUCTIONS 
/SET fPC lN APT 
trPP COMM.ANO REG!STE~~0000 
/GfT ADDRESS or APT 
/ST.ART FPP 

/WAIT POR 'PP TO COMPL.ETE INSTRUCTIONS 

/GET NEW l~6 DATA 

/COMPARE W!TM ORtG!NAL DATA 
/lS !R6 CORR£C'7 
/NO, 1.0X6 FA.IL.ED 
/UNUSED L.OCATlON 

/DID lR0 CM.ANGE 
/YES 
/UNUSED L.OeA TI ON 

/DID JR1 CM.ANGE'.? 
/VES 
/UNUSED LOCATION 

/DID 1R2 CHANGE? 
/YES 
/UNUSED LOCATION 

/O?D IR3 CHANGE? 
/VES 
/UNUSED LOCA'l'lCN 

/DID lR~ CMA~GE? 
/VES 
/UNUSED LOC:A Tl ON 

~ 

-----~-~-~.~~~~~~.c~--..... -------------------------------



/FPP !\S'RUCTIC~ TEST 2C DlAL10 V0E'3 2wAJG•'12 ?138 PAC:E 1:'1 

cl• - ~ ... 
t ~ .. .. .:: 1zs5 1035 iAO tR5 
c -~ ~ !..:'J56 7641;) SrA CLA /DID !R5 CHA~GE? 

t!4 1itJ57 7402 HLT /VES 
c -, .. tit60 7000 rREE /UNUSED LOeATION 
eJt UJ61 1037 TAO !R7 
~37 1062 764~ SH q,.A /DI~ 1R7 CHANGE? 
b38 1.icl6 3 7402 wL.T /YES 
63'1 1ii64 7000 F'REE /UNUSED 1,.0CAT ION 
64(! 1 ill65 211"6 !Sl LOOP /lNCREME~T LOOP rOUNTER 
641 1i:'166 5207 JMP TST?EI /USE SAME DATA 11"0 TIMES 
642 U67 2717' I Si rTSTG•1 /INCREMENT OA'l'A 
~4.S 1flP'0 5204 JMP TST?A /RESET LOOP COUNTER 
044 U'1 7000 FREE /UNUSED ~OeATlONS 

g4~ 1072 7000 F'REE. 
046 
~·7 
048 
649 
~50 
~51 /TES! ~DX ON INDEX REG!STER7 
652 
~53 /••·············································· ()54 I rTSTM1 1,.0X ., 
()55 I 0 
~5~ I F'EX lT 
657 /ooo•o•ooooooooooooooooooooooootfoooooooooooooooo 
~56 
~59 
660 U'f~ 1geJ1 T$T81 Cl.A 
~6l 1,J14 un TAO CIR0 /GET TME AOORESS 0, lNOEX REG0 
~62 121'15 3e22 OCA AOX /SET lNO!X POINTER IN APT 
()63 U16 37'1!>' OCA F'TSTM•1 /ZERO DATA WORO 
664 U'7 1200 T$'8A1 Cl..A 
~65 UH uu TAO 1.00PCT /SET L.OOP COUNT roR 100 PASSES 
b66 1U1 3U6 OCA L.OOP ITMROUGM EACH OATA PAT,ERN 
C>67 11'2 4~rJ5 TST8B 1 JMS t ACl.RX liERO lNOEX REGISTERS 
668 1103 7240 SU. IAC,1117 
1>69 13,04 -~en OCA l R'1 /$£T 1~7 TO 7777 

~'" il,0!5 1314 TAO ( F'fSTH /AOORESS OP PPP tNSTRUtTIONS 
C71 1U6 3021 OCA F'PC lSET f'PC l N AP' 
b?2 11"7 6553 PPCO~ 1rPP COMMAND REGf STER:~i2100 
C73 1110 13,16 TAO CAF'T /GET ADDRESS or APT 
074 1111 6555 rPST /START F'PP 
o7!> 1U2 74Cll2 HL,T 
b7b 1113 6597 PPtST /WAIT F'OR rpp TO C~MPLETE lNSTRUCTto~s 

b?l 1114 5313 .)MP I !111 
078 1U.5 1Ztl'0 Cl.A 
079 1116 1037 UD I R7 /GET NEW 1R7 DATA 
b80 U.17 7041 Cl A 
b81 1120 1775 1 HD F'TSTH'*'1 /COMPARE W!TH OR!G!NAL DATA 
082 1121 76416 SH Cl.A /lS IR7 CORRECT? 
()8 .5 1122 741'!2 HL,T /NO, LOX F'AILED 
084 1123 71211'!0 F'RE£ /UNUSED LOCATION 
~85 1124 Hl3"1 TAD IR~ 

(') 
,,.~ 

I : 
'"-- / 



~ ~ ~ • 

/r Pl" INS'f~ 1 1cT I c-.. TES' 2C ~ J Al..11U V2?,3 2,.AUG•12 7f JS PAGE 13•1 

()-116 H25 7640 SH Ci..~ 10!0 IRZ Clo!A'JGE 
O'i I 1126 74212 loll., T /YES 
b~B 1li?7 1eiz f:"REE /UNUSEJ LO~ATION 
¢~Y 1l3i21 1-'~1 TA~ 1~1 
b l/[lj 1131 7641:) Si!A Ci.A /:JID !Rl Cl.IANGE? 
091 1132 74:'2 i.IL. T /VES 
6n 113.:S 70t'li<l f:"fH'.E /vNUSED LOCATION 



/FPP lNS!RUCTlC~ TEST 2C ~ J AL.U V0"3 2.AUG•72 7!]8 PACE 14 

(193 
bQ4 1134 1032 TA'.l IR2 
~9, 1,135 764;? SH CL.A /D!O IR2 Cl.lA~GE? 

b9b 1136 74~2 ;.IL, T /YES 
':>97 1137 70~'1 ::"HEE /UNUSEn L,Ol!ATlON 
698 114.:I U33 TAO IR3 
b99 1141 764~ SH CL.A /O!D IRJ CMA~G£? 

'100 1142 74l'l2 Ml,T /VES 
10i 1143 7000 F'REE /UNUSED L.OCATION 
702 1144 1034 TAO IR4 
70J 1145 7640 SlA CL.A /010 JR4 CMA~GE? 

,,,4 1146 1402 Ml,. T /YES 
711!5 1147 700111 F'REE /UNUSED L.0CATION 
1'16 11'" U3S TAO lR5 
7~1 11'1 764il SlA Cl.A /OlO IR5 CMA~GE? 

7el8 U!S2 702 Ml.,T /YES 
1219 1113 '1H0 F'REE /UNUSED L.OeATION 
111 11'4 1036 TAO IR6 
711 1155 764e SlA Cl.A /DID IR6 CHANGE? 
712 U'6 141!!2 1o11.r /YES 

71~ 11'1 '10H F'REE /UNUSED 1.oeATlCN 
n.~ 1160 2U6 ?Si! 1.00P /INCREMENT l.OOP COUNTER 
715 1161 5302 JMP TSUe /USE SAME OATA 100 TIMES 
71~ 1162 21''' !Si! rTSTM•i II NCREMENT DA TA 
111 1163 5i77 JMP TSUA /RESET L.OOP COUNf £-
1\~ uu 70H FREE /UNUSED LOeATlONS 
71? 1165 7H0 fREE 
720 
721 
722 
723 
124 NPAGE /GO TO N£Xt TEST 
725 1166 5713 JMP l C ·, •2flH 7 61/JI /JUMP TO NEXT ~EMORY PAGE 
726 1173 uee 
727 U.'14 62143 
728 12,'15 UH 
129 U16 62136 
7J~ U77 6037 

12Qlil PAGE 

• 

c ,-~ 

' I , 
',, j 0 ~ 



~ 
/FPP ;\5•~~~TIC~ TEST 2C 

731 
732 
73.! 
?34 
13':1 
no 
737 
738 
739 
740 
741 
14 2 
74.S 
744 
''45 
746 
'747 
748 
749 
750 
751 
7!.t2 
753 
154 
755 
756 
757 
'"8 
159 
76(0 
16i, 
7U 
763 
764 
165 
166 
767 
168 
769 
·ne 
711 
17'1.. 
773 
'774 
775 
776 
777 
778 
779 
180 
761 
7Bl 
783 
784 
785 

UH 
Uel:I. 
1202 
U03 
Ul4 
!2115 
U,16 
Ut1 
UUl 
121:1. 
U12 
1213 
1214 
U15 
U16 
1217 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
14?37 

'121H 
1311 
3022 
1:1. 04 
3iet6 
47'16' 
7il1 
4505 

H'' 3922. 
6553 
1114 
6~55 
1402 
6557 
5216 
7200 
1714 1 

7041 
17"17 1 

7640 
7402 
7000 
1773 1 

7043, 
1772 1 

764kl 
74i'l2 
7000 
1771' 
7041 
1770 I 

"" 
'."' 141.U v;,03 2.A.UG•72 tl~B !'AGE 1'' 

/TES'. I.DX O~ AL~ INDEX REGISTERS 

, .............•............•.....•.............. 
I rTSTJ, ~~x ? 
I rTSTJ~ 1 1234 
I k~X 1 
I rTSTJ1 1 2345 
I LDX 2 
I FTSTJ21 3456 
I LOX 3 
I FTSTJ3 1 4567 
I LOX 4 
I FTSTJ4 1 4321 
I LOX 5 
I rTSTJ5 1 5432 
I LOX 6 
I FTSTJ6 1 6543 
I LOX 7 
I FTSTJ7 1 7654 
I FEXlT 

!•••············································ 
TST91 

TS'f9A I 

Cl.A 
TAO 
OCA 
HO 
OCA 
JMS 
cL.• ue 
JM-S l 
TAO 
OCA 
f PCOM 
UD 
FPST 
Ml,, T 
rPJST 
JMP 
Cl.A 
TAO 
CJA 
HD 
Si!A C':LA 
Hl.,T 
F'REE 
TAO 
CIA 
TAO 
StA CLA 
lo< L. T 
F'REE 
TAD 
Cl A 
TAD 

('/170 
AO)( 
1..00PCT 
LOOP 
SAVBlN 

ACL,RX 
(F',STJ 
rPe 
tAf'T 

1•1. 

f'T5T J0 

I Ri0 

F'TST J1 

I R11 

F'TSTJ2 

!R12 

/G£T ADDRESS OP INOEx REG 0 
/SET JND[X POINTER l~ APT 
/SET ~OOP eouNT fOR 100 PASSES 
/TMROUGH TME Trst 
/SAVE BINARY LOADER 

/!ERO INOEX REBISTERS (7770•7777> 
/GET AOOR(SS or ;pp INSTRUCTIONS 
/SET rPc lN APT 
trPP COMMAND RfGiS'ER a 0000 
/GET ADDRESS or APT 
/START rrP 

/WAIT FOR ;pp TO COMPLETE tNSTRUCTfONS 

/GET FIRST DAfA WORD 

/COMPARE Wf TH !Nne:x PEG 0 
/IS JR0 OORRECT? 
/NO 
/NOT USEr:l 
/GET DATA SECOND DATA ~ORD 

/COMPARE W!TH XR1 
/lS IR1 CORRECT? 
/NO 
/NOT USEO 
/GET THIRD DATA WQPD 

/COMPARE W!TH !R? 

.~ 



/fPP l~STRUCTlON TEST 2C ".'.'IAl.U V01213 2eAUGu72 '138 i:>AGE 15•1 

71!6 1240 7640 Si!A Cl.A /IS IR2 coqREC'? 
787 1~4l. 74212 I-II. T /NO 
788 1242 7000 F"REE /'lOT USE" 
789 1243 1767 1 TA'.) F"TSTJ3 /GET FOU~T4 ~ATA ~eR~ 

79l 1244 7041 CIA 
7"11 1245 1766 1 TAIJ !R13 /COMPARE ~!T~ !R3 
792 1246 764kl SH CL.A /lS IR3 CO~REC'? 

793 1247 7402 ~l.! /NO 
794 1250 101110 F'REE /NOT \,!SEO 
'79!> 1251 116!) 1 TAO F"TSTJ4 /GET FJFTH DATA wo~o 

796 1252 711141 CIA 
79j 1253 1764 1 TAO lR14 /CO~PARE WfTH !R4 
798 1254 7640 Si!A Cl.• /lS lR4 CORRECT? 
199 U55 7402 Ml.T /NO 

~ 
~ 

l J 
C1 



~ 
~ ~ 

/f PP l~STR~tTIC~ TEST 2C D l ALU vz;,3 2et.UG•72 1na PAGE 16 

li00 1256 70('!0 f:"RE£ /NOT USEIJ 
tH"l 12'57 176.5. TAD r:-TSTJ5 /GET SIXT~ DATA WORD 
t;<12 1260 7~41 CIA 
1.'03 1261 1 7 fl2 1 T .l\D !Ri5 /CO~PARE ~!Tk IR~ 

i;H'4 12~.l 764it sv. Cl..• ltS !R5 CORRECT? 
d~!:l 1,l63 7 4"" Hl. T /NO 

t!06 1264 7ill0~ f:"REE /'IOT USD 
i;l07 1265 1761' TAD r:-TSTJ6 /GET SEVENTH DATA WORD 
t!06 1i66 7041 CIA 
tH''9 1C:67 1760 1 TAD lR1,6 /COMPARE WITH lR6 
ti 1'11 1C:10 7640 Si!A CLA /IS 1R6 CO~RECT? 

tl11 1271 7402 HLT /NO 
t!12 1212 7000 FREE /NOT USED 
813 1213 17571 HD F'TST J1 /GET EIGHT~ DATA WOR~ 

814 1274 7041 CIA 
81' 1275 17561 TAD t RO /COMPARE WlTH !R? 
61~ 1276 7640 SH CL.A ns lR'1 CORRECH 
!:117 1277 7432 Hl.T /NO 
tl18 1300 1000 FREE !NOT USED 
~19 1n1 2U6 t Si! L.OOP 111110 PASSES? 

~2il 1U2 5206 JMP TS1'9A /NO, RETURN 
'2~ 13e3 4155' JMS RESBIN /RESTORE BtNARV LOADFR 
1!22 t3U 7H~ F'REE /UNUSED L.OCAT!ONS 
tl23 U9'5 7010 F'REE 
1124 
tl2; 
626 
827 NP AGE /GO TO NEXT tE:ST 
1:126 1306 5754 JMP t ( -, • 200& 7 60Z /JUMP TO NEXT MEMORY PAGE 
i29 U54 1401J 
830 1355 4240 
ti3l, 1356 7771 
632 135'7 6067 
t133 1360 7776 
834 1361 6065 
1:13!> 1362 7775 
ij36 1363 6063" 
1:137 1364 77'14 
635 1365 6fU1 
113 IJ 1366 7773 
1:140 1367 6057 
1:141 1J70 1772 
1:142 1371 6055 
tl43 1372 7771 
1:144 1373 6053 
1:14~ 1374 6051 
1:1'46 t.s75 605[1) 
1:147 1.S76 4227 
1:148 1.S77 7770 

141'10 PAGE 
1:149 



/f?P iNSTRUcTIC~ TEST 2C 

:si 
e~l 
:52 
... l 
•JW 

:: ; 4 
:;5 
o5b 
057 
~5S 
t!59 
116~ 

06~ 
~62 
c6J 
1164 
l:l&!I 
1:!66 
867 
tl68 
tl69 

"'0 ri 
812 
P3 
8'4 
j15 
tl16 
~71 
116 
in 
~80 
~91. 
1182 
tt83 
U4 
ii8' 
866 
ja7 
~88 
1189 
t!90 
1191 
ti92 
1:193 
tl9 4 
t;95 
1196 
t191' 
898 

14~0 
14?1 
1402 
1403 
14t'14 
141"5 
1406 
14fl'f 
1410 
1411 
1412 
1413 
1414 
141, 
1416 
1417 
14U 
1421 
1n2 
1423 
1424 
1425 
1416 
1427 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1440 
1441 

I"": 
' J 

1300 
1117 
3~22 
3117 1 

4505 
311" 
7200 
1U4 
3U6 
13"10 
13'16 
3021 
14'6 
&;55 
1402 
73U 
1777 1 

11U 
32,10 
6557 
'2U 
73H 
1118 
704i 
10~0 
7440 
702 
121e1e 
21"16 
5211 
2777 1 

5206 

'"""~ 7000 

DI Al..112! V003 ;? .. AiJGe'12 7138 PAGE 17 

/TEST ADQX O~ INDEX RE~lSTER 0 

/000000000000000000000000000001100000000000000000 

I TA~X~ 1 ADDX Z 
I 0 
I F'EXIT 
/0000000000000000000000000000000000000000••····· 

TSH~, 

TS'fl,0At 

TSH0B I 

Cl,,A C'I.,~ 
'l'A 0 
DCA 
OCA 
JMS 
OCA 
CL.A 
TAO 
OCA 
CL.A Ci.I. 
TAO 
OCA 
TAD 
F'PST 
Ml,,T 
Cl,.A Ci..L. 
TAO 
TAD 
oe• 
PPiST 
JMP 
CL.A Cl..L. 
TAO 
CIA 
TAD 
SH 

"'l.' F'REE 
?Sl 
JMP 
ls i! 
JMP 
F'REE 
F" RE:E 

[1 R0 
ADX 
T AOXt'l•1 
ACL.RX 
T2 

l,.OOPCT 
1,.00P 

( TAOX0 
F"PC 
CAPT 

TAOXt'l•i 
T2 
T2 

,d 

T2 

lR0 

l..OOP 
TS'he!B 
TAOX0•1 
TSh~A 

/GET ADDRESS or tR0 
/SET INDEX POINTER IN APT 
/lERO DATA WORO 
/Cl.EAR INDEX REGtStERS 
/CL.EAR SIMULATED INDEX REGJSTEA 

/SET L.OOP eOUN' F'OR 100 PASSES 
/TMROUGH EACH DATA PATTERN 

/GET TEST lODRESS 
/SET FPC COMMAND REGtS,ER ! 0000 
/GET ADDRESS or APT 
/START FPP 

/GET CATA WORO 
/ADO TO SIMUL.ATEO !NDEX RECIST~R 
/SAVE SlMU~ATEO f NOEX REGISTER 
/W41T roR PPP TO COMPLETE 
/TEST PROGRAM 

/GET SIMU~ATED INDEX REGISTER 

/COMPARE W!TM IR~ 
llS JR0 CORRECT? 
/NO 
/UNUSED L.OeATtON 
/DONE UJl1! 'f'lMES? 
/NO, SAME OATA AGA!N 
/YES, INCREMENT rlATA 
/TEST NOT rI~ISHEO 
/UNUSED L.0CATION~ 

~·~ 
\ j 



~ 
/f P~ l'S'~-~~IC~ TEST 2C 

b99 
'f r:l 
\I '.'l 
'ii:' 2 
\1:'3 
\I;> 4 

\/?' 
\I?! 6 
'1?7 
ll;'!:l 
9219 
91~ 1442 73?10 
911 1443 1177 
912 1444 3fil22 
91 J 1445 371' I 
ll 14 144'6 4505 

"1' 1447 3110 
"1~ 1450 7200 
917 1451 1104 
916 1452 3106 
1119 1453 1J0kl 
Y20 1454 1314 
921 14,55 3021 
922 1456 6553 
'f23 1457 1116 
ll24 1460 6!;55 
925 14•'1 7402 
926 Hi2 7J01lJ 
927 1463 1715' 
i'28 1464 11U 
929 1465 3l,10 
1#30 1.4·66 6:>57 
931 1•U·7 5266 
'132 1410 730kl 
~33 1471 1110 
934 1472 7@41 
935 1473 1031 
'13~ 14'4 744~ 
931 1475 1402 
'J/'38 H76 ., 01!1 Gil 
9J9 1471 2106 
\14" 1500 5253 
941 1501 2775 1 

'f42 151"2 525k1 
'1143 1503 1000 
\14 4 151'4 70('10 
\14~ 

l/46 
<; 4 7 

~ 

nIA.l.10 V0~3 2 .. Auc .. 12 7138 PAGE l: 

ITE~T AJr,x o~ !~~EX REGISTER l 

!•••****•*************************************** 
I TAnx1, AJ~X 1 
I ~ 
I FEX!T 
'*********************************************** 

TST111 

TST11A I 

TSTl.18 I 

CL.A CLl. 
TAO 
nc A 
OCA 
JMS 
DCA 
Cl,,4 
TAD 
OCA 
CL.A CLl. 
TAO 
OCA 
f PCQM 
TAD 
f"PST 
I-IL T 
C 1..A CL l. 
TAD 
TAO 
OCA 
f'PlST 
JMP 
Cl,.A CL!. 
TAD 
Ct A 
TAD 
SH 
'"'I. T 
F'REE 
lSi! 
JMP 
ls i! 
JMP 
FREE 
FREE 

