
,, 
i 
I 

I 
l 
! 

~ 

i 
i 
j 

l 
~ 

i 

! 
J 
I 
l 
' 
' 

• t 

t 

... ; 
11, 

~ 

AISTRACT 

THE 'PP•li DATA EXERCISER IS DESIGNED TO TEST THE FLOATING POINT PROSCESSOR 
LOGIC AhD DATA BREAK FACILITY AT A MAXIMUM RATE USING ALL FPP•l2 INSTRUCTIONS 
IN FLOATING POINT, DOUBLE PRECISION ANO !XTEND£D FLOATING POINT PRECISION MODES ON RANDOM DATA 
PATTERNS, OPERATOR COMMUNICATION WITH T~E ''P•tl lXERCISER 
IS PROVIDED VIA THE SWITCH REGISTER AND AIR•Jl TTY CA EQUIVALENT, 

/Z, REQUIREMENTS 

12, l EQUIPMENT : 

12,z 

12,J 

/J, 

IJ,l 

14, 

A) A FPP•t2 FLOATING POINT PROCESSOR 
8) A STANDARD PDP•8 OR PDP•ll 
C) AN ASR•ll TELETYPE OR EQUIVALENT 

ST OR AG! 

THIS PROGRAM IS DESIGNED TO RUN IN MEMORY FIELD O AND IT OCCUPIEI 
VIRTUALLY ALL Fl!LD O, 

PRELIMINARY PROGRAHI 

ALL PDP•I AND/OR PDP•l2 MODE BA&JC lNITRUCTlON DlAGNOSTJCI AND 
EXERCISERS MUST HAVE BEEN SUCCESSFULLY RUN PRIOR TO RUNNING 
THE PROGRAM, 

IN ADDlTlON1 IT 11 RECOMMENDED THAT THI FOLLOWING FPP•ll DlAtNOSTlCS 
Bl RUN PRIOR TO THE 'PP•lZ DATA EXERCISER, 

A) FPPIZA OR FLOATING POINT INSTRUCTION TEIT iA 
8) FPPI28 OR 'LOATING POINT INITRUCTJON TEIT 21 
C) FPPl2C OR 'LOATING POINT INSTRUCTION TEIT 2C 
D) 'ADDRI OR 'LOATING POINT ADDR!l8 TC8T 

LOADING PROCEDURE 

RIFER TO BJNARY LOADING PROCEDURES FOR TH! PARTICULAR MACHINE IEJNG USED, 
THIS PROGRAM WILL DESTROY TH! LAST PAGE OF FIELD 01 

·-················································· 
FPP•l2 DESCRIPTION 

THE FPP•lZ IS A SIL' CONTAIN!D COMPUTER CONNECT!D TO TH£ l/O BUS 
OF A PDP•SZ OR PDP•8 1 TWO RESTRICTIONS lXlST WHICH MAK! THE 'PP•l2 
DIFFERENT FROM TH! HOST COMPUTER TO WHICH IT IS ATTACHED1 

A) THE FPPell HAS NO CORE MEMORY OF ITS OWN, IT Ul!S TH£ 
CORE MEMORY OF TH! HOST COMPUTIR VIA THE DATA BREAK 
FACILITY, THE 'PP•12 HAY CYCLE•8TEAL UP TO SOX 0, THE 
HOST COMPUT!R 1S MEMORY CYCLES, 

8) THE FPP•SZ CAN ONLY BE STARTED BY TH! HOST COMPUTER, 
ONCE STARTED IT WILL CONTINUE TO EXECUTE FPP•1Z CODE 
UNTIL IT COMPLETES THE SPECIFIED OPERATIONS, EXITS wITH 
AN ERROR CONDITION QR IS HALTED VIA A FPHLT JOT ISSUED 
BY TH! HOST COMPUTER, 

~ ' 
• 
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THE FPP•12 D4TA EXERCISER DIAGNOSTIC CAN 81 BROKEN DOWN INTO THRfE 
SEPARATE PROGRAMS EACH DEPENDENT ON AND INTERACTING WITH THE OTHER 
TWO, THEY AREi 

A) A UTILITY PROGRAM WRITTEN IN PDP•8 CODE WHICHI 
1) SERVICES ALL INTERRUPTS, 
2) DOES ERROR VERIFICATION, 
J) OUTPUTS ALL ERROR MESSAGES, 
4) INTERROGATES TH! SWITCH REGISTER UPON RE£NTRY TO THE 

FPP•li PROGRAM AFTER ERROR VERI'ICATlON OR !RROq 
OCCUR A NC£, 

B) A CONTROL PROGRAM WRITTEN IN PDP.a COD! WHICH RUNS IN PARALLEL 
WITH THE 'PP•l2 PROGRAM, ITS FUNCTIONS AR!t 
1) STARTS THE 'PP•ll COMPUTER FOR EACH SEQUENTIAL 

'PP•12 TIST, 
2) RUNS AS A BACKGROUND PROGRAM, 
J) G!N!RATES RANDOM NUMBERS FOR FPP•12 RANDOM NUMBER TABLES 1 AND J, 
4) MONITORS THE SWITCH REGISTER, 
5) COMMUNICATES SWITCH REGISTIR FUNCTIONS TO THE 'PP•12 

COMPUTER WITHOUT INTERRUPTING ITS OPERATION, 
A) LOCKS ONTO FPP•lZ TIST SELECTED IN SWITCH REGISTER 

SWITCHES 7•11 IF THIY ARE NON•ZER0 1 

I) LOCKS ONTO FPP•l2 TEST SEGMENT 8EING !XICUT!D IF SWJTCH 
6 OF THE SWITCH REGISTER !I S!Ta 

C> HALTS IF SWITCH 0 0, THE SNITCH REGllTIR IS llTe 
0) FLAGS THE 'PP•lZ MH!N THE RANDOM NUMBfR TABLll ARE FULL, 
!) PROVIDES A TIM! OUT LOOP FOR FPP•t2 TE&TI, 

6) INTERROGATES THE USER VIA TH£ TTY AND SWITCH R!GISTER TO 
OET!RMlN! IF TH! US!R HAI TM! EXTENDED PRECISION OPTION 

C) THE 'PP•ll DATA IX!RCll!R PROGRAM CONIIITI 0, TWO l!CTIONl 1 

THE FIRST SECTION CONCllTS OF A IER!!I OF FLOATING POINT 
AND OOU9~1 PRECISION T!ITS AND TH!IR ERROR CHECKS CFPP1•FPP17) 1 

ODD NUMIERED FPP•l2 TESTS ARE IX!CUT!O IN FLOATING 
POINT MODE UllNG RANDOM NUMBER TABLE l ANO RESULTING ARGUMENT 
TABLl 21 EVEN NUMBERED ,PP•12 TESTS AR! EXECUTED IN DOUBLE PRECISION 
MODE USING RANDOM NUMIER TABLE J AND RESULTING ARGUMENT TAIL! 4, 
THE IECOND SECTION IS SIMILAR TO THE FIRST EXCEPT THAT THI FPP TlSTS (FPP20•FPP24) 
AA! !XICUTID IN FLOATING POINT !XTINDED PRECISION MODI WITHOUT 
SPECIAL HANDLING OF RANDOM NUMBER TABLES, 

r .iii. 
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STARTING PROCEDURE FOR A PDP•IZ COMPUTIR 

THIS PRELIMINARY SET UP PROCEDURE IS CRITICAL AND ANY OMISSION 
··--······································-······~·~···-······ 
WILL RESULT IN AN ERROR. 
··--···················· 
A) SET TH! RIGHT SWITCH REGISTER TO 0000 INITIALLY, 
8) SET THE MODE SWITCH TO &•HOOE 
Cl DEPRESS l/O PRESET 
D) DEPRESS START 20 

THE PROGRAM IS RUNNING AND OUTPUTS THE FOLLOWING SELF EXPLANATORY TTY MESSAGE, 

DEPRESS RSwcsw~ s IF 
YOU 00 NOT HAVE 
EXTENDED PRECISION MODI 
HIT KEY CONTINUE 

TH11 INTEROGATlON OCCURS ONLY WHEN THE PROGRAM 18 lNITlALLV STARTED 
AND KEY CONTINUE STARTS THE PROGRAM RUNNING 

/4 1 ] STARTING PROCEDURE FOR PDP•& FAMILY 

TMJ8 PRELIMINARY SET UP PROCEDURE lS CRITICAL AND ANY OMISSION 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILL RESULT IN AN ERROR. 
············~··········· 
A) IET TH! SWITCH REGISTER TO 0200 INITIALLY, 
9) DEPRESS THI LOAD ADDRlll K!Y. 
~> l!T THE SWITCH REGISTER TO 00001 
0) DEPRESS THE tTART KEY, 

THE PROGRAM IS RUNNING AND OUTPUTS TH! TTY M!SSAGE MENTIONED lN SECTION 4,Z 

14a4 CONTROL SWITCH SETTlNGI 

FllWCIR• 0 ' 1 THE FPP•12 PFIOQRAM WILL HALT, 
fltSWcllO• 1 • 1 ERROR PAINT OUTS WILL 81 SUPPRESSED, 
IUW<SIO 5 Ill 0 EXTENDED PRECISION OPTION 
R8W<SW> 5 II 1 NO EXTENDED PREClllON OPTION 
RSWcSW> 6 • 1 THE ,PP•12 PROGRAM WILL LOCK ONTO A PARTICULAR TEST SEGMENT, 
RSW<SWllt 7•11• 0 THE 'PP•12 PROGRAM EXECUTES ALL TESTS SEQUENTIALLY, 
RSWcSO 7•11• 1 THE FPP•tl PROGRAM LOCKS ONTO TH£ PARTICULA~ TEST 

SEQUENCE SELECTED C1•24 OCTAL) IN THE SWITCHES 7•111 

14e5 RESTRICTIONS 

THE FPP•12 DATA EXERCISER PROGRAM MUST BE RUN IN FIELD 01 

THE FPP•12 DATA exERCllER WILL DESTROY THE LAST PAGE OF FJELD o, 
THIS AREA IS USED AS A DATA BUFFER, 

("", 
' J 



/5 1 MESSAGE FORMAT 

~--~ ,:;-

THERE ARE TWO KINDS OF TELETYPE MESSAGES USED WITH THIS PROGRAM, 
THEY ARE1 

A) SELF·~XPLANITORY MESSAGES WHICH ALLOW THE USER TO MAKE A 
DECISION, 

8) ERROR INFORMATION TYP£0UTS, THESE ALL HAVl A STANDARD FORM 

J 

U FOLLOWS1 

/f/11.., 

~ 
; 

FPP ERROR 
TEST lCX 

RAN NUM AR!i 
EXP MSW LIW LIWl LIWi LIWJ 
xxxx xxxx xxxx xxxx xxxx xxxx 
BAD RESULTING ARG 
IXP MSW LSW LSW1 LIW2 LIWJ 
xxxx xxxx xxxx xxxx xxxx xxxx 
APT TULi 
FLO FPC !RO BASE OPA EXP MSW LSW L&W1 LSWZ LSWJ 
xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 
FPP INDEX RH 
lRO lRl IR2 IRS IR4 IRS IR• IRT 
xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 
nuua 
xxu 
CONTINUI WITH TEIT OR 
l!T ~SWclW> • TO R£•1X FAIL ARG 

HIT KEY CONTINUE 

( / 

I~ 

v 
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16, MAINTENANCE INSTRUCTIONS 

FPP•12 MAINTENANC! INSTRUCTIONS ARE NOT USED IN THIS PROGRAM, 

17, MISCELLANIOUS 

PROVISIONS HAVE BEEN MADE TO INCLUDE THE f PP CODE CONTAINED IN THE 
FPP•t2 DATA EXERCISER PROGRAM IN TME MAINTENANCE MOOE SIMULATOR PROGRAM TEST TRACE, 
THIS WILL ENABLE THE USER UPON FINDING A MALFUNCTION TO RUN THE TRACE 
DIAGNOSTIC THUS ISOLATING TM! PROBLEM TO A TIME STAT~ WITHIN A MAJOR 
STATE, THE USER WILL HAVE TO TRANSPOSE TH£ RANDOM NUMBER ARGUMENT 
WHICH CAUSED THE FAILURE TO THE MAINTENANCE MODE SIMULATOR PROGRAM TO SIMULATE THE FAILURE 
EXACTLY, THIS IS NECESSITATED BY TH! FACT THAT THAT THE MAINTENANCE MOOE 
T!ST RUNS AT A FACTOR OF AT LEAST 400 TIMES SLOWER, 

THE PROGRAM ~ILL RING THE TELETYPE BEiL EVERY ioo OCTAL PASSES 
THROUGH THE PROGRAM, THIS WILL OCCURE APPROXIMATELY EVERY 2 MINUTES, 

THE MAINT!NANCE MODE SIMULATOR PROGRAM •TRACE" SHOULD ALSO IE RUN 
FDR A COMPLETE CHEC~OUT OF THE FPP•1Z PROSC!SSOR, 

~ 
' ; 
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1r1.o•' .,.,.-~ 'OlNT DATA E)(E~CJSER 01•1..10 v 21 l:'lJ 2-AUGw'12 1131 PA~E 1 

~ /FL,OATING POIN' OATA EXE~C!SER 
~ /POP•6 cnpE STARTING L.OCATJO~ 200 
3 I 
4 /fl,.OAT?NG POIN' SVMBOI.. TABl,.E 
~ I 
6 6551 rl'INTr6551 
'1 6~54 rl'Hl,.T;6554 
8 6;5;s P'PCOM!6553 
9 6552 r:'PlCk;;6552 

u 6555 FPST•6555 
u 6556 rPRST!!6556 
12 6551 rPJST!!6557 
1~ 001110 PEXIT1H''I~ 
t4 0£102 P'Cl.A!!01!102 

"' 1'!01210 r1.0A1110H0 
u 0003 rNt:G•0fl03 
H 0e04 rNORM!ll'i!U 
u 600£1 rsTA1116H0 
1.9 UH rA00•11!100 
H 5H0 J'AOOM!!5002l 
u C?0H rsus12H0 
2i 0~00 L.DX."111!10 
n u0e SETXUU0 
24 291!10 JXN120H 
2, U,30 J$R1US0 
2t UH JtQ11Uf'ftl 
27 1£130 JAU"130 
28 U'e JI. T1U!Jl1J 
29 1"U JGTIUU 
u u,.•0 JN~•UU 
u 0eu Al.NtUU 
32 uu ATX100U 
n 0"30 XTA11HU 
34 0040 rNOP1111U41! 
3; 001!1' STARTF'1HH 
~~ 001!16 STAR"'010et216 
;,1 4 0 llJi' rMUI. P 401021 
30 'ffal!l0 rMUL.M1 '""" n 301!1e rrJIV!llHH 
•e eiu.e At>OX10lU1 
•i. UH 1.$Mrh6567 
42 1!105S STA~Tt1IHIJ'fl 
4~ 60~0 TABl.E'.U6000 
44 64210 TABl.U!64U ., ., "1210 TABl..£3!10210 
4~ 7400 TABl.[074210 
•7 •e !'MOOE 
49 
,0 I 
'1 18 MOOE IN!ERRUPT '0!NT 
!J2 I 
,3 000" •il 
54 l'!""" eiue QI 

