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l?./(:'i9/6~ I 3, 2S3 PAGE 
I 

uRG 110 ? 

( 3 
) REM C"'l,'1PUTE CHK BITS AND PARITY 4 

5 
STA~T T4 HTR CC,U•T7 6 

I IF(TGl )TRI> TA.3,U•B2 7 
IF(TG~)TRA TA.G,Bi?+l l ('\ 
I_F ( TG..,) TRA TA.3,a?+l 1 I 
S82 z 12 

TAG z SBl 6,U•T4 l :! 
14 

NEXT T7 AND W'1ASK+8 l.;; t, (J•R 15 
e2 AND T"1ASl<+B ls l 16 

SYD• R,Bl-1 17 
z BCT d;4 20 

lF(QDr'i)TRA Ti::ST 21 
F 1 lMP d11U•B3 22 
I L.UL (;~ 23 

QRu• T4 24 
TEST pl lF(NZ!.':")TR.A NC:::XT 25 

T'+ ~YO T7 / 26 
SYD a.12,U•R 27 

7 acr c54 3C\ 
l F (EV"·') TR.A START 31 

I L.UL d!3 32 
ORU• T4 33 
TRA START 34 

I ' 35 
WM ASK OCT u ') 00 00 00 l 7 77 77 77 77 36 

OCT 01 01 77 77 60 00 01 77 77 37 
OCT 0':J 76 00 77 60 07 76 oo 37 40 
OCT 34 36 l 7 03 61 70 36 07 '+ 1 '+ 1 
OCT 5-.:; '+6 63 !'+ 66 31 '+6 31 46 '+2 
OCT 6e, 53 25 25 32 52 5:? 52 52 '+3 

'+4 
TMA<:K OCT 3 '+5 

UCT 3 '+6 
OCT 3 47 
OCT 3 oo 
OCT 1 51 
OCT 2 52 

53 
z TRA START,U•T4 54 

55 
£ND 56 -

57 

f ) 



- PRQ!'.iR~M 12/09/66 13,28 (') 

I 
COMPuTE CHK BITS AND PAPI TY 

I 
START 100 04 00000 07 '+001 00000 

IO l 20 n.1 no, 42 '+OOn 0010~ TAG 
102 01 ('I! no~ 22 44-QOn 001oc; TAG 

,/ 
103 01 l"!~O':) 22 '+000 00105 TAG 
1 04+ 01 ll.Q("l0~ 00 '+000 00000 

TAG 105 00 40C'I01 0'+ '+000 00006 
NEXT 106 07 r:::o:=n4 02 0002 00125 WMA§K -

107 4-t.>. c::o':)tt1· co 000? 00133 TM ASK -
l IO 01 c:::3:->21 61 OOOC'l 0000? 
I 1 I 00 4E,oor 00 '+000 00066 
I l 2 01 rq il6'"' 00 '+000 00 I 16 TEST 
1 !3 '+ I I 0221" 43 '+000 00("103 
l l '+ 20 ll!°("l2f'I 00 '!-01 n 00000 
l 15 01 c:::or11 00 000('1 00004 

TEST l lb 41 r'- l ~5('1 00 '+000 00106 NEXT 
l 1 7 04 i:::322n 00 0000 00007 
120 01 c::3?2f'\ 02 '+004 00000 
l 2 l 00 4~('\0f'\ 00 '+000 00066 
122 01 (", ('21"· 00 '+000 00100 START 
123 20 4~("121" 00 '+000 0002? 
124 01 !=iOr 1 ! 00 0000 00004 
125 01 rt ron 00 '+000 00100 START 

WM ASK l2b 00 ('.ll"lOOr 01 7777 77777 
127 00 1'11777 76 0000 17777 
130 03 7~(107 76 0077 60037 
131 34 ':)6 I 7r,. 36 1703 60741 
132 5!3 Ll-6~3! 46 6314 63146 
133 66 c;!r'5~ 53 2525 2525? 

TM ASK 1 3lt 00 "rr,or. 00 0000 00003 
I' 135 00 0000!'\ 00 0000 00003 

136 00 rooor,. 00 000(') 0000~ 
137 00 00('1Qr 00 0000 00003 
140 00 t"IOtiOl"I co 0000 00001 
14 l 00 00001"1 co 0000 0000? 
142 00 rtoor 04 i+OOO 00100 START 

lll llE llE '*' lUIOIOOIE 

316 START 0 l r,r, 3 60000000000000 0 
317 TAG 0 1 I"!'° 3 t30000000000000 0 
3~0 NEXT 0 l('I~ 3 t'+OJooooooooooo 0 
321 wMASK 0 1~, 3 350000000000000 0 
3~2 TMASK 0 1 ~"' 3 51C'\OOOC'00000COO 0 
3~3 TE~T 0 I I 6 3 ?40000000000000 0 



9/25/65 9. 23 PAGE 
I 

260 ORJ ?. 
Su..J d'1J002 3 
L.T7 1'10000220000000261 4 

T7 TSR a•l261U•T~ 5 
T6 cAU d~62 6 

TSR a.•t26.,J•T7 7 
SBt a. 1 ,)QOC 10 

L.A CLA• dliE26t,dl.;! l I 
e 1 IFt 0 N7)TRA aL,\ 12 
7. 50540 2', I, :J•d2 13 

?0550 2">2 14 
15 

TEST SB! a. I )000 16 
LB *T4 !F(ZER)SKP •T4,,Bl.,;l 17 

TSR al:>"~ROR 20 
I? I IF[PNZ)Ti~A a,.3 21 
I ADJ+ li::i 2? 

SBt,ERM at.JOOO 23 
LC •T4 AB! d.77776,U•*T5 2lf. 

-I ADD• re:; 25 
SB! olJOOO 26 

L() wTs .1.F ( ZER I SKP lltTi+1::3!""'1 27 
lSR aC:.:~ROR,!:32+1 30 

8 I !F ( PNZ I TRA. aLJ 31 
r SR2,EP'1 a I ,)000, U•B l 32 

LE z Sro ii llET5, 82;.. I 33 
TRA a. n-:s T 34 - - 35 i ' ERRnR STO a 1f>,~11'1 36 

e 1 STO a.9~1d!,:;,! 37 
CLA b~+'+ '+O 
STJ d T:-J '+ I 
CLA 0000340COOOOOOOOOO '+?. 
6AU a~P,u•T7 '+3 

z LT'+ T 4, U .. B2 '+4 
~T5 tr.:; 't-5 

PF TSR d"" 12611.J•i:33 .:+6 
505'+0 T4 '+ 7 

e3 50550 t5,U•CC 50 - - 51 
BP UCT 0 52 
UP tlct 0 :33 
TP uCT 0 54 .. 