(IR~ 
ADX 
T AOXHl. 
A CL RX 
T2 

l.OOPCT 
\..OOP 

( 'l'ADXl 
rPe 

[APT 

TAOX1+1. 
T2 
T2 

1•1 

T2 

IR1 

L,OOP 
TSTUB 
TAOXl.+1 
TST11A 

/GET ADDRESS OP IR2 
/SET INDEX POINTER 1~ APT 
/i!ERO DATA WORD 
/CL.EAR INDEX REGiS,ERS 
/Cl.EAR SlMUt.A,ED INDEX REGISTER 

/SET l.OOP eouNT ro~ 10~ PASSES 
/fMROUGH EACH OA'A PATTERN 

/GET TEST ADORESS 
/SET fPC lN AP' 
/PPP COM~ANO R£GtS,ER a 00~0 
/GET ADDRESS or AP' 
/START FPP 

/GET DATA WORD 
/ADOTO SlMULATfD IND~X REGtSTER 
/SAVE SIMU~ATEO lNOEX ~EGtSTER 
/~AlT POR PPP lO COMPL.ETE 
/TEST PROGRAM 

/GET SIMUl.ATEC INDEX REGISTER 

/COMPARE Wf TH lR1 
/lS IR1 eORREC'? 
/NO 
/UNUSED 1.0CAT!ON 
/DONE 100 TIMES? 
/NO, SAME DATA AGA!N 
/VES 1 INCREMENT flAh 
/TEST NOT FINISHED 
/UNUSED LOeATlONS 

~ 

__ , _____ ,_. ~-~·~-~-~ ........ -----------------



/f PP l~S,~~CTlON TEST 2C ~lAl.H v<H!!3 ?•AUG•12 7138 l'AGE 11) 

r; 48 
'149 /TESl ·~~x o~ !\:Ex REGISTER 2 
't':Jl 
y 'l , .•............................................. 
._.,z I TA'.h2 1 AJ~x ? 
r;5,s I 

., 
1154 I >Ex IT 
'1~5 , ............................................... 
\156 
'il57 
\158 
'i5\I 1 !>P!5 7Jt:'!0 TST121 Cl,.A CL.L 
\160 151116 1117 HD CIR" /GET ADDRESS or tR~ 

\161 1507 3022 ~CA ADX /SET 1NDEX POINTER 1~ APT 
962 151.IZJ 37131 DCA TADX2•1 OERO DATA WORO 
'il6J 1511 45"'5 JMS I ACi,.RX /Cl.EAR INDEX REG!S,ERS 
\164 1512 3U-' DCA T2 /CLEAR S!MUL.ATED !~DEX REGlSTER 
965 1513 7 2{110 TST12A 1 Cl.A 
966 1514 Hl'l4 TAD L.OOPCT /SET LOOP COUNT roR 10~ PASSES 
Y6Y 1515 3106 OCA L.OOP /TMROVGH EACH DATA PATfERN 
~68 1516 7300 TST1281 Cl,,A CL.I.. 
969 151'1 13'12 TAD (TAOX2 /GET TEST ADDRESS 
970 152i:J 3022, DC A rPc /SET fPC l~ APT 
\17 2. 1522. 6553 rPCOM /PPP COMMAND REGtStEP a 0000 
972 1522 11'16 TAD C AF' T /GET ADDRESS or AP' 
~73 ~1,.5U 6555 rPST /START F'F'P 
,, 741 1'24 1402 ML,T 
915 1525 13ei0 CL.A CL.I.. 
976 1'26 1773 1 TAD TACX2•1 /GET DA TA WORO 
'(7j 1,27 1110 TAD T2 /ADO TO SIMULATEO !NOEX REG1AT£R 
?78 1'3.:1 3110 OCA T2 /SAVE SlMULATEO tNOEX REGlSTER 
,19 1.531 6S51 fPlST /WAlT POR fPP 'O COMPLETE 
980 U32 5331 JMP , •i /TEST PROGl'UI'! 
ni 1533 7~00 CL.A CLI. 
YB2 U34 uu TAO T2 /GET StMUl.ATED lND[X REGISTER 
983 1535 '1041 CIA 
984 1'36 1fll~2 TAO JR2 /COMPARE WtTH !R2 
985 un 144t:I SU /IS IR2 CORRECT? 
986 1'40 14eJ2 ~l.,T /NO 
~87 1541 1e00 rREE /UNUSED l.OCATlON 
988 1542 211116 1 Si! \,OOP /DONE 100 TIMES? 
989 1'43 5316 JMP TST12B /N0 1 SAME OATA AGAI~ 

990 1544 2713 1 I Si! TADX2+1 /YES, INCREMENT nA'l'A 
"191 1545 5313 JMP TST12A /TEST NOT flNISHr.D 
992 1546 7000 f'REE /UNUSED LOCATIONS 
'19J 1547 7000 F'REE 
994 
995 
Y96 
997 
Y98 tJPAGE /GO TO NEXT TEST 
';99 1~50 <i771 JMP t < ·, • 2 <" 0 & 7 MH'l /JUMP TO NFXT ~E~ORV PAGE 

3,l::l('l(ll 1!:171 'l.6!110 
HHH 1572 ,, l,0'5 

11:lt"2 15?3 61?16 

() 
( >, (~ 

~ _,-/~ 
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1iaatJ ,.514 6j,;'10 
1~~4 1515 61'"1 
UH"!; 1576 flJ'1J 
H:r6 ',77 f\1"74 

16~0 PAGE 



1fP"1 INSTRUC'f!CN TES" 2C 

1lin 
H:"8 
1n11 
1,·1~ 

1-111 
1i:12 
1~13 
1'114 
U15 
U16 
1017 
1018 
1019 
102111 
Ul21 
u22 
1023 
U24 
1[025 
U26 
1027 
l,028 
1029 
Ullll 
U3~ 
UJ2 
~033 
U3~ 
~i.135 
1i'36 
Ul37 
U38 
u:sv 
u•0 
U4'­
U•2 
U43 
UJH 
U45 
Hl46 
U47 
1'148 
1'149 
1 C'!'H.? 
Ul51 
1052 
10~3 
hl54 
1"55 
1'156 

l611l0 
"6'111 
1U2 
1603 
16t'14 
1605 
1606 
16~7 
16111l 
16U 
161~ 
1613 
1614 
1~1.' 
1616 
1611 
1621i! 
1621 
1622 
1623 
1624 
162' 
1626 
16~1 
1630 
1631 
!.632 
1633 
1634 
1635 
1636 
1637 
1b411l 
1641 
1642 

0 

1300 
1117 
3022 
3117 1 

4505 
3110 
72U 
13,U 
3l,06 
7300 
1316 
Je21 
6,53 
111-0 
6555 
7 4"12 
7300 
11'!1, 
uu 
32.l,0 
6557 
5224 
73"10 
HU 
7041 
1033 
7440 
74"12 
7H0 
21,{'!6 
5211 
2777' 
520!6 
7000 
700i;l 

"'l AL.10 V0k'!3 2 .. AUG,.12 71~8 PAGE 2~ 

/TEST AJ~X 0~ !~DEX REGISTER 3 

!••····························~················ I TAJX3, ADDX 3 
I ~ 
I rExIT 
l•••***************************O**************** 

TSH31 

TS'fl,~A1 

TSll,~81 

CL,A CL.I.. 
TAD 
OCA 
OCA 
JMS 
OCA 
Cl,,A 
TAD 
OCA 
Cl,.A CLI. 
TAO 
OCA 
F'PCOM 
TAO 
F'PST 
Ml,. T 
Cl,,A CL.I. 
TAO 
uo 
OCA 
FPlST 
JMP 
CL.A CLI. 
TAD 
CIA 
TAO 
SH 
1-q,. T 
F'REE 
t Si! 
JMP 
1 s i! 
JMP 
F'REE 
fREE 

ClR0 
AO)( 
TADX3*1 
ACL.RX 
T2 

\,.OOPCT 
I.COP 

CTAOXJ 
rPe 

CAPT 

TAOX3•1 
T2 
T2 

1•1 

T2 

IR;, 

LOOP 
TS;'13B 
TAOX3H 
TST13A 

/GET ADDRESS or tR~ 
/SET !~DEX POINTER lN APT 
/i!ERO OATA WORO 
/Cl.EAR INOEX RfG!S,EPS 
/Cl.EAR SIMULATED INDEX REGISTER 

/SET LOOP eouN' tOR 100 PASSES 
/TMROUGH EACH OAtA PATTERN 

/GET TEST ADDRESS 
/SE:T f PC t N AP' 
trPP COMMAND REGtSfER a 0000 
/GET ADDRESS or 4P' 
/ST AFH rPP 

/GET OAT A WORD 
/ADO TO Sl~ULATEO INDEX REGlSTtR 
/SAVE SIMULATEO INDEX ~EGtSTER 
/WAIT FOR rPP 'O COMPLETE 
/TEST PROGRAM 

/GET StMULAtED INDEX REGISTER 

/COMPARE W!TH !R3 
/IS IR3 CORREC'? 
l'NO 
/UNUSED \,.OeATlON 
lDONE urn TIMES? 
/NO, SAME OATA A~AfN 
/YES, INCREMENT !"!ATA 
/TEST NOT F"INISHEO 
/UNUSED LOeATlON~ 

--~ 

.. 

~ 
" j 



~ 
1FPP 1NS'"~6,1e~ r~sr 2c 

J,k:~ 7 
ty•?8 

1kl'" 
U;)6'.' 
1"' 6 l 
111H12 
Hlb.S 
U6• 
1065 
U?66 
Ufi1 
Ul68 
U'l69 
U70 
1!07~ 
1072 
1073 
:l,l?74 
107~ 
U16 
U11 
1078 
1"79 
1080 
Ut81 
S.'82 
U183 
U'J81' 
l.fll85 
!,ill3'<1 
us-'7 
S.tt88 
us-~ 
11t9'8 
J.i'91 
U92 
U9J 
S,'79'4t 
S,10'5 
1'9-6 
11'97 
1.fcl98 
U99 
Ufi''l!l 
U0l 
119!2 
11VIJ 
Ut'l'4 
11~!> 

1643 
16•4 
1645 
1.646 
16~7 
1,6"§0 
16,J. 
1'6'2 
1653 
16'4 
16'5 
16'6 
un 
!.66il 
1661 
16'62 
1663 
u·u 
1-665 
1.66·6 
16'67 
u1,0 
1-671 
1;612 
1673 
167-4 
167-5 
1 '61-6 
1611 
170.0 
1n!l1 
1702 
01!'3 
171."4 
171"5 

731'10 
11'7 
3022 
371~ 1 

4505 
3Ui'J 
72"'0 
U.214 
3_406 
73oil.0 
U1-4 
3121 
6,53 
1176 
6''55 
702 
7300 
1775 1 

11UI 
31J.0 
6~57 
JJ.1267 
73fJil 
11U 
7.H-1 
1eu 
7~49 
10-2 
7908 
2U4 
5254 
2175 1 

5251 
70210 
70~" 

~ 
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/TE~! A;cx o~ f\:Ex ~EGIST~R 4 , .............................................. . 
I 'AJA4 1 AJ~X 4 
I ~ 
I •Ex IT , .............................................. . 

TST1~ I 

TSTJ,4A, 

TST14B1 

CL.A C'L.L. 
TAD 
oc• 
~CA 
JMS 
DC4 
CL.A 
'f'AC 
OCA 
CL.A CL.I. 
TAO 
OCA 
f'PCO~ 
'T'AO 
f'PST 
1-q,. T 
CL.A C'L.I. 
TAO 
TAD 
OCA 
f'PlST 
.JMP 
CL.A Cl.I. 
TAt> 
CIA 
TAO 
SU 
Ml.! 
fREE 
!Si 
.JMP 
lSl 
JMP 
FREE 
FREE 

Cl R0 
AOX 
TAOX4+1 
ACl,.RX 
T2 

L.OOPCT 
L.OOP 

CHDX4 
f'PC 

CAPT 

TAOX01 
T2 
T2 

1•1 

T2 

IR4 

1.00P 
TS1'14B 
TADX4+1 
TST14A 

/GET ADDRESS Of' f R~ 
/SET INDEX POINTER I~ APT 
/iERO OATA WOR"J 
/Cl.EAR INO~X REGiS'E~S 
/Cl.EAR SlMUL.ATED l~DED REGIS'f'ER 

/SET LOOP COUNT rOR 10~ PASSES 
/TMROUG~ EACM OATA PATtERN 

/GET TEST ADDRESS 
/SET f'PC !"I APT 
/rPP COMMAND REGtS,ER a 00QJ0 
/GET ADDRESS or APt 
/START f'PP 

/GE:T on A WORD 
/ADO TO SIMUl..ATED INDEX REGISTER 
/SAVE SIMULATEO tNDEX REGISTER 
/WAIT f'OR ,pp TO COMPLETE 
/TEST PROGRAM 

/GET SlMVL.ATEO INDEX REGISTER 

/COMPARE Wf TM !R4 
/lS JR4 CORREC'I'? 
/NO 
/UNUSED l.OCATlON 
/DONE UQJ '1"1ES? 
/NO, SAME ~ATA AGA!N 
/YES 1 I NCREMEN'f' DA TA 
/TEST NO' rJN!SMED 
/UNUSED L.OCATlONS 

~ 
.. 



/f°P>' lNSlRIJCTto'-1.TES'f 2C 

1:. ~b 
1 l77 
ll?8 
1. l ?'Y 
1lH 
l l11 
1112 
1l1J 
1114 
111 !) 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
U23 
1124 
112, 

170!6 
17~7 
17Ul 
1711 
1712 
17t3 
1714 
1715 
1716 

~ 
! ) 
'~ _/ 

731110 
1117 
3022 
37'1J' 
45ei5 
31U 
7200 
1104 
32,.~6 

I) l AL.111! V0~3 2•AUCw12 7138 pA(;E 22 

/T[ST ADDX Q\ INDEX REGISTER 5 

!••***************************************•••••• 
I TA0~5 1 ADJX 5 
I 
I 

~ 
F"Elt' I.,. 

!••············································· 

TST1' I CL.A C:L.L. 
TAD ( P~kl 
OCA A!Jl( 
DCA TAOX5•1 
JMS I ACL.RX 
DCA T2 

TS'!'l~A 1 Cl.A 
TAO i,.OOPCT 
DCA L.OOP 

/GET ADDRESS or tR~ 
/SET lNOEX POINTER P' APT 
/lERO DATA WORD 
/CL.EAR [NOEX REGTS;ERS 
/CL.EAR SIMULATED l~OEX REGISTER 

/SET L.OOP COUNT ro~ 1~~ PASSES 
/TMROUGH EACH DATA PATTERN 

(~~ 



~ 
~ ~ 

/FP!o' lNSrHUCTte~ T£ST 2C - '.:'lAL.10 V0~3 2•AUG1172 7138 PAGE 2~ 

11?b 
1127 1 71. 7 73:"0 "STl.'31 ~I.A C'LI,. 
1128 P2i:'l 1312 TA') CT 4:JX5 /GET TEST AD~RES~ 

ll2Y 1721 3021 "CA F"P~ /SET F"PC !'1 APT 
11.:Sft 1722 ~5'5J r:-PCOM /FPP C'J'1"1A"Ji) REG1 1STER:"'Jr'.!\ 
1131 172.S ll.76 TA') ( Al'T /GET ADDRESS or APT 
11.52 1724 6555 r:-PST /STAl:if FPP 
113J 1725 74t'12 1-41...T 
1134 1726 73!"0 CL.A CL.I.. 
U3!> 1727 17Y3 1 TAD TADX5+1 /GtT DA TA WO~D 

H36 1730 1110 TAD T2 /ADD TO SfMUL.ATEn tN~EX REGISTER 
U37 1731 3110 DCA T2 /SAVE SIMUL.ATEO tNDEX REGlSTER 
UJB 1732 6557 F'PlST /WAIT FOR rPP TO COMPLETE 
1139 1733 ~332 JMI' ,e1 /HST PROGRAM 
U,40 1734 7300 Cl,,A CL.I.. 
1141 1735 11Ul TA'l T2 /GET S!MUL.ATEO INDEX REGISTER 
P,42 1136 7041 Cl4 
"1'43 1737 1035 TAO 1R5 /COMPARE w!TH 1R5 
1144 1740 1440 Si!A /IS IRS CORRECT? 
114' 1141 102 Ml.T /NO 
13,4~ 1142 1HI FREE /UNUSED LOtATlON 
13,47 1743 ZU!6 I Si! L.OOP /DONE Ut'I TIMES? 
uo 1744 5317 JMP TS'15B /1110 1 SAME ~ATA A~AfN 
11,4~ 1745 2173 1 ls i! TAOX5•1 /YES, INCREMENT nAf A 

1•"' 1746 5314 JMP TS'15A /TEST NOT FINISHED 
11'1 174? 1 H l1l rREE /UNUSED LOeATIONS 
1l.51l H!i0 71/JlllQI F'REE 
U53 
11'4 
11,5·5 l\IP4GE /GO TO NEXf tEST 
U,5-~ 1751 5711 JMP' t C '1 •20B&76H /JUMP TO NfXT MEMORY PAGE 
U-'1 1rn. ZH'ro 
tl.'8 1712 &123 
U'9 1773 61.24 
U60 1774 6116 
1461 177, 63,17 
U.62 1716 6U.2' 
U.63 !117 61U 

2880 F' AG-E 



/F"Pf' l\ST0, 11 CTIO~ fEST 2C 

11~4 

1165 
1l6 6 
1 " ,.,. ., 
........ f 

1l~b 
11~9 
1 ! ? i' 
1171 
1172 
u '3 
U74 
1175 ('llJ00 '3l'!I?! 
1170 21!!01 1177 
13,7" 21!lCl'2 3022 
1178 20213 37771 
13,7~ 2004 451115 
U~0 2005 3110 
1181 2006 72f!llJ 
U82 2007 1l,f.'14 
UBJ uu 3406 
U84 20U 7~011l 
1l,85 211l12 1~16 
iJ.8~ 2013 302l 
U87 Ut4 6553 
H88 2i'15 1V6 
UB-V 2211.6 659·5 
U90 20H '7402 
U91 z IZ!lH'I 1~"'" 
U9Z 2021 1177' 
U93 2022 11U 
U9• 2023 JU0 
U9' 2il24 65'7 
p.9~ 2025 5224 
U97 U26 7~01 
U98 211J21 11U 
U,99 20321 72141 
1200 211J"31 12136 
111:213, 2032 14•0 
1z02 2033 1402 
1203 20:54 7000 
1204 2035 2U6 
1Z05 2036 5211 

"'"'6 2037 2777' 
12~7 211l40 52Pl6 
12218 20U 7000 
1i?~9 2"42 70~flJ 

!.2H'I 
,,211 

a 
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/TES' ADDX 0~ !~DEX P£GISTER 6 

!•••******************************************** 
I r ADX6 1 ADDX 6 
I ? 

I f"EX IT 
!••********************************************* 

TST161 Cl,,A CL.l. 
TAO (tR0 
DCA AOX 
DCA TAOX6+1 
JMS ! ACLRX 
OCA T2 

TS'f1~At Cl.A 
TAO L.OOPCT 
OCA l.OOP 

TSU~Bt CLA CLL 
TAO ( TADX6 
OCA F'PC 
F'PCOM 
TAO tA,.T 
F'PST 
Ml,. T 
Cl,.A CLL. 
TAO TADX6•1 
TAO T2 
OCA T2 
rPlST 
JMP ,•i 
Cl.A CL.~ 
TAO T2 
CJA 
TAO IR6 
SH 
HL,T 
F'REE 
JS! LOOP 
JMP TSi'16B 
!Sl 'l'ADX6H 
.)MP TSH6A 
F"REE 
F"REE 

/GET AODPESS OF !R~ 
/SET INDEX POINTER IN APT 
/URO OAT A wOREl 
/Cl.EAR INDEX REGiS'E~S 
/CLEAR S!MUL.ATED INDEX REGJSTE~ 

/SET L.OOP COUNT ro~ 100 PASSES 
/TMROUGH E!CH DATA PATtERN 

/GET TeST ADDRESS 
/SET f PC IN APT 
/PPP COMMAND REGtSf£~;011JllJllJ 
/GET ADDRESS OF' APf 
/START PPP 

/GET OAT A WORD 
/ADD TO SIMUL,ATEO fNOEX REGlSTtR 
/SAVE SlMU~AT£0 tNeEx REGISTER 
/WAlT POR FPP TO COMPLETE 
tr£ST PROGIUM 

/GET Sl~Ul,.ATED lNO~X R~GlSTER 

/COMPARE Wf TH ?R6 
/lS !R6 CORRECT? 
/NO 
/UNUSED 1,.0eATION 
/OONE U~ 'IMES? 
/NO, SAME OATA AGA!N 
/VES INCREMENT OATi 
/TEST NOT VINISMED 
/UNUSEO LOOATlONS 

i 
\. 