'' """'1 '41112 JMP J ,•i 
-.~.~-· ~....._. 

~~~ 
-=-=--""'·--:'.::=---- - - ------, -



1r1.0ATI~S POlNT OATA EXERCISER OlAl.U V11103 hAUGe1~ 7137 PAllE 1ii1 

'~ Hllll2 11121u, IN!8 ,., I 
58 /P~O~RAM CONSTANTS ,, I 
u 00113 ~2101/J ACSAVE:t I!! 
6~ 0eei4 01l!elil L.SAVE, ~ 

62 flH' 211U10 t!l.4U~, ~ 

6:, HU 09138 SAV, I!! 
u 0fJl!l1 :!lfel111 NUM1 ~ 

&j I 
66 /,OP•8 1Ng£X R!GJS,ERS 
6; I 
68 HU •111l 
69 IUIU llHI "' 7j 21111 11.!llH 21 
71 !!JIU HH 21 
72 01U E'fl!I l!I 
7:J H14 21H8 Ill 
14 H1.' elH8 " .,, fllU P.!Hil " 70 l!lei,7 21HllJ 0 
77 I 
78 I 
79 ,,RO~RAM S!ARTI VIA 1..oe !81 21111, OR 411 ae I 
81 IHH •2" u 01/JH '421 STAR!St JMP l ,•1 /JMP TO 
H HU :5,H START /START or 'ROGRAM 
84 I ,, /PRO~RAM ~ONSTANTS 
80 I 
81 1122 HH t NP~AG 1 I 
Sf l!llH l1.llfl8 STA ~$1 Ill 
89 lll824 PJHI CN,R1 " ,, I 
'1 /'LOATING POINT ACf lVE PARAMETER TABL.E 
91 I 
n "'" •Z!J 
u 01/J2' 00H .,,., " /rlEL.O BlT$ ,, 

I'll/JU 40H rPPi, 1',.C POINTER 
96 l!lfU7 l'll5ll ,PPJFt /JR POINTER ,, PIQIH 56H USE /BASE ~EG POINTER 
98 1!1111:U 0H0 I!! /OPERAND AOORESS 
.99 un fl"'"" 0 /rAC EXPONENT 
ue 01113~ t11fJH fl /F'AC MSW 
V1 !llfU4 eien 21 IVAC 1.sw 
1212 'JIU t11IH 121 1r•c 1..sw1 
~u l"faU 001!10 et Ir AC L.SW2 
1214 l!lfn'f PIHQI 0 /J'AC 1.SW3 
a.e5 "'"·~ f1I ratlJ QI POIN!1 ~ 

a. et~ eis•1 ettllH POIN!01 11' 
~et7 I 
~08 /PRO~RAM CONSTANTS 
~"'9 I 
ue 1'1142 1451 or22rx, or22rp 

0 "' 0 I . 
\_) 

----- ----- --- ---- ~-----------
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lfl,04-rlN11 "OINT OATA EXERCISER OJ Al.1111 VH3 2.•uc.12 1137 F'A~E 192 

U1 Ql043 1462 or22ox, on2op 
U2 9'11144 m;u6 CL.I.SW I C:L.1,.SWO 
U3 111111•5 0~17 AL,Tt;X 1 Al,.TEXP 
l,14 ~111•6 002:5 STST1 STATUS 
U5 I 
u~ 1r1.o•TtNG PO!NT tNOEX REGJSTERS 
117 I 

~u ""'" 
.,, 

U? "'"" 11101!0 F'PPlf'.11 " llR" 
6H °'"'1 "'tell " IJR1 
~u flil,2 0Qlefl 21 /lllt2 
U2 "'n 09H " / J 111;5 
U3 ,,,. 2'92'111 " / J1114 
a.u """ 0HI " 11''' 
l2' fl9'6 0HI p 111116 
n~ ll157 0HI fl 111117 
U7 I 
uo /CON~TANT$ 
U? I •H f'IH 04H ll'PC!fl101 •eta ,3, t!IU HH r11AgR$1 APT 
U2 21162 UH PROG~ 1 PROGl"4 
':J;J een '632 l.OKT~1 1.0KTST 
u~ 9164 96'6 1.01<$~, 1.0l(Sf:G 
n' ,,,., e!HI rp1tCYR1 fJ /CURRENT STARTINC ADDR,SS or F'~P 'EST 8ElNG AUN 

''t 11966 0426 'Pl!tlN1 l'Pf'INT 
U7 11967 21271 R£,R1 R££RR 
U8 U71 101 T9'H~1 TSTMl.T 
U? l'l'2, ean RUN!, RtENTR 
a.•e 11'2 14'4 OI''' oPrR .. , fll7~ 12'J PRIN!Rt PRINT 
••2 911-4 tH1 ocu"s, ocT • 
;.4i ,,,, ,.,34 u,1,.ow, ur1.o 

··~ 
fll76 ,.,,. RE;SUI. T t RUI. T ,., 
"'" 01UJI ERlllP'PP t 0 , .. flUI "'" 

,,,,.,, 
" , . ., "'-"' IUIH "''"'~· " ,., ei,u 111Hlll El!IMOPT t 0 ,., 01n 2~·~ TYlll, TY Pt ,,, 011!'4 2~'2 CRl.1 CRV 

1'' °'U'' l!.llH TBl.11 el 
192 0lf 6 0Hlll T~l,.:51 0 
,.,~ l'll,13'1 e!Hlll 8tl.I.• QI 
,,~ UUJ l!IH2, I( 1' 1 

a.'' 0!111 09flJ2 I(~. 2 
1'0 01.U 0H~ I(~' 3 ,,, 01u t:!!IUl4 I( •• • 
1!58 01',4 DIH' 

"' f ' 1'9 1!111' ~111216 I( 6' 6 
U21 °'1U 0211117 I(., f ' U1 1'1111 l!.IQIU 1<UJ1 u 
a,62 1111121 0111U l<U1 u 
a.u 01'1 "'lllU 1<U, 12 
a,6~ "'122 eieu I(,.,, n ,., ein:s "'11114 1<1.•• \4 
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U6 '11124 081' l(l,,, 1; 
161 io!i125 Cl!f/!16 l<U, 16 
1..68 lllUo 0011 I( 1', 17 
469 0121 "'2120 1<20, 20 
Pil "'1~0 111021 1<at1 n. 
11i 0u1 '11022 1<221 22 
~12 !!1132 0023 1<23, 23 
•'3 0133 0U4 Ki41 24 
a,1~ 21134 0831 1<3'11 :S1 
1'' f!l,3' 111040 1(401 4@ 
11~ 21U6 0011 I(,,' 1'1 
111 1.'1131 0100 1<1001 1210 
ve 01421 Q'li01 1(20?1 201 
11? 1.'1141 0212 KiU1 212 
lH 01•2 11121' KU'' 2~' 
:.ei 01•3 024£1 K2401 20 
2.82 1111•• 040£1 1<411101 400 
in 1!114, 10!!1il 1<10""• UH 
U4 0!10 1200 K2,2£101 UH 
3.8' 1.'12, 4 'I' 2000 1<~01110, 2H0 
Ut 1'11!90 3140 l<;J'140, 314£1 
in 1111!J1 400iJ KU2101 40H 
us 011J2 •ue 1(4UJ01 411!10 
l89 l!IU3 '''2 1(,,.,2. !'1'2 
i.u !!!U4 '1'' 1(,,.,,, 

"'' 3.91 IU,'5 ,.,.,, I('"'• ,.,n 
lU 0U6 6'!'11 l<611r, 61'?1 
1'~ ll!S,'7 '14H l<'f400a UH 
,.,~ l!IU£1 11211 1<7'1£101 1'1H 

l'' 1?1161 ,,,, 
M~1 •3 

~'~ eiua .,.,.,., "411 •1 
3,91 I 
~,, /lllOIJ! I Nt TO 
in ISURT TME; P'FP 
2H I 
20i f!IU3 UH J'Pl'ST1 el /CONTAINS ~ET AOC 
21U ll!U4 uu TAO AP,+1 /Ae•START or N~XT PPP •sf 
u~ 0S,6' 3H' O~A rPl'CUFl IS'O-E ADO Or J'PP •sT !N F~PCU~ 
~u 0U6 U5Z rll' t Cl.. IJ110 P~ESET TO PPP 
atll' 0u1 uu Ut') F'PCMO /AC•l.OC f'PCMO 
20~ 0110 '''3 F'"!;OM 11..0AO PPP CMO RE~ 

i01 IZl11'. 1;u1 CLA el.I,. /ACll!0 
i0~ e112 U61 HO rPAORS /AO•AFT TA81..E PO%NfER 
in 11!113 6,,, ,PST 11,.0AO AORS ~EG ANO STA~T P~P 

llU ll!f14 10~ I.IL, T IE~R • PPP RUN r1.o, SE' 
ui 11!2,1' 1uei CL.A CL.I.. n.e.0 
iU f!l2,16 ''U JMP 1 f"PPST /Rf TURN TO PROGRAM 
u~ I 
U4 /GO !O l..OC STARTS 
i'-' 0uiai -~00 

i1~ 0200 50211} JMP STARTS /JUMP TO 1,.0C 2! 
it7 I 
i18 /INTERRUPT SAVE AC ROUTINE 
219 I 
i211.! 0201 3H3 %N'81 O!;A A CU VE /SAVE: AC 

~ 
!'-"' 
~-~~,,,: 
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/fl.QATIN~ POINT DATA EXERCISER DlA~10 V011.!3 2•AUG•12 71~7 PAGE: 1•11 

ii!21 
222 
223 
224 
225 
226 
221 
228 
229 
i30 
231. 
232 
i33 
231 
23, 
23~ 
237 
238 
239 
a•e 
,.~ 

a•2 
243 
iU 
245 , .. ~ ,,, 
2•0 
249 .,,, 
2'~ 
2'2 
2'~ 
i!U 
i!i5 
Ut 
i!51 
2'8 
2!59 ue 
261 
262 
2ll3 
i64 
26, 
Z66 
267 
i68 
269 
i121 
211 
212 
~13 
214 
215 

l-"202 
~2~3 
?204 
:'1'21'.!5 
"206 
~211!1 
111210 
'-211 
111212 
"213 
0214 
111215 
0U6 
fl!211 

02u 
02u 
1"222 
ll.!223 
0224 
11122' 
1'.1226 
e!227 
02:se 
1112u 
8232 
0233 
1!!234 

ll.!235 
fl236 
0237 
02•e 
1112•1 
111242 
1112•3 
0244 

"'2'' ei2•6 
02•1 
11125(/J 
fll2'1 
ll.!2•2 
"'2'3 
t'l254 
02'5 
0256 
P12'7 
02u 

1H0 
3005 
1010 
30t'l4 
•2221 

"~"0 
u~0, 

3000 
U04 
'1004 
U!1113 
6244 
621rll1 
!500 

0eu 
6t!51 
'1410 
4466 
60'4:1. 
14U 
!!12:54 
60:51 
14U 
!52S3 
!!IOU 
HU 
., 402 

13H 
U!50 uu 
., 4!50 
5261 
3!ll!J0 
uu 
1111 
39U 
1051 
3053 
3022 
4552 
10U 
6553 
1300 
106:1. 
6555 
102 
562gl 

I 

TA 0 llJ 
DCA t "'ITXS 
RAR 
OCA 1,.SAVE'. 
JMS I t.JSE:RV 
01.A C:l.I. 
TAO I Nf X8 
OCA 0 
TAO I.SAVE'. 
R Al,, 
TAO AC SAVE 
RMf 
t ON 
JMP 1 0 

/AC•l,.OC 0 
/SAH 1.0C: 0 
/ROTATE ~INC INTO AC B!T 0 
/SllH L.INC 
/GO TO INTERRUPT SERVleE ROUTINE 
I AC:112! 
/Ae•L.OC INTX8 
/RfSTORE l,,OC rD 
I AC!!l..OC 1,.SAVE 
/RESTORE L.lNC 
/R£STORE AC 
IRfSTORE MEMORV Pl!l..D 
/TURN lNT£RRUPTS ON 
/Rf TURN TO PROGRAM 

llNT;RRUPT S£RV1Ct ROUTINE 
I 
1NSERV1 {!l 

rPf NT 
Sl<P 
JMS 
TS!I' 
SKiii 
JMll' 
1<Sr 
SKiii 
JMP 
JM!' 

KY801 1-11.T 
TPTR, ML.T 

F'PPlN 

TP'R 

KV!JO 
INSERV 

/Sl<lP ON F'l'P JNT 
/NO • SK?P 
/Y~S • GO TO F'PP!N ROUTlNE 
/SKIP ON TTY PRlNTeR INT 
INOwSl<lP 
/YES•GO TO TPTR ROUTtNr 
/SK?P ON TTV KYBO !NT 
/NO•SKlP 
/YtS•GO TO KVBO AOUTtNr 

/TMIS PROGRAM OOES NOT lNl•tATt Kvao INT 
ITMIS lllROGRAM OOES NO' IN!,lATf TP'R tNT 

I -
/REENTER ,,.p ROUTINE AT NEXT StQUENTtAL. PO!NT Art£~ rAfL.URf 
/PRINT OUT ERRORS tr PRINT ENABl..£0 ANO ERROR oecuR~EO 
I 
ftEEN!R1 

REE, 

RE a 

I 

CL.A Cl.I,. 
TAD 
TAO 
SNA 
JMP 
OCA 
TAO 
TAO 
OCA 
TAO 
OCA 
OCA 
PPlCI. 
TAO 
F'PCOM 
Cl.A Cl.I. 
uo 
f'PST 
ML,T 
JMP I 

f'PPlR 
K1 

RtSF'PC 
rPPlR 
rPl'CUR 
1<2 
AP,•1 
f'!>PlR•1 
F'PPIR•3 
IN,.L.AG 

P'PC!MCI 

F'PAORS 

lNSERV 

I AC: !I~ 
1AC:1f'PI' IRl?I 
/INC SV 1 
/SKIP If NOT ~AST lRO !N F'~P TST 
/S~T UP NtXT rPP TST 
/UPOATE F'PP IR~ 
/AC•ADO OF' CURRENT rPP TST 
/INC BV 2 
/STORE R£TURN f'PC !N APT•1 
/AC:•F'PP lR~ 
/F'PP tR3•lR1 
/C~EAR F'PP lNTfRRUPT P~A~ 
/10 PRtStT TO PPP 
/AC!il.Oe F't!'CMO 
/~OAC PPP OMO R£0 
/ACit0 
IAe1APT TAB~E PO?N,ER 
/~OAD AORS R£G ANO START F'PP 
IERRaFPP RUN f~OP SE' 
/RETURN TO PROGRAM 

~ ,. 

( o{L > 1) d '( £i j ;} "1 Cc! IY~''" -1- I" 2 ~ ~A.! :-r '( n 
l.JC;..' <l,....t:"r1 1 t ~ 1._.'i"P-'~,,..i:d "tc/' 

~·vif 



lf.~OA!l~! PO?~T OATA E~ERC?SER OJA~10 V0~3 hAUC1172 11!1 PUE 1ii!S 

i16 
211 
l18 
i19 ~26t 1~30 
iee 0262 1001 
281 ~263 1144 
282 3264 3012 
ass 02~' 1412 
i84 0266 1333 
ae5 ~,,, 3e26 
i86 ~2'~ 'i'6 ze7 -
288 
28~ 
i•e 
2'1 0211 1~41 
292 0212 3464 
29~ 0273 11'1 
''~ ez1• 11•2 
295 02'' 3151 
i•t 8276 '243 
291 
i90 
299 
~1e 
~et 
~·2 1m3 1211 0101 
~'' e~ee 1~32 
11; 0301 3811 
~!t e3e2 11'' 
101 03·~ 3814 
~If m304 1414 
~19 13~' 3141 
11i 0316 '~11 
11i 0317 1141 
112 0311 3414 
113 0311 2114 
114 3312 2114 
11' 0313 2917 
~t~ m314 5307 
~11 131, ,.,, 
~1§ 
~19 
~20 
~21 
~22 
~~3 ~316 ~811 
3i4 0311 1331 
~2~ ~Ji0 30!4 
~2~ ~321 1156 
~21 ~322 3011 
~28 AJ~J 13~0 
~29 AJ24 2011 
~30 0325 ~411 

0 
<$=-.. ___ -. ~,-

IMAVE !ESTEO ~AST SET Or ARG 
/SET A~T·~ EQUA~ To START or N£XT 'PP TEST81 
I 
RESF'PC, Cl.A CL.I. 

I 

TAO 
'!'AO 
OCA 
'!'AO 
TAO 
OCA 
JMF' 

NUM 
1(4~0 

12 
12 
I( 7'71 
APh1 
Rt 

/AC•NUMBER or PPP •ST 
IAOO •~0 TO NUMBER or rPP fST 
I AC TO 1.0C 12 
/AC,AOO or NEXT rP!I-' TS' 
/AOC 117 
/STORE RETURN rpc !N APT•1 
/R£•£NTER PPP TEST 

/Rf•EN!ER ~pp ROUTINE RE•EXECU'i~G 
/$AME RANQOM DATA AR~S AS etro~E 
I 
RE!R~a Cl.A Cl.I. C:MA 

OCA I I.OKS£ 
TAO rPPtR•t /AC•rPP IR1 
TAO M1 /OfOREMENT BY 1 
0C4 rPP1R•1 /STORE BACK tN rPP 1~1 
JMP Rtf /GO TO RE•ENTER ROUT!Nf 

I 
/TMl~ ~OUTIN£ IS VStO •v rrsT 1, 
/TO Al.!tR RANOOM NUMBER EXPONENTS lN TABl.t 1 
/EVE~Y TMlRO 1,.eCAT!ON %N TABl.t 1 SS 
IS!T E~UAI. TO 1.oc ••Bl.E 1 
I 
Al.'CXP1 0 

TAO 
OCA 
TAO 
OCA 
TAD 
OCA 
JM'-' 
TAO 

I 
I 

oe• 
ru n• 
tSI 
JMP 
JMP 

1<1653 
11 
1(,,17 
14 
14 
POtNTO 
1+$ 
PQ!NTO 
14 
14 
14 
t1 .. , 
Al.TEX!' 

/CONTAINS RETURN AeORESS 

/L.OC U' ! '6'3 

11..0C 14 I !1111 

/P0%NTO I 'IRS' NU~BER lN tABl.t 1 
/S~lP 21 1..00ATION$ 
/AC ' eoNTENTS 1.oc TABLE 1 
litT Al.I. OTMER EXPONfN'S UP SAME 
/lNC 1.oc 1• 
IJNC 1.oc 2,4 
/lNC 1.oc ~1 • lS 1T !ERO 
/NO • 00 UAIN 
/RtTUR~ TO T15 ROUTINE 

IROV!lNE USEO tN OOUBl.E PRfCtSION MOOE 
/TO 91..EAR OUT I.SW or MANTISSA 
I 
CL.l_SWD, I!! 

AG, 

uo 
OCA 
uo 
OC4 
Cl.A CL.I. 
I$! 
OOA 

K?•H, 
Ct•aR 
1<6'111 
11 

u 
u 

/CONTAINS RET AOO 
/AC1'1(11!0 
11.oc CNTR I 1tH 
I Ae ' 6711 
/l.,OC U 111 6711 
/AC 1!1 Ol 
IP.JC 1.oc 11 
/Cl.EAR 1.00 IN TABl..e 3 

\ 
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1u.ca TTNI! "O t NT oA u t xERC r s~R o IAl.Ul VH3 hAUG•'1'2 11:11 PAGE 1.;,6 

332, "326 22124 I Si! CNTR /ARE Wt OONE 
~32 111327 5323 JMP AG /NO • 00 IT AGAIN 
333 Pl33~ 5716 JMP I Cl..l.:SWO /Re'.TURN 
334 I 
JJ5 !11331 76H 1<7611Jr1l, 1600 
~3§ 111332 16!53 1<'1'653, 1653 
331 lll333 77'1'1 1(7'171 I 7771 
338 I 
j39 /GO !0 1,,0C STARTS 

~·" I 
~·2. !UH •41/JB 
~·2 Uflel IJUS JMP STARTS 
~·J 11/11//// 

~·~ /SfRVl~E 0' A~L PPP INTERRUPTS 

~·' /MAN~L~O IN TME SUCEEOING SECTIONS 

''t 111111111 

'" I 

~·· 
1rPP TEST EXECUTION LIST 

~o /E~PEC!EO EX!T POINTS 
~"II /TVPlCALl..Y ·~ COMPl,,ETlON O' A PARTICULAR 
~'1 1rPP TEST WITH NO ERRORS L'AVES 
f'2 /TM~ rPC POINTtR IN TM[ APT TABLE POlN'lNG 
~u /TO !M~ START er TME NtXT rPP TtST ,,, I 
~,, 002 •4Vl2 
~'t 0492 4020 'PP2 ,,, 11l4U •eo 'PPJ 
~,, 041114 '"64 ,pp4 

'" 0413, •us rpp' 
us 214'6 ·~36 rPP6 
f 0 11!141111 •1n ,,,., 
H2 1114U •au "'U 
'"' PJ4U '2'2 rPl'U 
~64 uu •ua "'"U 
'" uu ·~u '""U 
J6~ ui 4 ·~64 '"'1' 
U7 Rl41' 4414 rPiti!f 

"6~ 0416 •446 'Pl'U , .. 111417 4'416 rPl'l,7 ,,., 1114:U ''26 PPP221 
f 1i lll4U ''46 rl"P21 
ni lll422 401 VPFt21. 
~n eJ4U 4642 f'PP23 

"" '-'414 •666 rPPa• ,,, 042' •1n r$f;T 
,.,~ I 
i$77 trl"P INTERRU'T TO CP 
f 18 I 
:J,. 9 006 0HS f'Pl"INT1 e /CONTAINS RET ADO 
~H 041!7 ., ;s 4fa CLA CL.L CMA /AC"77"17 
;JU 111439 30U O~A lN,-1..AG /r~AG PROGSM TMAT PPP MAS !NTERRUPTEO 
J82 1<'431 U51 'F'lST /REAO PPP STATUS ANO S~IP tr I~T REQ PL4G SET 
~83 0432 141!!2 loll.' , •• rpp lOT MAL'UNCTION•-to• rp~sr RESET rPP !NT REO rL.AG 
~u 111433 3H:S OCA STATUS /CEPOSlT lN LOC STATUS 
~8' 1!1434 UeJ7 TAD lllUM /GfT TME ROUTINE NUMBEA BE!NC EXECUTED 



j 

I 
l~~OATIN! POINT OATA EXERCISER 0 lAl.UI Vl3U hAUC•72 1131 ,.ACE 197 -1 

i 
~86 run U'4 TAO 1<4H /AOD 400.TOP 0, EX,EeT!D EXIT •ABLE 
~.., 111436 :5"12 OCA 12 ID!POSIT IN LOC 1~ 
~88 1!14 31 1412 TAO t u /GET EXPECTED EXIT ADDRESS roR PARTICULAR ROUTINE 
U9 1'14'f.! 7f.!4t CMl tAe 
~90 G'f441 12126 TAD APh1 /COMPARE WIT~ PPP ~XlT POINT CONTAINED I~ APT tARLt 

~·· 
11!442 '6'il SNA Cl.A 

~92 1/144::5 5626 JMP I P'P,.INT /WAS AN EXPECTED £XlT CONTINUE WITH PROGSM 
,,~ ~44' 7604 I.AS /SW REG TO AC 
~'4 "'44, 0:$3, ANO 1<2Ql4B /MASK eJTS 1 AND 6 

~" 111446 7841 CIA /COMPLIMENT ANO !Ne 

''t 04'7 U3' TAO Kaf 41!1 /AOD iue 
f 97 P14!Sil 7t'e SNA CL.A II' AC ~ B REENT£R8NO TVPEOUTS9LOCl<£0 ONTO SEGMENT 
f98 UIJ~ 5467 JMP t REER /RtTURN TO TES'f 
~99 "'''a 473~ JMS l Tt /ARE WE EXECUTINC 'EST NUM 15 OR 16 
~H u';s un TAO STATUS /GtT STATUS 
~"~ "'''' 

,.,, SNA Cl.A /Ir !tROPwPAOBABL£ DATA ERROR 
4U 1114!J5 5732 JMP l T$,EX /OATA ERROR 
42'3 lll4!S6 UIU TAO STATUS 
41/14 1!14'7 ano ANO 1(~'33 /MASI< OUT OP [PM ANO UNOER,LOW BtfS 
ffJ' OJ4U 764fl SU Cl.A !Jr NO~s!tAO EXAMINE S'AfU! 
406 fl4'1 !5i6' JMP ••• u1 eio2 ,,, .. ,, TAQ I ur1.ow /DID rPP PROGRAM $ET UND!R,LOW ~LAC 

'"' llJ46~ ,.,, SIA CL.A 
4199 U64 'I" JMI' ···' INO•OA'l'A ERROR 
~1i 2146, UH TAD STATUS /EXAMINE STATUS WO•O 
~u uu 0i3' ANO 1(0 191T 6trPP EXPON!Nf UNOER,~OW 
~12 111447 7441 SU /IS IT StT 
•U "''' 4127 JMS l ~XPUND IY£S•GO TO EXPUNO AOUflNt 
~1~ 1!14'11 UH TAO STATUS /EXAMlNt $TATUS WOID 
~o 214'12 0u1 ANO l<UllJ /SIT ,,ypp EXPONEN' OV!R,LOW 
42,t 11471 144f SIA 1is n sn 
42.'1 UH '139 JM' I t>CltOVR IYES•QO TO EXPOVR •ouTtN! 
,s,e fl4'1' un TAO STATUS /EXAMINE STATUS wo•o 
~19 Pl476 0n4 ANO K2H 19tT 4tFPP rAACT!ON OV!R,LOW 
~2fJ 1!14., 7 14411 n• IJS lT SET 
~ri ""' 4731 JMS ! P'RAOVR IYES•GO TO P'RAOVR IOUT!NE 
4H 111,91 U'7 TAD ERRrPP /£RROR FL.AG 

'u 21,112 7699 SNA Ci.A 111 n sn 
4f4 215U !54'1 JMP I RE:tNT INO • FltTURN 
4U ,.,.,. •4':S JMI 1 PRf N'l'R /YU • PllllNT 
426 n"' 24021 TXU /rPP tl'!ROR 
427 l!l'l'J6 1007 TAD NUM 
418 1!1,187 PiU7 AND l<U /ALL TESTS A80VE 28 ARE £PM TESTS 
429 uu 1641 SU CL.A /JS IT AN tPM TEST 
~:se llJ'U. 5;J20 JMP .. , /Vl'.S 

'u 0,U 1 IU1 TAO NUM /NO 
4:52 eiu~ ''"" RAR /lT !S A DOUBLE PR!C!S!ON 'EST 
4J3 11!,i. 76311 S~L. CL.A II' 'ME I.INC ! fl 
434 H1' '~2" JMP ,•3 /NO eF'li'M TUT 
43; !!!'U 4724 JMS ! OP OCT IVfS • OOU8~E ~R~CfStON 
436 "''i' 5U1 JMP ,•a 
4:5; 1115~0 412' JMS I F'POCT 1r1.o•TING POINT MOOE Test 
~J8 "''~1 4726 JMS l AF11 T I ~O /P"JN' APT !R1 ANO STA,US !Nro 
09 1'1'22 4,l!J. JMS l CR' 
~·Iii nn !500 JMP l TS ML /GO TO TSTM~T ROUT!N~ 

0 ( 
.~ r-\ \ 

) 
I I 

\ \__ _;/ 
" -- / 

~-- ---- - ------- -
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/Fl.0AfrN8 ~O!NT OATA EXERCISER OlAL11!l V0~3 2•AUG•72 1tS7 PA~E 1i:.s 

441 
442 
443 
444 
•45 
446 
, .. 7 
'48 
449 
~90 
4!JJ, ,,i 
''3 4!J• .,, 
''t 07 
~,, 

4!J~ 
oe 
~6' oi 
•n 
••• u;. 
U6 
461 
469 
469 .,, 
~,, 

~72 .. ,, 
474 ..,; 
'"t ~,.,. 

418 
oi ue 
,ai, 
4U 
'8~ 
484 
u; 
06 ,8, 
488 
489 
n0 
~91 
492 
493 
iu 0, 

11''24 ~057 
2'525 ~060 
"'~6 2a00 
11'5~7 '1'6t'10 
"'le 11'612 
e'531 ~624 
oin2 U43 
0,33 U1"6 
nu lllU0 
05'' 2040 
11n6 3133 

0ue 
lll6H 0QJQll 
Ol60J1 466~ 
uu 14'' 
Ol6U 7641 uu ,..,, 
1!161, '~" 
fl616 H1' 
16'7 7iJU 
P16U H77 
fl6U !J6H 

lltU Hiii 
16U •6U 
flU4 14'1 
ll6U UO 
fl616 7H4 
OJU1 7630 
fl6H !J6U 
ll611 ,.~., 

1!622 3977 
eJ61~ !J6U 

06?4 00"0 
iil6U 4472 
06U 14'0 
A6U 3041 
f!630 110!1 
1'1631 7640 
t/!632 5664 
a!633 1H7 
tl!6H 7041 
111•3' au 

I 
OPOC! 1 OPOCTT 
rPOC! 1 rPOCTT 
AP'TJR01 APTpt 
EXPUN01 EXPU~ 
EXflOVR1 EXFIOV 
PRAOVR, r1uov 
TSTEX1 TSTEXl 
TE 1 Tf;S 
KZ001 2H 
1<2041111 200J 
1<3733 I 3'33 
I 
I 
1rPP EXPON~NT VN0£RrLOW STATUS FLAG SET 
I . 

[)(llllJN1 

I 

•URI 

" JM~ I 
TAO I 
SU CL.A 
JMlll I 
Cl.A Cl.I. 
Ot;A t 
Cl.A Cl.I. 
oeA 
JMP I 

rPPT 
uri.:ow 

EXPUN 
CMA 
ur1.ow 
CMA 
ERRF'PP 
EXPUN 

/CONTAINS AET ADO 
/STORE AOO or RAN OATA ARG JN ~oc POINT 
/AC•l.OC ur1.ow 
/SKIP tf rPP RES!T L.OC UrL.OW 
/NO•EXPONENT UNO£RPL.OW WAS EXPECT£0 
IAC~1177 
1srT U' ur1.ow PL.AO 
IACw1'1'f7 
/$fT E"'RFPP rl.AG 
/R!T TO PROGRAM 

1rPP £.XPONENT OVER,L.OW STATUS rLAG S!T 
I 
!Xl'OV1 

I 

PJ 
JM' 
TAO 
TAD 
RAI. 
Sil. CL.A 

FPll'T 
POINT 
K2Hl" 

JMP t EXll'OV 
Cl.A CL.I. CM4 
O(;A [RArPP 
Jl4P t EXPOV 

/CONTAINS "ET ADO 
/STORE ADO or RAN OA'A ARG lN ~oc POlNT 
/AC•EXll' or RAN DATA ARS 
/lNC ev UH 
/BIT e or AC TO I.INK 
/SK u• IF' a IT '" 
/NO•EXPONENT OVERr~ow WA! !XPEeTtD 
IACw7177 
1srT EARrPP r1.•G 
/RfT TO PROGRAM 

lrPP fRACTJON OV£R,L.OW STATUS FL.AG 
I 
F'RAOV1 " JMS 

TAO 
OCA 
TAO 
SU 
JMP 
TAO 
CIA 
TAO 

CL.A 

' 

OP1' 
PO!NT 
F'OlNTO 
TSt16 

F'R016 
NUM 

1(4 

/CONTAINS RET ADO 
/STORE ADDRESS or RAN OA~A ARG JN LOC PO!N' 

/MOST SlGNlrlCANT PART or OATA ARG 
/AC ' CONTENTS L.OC TSTl6 
/SKIP 1F NOT TEST !6 
/OfTERMlNE tr A L.£61TAMATE fRAeTtON 
/AC11rPP' TST NUM 
/COMP ANO INC 
/AOC 4 

OVERF'L.OW OCCURED 

t'8": 



/~1.0AiI~6 PQJNT OATA EXERCISER OlAl.U V01!13 hAUCir12 11~7 l'A!':E 1e9 

~96 0636 76521 SNA e1,.A /SKIP tr lT JS NOT rPP TST 4 
491 ~6:57 '~45 JM!' ••• /NOwWAS PPP TST 4 
498 0!640 1007 TAD NUM /AO!lrPP TST ~JUM 

499 ~6•1 7041 et• /COMP ANO L.lNC 
;;zit "642 '-121 TAO KU I AOD 12 
;PJ~ (!16f:S 1640 SH el,.A /SKIP lr lT IS PPP TST 12 
,02 2'644 52611J JMP rov /NO•IT IS NOT PP~ TST i2~£~R ,03 t.'164!5 1041 TAO PO!NTO /AC•MSW or OATA REO 
,04 el6'6 711104 RAI. IROTATr AC B!T flJ INTO ~INC 
~I!!~ 0'!6•7 74311> Sil. /SKH' H' l.lNC!!lll 

'I!!~ e'6911J 5255 JMP .. , /NO 

'"'7 ~61J~ 711104 RAI. /ROTATf AC B!T 0 INTO 1.l~C 

'H 1!!692 16311J Si!I. Cl.A 1s1qp tF' L.SNCBfll 
'1('19 lll65;J 5624 JMf' I FlhOV /NO•!XPECTEO OVER,~OW•~ET ,0 PROG 
u~ "6'4 5i&e JMP rov /YfS.ERROR 
'1$. 1!!655 711JU IUI., /ROTATf BIT Ill INTO ~!Ne 

'u U!J6 1Ul1> SNI. 01,.A /SKlP ff I.INC NO'!e 
'13 06!J'7 '424 JMll t F'RAOV /Rt'!' TO P~OGAM 

"·~ ~66111 1~411J rov, Cl.A 01.I.. CMA IA C ~ "!7 'f7 
'15 1'!6U. 321'7 fl CA ERIU'PP /SU ElllRF'Plll r1.,AG 

'U e!&U '624 JMll l VRlOV /RfT '!'0 PlitOQl:U,M 
U7 I 
Uf 136611 un PPIJT1 F'PFTA 
"'? e!6U UH F'R03.~1 rROV16 ,u I 
H1 /TMlS ~OVTtNt JS USEO WH~N A 
'22 /PRA~TION OV~R,1.0W 0111 UNOEFllr~ow oceu~ES tN 
f 2~ /TES! \6 TO OE'l'EFllM!NE If' ACC~PTASI.' 

H' I 
,25 UH •UH 
;2~ I 
H1 UH UIO F'ROV~61 TAD POINT /AC ' CONTCNT$ 1.oe POINT 
~n Ull1 3014 OCA 14 ILOC 14 POtNTS TO ~ANOOM A-GUMfNTe1 