-s::; 
~~. 

t.ND 56 
57 

r 
("' 

L()qi S/r"el, lbt:tj /rer:;v-a,,..) exec.ufe ).{, D. 

fr,·.J> 1·+ ~i luv~ OCCUV>, 



PRO~R.AM 26(') 9/25/65 9, 2i;. 

1 01 42ron 00 '+000 00002 
2 01 C::0471"1 00 0001 C00'+5 •OOOOA 
3 07 40C01"' 06 i+lt-00 00126 
4 06 ::>QlO"' 00 i+ooo C0262 ,.. 

01 40001'1 07 1+'+00 C0126 0 

6 01 4QnQ1 00 '+000 10000 
LA 7 01 ?1701 61 '+'+00 00261 

16 '+ l 0515" 00 tt-001 77775 LA 
1 i 00 c::0~44,r, 42 JOOO C026t 
12 01 c:'Qc::5('1 00 0000 00262 

TEST 13 01 40001 00 '+000 10000 
La 1 'I- 04+ r201 ('I 61 )'+00 00004 

15 Ol 40('0!" 00 i+OOI 00014 ERROR 
16 '+ 1 ns 15('1 00 1+001 77774 LB 
l i 20 10001 00 0000 00005 
20 01 l!.Qr"21 00 <+000 10000 

LC 2i 04 4100! 05 4000 77776 
22 30 1oro1 00 0000 00005 
23 01 40(10! 00 '+000 10000 

LD 2'+ os (')2r 1,.. 61 J'+OO 0000'+ 
25 01 40(:01"' 22 i+OOI 00004 ERRQR 
26 '+ 1 05 ! 51"1 00 -+001 77774 LO 
27 20 40C"'2?. 41 s+OOO 10000 

LE 30 00 ?.OCO l 62 4'+00 00005 
31 01 ""l OOf' 00 -+001 77760 TEST 

ERR QR 32 QI "0('10 l 21 1+001 00()13 UP 
33 '+ 1 0::,0001 61 '+001 0001 t BP 
34 01 ?l7or 00 J004 00004 
30 01 ~O~Ot 00 1+001 00011 TP 
36 01 ::, 170("1 00 )001 00012 •OOOOB 
37 01 ?Otori 07 '+001 ooooi; AP 
40 00 i="044+("1 42 0000 00004 
4i 01 C::Q45(" 00 000(') 00005 
42 '+7 4Q("l0f"I 43 '+'+00 00126 
43 Ol i::or:-:44,r 00 0000 0000'+ 
4'+ '+3 c::o~s('\ 40 JOOO 00005 

BP 45 00 roooo 00 ,)000 00000 
UP 46 00 rOC"O('I 00 ,)000 00000 
TP 47 00 00001"1 00 0000 00000 

ilOIOIE-.. lOOIE W llf 

•ooooA so 10 rooo::i 20 ooon 002~1 
•ooooB 51 00 n03'+f'I 00 JOOO 00000 

3i'lo •OOOOA 0 ~o l ssooooooooooooo 0 
3,5 LA 0 7 l 100000000000000 0 
316 TEST 0 !3 l 14+0000000000000 J 
3!7 L8 0 I '+ l 1sooooooooooooo J 
3~0 ERROR 0 ~2 l 330000000000COO t) 

3~1 LC 0 ?l 3 ?20000000000000 0 
3-:,a LD 0 ?'+ 1 250000000000000 0 
3;.,3 LF: 0 ~o 3 310000000000000 0 
3?'+ UP 0 46 l 510000000000000 0 
3,:,5 SP 0 45 1 4?0000000000000 0 
3~6 TP 0 47 1 530000000000000 0 
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1.'~ 

( f 

J. 

AFr!i~ 7?JE JS !( izA .fJ 

TYP£ 7JJ2' PATTE;(.N INT(): 

T4- 13'-t-
.> 

TS es-
..) 

6~ g,~ SHtH(L() 13£ 0.,J,2_,Bil:... 3.., l¥t/ )'tt-lt-JV() S;Pli:.C.IF'j TlflE 

Tl+fr To- 13 !.z U5 !i:.P W1TH (T'f-)~ {Tr-) J&'ifiSt'l£CTJV/z L 'I 

TPl'<N tJN S' L .5 rCJf.l.. f.NAIT1A/G-. 
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SL~ 
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6/16/6~ t 7• 56 PAGE 
1 

QRG 51,JOO 2 
AMPt.X HTR ci'~CYCLE 3 

;, ... BCyl.LE" IF' I SLt\1) SKP a.12000,R•Z 4 > 

TRA a:~ECK 5 
WRilE 841, t..RS a.~2 6 

p QRU STORE4,R•Z 7 
STO a. c; '+ 1 Cl 

es LRS a :::i2 l I 
p oRu STJRE5 12 

STO a.<;S 13 
SA l a.i='WRD 14 

WLQUP ?l ANO d.00302, U•R H:i 
1 t,CT a.10 16 

It"(ODl"l)TR.A a.":C+ 1 17 
S4 T'+ STO a :31, CC+ l ?.O 
S5 'T5 sro a.~ l 21 

Fl IFIZER)SKP a.L....JRD 2?. 
TRA a. 'A/l., OOP, 8 l + l 23 

CHEl:K STX d1JOOl5 24 
SLF' a."}200('1 2S 
IF(SLF)SKP a.12000 26 
TRA aw~rrr: 27 
ILF' a.77777 30 

I LUR a,i,4.77760,U•B? 31 
r LUR a~'3+77760,U•B3 32 

Ql Ii:-(SLt>-')SKP d4000Ci 3~ 
TRA d'1~ 34 
S8t ai:-il/RD 35 
SB6 a.1LWI 36 
TSR a.'.":~ECKS 37 

Q2 IF( SL"' )SKP a.?0000 41-0 
TRA a.·13 '+ I 
S91 a.1LWl+l '+2 
S96 a.11.. w2 '+3 
TSR ar:1ECKS '+4 

Q3 IF'(SLN)SKP atOOO('! '+~ 
TRA a11+- '+6 
$131 a.1LW2+1 '+7 
S96 a.1LW3 50 
TSR a".:-IECl<S 51 