~~ ( . 
\ ) 



~ 
If PP !NS!RUCTle~ TEST 2C 

1't2 
1~1J 
1214-
11:!1 !t 
l216 
1217 
1218 
11!19 
1220 
11!21 
1222 
1:i!23 
t224 
i22i; 
1226 
U27 
122& 
U29 
Ul'lll 
2,a31 
1232 
1U3 
U3:4 
2,~3,. 
123~ 
U.31 
U38 
1i3'? 
1?40 
U41 
2;2:42 
l~.4.3 
u~ 
U-~ 
120 
1~47 
2,2.48 
1it49c 
U50." 
1251 
U52 
1253 
1254 ,.,,, 
1256 
1257 
1258 
1l:!"'9 

20•3 
20.4-4 
2'1J4.5 
2046 
20;4'1 
2'1!~0 

2"-'1 
21'2 
2·053 

2i54 2,.,, 
2e'6 

. '!'i.57 
2QJH 
tra•1 
2f'li 
!U.3. 
2'64 2a•' 
2"1t6 
28''6'7' 
2~:11/J 
1'1·71 
2112 
!f.13. 
211114 
2'71, 
2'016 
2077 
2100 
21''1 
2111'2 
211'13 
21"'4 
2111!5 

7301/J 
1177 
3022 
3775' 
4505 
3UZ 
7200 
1U4 
310fl 

1:s.0e 
1~14 
3021 
6~53 
1116 
65" 
HllJ2 
nu 
17'15' 
1111 
3U• 
H5·'1 
5Z61 
730~ 

111' 
7'841. 
1e·31 
7(t48 
7402 
711Jt'10 
211'16 
5254 
2775 1 

":i251 
70210 
7000 

~ 
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/TEST ADnX ON !NDEX ~EGISTf~ 7 

/••············································· I TADX7 1 AODX 7 
I 0 
I re:x1r 
1 ••••••••••••••••••••••••••••••••••••••••••••••• 

TST171 CL.A CLI.. 
TAO t lR0 
OCA AO)( 
OCA TAOXh1 
JMS l ACLRlC 
DCA T2 

TST17A, Cl.A 
TAO l.,OOPCT 
OCA L.OOP 

TS'f17B1 Cl.A CLI,, 
TAD 
OCA 
f'PC0"4 
TA.it 

-F'PST 
Ml.T 
Cl,..A. Cl.I,, 
TAO 
TAO 
OCl 
rPSST 
JMP 
Cl.A eL.I,, 
TAO 
CIA 
TAO 
Si!A- CLA 
H~! 
F'REE 
I Si! 
JMP 
I Si1! 
JMP 
F'REE 
F'REE 

<TAOX7 
F"PC 

CAPT 

T ADXhS. 
T2 
T2 

1•1 

T2 

lR7 

l..OOP 
TST1'1B 
TAOX'lH 
TST17A 

/GET ADDRESS or IR~ 
/SET INDEX POINTER lM APT 
/~ERO DATA WORD 
/CL.EAR lNDfX R£GiS'E~S 
/CL.EAR SIMULAT~D INDEX REGISTE~ 

/SET L.OOP eouNT FOR 10~ PASSES 
/TMROUGH E4CM OATA PATfERN 

/GET TEST ADDRESS 
/SET f"PC IN APT 
/F'PP COMMAND REG!S,ER•~0~0 
/GET ADDRESS OP AP' 
/STA~T F'PP 

/GET DATA WORO 
/ADO TO SlMUL.ATEO JNOEX R£GlSTtR 
/SAVE SJMUl,,At£0 !NOEX REGISTER 
/WAIT FOR ,pp TO COMPLETE 
/TEST PROGRAM 

/GET SJMUL.&TEO INOEX REGISTER 

/COMPARE Wf TM tR7 
/IS lR'1 CORRECT? 
/NO 
/UNUSED LOCATION 
/DONE 100 ?IMES? 
/NO, SAME ~ATA Ar.A!N 
/YES, tNC:REMfNT nATA 
/TEST NOT P1N15HED 
/UNUSED LOCATIONS 

~ 



/~PP INSTRUCTION TEST 2C 

1260 
~261 
,,,262 
1263 
1264 
,,,,6~ 

1~6e 

1267 
126B 
1269 
1270 
1'71 
1272 . 
1273 
1274 
1275 
S.276 
2,277 
u1a 
U79 
1280 
12e+ 
1282 
1ie8J 
1284 
US!> 
1286 
1287 
1288 
U89 
141921 
U91 
1292 
1293 
1294 
p~95 
129~ 
U9?' 
1298 
1?99 
1~011l 
131111 
13@2 
130.3 
,,,304 
lJ0!'> 
13~6 
1.SP17 
1.sciia 
pew 

2U6 
21fl1 
2110 
2111 
2112 
2U3 
2114 
2115 
2116 
211" 
212111 
2121 
2122 
2:1. 23 
2124 
2125 
2126 
2121 
213111 
2131 
2132 
2133 
2134 

C· 

1~00 
1177 
311122 
451!15 
31U 
7~H 
1313 
3021 
6553 
11,16 
6,55 
14212 ,,,., 
'n2 
211111 
5JU 
72011l 
11!130 
764111 
1432 
70210 
11113l. 
7640 

~?AL.10 V~03 2 .. Auc.12 7!38 PAGE 26 

/A~J 1 TC ·~L !~aEx ~EGISTERS 4096 TIMES 
,.~~ :HECK •~s~~~s 

'****************************•·················· 
I TA~xe, ADDX ? 
I 1 
I A~DX t 
I 1 
I ADOX 2 
I 1 
I ADDX 3 
I 1 
I ADDX 4 
I 1 
I ADOX 5 
I 1 
I ADOX 6 
I 1 
I AOOX 1 
I 1 
I FEXlT 
/••············································· 

rs us, Cl,.A C:LI. 
/GET AODR£SS OP iR~ TAO ClRlll 

OCA ADX /SET INO£X POlNTER lN APT 
JMS I ACl,.RX /ZERO INDEX REC!ST!RS 
DCA T2 /U:RO COIJNUR 

TSUl!IA1 Cl.A CLI.. 
TAO < TAOX8 /GET TEST AOORfS! 
OC:A rpc /SET fl!'C l N AP• 
rPCO~ /fPP COMMANC REGIS,ER,~000 
TAO CAPT /GET ADDRESS OP AP' 
rPST lSTART F'PP 
Ml.T 

!WAIT fOR rPP TO rfNtS~ F'PJST. 
JMP ,•1 
!Sl T2 /CMECK roR ENO or 'EST 
.,JMP TSU!A /RUN TEST 4096 TIMES 
Cl,.A 
TAO IR0 
SH CL.A /?S IR0•001'1? 
HI,. 'f /NO • e:RROR 
F"REE /UNUSED LOCATION 
TAD lR1 
SH CL.A /IS IR1='1!0!HH 

~~ r . 
\ • 



~ '~ ~ 

If PP 1 NS ! kut.T 1 0 ~ Tr. S T 2 C !'.'lAL.10 V003 2.AU~•'f2 7138 PA~E 2 r 

131"l 2l,35 74"'2 ML.T /"iO • ERRQq 

1.511 2136 7030 rREE /UNUSEO LOCH 1 t'N 
1.S12 
1J1J 2137 1032 TAD !R2 
1.S14 ?.14" 7640 '5i!A C".LA. !IS !R2:?"2J:'I~? 

1J1~ 2141 74:'2 l-IL,T l'.10 .. ERr:!Oq 
1J16 2142 70Q!l1J rREE: /UNUSED LOCATION 
1317 2143 12133 TAD IR3 
l.518 2:L44 16411) SH C:LA /IS ?R3•"'00'l0? 
H19 2145 7402 I-IL. T /NO " ERROR 
\320 2146 1000 rREE /UNUSED LOCATION 

""21 <.'l.47 U34 TAD IR4 
132~ 2150 76421 SH Cl.A /lS IR4•1/!0011J? 
S,323 2151 7402 I-IL. T /NO " ERROR 
1.S24 21!12 7 "21 li:l F'REE /UNUSED LOCATION 
p25 2153 1.1135 TAD !R5 
1~2~ 2.l.54 764k} SH Cl.A ns IR5•(:11'2JH? 
1 J.27 21'5 '14fJ2 Ml,.T /NO " ERROR 
U2i 21-56 711Jel0 rREE 
U2Y 21r;1 U-36 TAD IR6 
t,.13i 216-0 764~ SlA C:l.A 11$ IRh00U? 
U3i 2161 702 Ml.,T /NO " f Rl:!OR 
U32 2162 7HI F'REE 
U3l un Ul37 TAO l R'1 
1J34 216-4 7640 SH Cl.A 11$ IR'7•1/!fa'00t 
U3' -n.H N:fJ2 loll,,T /NO • ERROR 
;!..S36 23,66 12109 F"RtE /UNUSED 1,.0eATIONS 
uu 
1336 
U39-
U41 "IP4-GE /G!!I TO NEXT TEST 
U41" .l-l,61 ,,.,2 JMP. l ("1 +2H&7611JQ! /JUMP TO NrXT ME~ORY PAGE 
U42 2172 2211 
1;s,4,:s. 21'13 042 
1;s4,4 21'"4 6a,!5-
1~0 21.'1·5 6U4 
1;so 22,'16 6U• 
1ii41 2·2, "f1 6U:t 

2l31 PAOt 



/fPP l"-S!RllCTtCN TEST 2: DPL.Hl V0"3 21rAUG•"2 7i38 PAI'.:£ 21' 

1 J4 ti 
p4Y /TEST '"E JX~ !~ST~UC,!O~ 
p5~ 

U~l !••············································· 
~J.,2 I "',,iX·d1 JXtJ )(2 
p5J I ,+4 
p'54 I fEXIT 
13?~ I JA SCOPE L,OOP 
1.S56 I TJXN1 JMPwNORMAL.lY N~T USE~ 

H57 , ............................................... 
p58 
1J59 
1J60 
1361 
J.362 2200 73~0 TS,20 1 Cl.A C'L.[.. 
1363 2201 4!HH> JMS ! ACl,.RX /lEAO THE !NDEX RE~lSTERS 

J,J64 22"2 311.0 DCA T2 /CL.EAR COUNTER 
l.S65 22f!3 7200 C:~A 

1~66 2204 11'1 TAD (IR0 /GET ADDRESS or !R~ 
136 '1 2205 3£122 OCA ADX /SET lR POINTER iN A~T 

1368 2206 '721.'J0 rs•201i, CL.A 
1369 221'17 1311 TAO CTJXN1 /GET TEST ADDRESS 
HHl 22U! 3021 OCA F'PC /SET F'PC TO TEST AODRESS 
J.371 2211 11'16 TAD tAPT /Gf T ADDRESS OF' APt 
u12 2212 6,55 rPST /START F'PP 
1~73 2213 '702 11[..T 
1J'74 2214 6557 F"Pl ST /WAIT roR rPP TO F"JNISM 
U75 2215 52~4 JMP , 1111 
2,37~ 2216 2110 IS! T2 /INCREMENT CdUNTER 
1317 2211 14U Sl<P 

U71:1 2220 5237 JMP TST21.'JB /X0 OVERF'L.1'WEO 
H79 22U 1219 Cl.A 
1380 2222 11U TAO T2 
2,~8~ 2223 1u1 CIA 
1J82 2224 Ult TAO ?Rei /CMECK THAT 1~0 INeREMENTEO 
1,3!.13 2225 1 ue SH CL.• /!S 1R0 CORREC'? 
~J84 :?226 741!12 Hl,T /NO 
H85 2227 70H F'REE /UNUSED 1.oc A Tl ON 
1,J8~ 2230 131(> TAO CT JXNH6 /GET EXIT ADDRESS 
1,J87 2231 7Z41 CIA 
1388 2232 U21 '!'AO F'PC: ICHEC~ THA' JXN 010 NOT SKIP 
13!19 2233 7(!40 SH CL.A ll S F'PC CORRECT? 
1390 2234 7402 ~~T /t-.10 
1391 2235 7000 F' EE /UNUSED L.OC:ATION 
1J92 ?236 5206 JMP TST211!A /00 IT AGA!N 
1393 2237 72"0 TS'!'2ei81 CL.A 
l,.J94 22411l t12130 TAO I RW"l 
1395 2241 7640 SH CL.A /DOES tR!'!=eti21"'0 
1396 ?242 7402 ~p /NO 
1397 2243 7000 rREE /UNUSED L,OC:ATION 
139t:l 2244 1375 '!'ACJ CTJXN1+3 /CHECK THAT JX~ ~K!PPE~ 

1399 2245 7041 r, l A 

14'.'0 ?246 1i2121 TAD f PC 
14"1 '.'24 7 7640 Si!A ~l.A /lS FPC CORRECT? 
14:'2 2250 74':"C? ~L.T /NO t'"'I 

(") \, } 
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:! If PP lNS!~UCTlON T£ST 2C 
·1 14t'l6 \! 

S,407 
1406 
14n 
1•u 
t.•11 
14t2 
141J 
1~14 
S.415 
l't~ 22'3 'iH 
1417 2254 :sue 
1~18 2255 U'4 
&!1? 2256 3U.1 
1420 2257 .,n 
,,2i UH 7UJI 
s,,22 2261 U'7 
s.~u 2262 3122 
S,42'! 22U uu 
''2' !26' 3821 
S.'2~ 226' 65'~ 
U27 2266 a'6 
S.,28 2267 655' 
S.~29 !278 7482 
S,•UfJ 2271 '"1 ,,u 22'12 7418 
S.432 2273 5301 
S.•33 22'14 2ue 
.. ,34 227, 5271 
S.tl3' !276 2111 
H~• 2271 5271 
S,431 UH 14!2 
i~JJ 2U1 7881 
S.!H 23~2 72111 
S,44' 23eJ USS 
S.,41 2304 7641 
'~4i 23rJ5 102 
S.'4~ !396 7981 
S.~44 231"7 U72 
S.'4' !JU 711141 
1,44~ UU 192' 
S.~41 !U2 1648 
S.44~ 2313 14112 
S,449 2314 711111 
s.oe !J15 7Ell'J9 
S.4'~ 

0 

OlAL.UI VH3 2wAUG•l'2 71!8 PACE 29 

ITES! ~XN 4096 Tl"fS 

, .....•.......•................................. 
I T JX1112 1 JXN Xll! 
I r•1 
I F'£lCtT , ............................................•.. 

TST2~, Cl.A 
OCA T2 
TAO (., 
OCiA T3 
JM~ I ACl,;RX 
Cl,,A 
TAD ClAll 
oe• Al;))( 
UD <TJXN2 
OC:A F'PC 
PP COM 
TAO CAPT 
F'PST 
Hl.T 
F'PIS'r 
SKP 
JM" ,., 
tS! T2 
JMP ••• ISi T3 
JMP ·,., 
Ml.T 
F'R££ 
CL,4 
TAO 1R0 
SJA CLA 
Ml,,T 
F'REE 
uo <TJXN2•J 
CIA 
TAO f'PC 
S~A ClL.A 
Ml.! 
rRE£ 
f'REE 

/Cl.EAR COUNTER 1 

/SET COU~TER 2 
/ZERO INOEX Rt~IS~!RS 

/GET TME ·~DRESS a' tRe 
/SET INDEX POINTER l~ lPT 
/GfT TEST AODR!SS 
/SET F'PC lN A" 
/F'PP COMMAND R!GIS,ERtmeee 
/GET ADDRESS OF AP' 
/START THE F'PP 

/WAIT FOR PPP 'O rtNISM 

/T!MlNG 1.00P 

IF',P OID NOT r!N!S~ ON TIME 
/UNUSED 1.0eAUeN 

/CMECK Jl:UJ F'OR e 
Ill lRll CQIRECU 
/NO 
IUNUSEO L.OCATJON 
/GET CORRECT 'C AeOAESS 

/CMECK F'F'C 
11s f'Pe CORRECU 
/NO 
/UNUSED LOCATIONS 

/~ 

\ 
~ 
\, ) 



~ 

1rpp 1\S!RVCTtCN TEST 2C 

14'2 
1"53 
1454 
1"~~ 
1456 
2,457 
2,458 
1,59 
146e 
s.01 
1.~62 

S.''~ 
f.04 
S.,65 

,,~·· ,..~, 

S.!61 
t~6:9 
14-7' 
1!72. 

'''2 ,,r~ 

"'. l~"~ 
urt ,,,11 ,,,, 
'~" ""' .. ~..,. 
l~H 
Uf'f. 
l!•• 

"~" t,8 .. 
"&1 
,,~ea ,,,., 
,.~,, 

u•i 
f.Oi 
1493 ,,.,, ,..,, 
106 
149'7 
S,498 

tlU 1·i1e 
231.'1 4,., 
Utt 1UI 
2'121 1111 
n22: in2 
U2! 1371 
t~iet 312'1 
U25 71141 
uu 3139 
U21 U'ff 
UH !f31 
nu nn 
!3'32 1~1· 
2"133· ,_,,, 
HJ4 Hl2 
!N-S '~'1 
21~6 'U" 
ZH1 1Ht 
110· 1131 

n•s. '"' u•i '••• HO 1412 
H44 18f1f 
U4' U61 
n•• 1111 
2~47 1H1 

23'21 '"'' n,1 102 
2352 70821 
2353 7Hfil 

~ 

01 Al..UI V0"3 2•AUG•'2 1138 ll'A~E 3~ 

/TES! JXN WlTM NO !NCREMENT 

/••············································· I TJXN3 1 20~0 JXN X0 NO !NC 
I 1 *2 
I fEXlT 
I JXN X1 JXN X1 !NC 
I TJXN3 X1;w144 , .•..........................................•.. 

TS'l'221 ei.• 
JHS­
Cl.A 
TAO 
DCA 
TAO 
OCA 
CHA 
oe• 
TAO 
OCA 
F'PCOM 
TAO 
F'PST 
H\,, ! 
rPf$'r 
,JM ft 
CL.A 
TAD 
CHA 
!U Cl.A 
Ml,.T 
,AEE 
TAO 
c: I A 
TAO 
SU C:l.A 
Hl.T 
F'REE 
PREE 

ACl.RX 

ORS 
ADX 
CTjXN3 
F'PC 

tRlll 
(•144 
t RS: 

CAPT 

1•! 

IRll 

CTJXN3•6 

rPC 

/lERO lNOE~ REG1ST£RS 

/G£T ADDRESS or IR~ 
/SCT IND!X POlNT!R IN APT 
/GET TEST lDDRESS 
/SET f PC IN AP'f 
141':••1 
/lRIJuS, 
/AC .. Utf10J) 
II R1 .. U~ C !Ill> 
/COMMAND RECm0~0~ 
/GET AOORESS 0, APt 
!START F'PP 

/WAIT VOR ,PP 'fO rTNISM 

/CMECK lRt 

/IRIJ Clo!ANG!D 

ICMECI< fllC 

/l S F'PC CORRECT 
/NO 
/UNUSED ~OCATlONS 

~ 



/fPP l~S·~~CTl~N TEST 2C 

1499 
1 ;,H~ 
1;e1 
1'f"2 2 .3 '5 4 5166 
1'i3 2366 24~0 

l,:>?4 2.56 7 6210 
1;;:oi; 2370 7634 
l'e~ 2.371 6202 
1;01 2372 6200 
s,;eia 23'3 6115 
1!>21Y !J74 77"1J 
1;10 !J15 6~111) 

1:>11 2J16 6113 
1!>12 !377 6165 

2400 
1'13 
a,;14 
lHS ,,16 
1'17 
&'18 
01'il uu 
u2i 
1'22 
"'2~ 1'24 
S.'2~ 
S.!n~ 
1'27 UH Yi HI 
1'28 !4'!2, ,,,, 
U2? UH 4'f'7 I 
n:ui un '2811 
''31 24114 U16 s.:;;sz uu 311121 ,.,33 uu ''n ,.,,, Uf!1 11.16 
U35 !4U ''" in~ uu. ., 4el~ 
Ul1 t4U 6,,., 
1'3~ t4t:S 5212 
"'39 !414 12H 
1'40 2415 un 
1'41 241~ 4114' 
,,,42 2411 7402 
1!>43 242rl! 70H 
1:>44 2421 7 He 
1'4' 

~ 

"" 

01 Al,.10 V0Q'.13 2eAUGe"2 7138 PACE 3{ 

\:P4GE /GO TO NEXT TEST 
.,JMP ! ( ,+~~0&760~ /JUMP TO NEXT ME~ORV PAGE 

PAGE 

/TES! ~STA INSTRUCTION 
IPOUBL.~ wo~o NO tNOEX 

, .•...........•................................. 
I TSTA1 1 F"l..OA 402' 
I 8UF'1 
I f"STA 400 
I BUF'2 
I rEXtT , .•...•.......•..•........•.....•........••...•. 

TS'30 1 CL.A 
JMS I ACl..RX /Z~RO )NO£X REGISTERS 
JMS Cl.ABUr /~ERO OUTPUT BUF"F'ER 
CL.A 
TAD < TST A1 /GfT TEST lOORtSS 
OCA f"PC /SET F'l'C l N AP' 
F'PCO~ IZCRQ COMM4NO REGISTER 
uo CAPT IGCT AOORE!S or AP' 
f'PST /START PPP 
ML.r 
PPJST /WAIT YOR PP, TO rfNtSM 
JMP I II 1 ,,,. 
Cl,A 
TAO <•3 /GET lrlORO eouN' 
JMS COHPr /COMPARE OATA eurrrRS 
Ml., T IOAT~ 010 NOT eoMPARE 
fREE /UNUSED LOCATIONS 
F'REE 

/#~'~ 
l /! 