U9 urn 14\4 TAO t S,4 
;3j un 3~0 oe• UV2 lbOC SAV2 1 SECOND AFllGVM[N' 
n1 UJU 1414 TAD t s. 4 
'32 uo HO OCA UV3 l~OC SAV3 I TMlAO ARGUMENT 
'n uu 1414 UD I ,. 4 

'H Ull1 3U6 OCA SAV4 /LOC SAV4 I roURTM ARGUM!Nf ,,, uu 12141 TAO PO!N'fD /AC • F'lRST ARCUM£NT 
:Jlt 1111 1004 Fii AL. 
,31 uu 76321 S~I,. Cl.A 
~H 1U~ 1HfJ Cl.A C!l.L. CMA 

':S' U'.t4 3~0 OCA Ml..f NC /StT SIGN lNOlCATO-
~·e uu 1:$4, TAO SAVJ 
,.~ 1et6 70214 RA!. 
~·2 US.1 100 SNI. Cl.A 
,,~ UH 'a31 JMP "0SNST /POSJT!VE NUMl;IER , .. uu 134:$ TAO ML,!NC ,., U!2 1650 SN4 Cl.A 
,,~ un '142 JMP t ro I•,• NUMSnEl'O~OR , .. ., 12124 '1~Q!0 Cl.A C:l.i. lei• NUMS 
:ue uu n" HO SAV2 IOfTERMIN£ tr UNOt~r1,.ow !S 1..EGAI. 
,.9 U!O U•6 uo SAV4 
;,~ 1021 7630 Sll.. CL.A 

0 I !' "\ 
' \. .. ; \ 

~;~ ..... -- "=;. -.§i-,.-
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trLOA!JNS POINT OATA EXERC!$ER OlA~1rll Vrllr113 2•AUC•'12 7137 PUE 1.;,121 

,,. ,,2 ,,3 
'" '" !!156 ,,, 
,,8 ,,9 
'6" ;,i 
,62 
,,~ 

J64 ,,; ,66 
'67 ;6e ,69 
'n '71 
,12 
;1~ ,.,, 
;15 
;1~ ,.,, 
,,1~ 
,79 
~80 ,,.. 
,12 ;,, 
;u ,8, 
JBt 
'81 
~n 
'89 ,,, 
;,i 
''2 ;9;s 
;u ,,, 
,,~ 

'" ,,. 
;,9 
t!IJ0 
01111 
602 
in 
U4 .0, 

UJ3rll 12.U 
1031 1041 
'-"32 134' 
12133 71111114 
U:J4 '103111 
12135 '''2 
'-n6 'i'' U37 1;543 
U4111 764" 
U41 5142 
u•2 He1111 
U43 1;544 
U'4 U46 
U45 'TU" 
U46 UU 
U47 U41 
U5il U•5 
U51 71111!14 
'-"'2 '16221 
U':S 5?42 
UJ54 56'5 
U'5 06!1? 

1U6 fllSH UJ'' 19117 uu 1e•1 
UU U24 
UH 76!11 
un 110 
uu 3UJll 
Ul6' 1H1 
U66 71141 
UJ61 U.H 

U11ll "'"" U71 7:1411 
un su1 
U'1~ 56!16 

1"'14 HH 
Ul'15 4473 
1"16 3U1 
Ul'1 4~"3 
UU 3U4 
Ull:I. 4413 
11~2 3"" 
U~3 4413 
u 1!141 =4" u 

POSN~T 1 

OK 1 

I 

TAO 
'l'AO 
TAO 
RAI,. 
5i!I. CL.A 
JMP ! 
JMP 
TAO 
UA CL.A 
JMP T 
Cl,.A CL.I,. 
TAO 
TAO 
Sil. Cl.A 
TAO 
TAO 
'l'AO 
R Al,. 
SNI,. Cl.A 
JMP I 
JMP ! 
rOV•1 

K1 
PO!NTO 
SAVJ 

F'O 
('II( 

Ml,.fNC 

P'O 

SAV2 
SAV4 

K1 
IDOf NTD 
uv;s 

F'O 
,•i 

/ERR l' I.INC ; 1 
/ERROR 

l•t• NUMSwsERROR 
1•1+ NUMS 
/OETtRMtNE JF' OVER,L.OW lS LEGA~ 

/ERR sr LINC ' rll 
/ERROR 
IA F'RACTlON OVERF'LOW WAS EXPEC,ED 
/RUURN 

/TMl~ ROVTIN! rs USED ON AN ERROR 
/TO CE!ERHINE tr If ORlGlNAT£D 
/lN !E~T 1' OR 16 
I 
TtSr 

I 

,, 
TAD 
Cl4 
TAD 
SNA Cl.A 

NUM 

KU 

/RETURN ADDRESS 
/AC ' NUM or T~ST 9E!NG EXECUTED 

/SKIP IF NOT TtST {5 
Cl.A e1.1,. CHA 
OCA TSf1' 11,.0C TST ., ' CONTfNTS o; le 
TAO NUM /AC ' NUM or TEST 9ElNG EXECUTED 
CIA 
TAO 
SNA Cl.A 

KU 
/SKI~ tr NOT TEST {6 

CLA Cl.L CMA 
OCA. TSf16 11.0C TST 16 ' CONTfN'S O' lC 
JMP I TES /RtTURN 

/TM1~ ROUTINE REQUIRES OPERATOR lNTERYeNTION 
/ONC~ AT TME BEGINNING or TME PROGRAM ,0 COMMUNle••E TO TME 
/PRO~RAH I' AN EPM rPP•12 IS BElNC TES,£0 
I 
STME~t fJ 

JMS l 
TX'::S 

TX'4 
JMS I 
TU~ 
JMS l 
TXU 

PRf NTR 

"I.' 
PRINTR 

PR!NTR 

/RETURN 400R£SS 
/PRlNT 
/OfPRESS RSW <SW> ' l' 
JMS I PRINTR /P-INT 
!YOU 00 NO' MAVE 
/PRINT 
/EXTENDED PRE:CIS!ON MOOE 
/PRJNT 
/MIT KEY CONTINU£ 

.~ 



/~l.OA!JNS POINT 

tel~ ue' 
t et 1 U 1!16 
OPJ8 Ull'1 
tQI? Ute 
0121 uu 
ui. uu 
U2 UU 
•n 1114 
u~ uu 
U5 1U6 
Ut 1U.7 
017 u.u 
tu u.u 
t2,9 1122 
tH U.n 
U~ S.U4 
U2 UU 
02~ U26 
U~ U27 
U' UH 
626 uu. 
tit uu 
Uf U.H 
U? 1U4 
t38 U.H 
t31 u,u 
t32 1U1 
ou u•e 
tH U•1 
t:U 
tU U42 
U7 U43 
Hf U.'4 
U? U.'' t•e u•• 
t•1 
t•2 .. , 
··~ .. , 
··~ 6'7 

••• t49 ,,, 
t5i, 
6'2 
~'~ 
~.,. um1 
~'' 12~2 
~'~ U":$ 
t'7 UP.14 
658 !.21!1~ 
61)9 12136 
i62l 121117 

c 
=h. -"-""-~.., __ -i!li£-

DATA EXERCIS~R OIAl.ll Vl83 hAUG•72 1157 ~UE 1;.11 

45!4 JM~ l CAL 
''fl4 JMS 1 CRL 
141!12 Ml.T /SET ASW<SW>l' NO !PM ANO ~l' KEV CO~T 
7604 LAS /RrAD SW REG 
~137 ANO K10Z /MASK 
3102 DCA EPMOPT /S£T OR Cl.EAR £PM FLAG 
1~0~ TAD [PMOPT 
1649 S!l C~A 
'~37 JMP FPPMOO 
6'52 rPICL '''3 rPCOM 
11'~ TAD 
6,67 LSMFT 

1<4Hl!I 

/SKlP tr EXTENDED PRECISION 
/1\10 
/~fRO THE rpp WO~Le 
/~OAO ,pp CO~AND A!G!STEPI 
/WlTM 4Ht 
/SET EPM MODE 

P'PPe12 

1300 Cl.A CLI. 
6,96 PPR ST /READ PPP STATUS R!G!S,ER 

/MASK 
f NTO AC 

I(. B113 ANQ 
764&1 siA CLA 
5~37 JMP rPPMOO 

11s rPP tPM STATUS B!T S[f 
/YU 
/PRINT '4'3 JMS I PRlNTR 

2732 TX37 
44'3 JMS l PRlNTR 

/EPM STATUS atT NOf SET 
/PlllINT 

~1'~ TX~I /K'Y CONT TO RESTART TESt 
4,04 JMS l CAL 
'''' JMI I CAL IHLT roR O'ERATOR !NTElllV£N,l0N 

STARTS IRtSTART 
1412 Ml.T 
5&129 JM' 
,,,, rPPMOO, rPtCL 
1~81 CLA CLL 
'tf 4 JMP l STMES 

I 
0661 ro, rov 
0911 MLIN~, I 
0908 SAV21 t 
~Ill SAY31 e 
Pl9B9 SAV41 9 

I 
111111111 
/OATA ~RROR MANOLtR 

/URO rp11 WORl.O 

/Rr;TURN 

/ENTER~O ,ROM PPPINT ROUTINE 
111111111 
I 
I 
/EXPEC!tO DATA ERROR EXITS 
/TVPlCA~LY••TMt P'PC JN TM£ APT TAB~E 
/POINT~ TO TME EXIT PO!NT•1 
/TME ro~LQW%~G IS A ~lST or SAME 
I 

1201 •1201 
4267 COt1 
'111 GO~a 
41'1 r.0~3 
4401 G014 
5026 RtT 
'e52 P'CPAS1 
58'2 rCMPMO 

(~ 
,_/ 

( '\ I 
_JI 
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/rLOAfl~G POINT CATA EXERCISER OlALU VH3 hAUG•12 1137 PAGE 1~12 

~61 nu '433 F'lMO 
662 1211 5l,43 FCP17 
.63 1212 53,56 OPS ET 
664 121~ 5~15 OPCPR1 
•65 1214 5:S212 fPSET 
666 121; 5335 ECPR1 
667 1~U ,~ .. ECPRAS 
668 1U7 '~" fQPRlotO 
60 12H "'1 UMO 
010 1221 '4'2 ENO 
t'l I 
012 /TMI~ !ABLE CONTAlNES • LIST or THE 
t'3 /AOORE~S£S 0' OATA ERROR HANOLtNG SUBROUTl~E .,. /TVPJCALLY tACM OAtA ERROR EXIT POl~T 
01, IM•S l!S ASSOC!ATEO ERROR ROUTINE 
t1t I 
t17 1222 U11 f'PAOM 
t78 un uu OP A OM 
019 122• UH r1PML1ot 
68fJ 1U' nu OPMl.M 
tu uu U!JIJ rPCPllt 
•U 12i1 U!JI ,,.~,. 

··~ 
U31 U!!ll rl"eP• 

ta~ 1Ul U!!ll rPCPllt .. , lU2 U'5 rlMMT 
oet U33 U!!ll rpcp• 
t•7 U'4 UH OPOR 
·8~ 123' UfJIJ l)PQR 
08, UH '-''' rPOPR 

••• 1n1 U'I rPQPllt 
t'l u•e UH [PCPA 
t92 u•1 un tllCPA 

··~ u•z uu PT?Tt £IMDC 
ou I .,, /TMl~ ~OVTINE TESTS F'OA EXPECTED DATA £RR011t EXITS 

··~ 
/LIS![O IN TME TAB~E STAlltTtNn AT LOC 1e11 .. , I 

090 I 
699 u•., "'""' T$TEXl1 el /CONTAINS AET ADO 

"'' uu ao TAD KUH /AC•121'1111 
711Ji, U'' 3U2 OCA 12 11.oc 12g121118 • STA~T OP rP~ £XPEC,EO ERR EXITS 
702 12'6 U64 TAO lot2{ I AC•'11J7 
r0~ 1241 3~,, OCA CT /LOC Ch'757 
1U U'" 1'U co, TAO t 12 /AC•ADO 0, EXPECTED F'PP £RA EX!T 
7"'' 12'1 '"'1 CIA /COMPLIMENT ANO !Ne 
7"'0 U'2 U26 TAO APh1 /AOO ''C EXlT JN APT 'ABLE 
707 1~'~ 16'" 5NA CLA /SKJP tr AC ~ON•!EAO • CLR AC 

11'' 12'' 'i&el JMI' OTfR /OCTERMJN[S CORREO' [RRO~ ROUT!NE 
71!!9 U'J5 2;J6' ISi CT /INC LOC CT AND SK!P l' ALl ER~OR EXlTS TSTEO 
71" 12'~ '2'" JMP GO /TST NEXT EXPECTEO ERR Ext• PO!NT 
711 12'7 702 Ml.T /NOT ·~ EXPECTED EXIT or ANY TYPE 
7U I 
7U /POVNO AN EXPECTED ERROR EXIT 71, /TMJS ROUTINE ~lNKS THE ERROR WITH ITS 
,~, /APPROPIATE ERROR SUBROUTINE 



1rLgAf !NC ~otN' OATA EXERCIS~R OlAL10 V003 2•AUCe12 1137 PAOE 1'913 

716 
717 
116 
719 
120 
121 
122 
123 
724 
125 
'1'26 
121 
728 
729 
n0 
n1 
132 
7~3 
734 
73; 
13t 
1:51 
138 
1U ,.., .,,i 
1•2 
1·~ 
144 .,., 
1•t 
1•1 .,.,. 
140 
tu 
1'~ .,,2 
1'3 
114 
75; 
15t 
., 'J 1 
758 
159 
'160 
16~ 
162 
10 
16• 
?'65 
16~ 
761 
16~ 
769 
110 

~ - ~, 

12621 1:$65 
1261 1"01 
1262 1:$66 
1263 3267 
1264 160 
126' 3iU1 
1266 5661 
12n n021 

127~ 4413 
U'1 24QleJ 
1212 '"" U1~ •413 
U14 2t66 
un ''et4 
U'6 •u2 
1277 ... .,~ 
UH 'l1m'1 
ue1 •'u nu •111 
un '4''° 

nu ••n U'' U~lll UH •110 
Ull1 4413 
uu 2666 
1311 .,Ql4 
U1ii? 444~ 
1313 4413 
U14 nQl1 
U1' ''04 
U16 41'l. 
1311 ,..,,, 

~ 
\__ ' 

!VIA TABL~ STA~TtNO AT LOC 1222 
I 
D'l'fR1 TAO 

I 
I 

ue 
TAO 
OCA 
TA 0 
OC:A 
JMP 
18 

CT 

KTTT 

••• 
, •3 
,•2 
,•i 

1AC11L,.OC CT 
/INC 
/AOO KTTT • ~O?NTS TO BOTTOM or ERR SUS ~lST 
1orPOS!T IN ,H 
/G[T AOO or ERR SUB OU' or ~IS' 
/OE:POS!T tN 1 •2 
/GO TO ERR SUB 
/CONTAINS AOO or ERROR srRvteE ROUTINE 

IOATA ~RAOR SERVlC£ ROUTINES 
I 
I 
/fPP~1 '!'£$! OAfA t~ROR 
/rAOqM ANO rADO RESULTS OtfrtR 

,/JN r1.,0ATlNG POINT MOOE 
/TM~Y ~MOUl..0 SE £QUAL. 
I 
rFAOM 1 

I 

JMS S 
TXU 
JMS ! 
JMS I 
TX:S1 
JMS % 
JMS I 
JMS ! 
TXU 
JMS l 
JM' % 
JMP ! 

PR!NTR 

rPoCT1 
PR!N'l'R 

CRL. 
Of'22P'X 
P'R!NTR 

CR . 
.&PlJR1 
TS hit. 

lf'P~a Tt$T OAf A E"~OR 

/PAIN'!' 
trPP ERROR 
/ROUTJNE OUTPUTS ERR lNro 
/PRlN' 
/f'AOOM Rf:SUL.T 
/CARRJAG£ "£' ANO ~INE rrEe 
/ROUTINE PAl~TS or,srT 22 OF SAS£ REG 
/PAINT 
tr AOO RtSIJI.. 'I' 
/CARRIAGE RtT ANO ~lNf rrte 
/ROUTINE P•JNTS eONT£X'S 0, rPP APT TASL.t ANO !R RfGS 
l~OUTtNE TSTS SW RfG 

1rAOOM ANO FAOO RESULTS oirrER 
llN OO~SLt PRECISION MOOt 
/TMtY ~MOUl..O BE EQUAL. 
I 
OPAOM1 

I 

JMS l 
TX\2 
JMS l 
JMS l 
TX31 
JMS t 
JMS l 
JMS l 
TX33 
JMS I 
JMS ! 
JMP ! 

PR!NTPl 

OPOCT1 
PRf N'l'R 

CRl,; 
oruox 
PRf NTR 

CRl,; 
AP,lR1 
'l'Sh!L 

/PPP13 TfST OATA tRROR 

/PRlNT 
IF''P ERROR 
/ROUTINE OUTPUTS f~ROR lNrO 
/PR!N'I' 
/;AOOM RE:SUL.T 
/CARRIAGE RET ANO LINE rtte 
/ROUTINE PRJNTS O,PSE'I' 22 or BASE REG 
/PRE t.JT 
Ir AOO RESUI. T 
/CARRIAGE RET ANO ~lNE rr£0 
/ROUTINE ,RINTS eONT~N'S 0, FPP APT TABL[ ANO !R REGS 
/ROUTlNE TSTS SW R!G 

/FHUl.H ANO FMUI. RtSULJS OlPFER 
/JN ~l.OATJNG POINT MOOE 
/T~EY ~~OUl.0 Bf EQUAL. 

/-:·c"'\ 

~.· . .• .;i 



l[LOao 
11i 
712 
773 
'174 
775 
11~ 
777 
118 
119 
1@10 
18~ 
182 
18;} 
1U 
18' 
18t 
181 
188 
189 
190 
19~ 
192 
193 .,, .. 
79; 
19t 
191 
198 
199 
URI 

Oil!' f 112 
tO .., .. 
'"' f 0 
U1 
OH 
tmi 
eu 
au au 
U3 
u• 
u:i 
81~ 
011 
OU 
au 
i2dl 
'2J, 
022 
823 
f 24 
82~ 

.~ 

PQtNT OATA EXERC!$ER OlAl..121 Vl/J~3 hAUGw'12 '11'7 F'At:E 1~14 

1320 40J 
1321 24210 
13n ,.,,., 
1323 4473 
13~4 2115 
UI!' 4'~4 
13U 4442 
U21 4473 
13~" 2124 
t3U ''llJ4 
1332 4111 
1333 54711 

1334 
U~5 
1330 
U31 
n•e 
n•s. 
1342 
!343 
nu 
u•' U•6 no 

44'3 
24021 
•110 
44'3 
271' 
''"'4 4443 
44'3 
2n4 

''U •111 ,.,ii 

nu '4'3 
U'1 20e 
U'2 4167 
13,3 4111 
1U4 5411!1 

U55 4413 
U'!J6 249Jil 
13'!J7 44'13 
uu 3062 
1361 4161 
1362 4111 
1363 54'21 

1364 1751 
1365 2'fc\lfle 

I 
FPML,M1 PR!NTR 

F'POCT1 
PRtNTR 

/PFl!NT 
/F'IDP [lllROR 
/ROUT!~E OUTF'UTS ERR INFO 
/PRU.d' 
/rMUL.M RESUl.T 
/CARRIAGE AET AND ~lNE FEEO 

JMS I 
ni2 
J"'S t 
JMS l 
TX35 
JMS I 
JMS ! 
JMS ! 
TX36 
JMS l 
JMS l 
JMP t 

CRI. 
0'22F'X 
PR!NTR 

/ROUTINE PRINTS OPPS£T 22 OF BASE REG 
/PRJNT 
IFMUI,. RESUl.T 
/CARRIAGE RET ANO ~lNE FrEe CRI,. 

AP,lR1 
TS•HI. 

/ROUTINE PRINTS C0NT£NTS Of rPP APT TARI.£ ANO !R R!GS 
/ROUTINE TSTS SW R!G 

I 
/rPP14 T£ST OATA £AROR 
1rMUL.M ANO 'MUI. RtSUl.TS 01,rtR 
/IN OO~Bl..t PAEClSlON MOOE 
/TMEY ~MOUl.0 BE EQUAL 
I 
OP.Ml.Mt 

I 

JMS l 
TX12 
JMS t 
JMS l 
TXU 
JMS l 
JMS I 
JMS l 
TXU 
JMS l 
JMS I 
JMP t 

PR!NTR 

OPOCT1 
PRf NTR 

CR~ 
O'UDX 
PR!NTR 

CR. 
AP,1R1 
TS.HI. 

/PRINT 
J''PP ERROR 
/ROUTINE OUTPUTS tRROR lNrO 
/PRJNT 
l'MUl,.M R£SU1. T 
/CARRIAGE RtT ANO ~lNE rrto 
/ROUTINE PRJNTS orSET 22 0, 
/PRINT 
l'MUI,. RESUl.T 
/CARRIAGE R£T ANO ~lNE rrE~ 
/ROUTINE PRINTS CONT!NTS 0, 
/ROUTJNE TSTS SW R!G 

/OATA ERR IN r1,.0ATfNC POINT ~OOE 
/RAN N~M ARG lN TARl.E1 NOT • RfSUl.T IN TAB~E2 
/TMEY ~HOUl,.O B! EQUAi. 
I 
rpePR, JMS l PR!NTR /PRINT 

TX12 /rPP ERROR 

BASE REG 

rPP APT TABLE ANO !R REGS 

JMS l 'POCT1 /ROUTINE OUTPUTS ERR INro 
JMS 1 APttR1 /ROUTINE PRINTS CONTENTS OP rPP APT TABLE ANO !R RfGS 
JMP I TS.HI. /ROUTINE TSTS SW R!G 

I 
/EXPON~NT UNOERFl,.OW IN TEST 11 
/PRINT ERROR JNFORMATtON 
I 
riMM!1 

I 
M211 
CT 1 

JM~ l 
TXU 
JMS ! 
TX51 
JMS t 
JMS t 
JMI' t 

·~1 
el 

PRf NTR 

PRlNTR 

f"POCT1 
H1t l R1 
TStHI,. 

/PRINT 
/rPP EllfROR 
/PAIN'!' 
/JLl.£GAL 
IROUTlNE 
/ROUTINE 
/ROUTINE 

rpP EXP UF'l.O 
OUTPUTS ERROR INPO 
PRINTS AP• TABL~, fPP IR ANO STATUS OATA 
T!STS SW REC 

~ 





/F'l,,OQI! 

881 
882 
fS83 
884 
885 
886 
887 
888 
lj89 
B 9li!I 
f 9i. 
892 
H~ 
09~ ,,, ,,. 
197 
898 
099 
9H 

'"'1 9'12 
91n 
91U 9(1, 
HO 9flJ., 
H8 
911J9 

'"' 9U, 
9U vu 
914 
91, 
vu 
917 
90 
'19 
nil 
922, 
9!2 
9U 
~24 
92' 
Ht 
927 
9H 
929 
ni 
9U 
932 
933 
9U 
93' 

~. 

POINT OATA EMERCJSER OIAL.10 Vil~3 hAUG•72 ., 137 PAGE 1~16 

1431 
1440 
144:1. 
1442 
144~ 
14'4 
14'5 
1446 
14'? 
14'0 

4,QJ4 
141112 

'~"' 21135 

'~'"' 547:1,. 
;'!QIY? 
'1:S4il 
3464 
5467 

14!!11 0Hil 
14'2 44'3 
14':5 26'1' 
14'4 44'13 
14'5 2431 
14'6 U1'6 
14'7 47U 
146' 77'5 
1461 't'1 

1462 l!lilH 
10~ 44'13 
146' 26'1' 
146' •4n 
1466 U'il 
1467 1916 
147' '1801 
14'1 4731 
14'12 .,.,,. 
14n '662 

14'14 HH 

"''' ''"" ,,.,. 1051 
14'17 U51 
UU U3" 
UIU 3940 
1'1!12 !56'4 

un lllHe 

I 

JMS 
Ml,,T 
L,AS 
ANO 
SNA C:L.A 
JMP t 
OCA 
Cl.A CL.I. 
OCA ! 
JMP f 

CAI. 

I( 43 

RE ENT 
E:RIU'PP 
CMA 
1.01($[ 
RE:ER 

/CARRIAGE RET AN~ L1N£ rre:o 
/WAIT roR OPERAT~A I~T[RVENTIO~ 
/SW REG TO AC 
/MASI< BlT 6 
/SKIP !F NON•iERO 
/CONTINUE WITH PPP TST 

/AC•'1777 
/PL.AG TO rPP • LOC~ ONTO TST SEG~ENT 
/REENTER FPP TST 

/TMI~ AQUTlNE PRlNfS TME CONTENTS 0' 
/OFF~E! 22 or BASE REG TABLE lN , , MOOE 
I 
or22f P, ra 

JMS t PRINTR 
TXS2 
JMS I PR!NTR 
TX17 
TAO 
JMS 
.:, 

RESULT 
ocwoi 

/CONTAINS AET ADO 
/PRINT 
10,rstT 22 BASe REC 
/PAINT 
/EXP MSW I.SW 
/AC•POlNTt• TO orrSET !2 

JMP or22rp /RET TO PROGRAM 
I 
/TMl~ ~OUTlNE 'RlNfS TME CONTENTS Or 
/OFr~E! 22 or BASE RECISTElll IN 0 p MOC' 
I 
ornrn~, ri 

I 

JMS l 
TX32 
JM' l 
TXU 
TAO 
lAC 
JM~ 
•2 
JMP 

PRINTR 

PR!NTR 

RESULT 

OCWD1 

/CONTAINS RET ADO 
/PRINT 
/OFFSET 22 BASE REC 
/PAINT 
/MSW 1,.SW 
IAC•POJNTtR TO orrttT 22 
ISNC AC 

or220P IRET TO PROGRAM 

IUStD JN OOU8LE PRECISION MOOE 
1eoM~U!tS AOO or R4N NUM DATA ARG 
/ANO S!ORt' fN L.OC POINT 
I 
OPTR1 

f 

" CL.A CLL 
TAO 
TAO 
TAO 
OCA 
JMP 

rPJllR•1 
rPllllR•'-
1<6'?6 
POINT 
OPf R 

/CONTAINS RET ADO 

/IR1!NUM or ~ WORD ACC~SSES MAOE 
/lR1 • 1R1 
/AOO START or TABL.!3 •2 
/POINTER TO rPP RAN DATA A~G 
/Rr:T TO PROGRAM 

/USED IN Pl,,OATING POlNT ANO EXTENDED PRE~lSlON MOD~S 
/COMPU!ES DIRECT AODRESS O' RANDOM DATA AR~UMENT 
/ANO S!ORES lN L.OCATlON POINT 
I 
rpPTR1 el /CONTAINS RET ADO 

1'81'\I 



1~1.0Ail~S POIN' DATA EXE~C!SER 0 l Al.U'J 1111'103 2eAUG.n 1131 F'AOE 1.;,11 

93~ uu 13elil Cl,,A CLI. 
931 15~5 1007 TAO NUM 
Y38 1511'6 ~121 ANO K211! 
939 !.5~1 1650 SNA 01,,A /SKIP rr EPM TEST 
9421 15U 5322 JMP ME~E /f\IOT E"M 'f[ST 
941 1511 101217 no NUM 
1142 1512 Zl,10 AND K1 
943 15U 1650 SNA Cl.A /Sl<lP tr £PM T£ST USfS TAB~E 1 
944 1514 H45 TAO KUH /AOO lelilel TO UPOATf PO!NTER TO TABl,,ES 
\145 1515 1153 uo 1<5112 /POINTS TO TABl.E ~86 

946 1516 U51 TAO fPPIR•i /INC UP THROUG~ TA8L£ TO ARGUMENT 
9•'1 15"1 1051 'l'AD F'PPlfiU..1 /ETC 
U8 15221 Ul!J1 TAO rPPIJ~•! 
90 1'21 '~~3 JMP ,+2 /EPM TtST • 00 3 MORf 
950 U22 tl,'!14 ME"E' TAO 1<5115 
9'2, u~~ 1051 TAD rP~!R•1 /INC UP TH~OUGM TAIL£ TO A"GUM~NT 
9'2 1524 '-"'1 TAO F'Pl'l"•i /ETC 
953 15~5 U51 TA 0 F'PPtR•i 
954 1'26 3040 OCA POtNT /POlNTtR TO F'PP RAf\I DATA A"G 
955 uu 9'11'13 JMP t fF'PT~ /RfTU~N 

U6 I 
n7 1530 6116 1<6"1~. 6 '1"16 
ue 1'32, 2~41 ocwo;, ocwos 
y,9 un 21!10~ F'POCT2 e ,.,OC'l'T 
960 un U1!57 0'1'0C!21 OPOC'l'T 
9U u:u uu O'll'JR21 AP!lllt 
ua I 
96~ /TMl~ ~OUTIN~ USEO IN 'LOA'll'?NG POINT MOO~ ANC ~PM 
'64 /P-lNT~ TH~ TEST NUMBER WHICM rA%~EO 
9&; ITMt RANOOM NUMStR •RGUMtNT OR ARGUMENTS YSEO 
94~ /ANO T~t INCORRECT RtSU~TiNG A~GUMfNT 
961 I 
'68 2H0 •UH 
969 UH 001!!(8 il'F'O~TT t rs /CONTAINS RtT 400 
9i'&ii ~!all!~ •U7 JMS oc /~OUTJNE A~TERS Tf)fT Sf Af£M£NT 13 
vn. HA~ ... ,~ JMS t FR!NTR /PRINT 
912 201!1~ 240, TXU /TUT U 
~'73 ?i04 ''U JM$ ! CRT /CARRIAGE RET ANO ~INE rf£6 
914 ~in' 403 JMS ! PR NTR /PlltPl'I' 
~n; 20A~ 24U TX~' /RANOOM NUM ARG 
9i'~ 2Qle!7 '1413 JMS 1 PRfNTR /PMtNT 
917 zsu 2431 TXH /ElifP MSW 1.sw 
i18 2iU1 '1"1 JMS l rPPH IS'O-£ ADO OP RAN OAtA A~G %N LOC PO!NT 
919 ~012 1H'1 '!'AO NI.JM 
H(ll 2U3 0~21 ANO K20 
98~ U14 164fl! SH C;l!.,A /Sl<lP !r NOT AN £PM TEST 
982 U1' 1U1 TAO M3 
?e:s uu 1161 TAO M~ 
984 !011 3224 OC4 F"Pi 11.oc rP1 ! CONTENT! or AC 
985 2n0 1Z24 '!'AO rP! 
986 20=?1 3254 OCA F'P2 /L,OC ,,~ ' CONTENTS or At 
981 '"'2 1040 TAO F'OfNT /AC•FOtNT • 400 or DATA ARa fN TABl..E 1 
988 U23 41'2 JMS % OCW02 /PF! I "lT 
'i11!19 !024 21000 ,.,~, O'J /OCTAL. WOROS 
99" ~212, ,,!ll4 JMS I CR!.. 

a I' "' ,,_) 

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



~ 
~. ~ 

' 

/FL,OAtrNs ~OJNT OATA EXERCISER OlAL.1111 VH3 2eAUG•12 1'57 PAC£ 1~18 

~9· 2e26 4504 JMS 1 CRL. 
992 ~127 u111e TAO TS'15 
993 !030 '76'0 SNA CL.A /S~lP If EXECUTI~G TrST 15 
¥94 20:51 5244 JMP SI<! p 
995 20:52 44'73 JM!5 I PR!NTR /Pltl~T 
996 70:53 321'3 T X'!J0 /RAN NUM ARG 2 
991 2034 44,3 JMS l PRf NTR /PRINT 
998 un 2431 TX~7 /EXP MSW L.SW L.SW1 LSW2 LSWS 
999 2'0:56 1112 TAD 1<3 

1Hl1J 2937 U4fll TAO POINT 

~'°"" U•0 47'2 JMS J ocwo:z /PAINT 
Ul1l2 ~l'l. "'' .3 /3 oeUL. WOROS 
uei:s 21042 ''04 JMS l CRl. 
UllJ~ !Ill• 3 .,u JM!I t CRl. 

'""' 22144 4473 SKf P1 JM!I J PRlNTR /PRINT 
iHt 28'5 2'28 TXU /lNCORPtECT RESUL.TINC ARC 
S,H7 2"•6 •4'3 JMS l PRlNTR /PPtJN'f ,,PJ8 U•7 2431 TXS,7 /EXP MSW I.SW 
UH 2eJ!!fQl '"H CL.A CLI. /AC•llJ 
UUJ 21'l. U41 TAO PO!NT /AC•ADO or DATA ARO !N TAB~E 1 
uu UIJ2 uu TAO 1<4H /AOD 4!21 • •C~ADO er INCORRECT RESULT lN TABLE 2 
uu 2111n •1!J2 JM~ l OC:WD2 /Pllt I NT 
un !1'4 ElfllH P1'21 f /OCTAL. WOROS 
U1~ "" 4,IU JM' I CRl. 
U1' OIJ6 '6H JMP t 'POCTT /Rt?T TO PROGRAM 
uu I 
U17 /TWI~ ROUTINE USED IN OOUBL,E '"'EClSlON MOD! 
iu~ /PPtlNT~ TMt TEST NUMBER WMICM rAJLEO 
U19 /TMt RANDOM NUMBtR ARGUMEN' USf D ANO 
UH /TME INCORRECT RESULTING A•GUMtNT 
uai I 
ui U'7 """ DPOQ!T1 el /CONTAINS RET ADO 
un UH 4H1 JM' oc /ROUTINE ALTERS TEWT S•AfEMENT 13 
S.112~ 2ui 44711 JM!I I PR!NTR /fllltlNT 
uu 21U2 2'H un /TUT U 
un !lllU ,,, .. JMI I CRL. /CARRIAGE RET ANO LINE r!E6 
U27 2164 10117 TAC) NUM 
s.n@ !216' '78U lltAR 
1U9 !fll'6 7639 SlL CL.A /SKlP tr NOT A OOU!l.E PRECYSlON TEST 
UH 2167 '6'7 JMP I OPOCTT 
u:s~ 2i1'10 44'3 J'4!1 I l'Rf NTR /PRINT 
uu 21'l 2412 TXS,5 /IUNOOM NU'4 ARC 
Ul33 2172 40~ Jl'IS I PRtNTR /PlltINT 
uu 29'3 20111 TX2111 /MSW L,SW 
11113, 221'4 4472 JM!I 1 OP' /STORE ADO or DATA ARG IN ~oc POIN' 
u:st 211175 11111111 TAO PO!NT /Ae•ADO or DATA ARO tN TAB~E 3 
U37 2176 4752 JMI l OCW02 
UH 211117 1116 ·2 
U39 2U'Ql ''". JMS l CR~ /CARRIAGE RET ANO LINE r~EO 
1(04111 !U1 1U1 TAO TSU 
UJ4i, 1'V12 '76!11 SNA CL.A /SKIP !r EXECUTING TST 16 
U42 !1~3 'iU.• JMI' ,•U 
U43 ~1Pl4 •4'3 JMS J PRINTR /PRINT 
U4~ '1ll5 3111113 TX!HJ /RAN NUM ARG 
U4' r1u '"3 JMS I PRf NTR /PRINT 