Q4 IF(SLN)SKP a. '1'+00('\ 5? 
TRA a~r'1PEX 53 
ss1 a.11L.W3+i 54 
886 a.L .~RD -,::.-:> •. 
TSR a.C..iECKS 5~ 
TRA a.A.'1PEX 57 

60 
CHE1.,;KS L.. T6 Bl 61 

EH ANO a.'10302.1 U•R 62 
7 BCT a. t O 63 

IF(OD~)TR·4 a. '-1 i B 5 , t~ • Z 64 
T4 IJ:!"( NUL l SKP T t, 6~ 

TRA a.C::PRN 66 
P.2 JF(NUL)JMP IL 67 

TRA a.r:::PRN 70 
MTB=> T5 IF(NUL)SKP T4 71 

TRA aC::?RN 7? 
83 rF(NUL)SKP IL 73 



6/16/65 17• 56 PAGE 2 
TRA ai::?RN 7'+ 

ECHt:.Ct< ILF' a11111 75 
e 1 Il="(ZER)SJ<P a9S 7,-, 

( TRA a. ":,·1ECK~., 8 I+ I 77 
TRA aoF' t Q() 

t O t 
102 

EPRN p 1 STO a.SVBl 101 
e2 STO a.~1/8?. ! Olf 

SLN a.12000 \05 
r SB2.1E~M a~J,U•Bl 106 
z ST:.) a.3J+PM ... !,B2•1 t07 
T6 STO a 0 M+2 \ l O 

CPL• a:i 1, R•Z. 1 1 t 
z BAU SV8t,l!•Bl ! 12 

STD aP'1+3 11 3 
-u RPA PM+t,R•Z 114 

CLA IL ! l ~ 
LRS a..;21 1 16 

p. aEu z,U•P 11 7 
QRU• P'1+3 120 

R SYJ M~3K t 21 
QRU• P·--A+ t, R .. z ~22 

I L.RS d33,R•f6 123 
e1 AND a.~03021U•R 124 
7 BCT a.to 12~ 

IF"IOD!"IT~A ai:c+1 12~ 
T6 STO a~'1+l l.1CC+l !27 

i ' T6 STO P'1+13 \30 
CLA sva2, u-.s2 ! 31 
PRO dr:,"1 13? 
TRA a'='.CHECK 133 

134 
FWRU EQU 0"'010 !3~ 
LWR 1J E.QU 37777 \36 
QLWI EQJ 07777 137 
QLWc EGU 17777 ! '+ (') 
QLW'.::! EGU 27777 t '+ t 
PM E.GU 51000 ''+2 

1 '+3 
STQl"(E4 T'+ $TO a~1,cc+1 t'+'+ 
STQl"(t::f TS STO a.91 l '+ !:=, 

1'+6 
MASK OCT 0~7000000000000000 t '+7 
SVBI OCT 0 150 
svac QCT 0 ! 51 

TRA a.biMPEX 152 
r-~ :) _ 

E"JD 154 
1s; 



1"'1-(UUr(/lM 0 6/J6/65 17, 57 

3 I 1 AMPEX 0 5QQ('\Q 0 20000000000000 0 
312 bC:YCLE 0 soor 1 0 3nooocoooooooo 0 
3!3 CHECK 0 500?1 0 2300000000C'OCOO 0 
31 'f, WQITE 0 50003 0 50000000000000 0 
315 STORE4 0 SOlr'6 (') 1360000000000000 0 
316 84 0 50015 () 1700C00000000C.,C 0 
317 STORES 0 501?7 0 1~1roooooooooooo 0 
320 85 0 500'6 0 200000000000000 0 
3~1 FWRD 0 ! 0 0 1300000000000COO 2 
3e12 wLOOP 0 500 1 2 0 t4rooooooooorao 0 
3c3 LWt<O 0 37777 0 1310000000000COO 2 
3r!.'+ Gl! 0 soo~o 0 3200000000000·'.)0 0 
3c5 W? 0 500?5 0 :!70000000000000 0 
3i=6 QI_W I 0 7777 0 l320000000000CQO 2 
3r!.7 CL-lECKS 0 soor::s 0 570000000000000 0 
3:,0 Q~ 0 SOOli2 0 440000000000000 0 
3~1 QLW2 0 177"'.'7 0 l33~oooooooooroo 2 
3~2 QI.I. 0 50047 0 s10000000000"00 0 
333 Q1_w::i 0 27777 0 1340000000000000 2 
3:.-:!,i.+, MTd5 " 500~5 0 6700000000000'.)0 0 v 

3~5 EORN 0 50075 0 1100000000000,,o 0 
3:$5 ECHECK 0 50071 0 73C000000000000 0 
337 sva1 0 50 I" I 0 1430000000000000 0 
3"'0 SVB2 0 501?2 0 1450000000000000 0 
341 PM 0 s1ono 0 l35C00000000QOOO 2 
3'+2 MASK 0 501?0 0 l4)0000000000000 0 

AMPEX 5ti000 01 nonon 00 '!-000 5000! 8CYCLE 
8CYC"LE50001 O! 1"2031" IO 4000 02000 

50002 Ot r I rol"' 00 4000 5002! CHECK'. 
WRITE 50003 '+4 45(111!':: 00 4000 0002? 

50004 02 r::or I" 10 0000 50126 STORE4 
50005 QI '0"0' 00 4000 50015 S.it 
50006 J.+,5 ti.5('11 i:- 00 4000 0002? 
50007 02 ~or 1 ('\ co 0000 50127 STORE5 
50,) IO OI ::>Qt"\Q! 00 '+000 5001~ S5 
500 l l OI 4Q('Q1 00 400(' 00010 F"WRD 

WLOC"P 50012 "' l 
i::O':l 1'1, 02 i.t-000 00302 

50013 oo 46001"1 00 4000 00010 
500!4 OI "'I 1"16('1 00 '+001 00001 

S1.i. 500!5 O'+ "'0"'0' 20 40Q:;:, 00000 
Sl:i 500!6 05 ':'Oro' 00 400? 00000 

50017 4! n201 ('I 00 400(') 37777 LWRD 
50020 QI n I ('IQ!" 21 4000 5001? WLOOP 

CHECK 50021 Ol ll.3"0c::: 00 4000 00005 
50022 O! 42('1Ql~ 00 4000 02000 
50023 01 02('171"1 00 '+000 02000 
~0024 QI. O I l"\Ql"'I 00 4000 50003 WRITE 
50025 O! ll-2('10~ 00 400() 77777 
50026 20 41-501 r, '+2 4020 7776.0 
50027 20 ll-Sn I l"I 43 404(') 77760 