' 



~ 

/~PP INSTRUCTle~ TES' 2= 

1~46 
1'1:47 
1'48 
l,49 
1!:150 
1!:>51 
1'5' 
1!)5J 
1:'>54 
1'5!; 
1>56 
1:'>57 
1'58 
1n9 
1u0 
1'~1 
S.'U 
L'63 
LU4 ,.,,., 
,,,.~ ,.,., 1,.,, 
s.~•9 
U1t 
s.ui 
''72 
,,,,~ 

SrP7• 
in·• ,,.,., 
un 
S.~1· 

l''' t>H 
1~1+ ,,,1:2 

2'422 
H23 
U!4 
2425 
UH 
U!7 
!431 
2431 
2432 
2433 
!434 
243' 
!416 .. ,., 
241111 
!441 
!442 
H4~ , ... 
!445 
24·0 

'12210 
4505 
41171 
4713' 

''"Z H'2 
3JU 
U'11 
3123 
6553 
1V6 
6S55 
14~2 
65!7 ,i,., 
71H 
U',., 
4f'4' 
74£t2 

,,., .. 
1(J.fll 

~ 

'.'111.10 VUJ 2•AUGw72 7138 F,H;E 32 

/Sl\G~E W~RD D?RECT 

!•••············································ I TSTA2 1 fLDA 20~ BASE=BUF1 
I SETS SET BASE REG 
I eur2 TO BUf2 
I fStA 200 DATA TO BUP2 
I fEXIT 

!••············································· 
TST31 1 ei.1 

,JMS 
JMS 
JMS 
CL.A 
HO 
OCA 
uo 
DCA 
PPCOM 
TAO 
F"PST 
Ml,.T 
rPJST 
JMfl 
Cl.A 
UC 
JHS. 
Mle 1' 

rREE 
F'Rf E 

ACl..RX 
C\.,RBUf' 
CL.APT 

CTSTA2 
PPC 
(BUH 
BASE 

CAPT 

I 9{ 

(•3 
COM Pr 

/ifRO tNO£~ R£61ST[RS 
/!EAO OUTPUT CATA BUFPfR 
/i!ERO APT 

/GET TEST ADDRESS 
/$ET f"Jl'C !N AP'f 
/GET AOOqtss OP DAf A BUFFER 
/SfT BAS£ REG1ST£R tN APT 
/ltRO COMMAND REG1$TfR 
/G!T ADDRESS or AP• 
/!TART f'PP 

/WAJT ,OR ,PP 'O f'!N!SM 

/GET WORD eouN' 
1eOHPARE OITA $UfPrRs 
/DATA 010 NOT eoMPiRE 
/AOOAtSS 0' BAO OAf A lS 
/lN L.OCATJeN U 
/UNUSEO L.OOATlONS 

.--... 



If PP l~S!~UCTION TEST 2C cl 41.U V003 2wAUt:•72 '1138 PAGE ~~ 

1>83 
1>ll4 
1>85 /DOUBl,.E wORD INDEXED 
s,:>86 
1>~7 , .................................•............. 
1:>ee I TSTAJ 1 F"L.OA X3 501' X3••1 
1)89 I BUF1 
1!>90 I F'Sh X4 50et X4•f/I 
1!>91 I BUf'2••3 
1!>9Z I F'EXIT 
S,593 /•••············································ S,!>94 
1>95 
S,!>9~ 
S,!:>97 2447 1i00 TST32 1 C:L.A 
V98 U521 4595 JMS l ACLRX /lfRO (NOEX REClST£RS 
V9? 2451 4117' JMS Cl.RBUF' /~tRO OUTPOT O!TA 9UF'F'ER 
UH 14'2 4 71:5 I JMS Cl.APT /i!E;RO APT 
1U1 245~ 7Ue Cl. A 
u02 2454 i;,10 TAO CTSTA3 /GET TEST AOOR~SS 

ue3 2455 3021 OCA F'PC /SET fl'C !N APf 
am4 2456 un TAO Cf Rf/I 

U"' 2457 311122 OCA 40)( /SET SNOEX PO!NT£R IN APT 
UeJ~ 2460 104111 CMA 
ue11 2461 311133 oc• lR3 llR:S••i 
ueo !462 6'53 rP~OM /ifRO CQMHiNO RECIST£R 
HB? 

/GET ADDRESS OP AP' iue 24U U16 TAD [APT 
uu !464 6555 F'PST /START F'PI' 
uu 20, 1 '41!12 Ml.Y 
S.U3 2466 0'7 F'PlST /WAIT POR PPP •o ,fNtSM 
U14 2467 5266 JMI' 1•1 
lU5 24'121 1ue CL.A 
H1~ 24'1 un TAD Cd /GET WORD eouN• 
U11 241a 4114' JMS COM Pr /COMPAAE 04Tl eufrrRS 
1U8 !4n He2 Ml.'! /OAT• 010 NOT eoMPlRf 
1H? !4'14 1H0 fREE: IUNUstO L.OCATION 
u2e !415 120111 Cl.A 
1.~U !416 un UP tR3 
U22 2 4.,., 1t4t/J Si!A CL.A /DIC IRJ lNCREMENTt 
U2~ !'H 702 Ml. r /NO 
U2~ 2,01 1t/J01 rREE /UNUSEO L.OOATlON 
U25 2:s02 1241 C:l.A CMA /AC:••t 
U2~ Ul!l3 111134 TAP IR4 
U27 2504 140 SU CL.A /OlO IR4 INCREMENT! 
U2S 2505 1402 loll. 'r /NO 
Ui?9 UH 1000 F'REE /UNUSED L.O~AT!ONS 

UJS 2,0., 1Hi! F'REE 
u:si. 
1632 

~. 
\ 



I'-\ 

/f PP tNilRUCTt~N T[ST !C 

1~·!3 
2,6.!4' 
U3' 
163-t-
1637 
u·n 
U-3-9 
n•e 
1~•1 
1~4·2 
1~•3 
1~44 
U-0 
s.~·~ 
U41 
u,•~ 
1~49-
0-ff 
1'-"l 
1~9if 
U-~ 

'~ ,,.~ 

1tift 
U:M 
2,tff 
lt"' 
S.MI ,._..,, 
1t6'1· 
U6\J 
1~ 
i;~6' u•• 
1.t-6>7 

1''' U6'9' 
U11 
u1i 
on 
U73 
U7~ 

U'' 167. 
S,b11 
lf)78 
un 
use 
U8l 
UBi uu uu 
U85 
Hiit 
1'!87 

ma 1ae-•. 
!flt 4'" ffl2 .,.,~, 

''ti: • .,.,, , 
nt+ 12«• 
l"t' 1~1 
Ht.6 3-J'21 
H1.1 72"+8 
me: 3U.i. 
Hft. 7a.q. 
Hff !f!i: 
tW3' u:t6 
in-• s-en 
2515 6''' 
!5ft U.17 
Ht1 3ff'a 
!U't U.76· 
25'1'1,. ,,,,, 
2'32 741!12 
2'33 ,,,, 
H:H 5333 
!535 72H 
2',36' 1~'' 
2'31 4174' 
t5411J 74212 
2'4l, 721H 
2'42 72218 
25•~ 1131 
2'44 760 
2'•5 7421i 
!5U 721111 
254' U32 
2551il 764" 
2551 741112 

2552 '""'"' !!> '3 1 Qll!l 0 

~ 

"l-'UllJ VIU3 2•AUG•12 7138 PAGt- 34 

/Sl~G~~ WORD I~OtRECT !NDEXEO 

!•••··············································· I TSfA4, f~DA X1 '"'"' ~o o•fSEf 
I - fStA X2 7"1 Of'F'SE'f or 1 
I fEXlf 
I BASE•AOOR 
I AOOR•llJ 
I 0 
I BUF'1 
I 0 
I 0 
I BUP2 
1 .............................................. . 

TS'3~1 Cl.A: 
JMS 
JM$. 
JH'I 
Cl.l 
TAO 
DC:t; 
S'TA­
DCA. 
u~ 
PC&· 
T.O 
0-CA 
rPCOM 
TAD 
o~• 
T'A-0' 
F'PIT 

~"'' r'PIST 
JMJ­
Cl.A 
TAD 
JM~ 
Ml.T 
rREE 
Cl.A 
TAD 
SU C\.A 
HI. T 
rREE 
TAD 
UA Cl.A 
M\.T 
PREE 
F'REE 

ACl,;RX 
Cl.APT 
Cl.RBUr 

CTSTU 
f'PC 

lRi 

lR2 
(76 
BASE 

CIAQI 
AOlC 
CAPT 

1•i 

(d 
COHPF' 

tR1 

lR2 

/iERO IND!~ REGlS1!RS 
/ZERO APT 
/i!RO OUTPOT BUF',[R 

/G£T TEST ADDRESS 
/SET f'flC IN AP• 
/AC .. •1 
llR1u3, 

/IR2~•' 
/GET BASE iDORtSS 

1i£RO ~OMMAND RECl!T!R 
/GET ADDRESS 0' !R• 
/SET INDEX POINTER IN APT 
/GET AODR~SS OP APf 
/START f'PP 

/WAl' roR ,PP 'O rYNISM 

/COMPARE DATA eurrrRS 
/DATA OlD NOT COMPARE 
/UNUSED LOCATION 

/DID lR1 INCREMENT? 
/NO 
/UNUSED 1.0CATION 

/DIC 1R2 INCREMENT? 
/NO 
/UNUSED LOCATIONS 

~ 



1rPP INS!RUCTION TEST 2c Ol&i,.U VH3 2dUG•12 71~8 PACE Jh1 

uee 
1&89 ~PAGE /GO TO NEX? TEST 
iue 2554 '.5765 ,JMP ! ( ·, •211'0.& 7 602' /JU~P TO NEXT MEMORY PAGE 
\~9~ 
H92 2565 2600 
U93 2,66 ~016 

094 2561 6243 
U9!> 25'!11 6U4 
s,69~ 2511 51UJ2' 
U91 !5'2 6225 
U98 U'J 421' 
U99 25'4 4H2 
in•e 2515 1115 
H0t 2516 6216 
i1n 2''7 4~32 

260111 PAGE 

(';) 
(-~ 



~ 
1rPP SNS!Rt 1CTl~ TES' 2'C 

1.103 
2;;10'4· 
17.05. 
11fH> 
1107 
S.708 
1:709 
f110 
2,.711 
1712· 
1113 
S, 7',.4· 
Vl'-
i..11+· 
1111 
"71!9: 
v~~ vu. 
V'.24-
pza 
,'.,.~ 

V-M· 
1.12,. 
lJ.Q; vu 
l.1P, 
S,.12.9· 
113.& 
U3l. 
l.131; 
,.1~ 
17:14' 
U'3i 
1nt­
l'f :$7 
VJ,. 
l73?' 
'74f. 
11•1.: 
1-74i­
H•~· 
L7~· 
17~-
H* 
l.74!1 

2tl•· 7i'9J0: 
U•1- •5115 
2ifJ2 47'!7' 
2d.J. +1"'16 1 

2~4· 1-ZU 
2-bl''-' 1~15: 
2'6itl'6i 3-Hcl. 
!-661 '12H; 
uu.. 31,3,. 
2+41 '12H; 
1~2 3tU 
r.uo nu 
liU..-4' 3 N,I. 

ui~~ "'•l· 
tU.6': 1U1 
uu ~·u. 
!ftt4· U1t 
2~2,,. 6'" 
2 62 2 1 ff'2; 
262.3. 6-5.-51 
2624 5223 
2-6'2,. 12.11 
U.t6c Un 
26'2.1 •1'2<1 

2638: '14f12, 
2Ul- 1Hf 
U·32 '1011Jt 

~ 

OlAl.U' V003 hA,\J.Gw'12 7138 PAe£: 35 

/~OVE A BVFF!R • DOUBLE WORD l~O(XEO 
/Fl,.OATlNC POINT MOOE 
/••···········~································· I TSTA5 1 'LDA X5 500 X5=•1 
I BUF1 
I fSTA X6 500 X6••1 
1 eur2 
I 
I 
I 

JXN X0 
TS'i'A5 
FEXlT 

X0!1•25 

, .............................................. . 
TSTJ~, Cl.A 

,JM9 1 ACl,RX /~ERO INOE~ REClSTrRS 
,JM~ Cl.APT /l.fRO Ai'T 
Jtta Cl,.ABU1 /ifRO OUT,UT BUFrER 
Cl..,A-
Ud C T9TA5 /GtT TEST 'OORfSS 
D~~ f'PC /SfT rPc IN AP' 
Sl• /ACt•1 
DC.A- lR' /lR511•S. 
SlA. 
OiA- 1R6 /lll6••t. 
TA.0 Cd5 

~· t Re /SiT IRI ,OR JlN COUNT 
f'~OM /COMMAND RtGtS1PERdHI 
TA-0 CIU /GET ADDR(9$' 0' lRfl 
DCA-- AOX /SET IND!X POINT!R IN APT 
T-AD' CAPT IG!T A~D•ltS 0, APf 
f PST /UART P'P,. 
Hir.T 

/WAIT f'OR ,pp 'O r!NtSM. f'P1ST 
JM" ,d 
Cl.·A ua <•11 IGE.T WOR'tl eoUN"'I' 
Jl+!I COMPr /C:OMllARt BOF',.t•S 
Ml.T /COMPARE P'Ul.lei 
rREE /UNUSED 1.0eATlONS 
f'REE 

~ 



/FPP lNS!RUCTlON TES7 2C 

1748 
1J49 
1750 
1751 
1752 
,,753 
1754 
2.755 
1756 
S,757 
1758 
2,759 
1'160 
176~ 
"76i 
"763 
"164 
,,., 65 
176~ 
f.161 
1768 
f169 
1111 
S.711 
2,112 
177~ 
s.774 
S,775 
H1~ 
2.711 
H1J 
171? 
1181 
HU 
1112 
171!1~ 
1784 
S,78' 
t78~ 
1781 
1788 
i1n 
1'198 ,,,i 
1792 
1793 
1794 
1795 
1796 

2633 721UJ 
26,4 "'" 2635 "'"' 2636 '116 1 
2637 12111111 
2649 U'5 
2641 HU 
26•2 1i4t 
264;s ~13' 
U44 '124S 
20•5 JIU 
260 U1l. 
26•1 3SH 
2691 '1UI 
!6'1 ,,,,~ 

!6'2 12H 
26,:S U,7 
2654 3U~ 
!655 U16 
!6'6 6,55 
26'1 '102 
26621 6'57 
260 ~au uu 1UI 
2663 U'8 
26U 4112' 
266' 14el2 

2666 7200 

t"'i 
\_ l 

0 l .ll,.10 V"03 2.1uc.12 '1$8 riAOE 36 

/MOVE ~ eurFER • DOU81,.E WORD lNOEXEO 
/OOUBl,.E PRECISION MOOE 
I•••••••••••••••••••••••••********************** 
I TSTA5, Fl,.OA X5 50~ X5••1 
1 eur1 
I FSTA X6 50~ X6•~1 
1 eur2 
I 
I 
I 

JXN X0 
TSU5 
rExJT 

)(0 : •49 

/••············································· 
TS'l'35 1 Cl.,A 

JMS t ACl,.RX /i!E~O INDEX REGISTERS 
JMS Cl.APT /i!EM APT 
JMS Cl.RBUF' /i!ERO OUTPUT BUFrEA 
Cl.A 
TAO C TSTA5 /GET TEST AOORESS 
oe• rPc /SET rPc l N AP' 
SU /AC:I•~ 
OCA IR5 /IR5u1 
SU 
oc• IR6 /IR6••1 
uo 

( '"" OCA !RI'! /SET IR8 'OR JXN COUNT 
ST~ RAA /SET AC Bl' 0 FOR ~OUBLE PAEClSlON 
f'J'COM /SET CCMMANO R!Gf StE~ fO ••It 
el,. A 
UD 0Rl1l IGCT ADORtSS 0' f R~ 
OCA AOX /StT %N0£X POlNTfR lN lPT 
TAD tAPT /GfT ADDRESS OF APf 
f'PST /START f'Plt 
HI,, T 
F'PUT /WAIT roR PPP •o rtNtSM 
JMP 1 •i 
Cl.A 
TAO < id:H /GU WORO eouN• 
JtilS COMPF' /COMPARE eurrc~s 1N OOUBl,.E P-EClSION 
ML,T /COMPARE f'Ul.EO 

Cl..A 



~ 

/fPP l~S'~UCTlO~ T£ST 2C 

1191 
1798 
s,799 
10H 
1tll'l 
1tll"2 
J.IH'!3 
ltlt"l\ 
U05 
,,,.~ 

007 
18!8 
1~e9 
uu 
011 
uu 
,1513 
n1' 
101' 
Ult 
U17 
&118 
uu 
$Uil 
n2a. 
1n2 
1'23 
U2~ 
l"!12J 
U2t 
1~27 

'~" "'' S,131 
U3l 
S.132 
U33 
in' 
ua~ 
U!~ 
U37 
U38 
1039 
s.i•0 
1ui 
1842 
11'43 
S.SH 
1,.845 
U•6 
S,·547 
s.a•s 
1.@49 
U'-0 
18'~ 

2667 
2671 
2671, 
2672 
26H 
!67-4 

U'' !6'16 
UY7 
1791 
27111, 
2712 
27t!:S 
27~• 
27!5 
27t!6 
2191 
27U 
nu nu 
2711 
2714 2n,, 
2716 
211.1 

27H 
2721 
2722 
2n3 
2724 
2725 
2726 
2727 

1290 
4'f61' 
4777' 
11'7 
31!2 
1iH 
U66 
3121 6,n 
U't ,,,, 
74"2 ,,,, 
5;sn 
1an 
1ne ,,,,. 
1831 
76ft 
74!2 

'"'' 21'SI 
5i71 
'10H 
18Jml 

12H ..,,.,, 
4'171' 
13.,., 
3022 
1iilL'll!I 
1366 
32121 

~ 

OlAl.10 VHJ 1•1'UC•'2 7138 PACE 31 

/TES! AT~ lNSTRUCTfON IN r~OAT!NG POtNT MO~E 

, ............••................................. 
I TATX1, XT4 xa xa=0~0~·7777 
I ATX X'1 
I fEXIT , .............•...........................•..... 

TSH0, Cl.,A 
JMS 
JMS 
TAO 
OCA 
CL.A 
TAO 
DCA 
F'PCOM 
TAD 
rPST 
Ml.f 
F'Pl ST 
JH1' 
Cl,,A 
TAtl 
CIA 
TAf) 
SiA Cl.A 
Ml.! 
P'Rft 
lH 
J11P 
f"RtE 
rR£E 

CL.RX 
CL.APT 
ClRfll 
ACX 

<TA TXl 
rPc 
CAPT 

,•i 
I Re 

1 R7 

I Re 
TS'4h2 

/ZERO JNOEX REGIST£RS 
/URO APT 
/GET AOORESS 0' f Rm 
/S£T JNOEX POlNTrR lN APT 

/GET AOORESS 0, 'EST 
/SET PPC JN APT 
/COMMAND REGal!lml!l, 
/GtT ADDRESS or APT 
/START F'PP 

/WAIT roR PPP TO ,tNtSM 

/COMPARE lA0 TO iR' 
/GET JRl!l 

/SUBTRACT PROM IR1 
/IS tR1 COARtC'? 
/NO 
/UNUSEO 1.0CATlON 
/INCREMENT DAU 
/TtST NOT PlNISHrD 
/TEST F'lNISHEO OK 
/UNUSED 1.0eATIONS 

/TES! ATX IN DOUBLE PRECISION ~OOE 

!••············································· 1 r•rxi, xr• xe Xl!1mee.1111 
I ATX X1 
I F'EXIT , ............. , ..............................•.. 

TS'l'41 a Cl,,A 
JMS 
JMS 
TAD 
DC:A 
C: L, A 
TAD 
OCA 

C:L,RX 
Cl.APT 
C!Rl!l 
ADX 

C TATX1 
F'PC 

/i!ERO JNOEX RE~ISTERS 
/i!ERO APT 
/GET ADDRESS or f R~ 
/SET INDEX POINTER lN APT 

/GET TEST ADORESS 
/SET F'PC !N APT 

~ 



,,,~ 1'5!~~c·ie~ TEST ~c OlAl.10 VZl!l3 2-AU!is'2 71313 ll'A~E 3'1•1 

1852 ?730 '•!ii ST\. RAR /AC:4000 
U5J ?131 655:5 F"PCO!ol /COM~ANO R~G!STE~a4000 

1b'H ! 732 7200 C~A 

11:55 P33 1176 HO (APT /GET ADDRESS or APT 
11156 !734 6555 rPST !S'f A~H FPP 
1057 :!735 '14 02 Pll. T 
1158 !736 6557 F"PIST /WAIT FOR rpp TO FtNISM 
1859 2731 5336 JMP 1•1 
1b6e !7'0 1200 Cl.A 
11'61 !H1 11/) 30 TAO t RI!! /GET 1 R0 
1862 27'2 10•1 Cl A 
U6J 2743 1037 TAD IR1 /SUBTRACT rRoM IR1 
1864 27H 7{>40 SH CLA /lS tR7 CORREC'? 