/~~OA!INC PfOf~T 041'A EXEFIC:ISER 

24!5&1 

01 ALU V033 hAUl'i•'12 

/MSW I.SW 

'11:!7 PA6£ 1.;.19 

U;l4t 
S,W.14'7 
uo 
1~49 
U50 

""'1 ~"'2 
U153 

U''* 
'-''' U'~ 
UH 
use 
U'i uue 
U6;. 
un 
'"u uu 
1"6' UH 
i. flHi 7 
uiu 
U69 
U'1rll 
u1i 
UJ'12 
U1~ 
UH 
~~,, 

U't un un 
u19 
Ullf:! 
u11 
uu 
UI~ uu 
1&18' 
Ullt 
U87 
use 
U89 
1"9" 
U'~ 
U92 
U)93 
uu 
2.fl'9' 
U9t 
UJ97 
U98 
U99 
U00 

22,1!7 
?lUI 
uu 
2U~ 
!11:$ 
2U4 
2H5 
2UO 
2U7 
2120 
U21 
22,22 
U.2~ 
2:1,24 
2:1.u 
21u 

22,21 
!1SfJ 
21:,1 
2132 
!U~ 
!U4 
21n 
!1:U 
U31 
2141 
1141 
u•z 
t14:J 
2144 
21'' 
21•6 
2141 
'-1'0 

au 
1.040 
4'1'2 
7'!'16 
''04 
403 
2•ae 
44'13 
~"ta 
1~H 
U40 
U44 
4752 
'1'170 ,.,, 

0f)f/J2J 
'1;sC!l1 
1H7 
rnut 
U'54 
3106 
11H1 
12112 
'1IU 
PU6 
U!U 
r$.H 
1H6 
11Ul6 
1'216 
UH 
315;$ 
!172'7 

uu un 
21'32 2241 
21n uu 
21'4 HU 

2200 
22911 
1'21112 
2211JJ 
U04 
1'21!!5 

c 

2a0e 
111e00 
45Q!4 
44'13 
24'5 
44'13 
2462 

I 

TX20 
HO 
'!'AO 
JMS 
.2 
JMS 
JMS ! 
'\'XU 
JMS I 
TX2'5 
CL.A CL.I.. 
TAD 
HO 
JMS 
•2 
JMI' 

1<2 
POf NT 
ocwo& 
CRI., 
PRfNTR 

PR!NTR 

PO!NT 
I( 4 '"' OCW02 

/PRINT 
12 OCUI.. WOROS 

/Plil l NT 
/INCORlllECT RtSUl.TZNG ARG 
/PRJNT 
/MSW 1.sw 
I Ae!!!el 
/ACtADO OV DATA AR6 !N TAB~( 3 
/AOC 4~&1·AC~A00 or ?NCORREeT RrSUl,.T tN TABLE 4 

OPOCTT IR£T TO PROGRAM 

/TMI~ AOUT1NE ALTERS TEXT STAT£M£NT 13 
/SO !MAT TME TEST NUMBER JS CORRECT 
I oc, 

I rp,.T1, 
ocwr;i2, 
TXiJA t 
1<60, 
I 

fl) 

Cl.A Cl,.I.. 
uo 
ANtl 
uo 
Ot:A 
uo 
PITA 
RAR 
ANO 
TAO 
Cl.I. 
RT!. 
ATI. 
RTI. 
TAO 
oc• 1 
.,IMF t 

F'Pl'TR 
f'.ICWDS 
TXU+3 
60 

NUM 
I( 7 
KU 
SAi/ 
NUM 

I( '7 
KU 

UV 
TX!JA 
oe 

/CONTAINS RtT ADD 
IAC1f/J 
/Ae•NUM or P?P TSf 
/MASI< 1.,$ OCTAL. QMA~ 
/CONVERT TD ASCI! 
/SAY!'. !'I' 
/AC1NUM or rPP T!'f 
/ROTA Tr 2 A IGM'l'S 
/ROTUi 1 "UM'I' 
/MAS~ MS oeTAI. CHA~ 
ICONYE~T TO A$C!! 
!CL.UR L.INe 
!ROTATE ~ 1.E'f 
IROU'fl! 2 t.Er' 
/filO'f A Tl'. 2 l..Ell'lf' 
/COMBINE; 
/Al.T£R TEXT STATEMENT 13 
/Fl!!T TO PROGRAM 

IT~l~ ROUTINE !S USEO BY SOTM OP ANO rP 
/TO ~U!PUT TM£ CONfENTS or TME ACTIVE 
/P4RAM£TER ANO tN0£X REGISTER TAR~fS 

M00E5 

I 

APTlR1 
•2211J9' 
0 
JMS t 
JMS t 
'l'X2~ 
JMS % 
'l'X22 

CRL 
PR! N'!'R 

PRf NTR 

/CONTAINS RET AOO 
/CARRIAGE R(T ANO LINE rrE~ 
/PRINT 
/AV'T H.SL.t 
/PRINT 
trORMAT FOR APT TAB~E OAfA 



~ 
\ ' ' ) 

/fl.OAT IN~ 

U01 
1V2 
Ue!3 
Ul'!4 
U05 
Ue!6 
uoi7 
UH 
U1119 
uu 
U11 
U12 
U1J 
s.u• 
u.1; 
uo 
U17 uu 
U19 
U29 
U21 uu 
UH 
iu• u,i; 
U2t 
U21 
nu 
U.29 
UH 
U31 
uu 
U,SJ 
n~~ 
U3' 
U.3t 
U31 
U,38 
us9 
U.49 
u•1 
u•2 
u•~ uu 
u•' 
U4~ 
U41 
u•~ 
U,49 
U50 

·U!Jl 
U52 
U53 
uu 
U5; 

~ 

'OINT DATA EXE~Cf SER 01A~10 V0!3 2•AU1h'12 1U7 PUE 1.;.22 

221!16 
221'17 
22U 
22U 
2212 
2213 
2214 
221, 
2216 
2217 
2220 
22U 
'-222 
222:5 
U24 
!22' 
!226 
2221 
UH 
2232. 
'232 
U~J 
!234 
t2U 
!2U 
!231 
2241/,1 

1007 
"'1n 
1(>41/,1 
1161 
H121 
3i16 
1061 
4i41 
0eei0 
•;u 
,,~4 

44'i5 
2'16 
44'3 2,2, 
un 
4241 
1n; 
OU 
''04 
40i5 
2Uli! 
110 
•i•s. 
1'11 
4'"4 !SUI 

2241 PJIH 
P.2'2 1162 
!20 3H4 
uu 164S. 
!24, 31115 22•• ne.ie 
2241 142.4 
!291/,1 44'4 
221J1 201' 
:!'2!12 520 
22,:S 2241 
22!54 '~·1 

2255 IZIHS 
?21J6 '130'!0 
2257 1655 
22621 3006 
2261 22'5 
22112 He16 
2263 0Ul/.I 
2264 '1440 
c.i20 "2'0 

APi1 

I 

TAO 
ANO 
Si!A Cl.A 
TAO 
TAO 
OCA 
TAO 
JMS 

" JMS 
JMS 
JMS I 
TX2J 
JMS l 
TX24 
'I' AD 
JMS 
·1" JMS 
JMS 
JMS I 
TXH 
TAD 
JM~ 
•1 
JM' 
JM" 

NUM 
K22' 

"43 
MU 
AP1 
F'PAORS 
ocwos 
CRI. 
CRI. 
PR!NTR 

PR!NTR 

I<'" ocwos 
CRL, 
CRL. 
PR!NTR 

STST 
ocwos 
CRL 
AF'Ulll 

/SKIP lf NOT AN rP"4 TEST 

/SET u• NUMBER or GE~ERAL wo~os or OUTPUT 
/ACl!IAOO or APT T•BL.E 
/F'llll!til'I' 
/OCTAi. WOROS 
/CARRIAGE ~ET ANO LINE rrEO 
/CARRIAGE lllET ANO ~lNE rrEO 
/PRJN'I' 
tr'F' INDEX R£GISTElllS 
/Piil l N'I' 
1rORMA'I' roR rFP JNOEX lllEGl!TER CA,. 
IAC•SA or rpp )NOE• RECIS'l'[RS 

/CARRIAGE RET ANO LlNE rEEO 

/PRINT 
1sT nus 
IAC1ADORtSS 0, 1.0C STATUS 
/PlltlN'I' 
/OCTAL. STATUS WORD 

/RU 'l'O F'ROGRM4 

/TMI~ ~OUTlNE IS USEO TO OUTPUT 
/CON!INUOUI MEMORV L.OCATJONS IN OCTAL 
I 
OCWC!1 

I 

l/J 
TAD 
OCA 
TAD 
OCA 
Cl.A 
TAD 
JMS 
tSi 
JMP 
ISi 
JMP 

CLI. 
t 
t 

MS, 
14 
ocwos 
15 

/CONTAINS RET ADO 
/SUBTRACT I 'ROM AC 
ILOC 14•AD0•1 or OlTA 

/1.0C 1'1!1•U 

14 /AC•OA'l'A ARG 
OC'f'AL.S /OUTPIU'I' 
15 /SKIP' IF DONE 9 WOlllD! 
1 •4 INO•AGAIN 
ocwos 
oewos /RET TO PROGRAM 

/ROU!lNE TO PRINT OU'I' CONTENTS or A PARTtCULAR TEX' TA8LE 
I 
PRJN!1 (!I 

Cl.A 
TAD 
OCA 
tSl 
TAO 
ANO 
S~A 
JMP 

CLI. 
r PRINT 

SAV 
PRINT 
SAV 
It 77021 

,•3 

/CONTAINS RETURN JMP AODRESS TO ~O!NT or ENTRY 

/GET TEXT POINTER 

/JNC RETURN JMP ADORESS FO!NTER 
/GET WORO rROM TEXT TA8L£ 
/MASI< l'Jl'6 el•5 
/AC•9J 
/YES.WE ARE CONE 

~ 



lf.~OAT1~@ PO%NT OATA EXERCISER OIAL.111J Vlllm3 hAUG•12 71S7 PA!:E 1.:.21 

U56 
13,'H 
U58 
U59 
Ulle 
U6i 
U62 
U63 
uu 
U65 
Uti6 
U6?' 
U,68 
un 
un~ 
u1i 
U'2 
U13 
UH 
u15 
U'~ nn 
u1s 
U'9 use 
U,!!11 
ns2 
us~ 
ue• 
U!ll' ueo 
US7 
uu uu 
U91 
uvi 
U92 
U,93 
u,u 
uo; 
U,96 
Ut7 
:!,198 
uv9 
1,21'10 
1~1:'1~ 
UD12 
Ull'l3 
u04 
Urll5 
U06 
Urll1 
iieis 
Uill9 
1210 

~'-" -o~ ;.C---~~,-

2266 
"261 
221~ 
n11 
n12 
'2'13 
22'14 
22'' 
2276 
'22'7 
2:sm11J 
23111 
2J02 
2:Sfl3 
23U 
2305 
2:se6 
!;51117 
231(1 
7U1 
2312 
1-313 
2U,4 
2315 uu 

2317 
2:SH 
2:,21 
2322 
2:St:S 
uu 
232, 
2326 
2U7 
!3!21 
!331 
2332 
2333 
2334 
2355 
2336 
23~1 
2340 
2341, 
2342 

2343 
2344 
2345 

c 

4504 
5655 
152'21 
111J20 
'111J01 
'1014? 
'1012 
'H2 
'343 
.,~~21 

1016 
01:56 
1440 
5~Ql6 

''"' 5655 
U521 
,,~0 

1452 
13,43 
4343 
1JQl21 
2i!llJ6 
5262 

''"'2 

0H0 
71H6 
1i1116 
39"'6 
1:567 
3:$64 
1H6 
21116 
U66 
·~·3 1006 
12111!6 
'U4 
301!16 
2;'564 
5:S2' 
1300 
1143 
4J43 
!5111 

0HllJ 
6046 
'121Z!llJ 

JMS l CRL. 
JMF' ? F'RtNT 
s~o 

eML, 
UC 
RTR 
R'l'R 
R 'l'R 
JMS TYPE 
el,,4 CL.I. 
UO t SAV 
ANO "'1'1 
SU 
JMP 1 •3 
JM! 1 CR!. 
JMP' ? PR!NT 
TAO 1(3'4W 
SMA 
TAO KHH 
TAO 1<2U 
JM! TYFl'£ 
C:l,,A C:LI,, 
1$! SAV 
JMI' lf>~!NTt5 
MI. T 

I 

ICARRJAG£ RET ANO ~INE rEEO 
/RH TO PROGRAM 
/SKIP ON NEGATIVE AC 
/NO•COMPl.IMENT L.tNe 
/lNC Ae 
/ROTH~ 2 AJGMT 
/ROTH~ 2 RICMT 
IROTAT!'. ~ RlGMT 
ITV Pf 
IAC•0 
/GfT WORO PROM TEXT tABL.~ 
/MASI< BITS 6•U 
/AC•2! 
IYfS•Wt AR£ CONE 
/CARRIAGE ~ET ANO ~lNE VEEO 
/R!;T TO PROGRAM 
/AOC 31U TO AC 
/SKIP ON NEGATIVf AC 
/NO•AOO 41'0 TO AC 
IAOO 24!1l TO AC 
/TVF!'e'. 
/AC:"~ 
/INC 1,,0C $AV TO ~O!NT TO NtXf ARG 
/OUTPUT NEXT WORO ,ROM T£Xf TA9Lf 
/S~OUl.0 ~EVER GET ~ERE 

/TM lS ROUTINE 
/IN OC!AI. 

OUTPUT! CONTENTS or AC 

I 
ocu, 

I 

0 
!>tTI,, 
R'l'I. 
OCA 
uo 
OCA 
uo 
ANO 
UQ 
JM~ 
TAO 
"Tl,, 
RAI. 
OCA 
IH 
Jti!P 
Cl.A CL.I. 
uo 
JMS 
JMP ? 

uv 
M4 
COUNT 
SAV 
10' 
K~U 
T'l'PE 
UV 

SAV 
COUN'f 
•• u 
K24" 
TYPE 
OC'l'A 

/CONTAINS At? ADO 
!ROUTE 2 l..t:rT 
IROUU ! 1.E''f 
/SAi/£ 4C OUTPIJ'I' 
IAC1,.4 
/L,OC OOUNTh4 
IAC!•OU'fPU'I' 
/MASI< I.I l 'I'S hU 
ICONVE~T TO A$Cl! 
IOU'l"PU'I' ON TTY 
IAC•OU'Pl.l'I' 
/ROUT£ 2 I.Er'!' 
/ROHn'. 1 l.ErT 
ISAVt AC OUTFIU'I' 
/OONE:' 
/NO•OO ANOTHER CHA~AeT~R 
/Yl!'.S•Aed 
n.e111240 
/OUTPUT A SPAC~ TO T'Y 
/RU TO PROG~AM 

IT~lS ROU'l'JNE TYPES ONE eHARAC'l'ER 
I 
'1'YFE1 0 

n.s 
Cl.A 

ICONTA?NS RET ADD 
/AO TO PRlNT£R111C6R fkA6 
/Ae~0 

\ 

IN TtXT TABL.f 

I') ,, 



~ 
~ ~ 

1Fl.,OATl~~ PQlNT DATA EXERC!~ER OIAl.U V011J3 2•AUGe12 1'13? PAt;E 1,;,22 

~211 2~46 6e41 TSF' /SKIP lf rl.,AG SET 
11112 '34'1 5346 JMP 1•1 /IH!T 
1213 23512' 6042 TCP /Cl.EAR fl,,AG 
1'14 23'1 57 4:5 JMP I TYPE /R!'.T '1'0 PROGRAM 
1215 I 
12"6 /THlS ROUTINE issurs 3 CARRIAGE RETURNS 
1?17 /AND A 1.lNE F'EEO 
1~18 I 
1?19 23,2 02100 f:RL,F' I ~ /CONTAINS A[T ADO 
1220 231J3 731'!0 C:l.,A C:LI.. /.U::•fl! 
122+ 23'!14 a42 TAO 1<215 /AC•21' • CARRIAGE R£T 
1222 23'5 4343 JMS TVPE /OUTPUT 
1223 23'6 13,42 TAO 1<215 /AC:•215 • CARR!AGE RET 
1224 23!11 4343 JMS TVPE /OUTPUT 
1225 2360 1141 TAO 1<2i2 /AC•212 • 1.INE F'EEO 
122~ 2361 4343 JMS TVPE /OU'l'l'UT 
122'7 ?362 6042 TC' /CL.EAR F'L.AG 
122~ 2363 '''2 JMI' l C:RLF' /IU:T 'l'O fl'ROGRAM 
1229 
1?30 I 
U31 I 
U32 2364 0000 COUN!a 11! 

U33 236, 1'121'0 1<521, '" U34 2366 0260 1<2601 26el 
1(i:3~ 2:U7 11'!4 M41 •• 
U3~ 23'721 ,.,.," "ll,0' •3.121 
U31 I 
1238 /PAINT TtXT STATEMENTS 
1~39 I 
U•tl 24011l •2401!! 
u•i 240!0 0620 TX1~1 TE: XT ?f'PP ERROR? 

:!41!1 22140 
2U2 "''22 241!3 2u1 
2404 22VJtl 

U42 241!' 2 411.!; TX131 n:><T ?TUT xx ' 
2406 2~24 
241111 4040 
24Ul 3213tl 
2411 4U21 

U43 2412 2201 TX151 TE:><T 7~AN NUM ARG? 
2413 U40 
2414 162, 
2415 15421 
:1'416 03,22 
7411 1'111'10 

1fi44 2420 P1a01 TXU• TEXT ?eAO RESU~TtNG ARGT 
2421 11JH21 
2422 221'15 
2423 232, 
2424 14U 
2425 au 
242~ 0140 
?4'1 '113,22 
24~0 ei100 

- ----------~~-~~-



lt~OAT!NS PQlNT OATA EXERCISER 01•1..u Vl2i03 hAUGs72 1137 PAt;E 1ir23 

1?45 24~4 0,3121 TX171 Tf;XT U:XP MSW L.SW L.SW1 1.sw2 l,;SW3t 
2432 2040 
'433 41211' 
'4H 2~27 
H3' 4121411) 
243~ 1423 
2431 21411) 
244£1 42114 
!4'1 ?.~27 
2442 6141 
24':S 142:5 
t4U 2762 
244, 411JS,4 
u•o 2:527 ,. . ., 6~12il1J 

ia•~ 24511) U23 TXH1 TEXT 'IMSW L,SW T 
U'1 21411) 
!492 42114 
U';s 2;,J27 
!4!'4 4H21 

UH U!l5 214221 TXU• n:xr TAPT UBL,E7 
24'6 2441 
2457 2401 
uu IZliU,4 
uu 0,80 

U48 2462 OlU4 TX221 TtXT 'H'LO !"PC HUI BU£ Ol!'A fXP MSW 1..sw LSW1 1.sw2 LSW3 ' 
246~ 34412i 
246' 4£1136 
uu 211JB:S 
uu 4!04121 
20'1 1422 
24111 62141 
U71 411162 
24'2 0423 
24'3 11150 
2474 1720 
247, l'l2,411J 
2476 'H' 2471 3Ui1 

''H 4£1•0 
2'1'!1 uu 
''l'Jf! 2140 
!!HI~ 412114 ,,u ?:,S21 ,,Ql, 

'"'" Ul'l~ 142;s ,,rl!1 27111 
251121 4M4 
1511 2U7 
!512 62411) 
2513 1423 
2514 2763 
2515 4(2liiJIZ! 

' 
U49 2516 '-"620 TX231 TEXT ?F'll'P INDEX REG? 

jl 

~51'? 2040 

0 ( 
\, 



() ~. r~ 

/f~OATINC POlN' 'A'A EXE~C!SER n l Al,.111l Vl!lfll3 2-AUGe12 1I37 PUE 1~24 

2520 1116 
?.5?.1 2'40, 
?.522 3fll4fll ,,u ?2""5 
2524 "1~0 

1'"' :!525 tl,22 TX!41 TEXT ?lRllJ lR1 1R2 IR3 1R4 f R5 IR6 IR' ? 
25:!6 6fll42' 
2,n 42112, 
UH 2261 
?.531 •2140 
2'32 1.1,22 
'-':53 6241!1 ,,,. •u.1 
2'35 2~6~ 

'"6 .,,, 
un 1U2 
n•e 64•2! 
2'•1 •eu 
'-''2 226' 
u•~ •e•e 2,u 1U2 

"" 66•e 
2'•6 •eu 
U•1 2261 

""' •ue 
U'1 25§1 1411 TX251 Tt>CT '~OC 111 TIME OUT••'PP 010 NOT eoMPCETE TEST ' 

"'2 0~41 nn 6UI 
U'4 •U4 

"" 1US ,,,. 8'41 

"'' 172' 
2'61 U!J' 
11!$&1 ,,,. 
2'62 211121 
un •eu 
:uu 1U4 
nn 4116 
!566 1124 
2'•1 '"'~ 25'10 17U 
2571 21U4 
!572 0!524 
!57:5 ei,., 
2'" 24fl5 
2'75 2324 
2576 •e0e 

12'2 ,,,., Ul!l5 TX261 TEXT ?~CV CONTINUE WlL~ lNlTtATf A epu ~ORCEO EXIT ' 
2U'il 3141 
26'11 0H7 
260!2 1624 
un 1U6 
Uel4 2,~, 

26'-15 4fl27 
261116 1H4 





~ 
~ 

1rLOAffNS PO?NT DATA EXERCIS~R OIAl.10 V01!1J 2•AUG•'12 7f ~7 PACE 1~26 

U5'7 

U'~ 

U'9 

UH 

2616 21623 
'6'7 "'24 
27~0 4062 
noi4 624e 
270!2 1"21:"2,. 
'70!3 2305 
'70!4 402Z 

271'!' "''"'' ''"6 •ue 
270!7 ~~"'1 
2710 0411!4 
nu •022 
2112 ~5n 
2113 2'14 
2714 UH 
271!5 eitu 
2716 2,14 
~717 1'40 
21u 2ao 
211'1 U2' 
'722 104 
'1U 411Jl!Je 
21u eiou 
272' 2'14 
2126 4122 
2727 "''U 
27321 2,14 
2731 UOJfJ 
2732 lll5U 
2n3 24U 
21u mna 
21u •ui. 
1136 172' 
2131 40U 
2149 1711 
2741 1617 
042 244111 
274:$ 111101 
!744 2U5 
274, •124 
210 un 
'17•1 49215 
21!Jf11 21111' 
21'1 4U,1 
n!I~ 2H4 
27!13 1111 
271J4 16421 
27!95 1722 
""~ 400!1 
2797 41U3 
2'760 241.111 
1761 ?42' 
11!762 '-~41 
f?6J lt'l522 
27'4 2U 1 

T)(3J1 TEXT ?P' ADO RESUI. T? 

T)(351 TtlCT ?'MUl.M RESIJl.T t 

TX36t TEXT ?J'MUI. RESUI. U 

U311 TtXT ?E!TMER YOU oo NOT HAVE THE £PM OP,ION OR • STATUS ERROR oecuRREO ' 

.~ 



/~LOATl~8 PQ?Nf OATA EXERCISER 0 IAL.U VU3 hAUGw'12 '137 PUE 1•21 

2765 2~411J 
nu 111213 
2767 0~U 
21'1e 2222 
27'~ 21511!4 
n1~ 401.!llJ 

U6~ 2713 uu nu, TEXT ?HtT KfY CONT TO RtSTART T!ST t 
!7H 2HllJ 
27'' Uf/J5 
27'6 31411J 
'1.7'1 01111 
!IU 1624 
3!Ul1 4"24 
~HU'2 11•fJ 
311Jn 2205 
SIU 2~24 
!U5 0122 
321186 2UllJ 
Uf!'! 24QIJ 
!llJU 2U4 
lrJU •fJlllllJ 

U62 SU2 un T)(441 TPT ?SfT RSW<SW> 6 RE•EX PAlL ARC t 
3"13 2U0 
~u• 2in 
su' 2774 
SU6 2n1 
311J17 '16411J 
!llJHI U•llJ 
3111 221115 
3112 '51!1' 
3"23 3040 
3U• llltfl1 
3182' UH 
31826 40211 
SU1 221111 
!IH 4001 

U&J 3131 UH TX451 TEXT ?H !T KEY CONT ? 
38132 2441 
!U3 U1215 
3134 310 
3935 121~11 
3136 1U4 
3937 401219 

U64 ~.,,, 111U1 TX•H 1 TEXT TCONTlNUE WITH TEST OR! 
32141 16!4 
30•2 1:1.U 
311J•3 25121, 
311J'4 4021 
3(045 1V4 
3046 1040 
~0• 1 241lf' 
3"'0 2~24 

3~"1. 412111 
311!1112 2200 

1~6fj ~llJ'!J 221111 TX501 TEXT ?RAN NUM ARG 2? 

u ('1 
,;I 



~ 
........ 1'8', 

lfl,.OAffNc l'QIN' OAh EXERCISER OlAl.U Vlll03 2.AUG•'2 1131 PA~E 1,;,2e 

30'4 1640 
32!'5!5 !62, 
311JIJ6 1,40 
!'JllJl;7 e122 
!'!Ulll ?'1411J 
!'llll6~ 6,2!0 

1266 !'!062 1114 TX511 TEXT ?ILLEGAL rPP EXP urLO ' 
!'!063 HeJ' 
!'JllJ64 n11J1 
!'!2165 1'411l 
!'!"66 2620 
SU1 22140 
321'10 rl!,30 
!'l21'11 2040 
:511172 ,,2!6 
!'Jf 73 Ut? 
:517' 4HllJ 

U67 !'Jt'' 0ine TX,21 TEXT 7EXTENOEO PR£ClStON M00£7 
321't 2405 
321'7 a04 
SU0 0,04 
s1m1 42120 
!'!1~2 ~an 
:11n "'~11 
31fJ4 2H1 
!'!1"' 1716 
!'!106 401' 
31.91 17"'4 
sue 2' '90 

U68 SU.1 040, TX,3, TE;XT TO!PRESS RSW(SW> ' tr T 
SU2 U22 
su~ "''U 3U4 2~41 
311' nu 
:'12,,16 27'4 
!'lU1 2321 
31H 1t421 
:1121 ,,,4, 
3122 11216 
!51U 40el0 

U69 !'l1U 3U1 TX541 TEXT ?YOU 00 NOT MAVE? 
312' 2,40 
3126 111411 
!'ll,21 '"'16 31321 1724 
31:u 41"10 
3J,32 '1!U6 
3133 "''fl" u10 I 

1271 /8 MODE PROGRAM RUNNING CONCURRENTl.,Y WlTH rPP PROGRAM 
1272 I 
1273 3400 •34210 
1274 :5400 ~0fil0 PROG8.M1 IZ' /CONTA!NS RETURN TO A MODE P?OCRAM IN!TlAL!~tN6 rpp TESTS 
U75 !'JU1 301fll OCA 10 /lNlTlALLY CLEAR l.OC 1~ 

~i76 HCJl2 16(114 WA tT t I.AS /REAO SWlTC:HE:S 

--------~ .. ~~=--===- -----iiiiio ~ 



/tl.OA!iN! 'OfNT OATA EXERCISER OJAl..10 \/HJ hAUG•'12 1f!97 194GE 1929 

un HU ~u' ANO 1(4~ /MASK orr BITS a.6 ANO 891{ 
:,278 ~4214 1650 SNA eL.A /lP BIT 1 lS SET l.OCK ON;O TEST SEGMENT 
11?'19 :140, 5212 JMP .. , /NO • 00 NOT L.OCK ~N T~ TEST SEGMENT 
12 8l1J 34"6 13421 Cl.A CL.I. CMA IAC•11'1 
1283, :U~'1 ~•u OCA l L.01(5[ 1rl,,AG PPP TO l.OCK ONTO A PARTJeUL.AR TEST SEGMENT 
1282 5410 321U OCA u /Cl.EAR L.OC 10 so VPP PROG WILL. NOT T!Mf ouf 

"'83 :'J4U ''13 JMP ,•2 
us~ 3412 :5464 OCA t l.Ol<SE /Cl.EAR f"LAG 
1~85 '413 7611!4 L,AS IR!:AO SWlTC:MfS 
uu 3414 0l,S4 ANO K31 /MASK orr BITS 0•6 
Ull1 :3415 14521 SNA /SKIP tr Ae IS NON•ZEAO 
i,288 :3416 522? JM ft NI.I< /SW REO BITS 8•11 ! 0 OONT LOCK ONTO ANY TfST 
i.?89 SH? 72141 eM• ue 11.0CK ONTO TEST SE' tN'O SW RE6 Bf TS 8e11 
U90 114U Ul07 TAO NUM /ARE Wt PRES~NTL.V EXCCUTtN~ THfS TEST 
U9i, :'!U1 1440 SU /SKIP !F AC!le 
U92 3422 522? JMI' NI.I< /NO•OONT 1.,00!< ON 
U9~ HU 1:$41 Cl.A CL.I. CMA /YtS•l.OCK ON 
1294 34!4 HU OCA I L.OKTS 1r1.Ac ,pp TO l.OCI< ONTO PAR1teULAR TEST $£QUENC£ 
U9J uu 3SU O!;A u /Cl.EAR 1,,0C 1e TO PlllEVENT rPP T!ME OUT 
UH :!426 15232. JMP ,•3 
Ut'T :!427 1~210 Nl.1<1 Cl.A CL.I., /CO NOT 1,,0CK ONTO l'R~S~Nf ,PP TEST SEQUENCE 
U'~ :343" 346:5 OCA ? L.Ol<TS /Cl,,ElR f'l,,AG 
U99 S4S1 au TAC TEH.1 1rtL.I. TABl.E1 1' TBL1 'LAC fS RES£' 
UH S432 1640 SU Cl.A IS!<IP tr AC! U:lllO 
Ull1 :3433 5237 JMP .... 
nu 3434 1~40 Cl.A CL.I. CMA IAC!1'1'17v•TABl.E1 '~AC IS R!S£T 
un 343, 311!1' OCA Tai.;1 /SfT TBL.1 'I.AG TO •RrVeNf 11,,TE~!NG 0' TABl.r1 
nu S436 isaH JMP !'AN /GO TO RANQOM NUMB!R ROU,lNE 
un :343? 1U6 TAO T9t.;3 1r11.1. TABl.£3 l' TB~3 ,I.AC ts RESt' 
umt 3440 1640 SH CL.A /Sl<lll' IF' ACd 
u01 3441 526? JMP CONT 1eOTM lllANOOM NUMBElll TABLES HAVt BEtN rlL.L.EO 
ue~ 3442 1~40 Ci.A CL.I. CMA IAC•'11'11 
U09 :34'~ 3i,11'6 OCA TS~;J /S!T T~l.3 r1.•o TO 'R!V!Nt ll.T£RiNG TABt~3 
~3U :t4H 12,56 TAD 1(6171 /bOAO 6711•e8A ,OR TAB~ES 

U11 S40 l!i'U OCA u 
uu :uo '2'2 JMP ,•4 
~:s,,3 S44? 1~U RAN1 Ci.A CL.I. 
l~1' :UH U55 TAO K5177 /l,,OAO S?17••SA or ?Ael.£1 
U15 34!J1 3"11 oc• u /lNTO 1.0C U 
$,31~ H!J2 U'? TAO 1<14H /1.0AO •4H 
U11 H!JJ :5"13 OCA 13 /l NTO L.OC U 
1318 34114 uu RA1 TAO RANA /RANDOM NVMSER GENfRATOR 
tH9 3455 1021 CMI. t AC R'f'l. /COM~L.lMEN'I' t.lNC, INC AC ANO ROTATE AC 2 t.ErT 
UH H!56 :53t.1 OCA RANS o.e TO RANB 
1:s21 :'14'7 u:u TAO RANA /At'!•RANA 
i,322 300 1311 'l'AO RANS IAOO RANB 
U23 HI\:!. 1025 CMI. f Ar: FOL /COMPL.tMrNT t.lNC, INC AC AND ROTATE AC 1 l.!fT 
1324 HU 3316 OCA RANA /AC TO RANA 
U2' 3463 nu TAO RANA /ACll!IRANA 

132~ 3464 34:1.1 OCA ! u /O!POSTT IN SPfC!rfED TABl.E 
1~21 305 2013 ?S! 13 IOONf 400 TI MES 
1J28 3466 5254 JMF' RA /NO•OO IT i\CA!N 
1329 30'1 1022 CONT1 TAO lNrL.AG /L.OC INfL,AC TE~t.S PROG&M IF fPP ?NTERRUPTEO 
1330 :541 Ii' 7640 !U CL.#. 
1331 3471 '.1314 JMP TOONE 1ves-S'l'ART ~EXT rPP TEST 

0 f ~ 
I'-~ 

~) 

;e::_~ _-_ ..• ~ -t•--



- - -- ---~----

0 ~ ~ 

1rLQATIN8 PQtNT DATA EXE~Cf SER 0 I Al.Ul V01'J3 :!-AUG•'2 , , 117 PACE 1~31'l 

1J32 3472 2"10 ISi Ul /JNC TIME OUT LOOP 
1J33 3413 521212 JMP WA!T /1.00P THROUGM PROG8M ACATN 
1J34 3474 •473 JMS ! PR!NTR /PRJNT /MESSAGE 
UJ~ !'5415 2551 TX25 /1,.0C 1" TlMEO OUT 
133~ 3476 44'3 JMS t PRf NTR /PRJ~T /MUSA GE 
1J37 3417 2''' TX26 /KEY CONTlNUe WILi. ISSUE rPHLT 
133~ 3,H/ 1402 t.iLT /WAIT POR OP£RATOR INTfRVENTION 
1339 351111 1UeJ ,TAO 1<11'50 ILOAO •UllJ 
1"40 3,121~ 3QIUJ OCA u /PUT IN 1.0C U 
1~•1 351213 6554 rPMl.T /JOT •• epu 'ORCEO EXIT 
u•~ 35014 2eJUJ JSi UJ /INCREMENT 1.oc 11'! 
1~43 350!5 5U'4 JMP a•i n.n oeTAI. TtMU 
1~4' 350!6 12122 TAO IN,1.AG /MAS TM£ rPP lNTER~UPTeo 

U" 35l!l7 7640 UA t!l.A 
U4~ 35U 521212 JMP WA!T /YCS•CMtCK SW SETTINGS 
U~1 nu '4'3 JMS t PR!NTR /PAINT /MESSAGE 
U'' s,u uu TXU JrPP HUNG 
U49 35U 7402 MLT /e•••UNRECOVERABl.E HAl.T •• r,P HUNG•••• 
U'lll 3514 3H2 TOON£, OCA INfl.AG /Cl.EAR JNTtRRUPT ,~AG 
13'2. 3515 !J61!1e JMP ! PROG8M /START NEXT rPP TE!T 
U'2 I 
U!S:S 3,U 00H RAl'IA1 Ill /RANOOr-1 NUMBER A 

U'' SU1 eru.11 RAN81 Cl.I IRANOOM NUMBER B 
U'5 I 
U't IPOP•B PROGRAM SETf lNG UP ANO JNJTJATJNG rPP OPERA,lON! 
U'1 I 
U'!.' S'21 1;JH STAR!1 Cl.A CL.I. 
UH 3'21 1Ufll TAO 1<71011! /AC17'789 
UH 3U2 33,Rl1 oe• BtL:I. IS!T U' BEi.i. CNTR 

n•" nu •116 JMS l sT1o:ss 1oe W[ HAVE AN £PM rPP•1~ 
U62 n~• '12' JM"' t ,•{ 
U•f 3"' 3ff!lfl STAR 
nu I no HH uu STME~S1 STMES 
u•• I 
U67 :S6H •:$~1H! 
n•~ :SO fl I 1:$0 STAR1 Cl,.A CL.I. CHA /ACJ7'7'7 