Qt 50030 OI ('121"'13('1 00 400"' 40C'l00 
5003! O! O I "01"1 00 400('1 50035 Q2 
50032 O! kQC"Ol 00 ~00" 00010 FWRO 
50033 O! 4Q1'10t. 00 •+000 07777 QLWl 
50034 QI, Li.0('0"' 00 400() 5Q(')55 CHECKS 

Q2 5003:, 01 02('13!"1 00 1+000 20000 
500'.'30 O! Cl 000 00 4000 500'+? Q3 
50037 01 1.i.oro1 00 4000 I 0000 QLWI + 
50040 O! l.!.Q1"10~ 00 4000 17777 GILW2 
50041 O! b.Qf'l0f'1 00 4000 50(')55 CHECKS 

Q·~ 5004.2 O! 02('131"1 00 i+oor 10000 
5004.3 01 r l nol"'I 00 4000 50047 Gl4 
5001.1.4, 01 4 0001 00 4000 20000 QLW2 + 
r::;OQ4i; n, 40('1()~ (')Q 4000 27777 G'LW3 



50040 o~ h.Q('IQ('I 00 4000 sooss CHF'~KS 
Gl4 50047 o, 02f"l3f" co 400" 04000 

50050 Ol. n 1 ("Qr" oc 4000 50000 AMPEX 
50051 01 4000! 00 '+00<"' 30000 QLW3 + 
50052 O'. l+-Ql'\06 00 4000 37777 LwRO 
50053 O! 1.1.onon 00 4000 5Q055 CHECKS 
50054, O! C' t l"Ol"t 00 400(') 50000 AMoEX 

CHEC"KS500c:;5 01 ~046('' co 0002 00000 
50056 '+ t !=503 l 4 02 400i1 00302 
50057 oo 4.6(')01"\ 00 4001"\ 00010 
50060 01 n l t"'6f' tO 4000. 5006!=; MTR5 
50061 04 rl2t"'li-" 00 0001'.'.' 00006 
50062 01 r 1 r'IO,... 00 4000 50(')75 tPRN 
50063 4?. l"l3r:,4f" 00 0000 7777! 
50064 01 01 ('\Qf'I 00 4001') 50075 EPRN 

MTBe: 50065 o~ C'2f'l41" 00 JOO': 00006 
50066 01 r, I ("lQr" 00 4000 50075 EPRN 
50067 4:3 02041"1 00 0000 77771 
~0070 01 rt OQ('I 00 -'+000 50075 EPRN 

EC:HFCK50071 01 42cor:- 00 '+00(' 77777 
50072 '+ 1 02f"l l l"I 00 4100 00000 
50073 O! n 1 ooo 21 4000 50055 CHECKS 
50074 01 r I r,o" 00 '+200 00000 

EPRt- 5007:5 41 ~0("101 00 400(') 50131 SVSl 
50076 i+? ?O!"O! 00 .i+OOO 5013? SV'32 
j0077 01 42('.IOr" 00 i.l,OOC 02000 
50100 ~o h.0('12~ 41 '+Oar C0020 
50101 00 ~000\ 62 400? 50777 PM 1 
50102 06 r'OOOI 00 '+000 5100? PM + 2 
50103 01 i:::010• 10 400') 51000 PM 
50104 Q(') c>Oton 41 1JOO" 50131 SVAl 
501 ('15 01 ?Q('l01 00 '+000 51003 PM + ~ 

50106 1 ! ?!~01 10 0000 s1ooi PM + 1 
50107 ot ~ l 701"1 00 0001'.' 77771 
50 l l O O! ll5rq r::; 00 4000 00025 
50 l I 1 O?. '!) l (')0" 02 0000 00000 
50112 Ol c::;0("11 ! 00 JOOO =1003 PM + 3 
50113 o? ~3~2" 00 0000 50130 MASK 
501 t 4 01 i::or, 11 10 0000 51001 PM + 
50115 2n 4Sr1c-.; 16 '+000 00033 
50116 '+ l ~o-:i 14 02 '+000 0030? 
50117 oq 46(:101"\ 00 400C 00010 
50120 01 n 1 ('160 00 4001 00001 
50121 06 :.,0001 20 i!,QQO 51011 PM + t 1 
50122 06 ::,0,...0 1 00 '+000 51013 PM + 3 l -
50123 ot '.-' 1701"\ 42 0000 50132 SV82 
50124 Ot ~ 1 ':! 1 n 00 '+000 51000 PM 
50125 01 01 cor 00 .l+OOC 50071 E"CHECK 

STQRE:450126 04 ?Orot 20 400? 00000 
STORE'550127 o~ ::,0001 00 400? 00000 
MASI< 50130 00 70('10('1 00 0000 00000 
SVBI 501~1 00 ()Qron 00 000~ 00000 
SVB? 50132 oo ('IO(IQl"I 00 JOQI"\ coooo 

50133 01 1"11 noo 00 tt,000 50000 .6MF>E.X 



RANDOM MEMORY TEST SELF LOADING 3/20/65 

Upon loading it cl~ars bank IV to null words. 

Then 100,000 times enters a randomly generated word in a 
oct 

location which is randomly chosen, except that choice is limited 

to locations whose addresses do not contain a 2,00 bito 

At the same time it enters either the same word or its 

complement in the location addressed 200 higher. 

When that has been done, it chooses locations randomly, with 

the provision that the 200 bit be off. Then it compares 

that word to the word 200 locations higher. Unless that 

word is either the complement or the copy of the word in the 

lower location, it prints the location of the lower of the 

pair at the right-hand margin of the page and, at the left, 

the symmetric sum or difference, f10I1 which the number of 

the offending bit may follow. Having chosen 100,000 
oct 

location pairs to test, it returns to entering raadom words. 



W/R Revised 3/29/65 to operate with electrostatic memory in 

the fourth bank. Self loading. 

There are four nearly identical programs, all loaded into 

memory at one time but executed in a cycle separated by 

repeat mode printer delays. 

1. Tests null words 16 to 1024 times by writing their neighbors 

in the repeat mode. 

2. Tests full words 16 to 1024 times by writing their neighbors. 

~ 3. 

4. 

Tests null words 128 to 2048 times by reading nearby. 

Tests full words 128 to 2048 times by reading nearby. 