10' n•5 141!2 Ml.T /NO 
il56~ 21'6 70rJe F'REE /UNUSED HOCATlON ,,,., 2741 2ne 1 Si! l Rei /JNCRE"IE'.NT OAh 
1H~ !1'0 5~22 JMP TSt41•2 /TEST NOT FINlSHEO 
1169 '751 'ftH f'REE /TEST PlNlSHEO OK 
U70 H'a 181!10 F'REE /UNU~EO LOCATIONS 
11!1'11 
1~n 
H'~ NPAG[ 
U74 27S~ 5765 JMP t ( ·, .. 211'0&7600 /JUMP TO NEXT MEMORY PAGE 

U'' ,.,., :seee 
076 2766 6i61 
UH !1H 4lH 
U78 "'' 77111 un !7'71 11'9 
1&80 2112 ·~u 
11581 un .11ei1 
lf 82 !7'14 "'~ un !7'15 U58 
2,084 2176 •uz 
188~ !7'1 421' 

:sue PAGE 

c ~':<~ 
\ 



~ 

/f PP lNS!RUCTlON T[Sf ·2c 

1,e8b 
11:1:ii7 
2, l:SflB 
11:189 
189ft 
1891 
1S92 
1893 
1@94 
1895 
U96 
1897 
U98 
1199 
1Hl0 
2,Ul 
1902 
1903 
t.?04 
19-H 
1nt 

"'' s.'ee 
"''' s.ne 
1?U 
"'12 1U3 
1Y1' 
l.!1' 
t.9H 
1,911 
19U 
1919 
U2et 
S,Ul, 
1 ?%2 
1923 
S,92~ 
t,'125 
S.~2~ 
1921 
1Y28 
1~29 
1930 
1931 
1932 
1933 

3"H 
3001 
30U 
nn 
SH4 
SH' 
3116 
ue1 
uu 
3t11 
nu 
3iU 
3811~ 
3115 
311116 
311'1 
:sue 
3Ul 
U22 
s21i3 

3024 
30~5 
!5026 
302'1 
3030 
3" 3:1. 

1a~0 
41'7' 
4776 I 

'1'1'' 
''" 1~'7 
3122 
3Ul 
41'14' 
'12fl0 
13"13 
31t1 
6553 
U,t6 
655' 
1oa 
6,57 
522111 
41'12' 
14!Zl2 

711100 
721l!0 
2110 
5202 
70910 
7000 

~-

~lA~10 V003 2"AUG•72 7138 PAc;E 3A 

/TEST VA~DM tN F~OAT!Nc; PQ?NT 4Q'E 

/l) 21,3777,7777 + ~0,3777,7777 = 3?,20~J,0000 
121 21,~00~.~~~0 • ~0,3777,7777 : 0~13777,7777 
/3) 27,2525,2525 • 26,2525,2525 = 3~,20~0,0000 
/4) 0017777 1 7777 • •11252512525 ~ w112525,2523 

/rADDM w!T~ X1 : 0 

, .....................•......................... 
I TADM~ 1 rAODM X1 5~0 
I OATA1e3 
I fEXIT 
!••············································· 

TSUl1'1 e1.• 
J"1S SU5GI /SfTUP ADDRESSES 
JMS CL.RX /ZERO lNOEX REClSTrRS 
JM~ C:l.,APT /~ERO APT 
C:I.• 
TAO tlR0 /G£T A~OR£SS OF iR~ 
OC:A ACX /SET INDEX POINTER I~ lPT 
OC:A !R1 /IR • 0 
,,JMS MOVE!HI /MOVE OATA INTO R£~1STtRS 
C:\. A 
UD CHOMl'J /GET rPP TEST AOORtSS 
OCA f'PC /$ET F'PC IN APT 
f PCOJ-1 /itRO COMMlNO RE~ISTER 
uo CAPT /GET AOORESS OF AP' 
rP$T /START ,PP 
Ml,.! 
f PJST /WAIT ,OR ,PP TO rtN1SM 
JMP 1•i 
Jf'IS COMP511l /(;OMPAllE ANSWERS 
Ml.! /C:OMPARE F'Ul.EO 

1Ae•1 EXPONENT IS WRON~ 
/ACt2 MSW !S WRONG 
/AC•3 1.sw YS WRONG 

fl'REE /UNUSED L.OeAT!ON 
C:l,.A 
151 T2 /TEST COMP~ETEf 
JM fl TS't5h2 /NOwRElURN 
F'REE /UNUSEO L.0CAT10N 
F'REE /UNUSEO l.OeATlON 

~ 

- ----~·~~---~~--........ ---------------------



/fPP JNS!RUCTlON T[$T 2C OlAL.U VU3 2wAUGw12 7138 PAGE ~~ 

11134 
l,935 /tADOM WtTM X2 • 1 
1936 
11137 , ............................................... 
i?36 I TAOM1 I I=" A".lD~ X2 5~0 

l,939 I OAHh6 
H40 I F"EX IT 
1114. /••********************************************* 
11142 
l,943 
l,944 3032 7200 TS'l'511 Cl,.A 
194' 3033 4'1'17' JMS SE't50 /SETUP A00R£SSES 
1?4{> 3i134 47'f6' JMS CL.~X /ZERO INOEX REC!STERS 
1?47 3035 .. .,,,,, JMS Cl.APT /tERO APT 
1?48 3036 7 200 e: I. A 
1949 303'1 1117 HO tlRil /GET ADDRESS OP f R0 

1''" 3040 3"22 OCA AOlC /SET INDEX POINTER lN APT 
U'2. 3&141 7 ;$02, Cl.A CL.I. tAC /AC II 1 
1952 3042 3032 DCA tR2 /lR2 ! 1 
1?'3 3Ql43 4774' JMS MOVE5il /MOVE CATA lN'~ REGISTERS 
19'4 3QIU 12"" Cl.A 
U'5 ,,,, U11 TAD CTAOM1 /GET f PP TEST AOORtSS 
1~'~ uo 3U1 O~A f PC /$ET rPC lN AP' 
19'7 ,,., 

0'~ ,PCOM /ZERO eoMMANO ~EGJSTER 
U'~ ''"' U'• TAD tAPT /G'T ADDRESS OF AP' 
1~'~ U'1 

.,,, ,P~T /Shfi'IT F'PP 
l,9U 30'2 102 Ml.T 
1'i~~ se';, 6,,, F'P IST /WAIT ,OR PPP TO rtNfSM 
S,962 se54 'i53 JMP 1d 
S.?6~ sro55 4112 1 JMS COMP50 /COMP.ARE ANSWERS 
1'0! SQl'6 102 Ml.! /COMPARE 'ULJ;C 
un /AC•1 ~XPONEN' IS WRONC 
S,96~ IAC,2 MSW !S WRONG 
S,,6, /A0•3 ~SW fS W~ONC 

S.?0 :51'1 11/JH rRE:E /UNUSED L.OCATION 
n69 SU0 '12HI e1.• 
S.?1111 3061 21U ru u /TEST COMP~ETEt 
S.'f1~ 31062 5234 JMP n;ss.•t /NOeRETUAN 
1?72 32163 7011!0 fREE /UNUSED L.OeA Tl ON 
S,97~ 3064 '1H0 rREE /UNUSEO 1.oeATlON 

.S.?74 

"" \__j 

'\ I'<~\ 
' I \ / 

\'-, 



~. 

/fPP JNSTRUC'lON Tt&T 2C 

lW'f~ 
19'16 
ir;n 
~r;1e 
~ <; 79 
1'180 
1 \11!1 
\'i82 
11183 
19114 
1U5 
S.986 
1967 
ins 
1989 
\ 99fJ 
s.n~ 
u11~ 
199.J 
1ili4 
&¥tt 
l"'• li,91 
uu 
!, ,99 
HH 
2f0~ 
n0a 
2fl\I;\ 

··~4 .,., 

3065 '12~ia 
32166 4117' 
306 7 4776' 
311'111 4'7'5' 
3"'l· 72110 
39'73 an 
3f'1.3 .. ~!22 
311'14 1;5711 
301' 3133 
3f 7'6 .. ,.,., 
:san 1a0a 
31.H UO' 
3t.IU Utt. 
!t.H 6'53 
tit~ aro 
3t.t• 6t5'5 
~tH 1~12 
~lH U'1 
:St.I,- 'iftt 
!-U;I •1"i' 
3U1 '74'!3'1 

...... 
~lA\.U- V003 ~eAUG•72 7138 PA~E 4t' 

/fADDM wtT~ X3 • 2 

!••············································· I TADM2 1 'AODM X3 5~0 
I DATA1ft11 
I rExIT , .............................................. . 
TST521 Cl.A 

JMS 
JMS 
JMS 
Cl.A 
HO 
OCA 
TAO 
DCA 
JMS 
Cl,,A 
uo 
OCA 
rPCO!ol 
TAO 
rPST 
Hl.T 
rP?ST 
JM'P 
JM~ 
Mio 'f 

SET5Q'I 
CL.RX 
CL.APT 

Cl Rlfl 
AOX 
(2 
1R3 
M0VE5li!I 

< TADM2 
F'PC 

CAPT 

1•1 
COMP50 

/SETUP ADO~ESS 
/~£RO JNOEX REG15T£RS 
/i!ERO APT 

/GET ADDRESS OP !R~ 
/SET INDEX POINTER l~ APT 

/lR3 " 2 
/MOVE 0ATA lNfO RE~ISTfRS 

/G£T PPP T!ST AOMRtSS 
/SET f'll'C IN AP' 
/ZERO COMMAND ~EGIST£R 
/GET ADDRESS 0, AP' 
/START P'PP 

/WAIT FOR ,pp 'O rtNtSM 

tCCMPARE ANSWtlliS 
/COMPARE ,UL.Eel 

~ 



/fPP JNS!RLICTlON TEST 2C 

2r0"6 
Uet1 
20eia 
201"9 
2010 3112 7000 
2011 3113 120il 
2"12 3114 2110 
HU 3115 '267 
2014 HU 7HQI 
2115 3111 7Hil 
u1~ 
H1' 
2818 
H19 s1u '766 
u2e 3166 32H 
iui Si,61 uu 
U22 31721 IH2 
U2~ 3171 &Hf3 
H24 3172 44H 
HU 3113 6214 
2212~ 3114 4436 
U21 3V5 421' 
U28 3176 4219 
H2? 3171 44U 

321"11 

' 

0 

01•1.u ven 

rREE 
Cl.A 
t Si! T2 
JMP TST52t2 
rREE 
rREE 

~PAGE 

hAUG•72 

JMP l (~•200&760~ 

PAGt 

1138 PA~t 4{ 

/AC•1 fXPONt~T ZS WR~NC 
/AC,2 MSW !S WRO~G 
/AC•3 ~SW fS WRO~G 
/UNUSED 1.0eATlO~ 

/TEST CO~Pl.ETET 
/NO.RETURN 
/UNUSED L,Qt:A Tl ON 
/UNUSEO 1.oeATlON 

/JUMP TO NrXT ~EMORY PAGt 

(~" 
\ j 0 



I""'\ 

ff PP lNS!RllC'l' ItlN TEST 2C 

21D3e 
2'il31 
2Jcl32 
!ilJ3 
:!kl 3-4 
2213~ 
21'36 
UJ7 
2!038 
U39 
HU 
H•l 
2il42 
uo 
H44 
i•d tt•• 
"'' it•• H•'9 
Ht.I 
H51 
211!2 ..,.,, 
HU ,.,; 
r-t'6 ,,,, 
H'8 ,.,., 
ff·li 

"'' HU 
2063 
Hl6. 
H6' 
,,,..~ ,.,., 
Ht8 
HH 
Hl1i 

32HI 1200 
:5221 4717' 
32!2 4776' 
32t3 01'' 
32tl'4 72H 
32-!' U77 
321!6 !122 
3291 13'4 
l2UI 3113'4 
s2·u •173' 
n·u 121.1 
SiU U12 
au• 3·921 
321,5 ,,,3 
su• U'.t 
3211 6,,, 
32211 7~tl2 
32'21 6,,., 
3-2~'2 '"2'2l 
HH 477.1' 
S:H4 1412 

322, 11H0 
3U6 72H 
3221 2:UiJ 
52311 '292 
32:52, 7HI 
3232 71981 

~ 

OIAL.U V.00'!3 2dlJG•'12 7fS8 PACE 42 

/rAOQM W?T~ X4 c 3 

/••············································· I TAOM3 1 rAOOM X4 5~2 
I DAtA1e14 
I rExIT 
!••············································· 
T$?5~, Cl.A 

JMS 
JMS 
JMS 
Cl.A 
TAO 
OCA 
TAO 
DCA 
.JMI 
Cl.A 
TAO 
OCA 
,J'COM 
TAC! 
fPST 
Ml,.T 
F'fl' SST 
JMf' 
M 
Ml.T 

rRtt 
Cl.A 
lH 
JM' 
f'RtE 
rREE 

SET58 
Cl.RX 
CL APT 

Cl"0 
AOX 
(J 
JR4 
"40V£50 

C1'AOM3 
F'Pe 

CAPT 

1•1 
COMP5B 

T2 
TSU3•2 

/SETUP ADDRESSES 
/!ERO tNOEX RECISTERS 
/iERO APT 

/GET ADDRESS OF f R~ 
/SET INDEX POINTER lN APT 

/IR4 !I 3 
/MQV! DATA INTO RE~ISTERS 

IG~T rPP TEST ADORtSS 
1sn rPc 1 N •" 
/ZERO COMMAND REGlST!R 
/GET ADDRESS 0, APt 
/START ,,,,. 

/WAlT ,OR ,,, TO ;1NtSM 

/COMPARE ANSWE•S 
/COMPAlltt 'Al L;Er> 
/AC1i fXP0N£Nf lS WRONC 
IAC•2 MSW IS WRONG 
IAC13 ~SW 1S W-ONC 
/UNUSED LOeATlCN 

/TEST COMP~E'U 
/NO•Rtf UlltN 
/UNUStO 1.oeATlON 
/UNUSED LOeAUDN 

~ 



/FP, INS!RUC'l'lON TEST 2C 

2'171 
U12 
r07J 
~074 
U75 
2076 
U77 
U78 
2{079 
21118'11 
ua~ 3l33 1a0e 
U82 32'4 4111 1 

l~U 323, 471•' 
2")84 3236 411'' 
us; 3231 1Ut 
U!St 3248 un 
H81 :5241 3022 
U88 3242 n1e 
Hl89 324~ 303, 
H90 3244 4113' 

""' 324' 7291 
U9i 3i0 U61 
209~ 3241 3Hl 
U9! 329fl '"i 2'9fj 32'1 1~'· H9t 32'2 .,,, 
"191 S2'3 1'fl2 
U90 32,4 655? 
H99 U" 5254 
i~eie 3256 47'1' 
nei 3297 1~82 
2U2 
U0~ 
ue~ 
2U'' 3260 '?SH 
2~0~ 3261 72210 
U07 3262 211' 
nei~ 3an 523, 
IU~ 32U '""" uu 3265 11188 
2Ul, 

0 

D!AL.U VliH!3 2•AUC•'2 YIU PA6E 4:5 

/tAODM ~tTH X5 • 4 

!••············································· I r.\DM4 1 FADOM X5 52'0 
I OA'i'Ah17 
I F[XIT 
!••············································· 
TSfS~ 1 CL.A 

JMS SE'1'5l!' /SETUP AOORESSES 
JMS CL.RX /ZERO INDEX REOISTERS 
JMS Cl.APT /lE:RO AP\' 
Cl.A 
TAO tlRIZI /GET A00RE9S or iR0 
OCA AOX /SET INDEX POlNTER IN APT 
TAO (4 
DCA IRS /lR5 I 4 
JMS MOVE50 /MOVE OATA INTO ~EOlSTrRS 
Cl.A 
TAO CTAOM4 /GET PPP TEST AOORrSS 
OCA f PC /SET F'PC IN AP' 
rPCOM /itRO COMMANO REGJ!T£R 
TAQ tAPT /GET ADDRESS or AP' 
P'PST /START F'PP 
M~T 
P'PUT /WAIT POR ,pp TO PlNtSM 
JMP I •i 
JM~ COMP52! /C0"4PARE ANSWERS 
Ml. T /COMPARE ru1.EO 

/AC•1 EXPONENT lS WRONC 
/AQ•2 MSW IS WRONG 
/AC•3 I.SW fS WRONG 

PREE /UNUSEO 1..oeATlflN 
Cl.A 
ISi T2 /TEST COMP~E1'Et 
JMP TST5h2 /NO•RETURN 
F'RfE /UNUSE!' 1.0CATICIN 
f'RIE /UNUSED 1.0eA Tl ON 

p~ 

\ ) 



,,,... 
,,,..,, ~~S'R~C!IeN ftsr 2C 

ni;.a-
i1't3 
11.1• 
U-1, 
2116 
ti11 
2U8 
2U.9 
2ue 
2121 
22,22 
u.u i.-z• 
t•U 
n.26 
zu7 
2lU: 
nn 
ill# 
t~:t$ 
OU 
lllJ 
ti,J~ 
IU~ 
ri;tf 
U·:t1 
Uff ,., .. .,., ,.,, 
u.o ,,., 
u•• nd 
u•~ 
U4'1 
taro 
tti•? 

"" !~Ji 
U52 
2~53 ,,.,. 
2~55 
2~5~ 
U51 
2~58 
2','9 
2~6· 
2161 
2•62 uu 
22,64 
21.6' 
23,66 

3266 1iUl0 
3261 41'17' 
3210 4175' 
3311 1~0e 
!3'2 11,17 
J3'1;J 30!2 n.,• n.t• 
Ji'' !11$6' 
S2'f6 •1"$' 
n1r 12"11 
nti 1h' 
Ut~ ~u·1 

Utt '''~ s~t• U.'1'• 
UH ,,,., 

'"' "•fa Sift ,,,., 
:Uf1 !J~·H· 
Us.I 41'11' 
$3-U 1+n 

uu ''" nu 12111 
3-31.4 2U.llJ 
U15 52'1111 
Ult 7931 

3311 '"" 

UH 5164 
3364 34218 
3365 6337 
3366 0005 
3367 6331 
33'8 0H4 
nn. 44H 
33'12 U21 
3373 4436 
3374 1'111103 
3375 4215 
3376 421!1111 
3377 4423 

~ 

0 l lrl,.tf Vt03 hA-UG-72 1f38 PJ\.CE. 4.4 

1rADOM wtTH X6 = 5 

, .............•................................. 
I T•OM5 1 fAOO~ X6 5~0 
I 04T41•22 
I F£)(1T 

!••············································· 
TS'"'• q,A 

,JMS· 
JMS 
Cl,A 
UD 
OCA 
TAO 

0'' ,JMS 
Cl,;A 
fAD 
DCl 
f'PCOM 

TA" f'PST 
Ml.;T 
f'PIST 
Jfltfit 

"'"'" M\,,T 

f'REE 
CL.A 
!SI 
JHP 
F'REE 
F'R££ 

NPAG~ 

SE'5'' 
CL.APT 

CIR~ 
AO)( 
(5 
JR6 
M0V£5~ 

CTADM5 
F'PC 

CAPT 

1•1 
COMP'9l 

T2 
TS'f 55•2 

JMP I (~•20111&7600 

/ifTUP ADDRESSES 
/lERO APT 

/GET ADDRESS Of' lRm 
/S!T INDEX POINTER lN APT 

II R6 !II 5 
/MOVE OATA INTO REClSTERS 

/GET F'PP T!ST AOOR!SS 
ISET F'PC l N AP'P 
/lfRO COMMAND RECIST£R 
IG!T ADDRESS OF APf 
15' ART f'PP 

/WAlT POR ,PP TO P!N!SM 

/COMPARE A1'4SWtRS 
/COHARC '4fU'.0 
1•e11 EXPONEN' IS WRONC 
/AC,z MSW ts WRONG 
/AC1~ ~SW rs WRONG 
IUNUStD LOeA'rlON 

!TEST COMP~UU 
/NO•RETURN 
/UNUSEO 1.oeA Tl C!N 
IUNUSEO 1..oeATION 

/JUMP TO NfXT ~EMORY PAGE 

~ 



.... 
·• 
~ ... 

N .... 
• Co!) 

::> ... 
• 
"' 
.., 
15:1 

"" > 

& ..... 
.J ... 
Cl 

z 
0 

w 
(.!) 