U69 36"1 3922 OCA tN,1.AG 1srT IN,1.AG TO Al.I.OW ,ROG8 TO !NlTtAl.1.Y START PPP 
n1e 3682 4462 JMS I PROG8 /8MOOE CONTROL 
n1i un 761214 I.AS /RUO SW RfG 
U'2 3614 11.11!1 ANO K4HCl.I /MASI< 
u1;, 361!5 7640 SU Cl.A 11' AC IS NON•!ERO MAl.T AT ENO or PASS 
nu 36'16 '702 Ml.T /K[Y CONTINUE TO KEEP COlNC 
U1' I 
U16 /$£T u~ ANO START rPP1 TEST 
1~17 /TO BE EXECUTEO IN rl.OATING P01NT MOOE 
u1e I 
U79 36(!1 2U1 T11 1 Si! BELL /DONE 111 OCTAi. PAssrs 
s,380 36U !5U6 JMP 1•6 /NO•CONTlNUE 
U81 36U fleJQ!l2 tO' /TURN lNTtARUPTS OFr 
2,;'$8i! 3612 1141 TAO 1<21'!7 /Yt:S 
1383 3613 4~1'13 JMS 1 TYP I~! NG HY BELi. 
1384 3614 U60 TAO 1(170f /Sf.T 1,.l'IC 
us' 361, 3U7 oc• BEi.i. ISfLl.!HH 
U86 3616 6111.11 !ON /TURN !NTERRUPTS ON 



lfl.OATIN~ POtNT 04TA EXERCISER DlAl.U V003 2dUG•"2 7137 PAGE 1.;,31 

,,~137 3611 1110 TAO K:I. 11,.0AO TEST NUMBER t 
UBS ;,620 3011!1 OCA NUM /SNTO l,.OC NUM 
1389 3621 3n5 !'.!CA APT /Cl.EAR rtEl.O BlTS !N APT T•BLE ON PAGE 0 
l,390 36~2 11'1 TAO K400~ /l,.OAO 4000•START OP PPP CO~E 

1391 36?3 30:!6 DCA AP'\'+1 /STORE INTO rPe POYNTER IN APT TABl.E ON PAGE z 
un 3624 4163 JMS rPPST /S'fART fPP 
,,393 3625 4462 JMS ? PROG! /8MOOE CONTROi. 
:,~u 3626 32,l'l' OCA TBL.:1 /Cl.EAR TABl.E1 'LAG 
U95 I 
1396 /SfT UP ANO START rPP2 TfST 
097 /TO BE EXECUTED lN OOU81.£ PR~CtS?ON MOOE 
HH I un 3621 uu T21 TAO K2 /1,.0AO TEST NUMBER 2 
:. 41!'10 36321 3H7 OCA NUM /INTO 1.0C NUM 
,,,11l1 3631 'U3 JMS f"PPST IST AFIT f'Pf' 
10~ 3632 •02 JMS t PROG! /&MOOE CONT~OL 

Hl1l3 3633 33,06 OCA TBLJ /Cl.EAR TABl.E3 rl,.AG 
:. 4"' 4 I ,,,o /S~T v~ ANO START rPPl TtST 
140~ ITO BE EXECVTEO tN r~OATtNG PO!NT MOOE 
:.~en I 
1~'11~ 3634 u.u T ;J t TAO K~ ILOAO TEST NUMBER S 
1411!9 36~' 3"'117 OCA NUM II NTO LOC NUM 
l~Ul uu •1u JMS rPl!IST ISTAlltT F'Pll' 

'~u 3631 402 JMS % PROG8 /8MOOt CONTROi.. 
i~u 3640 31U oc• TBl,;1 ICL.E4R TAILE1 ,~AG 

14U I 
1!1~ 1$fT UP ANO START ,PP4 TEST 
uu /TO BE EXEQUTEO tN OOUBLt 'RfCISZON MOOE 
t!U I 
1~1'1 u•1 un u, TAO 1(4 /~CAO TEST NUMSER 4 
L~t& S64a 3H7 OCA NU-M /INTO L,01; NUM 
u1v S64~ '416;J JMI F'P!DST /SUIH F"PI' 
1!H SU4 •02 JMS i PROG8 /!MOOE CONfRO~ 
:.!U s6•' 31"6 oe• TPt,;3 IC~EAR TASL£3 'LAG 
t!!i I 
1•2~ /$fT u~ ANO START rpp; TEST 
142~ /TO BE EXE~UTEO IN rLOATtNC POINT MOOE 
1~2' I 
10~ 360 1U4 ,.,, TAO 1(5 /1,.0AO TEST NUMBER ' 
1421 360 3007 OCA NUM /lNTO L,OC NUM 
1~2~ !650 41U JMS F'Pl'ST /SUR'!' F'PP 
1~~9 36!11 40i ,JMS t PROGB 18M00[ CONTROL 
"430 36!32 3=.PI' OCA 'l'Bl.1 /CLEAR TAB~E1 rl.AG 
~~3" I 
H:S~ /SET UP ANO START rPP6 T£ST 
H33 /TO BE EXECUTEO tN OOUBL£ PR~C?SlON MOOE 
"~34 I 
"n; 36,3 1115 T61 TAO K6 /LOAO TEST NUMBER 6 
1~3~ U54 3H1 OCA NUM 11 NTO l.OC NUM 
1~31 :!!655 4444 JMS l Cl,.t,;SW /CbEAR LtAST SiGNl,ICANT WORO or OP AR~S 

1~3~ 3656 43,63 JMS F'PPS'f /S'UFU' F'PPI 
1~39 3651 4462 JMS I PRoGe /&MOOE CONTROL 
"H0 36'0 ll,06 OCA TBL3 /CLEAR TAB~EJ r1.AG ,,,41 I 

0 
(-~\ 

I "- / 

""""'-"'"- _-;..> ~;.,. 



c '~ ~; 
/Fl.OATlNB POINT OATA EXERCISER 01•1.u Vlll03 hAUG•"2 '137 PAGE 1•32 

S,~42 /SET UP AND START rPP1 TEST 
1443 /TO BE EXECUTED IN r1.0ATING POINT MOOE 
1444 I 
1445 3661 1116 'f'' TAD 1(7 /1.0AD TEST NUMBER ' 
14146 3662 3011J7 !'.lCA NUM /INTO 1.0C NUl-4 
1447 3663 4U3 .JMS F'PPST /START F'PP 
1448 3664 4462 JMS l PRO Ge /8MODE CONTROi. 
1.449 :566, :51Ql5 DCA TBL1 /Cl.EAR TABl.£1 'LAG 
14!50 I 
101 /SET UP AND START rPP1e TEST 
1ni /TO BE EXECUTE~ lN ooue1.t PR!ClSJON MOOE 
H'~ I 
,..,~ :5666 1U7 TU'l1 TAD KU /L,OAO TEST NUMBER {l'IJ 

"'" 3667 3H7 OCA NUM /lNTO l.OC NUM 

"''~ 
:5610 4444 JMS J Cl.LSW /Cl.EAR LEAST SJGNlPICANT WORO or OP ARGS 

l~'' S611 4S.U JMS F'PPST IS'f AlllT f'PP 
S,4'8 :5672 4462 JMS l PROG8 /8MOO£ CON'l'ROI. 
109 3673 3U6 OCA TSLJ /CLEAR TABLE3 r1.AG 
S,Ul'IJ I 
s.ui. /SET UP AND START rPP11 TEST 
1.462 /TO BE EXECUTED lN rLOATlNG POINT MODE 
,.,,~ I 
1464 3614 U211J TU1 TAD KU /LOAD TEST NUMBER !1 ,,,, 36'' 3U7 OCA NUM /INTO l.OC NUM 
1~6~ :5676 4163 JM~ F'PPST /STAFIT rPP ,,,., :5671 4462 JMS t PROG8 /9MOO£ CONTROL 
1,68 37H 3S,llJ' PCA TBl.1 /Cl.EAR TABl.£1 'I.AG 
"'69 I ,.,,, /$fT U~ AND START 'PP12 TtST 
1''1 /TO BE EXECU'l'EO lN OOUILE PRtCl$10N MOOE 
s.~n I 
,,,~ 3111 uu ,,,,, TAD t<U ILOAO TEST NUMBER {2 

'~" 371112 31Gl7 DCA NUM /INTO 1.0C: NUM 
,...,~ s1n 'lU JMS F'PPST /ST AlltT rP.-
S.~1~ S7fl4 •02 JMS l PROG8 /8t-IOOE CON'l'ROL ,..,., 311!!' 3lel6 OCA TBl,;3 /Cl.t•R TA9Lt~ 'LAG ,.,.,a I 

'"~" 
/$ET U~ AND START fPP1S TEST 

14111/.1 /TO BE EXECUTEO IN F'LOATlNG POJNT MOOE 

'"~'l I 

'"411 3796 U22 "''' UD l<U ILOAO TEST NUMBER !3 
148~ 31~1 31/.1217 OCA NUM /INTO LOC NUM 
1484 37:U 42,63 JMS F'Pl'ST IS'!' ART rPP 
14115 nu. •462 JMS l PROG8 /8MOOE CONTROL 
1,8~ 3712 3U5 OCA TBl.1 /Cl.E•R TABl.£1 PLAG 
14117 I 
,..ue /SfT u~ AND START rPP1• TEST 
14119 /TO BE EXECUTEO IN DOUBLE PRECISION MOOE 
1'981 I 
10:1. 37U 1123 T141 TAO 1<1' /LOAD TEST NUMBER 14 
1492 !714 31/.11117 DCA NUM /lNTO LOC NUM 
1493 3715 •444 Jt-IS l CL~SW /CLEAR LSW or RAN ARC t~ TA8LE3 
1494 3716 •l63 Jt-IS f'PPST /START F'PP 
149' 371'1 •462 JMS 1 PROG! /8MOOE CON'l'ROL 
1496 ~721/J 3lfl6 OCA TBJ.;3 /CLEAR TABLE3 rLAG 



1r~OA!iN8 POINT DATA EXERcf SER O!Al..U V0"3 2sAUGd2 7137 PAOE 1~33 

1~97 I 
1498 /SET UP ANO START rPP15 TEST 
1~99 /TO BE EXECU'l'EO IN Pl.OAT!NG 0 POiNT MOOE 
:.~eie I 
1;0~ 3721 1',24 '1'151 TAO I<' 15 /1,.0AO TtST NUMBER !5 
1;1212 3'122 3SP.!7 OCA NUM /l lllTO 1.oc NUM 
1!)0~ 3723 4445 JMS ! Al.~ElC /Al.,T£R RAN NUM EXP IN TA91.f1 
1'"~ 3124 'U:S JMS rPPST /START rPP 
v0' 372, 4462 JMS t PROG! /8MOOE COt<i!TROI. 
i:rn~ 3726 :s:.05 cc• TBl,.1 /Cl.EAR TABl.£1 r1.AG 
2,507 I 
00~ 1$fT UP ANO START ,PP16 TEST 
Vl1l9 /TO BE EXE~UTEO IN DOUll.E PREClS!ON PRlNT MOOE 
'-'UI I 
$,511 3727 1U5 TU I TAO KU 11.,0AO TtST NUMl£R 16 
:.u2 373i! 3i!l'!7 OCA NIJM /JNTO l.OC: NIJM 
:.u:s 3731 4l,63 JMS F'Pl'S'f /START '"" U1~ 3732 4 462 JMS t F'ROG8 /8MOOE CONTROi. 
1'1' 3733 31"6 OCA T9L3 /Cl.EAR TA91.E3 'I.AG 
u1u I 
011 /SET u~ ANO START rPP17 TEST 
~'18 !TO BE EX£~UTEO IN rl.OAT%NC POINT MOOE 
U19 I 
1'2" 3734 U26 T1,.' TAO 1(2,,, 11.0AO TEST NUMBER !1 
u2i 373, :5H7 OCA NUM /INTO L.OC NUM 
1'U 3736 4U~ JMS F'PPST /SURT ,pp 
Ui2:5 3737 44U JMS t F'ROGS /SMOOE CONTROL. 
U24 3H9 3~1'J' Of;A TBl,;1 /Cl.EAR TABl.E1 rL.AG 
vu 3741 111'12 TAO £PMOFIT /RUD E:PM 'L.AG 
UH 3'42 7641 Si!A Cl.A /S~I~ tr t'M OPTtON 
021 3743 !Sill!S JMI' STAR /F!f111!TART 'l'[S'fS 
UH I 
U29 /SET UP ANO START ,PP2m TEST 
uu /TO BE EX[~UTEO IN EXTENOEO ~R~Ci$ION MOOt 
'-'32- I 
1'32 3744 1U7 nm, TAO 1<221 11.0AO TEST NUMBER ie 
1'33 374, :5Qll'J7 OCA NUM /INTO L.OC NUM 
03~ 3746 -~63 JMS rPFST /UART VPP 
1'35 3747 '4462 JMS 1 PROG8 /8M00£ CONTROi.. 
U3~ 375£1 :5U6 OCA TBt,;J /CL.EAR TABL.£3 'I.AG 
,.,,3., I 
11lf:S8 /$!T UP ANO START ,PP21 TEST 
1~J9 /TO BE EXE~UTEO lN EXTfNCEO l'RtClSION MOOE 
n-0 I 
1!'4~ 37'1 1U0 '1'211 TAO 1<~1 lt.OAO TEST NUMBER 21 
1, .. a 5'1!J~ 3~~7 OCA NI.JM /INTO \.OC NUM 
1114~ 3753 42,63 JMS F'Pl'ST IS'!' AFtT ;pp 

1'"~ 5154 4462 JMS I PRO GS /8MOO£ CONTROi. 1,.., 5755 311ll5 OCA TBl.1 /C~EAR TAB\.E1 'I.AG 1, .. ~ I 
1'47 /SfT UP ANO START rPP22 TEST 
1'48 /TO BE EXECUTEO IN EXTfNOEO ?RfClSlON MOOE 
1!:U9 I 

1''" 3756 1131 '!'22' TAO I( 2:? /\.OAO TEST NUMBER 22 

1''1 5751 3001 OC:A NUM /INTO \.OC NUM 

u ,,F··~ 
( ! 

"·~ / 

....,J;f,,.-::-:""""'-• ~~~c 



~ 
,; ' 

......... 

/[l.O•irne PO?NT OA'l'A E)(ERCISER OlAl.U VIUJ3 2eAUGe72 7137 PAGE h34 

t''2 
1'53 
1;54 
1555 
1556 
V5?' 
1;58 
1~59 
1560 
1~61 
11'62 
U63 uu 
1u; 
1'6~ 
1~67 
06• 
U69 
u10 
u11 
0'2 
U'~ 

"''' ,.;,, 
U7fl 
U71 ,,,,, 
U79 
UB0 
081 
us2 uu uu ,.,a; 
U86 ,.,et 
1[)88 
U89 
U911l 

"''" U'2 
"''3 V94 ,,,,, 
1~96 
1'97 
1'98 
1'99 
u1110 
1H!1 
,, 6llJ 2 
16"'3 
H04 
Ulll; 
Ulll6 

:nu 4163 
:nu 4462 
n62 311'!6 

3763 1132 
3764 3li?ICl!7 
3765 4163 
3766 446~ 
31&1 3105 

377i! 1133 
37'1 311107 
3172 4163 
3173 402 
37H 3UJ6 
377, 52U 

I 
/SET 1,JP 
/TO BE 
I 
T 23 1 

I 
/Sf T UP 
/TO BE 
I 
T24t 

I 
I 
I 
I 

JMS 
JMS 
OCA 

rPPST 
PRO GS 
TBL3 

/START f"PP 
/8MOOt CONTROi. 
/Cl.EAR TABl.E3 rLAG 

ANO ST•RT rPP23 TEST 
EXECUTEO lN PRECISION MOOE 

TAO 1<23 11.0AO TEST NUMBER 23 
OCA NUM /INTO 1.0C NUM 
.,JMS F'PPST /STAAT F"PF 
JMS t PRO Ge /8MOOE CONTROi. 
OCA TBL1 /Cl.EAR TABl.E1 PLAG 

ANO START PPP24 TEST 
EXECUTED IN EXTENOEO PRtCISION MOOE 

TAO K24 11.0AO TEST NUMBER 24 
OCA NUM /INTO 1.0C NUM 
JMS F'PPST /START f'PP 
JMS l PROG9 /8MOOE CONTROL. 
OCA TSL3 /Cl.EAR T4Bl.E3 'LAG 
Ji'!P STAR /!U•START 'f£ST5 

I 
11111111 
1r~o•TJNG PO!NV COOE AAEA 
11111111 
I 
/TMlS ~lAST steTlON <rPP1•'PP1') Q, TMf ,p, ARf TM[MATtC 
/TES! OPERATES ON RANOOM NUM8tA ARCUMtNTS 
/lN !AB~E1 lr 'L.OA,ING POSNT MOO£ 
/QA !AB~£3 ir OOUBLE PREelS!ON MOOE 
/TME O~ERATlONS •Re or TM£ FORM ••••• 
/OR A•A/A WHERE TME RESULT EXP£CTEO IS 
/'fWE RANCOM NUMBER ARGUMENT tTSEl.r 
/TME RESU~TS ARE S'OREO !N 
/TA8~~2 tr rLOAT?N~ POtNT MOOE 
/OR !ABl.€4 ir OOUBLE PAEeJS?ON MOOE 
/TMES.E TAaLES ARE 400 OCTAL LOCATIONS 
/lN ~~NG'fH AND ARE LOCATED lN NUMERlCAI. S(~UENeE 
/STARTING AT LOCATION 6~~0 or LOWER 4K 
/AND £NO!NG AT LOCATJON 7777 or LOWER 4K 
I 
ITME SECONO SEeTtON <rPP~Zef"PP24) or TME ARITHMETIC 
/TeS! OPERATES lN TH£ SAM£ WAY AS THE PREVtous SrCTION 
/EXCEP! THAT TME EXTENCEO MOOE or OPERAT!ON ts TrSTEn 
ITMlS. ~~TENOEO PREetSlON MOOE or OPERA'flON <EPM> 
/USES !H£ SAME TABLES AS TM£ P~EVIOUS SECT!ON eur A~L 
/lN !HE SAM£ r~OAT!NG POINT MOOE 
I 
/EXE9U!£ IN r1.QATlNG POlNT MOCf 
/MOVE RANDOM A"G TABL£1 TO TAB~E2 

~ I , 



/EL,OATINO POINT OATA EXERCSS~R DIAl..U V003 2eAUG•'1!2 7' S1 PAGE 1935 

U0'1 I 
UH 40HI •41!!H 
U09 4iHHI.! 1130 F'Pfll.1 JSR 
u10 400:1, 4113 F"SfT /S!'.TUP F'OR TST 
uu 41iH'2 ~035 STARTr 
a1~ Ol'!3 ~510 Pl.,0Al5U /L.OAO 'ROM TABL.£1 
:1,613 OU 5715 TABL.H•3 
U'-' 4fJOJ' 6530 rnAl5U /STORE IN 'l'ABL.f 2 
1615 'liH!6 '"'' TUL.E2•3 
U1~ '"'" U30 JSR /COMPA-t 'l'ABLE1 Wl'M TABLE! 
:1,611 •11110 5017 rCMPR 
uu 4 011 zue JXN I U" /COMPL.f TtO BL.OCI< 
1U9 4012 4H3 F'PP1•3 
OH 4013 0H2 F'CL,A l'!'U 
1ui 4eJ14 uu rAODl2U /1,.0CI< ONTO TST 
uu 4115 U40 JN! 11r OF'PSE'I' 1~ JS NON9Z!RO 
uu 4f1J16 4ei!f1J F'PP1 
162~ 411!1 'l' 0f1JH rpq'\' /NO•E'.XU 
U25 I 
H2~ /tXE9U!E IN OOUBl..E PAEClSlON MOOf 
~U'l' /MOV~ ~ANDOM ARG 'l'ABl..£3 TO TABl.,E4 
UH I 
uu 4f1JH uu ,.,.,.a, Ji A 
UH 4US. '1'6 OP~£'!' /SUUI' fl'OR TST 
u:si 40?.2 01U16 S'l'UITO 
uu 4fll23 "'U rt..OA 15U 11,,0AO IUNOOM UG 
~·:53 41U4 6716 'l'Ul..£3•2 1ri:toM 'u1.r:3 
u:s~ 402, 6530 r$TA15U /S,.0111£ SAME 
U3' 4026 '~'6 '!'A91..Eh2 I pi UBL.£4 
U3~ 4021 U31 J$R /,JMP•SAVE R['!'IJRN 
U3'1 41!1:!11 sau OP~Ml'R no co~PA;.tt sue 
U3~ 42131 2.H JXN!U9 ICOM,..1..!'.TEO BL.OCK 
uu 4032 4123 rPfi'2•~ 
U421 40!!3 00112 II' ti I.A /YU 
U41 4034 12U P'A0012U 11.otn< ONTO TS'!' 
U42 41!13' 1940 JNl!! 1tr OFFSET 1.~ IS NON•ifRO 
U4~ 4QJ3~ 4&12111 rPP2 
U4~ 4n'1 0Hi1 'tX lT /NCl•f.:X ! '\' 
U4' I 
uo /EXE~U!t IN r1.o•TlNG POINT MOO~ 
U41 /AOO SYBTRACT 'EST 
U4~ I 
U49 4040 U3lll F'P!l'31 JSR /JMP•SAV~ AE'l'UlllN 
H5il 41ZJ41 4113 rs tr /S!:TUP SUB 

U'1 4042 0005 ST AR Tr 
U52 4043 121510 F'l,.0Al5i0 /1.0AD RANDOM ARG 
165J 4044 '7"5 T48L.£1•3 trlllOM HBL.£1 
U!4 4'1145 1410 F'ADD!4Ul /HA 
S,055 4f11.C6 '7'5 '!'ABl.£1113 
U!56 ·~,..,. 2410 rSU814U /AeAd 

10!51 4050 ,.,,,., UBLE11113 
1658 4fll51 65~0 F'STA15H /S'l'O~E IN 'l'AB~£2 

1659 4(11!!12 6315 'i'ABl..E2ar3 
U60 4K'53 as0 JSR /JMPeSAV£ AETVRN 
1661 401'4 51H1 F'CMPAS /Cflt-1PAFIE SUB 

~i (~~ 
\~,~ _; / 

~-~ 



~ ~' 

l~l,,0A!lN5 'O!NT DATA EXERCISER 01Al.10 V003 ~•AUG•'12 7137 l'AtlE 1~36 

l,662 
1663 
U64 
166!5 
11166 
1661 
1668 
U69 
u10 
U"1 
1672 
U'13 
UH 
161; 
16'~ 
U71 
U'18 
s.019 uu 
1681 
uu 
Ull3 
uu 
U8' 
U8~ 
U81 un un 
U'e 
U91 
U92 
U91 ,_.,, ,..,, 
U96 uo 
1098 
U99 
s.1~e 
1'1181 
l,n'l2 
111!!3 
S,11'14 
170!5 
1706 
1707 
1108 
111'19 
\710 
1711 
Hli 
1113 
1714 
171, 
1716 

40,5 
40§6 
4057 
40A0 
4061 
4062 
4063 

4064 
4065 
4U6 
4067 
48'70 
071 
4072 
4073 
40'4 
407, 
411176 
4171 
•ue 
4111 
41112 
4111:5 
41"4 
4111, 
43,1!!6 
41fl7 

411" 
4111 
4112 
4U3 
4114 
411' 
4U6 
4U1 
41U 
4121 
4122 
4123 
4124 
412, 
4126 
4121 
43,30 
4131 
4132 
41~3 

211110 
4043 
~002 

1~10 
1040 
4040 
1'1000 

U.30 
53,56 
001116 
ll!?U 
6716 
14121 
6716 
24121 
61'6 
65~il 

'~'6 
12,38 
5266 
2u121 
•u1 
0H2 
12U 
UJ4fJ 
4064 
0&JU 

1U0 
41U 
00u 
0!H0 ,.,,, 
00Q.!4 
6212 
4410 ,.,,, 
6214 
3212 
6,30 
6~75 
U,30 
5eJ'12 
~1Cll0 
4113 
11!'1:102 
1210 
1040 

I 

JXl'lllUlel 
F'PP3•3 
F'Cl,,A 
rioo12ui 
JNE: 
F'PF3 
rEXl'I' 

IEXECU!E IN OQUBI.£ 
IADO•SUBTRAC'I' 'EST 
I 
F'PP4t 

I 

JSR 
OPS ET 
STAR'l'O 
F'l,,OA: ''" T ABl.t3•2 
rAC014U 
TABl..t:S.2 
rsua1•u1 
UBl..Eih2 
rSH15321 
TA91.[h2 
J$R 
O'OMPR 
JXNI ue 
J'll'fl4•3 
re~• 
rAOOl2U 
JNt 
rPP4 
rtic 1T 

/COMPl.,E:TEC Sl..OCK 

IYfS 
11,.0CI< ONTO TST 
II' OF'FSET 1~ is NONel£RO 

/NO•E:X tT 

P~EC IS l ON !'400£ 

IJMP•SAVt RETURN 
IStTUll' SUB 

/1.0AO •ANOOM ARG 
IP'AOM T ABL.£3 
IOA 

/UhA 

/$TORE RE:SUl.T 
ltN TUL.U 
IJMP•SAVE RtTURN 
ICOMPM~E SUB 
ICOMPl.ETEQ BLOCK 

IYU 
11.001< ONTO n:n 
11r OPrStT 10 JS NON9ifRO 

INO•[X IT 

IEXE~U!E IN r1.0ATING POINT MOOt 
IMU1.!l~l.Y•DIV10£ TtST 
I 
rpP51 JSR 

rsn 
STAR Tr 
J'l.CIA 1 'U 
T 4Bl.fh3 
rNORM 
rs-u1212 
F'MUl,.1410 
TABl,,,£3.wJ 
rsu 12l-' 
ron1212 
rSTA 15UJ 
TA81..E2w3 
JSR 
F'CMP~O 
JXN I U0 
F'PF5•3 
F'Cl.A 
r AOO l 210 
JNE! 

IJMP•SAVt RETERN 
1snu" sue 
11.0AO RANOOM ARG 
O'ROM 'P UL,[1 
INORMAl.lU: 
/STORE IN orrSET 1! 
/AU 

/$TOR£ lN OF'F'StT 14 
IUAIA 
/STORE RESULT 
/IN UBl.U 
IJMPwSAVE RETl,IRN 
/COMPARE sue 
/COMPl,.ETEO BLOCK 

/YE:S 
11,.0CI< ONTO TST 
/IF' orrstT 10 IS NONwtERC 

,-...., 

·-



/~l,,OATtNS •OtNT DATA £XERCt$ER D 1 Al.U viu;s 2dUGv'2 1U1 PAf!E 1•:s1 

1111 41,34 4110 P'PF'5 
1718 •1~5 I'""" F'EXlT /NO•£X lT 
:r 719 I 
1722! /EXE9U!E IN OOUBI.£ PREeISION MOOE 
1121 /MU~!JPl,.V•DlVIOE TfST 
1122 I 
1123 4136 U30 F'PP61 .JSR /JMP•SAVE RETURN 
112~ 41n 5:0!!16 OPS ET /SUU"' ROUTtNE 
1125 4140 9J006 STll'nO 
112t 4141 "'U f'L,0Al5l0 /l.,OAO RANDOM ARG 
1121 •1•2 6'16 TABl.£312 /J'ROM T ABl.t:s 
1128 4143 HU rMVl.14U /OA 
,.,. 29 4144 61?'6 TABl.£3•2 
H30 4145 6U4 P'SH1214 /STORE lN orrs~T 14 
1131 41'6 :uu ro1v100 /AU/A 
1 '132 •i•1 6176 TABL.£3112 
173~ 4150 6530 rSTAi550 /STORE RUUL.'1' 
1 '134 43,51 1~'6 UBl.E'.4112 /l foJ H91,.£4 
2,73, 41!!12 u~e JSR /JMPwS4V£ RETURN 
1136 41!!13 5266 CPCMll!i /COMF'ARE SUB 
s. 131 41'4 22,1!0 JXN I UfJ /COMPl.,EH:O BLOCK 
"138 41!55 4141 P'Pl'6•3 
1'139 43,!56 00f!2 P"Cl.A /YES 

"''" 41!!11 uu rAODl2U II.CCI< ONTO TS'f 
,.,...~ 41621 190 JNR: 1%' orPSET 1~ JS NONwiiRo 
1142 4162. 4136 P"Pfll6 
114~ 41'2 0Hfl f't>en /N!h1!:X ! 'I' ,,.,.,. I 

~"'' 
/EXE9U!EO IN r1.oATlNG POINT MOOE 

S,70 /NORMAl.l!t•ALl~N T£ST 
per I 
t148. 4U~ 1UI ,,,.,, J$R I JMlhS AVt: AE'l'UlllN 
i10 4164 41U rsn ISUUP SUB 
~1'11 416' 0tH STARTr 
ini 410 04UJ rl.OAl4U 11,,0AO RAf\IDOM ARG 
s.n2 4l,61 ,.,.,6 TAll.,U,1112 /,ll!OM '!' 01.U 
f15~ 41711 011\106 STARTQ 
H!U 4;7.71 0022 A TX I~ /STORE: lN lR 2 
17"5 41'2 "'"'' ST ARTF 
1'?'6 42,.73 "'"'' f'l.DAtnei /LOAD RANDOM ARG 
H'7 41'4 ,,,, UBl.£'.1113 /J'ROM HBl..'1 
HU 41'' 0H4 rNORM /NORMALUE 
11!19 4116 uu Al,,Nl2 /Al.UN O"I IR i 
HH 41'7 0011!4 PNORM IETC 
17&• 42~£1 0012 Al.Nl2 
1762 42!1!1 0004 F'NORM 
1763 42m2 011112 Al.Nl2 
HU 4:Z~3 011104 rNORM 
170 4204 Ql(IJS,2 A1,,Nl2 
1766 420, ('1004 !"NORM 
1 '16'1 42rll6 "11012 Ai.NI~ 
1768 42911 653111 F'$TA!530 /$TORE RE:SUL.T 
1769 4210 6~15 TUL.E2•3 11 N HSl.£2 
1110 4i11 1130 J$R /JMP@SAVE: RETURN 
rn1 4212 5011 F'CMPll! /COMPA~E SUB 

0 () 
"'------·~;,-



~ ~ 

lfl.,QATINC PO!N'f OATA EXERCtS~R OIAl.10 V003 2eAUG•12 7137 PACE 1.;35 

1772 
1713 
t?74 1.,.,., 
1776 
pn 
1.778 
1179 
1''811) 
118~ 
1782 
1183 
1784 
1185 
1'78~ 
2,'181 
2,788 
1., 89 
'790 
H9i 
,. 792 
,, 193 
1794 
179J 
2,796 
119; 
2,798 
1799 
Urlllll 
umi 
un 
um~ nu 
ue; 
U06 
1001 
1fl!l8 
U0W nu 
uu 
1812 
U13 
1in4 
1U!S 
18"6 
u17 
18:1,8 
11f:1,9 
U20 
182,,, 
U22 
1.823 
U24 
11:12' 
1826 

4213 2U!" 
4214 'U6 
4215 ~0el2 
4216 12Ul 
4211 1040 
4220 4~63 
4221 0000 

4222 1"3121 
4223 52,6'1 
•22• 0006 
4225 0712 
42U 0014 
4221 001' 
4230 0014 
4231 ~01' 
42341? 21014 
4233 001' 
4234 0014 
423' 0u' 
42:96 218114 
•231 ei0u 
424f:I 6131 
4241 U3" 
42•2 52'' 
4z•:s 2=.~ei 
4244 •2U 
4245 01111112 
420 12111 
4241 uo 
42'9 4222 
4211 0U0 

4252 1Ull' 
4253 •1•1 
4254 1'1005 
42'' 01u 
42'56 1134 
42!17 62:!4 
426'!1 i'!6U 
4261 5(>34 
4262 11l634 
4263 22~4 
4264 1000 
42&5 42&7 

I 

JXN I Ul0 
f'Pf11•3 
f'Cl.A 
P'A0012UI 
.JNf 
F'PP7 
PPlT 

ICOMPl.tD Bl.OCI< 

/YfS 
/1,.0CI( ONTO TS'f 
llP orrsrT 1~ IS NeN~ERO 

INO•EXIT 

IEXECU!E IN OOUBl.E P~EClSlON MOD£ 
ITES!S SHJf'TtNC or THE F'AC VIA Al.N INS'!' 
lfNOEX REG 4 CONTA!NS NUM ~lGH'f SH%rTS 
IJNDEX REG 5 CONTAINS NU~ I.Er'\' S~lFTS 
I 
P?P101 

I 

JSR 
OPSt'f1 
STARTO 
q,OA I H2 
Al,,Nl4 
Al.,Nl5 
AL,Nl4 
Al.NI' 
Al,,Nl4 
Al.Nl9 
Al.Niil 
Al.Ill" 
Al.NII 
Al.NI' 
1"$TA11U 
J$R 
Oli'C:PR1 
JXN11U 
,.,,.~,,., 

P'Cl.A 
ll'AOD12U 
JN£ 
rPl'UJ 
rf;XU 

IJMP•SAVE RETURN 
/SETUP sue 
11.,0AO RAN ARG PROM TABl.E 3 
/SWl'T VtA JR 4 
/SWll"'\' VU IR ' 
/['f'C 

/STORE RESUI.'\' IN TABLE4 
/JMP•SAVE RETURN 
/COM!l'ARE ROUTINE 
/COMPL.tTEO 81.0CK 

/YU 
/LOCI< ONTO TST 
/lf o;FStT 10 lS NON•i,Ro 

/NO•!X tT 

IEXE~U!EO IN rl.OAT!NG POtNT MOOE 
/AOD TO MtMORY•SUBTRAC'\' TES'\' 
/PRELIMlNARY COMPARE Oil' rAODM ANO rAOO RtSULTS MADE 
/T~EY ~MOUl.O Br EQUAL 
I 
PPP111 JSR 

rs.EH 
STAR'\'f" 
rl.,CAIH.3 
PA0011S4 
rsu 12u 
F'l.,OA!6i3 
PAOOt-11634 
F'l.,OA 1634 
F'SUBl234 
JEO 
GOU 

/,.IMP.SAVE RETURN 
1snuP sua 
11.0AO RAN ARG rROM TABLE! 
IUA 
1s'f'ORE IN orrseT 3• 
lf.OAO RAN ARG FROM TABl.Ei 
I UA TO MEMORY 
/1.0AO HA 
/SUBTRACT OfF'S~T 34 
/SWOULO EQUAL tERO 
/HS 

-----·-----~~-==;: ~-·~~ 

~ 



1il.OA!lN8 POINT DA'A EXERCIS~R OIAl.U \101113 hAUG•72 1131 PA~E 1•39 

u21 4266 0090 q;iqT trAOOM ANO rAOO Rt9ULTS ~!FFER 
2,628 426'1 0u:s ~OU• r1,.!H l 6t3 /1.0AO ARG IN TAB!..[{ 
~829 4270 6634 rSTA l 634 /STORE BACK ?N TAB~E2 
1830 4271 t1321 .,!Si' /JMP•SAVf RETURN 
1t$31 4272 5'317 rr,;:MPR /COMP A Rt 