Each program operates, for every configuration of x bits, on 

loca.!ions whose addresses have the form llx xOO 000 xxx xxx. 

In such addresses, the program enters a full or null ~rd, 

and writes or reads in the location 2000 higher a number of 

times. Each of the four programs tries a small number of 

times; taz .. -:a lttger l!tl!hlteer, then double that nli.mber, up to 

the maximum of that program by successive doubles .. 

Each program prints: 

1. A line of several groups of four ones and a blank to 

aid in recognition of the columns 

2. A line for each number of neighboring memory operations. 

Each of the four programs has its own number of lines. 

The write-around programs print 7 lines; the read-around, 

6. For instance, the first program will print a line 

for the bits that failed aster 16 close writes, a line 

for those that failed after 32, and so on. A bit is 

indicated to have failed by the presenc~ of a number 

in its position. The positions of columns 1 to 54 

correspond to bits 1 to 54. The digit chosen is the 

number of the place in order of the number of times 

memory is disturbed nearby. For instance.., on the first 

test, the line of l's corresponds to the failures after 

16 operations; the second line, made up of 2's, indicates 

the bits of the failures after 32 disturbances of memory 

nearby, and so forth. 

When all four sections of the package have been executed, the 
continue button will cause all four to be re-executed. 



MAY 23 and MAR 26 SELF LOADING 

These are two programs used to test memory by exercising it, 

thereby giving the parity correction logic a chance to tell 

of any malfunctions by sounding the beep. The programs run 

out of the T registers so as still to work, even when memory 

is in no condition to support the instructions of any such 

tests. The two are identical, except in the memory conditions 

they assume. Ma y .~ i s th e o 1 de r v e r s i on , de s i g n e d t o run 

with only one bank of memory. Mar 26 is revised to take the 

testable memory in bank IV, the addresses from octal 60000 to 

octal 77767. With only two banks in operation, the addresses 

are equivalent to addresses octal 20000 through octal 37767. 

The tapes actually consist of four sections each, se~arated 

by tape feed characters. All except the second may be loaded 

independently; the second assumes the setting of the X register, 

77775, by the first of the programs. 

Program I stores full (all bits on) words in all the bank 

and sets X so that the second program will run. Having done 

so, it gives a load order to load the second program, 

Program II stores null words in all locations addressed with 

the 400 bit of the address on that lie in the bank of memory 

in question. This program requires that X be set before entering. 

When it is finished, it gives a load order to enter the following 

program into the T registers. 

Program III complements the wh6le bank, ending on a halt and 

transfer to its entry. Pressing the continue button will re-

execute this program, To load the fourth program, one must 

depress the load switch. 

Program IV reads and restores each location. It, too, ends 

on a halt and transfer to itself. As in th~ third program, 

the continue button will cause the program to be re-executed. 



DISCRIMINATOR TEST SELF LOADING REVISED TO BANK IV 3/29/65 

This program, for all locations in bank IV, enters either a 

full word or a null word. Having filled the bank, it checks 

the bank fov any errors. All failures detected are printed 

out. The one time it enters and checks for null words; the 

next time it enters and checks for full words. 

At the top of the page is a line of 123456789012345678. 

Thereafter, all lines indicate errors detected. In the first 

54 columns the presence of a character indicates that that 

bit has failed. For ease in reading the output, the character 

chosen is the last digit in the decimal representation of 

the number of the bit, counting from 1 to 54. Other information 

on the line consists of a one to indicate that the line is 

not the headi~g line and, in some versions of the program, 

a line count represented as a fifteen bit binary number. 
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REM DY~AMIC MEMORY TEST, 
RE~ MI3RATE IF SL, •1 ON, 
S~6 dqTORf1U•T6 
LTS Fivt9,I•81 
JMP T~1U•T6 1 
LUL o7 
c~R o~l3,U•T7 
JDV a4 ). 
cRR o~t8 . 
oRU+2 CC,CC+l 
5TO a.i:, 1 . 

oCT~ftJ :~~ IF ( ) SKP UQJI)/ f JI J 
rSR a·~I\NLP, e 1 + 1 -
LT4 I~~T1,I•B4 
sUd aTEST1U•84 
LT5 I~ST2,U•B6 
LT6 l~ST3 
sTX e.-=!,I•PS ~ 
sB2 o~7777,LJ•IJll'4---
LLS a~ff,R•T7 
ADD dl01U1B3 
1F(NN7)JMP ,aTEST,62~1 
rF(PNZ)JMP ~eLAST 

f 

ADJ U,U•T7 
I!=" ( NZF' 1 MQ\/) j'R,6 "· a_l_QOP I u .. R ---

,.. 53'+05 ·Je.1,cc+-1 . 
53At05 >e. ~+ t I 
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\ I 
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INST3 

~UIVI 9 

1F1Poei1rRi et_JoP-------------- j 
!F(SLN)SKP a400001U•B'+ 
rSR e TEST+ l ----------
ADD a~~~~+I 
1F(NEG)SKP e~e3-1 
sUB a -4..,.. ! .1 U•B3 
sLF d?7777 
s81 a TEST 
sL'\J a.133 "C----
sTX cl7777?,e1-1 1 

LT7 !\JST4.tCC+l ~--
LDR 6!+B4,CC+X 
LDR E!+B4,U•CC 
LDR• 8~+84 
9TO E!+B4,B~ol~/ 
1F(ZEP)TRA e93+J 

·,1 

oCT 0~047~,2443011047~ 
rRA a10 
END 
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TEST SHORT REGISTER GATING 

This series of tests provides the follcuing exercises: 

B-series registers~ B-adder in F3, incrementing 

and decrementing by 1 

special purpose registers 77774-77777 «-'"' U in Fl, 

F2, counting up and down 

B - s e r i e s re g i s t e rs <-> U in F l_, F 2 , co u n t in g up 

and down 

1/10/61 

T 



TEST 
ROUTINE 

COUNT CC 
UP IN F3 
vs U in F2 

... ~~-~--

COUNT CC 
DOWN in F3 
"V'S U in F2 

COUNT Bl 
UP IN F3 
vs U in F2 

COUNT Bl 
DOWN in 
F3 vs U in 
F2 

COUNT B2 
UP in F3 
vs U in 
F2 

COUNT B2 
DOWN in 
F3 vs U in 
F2 

/"'-
":.~: 

TO RUN 
INITIALLY 

'LOAD' 

'LOAD' 

I LOAD' 

'LOAD' 

I LOAD' 

I LOAD I 

INDICATION OF 
SUCCESSFUL 
TEST 

PROPER STOP 
CONDITIONS 
(I)/(CC) 

Manual stop ~·h (I)=oo;OOOOO-
while count- 00-0000-
ing in prog*'·~·:: '? 00005 
ress; (u)~(cc (cc)=ooool 

Manual stop 
while count­
ing in prog­
ress 
Last 15 bits 
of ( U )=(CC) 

Program Stop; 
(U)=77777 

Program Stop; 
(U)=007-700000 

Same as for 
Bl UP 

Same as for 
Bl DOWN 

NOTE: Improp 
er (.1) de­
notes store 
to FT not 
working. 