~ 
CL 

,--" 
'\. _ _,/ 

c 



~ 

/fl'P lNS!RUCTION H:$T :!C 

2\67 
2166 
?J,69 
21.70 
2l. 71 
2).72 
2~73 
2~1~ 
2~15 

U'~ 
2~77 
2~18 
2~19 
!l,6fl 
U8l nu 
ue3 
U8'4 
ua' uu 
!l,87 
!1&1 
U&9 
U91t 
,,.,~ 

n,2 
U,93 

2~'' 
f'~ 9'' 
U«Ji~ 
nm 
n•t 
!&'19 
221!JfJ 
221!Jl 
22U 
un 
220~ 
220; 
!?0~ 
221!.11 
2208 
2209 
22U 
2211 
2212 
2213 
?214 
2215 
241U 
2217 
2218 
221~ 

340" 
34~1 
3402 
342!3 
3411' 
!4H 
3416 
3401 
34U 
3411 
3412 
3~13 
U14 
U'1' 
3416 
3411 
34'H 
34!1 

3422 
HI~ 
U24 

342' uu 
34!1 
34~21 
3433, 
3432 

3433 

3'"" 35'11 
35'2 
35?3 
J5'4 
3575 
35?6 
3577 

Y201il 
47'7' 
4776 1 

4175 1 

'il!l21 
12.'7 
31'22 
1~14 
!tl37 
4113' 
7201i;1 
1J'12 
3fU 
·~"'~ 1116 

ti''' H'2 
65!J1 

5221 
4711' 
1402 

'""' 1299 
uu 
!SU2 
11HI 

'"'' 
5710 
3609 
4409 
6346 
4436 
00216 
4215 
42n 
44~3 
36Pl0 

~ 

Cl P•L.U V003 2•AUC•72 '138 PA!:E 45 

1rAODM ~!TM X7 : 6 

/••············································· I TA0M6, rAoD~ ¥7 500 
I OA,A1v25 
1 re::x1T 
!••············································· 
TST56 1 Ci.A 

JMS 
JMS 
JMS 
Cl.A 
TAO 
OCA 
TAfl 
OCA 
JMS 
Cl.A 
TAO 
oeA 
f'Pt0"4 
TAO 
rPST 
Ml,,'!' 
rPtST 

JMP 
JMS 
Ml.! 

rREE 
Cl.A 
rsi 
JMP 
,REE 
F"REE 

NPAG£ 
JMP l 

PAGE 

SE'f51!1 
CLRX 
Cl..APT 

t IR0 
ACX 
( 6 
l R7 
M0VE50 

( T AOfl!6 
F'PC 

CAPT 

1•1 
COMP!H!l 

T2 
TS,56•2 

! 1 •200&76U 

/SETUP ADO~ESSES 
/!ERO lNOEX REOISTERS 
/i!ERO APT 

/GET ADC~tss OP iR~ 
/SET 1NDEX POINTER lN APT 

/l R7 I 6 
/MOVE DATA INTO ~E~lSTERS 

/GET F"PP TEST ADORtSS 
/SET F'PC IN APT 
/l~RO COMMAND AEetSTER 
/GET ADDRESS 0' AP' 
/START F'PP 

IW•IT POR ~PP TO F'!NiSM 

/COMPA~t ANSWERS 
/C:OMJPARE 'AIL.CO 
/AC•1 EXPONEN' lS WRONG 
IAC•2 MSW JS W•ONG 
/ACv3 L.SW JS WAONG 
/UNUS£0 L.OeATlON 

!TEST eOMPl,;E'fEt 
/N011RETURN 
/UNUStO LOCATION 
/UNU!EO L.OeATION 

/JUMP TO NEXT MEMORY PAGE 

~ 



/FPP JN$!RUCTlON T£ST 2C 0 !Al.t" V00J 2•AUG•"2 ., ua IDA~E 46 

2221/l 
222~ /TES~ ~ADOM lN DOUBLE PREC!S!O~ MOOE 
2222 
n23 /••············································· 
2224 I TAOM7 1 F' AOD'-' X1 530 Xl;0 
2225 I 5252 
2c26 I F'E XI'!' 
2221 !••············································· 2228 
2229 
2230 :5600 1z00 TST57 1 Cl.A 
2Z3i, 3U1 4"171' JMS CL.!tX /!fRO tNDEX REGISTfRS 
2232 3611!2 41'6 1 JMS Cl.APT /CE:FIO APT 
223~ 3UJ 13~0 Cl.A Cl.L. 
2234 36~4 3U2 OCA T4 /!£RO ANSW!RS ANO CATA 
223, :1605 JU.J oe• T? 
2Z3~ 360 37''' OCA 5252 /!ERO FPP 4NSWtRS 
UJ7 3U1 '"'' l A<'! IUI. /AC!lll!!H2 
nJa S6U 37'4' OCA 5253 I 
2239 3611 13.,3 TAP ( •1150 /DO 11/lfllf/l OfCtMAI. AOD~S 
2240 3612 3U8 PCA T2 /ADO X.CX/2) 
224~ 36U Ya me TS'57A1 Cl.A /SAVE Ol'ERANO 
2242 3614 111126 TAO Mf'AC /FOR OVERf'~OW COMPARE 
220 361' 3U4 OCA T6 
~24~ sou U21 TAP l.f'AC 
U45 3617 3i,U OCA T'f 
U4~ sue 41'2' JMS OAOD /S!MUL.ATE OOUB~E PAEtlSION fADOM 
21141 l6U, 13f0 Cl.A CLI. 
uo 3622 303~ PCA tRi /IR1 ' 21 
U49 un U,11 TAO t lf!UJ /GET ADDRESS 0' tR~ 
2i'0 !624 3122 OCl AOlC /SET lNDtlC POINTER IN lPT 
U5l 3U5 1371 TAO C TAOM1 /GET FPP Tes~ ADDRESS 
2252 3U6 3'21 O~A F'PC /SET fPC lN AP' 
2a'~ 3621 7138 STI. RAR IACt4H0 
n,4 S6H 6'53 FP~OM /COMMAND REG P DOUBLE PRECISION MOO£ 

22'' 3631 72H Cl.A 
225~ 3632 U'O TAO t APT /GtT ADDRESS OF AF' 
22'1 3633 6555 rpST /START rPP 
225~ :u:u 14t12 Ml.! 

/WAIT F'OR PPP TO ,TNtS~ U!!J? 363, 6,,, FP l ST 
U60 3636 5Z!5 JMI' ·, .{ 
2!2h 3631 1U6 Cl.I. RTL /GET OVERFLOW 81, TN Ae0 
2262 3640 1U6 01,1. RTI. 
U63 3641 uu TAO SAVEL. /AOD SIMULATED OV£AF1.0W BJT 
2264 3642 77U SPA CL.A /lS FFI' OV!Rri..ow BfT co~RfCT' 

2U' 3643 74el2 Hl,,T /NO 
U6~ 3644 10H FREE /UNUSED 1..oeATION 
U67 3645 16321 Si!I. Cl.A /WAS TMERE AN OVER,~OW 
226@ 3646 5i64 JMP TST5'1B /VES•COMPA~E TMAt OATA HAS NOT CHANGED 
2269 3647 1112 TAO T4 /GET MSW O' S!MULAfEO ANSWER 
2270 3650 7041 CIA 
2211 3653, 1175 1 TAO 5252 /COMPARE WtTH MSW Of f PP ANSWEq 
~272 3652 7640 Si!A Cl.A /IS MSW CORREC'? 
?273 3653 7402 ML,T /NO 
2274 ~654 11/lH f"REE /UNUSE~ L0eAT16N ~. / ,, \ . 

\ / 
\, 



~ ~ t""' 

/f PP INS!RUCTION T~ST 2C 01Al.U V8'3 hAUG•12 11118 PASE 46 .. 1 

22'5 3655 1113 uo T5 /G[T I.SW OP SIMULAfEO ANSWER 
fZ7! 3656 72142,, !:IA 
UH 3657 1714 1 TAO 525;3 /COMPARE WfTM ~SW or tPP A~SwE~ 
U71 3660 764111 !U Ct.A /IS L$W ~ORREC'? 

. 2279 3661 7402 1-'I,,' /NO 
2l80 3662 "21"'el F'REE /UNUSED 1.00AT(ON 
2281 3663 'Ulll JMP TU57C /SETUP NEW DATA 



/fPP lNS!RUCTleN TEST 2C OIAL.10 VIHJ hAUC.'2 71 JS '9AGE 41'!' 

2282 
228~ 3664 1116 TST5781 TAD TB /GET MSW or OLD ~ATA 

2284 3665 7041 CIA 
2285 3666 t 775 1 'l'A '.) 5252 /CO~PARE TO MSW or ANSWER 
2286 3667 7640 Si!A Cl.A /DID D4TA eHANGE wtT~ OVERPLOWt 
2,87 367~ '14~2 HI. T /YES.,MSW CMA"!GED 
2268 36'11 711100 rREE /UNUSED L.OeATfON 
2289 36'2 1117 TAO T9 /GET 1.sw or OLO ~ATA 

2290 36'!3 72141 CIA 
2293-. 3674 1774 1 uo 5253 /COMPARE WfTH L.SW or ANSWER 
2292 3675 7640 Si!A CL.A 1010 ANSWER CHANGE WtTH OVERtL.OW? 
2293 3676 14A2 loll.'!' /Y£S•L.SW CMANGEO 
2294 3617 711lG!llll F"REE /UNUSED LOeAT~ON 
2'!95 3 70i!J 1U4 T$T57C1 TAO T6 /GET MSW 0' S OREO fAC 
2296 37el1 711141 CIA 
2291 37'112 111126 TAO MP4C /COMPARE WfTH ~SW OF f AC IN APT 
2298 37'113 1(140 Si!A Cl.A /010 FAC CMANGf? 
2299 371.'14 702 Ml,,T /YES•MSW CMANGED 
23"0 :179, 

1 """' 
FREE /UNUSED L.OeATlON 

23rll1 37el6 uu UD T7 /GET L,SW OP STORED fAC 
231!l2 ·nm1 711142, Cl A 
2j03 :57U U21 TAO L.F'AC /CQMPARE W!TH LSW Of fAC IN APf 
2~rlf~ :!7U 76fil S~A Cl.A 1010 FAC CIUNG!? 
:n0' 37U 1oa Hl.T /YES•L.SW CMANG!O 
au~ 3713 1eme rR£E /UNUSEO L.OeAT!ON 
231:'7 3714 uu TAO T4 /MOVE SIMUl.ATEO ANSWER TO rAC 
2~08 3115 HU OCA MF'AC 
2H9 3116 1113 TAO T5 
23U 3111 :5"27 OCA L.F'AC 
1?3U :nu 1~0111 Cl.A CL.I. /GENERATE NEW OP£R~NO SY 
2U2 37U 11U TAO H /OlVlOING SIMUl.AfEO ANSWER 
21:1.3 3722 10u RAR /BY 2 WITM ~ oeue1.r PRrctSION 
2~H S7H 311'' OCA 52!32 /FllGMT SMlfl'T 
no 31i• uu TAO T5 
UH 312' 11Uil FUR 
2317 37H 3114' OCA 5253 
2~18 37a1 1'175' TAO 5252 /SAVE OP£R4NO IN CASE or OVERr1.ow 
2~19 3731 3U6 OCA T8 
2~2e 373~ 1114, TAO 5253 
2~2~ 37!$2 3U7 Ol:A T9 
2iJ22 3733 2ue i Si! T2 /PtNSiMEO teme ADOS? 
2~23 3734 'U3 JMP TS,5'1A /NO.RU URN 
2~2~ 3735 781110 F'REE /UNUSED 1.0eATtONS 
2~25 3736 ., """' P'REE 
2326 
2327 
2~28 NP AGE 
2~29 3737 51'!1' JMP J c',•2H&7U0 /JUMP TO NEXT MEMORY PAGE 
2~30 
2331 3770 4000 
2332 3772, 6U5 
2333 3712 44'5 
i3H 37'! 3 611!3Ql 
2335 3714 5253 
2336 :!!775 5252 r~ c i 

\ " 
I 
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/FPP l~S!qUCllON TEST 2C 

2339 
2340 
2J41 
2342 
2343 
2J44 
2345 
2346 
2347 
2348 
2J49 
zj5e 
2351 
21552 
23,3 
2~54 
2j55 
2:556 
n57 
2J58 
i;s59 
zh• no nu 
2J6a 
2~~~ 
rus 
2366 
2~~? 
H~@ 
2~69 
U'1t 

·~'' 2112 
t '3 
2~1' 
on> 
2316 
2~'17 
H1@ 
H79 
2380 
2381 
zje2 
2J83 
2384 
2~ss 
~~8~ 
2387 
23se 
2389 
239111 
2391 
2392 
2J93 

4i1H 
410rl1. 
OU ••n ,,.,, 
4il"' 
086 ,,.., ., 
•eu 
OU 
•112 
•en •n• 
4H' 
•eu 
'H' 41U 
41U 
•122 
48!3 
•n• ,in, 
•IU6 
•U1 
4iJ3EI 
403i 
4032 
4033 
41H 
4035 
4B3o 
4131 
4840 
42J41 
4042 

~ 
\, __ - / 

4117 1 

U'6 
HU 
1n1 
38U 
U'4 
31,117 
14U 
34U 
2U7 
5Zl!l 7 
U'11 uu 
U':S u1u 
70411 
:sn1 
7141 
3e:J2 
U'2 
3i133 
6,53 
1V6 
6'55 
102 
U57 
523:1, 
12"11 
1:S74 
3~87 
13'15 
311110 
LH1 
301,1 
14U 

D l Al.,UI V003 2eAUG•'2 7138 PAGE 48 

ITES! rMVl.M IN fLOAT!NC POINT ~ODE 

I ~100 2525 2525 X 007~ ~010 1111 • ~160 2555 5520 
I 0077 0707 07~7 X 0702 2000 0~00 = ~774 3434 3434 
I 0707 3636 3636 X 007~ ~0e0 0002 • 0751 36Z0 ~000 
I 4444 3333 1111 X 0333 Z002 2222 • 4765 3725 6400 

/••············································· 
I THULM11 rLDA X1 '""' X1~1 
I - OA,A2B 
I rMuL~ X2 500 X2••1 
1 aur2 
I JXN X3 XJ:,4 
I TMULM1 
I FEXlT 

!••············································· 
T5'~01 JMS 

TAO 
OCA 
TAO 
OCA 
TAO 
DCA 
TAO 
oc• 
1$1 
JMP 
TAO 
oc• uo 
oe• 
CHA 
DCA 
CMA 
OCA 
TAQ 
oc• 
FPCOM 
TAO 
FPST 
Ml,. 'f 
rPIST 
JMP 
Cl.A 
TAO 
DCA 
TAO 
DCA 
TAO 
DCA 
uo 

Cl,,APT 
COATAU•S. 
u 
CBUF'2•1 
u 
Cd4 
u 
11!1 
11 
T1 
1•3 
tlR8 
AQlC 
CTMUl.Ml 
F'Pe 

tR! 

1R2 
(•4 
1 R:S 

CAPT 

1•1 

(•14 
n 
(8UF'2ai 
UI 
CANS2•i 
u 
10 

/GlT AOCRESS O' OPtRANO TAB~£ 

/GET AODAfSS or WOAKtNC BUPf[R 

/GfT WORO eouN,. 

/MOVE OATA INTO eu;rER 

/GET AODACSS OP f Re 
/$£T INDEX POlNT£R lN lPT 
IG'T TtST lOORf SS 
/SET F'PC IN 1P• 

/ll't1 .. 1 

/lR2=e~ 

IJR3••4 
/YPP COMMAND AEGmZ~00 
/GET AODRESS OF AP' 
/START PPP 

/WAtT rOR PPP TO f'!NtSM 

/CHECK ANSWERS 
/GET WORO COUNT 

/GET AODRESS or rpP ANSWERS 

/GET ADDRESS Of ANSWER TAB~E 

/GET J!>P" ANSWER 
\ 
' 

rec;;;,'\ 
\ ) 



~ ~ ~ 

/ffJf' lN-.S!-RUC''lO'N 'r'fS·f !C t:!J ;A,J,.·s,,,e Vl:!J 2·e:AU:Ge1.2 ?f38 •PA'{;£ ~·1 

:zn• ·•t·43 1.04' 1 eJA /NEGATE 
~u•i •e•• 1A1.1 TAO I 11 /COMPARE ~!TM ANSW~R TABLE 
:2.~HJ·6 '21'' 764£1 SiA CL.A !IS rpp A~!W£R COR~ECT? 
2~7 •eu '1-402 Ml. 1' /NO 
2J9ij . .,.., 1u0 f'REE /UNUSEO L.OeAT!ON 
2~99 •e50 21f1 t-5! Tl, /flNtSWE"! 
2'4H .,,. 5'242 JM ,., /1110 
!~II" 4892 79f.10 FREE 
2-41l12 4053 701'Jfl F'REE 
24113 
2~0~ 



/fPP lNS!RUCTlON T£ST 2C 

24!!!5 
2,06 
24PJ7 
2408 
2409 
2alU 
2411 
2412 
2~13 
2414 
2415 
2416 
2,17 
i~u 
i4i9 
2~2• 
2,21 
2422 
2,23 
2424 
:;?42, 
Z~2t 
2421 
2428 
i429 
r43i 
i;;,i 
2432 
2433 
i434 
243j 
z~~t 
t!n 
t~~~ 
2439 
t44ii ,,4, 
2442 
t40 
2444 
24d 
244~ 
240 
2448 
2tl49 
2~51i) 
245~ 
24!52 
•• ,;s 
!454 
2455 
2456 
2457 
2458 
2~59 

.. .,,. '2'" 
42155 3023 

4iJ56 '"'" 4iJ'7 3024 
406111 '"'il 4rU1 :seu 
4062 104" 
06~ U26 
411164 7141 
416' 31121 
4BU H!8 
4161 U'11 
49'19 3821. 
•11i ,,,,, 
4172 U67 
•11n :sv11 ,,.,,. nee 
4211'. .,,~ 

•116 1U6 .. ,.,.,. .t,,, 
•i.u '102 
4U1 21117 
43,U t~U •u;, us1 
41'4 141' •U' 5H1 
i10J6 uu 
4117 702 
41U 7HI 
•1U. '1Ut 
4U2 UH 
•U;"J 11u1 
4U4 UU 
4U' 7t0 
,,,,,. 74112 
4U.1 70211 
41,2111 UH 
4121 16411 
4122 741!12 
412~ 7'UI 
4l,!4 U6' 
•U5 3"UJ 
•1u U64 
41:!? 3107 
4l,30 1200 
4131 141111 

~32 '104iJ 

..... 

DIALU Vlll/l3 hAUG•'12 11n l'UE 49 

/l'f.S! Al.L. ~OPS 

/••············································· /~E~ TNOP1 FOR FPP CODE 

/••············································· 
T$'701 STA 

OCA 
CMA 
OCA 
CMA 
OCA 
CHA 
DCA 
CHA 
OCA 
OCA 
TAD 
OCA 
JMS 
TAO 
oe• 
Cl.A 
rPCOM 
TAO 
rPST 
Ml.! 

. ZS! 
Jl1' rPIST 
SKP 
JMP 
rPMl,.T 
HI.! 
f"REE 

T$'70A 1 Cl.A 
TAO 
CIA 
TAO 
SU CL.A 
Ml.! 
F'REE 
TAD 
SU Cl,.A 
Ml,'!' 
FREE 
uo 
OCA 
TAO 
OCA 

TST70C 1 CL.A 
TAO 
CMA 

BASE 

OPAO 

EJ'AC 

Mr AC 

1.rAC 
AP' 
CTNOP1 
FPC 
ACLRlC 
Cw33 
u 

tAPT 

T1 
.d 

T$f7U 

CTNOftE 

FPC 

APT 

COPAO 
u 
(•3 
a 
1121 

/BASE•d 

/OPA0~•1 

1r•c XPO..,EN'hw! 