Uli 4273 21~0 JXNI 11Ul /COMPl.ETEtl Bl..OC!I< 
U33 42'14 '255 rPPU•3 
ia:s~ 42'' 0H2 r(;j,,A /YU 
1835 4276 12U F'A0012U /1,.0CI< ONTO TST 
1u~ 42'7 U40 JNE'. ,,, orrstT 1~ IS NONa~!RO 
u:n 4311121 '2'2 F'PPU. 
in~ 43fl1 0He rf;XIT INO•EXIT ,,u, I 
u•e /EXE~U!EO IN COUBI.£ PRECISION MOOE 

"''l /ADO TO MtMORY•SUBTRACT TEST 
U4f? /PREbJMlNARY COMPARE or F'AOOM ANO PAOO R£$Ul.TS ARE MAO! 
04~ IT~EY ~HOUl.O Bf EQUAi. 
u•~ I 
no •~m2 1U21 '"""2' JSR IJMP•SAVE: RETU~N 
iu~ 43@!3 !5U2 DPSt'l'2 /SETUP sue 
U47 4;jU ti!H6 STAR'!'O 
uo 4~6' lll1U F'L.OA17H /L.OAO ~AN ARG ,ROM TABLE3 
uo .. ~,. 1731 F'AOOl7U /AU 
use ·~,., 6134 rSTAl2U /STORE IN orrs~T ~4 

U!J1. 4URI 21612 'I.CAI 6t2 /LOAO ~AN A~C ,ROM TABLE3 
1052 4~U 56:U rAODt-q n1 /AU 'fO MEMO~'l' 

'-''~ 4U2 mu1 rl.,OA 1631 /L.OAO "tSUl.T A•A 
U"~ 4313 2234 f'$UB12:14 /SUBTRACT orrs~T 34 
nn 4U4 UH JtCI /SMOUL.0 EGUAL. itRO 
U't 4U5 4U7 GOU /YU 
S,051 4:Ut rlllrllt rtxn /,AOOM ANO FADO R£9UL'' 01rrtR 
U!Jf 4U1 mtu GOU1 rl,,DA I u~ /LCAO A~G IN TAIL.£! 
un 4HI 6631 'STAl6U JSTO~E SACK 1N TAB~£4 
nu ·~21 uu JSR /JMP•SAV!: "E'l'URN 
iu• 4324! 5266 OPCMPR /COMPARE sue 
un OU 2~01 JXN au /C:OMFL.!'.TtO BL.Ot:K 
1u~ 4324 ·~u F'P'FU•S 
U64 ·~u l!lfU!2 rel.A /YU 
un 4U6 uu J'AD012U 11,,,0CI< ONTO 'UT 
10~ 4U1 U41 JNf! 11r orPS£T 1~ IS NONai!RO 
UH 4330 4U2 ,,,,u 
UH 4331 001!11 rt x 1'I' /NO•E'.XST 
069 I 
u10 /EXE9U!EC IN r~OATf NG POINT MOOE 
117~ /MU~!iP!,,V TO MfMORV OIVInt TEST 
111i ,,RELJM(NARY COMPARE or PMULM ANO PMUL R~SULTS ARE MAOf 
U13 /TWtY ~HOVI.ti Bf EQUAL. 
1814 I 
111~ 4332 U3eJ f"Pl'H1 J!iR /JMl'•SAVE RETURN 
18'6 4333 4142. rsn1 /SUUP SUB 
1877 4JU 000, STARTr 
$,818 433' rn13 f'l,.OA P~J /hOAO RAN ARG VROM TAB~E1 
1~79 4336 0004 PNORM /NORMA!,,tH: 
us0 433'? 6212 rSTA 1212 1sT0Rt IN orrscT i! 
1H'- 4:J4(6 4734 rMUh 11:54 /AU 

/ 

() ~~ 
' j' 

~ 
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:S,882 
1883 
1t184 
tf,j8~ 
1886 
1sa7 
11588 
1689 
UH 
1891 
2,&92 
s,89~ uu 
2,195 
S,896 
U91 
S,l-98 
109·9 
S,9H 
UPJ~ 
s. 9212 
n0~ 

s. '"~ ""' ,.,u 
s. 9"1 
Ul!l~ 
UR19 
l!U uu nu nu 
ni' 
S.91, 
n1~ 
S.'11 nu 
S,919 
UH 
U23.. 
U22 uu 
1924 
2,925 
l?U 
S,921 
028 
S,929 
UH 
1n1 
1n2 
2,933 
1934 
s,93!s 
1936 

43•1 
4342 
4343 
4344 
4345 
4346 
4347 
43'" 
43!J1 
43'2 
43!3 
431!14 
43!55 
43!6 
43!11 
43621 
436·" 
4362 
4363 

4U• 
436' 
4:$66 
4U1 
4370 
4371 
4372 
on 
4:S'4 
437, 
4376 
4371 
44H 
44111J1 
44192 
44111J 3 
44"4 
441!1' 
441!16 
44011 
441" 
44U 
4412 
4413 

6aH 
Z212 
1634 
Ql634 
2234 
1000 
43!11 
lll0Hl 
et6U 
66:54 
12.30 
5817 
212111.1 
4H5 
0H2 
1i11/J 
1040 
4n2 
0001" 

UH 
!5212 
011106 
07u 
4731 
6234 
euz 
'16U 
fl631 
22:!4 
11111!11/J 
401 
lll0H 
l!l6U 
663" 
11:50 
!5266 
21H 
4~61 
fll01!l2 
UUI 
1"40 
4U4 
111H0 

4414 U:50 

G0131 

I 

rs~A12s• 
f'l.OA12l2 
F'MlJl,,MJ634 
F'l.OA 1634 
rsua12s• 
Jtll 
G01.3 
rcxn 
rCoA I 6s.J 
F'STAl6S4 
JSR 
rCMPR 
JXN I Ufl 
rPP13•S 
f'Cl.A 
rA0012U 
JNE: 
rPP:U 
F'f:XIT 

/STORE lN orrS[T 34 
/L,OAO OFF'StT 12 
/A•A TO MEMORY 
11..0AO RESUl.T A•A 
ISUBT~ACT orrse:T 34 
/SWOUL.0 EQUAi.. !ERO 
/Y[S 
/rMUl.M ANO rMUI. Rt9ULTS 
/GET ARG lN TABI..~~ 
/STORE BACK IN TAB~E2 
/JMP•SAVE'. RETURN 
/COMFIA"'E 
ICOMPl.ETEO Bl..OCK 

/YES 
/1.0CK ONTO TST 

1'11F'HR 

II' or,SET 10 IS NON.ifRO 

/NO•tx IT 

/EXE~U!EO IN OOUBl.t PREC1SIO~ MOOE 
/MUL!lPl.V TO M!MORV•OIVl"E TEST 
/PR[~JMlNARY COMPARE 0' rMUI.~ ANO 
/TWEY ~HOUl.0 8! EQVAL 

'MUI. RE'.SULTS ARE MAD! 

I 
f'PI''-~• J$R 

OP~ET2 
STARTO 
rl,DAl7U 
rMUl.17S1 
rSTA12H 
r1.0Al6U 
'MUl.Ml631 
rl.DAl611 
rSUIH 2u 
JU 
001.4 
rtx IT 

G0141 rl.OA16U 

I 

rs.,• 16'1 
J$R 
Ol'CMPR 
JXN I UJI 
rPP14•S 
rc;l,A 
rAD012UI 
JN£ 

'""14 rtxlT 

/JMP•$AVE RETURN 
/SETUP SUB 

/1.0AO RAN ARG ,ROM TABL£3 
/AtA 
/$TOR£ IN orrstT ~· 
/LOAO RAN ARC rROM TABLES 
/AtA 'fO MEMORY 
/l.OAO RESUI. T AIA 
/SUBTRACT orrstT 34 
/SMOUl.0 £QUAL !ERO 
/YfS 
lrMULM ANO rMUI. RESULT otrfERS 
/1.0AO ARG IN TABl,,£3 
/PUT SACK !N TABL£4 
/JMP•SAV£ RETURN 
/COMF'AllH; $US 
/COMPl,.tH:O 81..0CK 

IYU 
/l,.OCK ONTO TST 
II' orrstT 1~ IS NONlERO 

INO•EX!T 

/EXE9U!EO lN rLOATf NG POINT MOOE 
/AOC SUBSTAACT TES' USING RAN MANTlSSAIS 
/COMPARE RESULTS w TMEV SHOUl..0 BE EQUAi. 
I 
'PP1'1 JSR /JMP • SAVE RETURN 

~ 
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1?31 
$,938 
1939 
1940 
:,941 
1942 
l,Y43 
1944 
3,945 
s,946 
1947 
S,'4~ 
H49 
19'0 
U'~ 
19!J~ 
19'3 
S.?54 
U55 
1?56 
1951 
1,58 
2,959 
nu 
1ui 
nu 
U6~ 
n~~ no 
U'&~ 
U&1 
nu 
1?69 
1?10 
1911 
1¥12 
1973 

"'" .. u1:; 
191~ 
1¥1'1 
1918 
11/79 
19u 
1?8l. 
1982 
11/83 
1?84 
19!HS 
1H6 
1915 '1 
1 \1158 
3,989 
1990 
$,991 

,_.,.__ -=.:;~-~~~ -

441, 417~ 

HU 001.11' 
4411 l/!01/!6 
4420 0031 
442:1, 011!22 
4422 03,12 
4423 Qlil~1 
4424 0035 
4425 "'10 
44U '"' 4421 15~0 
44U 51'5 
4431 24~2! 
4432 ,.,.,, 
4433 6'30 

4434 U'' 4435 U3i! 
4436 !JU2 
4437 211.11e 
4440 4417 
4441 11l0L'J2 
4442 uu 
4443 UIO 
4444 4414 
4445 0Hi 

4446 use 
444?' 5243 
44!Jfl 01Ul6 
4411 0n1 
44!12 0022 
44'3 li'!J.12 
4494 21H1 
44!J~ "''U 
44'6 6116 
4451 uu 
44U 6176 
401 200 
4462 61'6 
4463 6530 
4464 1~16 
4465 H3il 
44U !5i66 
407 2Ul0 
441121 44!'11 
4411 01211112 
4412 1iU 
4413 U40 
44'4 4446 
44'1' 0000 

("') 

I 

rsn2 
STARTP' 
STARTO 
XH11 
nx12 
AODX12 
1 
STARTr 
rl.OAl5UJ 
'l'ABl.£1•3 
rADDl5U 
'l'ABL.U•J 
rSl.}Bl4U 
'fABl.U•J 
rsu 1 '~111 
U81.E2d 
JSR 
rc11u1 
JXN I Ull 
ll'PP15•3 
r Cl. A 
F'AODl2U 
JN£ 
rPP15 
rt in,. 

/SfTUI' ROUT lNE 
/S£T rL,OATING POtNf MOOE 
IS!T OOUBl.E PRECtSfON MOnE 
11..0AO f R1 
/$TOR£ IN lR2 
IAOO 
11 TO IR2 
/S~T r1.o•TlNG PO!Nf MOOE 
II.CAO RAN NUM ARG 
/F'l!IOM T ABl.U 
/AOO RAN NUM ARG 2 
trROM TAt!l.£1 
/SUBTRACT RAN NUM ARC ! 
/lN UBL.El. 
/STROE R£SUL.T IN 
/TABL.E2 
/JMP • SAV£ RETURN 
/COMPARE SUB 
/C:OMPL.l'TEO BL.CCI< 

/YU 
/1.0CK ONTO TEST 
11r orFSfT 10 iS NONeZeRo 

/NO • EX!T 

/£XECUTEO IN OCUBI.£ PRECiSlON MOOE 
/AOO- • -SUB!RACf TEST USING RAN NUMS 
I 
PPP1~1 

I 

J$11t 
OPSET:S 
STARTO 
XTA 11 
HX12 
A00X12 
1 
r1.0Al5U 
TABL.£31112 
r ADO "i!il 
TUL.t::hr2 
ll'SUl3!4U 
TABL.!:3•2 
rsTA l 5SS 
TUIL.E'.4112 
JSR 
OPCMPR 
JXNIUl'J 
PPP16•3 
'Clo.A 
F'A00!2Ul 
JNE'. 
rPPU 
F'EXlT 

/JMP • SAVE RETURN 
/SETUP ROUTINE 
/STAR'!' OID MOOE 
11..0AO IFl1 
/$'1'011tE iN lU 
IAOO 
/1, TO IF12 
/1,.0A~ ~AN NUM ARG 
/F'~OM 'rABL.F; 3 
IAOO RAN NUM ARG 2 
/rfi'OM 'l'ABl.f 3 
1svaro-MAT RAN NUM 
/IN TUL.£ 3 
/STO~E RESUL.T IN 
IT ABL.t 4 
/JMP • SAVE RETUAN 
/COMPA~E SUBROUTJNf 
/COMPL,fTtO BL.OCK 

IV[S 
11,.0CK ONTO TE:ST 

AF~G 2 

11r orFSET 1~ JS NONwZrRe 

/NO "' £Xl'f 

/EXECU!EO lN r~OAT!NC POINT MOOE 
f 

\ 
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2,~92 
199~ 
1994 
1995 
199~ 
1997 
1998 
2,?99 
UH 
Ull!li, 
2'11!12 
21111!13 
2H~ 
2u; 
2H6 
2H1 
2908 
HH 
211110 
HIU 
211.112 
2112.~ 
HH 
HU 
21116 
21117 
HU 
H1' 
HH 
HU 
HU 
HU 
HU 
292' 
2926 
2121 
2928 
zn9 
HH 
28131 
HU 
HU 
HU 
U35 
2136 
2n1 
211J38 
H39 
21.Ui 
2!041 
2142 
2'043 
2i'44 
Hd 
21146 

44'6 1Ui> 
4477 4713 
4,0!0 9101215 
451!11 "-''121 
451!12 ,,.,, 
45°'3 ~ 01!14 
451!14 0011l:S 
45U 0H3 
45111J6 men 
451!!?' 0fJ421 
45UJ ;'1211!13 
45U rlll!ll!J~ 
45U PJH3 
4513 6,30 
4514 ,~,, 

4'15 1Ulll 
4516 ':1.U 
..,,,,. 211!19 

4521 ''"'"' 4'21 0211!12 
022 1211 
4'23 U4fJ 
.,.. 44'6 
.,u rlJl!llllfJ 

''H UH 
.,,, '~12 

03il 211'" 
4'31 l!IUI 
4'32 61'2 
4533 6'3111 
4'34 '~'2 on U3111 
4536 'U6 
4531 2:1,0JS 
'4'4111 ''3:1. 
'4541 1!1211!12 
4'42 uu 
043 11110 
4544 4,U 

"'' l!llllfl21 

450 U3il ., • ., '""'2 

/NfGATlO~ TEST ON RAN NUMS 
/CWE9K RESU~TS 
I 
rpp11 1 JSR /JMP • SAVE RETUR"J 

IS£TUI' ROUTl"JE rstT 
STARTF' 
'I.DA: 5S.0 
UBL.!:193 
f'NORM 
F'Nf.;G 
F'NEG 
'NEG 
rNOP 
F'NEG 
r~EG 
F'NEG 
F'$U15H 
UBL.£2•3 
J$A 
rCP:l.'f 
JXN I UJfl ,,.,.,..,.3 

/START F'L,OAT?NG PO!~T 
11.,0AO RAN NU~ AR~ 
/J'ROM TABLE 1 

MOnE 

/NfGAT~ 
/ETC 

/STORE RE:SUL T IN 
/TABLE 2 
/JMP • SAVE RETURN 
/COMPARE ROUTINE 
ICOMPLrTtO Bl.CCI< 

/Yts 
/1.0CI< ONTO TEST 

rci.• 
"DDl2U 
,JNE 
rPP1'f 
rtXlT 

,,, or,SET 1~ IS NON•iERO 

/NO • UIT 
I 
/EXEPU!ED IN EXTENDED PRECISION MODE 
/MOVE RAN NUM lRG ,ROM TABLE 3 TO TABLE 4 
/CME~K RE$1,1LT 
I 
rp1120, /JMP • SAVE RETURN 

ISCTUP ROUTJNE 
/SfT tXT£NOEO l'RtC!Sf ON 
/LOAD RAN NUM ARC 
/rROM TABl.E: l 
/STORE AAG 
/IN TULt 4 
/JMP • $AVE RETURN 
I COMPARE ROUT! NE 
/COMPLETED BLOCK 

/YU 
/1.0CI< ONTO TUT 

t-100£ 

JSR 
E:PltT 
STiRTE 
'LDA15U 
TABl.£396 
rsuuu 
TABLEh6 
JSR 
tPCPR 
,JXN I Ufl 
'PPZhl 
rci.• 
rADO 1 ZU 
JNI: 
'""2~ 
F'£XlT 

II' OFFSET ~~ IS NON•lERO 

/NO • UlT 
I 
/EXE9U!EO IN EXTENOEO PRtCtStON MOOE 
/NfGATION TEST ON AAN NUMS 
ICWE~I< RtSQl.TS 
I 
rPP211 JSR IJMP • SAVE RETURN 

tPSET /SETUP ROUTJNE 

~ 
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U'1 ,,,QI 0''" ST ARTE /SET EWTENOEO PRtefSION MOOE 
2948 "'1 0,u f'l.OA15U /1.0AO RAN NUM ARG 
uo 45!12 5712 '481.£1•6 /VltOM 'PA91.!'. 1 
U5f 45!33 1111!11'14 f'NORM /NORMAi.i!£ 
205~ 45'4 ~HJ F'N!G /NEGATE 
un .,,, 0H3 rNtG /ETC 
2!05~ .,,6 

~''" 
rNOP 

H!f "'1 ll!QIH f'NE:G 
H'5 45U 1:!181113 f'NfG 
211"6 4561 Hlll3 F'NfG 
2U7 '562 ~'"' 

J'NOP 

H'' ''63 een rNf G 
H59 ''" 0H3 f'NEG 
UH 4,., eJllJ f!3 rN!G 
2H1 066 ''!I! f'STA15U /STORE RUUL. T 
2862 .,., ·~u TABl,.£296 !IN TUI.£ ~ 
H63 ,,,, USI JSR /JMP • SAVf Rt'l'URN 
HU '''1 5~!5 ECl'Rt /COMltARE ROUTINE 
26'6' '''2 2ue JXNJUI /COMllL.£TED Bl.OCI< 
2H6 45'3 ''51 f'Pl'2t•3 
207 45'4 211102 rc1.A /YU 
H68 ,,,, uu rAOD I URI /1,.0CK ONTO Tts'I' 
IH? 45'6 U40 JNt /lJ O''StT 1e JS NON9!ERO 
2111 ,,,., 45'6 rPftU 
2'11 46H eeee n:x1'I' /NO • EXIT 
2112 I 
H'~ /EXE~U!EO IN EXTENDED l'RECISION MOOE 
2814 /Al.l~N • NOR~Al.l!E TES' ON RAN NUHS 
H7J /CMt~K RESYLTS 
2176 I 
211177 4612. UH rpp22, JSR /JHP • SAVt RETURN 
211• 4612 '1•2 t:P~tT /SUUP ROU'l'lNE 
217~ ••n P.'51 STAR'l't /START EXTENDED PR!C!S!ON MOOE 
HO 46114 uu '1.0A14&9 /L,OAO RAN NUM ARC 
HIJ'- 46fl5 67'6 UBl.!h2 /,lllOM ,.All.£ S 
HU 46116 lllH6 STARTD ISCT OOUBl.E PRECl$fON HOOE 
HU 4611!7 0822 ATlCl2 /STORE TO IR2 
u•• 4619 '"' ST ARTE /SET EXTENOEO ,RECtStON M05£ 
211115 46U OU 'l.0AS5U /L.OAO ~AN NUM ARC 
2!016 46U 6772 TABL.!h6 /VROM 'l'A91.E 3 
2(0l7 46U 11181"4 'NORM /NORMAl.l!E 
U88 •u• HU Al.NI! /AL.UN TO lR2 
H89 461' 119134 F'NORM /NORMAi. llE 
Ute •u• eieu Al.NI! IAl.It;N TO IR2 
H91 4617 011112 AL.Nl2 /ETC 
H92 46221 011104 f'NORM 
2193 4621 ei012 AL,Nl2 
H94 4622 001114 rNORM 
U9; 4623 001114 F'NORM 
211196 4024 02112 AL,Nl2 
2!097 462, 11'e04 P'NORM 
2[098 4626 0"12 AL.Nl2 
211199 4627 6,:50 rsu 15s0 /STORE RCSUL.T 
2~210 46321 ?372 TABL.£496 IJN TABI.£ 4 
2 ~ llJ2. 4631 use JSR /JMP • SAVE RETURN 

a () (~ 
\, ' 

'- / 

_j __ __, 
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2UJ2 
2.03 
22,214 
2105 
2a,rll(l 
21ei1 
2108 
uei9 
2ue 
2U1 
~U2 
2U,3 
2U' 
22.U 
2U.6 
2U1 
2:U8 
2U9 
2120 
212i 
2a.22 
tU3 
2124 
2a,25 
2126 
2a.21 
212~ 
2129 
2130 
21:ss. 
uu 
za.n 
213~ 
213' 
21u 
2131 
21:s• 
2139 
210 
214:1. 
2142 
2143 
U44 
2145 
214~ 
Ja,41 
2148 
2149 
215111 
215~ 
2152 
2153 
21!Jt1 
2155 
21'6 

~ 
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4632 5326 
4633 21Q!l!J 
463'1 404 
4635 21H2 
4636 UUJ 
4631 104111 
46'10 401 
4641 rll2111llll 

46'12 U.31 
4643 !iim2 
4644 0Ql!JIZI 

46'5 "''U 
4646 51'12 
4641 uu 
46521 5112 
46!J:I. 2Hil 
46!12 ,.,,2 
46!13 653&1 
46!U 6~72 
46'5 U321 

t16!16 '~·· t16!J1 2UIZI 
466' .... , 
466l 0H2 
4662 uu 
4663 UIO 
4U4 46•2 
466' 0121"9 

4666 UH 
4661 !J~OJ2 
4(171/1 PIHlll 
4671 IUU 
4672 6712 
46'3 elfOOl4 
46'4 6212 
4615 4212 
4676 6214 
46'7 3212 
47tJ121 6'3111 
471!11 '~'2 
47P12 1~311l 
471!13 5:)71 
470l4 2:1.0llll 

''"' 4671 411116 1'1&10!2 

/COMPARE ROUTINE 
ICOMPl.E:TEO Bl.OCK 

IYfS 
11.0CK ONTO TEST 

EPCPR 
JXN!Urll 
rPP22•S 
rci..• 
rA0012U 
JN! 
J"PP22 
rt;xn 

ll' orVSET 1~ tS NON•tERO 

INC • UST 
I 
IEXE~U!ED IN EXTEONEP PRECISION MODE 
IADO • sueTRAC' TEST ON RAN NUMS 
ICME~K RESQ!,,TS 
I 
rpP2~ 1 JSR IJMP • SAVE RETURN 

EP~ET ISfTUP ROUTINE 
START[ ISfT EXT£NOED PR£C!S!ON 
rLOA15L&I ILOAO RAN NUM AR~ 
TABl.[1•6 l,ROM TABL£1 
rAD014Li IAOO RAN NUM ARG 
TABLE1•6 ITABLE1 
rs~B14L&I /SUBTRACT RAN NUM ARG 
TABLE1•6 ITABLE1 
rSTAJ5SI ISTORE RESULT 
TABLE2e6 /IN TAl!..E2 
JSR IJMP • $AVE RETURN 
ECPRAS /COMPARE ROUTINE 
JXN11roe ICOMPLETEO BLOCK 

IY!S 
IL.OCK ONTO TEST 

MOeE 

rPP23•3 
rCLA 
rA0012ll 
JN! 
rPP2S 
rtXlT 

ll' or,S~T 1~ IS NON·lERO 

IND • EXIT 
I 
IEXE~U!EO IN EXTENOEO PRECJS!ON ~OOE 
IMUL.!IPLy • OIVlOE TES' ON RAN NUMS 
ICMEgK RES~LTS 
I 
PPP2~1 JSR IJMP • SAVE RETURN 

EPSET ISETUP ROUTINE 
STARTE /SET EXT£NOEO PRECtS!ON MO~E 
rL,DA15ll /~OAD RAN NUM AR~ 
TABL.£3•6 lrROM TABLE~ 
rNORM /NORMALl!E 
FSTAl2l2 /STORE IN orrSET ~2 
rMYL.12L2 /MUl.TlPL.V BY OFFSET 12 
rSTA12L4 ISTORE IN OrPSET 14 
rOJV12L2 IOlVJD! WITM OFFSET 12 
rSTA15S0 ISTORE RESULT 
TABL,[4•6 llN TABL.E4 
JSR /JMP • SAVE RETURN 
ECPRMO /COMPARE ROUTINE 
JXNlt0~ ICOMPL.~lEO BLOCK 
rPP2••3 
rCLA IVES 

I""'. 



1r1.oATlNS FOtNT DATA (XER~tSER Ol Al.U V003 2•AUG•'12 'I S7 PUE 1~45 

UH 4'1'!7 1218 F'A0012S.0 11.0CI< ONTO TUT 
2l,!5§ 47U U40 JN£ IJ' or,SfT 10 JS NON•lfRO 
2.,9 OU 4666 P'PP.24 
2U0 471, ~Q!H rtxlT /NO • !:XIT 
2~6~ I 
2.62 I 
21.63 I 
2.64 /ENT~REO ONLY ?N r1.o•T?NG POINT MQOt 
un /SfT u~ or rPP lNOfX RfG!STE~S 
2.66 I 
2.61 47U Qlll'l'IJ5 rsn, STA RH 
U6~ 4714 2l!H2 r Cl. A /Cl.UR TME rAC 
2·6~ 471' 0tl'IJ0 \.PXll'IJ /L.OAO tR I 
2a,10 OU '1U3 '1653 /WITM •12' 
2•'i. 4717 li'IS,(111 L.OlC U 11.0AO JR 1 
2•'2 4720 l'IJU&I l'IJ IW JTM f! 
2a.n 4121 lll1el2 1.ox12 11.0AO tR 2 
2a,1, 4722 0eH l'IJ /WI TM I'll 

2i,1' 4723 0U3 1.01q 3 11.0AO tR 3 
23,16 4124 l'IJllJllJ(ll 0 /W J TM l'IJ 

2S,17 472, 02,el3 t.Ol<I 3 /ETC 
2a,11~ 4726 0Hlll 0 
2.19 4727 0s.u t.0Xl4 
za,H 473" l'lH0 el 
usi 4731 02,el5 1.0XI' 
U82 4132 021210 I'll 
218~ 4733 0S,{1!6 L,0Xl6 
2·8~ 4734 001!lil 

"' U8' OU 02,01 1.,QX 17 
2.86 OU 0Hil 2! 
2a,e1 4731 11830 JA /JHfi' Ai.WAYS 
U8f 410 !5681 usu1 10,rstT 2! lN BASE ~EG TABl.t 
23'8~ I 
uu /ENTERED ONl.Y JN r~OAT!NG POtN? MOOE 
23''~ /S~T~ YP rPP lNOEX REGISTE~S 
za,n /OUP~l~AT[S TABL.£~ INTO TA9\.t2 
2•n I 
2a,94 41•:1. 11l0U ,sen, STARTr /SET 'L.OATtNG PO!N? MOOE 
2a,9' 47•2 Hl!l2 F' Cl.A /Cl.EAR TM£ rAC 
2i,9• 4743 011!11 1.o>q" /L,OAO tR 0 
U97 4744 1653 .,~,~ /WtTM •U' 
l!,98 474, 011111 1.0><11 11.0AO IR 1 
2i,9? 4746 0"11J' 0 /W !TM lil 
2~00 4747 0u2 1.ox12 /l,,OAO lR 2 
2f!l1l~ 47,el 1(153 16'3 /WtTM •12' 
2202 4751 Oll,1'13 t.OX1:5 /1,.0AO tR 3 
2203 47!.92 12100£1 " /WPM lll 
2 Z!!!44 41'3 Ol:l,04 L.OX 14 /l,,OAO f R • 
UIZI~ 47,4 11l000 0 /WITM P! 
2,06 47!55 0:1,05 1..0X15 /L,OAO tR !5 
2U7 41!56 0011l0 l1l /W tTM II! 
2~11!8 4751 11l3,11l6 L.OX16 /E:'fC 
2209 4760 001i'J0 0 
2au 4761 tl!:l,Ql7 L.OXI" 
U1~ 4762 000e l1l 

(';: 
- '"~ 



~ ~ 

/fl.OAfT~e PQ!NT OATA EXERCIS~R OIAl.10 V003 2•AUGe1i 7137 PACE 1w46 

2212 
2li?13 
2244 
2215 
2216 
2U7 
22U 
2219 
2221/J 
222'. 
2222 
2223 
2224 
222, 
:2226 
2227 
2228 
Ul9 
223RI 
U31 
2232 
U:SJ 
uu 
u:s; 
U:S6 
2U7 
u:se 
2239 
U4" 
za4i 
no 
124~ nu 
U4' uo 
224'1 
2248 
220 
22'" 
22'" U'2 
22'3 
225* 
U" 
22'6 
22!97 
22!J8 
22!99 
2i60 
226~ 
2262 
2263 
226* 
226, 
2Z66 

4763 "''4il 
4764 ,,.,, 
4765 6550 
4766 6;'575 
4767 2"'" 
47'0 4163 
4711 1f/.130 
4172 56Dl1 

•71;$ 0H' 
4774 12101112 
477, 011!lil 
4776 ,.,. 
4777 0u1 
!9£10!1!1 121Hlll 
!JllllJ1 lll11!J2 
!JH2 l!Jill!l1 
!JllJllJ3 IZl111J3 
!Jf0114 lllHil 
!Jf0Ql5 12111114 
5!/JllJ6 l!JllH 

'"'' 01u '0U 0Hf/.I 
52111 0106 
5912 elf/.1011 
!JH:S 11111!11 

52114 "'"'" '11' use 
!JIU 56PJ1 

5017 04U 
502111 ,.,,,, 
511121 ?431 
5022 6~75 
51/JU Ulll0 
51/J24 5i126 
502, '11001/J 
'51/J:!6 IZl224 
5021 UH'll/J 
51/J30 5037 

~OREt f'l.DAl54e 
UBI. [ 1•3 
rs TA t 55e 
TABl.f2a3 
JXN1121!l 
MORF; 

/1.0AO llAN ARG 
/IN TUl.U 
IS'ORE RAN ARG 
/IN TUl,.E:2 
/DONE S.25 TIMES 
/NO•OO lT AGAlN 
/JMP Al.WAYS JA 

BA~E•1 1orrstT l!J IN BA.Se REG TABl.f 
I 
IE~TERED ONl.Y IN fl.OATING POtNT MOOE 
/SET~ YP f PP INDEX REGISTERS 
I 
rSfT21 STARTf" 

f'Cl.A 
I.DX UJ .,.,. 
1.0XIS. 
0 
I.OX 12 
1 
1.ox1:s 
21 
1.ox14 
l!l 
I.OX I !I 
21 
1.0Xl6 

"' 1.DXl7 
0 

/SET 'l.OATlNG POJN' 
/Cl.EAR TME f'AC 
/1.0AO tR e 
/WITM •124 
/1.0AO tR 1 
IWITM "' 
It TC 

/JMP Al.WAYS 

MOOE 

JA 
SUE•1 ·/O,f'StT l!l IN BAS! -EG 'ABLE 

I 
I 
/ENTER ONl.Y IN f'LOATJNC POINT ~OOE 
/COM~ARt TABLEl WITH TABl.E2 
ITMEY ~HOVl.O BE EQUAi. 
/T£S! orrseT 1• IN BASf REC TA81.£ 
/JP NO! !tAO 
IP£CREMENT lNOt>C REGIS,ERS ANO 
/EXE~U!E SAME ARGUMENT JN TABL£1 AGAIN 
/TME R~T PORTION or THlS ROUTINE 
/JS ~SfO ev Al.~ OTMER COMPARE ROUTINES 
/JN BO!M PLOATtNG POINT ANO OOUBLE PREClSlON 
I 
PCMPR1 f"l.OA I 4U 

TABl.Eh3 
F'SUBl431/J 
TABLE2a:S 
JEQ 

/1.0AO RAN AR!i 
/IN TABl.U 
/SUBTRACT RESUl,,T 
ll N TAl!!LEi? 
/JMP I' f"ACDI!! 

MOO£ 

RE,. 
HXJT 
F'l.0Al224 
JtQ 
R[rlNC 

/RET ROUTINE TO REENTER ~AIN f"PP PROG 
/OATA fRROA EXJT 

RE,. I /1.0AO orrsrT 16 !N BASt RE~ TAB~E 
/JMP lf' f"AC•0•w1f. 1 DON' LOeK ONTO TEST SEQ 
/RETURN TO MAJN F'PP PROG 

~. 



~~+:;._ -

/[~OA!X~e ~OtNf DATA EXERCISER OIA~1e vee3 hAUG•'la 

IAOO TO !R 0 

,,~1 F'ACE 1ir41 

2it67 
2~68 
2269 
22HI 
2211 
2212 
2213 
221' 
2c15 
2''16 
22'1 
U18 
2c19 
UH 
2~81 
228~ 
228\S 
ue4 
2~!1~ 
nu 
2287 
24188 
2299 
f29~ 
:U91 
2292 
U93 
U94 
U9' 
UH 
U91 
UH 
2299 
231!19 
u0i 
n02 
nn 
2H4 
2~0; 
Ul!J6 
2~11l7 
2~08 
Ue!9 
:uu 
2~U 
U12 
U13 
231• 
2U5 
:!316 
2;u7 
:uu 
2H9 
U2" 
n21 

,.,33. ei1u 
5a32 nn 
5Z33 0111 
5ZH 1"177 
5z3s ~us 
5836 17"!7 
5831 103(0 
5ZU 56011 

5Z•1 04U 
5142 ,,,., 
58'3 2430 
51'4 ,~.,, 

51i1•5 U'41i1 
5£10 581'1 
51•'1 U36'l 
5050 58126 

5151 001HI 

'"'2 04UJ 
5053 '"' 
'"" 24321 5055 6;J'5 
5B'6 11ue 
,.,,, 5062 

'u" 1ne 
5iU1 5"26 
50U "011!6 
5iU3 124fJ 
,.,.,. 012!il5 
506, 1040 
5066 511'11 
511!67 u:u 
'"'" 50~6 

50'11 1:'1000 

a 

A00Xl0 
7717 
A00Xl1 
7177 
A00Xl3 
1'177 

RE'1'1NC1 JA 
USE•1 

I 

1•1 
/AOO TO 1R 1 
1•1 
/AOO TO lR 3 
l•t. 
/JMP AL\oiA\'S 
/OfrSET 0' B lN BA!E REG 

/ENTER ONLV lN r~OATtNG FOINT 
1rRO~ AN AQOIT!ON•SUBTRACTlON 
/COMPARE TABl.£1 WlTM TABl.£2 
/TMtY ~MOVl.D BE EQUAi.. 

MOOt 
TEST 