(I)=00-00000 
00-0000-
00006 

(CC)=OOOOl 
NOTE: Im prop­
er (I) denotes 
store to FT 
no t w or kin g • 

(I)=Ol-00000 
-30-4002-
77777 

(I)=Ol-00000 
30-4002-
77777 

(CC)=00010 

(I)=Ol-00000 
30-4004-
77777 

(CC)=OOOlO 

(I )=O 1-00000, 
t, 30-4004- ,, 

77777 
(CC)=00010 

TO REPEAll:l'TEST 
IF STOP CONDI­
TIONS PROPER 

'CONTINUE' 

'CONTINUE' 

'CONTINUE' 

'CONTINUE' 

'CONTINUE' 

*CONTINUE I 

TO REPEAT TEST 
IF STOP CONDI­
TIONS NOT PROPER 

Start from (CC)= 
5 

Start from (CC)= 
6 

Start from (CC)= 
4 

Start mom (CC)= 
4 

Start from (CC)= 
4 

Start from (CC)= 
4 

A 
..._ 

"-------

REQUIREMENTS 

Instructions 
T4-T7,77777, 

Store to FT 
Counting of adder 

Instructions 
T4-T7,77777, 

77767 
Store to FT 
Counting of adder 

Instructions 
T4-:- T7, 

Counting of Adder 

Instructions 
T4-T7, 

Counting of Adder 

Instructions 
T4-T7, 

Counting of Adder 

Instructions 
T4-T7, 

Counting of Adder 

)'-.l 

I 



I ' . ' .. . I 

COUNT B3 'LOAD' Same as for (I)=Ol-00000 I CONTINUE:' Start from (CC)• Instructions 
Ul? in F3 Bl UP 30-4010- 4 T4-T7, 

·{; 

vs U in 77777 Counting of Adder 
F2 (CC)::00010 

COUNT B3 'LOAD' Same as for (1)=01-00000 'CONTINUE' Start from (CC)= Instructions 
DOWN in Bl DOWN 30-4010- 4 T4-T7, 
F3 vs U in 77777 Counting of Adder 
F2 - , •.. , .. "'' ~ ,_ .... ~~ ,,,.. 

(CC)=00010 

COUNT B4 'LOAD' Same as for Bl (1)=01-00000 ~CONTINUE' Start from (CC)= Instructions 
UP in F3 UP 30-4020- 4 T4-T7, 
vs U in F2 77777 Counting of Adder, 

(cc)=oooio 

COUNT B4 'LOAD' Same as for (1)=01-00000 'CONTINUE' Sta rt from(CC)= Instructions 
DOWN in Bl DOWN 30-4020- 4 T4-T7, 
F3 vs U 77777 Counting of Adder 
;n F2 (CC)::00010 

COUNT B5 'LOAD' Same as for (I)=Ol-00000 'CONTINUE' Start from (CC)= Instructions 
UP in F3 Bl UP 30-4040- 4 T4-T7, 
vs U in 77777 Counting of Adder 
F2 (CC)=00010 

COUNT B5 I LOAD' Same as for Bl tI)=Ol-00000 'CONTINUE' Start from (CC)= Instructions 
DOWN in DOWN 30-4040- 4 T4-T7, 
F3 vs U in 77777 Counting of Adder 
F2 (CC)::00010 

COUNT B6 'LOAD' Same as far fI)=Ol-00000· 'CONTINUE' Start from (CC)= Instructions 
UP in F3 Bl UP 30-4100- 4 T4-T7, 
vs U in ~, 77;,_77 Counting of Adder 
F2 (CC)=00010 

COUNT B6 'LOAD' Same as for (1)=01-00000 'CONTINUE' Start from (CC)= Instructions 
DOWN in Bl DOWN 30-4100- 4 T4-T7, 
F3 vs U 77777 Counting of Addl!r 
in F2 (CC)=00010 

COUNT PF I LOAD' Same as for (I)~Ol-00000· 'CONTINUE' Start from (CC)= Instructions 
UP in F3 Bl UP 30-4200- 4 T4-T7, 

! 
vs U in 77777 Counting of Adder 
F2 (cc)=ooo10 i ~'. . ! l - - J 



I 

(I)~Ol-OO~~OI ' ~ COUNT PF 1 LOAD 1 Same as for 
I 

'CONTINUE' Start from (CC): Instructions 
DOWN in Bl DOWN 30-4200- 4 T4-T7, -

' 
F3 vs U 77777 Counting of Adder 
in F2 (cc)=ooo10 

COUNT P2 'LOAD' Program Stop; (1)=01-00000 'CONTINUE' Start from (CC)= Inst rue t ions T4-T 7 
UP in F2 (U)=,007--:t 00~4000-00004 4 B2+U 
vs Bl in (CC)=00010 Counting of Adder 
F3 Counting of Bl. 

1 
COUNT P2 'LOAD' Program Stop; (1)=01-00000· 'CINTINUE* Start fran (cc)= Instructions T4-T7 
DOWN in (U)=007--7 QQ-4000- 4 B2+U 
F2 vs Bl 00004 Counting of Adder 
in F3 (CC)=00010 Counting of Bl ', -....... 