/FAC MSW•d 

1r•c LSWaa{ 
/F'J El.0 BI T!hel 
/GET l£ST A.DORfSS 
/SU f'PC IN APT 
/ZERO ZNOEX Rt6lSTtRS 

/SET BREAK COUNT!R 

/'PP COMMAND Rf G98~8el 
/GET ADDRESS 0' AP' 
/START rPP 

/COUNT DATl BREAKS 

/IS rP' rlNISMfDt 
/NOwE:RROR 
/VES•CMECK APT roR NO CHANCE 
/STOP THE: PPP 
/ERRORw,PP SMOUl.0 ~AVE VlNISMEO 
/UNUSED 1.oeATlCN 
/CHECK APT 
/GET ADDRESS 0, tNe or TEST 

/COMPARE Wf TM rpe 
II S P'PC CORR!C'7 
/NO 
/UNUSED l.OeATlON 

/Oto PlEl.D B!TS CMAN~Et 
IYE'.S 
/UNUSED 
/SETUP f'OR APT CMEeK 

/GET WORO ,ROM APT 

(" 
\ 

"' 

~~ 

fl. · I V • _,,.., vt<k{f .f.),<_ / '¥1'-
f.Jt.~L.--'V\.lv, '-[" ,. . ,, . · , . i ,,,,.. ,;,.J;;i . z.,,fl • 

-'.l-·i:t. ,,lQ'(; v- f 1\.,- i 
; .1 I 

0 



11'., 

/f PP JNS!RUCTION f£ST 2C 

20-e 
2'461 
2462 
246~ 
24H 
246~ 
2466 
2!'67 
2468 
2"69 
2 ~ 1!'0 
2,7~ 
un 
!473 
!474 
2475 
aiT6 
ti1·1 
!+7'8 

!'" 24&1' 
tiai 
2~"82 
ue~ , . .,. 
r4:e-; 
i4n 
14'87 
riat 
i•&J· 
ii•• 
t••i 
1491 
Zi9:J 
2if4 

4133 
4134 
4135 
4136 
4137 
4140 
4141 
•1•2 
4143 
4144 
43,45 
4146 
4147 
•um 
•t!J1" 
•i'i 
•tn .. ,.,4 
41'5 
4:1,56: 
4'1f:1 
41,6'2' 
•u;, •1•• 
416' 
41.0 
4:lf1 
•in 
•t11 
•11i: 
•tJ1 
•t"• 
'J..15 
•1.1·• 
•t11 

7440 
'1402 
., 1:'100 
2U!7 
5330 
720~ 
1363 
31217 
1200 TST7~D 1 

14U 
1440 
10, 
7000 
2'l,07 
5:543 
1tte 
10·011 
104 
11U 
14-12 
S76'a' "4•• 17'' 171, 
01;24 
64"'1 . ~ 
ff'4.t 17 '7 + ::> 
644' 

'•" 1·1-14 
&\S41t 
1164 ,,,, 
'44i •au ,,,, 

01 A'i;.l-0: V003 

SH 
~\,. T 
F"REE 
ISl 
JM°P 
CL.A 
·uo 
DC' 
CL.A 
'!'AO J 
SH 
Hl.T 
rREE 
!Si 
JMP 
F'REE 
f'REE 
1.u 
SPA CL.A 
M\rrf 
JM!ll 

PAGf; 

T1 
TS,71'lC 

( •10 
T1 

.1121· 

T1 
TSt700 

TSTl, 

2.,AIJG.12 

....... 

., 1 ~8 PAeE 0.1 

/010 WORD eHAN~E? 
/YES 
/U~USED 1,.0~ATteN 
/APT f'tNISMED7 
/NO 

/SETUP TO eHECK IN~EX AEGS 

/GET !NOEX REG1StE~ 
1010 IT CHANGE? 
/YES 
/UNUSEO LOeA,lON 
/lNOEX REG!STE"S r!NtSMEDJ 
/NO 
/UNUSED LOeATIONS 

/SRHe2, 
/SlOP AT ENO O' PASS! 
/YtS 
/CONTlNUE TO LOO~ 

.. --~ ---~-,~--=-~~- -----=-===~ 

~ 
' l 

~ .-,li-!J-~ ~ 
r, I~' ~',,<' 



--~~ 

1rPP INS!RUCTION TtST 2C OIAl.11/1 VH3 · 2dUGa12 71 :58 PACE 511 

249' 
2496 4211!0 0eee e1,.1u, 21 
2'197. 4 2l'l1 13'1 '!'AD (A)(R /GET AOOPE'S or !NOEX ~EC 

24198 42"2 31Ql1 OCA a 
2499 422'3 1'"' TAD 1 T1 /AOORESS Or !Rile{ 

'>00 421!!4 3010 OCA "" :z; QI 2. 420l:S 1;}'16 TAD ( •10 /GET COU'JT 
2!'.iPl2 42"6 3107 OCA T1 
2,et3 4211!17 341.e OCA 1 1'!I 
2~1!14 4ZU 2i01 tsl T1 
2~05 4211 52"17 JMP •• 2 
ZHt •212 56U JMP l CLRX 
2'117 4213 L'l02? AX"' tRh1 /XII lN PAGf I!! 

2,0~ 4214 '1767 176'1 /XII IN LASf PA~E 
011? 420 ""'" Cl.•P!1 II 

''-Ul 420 7~H Cl,A 
2~11 4U7 un TA.O CAPT-1 
2~12 422' :SIU OCA 121 
2'13 4222, U't TAD (•HJ 
2'14 4222 :SU7 OCA T1 
2f>15 42U 34U oe• t u 
OU 4224 22.fJ7 tS! T1 
2u1 422' '221 JMP 1•2 
2'18 42U ,.,., JMP' l Cl.APT 
u•1? 4217 09111 SAVBINe e /SAVE I.AS' 8 l.0CAf,ON$ or 
2~21 42H '12H Cl.A /$l~ARV 1.0lDtR SO HAT ?7711•1717 
u2i 4231 U'' TAO "7'167 /CAN BE usro roR 1~DEX REGISTERS 
2'-22 4232 uu OCA u 
2'2~ 42U nn TAO ( ,,,., 
2'-2~ 4234 381U DCA u 
D2' 423' U16 TAO c.te 
2Ut •zu 4292, JMf MOVE 
21tii?1 423' 5U7 JMlf I SAVBtN 
2~28 •a•• Hit RE!IBlNt I /R,STOR£ BINARY LOlDER 
2>29 •2•i. '211 ca.• 
2~3PJ •2•2 n1~ TAO (,,.,, 
2,:S~ 42•3 SIU DCA u 
u:sa •244 n1• TAD 

c ''" nu 42'' 3111 OCA u 
2'34 •2•6 U76 TAD c.te 
2'35 •2•1 '2'1 JMS MOVE 
n:st 42'8 50411 ,JMP l RE;SBl N 
1537 '2'2. eJHI MOVE1 Ill 
038 4252 326' OCA MOVE CT /SAVE COUNf 
2539 425:$ uu TAD t 10 

n•' 4254 uu DCA ! u 
I "'' 42'5 2261 1$1 MOVECT 
I i,42 4256 525~ JMP 1•3 
I I 2'43 425'1 ,.,1 JMP l MOVE 
I 2~44 42U SIH MQVE;~T1 0 

(') 0 



~ 
~ f~ 

/f PP l fllS!RlJCT 1 ON HST 2C o~j AL.U V2103 2•AUG•72 7138 PAr:E 51 

2!145 
2!J46 4261 !'!000 C0"1PDc t" /COMPARE Burrt~S !~ ~OUB~E pqECIS!ON 
2,47 4262 3" 211 '.'.ICA T1 
2!J48 4263 13'12 '!'AO ( BUF'h1 
l'49 4264 30U Del 10 
2!:>50 4265 1371 '!'AD <BUF'2wi 
2''1 4266 3011 ~CA 11 
2'52 4267 1200 C01"P011 Cl,4 
2,53 ••?'IZI 1411 TAD l 11 
2'54 42'1l, 7~40 SU CL.• 
2!:>55' 4212 5JU JMP 1 •17 /EXPONENT ~OT ~ 

2!:>56 42'13 2'2.IJ l s i! Ul 
2!:>57 42'14 1411 TAO ! 11 
O!>l~ 42'1' 12142,. CIA 
0'9 4216 14U TAO l u 
060 •an 1648 SH CL.A 
2'62,. 43H !5H.1 JMP ,•H /HSW NOT CORREt'.:T 
2'62 43U 1411 TAO l 11 
n<i3 43U 7041 Cl4 
2'64 43t3 14UI TAO ! u 
2;6' 431'4 16411 SH CL.A 
2'66 '"' '~U JMP ••• II.SW NOT CORREeT 
U67 43'6 2V7 lU H 
nu •i•1 5it7 Jf'4'1 C0MP01 
2~69 43U 22U t Si! COMPO 
2''10 OU !5'61 JMP t COMPO 
i~11 4312 HH CO!olP~, 

"' 
/COMPARE eurrfftS lN 'L.OAT!NG POINT 

u1i 4313 3l,tJ7 oeA T 1 
un 4:.J14 11'12 HO <BUf'hi 
ft1! -431' !tU oe• u 

"'' 43:16' U7~ TAO <BUF'h1 

"'t 4'11 SIU. o~• 11 
H11 432' 1a11 t'.:1.4 ,,.,_, OU uu TA!) t u ,,79 4U2 7941 CIA 
2'81 4323 14U TAD 1 11 
2H1 432'4 740 SU 
U,2 4;s25 51$31 ,JHf' ,•4 
08~ 43U u01 JU Tl 
nu 4U7 5;5U ,JMP ,.t 
2'8' 43311 2U2 lS! COMPP' 
UI~ 4331 51U JMP t COMPr 
orn 4332 0001 c1.Ra~r, 0 
naa 4333 120 Cl.A CM• 
UH 4334 u1e TAO CBUF'2 
!~9· 433:S 3018 oc• 10 
2'91, 4336 1367 TAD <•1H 
U92 4337 3l,el1 oc• T1 
2,93 4340 34U OCA t 11 
2'94 4341 2U7 tS! H 
<2'95 4342 5 ;JO JMP ,.2 
U96 4343 
nq.7 

5732 JMP 1 Cl.MUF' 

2'98 
2~99 4367 7700 



/fPP lNS!RUCTlON TfST 2C 

2~00 

2·1'!~ 
:~et2 
?tl'IJ 
2tfl'l4 
2fl~5 
26"'6 
ziei1 

4310 
4371 
4312 
4373 
'3'4 
43'5 
437~ 
4377 

~ 

5l,00 
50'17 
4777 
7577 
7767 
0017 
71'10 
4U:S 
44H 

0141..10 V003 2wAU~w72 1138 PUE 51.•1 

P4(;E 



I"': ...... ~ 
i 

/rP~ lNSTRUCTlON TtST 2C DlAl.U V003 2dUG1972 '1IU PU£ 52 

HH 
UH 44~0 1'111700 COMP501 9l 
2(.10 44'81 721210 cl. 4 
2~11 44~2 1317 HD (5251 /GET DATA ADORfS~ 

2612 44~3 3016 ~CA 16 
2613 441'14 1316 •AO (•3 /GET W~RD eouNT 
2H4 441'15 32,07 "iCA Tl 
U1' 44t!6 33,11 DCA T3 /!fRC ERRO• P0!Nf£~ 

2~1~ 44n 1416 TAO ! 16 /GET DATA 
UH 4411!1 7041 CIA 
2U8 4411 1412 TAO t 1' /COMPARE WtTH eoRRECT ANSWER 
2t19 4412 2111 lSl T3 /INCREMENT ERROR POlNTfR 
2Uil HU 16421 SH Cl.A 
02~ 4414 5221 J"'" 

,., 
u22 4415 2~1.'17 t Si! n /INCREMENT WORO eoONT 
2!2J 441,6 5207 JM!' I., 
024 4417 22H !Si C0MP5ri.'I /INCREMENT RETURN 
2+25 44!21 '1410 !KP 
2t2~ 4421 1111 TAO T3 /GAT £RROR POlNTrR 
021 44?2 5·~· JMP' t C:0MP50 /RETURN 
028 '423 21H8 5ET50 1 

"" ?UY 4414 1a21e C: 1,,A 
U3il '142' U'' TAD < DAT1h1 /GET AOOR£SS O' A eATA 
e~3~ 44H 3fU3 oe• 13 
ft32 4427 U14 TAO (0ATUd /GET ADOR£SS 0' B OATA 
2t33 44H 3f U OCA u 
2t3~ 4431 1313 UO ( ANS1d /GET A00Rt9S 0, A•8 ANSWERS 
OJ5 44!2 311~ oe• 12 
2~3~ 4433 1~72 TA.0 (•4 /G£T DATA WORD COUNT 
it31 uu 3UJ O'CA Ti /S!T ~OOP COUN,ER ,OR ~NO or OATA 
HH 4435 '6H JMP I S!;f51'J /R£TUlllN 

'*'' •Ot Hit MOVE5"t 0 
JHI ••i'1 1Ht Cl,,A 
U-4~ U41 tn• uo (•3 
U42 4441 3U'1 OCl T1 /SET WORD eouN' 
2t4~ 4442 u11 TAO CEPAC111i /GET AODAESS O' r•e IN AP' 
U-4~ 4443 3016 oo• 16 
U4' 4444 un HO ( 525t /GfT DATA AOOA~S! 

2t4~ 4445 32117 OCA 11 
2t47 4446 HU TAO l 13 
U48 1447 HU OCA l u 
204~ 44'21 1411 TAD I u 
U51 .. ,~ 3417 OCA 1 H 
2f>5t 4452 iu1 tS! u 
2t52 4453 5246 JMP I e!) 
,6,~ 4454 5636 JMP t MOVE50 



1f PP lNS!RUCTION TEST 2C 0 l AL.UJ V003 2.AUG.72 7138 PAt:E 5~ 

U54 
2()55 4455 91000 OAD01 

"' 2~5~ 4456 7320 c:1.1. sn. !SJMUL..ATE ~OUB~E P~ECISION FAOOM 
2();7 4457 1110, 'AO 5252 ICMECK roR OVERFLOW 
2658 4460 77U S?A CL.A /lS A OPERAND ~O!ITIVE? 
2~59 '4U 71t'!eJ c L. L. /NO 
2()60 4462 1112 TAO T4 
2661 44&3 1710 SPA CL.A /IS B OPERAND POSI,IVE? 
166~ 4464 YU0 c L.L. /NO 
2663 446, 7eJU RAR 
2664 4466 :sue OCA SAVEL. /SAVE 1.lNI< 
2665 4467 7~00 C:l. A CL.I. 
!~66. 

44 "" 
11U TAO T5 /GET A L.SW 

U67 44'11 1767 1 TAO 5<53 /ADO B 1..sw 
U68 4472 31U OCA T5 /SAVE I.SW 
2i69 44'13 11U TAO T4 /GET A MSW 
U70 44'4 1i1U Sil. /I.SW OVERf't,;OWt 
2~1~ 441' ''"1 ur:: /YESdOO TO MSW 
2~72 44'16 17'1/J' TAO 5252 /AOO B MSW 
!~?'~ 44'17 3U2 OCA T4 /SAVE MSW 
a~.,~ ''fl!" 1 :Jll!r/J Cl.A Cl.I. 
H1' .,u uu TAD T4 .. .,~ 4'92 1UI TAO SAVEL. /AOD I.INK ,0 CEN£RiTt 
2t77 4511J3 7200 C:l.A /rRACTlON OVERPL.OW BtT 
H1~ ''"4 7012! RAFI /OVERPl,,OW 81, 'O AC0 
H1? 4H5 3Ulll OQA SAVEL. /SAV£ rRACTlON OVE~fLOW BlT 
nae •Ut 56'5 JMll' I OAOD /Rt:TURN 
r~e~ .,fl, 01UI ENO, 0 
081 
2~8f ''H '2'~ 
l!t8~ .,,0 5252 
U8' ""· HU 
n•t •012 11'4 
U87 4'73 5U7 
ue' .,14 50U 
089 .,,, 

'"" U90 45'16 ,,,, 
09~ 4517 5251 

601!721 •U00 

(; 



~ 
.~ ~ 

/f Pf' lNSTRtlCTlt"N T£S1' 2C 01•1.u V003 2eAUG•'2 11;,e PACE 54 

U92 
2c93 uu 211,00 rrsrA, L. 0 l( ~ 

2694 ll"H"l ?000 '2 
2695 60tl!2 i1'0f!0 F'EX IT IREPL.ACE WIT~ 2040 (~O~l r~R SCOPE LOOP 
2696 601!'3 1030 J A /SCOPE LOOP 
2~91 601'14 6000 >TSTA 
2698 
?~99 U2l5 l"l~l. r:-rsrs, L. D x 1 
27H 6'!1C1!6 ('1000 0 
271"~ Ulll1 1000 rtXIT /R£PL.ACE WIT~ 0040 <NOP) roR SCOPE L.OOP 
27e.!2 OU 1030 JA /Sf:OPE L.OOP 
:nu UH 6 0l'l5 F'TSTB 
2104 
2111!15 6"12 0102 F'TST~1 I.pl( 2 
!?Elt 6113 0e!01 0 
2n1 6114 !'lr/IH F'El<lT /RfPL.ACE W!T~ e040 (NOP> roR seoPE L.OOP 
en11a 6015 1030 JA /SCOPE L.OOP 
271!19 611116 ti012 rTSTC 
i1u 
f7U UH 0a,~3 rrsro, L. p )( 3 
27U UH ilHI e 
in.~ uti i'lHI fl'P<lT /RfPL.ACE W!TM f04S CNOP> Po~ seoPE L.OQP 
211~ UH 11!11 ,JA /SCOPE 1.00P 
111.I 61U 61117 FTUO 
i1u 
a7H 6114 e1•• f'TSTE 1 I.DK 4 

tHf UJU HH al 
1?71! lll!U 0SH n:Kn /ReP1.ACE WITM 0040 CNOP) roR seoPt L.OOP 
!1H 6121 UH JA /SCOPE I.COP 
172& U:JPJ uu HSU 
272~ 
1!1U OU 0u, 'TST~ I L. !) lC 5 
2124 6932 lllHI Ill 
212!5 033 lll&UJ8 f'UlT /R£1'LACE WITM llllll4S (NOP> reR seoPE LOOP 
!1U 61H use JA /SCOPE LOOI' 
2121 U35 uu f'TST,. 
~72~ 
2729 U36 lil1216 PTST~t 1.Px • 
l7~fl 6U1 HH " 273, 6114fl HIH f'f;X lT /RfPl,.ACE WITM ~841 (NOP> t6R SOOP£ LOOP 
rn2 ., .. ,, U38 JA /$COPE LOOI' 
!133 6942 6fn6 F'TSTC: 
f7J~ 
2135 6r1143 l'l~el7 PTSTM1 L. t;l )( ' 273~ 6044 0H8 

"' 2737 6045 1"0!1l9 PEXIT /R~PL.ACE WITM 0040 CNOP) rOR SCOPE L.00, 
2738 6046 UH JA 1seOPE L.OOP 
2739 6047 6043 F'TSTM 
2740 
274~ 
2742 6flJ5 Ill Pl,3,llllil F'T ST.JI 1,.ox Ill 
2743 6051 1234 F'TST,t0, 1234 
27H 611J52 Vl1fll1 I.OX 1 
2745 611J53 2345 nsrJi, 2H5 
2146 6054 !?!11'12 L. 0 l( 2 

--·~·· 



If PP lNSTRUCTlO~ Trsr 2C OJ AL.U V003 hAUG•'2 11 n PACE 54•1 

27H 6055 3456 nsr~2, 3456 
2748 6056 0~93 I. D x 3 
2749 U157 4567 F"TSTJ3 I 4567 
~7!>0 60U ~104 LDX 4 

2751 b06l, 4321 >TSTJ41 4321 
2752 6"62 211,05 I. 0 )( 5 
27~3 063 5432 rTSTJ51 5432 
2754 6164 l"l,06 i.OX 6 
2755 6065 6'43 F'TST~61 6543 
27'6 6066 011'J7 1,,0X 1 
2757 6067 1654 F'TSTJ7 I 7654 
2758 6070 0H0 F'EXll' /REPl.ACE WJT~ 0040 <NOP) F'OR SCOPE L.OOJI' 
21'9 607l. 1030 JA ISCOl'E L.OOJI' 
2160 U72 6"'0 rTSTJ 
270 
2762 
2763 601~ 0u111 'l'Af'Xi'l 1 AOOX I!! 
2764 ..,,. 0HI Ill 
270 U'1' l!llH re:xn /REPl,,ACE WlTM 0040 (NOP> POR seoPE l,,OOJI' 
2766 0'16 use JA /SCOJl'E L.001' 
1767 6017 60'13 UOX0 
2160 
216; •u• 0u.1 TAOX1, AOOX 1 
2111 61!1 HH e 
2111, OU SHI n;x1T /REPl,,ACE WtTM 111040 CNOJI'> roR SCOPE t,.OOJI' 
nnr un UH JA /SCOPE L.OOP 
2173 •u• 61H '!'AOX1 
2774 
277f 6U5 0112 TADX21 AODX 2 2'11, 6U6 HH e 
211 •U7 "'"' F'E X lT /RCPL,ACE W1TM 1040 CNOJI') roR SCOPE LOO, 
277$ 6UI UH JA /SCOPE LOOll' 
2719 uu 6U' TADX2 
21H 
21e1 6S.U aua TA!:)X3 1 AOOX J 
218'? 61U 0H8 0 
211~ 6U4 0tH rt><l T /REPL,ACE WITM 0840 (NOP> roR SCOPE LOOP 
2184 611' 1938 JA /SCOP£ LOOP 
278, 

() 



~ 
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/fpp INSTRUCTION TEST 2C Di ALU V~l!J3 2.AUG•12 '1 I :18 PACE 55 

ne~ 
27S7 6116 l.l!l,1,4 HOX4 1 AO'JX 4 

27~8 6117 ~000 t" 
271'19 ~120 '1'11Jl'J0 F"E x IT /REPLACE WIT~ 3040 (NOP) F"OR SCOPE LOOP 
2790 6121 1030 JA /SC:OF'~ 1.,00P 
2791 6122 6116 TADX4 
2792 
2'793 61:?~ 1."'U; Ttd;JX5 1 ADDX 5 
2794 62,24 0HllJ 