I 
rcMPAS, 

I 

f'l,.OA I 4U 
u.e~e::1.:s 
rSUBl 430 
T Alill.£2•3 
JNE 
r UCI< 
JA 
Rt'!' 

/i,.OAO RAN ARG 
I P.l 'l'A8~~1 
/SUBTIUCT AESUl.T 
/lN TUI.ta 
/JMP lf rAC NOT 0 
/AOO•SUBTRACT OATA ERROR 
/JMP Al.WAVS 
IR~T ROUTINE TO REENTE~ MA!N FPP PROG 

1r1.o•TtNO POIN' AOO•SUB 'All.ED 
I 
F' A!l(iK 1 rt>Cl T 
I 

/OAU !:RRO!lt un 
/ENTER ONLY lN Fl.OAT?NC POINT MOOE 
trROM ~PP1' TEST 
/rPP15 IS A AOC•SU9 TEST 
/USING RANOOM MANTtSSAS 
/QOM~A~~ ARG IN TA91.£1 WITM RtSUi..T lN TAB~t2 
/TMEY ~MOUl,.O a' EQUAi. 
I 
rCJiA~:l.1 Pl.CIA I <Hel 

TABl.f.'.1'3 
F'SUBl430 
'l'AB~t2•3 
JNt: 
CPAS1 
JA 
RET 

CPAS1, STAFl'!'O 
F'A00120 
STARTF' 
JN!: 
F'ASCK1 
JA 
R£T 

11.0AO IUN ARG 
11 N TAl!ll.t:i 
ISUSTR4CT RtSUl,.T 
/lN TOl.f:2 
/JMP 1' f'AC NOT ~ 
/TO OPAS1 ROUTINf 
I JMP Al.W AVS 
/R£T ROUTINE To RE!NTER MAIN rPP PROG 
/SET OOUSLE PREC!SfON MO~E 
/AOD O~rSET 40 or BAS[ REG~ 
1$tT rLOATING POtN' MOOE 
IJMP I' rAC NOT 0 
/TO rASCK1 ROUTINE 
/JMP AL,WAVS 
/RET ROUTlNE TO REENTER MAlN rPP FROG 

I 
/POS~IBL,E ER~OR • GO TO POP•B MOOE TEST 
I 
rAsCK~ .. rEXlT 
I 
I 



, .• oC; 
2u2 
2323 
2;s2• 
n25 
U26 
2~27 
U28 
2~29 
U30 
2i531 
2~32 
U:Si5 
u:s4 
2~:s; 
U:S6 
U37 
H38 
2339 
U4flJ 
U43, 
H42 
uo 
u•~ 
210 
U46 
U47 
21148 
U49 
11'111 
H'3. 
2f'2 
If'~ 
2U4 
H'' 21'6 
2~,, 

UH 
n'' uu uu 
U62 
U63 
U6~ 
U6' 
066 
2H7 
2~68 
i!U9 
U70 
2~71 
U72 
2373 
2374 
2f 7' 
U76 

~ 

PO?NT DATA EXERCISER OJAL10 V0213 2eAUG•'2 7U7 DAf;E 1ii4B 

5"'2 04U 
5073 5715 

'"'" 243111 
'"" u" '"'6 Ul411J 
5877 5U2 
52,0lflJ UJ30 
'"tlJl, 5U6 

!52,12 "'430 
51n &n' 
510!4 Ufl0 
'19' 5U3 
5 2. H 0 e llJ6 
52.llJ7 U21 
5U0 01118' 
5111 6a22 
5U2 1!1222 
51U UU 
!5Ull 511!5 
'U' Ufll 
IU,6 5826 
5:U1 214U 
51U 6~'5 
'121 0Qlt1J6 
52,22 1226 
!5123 2111111, 
52,2' 6232 
512' 0232 
!5126 24UJ 
5121 57'' 
5130 UOJllJ 
5131 5il26 
51:!2 0021111 

5133 04U 
5134 ,,.,, 
5135 4216 
!52,36 UIH 
5137 5"26 

/ENTEREO ONLV IN rLOATING PO?NT MODE 
/FROM ~OUTINE'. OO!NG A MULTlPLY•O!VlOE TEST 
/TMl~ ROUTINE eOMPARES TABLE1 WJTM TABLE2 
/TMEY ~MOULD BE EQUAL 
I 
PCMPM01 

I 

F'l,,!:lA I 4 U 
TABl.Eh3 
rsua 100 
TABl.f.'.~•3 
JNE 
F'MOCI< 
JA 
RP' 

/1.0AO RAN ARG 
/l N TABl.E1 
/SUBTRACT RESULT 
/IN TA!!LE'.2 
/JMP sr VAC NOT ~ TO VMDCK 
/CMECK roR LEGAL UNO[RF'~OW OR ROUNDING ERR 
/JMP Al,.W4VS 
/RrT ROUTINE TO REENTER MAfN rPP PROG 

/ENTERfO ONl,,V IN rLOAT!NG PO!NT MOOE 
1rROM ~CMPMO ROUTINE 
/WMEN ~ANDOH ARG D!rPERS rROM RESULT 
1ev Pl,,~S OR MINUS i OUE TO ROUNDING 
/ROUTINE Tt:STS f'OR TMlS OCCURANCE 
I 
F'MOCK1 

I 

f'l,.OA I 4H 
TA8Lt2e3 
JtQ 
riMo 
STARTO 
rA00:2u 
STARTr 
rsu 1222 
rl,,OA 1222 
F'$UBlllU 
TABL.Eh3 
Jtcl 
RET 
rL,OA14H 
TABLE2•3 
STARTD 
rADDl226 
STARTr 
rsu12u 
F'l,.OAl2S2 
F'SUB 14U 
TABLE1-3 
J£Q 
RET 
rEXJT 

IL,OAO RESULT 
"ROM T ABl.U 
/JMP l' rAe1e TO 
/ROUTINE TO TEST 'OR LEGAL UNOtRF'LOW 

/SUBTRACT ' CONT4INEO JN OFF'SEf 20 or BASE REG 

/$TOR£ lN orrSET 2! or BAS! REG 
/L,OAO Of'F'SET 2a !N BAS! REC 
/SUBTRACT RAN ARC 
IJN TAILU 
IJMP I' VAC18 
IRET ROUTINE TO R[!NTER MAIN PPP PROO 
ILOAO WITH RESULT 
/l N TABl.£2 

IAOD 1 CONTAINED lN orrs~T 26 or BASE REG 

/STORE IN orrSET 32 eASE R!G 
/LOAO orrS!T ~2 IN BAS[ REC 
/SUBTRACT RAN ARC 
/lN TUL.£1 
/JMP Sf' f'AC10 
/R[T ROUTINE TO RE9ENTER MllN F'PP PROG 
/OAT A !RROR EX Jr 

/ENTERED ONLY IN rLOATING POINT MOOE 
/WMEN RESUl,.T MAS ~£RO MANTISSA 
/ROU!INE TESTS f'OR A LEGAL. UNOERPLOW 
I 
f'ZMOt F'L,OA 14U 

TABL.£1•3 
rMu1.12i6 
J~Q 
RE! 

ILOAO l'!ANOOM ARG 
/f'ROM TABLE:1 
/MUL.Tl'L.V ev CONSTANT !N orrSET 16 or BASE REG 
/JMP l' rAe~" 
/R[T ROUTINE TO MA!N F~P PAOC 

r'-i 



/[1.0Ai?NS POINT OATA EXE~CIS~R o I Al.U V0113 

rc1.A 
rS!A1236 
f'EXlT 

2dUG•72 7p!l7 PACE 1.i.49 

2~77 
2~78 
U19 
U110 
2:Sll1. 
082 
2383 
nu 
ua; 
2H6 
2~87 
UH 
U89 
u9e 
U91 
nv2 
H93 
uv• 
Htj 
2~96 
2;J97 
U98 
H99 
l~H 
2!"1 
2!fJ2 
2411!3 
24e4 ,.,,, 
2iill6 
2407 
titH 
ZU9 
l!U 
21!11 
24U 
2,U 
2414 
2415 
2~16 
2~17 
2~U 
2419 
2~20 
2421 
2422 
2~23 
2424 
2425 
2426 
2421 
2,28 
2~29 
2430 
2431 

...,.._,_ -~"''----+~ 

!1140 l!IH2 
51•1 6~:56 
5142 l!liH'l0 

,,,.;) ,,, .. ,,,., ,,, .. 
!5141 

'1'' ,,,,,, 
'1'2 
!11'3 ,,,,. ,,,,, 

,,.,. 5,,,., ,,,.,, 
'1U. 
!5162 
!IU3 
!52,64 

'"" !1166 

5167 
51'1' 
!J171 
5112 
51'3 
'.51'4 ,,,,, 
52,76 
5171 
520!111 
52L'J1 
!521.'12 
!S2"3 
!JU4 

'2°" !J2H 
!S21J'f 
!J2:U 

c-;. 

"4U ,.,,, 
2Ui1 
6;J7' 
1'61 

'"" 1ue 

'"" 19311 
5126 
PlHI 

0806 
BURI 
161'11 
"'l.01 
VIHRI 
01u 
"flflil 
U3il ,.,,,, 

BH6 
21ue 
76H 
"U1 
f!Hil 
01112 
HH 
eJU3 
fllilflil 
fl1214 
0014 
l!IU5 
7164 
t.'!11!16 
eierae 
"'107 
1112100 
UH 

I 
/ENTERED QNL,V IN 
/f'AOM ~PP1' TEST 
/COMPARES AESUl.T 
I 

't:'•'· 

I 

F'1.DAl4U 
Ulll.U•3 
rsua1•H 
TABl.~2•3 
JG! ,., 
Jl.T ·,•3 
JA 
Rf;T 
'El<lT 

/Cl.UR r AC 
/rl.AG 8 UNOER,1,.0W NOT 1.EGAL 
/DATA ERROR EXIT 

F'LOATtNG PO!NT MOOE 

IN TABl.£2 WtTW RAN NUM !N TABl.Ei 

11,,0AD IUN .UG 
/rlllOM TABLU 
/SUBTRlCT RESUl.T 
/IN Ull.U 
/JMP I' PAC GREATER fMlN a 
/ERROR 
/JMP I' PAC 1.tSS TMAN PJ 
/ElllROR 
I JMP Al.WAYS 
/RtTURN lllOUTtNt TO REENTER rPP PROG 
IOATl ERROii! EXIT 

/SET U~ OJ FPP INDEX REG?STElllS 
/,OR O~tRATlON IN DOUBLE plllEClSlON MOOE 
I 
OPSE!a 

I 

SURTD 
LOXUJ 
7flll0 
LOXU 
l'J 
LOXl:S 
PJ 
JA 
BUC.1 

/SET 0"U9Lt PR~CtS!ON MOOE 
ILOAO IR I 
/WUM 112H 
11.0AO IR 1 
/WJTM el 
11.0AO SR ~ 
IW ITM I 
/JMP Al.WAYS 
10,PSET I IN 8ASE ~EG fABLt 

/SET UP or r'P lNOrx REGISTERS ON PAGE ii 
1roR O~ERATlON lN ooua1.E pR£Cl910N MOOE 
/ENTER~D rAOM ,PP10 TEST 
I 
O,SE!11 STARTO 

LOXl!a 
1~12111J 
1.ox11 

"' 1.ox12 

"' 1.0Xl:S 
eJ 
L.OX14 
14 
1.0><15 
'1764 
1.0X16 
l'J 
I.OX 11 
0 
JA 

11.0AO JR I 
/WJTM •ZH 
/1,,0AO IR 1 
IWITM l'J 
11.0AO !R 2 
/WlTH l!l 
/L,OAO SR ~ 
/WtTM l1J 

11.0AO IR 4 
/WtTM 14 
11.0AO lR ' 
1wi TH •14 
11.0AO !R 6 
/W !TM 2l 
/L,OAO SR 1 
/W JTM eJ 
/JMP Al.WAYS 

0 
\ J 

(-~ 

\__) 



I""'\ ~ ~ 
, ' ,/ 

/[l.OM'l! "O!NT DAU ElCERClSER OlAL.U VH3 hAUG•12 71:17 PAt;E 1,;,50 

2u2 '2U. 5601 BASE•J. 1orrstT 0 IN BAS[ lllEG 'ABL! 
2433 I 
2~34 /SET UP Of fPP 1NO£X REGISTERS ON PAGE a 
2435 IOUPLl~ATION OF TABLE3 INTO TABL.£4 
2436 I 
2437 !:'1212 0H6 DPSE!21 STARTD 
2438 5C13 e•121e L.OlC IQJ /L,OAO IR e 
2~39 '214 1ue 1~19" IW!TM •21Hl 
2,40 '215 D1U1 L.OlCU /L,OAO lR 1 
2,4, !5:U6 0111H eJ IWITM fl 
U42 ';U.1 ei212 1.ox12 /L,OAO !R 2 
2,43 '2221 10H 1~11llll IWITM •2H 
2444 522. DJU3 1.ox1:s 11,,0AO JR 3 2,., 5222 111018 0 /WITM ~ 
2446 IJ223 11111114 I.OX 14 II.DAO JR 4 
2447 !224 lllH" llJ /W!TM P 
2448 522' 0U' L.OXI' 11,.0AO IR 5 
2~49 9226 0H" " /WUM fl 
2Ulll IJ221 l'JU6 I.DX 16 IL.DAO lR 6 
2''' 523'1J 0H0 " /WITM el 
uu !1231 11Jlf17 L.ClCl1 IL.DAO SR 1 
2,n 5232 0H0 0 /WITM P! 
z•u !1233 Ill, • ., MOAt 'l.OA l'UI /1.0AO lllAN ARG 

2''' IJZU 6116 TABl,.[:Sw2 /rlllOM TABL.U 
U'6 '235 6''0 r$TA155B /STORE IT 2,,., 92!6 .,~,, TABL.Eh2 11 N T UL.1:4 
2498 523'1 2ue JXN 112fJ /CIONE 21110 ''1M£S 

2''' 524(1 5233 MOR /NO•DO lT AGAIN 
24611 !5241 11131 JA IJMP Al.WAVS 
l,6l !1242 !56QJ1 BAIE•1 /O,FSET Ill tN BASE llltG TABLE 
2'62 I 
2~0 /SET u~ ,,, lNCEX AEGl$T~RS ON PAGl e 
24U 1roR U~E IN ~OUBl.E PRECISION MOO~ 
Zi6i5 I 
2466 524~ Ill ill!l 6 OPS£!31 STARTO /S~T OOUBl.E PR£C1Sf0N MOO£ 
2467 !5244 eiu1e 1.CXIL'J II.DAO IR Ill 
2•68 !5245 1601 761!11 /WITM •17'1 
2469 5246 Pllfl1 1.ox11 /l.,OAO lR 1 
2•1111 !5241 rl!fllH 0 '"''™ eJ 2,.,, 52!5fll 21u2 L.OX12 11.0AD !R 2 
2,12 !52'1 0H1 1 /WJTM 1 
2,13 !SZ!JZ 11llQ'l3 l.OX13 /L,OAO JR 3 
2414 !52!53 21Hl0 0 IWJTM gi 

2475 !5254 llJ1U L.DXl4 /ETC 
2416 5Z!55 li'lHfll 0 
2~71 52'!16 0lf'l' LC>Xl!S 
2418 5Z!!l1 "'eL'Je 0 
2,19 ., z 6111 11!2,06 1.DX16 
2,80 5U1 00H l1l 
201 5262 02."J7 L.OX 17 
2482 'Z63 0H'1J 0 
2~93 5264 10:u JA /JUMI' AL,WAVS 
2484 5265 5611'1 BASE•1 IOFrSET 0 IN BASE ~EG~ TABlE 
2485 I 
z•u I 
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2487 /COMPA~ES DOUBl.E PREClSJON NUMBERS 
2488 /TAB~E~ WJTM TABl.£4 
2,119 /USJNG DOUBLE WORD DIRECT RErERENCE !NSTRUeT!ONS 
2490 I 
2~9~ 5266 04UI OF'eMPR 1 F'l.DA 14U /1,.0AO IU~l)OM ARG 
2492 5267 6116 T4Bl,.E:3.r2 1''ROM T ABl.E3 
z•n 52721 24311' F'SUBl43'll /SUBTRACT RESUl.T 
2494 52'l .,~,. T4Bl.Eh2 /F'ROM UBl.'4 
2~'' '2'2 1210!!9 Jf;Q /JMP I' F'AC1e 
2496 '273 52126 lllET ITO RET 
2497 5274 m1H 'EXIT /CATA [RROR EXIT 
2498 I 
2~99 /COMPA~tS DOUBl.t PRECISION NUMBERS 
2'111 /TABl.t~ Wl!H TABl.£4 
2'"'1 /USING Sf NCl.E WORD INOIRtCT RE,ERENCE INST•Uc,!ONS 
on I 

"'~ 521' 2631 OJ"CF'Rl' r1.o• 16S1 /1,.0AD ~tSUl.T ,ROM 'ABL!4 
2'14 !!J276 2U2 ,$UBl6S.2 /SUBTRACT RAN ARG ,ROM TAB~E3 
un !!J2'1 1H21 JtO /JMP I' ,,,,,Ill 
21Ht 5;JH 5026 RET /TO RET 
2H7 5311 0H21 rti<IT /DATA (RRQR EXIT 
2'118 I 
2fl? /S!T u~ ,,, !N~ElC lllEGISTERS ON PAGE e 
uu 1roR U~E IN ixTtNO!D PRECISION MOO! 
HU I 
OU 5H2 1!111'!1" E:F'SE!t STAR TE /S!T EXTENDED ~REC!S!ON MOOE 
2'1~ 5U3 001112 F'Cl.A /CL.EAR f'•C 
2'l~ 5;$14 llJUl/J L,OX I rJ 11.0AO tR ii 
2U5 5;58' 1126 7726 IWITM '726 .,,,. !J3fJ6 011!11 1.DX11 11.0AO !Fi 1 
2'11 5;sl1 rans " /WITM L'J 

uu 512,1 01012 1.ox12 /r;'l'C 
2'19 sn1 991110 el 
UH !JU2 e1n 1.C>X I :S 
2'21 nu Hl!IS " 2'22 !SU4 mu4 L0X14 
un 'n' P'iUll/l 0 
2'2' !5U6 01n 1.ox'' 
U2' !J317 0H0 0 
2'2~ 5H0 9U6 LDXl6 
2"27 5Ul ""'' Ill 
2'28 5322 0U7 LDXl7 
2'29 5323 111Hl/J QI 
UH 53U 12131/J JA /JMP Al.WAYS 
2'31 5325 56"'1 BAS£•1 1orf'SE' A JN BAS£ qE~ 'ABL.£ 
2'32 I 
033 /COMPARES EXTEND PRECl9tON NUMBERS 
2'34 IT•B~E~ WITH TABL,£4 
2'3' /USING OOUBL.E WORD Ol~ECT RErERENCE ?NSTRUeTtONS 
2'3~ I 
2:;37 5326 04U fPCPR1 F'L,0Af 4U /LOAD llf AN ARG 
2:'t38 5327 6772 TABl,.£396 /P'ROM TABl.[3 
2'39 53311J 24321 rSUB!4SfJ /SUBTRACT RESULT 
2'40 5331 7~72 TABL.£496 /JN TABLE4 
2U~ 5332 t.01.'ll/J JE;Q /JMP IF' F'AC:!!lrll 

c 0 () 
~a,.,.~-~-~ 
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2'4i 
2,43 
2'44 
2!>45 
2''6 
n•7 
2,0 
2'•9 
2'50 
2'!51 
2'52 
U53 
2''4 
2'5; 

2'" H51 
2'58 
2''9 
UH 
2961 
HU 
un 
2H4 
2H; 
2'66 
Ut7 
nu 
069 

"'" un 
2'72 
un 
2'7' 

"'' 2,76 
2'11 
2'18 
019 
ne• 
2'11 
uu 
2'83 
2,U 
2'85 
2'86 
2'8'1 
2'88 
2'89 
U91i1 
2'92, 
2'92 
un 
2'94 
2'9; 
2,9~ 

5333 '"26 
5JH 001'!0 

5335 04U 
5336 57'2 
5337 2431 
530 6~12 
!1341 Ulflll 
5342 51126 
5343 0Hi1 

!53'4 04U 
53'' 5712 
5346 2431 
5347 ·~"2 
535111 Ul411 
!5351 5354 
!5352 1Hll 
n,3 !5H6 

!5354 lil4H 
,~,,_ 6:J'2 
53'6 6U2 
53!7 01Hl2 
9368 0986 
"361 UH 
5362 56621 
5363 011136 
5364 0112111 
'36' 11eie 
'3 66 !Ill 51 
5361 0S!lll 
531" 0222 
5371 12221 
5312 24U 
5373 5772 
53'4 UPJQI 
5375 5SU 
5316 09110 

537'1 04Ul 

I 

RET 
r[XJT 

ITO R[T 
/DATA tRROR £XlT 

/COMPARE EXTENDED PREC!S!ON NU~BERS 
ITAB~E' Wl!H TABL.£2 
/USING DOUB!.£ WORD OlR~CT RtrERENCt tNSTRUeT!ONS 
I 
ECPR11 

I 

r1,,DA I 4U 
UBL.Eh& 
F'$UB 14H 
T4BL.E2•6 
Ji;Q 
RET 
rE:xu 

ILOAO IUN ARG 
/F'ROM T ABl.U 
/SUBTRACT R£SUL. T 
/IN TABLU 
/JMP IP f"AC!!!ll 
/TO RET 
/DATA rRROR EXIT 

/COMPA~E EXTtN~EO PRECISION NUM9ERS 
/TAB~&;~ Wl!H TABL£2 
/ROU!INE ENTERED rROM tPM ADO•IUBTRACT TESf rPP23 
I 
£CPRAS1 

I 

'LOA14U 
TABLE1•6 
F$1JBl431/J 
TABL.£296 
JN! 
f:ASCI< 
JA-
RtT 

ILOAO lllAN NUM ARC 
/rROM T ASL.U 
/SUBTRACT RUUL.T 
/IN TAILU 
/JMP IF rAc NOT•9 
/TO CASCK ROUTINE 
/JMP AL.WAYS 
/TO R[T 

IPOS~IBL.£ AOO•SUSTRACT ERROR JN rPP23 TEST 
I 
£ASCK1 

I 

FL,0A14U 
TABL.£296 
F$TAl222 
re~A 
STARTO 
sux 
EX 
XTAl6 
ATXUI 
Sr;TX 
rPl!'IR 
START[ 
fl'L,DA1222 
F'AD012!lil 
F'SUB I 4U 
TAEIL£196 
JtQ 
RET 
fl'-Ei IT 

ILOAO RtSUL.TING AR$ 
1r1110"1 uei.u 
/$TORE IN orrsrT 22 or BAS! REG 
/CLEAR F'AC 
/SET OOUBL.E PREC!SfON MOOE 
/SfT rPP JR POINTE~ 
no 1.oe e:x 
/EXPONENT or OF'F'SEf 22 TO f AC 
ISfT EXPONENT 0, o,rstT 21 TO EQUAL TMAT o; OF'PSET 22 
ISfT rPP lR POJNTER 
/TO LOC ,pp !R 
/SfT EXT£NOEP PRECfSION MOeE 
/OFF'S[T 22 TO rAC 
/A~D O'F"SET 21 TO IUBTRAeT ONE 
/SUBTRACT RAN NUM lRG 
/IN TABl.f!~ 
/JMP IF FAClll!l 
ITO RET ROUT l NE 
/DATA !'.RROR tXiT 

/COMPARE EXTENDED PRECISION NUMBERS 
ITABLE3 WITH TABL[4 
/ROUTINE ENTERED FROM fPM MULT•OlV TEST FPP24 
I 
ECPRMC1 FL.OAl4tZ /LOAD RAN NUM ARG 

~ 
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/(l.OA!ING PQIN' OATA EXERCISER OlAl.U VU3 2wAUGe72 '137 PACE 1w53 

2'97 54H 6172 TABl.£396 /f'FIOM UBl.£.3 
2,98 5U1 24:50 'SlJB t ora /SUBTRACT FIESUl.T 
U99 541212 '73'2 TA81,.[h6 11 N TABl.£4 
2ooie 541!~ UJ4il JN! /JMP tr rAe NO'~" 

2t"i. 54114 5407 £MOCK /TO EMOCI< ROUTINE 
26212 54111, u:se JA /JMP Al.WAYS 
2i21~ 54H 5U6 Rt! /TO RE' 
2t9~ I 
2tl!' /POS~IBl.E MUl.T•DIV ERROR IN 'PP24 TEST 
01!~ I 
2tl!1 5417 0438 E"4l'C1<1 'l.OA 14H 11.0AO RESUl.TlNG ARO 
01!8 541'1 '~'2 UBl.Eh6 /rROM UBl.E4 
2H9 '411 u110 JU /JMP I' F'ACd 
2i1e 9412 ,.,,. UHO ITO EIHD ROUTINE 
IOU 54U 04!,il rl,,DAI HI 11.0AO RAN NUM ARC 
2U2 '414 67'2 TABl.Ue6 lr•OM T A81.U 
2tU 541, 6222 r$TAl2!2 /SfOFIE IN orrsrT 22 
2U~ '416 IMH2 rel.A /CLEAR r•c 
2U5 '411 21H6 STARTD /SET DOUBI.~ PREC!SfON MOOE 
2~1~ 94U Uell SE~X /SET ''P IR POINTEFI 
UH 5411 5660 f )( /TO 1.oe e:x 
2U~ 9422 11036 XTA 16 /EXPONENT or OF'f'S!' 22 TO f AC 
2tU '4U 11121 ATlClfl /$ET EXPONENT 0' OPrst' ~I E~UlL fO TMAT 0, Of'F'SCT 22 
UH '4t4 UBI StTX /SET rPP 1111 POf NTtlll 
U2l , .. , ,, ... £X1 l'f 0 1.oe EX~ 
2t22 IJ426 111921 ATlClll /SET EXPONENT or Q,F'SE' 22 
202~ 5427 1VeJ snx /SrT FPP ZR POINTE" 
2U~ IJ4U "''" rPPIR ITO L.Oe rF'I' tR 
2t2' IJ02, "'"'' STARTt /SET £~TEN0£0 PRECtStON MOeE 
2t2t 5432 I/JUI rl,,DAl4U 11.0AO PRtClS!ON AR8 
2t27 IJ4S3 1J'2 UBL£h6 /IN UBl.U 
212' IJ434 6222 r&'rA1222 /STORE IN o,rS!T 22 
2t29 IJ4S' e!H2 'Cl.A /Cl.EAR TME r•c 
2tll !5436 21222 rl.DAl222 11.0•0 or,en u 
2t3~ IJ431 24U rSUB14~1/J /SUBTRACT RAN NUM iRG 
ztU 544111 67'2 TABl.£3-6 /IN TABl.U 
u:s~ 5442, 1221 rADD12U /ADD O'fStT 21 trrtcTlVELY SUB,RACTING 1 
2U~ IJ442 UH Jt;Q /JMP IF rAC1fl 
2t3' !144;, 5UO Rt;T /TO RET 
u:s~ IJ444 eiau 'L.0Al222 /L.OACI Of,itT 22 
2t31 !544, 24U P'SUBl4\l/J /SUBTRACT RAN NUM ARG 
2t38 !J446 67'2 TABl.E;Je6 /IN ue1.n 
2t39 IJ441 U•2 rADDl242 /AOO OPPSET 42 EFP!CTIVELY AOO!NG 1 TO PAC 
2•0 !!S4IJ0 UH JtQ /JMP !, F'ACd 
2t4l IJ4!91 51120 RE:T /TO RET 
2042 54IJ2 f/J222 F'l.0Al222 /l.OAO Of F'SET 22 
204~ 5453 2410 rsue 1 •u /SUBTRACT RAN NUM lRG 
2044 54!'4 67'2 TABl.£3-6 /IN TUl.E~ 
2t4' '4'' 1221 F'A0012U /AOD orrstT 21 EPP!CT!VELY SUBTRACTlNG 1 rRoM rAc 
2t4~ 5496 U2fl PAOO 1220 /ADO O'rSET 20 tFr!CTIVELY SUB,RACTtNG 1 rAoM rAo 
U41 54'7 u0e JE:Q /JMP tr P'ACl!!L'l 
048 5460 '2126 RE:! /TO llfE:T 
2t49 5461 0222 P1.0A!222 /LOAO 'AC WITM orrsET 22 

2t'' 5462 24:U F'$UBl4UI /SUBTRACT RAN NUM ARG 
2t!Jl '463 6772 TABl.E3e6 /IN TASLU 

a /~ ~"'\ 
, I \_ _ _,; \ J 
~-/ 
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/~~QA!lN6 POINT OATA EXERCISER OIAl.UJ v l!lel 3 2•AUG•72 71!7 PA!;E 1.i54 

2~52 5464 1242 rA001242 /AOO orrstT 42 trrecTIVELY AOD!NG i ~o rAc 
2~!53 505 1242 rAD01242 /AOO OFFSET 42 trrecT!VELY AODJNG 1 '0 ~~~ 
2654 506 1000 JEQ / ,JMF' tr F'ACllQJ 
2~55 546? 52!26 PET /TO R[T 
2~'6 5410 0"'1!0 rtXIT 
2t'7 I 
2t58 /POSSJBL,E OATA ERROR e CMECK WITM 8 ~COE 
2t59 I 
2060 547:l 000111 E:iM01 n:x lT /EXIT 
2061 I 

2tU /NO! U~EO. r1,,AGS LAST F'EX!T. <lNSTRUCT10N EXIT POINT) roR e MOOE USE 
20~ I 
2t~4 5412 011100 EN01 121 

06!> I 
2t66 I 
2t6'7 /BASE REGISTER TAaLt 
;!t68 /CON!AlNS ~ONSTANTS•rLAGSeTEM,ORARY STORA~! 
2069 /BASE•i ANO 8ASE•2 CONTAIN RETURN JMP ,ROM SUBROUT!N£ 
2070 I 
2071 5611111 •5~H 
2t12 56H "21111 e BASf;1 Ill /O,F'SET O' 21 
2tn 561!1~ 0H21 Ill 

20'' 56"2 0H0 l!l 

zt'' 5613 0H0 Ill IOFF'SET or 1 
2t7~ 56fl4 0H0 121 

2017 560!' '~'6 7;J'16 
Zt'18 561!6 QI IC'l 0 I!! 1orrsn or 2 
2t'19 56187 01210 Ill 
ZOU 56U 6116 6776 
201$ !J6U eJUQI 121 /OFF'SET or 3 
Ztli 56U Ill 11121 fl fl 
un 56U ,.,.,, ,77, 
at•~ !'J614 01110!111 OJ /OrF'SET or 4 
209' 561' l/JlllH Ill 
U86 56U un 61'' 
2t87 IJ617 CIJHB el 1orrsn or s 
uee 562111 0Hli0 l/J 
2tl? 5621 08'!21 l/J 
2t90 IJ622 0111H " /OrF'StT OF' 6 
zt91 '62~ """" el 
209ii? IJ624 0BH el 
2~93 '562' l'llllH Ill 10PF"sn or 1 
209, 5626 121H0 

"' 209' 5621 121111 C!leJ " 2096 '630 0erll0 21 /Off'SET or U! 
2t97 IJ631 12108111 121 

U98 5632 l/J '11121111 LOl<T~Tf Ill 
2099 IJ633 L'!HQI " 2 7 lllil IJ634 0HQI 121 

2701 IJ635 0111ee 121 

17212 5636 111H0 121 /OF'F'SET OF' U 
2703 IJ637 0011Jil " 27U IJ640 000111 Ill 
271215 IJ6•1 001/J0 

"' 27216 IJ6•2 0ileJlll 
"' 



----- ---- --- ------ -

1r~OATING ~OlNT OATA EXERCISER OIAl,,UJ Vflll!JJ 2.AUC."12 7137 PA~E 1e55 

U11 !t64i'5 0fllH el 
2708 5644 rllHllJ Ill IOFF'SET 0, 14 
2709 5645 HH " 27Ul 5646 0eeie 0 
21U. 5647 0Hlll eJ 
2712 56!Jlll 011JH 21 
27U 56'1 21He l1l 
tU~ 5692 6HQI UH 1orF'SET O' u 
IU' 56'~ 37'17 31'7 
27U 56!t4 ""' 7777 
212.1 ,.,, 17'1 11'17 
27U 56!J6 .,,,, '1'111 
211? 5697 1'117 '1711 
2"120 '5669 1119QJ0 EX1 OHllH IO,rSU O' 21 
2121 !J661 ,.,,., 1177 
2122 '662 ,.,,., .,., 17 

ZUi'S 56U 71'1 1117 
272' 5664 .,,,., ,., '11 

272, !566' 11'1 77'17 
2726 '666 01110 0 10,rstT o, 22 
2727 5661 011JH rlJ 
2728 ,, "IQ! UH " 212? !J671 HH " 27311 !J612 llllllfJl!I 0 
2n1 5673 """'' " 2732 , . .,. 0HI II 1orrsn o' 2• 
273~ ,.1, rllHI " 21U !5676 Hll'allJ l,,Q1<$EG1 I 
zn; ,,.,, 0Hfll ' 2730 !571111 UllJta 0 
2"1:57 ''"' elHfll Ill 
27H !171!2 08H " 1orF'SU O' 26 
2739 57U e!QlllJllJ 0 
214e !17U 0H1 1 
2H1 ,.,., 0QIH 0 
zr•a '"' 01H0 rlJ 
270 !t7111J7 BH11J rlJ 
2744 5710 11JilH Ill IOl'F'SET or :sl!I 
zu; !t7U "HI rlJ 
210 !t7U 09110 fl 
274; !t7U 0111r/JI 

"' 2"148 5714 011100 " 270 '71' 0H0 " 27'11 '716 010111 I 10,,SET OP' 32 
2751 ''"' 211DH " 27'2 5720 0 H Ill Ill 
27'i'5 5721 aue " 2754 5722 . 011JH " 215; !J7U 0H0 " 21'6 5724 9JHlll RESl.!1 " /Of'F'SET or :S4 
2757 57U 0(100 9J 
21'8 !5726 0HI (lJ 

27'9 !5727 00"11 0 
2He 57H 011101 0 
2"16~ !IJ1:U zsn 0 

0 r'l r'\ 
i ' ''-) \___ / 

---=-~.=~ -~ ~: -~-=---
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1orrsn or 36 2762 
276:.5 
2764 
2765 
2766 
2767 
2768 
2169 
2710 
211i 
2172 
21'~ 
277' 
2775 
2116 
2117 
2718 
27'9 
nei 
27U 
2182 
27U 
218i 
271; 
2786 
21st 
2718 
2789 
2799 
zni 
2~92 
2793 
2794 
279, 
2796 
2197 
2798 
2799 
2ue 
aui 
HU 
UH 
2004 
IH; 
2i"6 
urn 
20"8 
209 
zue uu 
202,2 
2U3 
2tn,'4 