COUNT X 'LOAD' Same as for P2< (1)=01-00000 'CONTINUE' Start from (CC)= Instructions T4-T7 
UP in F2 UP QQ-4000- 4 B2+U 

I 

vs Bl in 00004 Counting of Adder 
F3 (CC)=00010 Counting of Bl 

COUNT X I 'LOAD' I Same as for (1)=01-00000· 'CONTINUE' Start from (CC)= InstructionsT4-T7 
DOWN in I I ~P2 DOWN 00-4000- 4 B2+U 
P2 vs Bl I 00004 Counting of Adder 
in F3 I 1 i 

(CC)=00010 Counting of Bl 

COUNT TT i 'LOAD' I Same as for P2 (1)=01-00000 'CONTINUE' Start from (CC)= Instructions T4-T7 I 
UP in F2 I I UP 00-4000- 4 B2+U 
vs B 1 in 

I I 
00004 Counting of Adder 

F3 (CC)=00010 Counting of Bl 

I 
'LOAD' Same as for (1)=01-00000· 'CONTINUE' Start from (CC)= Instructions T4-T7 COUNT TT I 

I 
DOWN in ! P2 DOWN 00-4000- 4 I B2+U 
F2 vs B 1 =-_U 00004 Counting of Adder 
in F3 I (CC)=00010 I Counting of Bl 

' 
COUNT FT 'LOAD' Same as for (1)=01-00000 'CONTINUE' Start from (CC)= Instructions T4-T7 
UP in F2 P2 UP 00-4000- 4 B2+U 
vs B 1 in 00004 Counting of Adder 
F3 (cc)=ooo10 Counting of Bl 

COUNT FT 'LOAD' Same as for ( I )=01-00000· 'CONTINUE' Start from (CC)= Instructions T4-T, 
DOWN in t P2 DOWN 00-4000- 4 . - B2+U 
F2 vs Bl 00004 Counting of Adder 
in F3 i (C~)=00010 Cob n t in g o f B 1 -...r::_ 

\ l ---
~ 
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COUNT Bl 'LOAD' Program Stop; ( I )='tl-OOOOG 'CONTINUE' I Start from(CC)= Instructions I 

UP in F2 (U)::007-;7 51-4000-
I 

5 T4-T7 
vs B2 in ) ---- 00005 .---

(cc)~OOOlO F3 
I 

COUNT Bl I LOAD' Program Stop; 
Ii 

( I )=4_1-_QQQ.00- 'CONTINUE' Start from (CC)= Instructions 
DOWN in (U)::007--7 51-4000- 5 T4-T7 
F2 vs B2 00005 
in F3 (CC)::00010 

COUNT B2 I LOAD' Program Stop; (1)=42-00000 'CONTINUE' Start from (CC)= Instructions 
UP in F2 (U)=007--7 52-4000- 5 T4-T7 
vs B 1 in 00005 
F3 (CC):00010 

COUNT B2 'LOAD' Program Stop; (1)=42-00000 *CONTINUE' Start from (CC)= Instructions 
DOWN in (U)::007--7 52-l~OOO- 5 T4-T7 
F2 vs Bl iu 00005 
F3 (CC)=00010 

COUNT B3 I LOAD' Program Stop; (1)=43-00000· 'CONTINUE' Start from (CC)= Instructions 
UP in F2 (U)::007--7 53-4000- 5 T4-T7 
vs B4 in 00005 
F3 (CC)::00010 

COUNT B3 'LOAD' Program Stop; (1)=43-00000 'CONTINUE' Start from (CC)= I 
Instructions 

DOWN in (U)=007--7 53-4000- 5 
I 

T4-T7 
F2 vs B4 00005 
in F3 (CC)=00010 I 
COUNT B4 I LOAD' Parogram Stop; ( I )=44-00000· 'CONTINUE' Start from (cc)= I Instructions I 

UP in F2 (U)=007--7 54-4000- 5 I T4-T7 
I vs B3 in 00005 

F3 (cc)=OOOlO i 
I 

COUNT B4 'LOAD' Program Stopi (1)=44-00000 I CONTlN UE I Start from (CC)= I Instructions 
DOWN in (U)=00?--7 5t~-4000- 5 I T4-T7 

I 
F2 vs B3 00005 I 

I 
in F3 (CC)=OOOlO 

i 

COUNT B5 'LOAD' Program Stop; (1)=45-00000-- 'CONTINUE' Start from (CC)= J Instructions 
UP in F2 (U)=00?--7 55-4000- 5 i T4-T7 
vs B6 in F3 0?005 \..r\ 

i \ tee = ono/ O I 

I I I \ 



----~--

I I I 
t Instructions ' COUNT B5 'LOAD' I Program Stop; i (1):45-00000- 'CONTINDE' Start from (CC)= 

DOWN in i (U)=007--7 55-4000- 5 I I I T4-T7 i 

F2 vs. B5 I i 

00005 n I ! I 

F3 I I (CC):00010 
I ' 

I 

COUNT B6 I LOAD' Program Stop; ( I )=46-00000· 'CONTINUE' I Start from (CC)= Instructions I 

UP in F2 (U)=007--7 56-4000- I 
5 T4-T7 l 

vs B5 in ' 00005 
F3 (CC)=00010 

! 

COUNT B6 'LOAD' Program! Stop; (1)=46-00000 'CONTINUE' Start from (CC)= Instructions 
DOWN in ( U ):007::~7-- 56-4000- 5 T4-T7 
F2 vs B5 00005 
in F;i (CC):00010 

I 

"'LOAD' (I):47-00000! 'CONTINUE' 
. 

Start fran (CC)= COUNT BF Program Stop; Instructions 
UP in F2 (U):007--7 57-4000- 5 T4-T7 
vs Bl in 00005 
F3 (cc)=OOOlO i 

i 
COUNT PF I 'LOAD' Poogram Stop; (1):47-00000.;. 'CONTINUE' st art flOm(CC)= Instructions 
D~WN in I (U)=007--7 57-4000- i 5 T4-T7 
F2 vs Bl 

I 
00005 

in F3 (CC)=00010 ' 

! 
l 

I 

I 

0---
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25 January 1961 

Class 5 Tests via Printer Output 

The table on the following page gives fifteen tests which 

may be run on logical orders in conjunction with the diagonal 

print matrix set up for compiement and shift tests. In each 

case the operands are taken from the following list: 

( 1 ) : 'O' i. e, , on all zero word 

( 2): I 1 I i.e. , on a 11 one word 

( 3): 'eO' i-. e., a word with 53 zeros and 1 one 

( 4): I€ 1' i.e., a word with B3 ones and 1 zero 

Operating Notes 

1~ Take the test tape marked 'Class 5 Printer Tests'. Set in 

SL#9 - SL#l5 the shift (if any), to be applied after setting 

up UR. If SL#3 is off, a circular left shift is made; if 

SL#3 on, a circular ~ight shift is made. 