"' 2795 6125 0Hel F"E: X IT /REPl,.AC:E WlTM 011J411J (NOP) FOR seoPE LOOP 
2796 63,26 Ul311J .) A /SCOPE 1..00P 
2791 ~127 6123 TADX5 
2796 
2799 6.1321 0116 TAOX61 AODX 6 
2&00 6131 000.0 0 
2itllt1 6l3:2 011J011J rEx lT /REPl,.ACE WITM 0040 (NOP> roR seoPE LOOP 
2J~02 tt33 ,.UH JA /SCOPE L.OOP 
2,0.3 6.3,:W !r~31 TADX6 
u ... 
a•e! 6.j.:3'J eu.1 TAOX7, AOOX ., 
2~0·~ ·6"3~ 0001 Q' 

H,01 613? 0001 f"EXlT /R~PLAeE WlTM l!JllJ411J (NQP) ,eR seoPE LOOP 
!cf·" 6.3;4il UJlllJ JA /SCOPE 1.00P 
2~t9 •tu 62,35 TAOX7 
2'flll 
·2f.U •1•2 0410 uoxe, AOOX ~ 

HU ·6j. .. ~ ~HUl1 1 
2.n."3 6'3i•4 01.u. ADOX 1 
2•t·-1 ~·' m.1 1 
·2'1'5 •i•• 0u.:2 AQOX 2 
!if;t't •t•1 PJH.1 1 
.2'fl1 6191 0iu AOOX 3 

2'·1• '6.l,~«1 0f0'1 1 
21.1·9 U!~ 011·• AQOX 4 
2:f!0 63,'53 0001 1 
2l·U '1'4 1't1U AOOX 5 
2112~ 6J,55 0001 1 
!·f2~ 61!6 9JU,.6 APOX 6 

2f~' Ht1 Ufl1 1 
2en tUil 12lU1 AODX 1 
2fU U61 0H1 1 
2121 6162 0Hfl tEXlT /RrPLACE WlTH 0040 (NOP) POR SOOPE i.OOP 
2~28 610 use JA /SCOPE 1.0011' 
2'29 HU 6142 TAOX8 
2830 
203~ 6165 2100 TJXN11 JXN 
2i32 6:1,66 6l, 12 ,•4 
2@33 6167 0H0 F'EXIT /RfPLACE WITH 0040 CNOPl POR SCOPE LOOP 
28H ltl,10 Ul'I JA /SCOPE 1.001111 F'OR OVEFH'LOW 
2~3!> 6111 646, TJXN1 
2f 3~ '1'2 000Ql F"EX JT /R(PLACE WJTM 0el40 (NOP) POR SCOPE LOOP 
21:137 6173 1 ne JA /SCOPE 1.00P tr NO OVERPLOW 
2838 61'14 6465 T,JXN1 
2839 
2~4~ 6115 2100 TJXN21 JXN 

--~-------·-- - ~=~· --~ ~ 



/~PP lNS~RUCTlON TEST 2C 0 l Al.U V003 2eoAUG.72 7138 l'UE 55.1 

284l, •2.'6 62,'5 , •l. 
2842 6117 21""10 rEX l'f /REPl.A~E WfT~ 011J411J (NO'> roR SCQI'[ L.OOP 
2643 6 ZH UJ30 JA ISCOF'E 1.00P 
2844 6201 611!5 TJXN2 
21!45 fl 21'!2 20"'0 T JXllJ31 2r.hHl /JXN 0 WJTM NO f ~C~E~ENT X?=•l 
2846 621"~ 62~' ,·n 
21147 621114 ~01110 rEXIT 
2848 62et5 21UI JXN X1 IJXN WITH lNCREM£~' Xi=•i44 
2849 621!16 62212 TJICN3 
2850 621!!7 9H'Hll0 rEX lT /RfPl.ACE WITM 0040 (NOP> ;OR SCOPE L.OOP 
2ni UUI '-"100 1,.0X " /RESET INO!X R£GtSTEPS 
2,,2 6211 1117 •l. 
2153 6212 011211 1,.ox 1 
2854 uu 76!4 .,,44 
2055 6214 19!1 JA /SCOI'[ 1.00FI 
21J5~ 621, 6211J2 T ,JXN~ 
2857 
29'8 uu e!4H TSTA11 Fl,.OA 400 
2859 6:U1 '"'' BU1"1 
n•e UH 64H rSTA 4U 
296l uu 5Ut eur2 
2f62 6222 t'!HI l"tXlT /REPl.ACE WITH llJl41 CNO•> reR SCOPE L.OOP 
!fU un use .JA /SCOPE L.OOP 
2864 6224 6U6 TSTA1 
2,~, 

286~ 622' 02111 TSTA21 F'l.OA 211JllJ 
H67 6226 uu Sf;~B 
2868 6227 52,llJllJ BU'2 
io6? 62:Ul 621H rstA 2H 

H'" 6231 AHfJ FEXIT IREPl.AeE WiTM 11Jf141 (NO'> ,OR SCOPE L.00' 
207'. 6232 UH JA /SCOPE 1.001' 
2072 6233 622' TSTA2 
2811 2i1 6234 O:St T5'A31 fl.DA XS 5151! 
2815 6235 5Uil eur1 
2576 6236 6548 F'STA X4 5BPJ 
2~77 •an 51117, eu;2.3 
2818 624il !!IHI PE><l T /REPl.ACE WlTM 0141 (NOP) roR seoPE L.OOP 
2i1~ 6241 U:Sfl JA /SeOPE 1.00P 
HU 6242 62U T$!A! 
2f Sl 
2882 6243 ff7U TSU~ 1 rL.DA Xl 700 
218~ 6244 6721 F$TA XI! '01 
21184 624, lll0C!10 rticu /REP~ACE WIT~ Sil4fJ (NOP> POR SCOPE L.OOP 
ne5 6246 U30 JA 1seOPE l.OOP 
2886 6247 6243 TSTU 
2887 
2888 62521 "550 TSTA'1 n,oA x5 5H 
21189 t.251 IJ0ef0 0ur1 
2ev0 62"2 65U F'STA Xii 5ellll 
2~91 (12'3 !5 ~ l'Jil ~VP2 
:?892 62,4 2~1l10 .jXN X0 
(1893 62'5 6250 TSTA5 
2894 t.2136 l'JHfJ rEXlT /REP~ACE WITM 0040 (NOP) roR SCOPE L.OOP 
2895 e'7 l'll,1115 1.ox 5 /SCOPE L.OOP (-~ 0 

~) 
'- , 
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!FP~ JNS!RUCTle~ TEST 2: ;, J Ali.U! V"\'13 2•AUG•72 7138 DAt;E 55·2 

2096 620 7777 .. 1 
?.b91 11261 e'1tl6 1,.0 )( 6 
?1198 112112 7717 •l 
1tl99 62113 1"~00 L,OX P' 
2Y00 62114 7753 ·25 
2Y~1 11265 H'30 JA 
'~"'2 112116 "i2'50 TS'l'A'.S 



!I 

/,PP JNS!RUCTlON TfST ~C OIAl.U Vi!03 2•AUGe'12 11n PACE 56 
:l 

2'i?J3 6267 ~03Z TUX11 XTA 0 
?Y~4 1'127~ :"027 ATX 7 
?Y0!:> 1'12'1 :~0~0 F'EXlT /REP~ACE WIT~ 0040 <NOP) roR seoPE LOOP 
2'1?6 1'12'2 t 2'30 J A 1seoi:ie: 1..ooP 
?9?7 1!273 ~ 'Z f:,., TATX1 
?9~8 

?Ylll9 6214 551'1 TADM2! 1 F'AD01o1 X1 521~ /XS, 11 Ql 

2Y1,0 6215 5247 0ATAh3 
2911 6216 ~02'0 n; in /REPl.ACE WtT~ 0040 <NOP> F'OR SCOPE L.OOP 
2'1112 6217 ""1"'1 i..ox 1 /SeOPE LOOP 
2913 631!'21 '10"'0 \!! 
2'1S.4 631!11 t031!! JA 
2'11' 631!12 6214 TAOM0 
2YS,~ 
2917 63n 5520 TA0M1 1 rAOO!ol X2 5210 /X2 • 1 
2918 63QJ4 5iu OATAh6 
?919 631!1' ~IUlllJ rEXlT /REPL.ACE W?T~ 0040 (NOP> YOR SCOPE LOOP 
2920 UOJ6 ;11402 L. 0 l( 2 /SCOPE L.OOP 
i ni, •31!11 lllH1 1 
2922 nu 1.UllJ JA 
2923 •311 6~03 '1'40M1 

in' 
2Y2' 6112 '5:Se TAOM21 F'AOOM X:S 5HJ /X:S • 2 
292~ 6313 'i'1 OATAhll 
2921 ·~1· 0f H re:xn IRiPL.ACE WITH 8041 CNOP> PeR SCOPE L.OOP 
2928 61"5 ll!l•3 I. 0 )( 3 1seOP£ 1,.00P 
aU9 ·~u 0H2 2 
~93£1 UH use JA 
2?U OU 6H2 TAOM2 
2n2 
OH uu ,,41 TAOM~t f'AODM )(4 5H /X4 ' 3 
293~ 6H2 '136 OATA:l..S.4 

/REPL.ACE WITM 0040 (NOP) ,CR seoP£ l..OOP H3' 6U3 e!IH f'F;XlT 
i936 6U4 eiiu L.OX 4 /SeOl'E L.OOP 
2931 63'5 0H3 3 
2Y3~ 6326 U31 JA 
2939 6327 021 TAOM3 
2940 
2\l•i 6330 5551 HOM~1 f'AOOM X5 500 /X5 • 4 
2942 n:u 5i33 OAYAht.7 
2943 6332 C!IH0 n; x l 'f /REPL.ACE WlTM 01411J CNO'> roR SCOPE l..OOP 
2944 6333 0i,ef5 1..ox 5 /SCOPE LOOP 
2945 UH 001!J4 4 

294~ 6335 1030 JA 
2941 6336 6330 TADM4 
2948 
2'149 6J31 5560 T.4!:lM51 fAOOM )(6 50111 /Xii • 5 
2950 6340 '5Z30 OATAh22 
2951 f!J41 ~0210 F' e: )( 1T /REPL.ACE WJT~ 0040 (NOP) roR SCOPE L.OOP 
2952 6342 t'll,1'16 L. 0 l( 6 /SCOPE LOOP 
2'153 !1343 1111H'!5 5 
?954 6344 10!'!£! JA 
?1;55 6345 6;5:57 TAOM5 
2'15~ t' ,r;57 6346 55'1 TAOM61 F'AOOM x; SH /X1 a /A, 

("; 
f 

I, "" 
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/f PP lNS!~UCTICN Tt$T 2C OIAL.U V0t:s 2w•UG•'2 7U8 ll'ASE ''-1 

2Y51 63'7 !J225 OAUh!5 
29-59 113!0 ~ilfJI rt>Cl T /RfPLACE WJT~ 1041 (NOP> roR S~OPt LOO, 
290 U!l. 0101 LOX ' /Sr!OPE LOOI' 
29~1 63'2 ll!lfl6 6 
2962 6353 use JA 
2963 113'4 63•6 TADM6 
2964 
29d 63,, 55U TAOM71 f' AODM )( 1 5H 1x1 • e 
2966 U'6 52!il 525i! 
2967 63'7 001111 f'EXJT /REPLACE WITM 1!.1141 <NOP) roR SCOPE LOOP 
2968 tt;JU 111i.11 I. ox 1 /SCOPE 1..00P 
2969 6361 ""' II 
2tn 6362 1481 'I.DA 4H 
2973, 6JU 0U6 T8 2,.,, 6Jt4 UH rsu •eJl!J IRESTOAE OP£FUNT 
29'l '"' 'as2 'z'a 
2974 UH 0418 fl.DA 41111 /R!STOAE ,AC ,,.,, 6161 ei,u T6 ,,,. ,..,, 1HI JA 
2'11 •1'1 5;J" UOM7 

"'' 



l'PP JNS!RUCTlON T!ST 2C Ol Al.U VHJ 2•AUG•72 1138 PUE 51 

2919 
2980 6312 052,0 T~ULM11 Pl.OA X1 500 IX'-i=.1 
2981 ~313 5660 OATA2B 
2'il112 63'4 1520 rMUl.M X2 5210 /X2••1 
21i1es 6315 53,!110 RUr2 
2984 6316 ?4:50 JXN X3 /)(3:.4 
2985 6311 6312 TMUl.,M1 
21186 64U OJilH J"(~ l T 
291!7 64111 "'"01 L.OX 1 
2988 Ufl2 71'7 -~ n89 64213 0102 L.0 l( 2 
2990 64"4 1171 •1 
2991, &4fl5 3U'a I.DX 3 
2992 641'!6 1114 •• 
2993 641!17 "'"" I. tl )( .. 
09~ uu ,,,,., •1 
2''' uu lllS.H I.OX 5 
299t uu 11'1 • 3. 
2991 6413 111106 I.DX 6 

2'90 64l4 11'4 •• 
099 uu 21,4111 F'l,,OA X4 501!1 
sue uu !5661 OATA~S 

31101 U17 "'' F'STA X5 50 
3"'92 UH 510111 evr2 
:Ji10~ 64U 24016 JXN 6 
SH4 64'2 641' ··' u0; 64:!3 u:u JA 
UI~ ui• ·~'2 TMVl.M1 
3U7 64U 2190 TNOP11 eeo 
:JUI 64'6 09'4111 H411 
31111? 6417 "'" 985111 
HU UH PJt4e n•e 
~·u ••n UH 1148 
~!PU uu 88481 1!111140 
:JU~ 64H 08118 mete 
:JU4 64'4 eieo Q!f 41 
~,,,, 643' uu 0ue 
3Ut 64U HO "''' UH UH 0J.H "'''' HU 644111 .,,., 0141 

:ui~' 6441 010 01•1 
SUI 6442 rlllfl H~lll 
:ui2~ 644:S ""1'" 1U'8 
:JH2 uu 000 0041 
3U3 64'5 "'"" 21 s. ~e 
3U4 64•6 01141 u•ei 
31U5 64'7 111J.1il °'~ts 
3n~ un 111211,il H40 
3i'1 ~., 64'1 u•e Hi" 
3~28 U!J~ 1112140 rlf4il 
3f/J29 "4"3 U'f U521 
30321 64!14 0f/J4f/J HU 
JfD3+ 64!115 1Ulll UteJ 
31ll32 6456 0U0 0010 
3033 r.,., U'f/J u '" 

. ) 
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lfPP lNi!~UCf JeN TEST !C 01•1.u V093 hAUG•'2 '7U8 PUE ''•i 
:StH 64U 0040 0040 
:Still' 6464 ~141 1112141 
3"'36 6462 ?1042 (11042 
3SD3'1 l!03 ~043 ~043 
3i'38 ~464 t1044 Y'l04.4 
3_,39 64&5 ?1045 '9'045 
3i]l4f 6466 """''6 0046 
:Je•i 6461 21041 1!!047 
55'42 64'7fl "'111~21 F'EXlT IREP~ACE WlTM ~040 FOR sro,E ~~OP 
3eJ43 64'71 1030 TNOPE 1 J4 /SCOPE L.OOP 
3Z44 64'72 642, TNOP1 
:!1[04, 64'3 01'&'0 rEN01 D! 

·~~~~~~~~~"=~~~:~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



/F'PP JNS!RUCTleN TfST 2C OlAl.U! VH3 2dUGw72 ., 138 PHE 58 

31146 
31?47 5"m" • 50021 
3kJ48 500121 1111 8UF'11 1777 
3049 '""'1 ~21m0 Pl000 
3~50 '5'?111!( 1711 7777 
3~51 '501'!3 r1000 "000 
:h152 50114 5252 5252 
:ul,3 '""' 2525 2525 

3"'' 5006 ,a,2 5252 
U55 ""'' 25U 2525 
3056 50\e Cl!707 0101 
31115; "011 7rne 1rne 
3i!58 '"-2 01S1 0'707 
SrD59 "'13 ""'' '1010 
3060 IJ014 uu. 1111 
Ul63, !1015 2222 2222 
S~62 IJ0U 4444 44'4 
31'63 !Jt11 31'~3 3333 
S"64 ''" 6666 6666 
3"6; sn1 3:533 33U 
32166 !1'22 1111 1111 
sut 5023 1U.1 uu 
3068 '"' uu uu 
SU~ '"" 22!2 22'2 ,,.,, HU 2222 2222 ,,,, 

'"' 2222 2222 
31112 '11130 sn;s 3333 
H1~ 'tU 3~H 3333 
391, fi132 s~n 3333 
:nn5 IJ833 •444 4444 
H1t tn• 44'4 4U4 
H17 ''3' •444 .... 
H7t UH ,,,, ,,,, 
3i'79 ,n., ,,,, ,,,, 
S"H '"'" '"' 5555 
S08i, 5141 6666 066 
3"82 5142 6666 6666 
$&183 5810 6666 6666 
~u, ,, .. .,.,,, '?711 
Sil8' ,,4, .,.,,., ., ,., ., 
sn~ 5846 ., ., ,,., 1117 

: I 
3~87 5114'1 .,,,. 1116 
:H88 '"" 

.,.,,, .,.,.,, 
3'89 5t!i .,.,,, 17'1~ 

Si190 511152 1161 .,., 61 
U91 5t!J3 .,.,,., 1151 
~il92 5111!'4 77'$7 11'$1 
3k193 ,,,, .,,,, .,.,7 
3il94 ,,,. ,,,, '?5"17 
35'95 '"" 

.,~,, 1371 
SfC96 5U0 6 .,,., 6117 
3r09j 511'61 ,.,,1 5 ,.,., 

3fC98 5U2 '31'7 ~7'17 
~ 

Si)99 '"'n 011101 0901 
s~~0 ~u PllllQIZ llJ0Vl2 

\ ... f 
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:.•'" :111• 
32,'2 
:n,13 
3P4 
3.15 
H1~ 
32, '17 
:S.78 
:si19 
3181 
;us~ 
:sis2 
:S•U 
HU 
3185 
:S•lt nar 
Ul8 
SU? 
S.91 
1••i. 
n91 
'•'J 
~.9, 
S3,9' 
:S3,9t 
S.97 ,.,. 
un 
UH 
Utal 
Ufli 
:su:s 
:sau 
u"' :SUt 
:tier 
3200. 
3il'J9 
:siu 
:uu uu 
nu 
U14 
3215 
lU6 

56321 
'5631 
5632 

5633 
'5634 
'i635 

5636 
'U1 
56•0 

, ... 
'56•2 

"'~ ,, .. , . .., ,, .. 
5647 
5650 
'6'l 

'6'1 
'6'3 
'J6U 

'655 
5656 ,6,, 
'6611 966, 
1662 

56U ,,.,. 
!.166' 

5066 
'6111 

"'" ,,.,.. 
IJ672 
'673 

, ... \ 
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111030 
2000 
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0000 
3777 
1711 

0030 
2000 
l'tUQl 

11'! 1 
2'2' 
un 
0iH 
2'U 
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00'7 
0101 
07'7 

071117 
!tU 
3U6 
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3~33 
11h 

0818 
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i01118 
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0030 
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1177 
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/fP-, lttJ"!flU~,.lON Tt·S'T 2C: !JJ·4J.U V•fJ3 f•AUh'i 7U8 PA'Ct •i 

·3111 
3tll , .. , .. e~u AN521 ~UI 
3'21'1 ,.,, 2''5 ~5'55 
'32'21 5616 5520 5520 
32?1 1'677 in• ,,,.. 
!222 '7H 3434 3434 
•nf IJ7fl1 3•H 3'34 
1a2• iJ7'12 13741 '1!-1 
s.iz_, '":, 36H UH 
!J22t '7'' ~HI "'"' 3221 ,,., .,,, 4765 
Sl2f 

~"·· 
31H J72' 

3l29 '1•1 6~fl HH 
sue 
3J:ti ' sn2 •i'• , •. ,, 
SiH '1,"77' '"' 



1rP, lNSYRUCTlON T£ST 2C Ol4~U VUJ hAUGw'2 1138 PACE 6!•1 

0000 00!1'1:H"li'J'1'0 002!iH'l000 i11U111 11111111 11111111 0013U000 
"'0 ~""""" " 00m00011 

0100 11111111 11111111 UJ000000 0000N'J00 00"'0e000 l'f0QJS00011l l'lllH'101'l01'lli'J H000011 

l'l2H 11111111 11111111 11111111 11111111 11111111 11111111 UiHHl 11111111 

"'~"" 11111111 11i111il 11111111 11111111 11111111 11111111 Ui1i110 00011111 

0~00 11111111 11111111 1111U11 11111111 11111111 11111111 ilil!lil 11111111 

"'r> fll0 11111111 11111111 11111111 111111h 11111111 11111111 h11hi0 0Hi1i11 
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