2(U.!5 
2U6 

'732 0H0 
'733 001!10 
57:!4 77'17 
5735 ~12101'1 
5736 11!11210 
5737 11lllJ011J 
574'!1 ~H0 
5741 2H0 
5142 H121QI 
5743 1211!11!!0 
5744 11ll1Jl!llJ 
974, 0Hil 
5746 121Hl1J 
5741 011JH 
57!JQI 01Ul11J 
57'1 121flJl!lllJ 
5752 0HllJ 
5753 011JOJ1 

UH 
6fill!llJ 121H" 

UH 
64H PJHllJ 

1 llJQJ" 
70erll 011JH 

74H 
74H 11lllJ1210 

0 
121 

UF'l.0 I 7777 
121 

" 121 

121 

2H0 
21 
0 
121 

121 

rxi, rll 

I 
I 
I 

21 
QI 
0 
0 
1 

1r1.0ATINC POINT MOOE 
/RANOOM OATA TABl.t 1 

/OrF'SET Of' 0 

1orrsET or 42 

/41210 O~TAI. 1.0CAT10NS LONG 
I 

•6rl.IQl121 
TABLE11 121 

I 
I 
1r1.oATlNG POINT MOOE 
/~ESUl.!lNG ARG TAB~E 2 
/UStO 'N ASSOCIATION W!TM TABl.t 1 
/4011J O~TAI. 1.0CATIONS LONG 
I 

•UH 
TABL,E~1 0 
I 
I 
ICOUBL.~ ,RtClSf ON MODE 
/RANQOM OATA TABl.E 3 
/400 O~TAI. LOCATJONS I.ONG 
I 

•72100 
TA!LE31 121 

I 
I 
/OOUBLE PRECISION MOOE 
/RfSU~!lNG ARGUMENf TABLE 4 
/USEC JN ASSOCIATION W!TM TABI.~ 3 
/400 O~TAI. LOCATIONS LONG 
I 

•7.tilll 
TABL~4t 21 
I 
I 

7137 PACE 1ii56 

~ ' ; 
/ 
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1r~o•!lN~ PO:~T ~ATA EXERCJSER 01•~10 V0213 

0000 11111111 11111111 1111\111 111111i1 
~10WJ 11111111 11111111 11111111 11111111 

Q'12(1J0 11111111 11111111 111a111 111111!1 
0H0 11111111 11111111 11111111 111100210 

"'~ tllil 1"111111 11111111 1111u11 11111111 
05210 11111111 11111111 11111111 11111110 

1"~00 11111111 11111111 11111111 11111111 
11!7H 00U0Hlll 0HH0U 0000001110 1!10f!ril00011l 

UH 11111111 11111111 111u111 111111{1 
UH 11111111 11111111 11111111 111111!1 

12H 01111111 11111111 1111u11 11U11i1 
HH 11111111 11111111 1111U11 11111111 

1~H s.1111111 11111111 1111u11 111111!1 
1,H 11111111 11111111 111u111 11!11011'0 

1HIO 
1121111 

UH 11111111 11111111 11111.111 11U11h 
Ui810 1U11111 11111111 l11U111 111111!1 

UH USU111 11111111 1111U11 11111111 
OH 11111111 11i111i1 U.111111 11l111i1 

26H 1UU111 11111111 1111\111 11u11t1 
2~'2110 11111111 11111111 1111u11 11!11111 

2 ~ llllO 11111111 1U1111l. 1111U11 11U11h 
21flll 11!11111 11111111 !.11H111 11111111 

3HIO 11111111 11111111 1111\111 11111111 
3,.H 11111111 11111111 11111111 11110000 
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40H 11111111 11111111 111u111 111111!1 !1111111 11111111 Ui1i1i1 11111111 
4.H 11111111 11111111 U1U111 11111111 11111111 11111111 Hi1!1i1 i1h1111 

42H 11111111 11111111 1111u11 11111111 11111111 111111U !1i1!1i1 11111111 
4~H 11111111 11111111 111u111 11111111 11111111 11111111 h!1Hi1 hH1111 

HH 11U1111 11111111 1111u11 11111111 11111111 11111111 UHUH hh1111 
45llJ!ll 11111111 11111111 1111u11 111111!1 !1111111 11111111 hi1hH hh11U 

4~1!121 1U11111 11111111 1111~111 111111!1 11111111 11111111 hHHii 11!111U 
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75130 rlll1JU011J00 01Ul;.H,00i21 m0000000 fi'Jl1J0Hl1JQl0 llH!l ~ 0 01!! 11! 0 00011100210 ~012!2IH0QJ 0QJ00!.!l0011J 

16H 
1700 

c 
·- ~~-_:: 



~ -~----

l""i ~ ~' I J 

\ / / 

/~1,,0ATYN~ POINT DATA EXE~C!SER OlA1.111l VIZl03 hAUC•'2 1137 PAt";E 1~621 

ACSAVE; 910 03 EX'1 5?46 F'Pl'11 406 K1121 ~:.17 

AOOX 0110 EXPOV 1'1612 f'PP2 4'"" K12H'l : l.3? 
AG 2'323 EXPOVR 11!530 F'PP211' 45~6 Ki121fil~ :'j,45 

A I. N t:"010 EXP UN 0611!0 F'PP21 4546 KU M.2~ 

•l.'fEX 210•5 EXPUNO ~527 rPP22 4611 K12 2121 
Al,,TEXP 0~17 El MO 5411 F'Pfl'23 4642 K1201'.'1 2146 
AP1 2216 ElMOC 14i2 F'PP24 46U K13 21122 
APT ~1112!5 F'AOO 101!10 F'PP! 4040 K14 0123 
APTIA 229J11J F'AOOM 501Z1rll F'PP4 4U4 K15 0124 
APTlRl U11 F'ASCI< 5U1 F'PP5 41U K16 11!125 
AP'flR~ u:u r ASCl<1 !HI 11 F'PP6 4U6 K11 U 26 
APT I RO 11!526 'Cl.A 11lli'JL! 2 F' PP 1 4163 K2 llJ1 i1 
HX 0020 F'CMPAS !5fU1 rPPCUR "U5 I( 221 111127 
BASE !5 611! 0 fCMPMO !511112 F'PPJN 11!066 1<2H 0534 
u:1.1. 111u7 F'CMPR "IJi? f'Pl'lNT 0426 I( 2 "'1J l1J 0147 
Cl.\.SW llJl1J4' f'CP17 5143 F'Pl'IR "'"ii K2Ql40 0535 
e1.1.swo ei~u F'CPAS1 502 F'PPMOO 1U1 I( 2121? QI 141!1 
CNTR 11!1!124 F'IHV 311JU F'PPST 11!1'3 I( 2 t. 01321 
CONT :5467 rE;XlT G'HIJ 0" f'PPT l."6 63 1<212 0141 
COUNT 2~64 F'l.OA 00021 rPPT1 21~'1 1<215 11!1'2 
CPAU !52162 F'MOCK 5U2 f'P,.TR 151113 K22 0U1 
CRI. lll1U F'MUI. 4H0 f'PRST 65,6 K23 Ql132 
CRI.' 2;5!52 F'M\,11.M 

7 ""'" 
rPST 65'5 K2• 0133 

CT uu F'NEG un rlUOV Cll6U 1<2•e 0143 
CPADM U1114 rNOP 0041 rAAOVR nu K2U 2366 
CPCMPR !5266 rNOAM Hl'J4 rROU HU 1<3 t11U2 
CPC:PA2, 527' F'C U42 rROV16 UH I( 3 7 0134 
CPC:R 141!!" F'OY 066'!1 F'S!T 47{3 1(3133 0!536 
C~Ml,.M nu '"' 2U4 'HT1 47'1 K3140 01!51 
ePOCT 111'24 rP2 2U4 F'SET2 41'3 K• 1Ui3 
CPOCT1 U7" rPAOM 1270 F'SU 61!JH K40 0135 
CPOC'l'2 1'33 F'PAORS U61 rsua 2"H K4H 1!1144 
CPOCTT 21115., rPCMO """' r~MD !5U3 K4Hl'l 01'1 
CP!ET !51'6 F'PCOM 65'3 rlMMT 11'!5 KUH U92 
CP!EU. !12i,67 rPCPR 13'" GO 1U0 K5 0114 
CPS£T2 5212 rPMI. T 65!14 GOU 4261 K!H 2H5 
CPSET3 524:5 F'PJCL. 6!5!52 GOU 43i7 K5'72 01!53 
CPT li'l072 F'PINT 65!51 OOU 431111 K,'75 0154 
eP'fR 1474 F'PIS'I' 6557 G0~4 401 K !J '17'1 0155 
CTP'.A uu rPMl.M 13UJ MEFIE 1!5!2 K6 111115 
r AS<;K 5U4 rPOCT 052' lNPl.AG eiu2 I( 61!1 2154 
ECPR1 5;s35 rPOCT1 1367 1NSEFIV 0!2!0 K6"76 1530 
fCPRAS 5~44 F'POCT2 1532 1NT8 !'12!lll1 1<6177 0156 
rCPRMO 5;}77 F'POCTT 21'1.100 tNTxe 0H5 K7 21116 
rMnc1< 54tll7 F'PP1 41'1.11110 JA 12130 1<14011! 01S7 
rNn !54'2 rPPU 4222 JEQ 1U0 K7U21 21331 
rPCPA 105 f'PPH 4252 JGT 1111&0 K1653 0332 
!PCPR 5U6 f'PP12 43Ql2 Jl.T 1"'0 1(71 111136 
!PMOPT "'1"2 F'PP13 4332 JN£ 1040 K'1'H 0160 
!PSET !5~02 PPP14 4364 JSR 1130 K7771 033:! 
r: RRf'F'P 00'7 F'PPU 44!4 J)(N 2H0 KTTT 1366 
rx 5661i'! F'PP16 4446 K1 P'1U KVRO Ql233 



/[~OAT!~~ POINT OATA EXEqC!SER 0 l'•l.10 VH3 2eAUGe"2 11u l'At;;E 1~61 

~ox 0i0" SAV2 1144 TXU 2411J5 
~ Ol<SE 21H4 SAV3 1145 TXUA 21'3 
1,,0l<SEG 5616 SAV4 1146 TX15 2'{2 
1,,0l<TS ~"63 SETX 1 l,21 i?! TXU 2420 
1,,0l<TST 5632 SKIP 2044 TX1? 24~1 

!,.SAVE 0004 STAR 36021 '\')( 2 0 2450 
1,,§ioin' 6,61 SURT 3520 TX2'., 2455 
... ,, "1i,62 STARTO CH!l06 TX22 2462 
.... 2! 2;$121 START[ 0050 TX23 25!,6 

"4H uu STARTr 01!!05 TXU 25!5 
113 2!U1 STARTS '"'2" TX25 25,1 
114 2~67 STATUS 3"23 TX26 25'7 
"I. ?~C: 1~43 STMES 1014 TX21 206 
"'01'1 5i:S3 S'l'MESS 3526 TX:!PJ 2662 
tot ORE; 4163 STST 2'"46 TX31 2666 
"I,, I( 3421 n 3601 TX:S2 26'5 
~\JM 02107 T1fll 3666 TXU 21t'!1 
ec 2U7 TU 36'4 TX35 21:[5 
eCTA 2:U1 T12 3?"11 TX:!& 2724 
eC'l'Al.S 00'4 Tl,J 3106 TX31 2132 
ecwo1 1531 ,.,. .. 3113 TX40 2713 
ecwo2 2152 "1'1' 3121 TX44 30!2 
ecwos 2~41 T16 3121 "l'XO 3H1 
erunp HU '1'1? 31:'4 TX41 3UeJ 
ef220X 0043 Ta 3627 TX,121 :Sl1l!IJ 
er22rP 1451 '1'20 n.u TX51 311lU 
er22rx 01"42 T2~ 31,1 '!')(52 30'15 
e K U54 T22 3156 TX53 uu 
IP 0 INT HO Ta3 316:5 '!'X,4 3U4 
llilO!N"l'D 0042. "1'24 3'110 TYP 0U3 
11tQSNST U37 ,.~ :5634 TYPE· 2343 
JIR!NT 2255 T4 3641 ur1.o !1734 
.-R!NTR l'!l1l7J .,., 3646 un.ow Alll'15 
lllROG@ 02162 T6 3653 WAIT 340!2 
lllROG8M 34210 T "f 3661 X TA 12!U0 
"HT 1a•2 TABL.£1 6000 
"A 3454 TABl..E2 64H 
IAN 3441 TABl.EJ 1000 
llANA 3,U TABl.£4 1400 
llANB 3'17 TBl.1 12!U5 
•E 0a44 "1'81,,3 121106 
llEE 0243 TOONf 3514 
lllEfN"I' k'J0'11 TE 0533 
llEE'.NTR Ql~35 TES Ul56 
llEE'.R 0061 "l'PTR 0234 
"EER" 111i11 TST15 "'""" lllESF'P'C 111i&1 TST16 12!UJ1 
•ESI. T 5124 TS TEX 2'532 
llESU!,.T 0076 TSTElq 1243 
llET 5026 TSTi-11. 11'11l1121 
11npJC 511lJ7 TSTHl,.T 1427 
SAV 0ri!06 TXi2 2400 
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Ag~AVE 6RI# 22" 2~i 
A OX 40# 194i 197~ 2267 2269 2271 
AG 328# 332 
A~N 31# 1 ?'9 17~1 1763 1765 1 '167 1189 1790 i791 1792 1793 1794 1795 1796 

1797 1798 2068 211190 211191 2093 21/196 211l98 
Al.TEX H3# 15!!!3 
Al.'f;XP 113 303# 317 
AP2, 1UJ6 1109# 
APT 94# 131 21!1~ 263 285 3911J '1"6 !389 !J91 
A~!lR 444 829 9~1 U95# i121 
APTlR1 746 16' 782 8l'l0 8'-11l 821 829# 
APTlR2 839 849 961# 
Al'.'TlRO 438 440 
A!X :52# 11!54 19~~ 19'10 2083 nu 2619 2622 
BASf; 91 2188 2219 2243 2274 24'!8 2432 2461 H84 2531 2672# 

BEl,.1. 153# 13'" S,379 138, 
Cl.1.~W 112# 1437 14'6 103 
Cl.1.~WD U2 323111 333 
CNfR IJU :525 3~1 
CONT Ufl7 1329# 
COUNT U,90 1199 S,Z32# 
CPAU 230!6 2309# 
C~I. 1'0# 439 606 6l'l., 628 629 741 ,.,, 159 763 ?71 781 795 799 

8 7 iJ 8'18 881 9'3 990 991 un uu Uf4 U26 UJ39 U51 1096 1110 

1U.1 1119 1120 U26 1.156 U '10 
CRL.r ""' 1219# U28 
CT 7113 10 n8 8251 
01'.'AQM 619 .,,.# 
Of!'C:MPR 1637 168, 17~6 1861 1923 S.982 249U 
Ol!'CPR1 664 Ul!l1 ue:u 
O~CR 687 618 8~6# 
O~ML,M 6U 790# 
oeoi;T 43' 442# 
oeo;11 .,,, 792 828~ 
OPOQTi au 961# 
O~OQTT 442 828 960 U22# UH 1"61 
OP~f;T 6U u:u u7• ,..,24 241111111 
Ol'SUl 1186 2410 
OP~tT2 U46 s.ue 24~1# 

o~st:n 1961 2466# 
Oii'! l411J# 487 UI~' 
Oll'TR l411 u~• 929 
O!tH 1U 718# 
USCK 2'66 2512# 
f.'.~PR1 666 2064 2549# 
£~11'RAS 667 U,21 25h• 
E~PRMO 668 2153 25!6# 
EMOl;I< 2601 U1117# 
ENO 6'1el 2660 
EPePA 691 692 8~6# 863 861 
E~OPR 2(1132 211112 2537# 
ErMOPT 2.'48# 611 6i2 1525 
E~SET 66' 211J2' U~6 2078 2116 2141 2512# 
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£RRfPP --- 145# 422 466 4e0 515 887 
!'.X 2,78 261.7 21z121• 
(X1 2621 271U 
[XPCV 446 47jl# 478 481 
E:XPOVR 417 444# 
(XP\i'J 445 458# 46;! 461 
(XP~'JO 413 445# 
f:iW;;) 669 26U 2~~0# 
[~M;)C 693 85~# 
rAOO i9• 1621 U~1 1654 {665 1678 1689 1'15 1740 1715 1805 U19 1835 S.S49 

U65 1897 1,927 ~947 1958 1975 1986 :!!015 :!036 20&8 2106 :!!120 2131 2157 
23Ul 2347 2358 2585 2633 2639 ~645 2646 2652 2653 

rAOOM 2i!I# 1822 !.~'2 
r AS~I< 2286 2292# 
ru~1q. 2313 2:U9# 
r~~· 14# 1620 1~,121 1664 1688 111• 1139 1174 {804 1834 1864 !.896 1926 195? 

1985 2014 20~5 2067 2U!5 213121 h56 2168 U95 2225 23?1 2513 25?5 2614 
2629 

''"'PAS 1661 2211v 
''"5'"'0 6U 1711 U2?# 
r~"IPR UH 11"1 1831, 1893 225'1• 

''"1' 662 2u1 23~5# 
r,PU1 6,9 1954 230~# 

rDJV :59# 171'11 11~1 2449 
rpqT 13# 1624 16~4 1668 1692 17U 1743 i 718 {8218 1827 1838 05'1 1868 "889 

19H 1919 1n0 1961 1989 211118 211J39 221'11 he!9 2134 2160 2263 2292 2319 
2366 2379 23!5 2497 2507 2543 2'55 2590 U56 26U 

ri.o• 15# 1612 1632 1652 16'6 17H 1726 !'151 !7'.56 11ee 1818 !821 1823 1828 
1848 U!S1 18'3 1858 1878 1883 1885 {898 !910 1913 1915 !920 1945 1913 
1998 2021 !048 2080 2"85 2118 2143 2212 U51 ~264 2281 23U 2327 2342 
23!90 2355 2~61 23'12 2385 2454 249~ :!503 U37 2549 2561 2''2 2584 2596 
261117 26U 2626 2630 2636 2642 260 

rMO~I( :1332 u•a# 
rl'IUI. 37# 17"4 S,728 1881 !911 2147 2374 
'MUl.11 3U uu 19~4 
VN[~ U# 211J!'l1 H"2 2H3 2005 2H6 2H7 !(051 2fll"2 2054 2055 2I056 2058 211159 

uu 
rNOP 30 211104 H'~ 211157 
rNORM 17# 1102 S.?'8 17611 1762 1764 1766 !879 UH 2052 2087 2089 2092 2094 

U95 2097 21~5 
ro 546 556 '~" "" 636# 
,ov 5112 '1" 514# 5'12 6:!16 
r~s. 984 98, 989# 
PP2 986 UU# 
rP4QM 61? 7Ulll 
rPAQRS 131# 208 27~ ~UY 
fF'ClllO 130• 21115 268 
rPCQM 8# 21116 269 61,6 
rPCPR 681 682 ~83 684 686 689 690 81'!'1# 
r~Wl.T 1# 1341 
f'~l~L 9# 21114 I?~,. 615 632 
f'PINT 6# 239 
rl'J~T 12# 382 



F'~Ml."4 6'19 712# 
rPop 437 44~# 

r~o~T1 738 7"14 809 820 8211 
rPOP2 848 9!59# 
rPOCTT 443 an 9!59 969# 1015 
r~Pi - 95 16"9# U19 1623 
P1 P~0 362 1713,# 1803 l80? 
F'PP11 363 181'# U~3 183? 
rPP.2 364 184,# ,,a~J 1867 
F'PP.3 36' 18''* 18!5 1899 
PPP~4 366 190'?# 1925 ~929 

F'PP1' 367 1936# 19'6 i960 
rFPU 368 196~# 1994 1,9138 

"""•' 369 1. 'tfl$# U13 2017 
F'PP? 356 1629# 1639 16•3 
rPP?0 310 211J2U 2034 2038 
f'PPi1 311 204,# 221~6 2"111! 
rPPZ2 3'~ 2011# 21u 2108 
r~PZ3 373 21U# 2129 2133 
PPPa4 3'4 u.•~# U!t5 21'9 
J'~P~ J!!J1 1649# 1.6~3 1667 
PPP4 3,8 161~# U~1 1691 
rPP' J'9 16'1* 111~ 11u ,,,. JU 172;$# 17~8 1,742 ,,,, 361 11•u 1773 1177 
r~P~UR 3.Ulll 2n 2~1 
P~PP~ 1:10 241 
,.~,1~r 136 319# 3!2 
rPl'lR 96 U9# 2!t6 2&el 264 265 293 2~5 925 926 946 947 948 951 

952 95~ !5~2 2624 
PPPMOO 614 62~ 632# 

'~"''!' 201# 2U 1~!2 2.•Ui !411 1419 101 i438 !'447 1457 1466 !05 1484 1494 

1504 uu 1522 l,534 1543 1552 U61 !5'11!1 ,,,,'!' .,, 47; 5U' 
,~,y,, 918 ue'* 
'""!" '18 8'' 9~,, 955 U8' 
r~RjT 1U ue 
PPST UN 2219 272 
rFIAOV 441 OU 509 5U 516 
F'RAOVR 421 4'7# 
P~0~6 492 '19# 
rROV16 519 527# 
r~n 315 uu 16'11l ~698 1749 1996 U61# 
r~fU 1SU 1816 21!4# 
J'~!'.!2 1931 2224# 
r~u 18# uu 14~4 16'8 1682 11213 1706 !?~S 1730 1733 i768 1799 :l.820 1829 

18!9111 18'9 18811! 1882 1891 1912 19U !951 {9'9 2008 2029 HU :UJ99 2124 

2146 2148 U'lll 2214 2349 23U 2318 !456 25''4 2613 2628 

F'§Uii 2U 1656 1680 1824 1854 1886 uu {949 {917 2122 2259 2283 23213 2329 

23!11. 2362 2381 2493 25"4 2539 ~,,,, !563 t586 2598 2631 2637 2643 2650 

f'i!MO 6111 234, 2312# 
Pi!MMT 61!5 816# 
GO 71ll0 1U 
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GOU ,____,., 6'4 1826 S,828# 
GOU 655 18'6 1858# 
G013 6,6 1888 U911J# 
G014 65' 191e 192eJ# 
MERE 940 952!# 
t Nr\wAG !17# 266 3~1. 1329 1344 1350 1369 
!NSERV 225 238# 248 274 
INU 56 22~# 

tNTXS 62# 222 227 
JA 27• 2187 22~8 2242 2213 22!!7 2307 2314 2333 2393 2401 2431 2460 24B3 

2'31!1 2,67 2602 
J~Q 26# 18~5 1855 1887 191" 2261 2265 2344 2353 2364 2375 2495 251!5 2541 

2553 25118 261119 2634 2640 2647 26,4 
JY.T 29t 23119 
Jl.T 28' U'l 
JNE 3H 1622 u•~ 1666 :1.699 1716 1'41 1776 18U 1836 1866 UH 1928 1959 

1987 2"16 20~7 211169 211111 2132 21,e 2285 23"5 2312 2331 !565 2600 
JIR 25• 1U9 16~6 "629 1636 1649 1660 !673 {684 1697 f.11121 1723 1735 1748 

17711! 178, u00 1815 18321 1845 18621 !875 1892 191n 1922 {936 1,953 1966 
1982, 1995 201111 2024 2031 211J45 2063 H'1 21~1 2115 2126 U•Z 2152 

J1(N 20 uu u38 1662 1686 1112 1737 !772 !81l'2 1832 1862 t894 1924 1955 
198~ 2'12 H33 2065 2103 2128 2154 !216 2458 

1<1 ,,,., ,,, 5!51 565 942 1387 

I<~" uu 14'4 
1<1fJIO 177• 41' n0 
KUIH uu 94' 
i<U 16U 1464 
t<U 163' '"" 1473 
l<UH uo 701!1 
I( 1 :I uu 1482 
1(~4 ,,.,. 1491 
1<1' 166• 5111 151'/J" 
KU 1'1• '91 1!5U 
1<17 uu 1'U 
i<a 1'5• 262 U~7 i399 
I( 20 S.-69• 421 9~8 980 un 1532 
l<i?R'lll 419 4'U 
1<2'JH 18'• "'' 1(2"421 394 ;s96 ~'1' 
1(~117 1'8' uaz 
1<a1 111!1• 1''1 
t<2U 1'9• 122' 
l<Z1' 1u111 1221 122\l 
1(~2 171# 15'" I< ~:s 1121 1559 
KZ4 113# 1568 
I( z 4111 18U 11 'f~ 1202 
l'ZU U93 1234# 
I( ;s ,,,6# 999 1408 
l(J'f 1'0 1286 
l(J'1J3 04 452# 
1<3'140 186# U72 
1<4 1!J1• .,, 621 1417 



KU 1''' 411 884 1271 
Kiillle 182• 281 386 U11 U!58 
l<~Het 1871 6H 1372 ~3911l 

J<4UH!l l,88• 1174 
I(!) 158# 142~ 
K ~HI 1416 1233# 
1('772 189# 945 
1(5775 190# 950 
1<5'177 19U 3~6 ~~14 
I(~ 1'9• 143, 
KU UJ7lil U16 U!S8# 
1<t176 921 951# 
1<6'177 1•2• 326 U~lil 
1<7 1U# U69 s,075 U92 1445 
1<74H l,93# uu 
1<7Hl0 324 33,# 
1<~6'3 31!!4 336# 
1<1' 176# 110 
1<7,IUJ 1•0 11!5~ 13~9 1;$59 1384 
1<7'11 284 337# 
K!!T 7221 826# 
l(YBO 247 2'9# 
l.C )( 22• 2U9 21~1 2113 2115 21 '17 2179 uu 21!3 2185 2196 2198 2201i1 22et2 

22!4 222'6 2208 22U 2226 2228 22:Sil 2232 2234 2236 2238 22d 2401 2403 

un 241' 24H 2419 2421 2423 2425 201 2429 2438 2441 !442 2444 24.U 

2448 24'21 24~2 2461 2469 201 2473 247!5 24'1 2479 2481 2'{4 2516 2518 

2,2'1 2522 2'24 2526 2528 
I.OKIE U4t 2•2 889 Uh 1284 
1.oicu:G l,34 2734# 
1.0ICTS u:u 12•• U!8 
i.OICTST 133 !6•1• 
Lf AVE 6U 2U 229 
1.IMrT 4U 610 
Mi 1•0 294 U~J 

"''' U."' 12:16# 
MU 7112 820 
M3 19'• 982 983 uu 
1t14 U,89 1Ut• 
M~JNI'; 539 '" 558 63'1# 
MOR U!JO 24'9 
MORt; 22Ut 22'7 
NI.I< 1288 12•2 12!'1• 
NYM ... 21fJ 385 427 431 493 498 ,,9 585 937 U1 ,,9 1027 1068 

U72 1101 U!lll 1388 14H 141119 HU !421 1436 1446 1455 1465 1414 1483 
149Z 1'212 1512 1521 1533 1542 U!l1 OU {569 

o~ 9715 uu 106-6# UJl!J 
o~u 1'i U."'' t204 
O~UL.S 2,4~· 11:59 
O!;W01 U1 91' 9,8# 
OCW02 9!18 ue11 ui~ U37 uo U59 U86# 
OCWl;)S 958 1(1l86 U08 111'1 1124 1132• 1135 1142 !143 

OF'220P 111 9~8# 917 
Of22CX 111# 7 6lil 796 
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110 89,# 903 
or22F"x 110# 742 718 
OK 5'1 571# 
POJ "4T 111'5# 4'14 486 521 857 860 864 928 954 9~7 u;'" th0 U!:56 Ul48 

1057 
POJNTO 111'6# 309 311 489 5e3 535 552 566 
POSNST 54:5 558# 
PRINT 141 1147# U~9 1151 1151 11'11 1179 
PHi"'TR 143,# 42, 598 61'J0 6n 6::"4 624 626 736 739 743 ?54 757 761 

772 ,.,, 719 790 793 791 80'1 816 818 8:56 846 8'4 8'16 8'19 

896 898 909 911 971 914 9'6 995 991 U:i!5 10217 U24 1031 Ul33 
U43 104, U'2 Ul54 1097 UJ99 1112 !114 1121 13:54 1336 1347 

P~or;s 132# 13'10 13!3 141'J2 1411 1421!1 1429 !439 !448 14!38 146'1 !416 1485 1495 
151!15 1514 1523 "535 !544 1553 1562 t571 

11'"0~8M 132 12'10 U'1 
PHT 69U 826 
RA UUt 1UO 
IUN 131!4 13U# 
UNA 1318 1321 U24 S,32, 13,3# 
UNfl 13221 1322 1J'4# 
.. ~ 260 286 
lltEE Ult 296 
RtENT S.391f# 424 0~2 866 886 
Rtf NTR 139 2'5# 
llt~ER 1:57# 391 890 
R~ERR 13'1 2•u 
"~""~ 2'9 2'19# 
"''l.T 144 27!J6# 
R~SIJl.T 140 92181 n;s 
Rf;! ue 2i262 22~.U 2288 23U 2315 23311 !354 ~365 2376 2394 2496 25216 2542 

!5!14 2,U 2'!9 26913 263, 2641 26'8 !65' 
llt~!INC 2266 22'13# 
UV 6U U'11 UISl l1'21 11'2 uu 1118 U88 h91 1195 1198 
uvz 'H , ... '~a nu 
UVf 'u ,48 ,,;s ,61 639# 
UV~ n4 ,., ,~;s 6'1!lt 
s~u H• 2'17 n~~ 2616 26221 2623 
Sl<lfl 994 121131• 
S!AN 13U 1368# 1'2? 15'13 
START a;s 13!18# 
!TAHTO :56# 1631 U'' i1U 1753 1797 UH Um9 US9 1968 2fll82 2Jr9 2346 235'1 

UH 2414 :U3? 2466 2516 2615 
S!AHTE 42# 22126 U~1 22119 :uu 211'1 U42 uu 2'83 2625 
STAHTf" 35# 16U 16'1 1609 1?!38 1755 181' {877 i93B 1944 1991 2167 2194 2224 

23U 23•8 23'9 
STAHT~ 82# 216 342 631 
S!ATUS 98# 114 384 41110 4Ql3 4U 414 418 
S!M~S !59?# 634 U65 
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STST 110 112;3 
·Ti U19# 
Tllll S,454# 
TU 1464' 



Tt2 141;s# 
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H 1'118# 
T4 1417# ,., 1426# 
T6 14'3'# 
T1 1445# 
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2,8., 2788# 
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T~lfHI.! l,38 80 a'" 813# 
TX·~ 426 ?37 ,.,5 7'13 791 8218 81'1 83, 84? 1241# 

TXU 9'2 102' 1eJ8'1 1242# 
TXUA uu U!!l7# 
TX1' 9'1' usa 1243# 
TXU 1"~6 UJJ~ 12~4# 
TXH g99 9"11 998 U1118 1,245# 
TX2i' 912 1£l34 U~6 U55 1,246# 

TX2• 11\198 1247# 
TXU 1111'0 1248# 
TX2.:J U,13 1249# 
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TXU 1252# 1337 
TX2'1 1253# 130 
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TXU 7"16 794 S.Z58# 
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'l'XJ7 625 1260# 
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