2. Load with 'Load Tape' switch. 

3. Select test options as follows: 

SL#4 and #5 off: Option (A) 

SL#4 on : Option (B) 

SL#4 off, SL#5 on: Option (c) 

4o Restart: from location 201 

5. To execute later versions, press 'Reset' and 'Load Tape'. 

Output. Correct output is a line of 64 (SLl2 off) or 32 (SL#2 on) 

characters shifted from line to line by the amount and direction 

given by SL. On extract tests, left and right sides of the page 

) are identical. 

I 
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Version 

- ,Option 

(A) 

( B) 

( c) 

Operation 

s or 

s or 

u + u 

u + u 

s + s 
s -+ s 

u + 

u + 

S + U + R 

S + U + R 

s XTR u + 

s XTR u + 

s XTR u + 

s XTR u + 

u 
u 

u 
u 
u 

u 

S XTR u + u 

s XTR u + u 
s XTR u + u 

S XTR u + u 

( 1 ) 

s or 

EO or 

s or 

EO or 

s or 
El or 

Table of Class 5 Tests 

(2) 

U+U S+U+R 

O+EO EO+EO+ ... 

U-+U S-+U-+R 

O+El EO+E 1+ ... 

U+U s or U+U 
O+EO EO or O+EO 

With 

EO,O 

E 1, 0 

EO 

El 

EO 

El 

Reference 

Operands 

O(O)EO 

9(0)El 

EO(l)O 

EO(l)l 

l(O)e:O 

l(O)El 

E 1 ( 1 )0 

El(l)l 

to 

( 3) 

s XTR U-+U 

E0(l)l+E0 

s or U-+U 

E 1 or O+El 

s XTR U+U 
El(l)O+EO 

Tests 

( 4 ) 

s XTR U-+U 

O(QEO+EO 

s XTR U-+U 

E0( 1 )0->E 1 

s XTR U+U 
l(O)El+EO 

Tested 

( 1 ) (A) 

( 1 ) ( c) 

( 1 ) ( B ) 

Al 1 ( B) 

(3) (B) 

(2) (C) 

(2) (A) 

(2) (B) 

(4) (A) 

05 ) ( c ) 
(4) (B) 

(3) (A) 

( 5) (A) 

(4) ( c) 

( 5) ( B) 

( 3) (c) 

By 

options 

( 5) 

s XTR U+U 

l(O)EO+EO 

s XTR U+U 

El(l)l+El 

s XTR U+U 
O(O)El+El 
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Tag Test Program 

This self-loading program tests setting, storing, and fetching of tags. 

For each tag and for each of 1000 memory locations, the sequence 

Clear tags in AT~, memory 

Delay 

Set tag in ATR, memory 

Branch on ATR 

(type if ATR wrong) 

Delay 

Check tag in memory 

(type if stored or fetched in correctly) 

is executed. If an error is detected, an indication is typed on the console 

typewriter, provided SLl is off. The error indications are: 

OOOOi lOjj jjOO mmmmm for failure to set ATR 

where i = tag that should have been set 

j = tag that was actually set 

mmmmm = memory address to which tag was stored 

OOOOi jOOO 0777 mmmmm for failure to fetch correctly 

where i = tag that should have been found 

j = tag IL 

mmmmm = memory address from which failure occurred 

OOOOi jOOO 0000 mmmmm for failure to store correctly 

where i = tag that should have been stored 

j = tag IL 

mmmmm = memory address at which failure occurred 

If SLl is on, no typing is done. 

Mary Shaw 
11/9/64 
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z BAiU Il..iR;z '+7 

LRS d t;5 ·50 
Bl LRS d rs St 
R BAIU at:32+1000 ·52 

IF(SLN)SKF) 40000 ,53 
'TVP u 54 
TRA IN ,5S 

FT.CHE.R CL.A a.777,R•Z ,56 
LRS d9 ,57 

z BAU IL ,6(') 
LRS 'dl.5 ,6! 

Bl LRS dt:5 ,62 
R BAU aB2+1000 ,6? 

IF(SLN)SKP 40000 ,64 
TVP u ,61:i 
'TRA IN 66 

,67 
LZ Bl IF"(NZEISKP aZ, R•Z 7n 

TRA BACK 71 
l·Bl I LRS dl'.5 7? 
R 1QRU MZ 73 



11/15/64 1:3, '+0 PAG~ 2 
B~U a.82+7777 74 
IF'ISLN)SKP 40000 7r::; 
·rvP u 7~ 

< TRA BACK 77 
HZ ,ocr ,00000 1077 110A 00000 l 00 

1,0 I 
Lt Bl IF"(NZE)SKP a.t,R•Z t0? 

·rRA BACK t 03 
Bl LRS dl.5 104 
R ,Q~U Ml 105 

B~U a.d.2+7777 10A 
IFISLN)SKP 4,0000 107 
TYP u 1 I n 
'TRA BACK l l t 

Ml OCT 00000 101 l 1106 ,00000 t I~ 
l l 3 

L?. Bl IF'(NZElSKP a?, R•Z l 14 
'TRA BACK t 1 '5 

Bl LRS d t:5 1 i 6 
R ORU M2 117 

BAU a.~2+7777 120 
IF" ( SLN )·SKP 40000 121 
TYP u 122 
TRA BACK 123 

M2 OCT 00000 102~ 220A 00000 l.24 
t2r::; 

L3 Bl IF"(NZE)SKP a.3,R•Z l.26 
TRA BACK 127 

Bl LRS d15 t 3r, 
R QRU M3 13 t 

BAU a.f;:;2+7777 132 
IF'(SL'llSKP 40000 1·33 
TYP u 134 
TRA BACK 13r::; 

M3 OCT 00000 1033 '330c ,00000 136 
137 

INA CL.A• 82+7777 l '+O 
CL.A,.sr l • 6'2+7777 l·'+ 1 
CL.A,;ST2• 68+7777 l'+~ 
CLA,.5,-3 .. 82+7777 1 '+~ 

l '+4 
INB IF'(NTGlTRA IN 1'+5 

IF'I TGt )TRA IN 1 '+6 
IF'(TG2)TRA IN 1 '+7 
IF'( TG:; )TRA. IN 1·50 

15 t 
HTR 20 1;5?. 

t,53 
END 154 

J;55 

I . 



PROGRAM ·0 l'j'/JS/64 13•, 40 

13 l 1 Ll 0 1 1:5 0 1000000000000090 0 
131!2 L2 0 126 0 11200oooooooooyo 0 
131,3 L3 0 1 '37 0 1240;,00000000000 0 
13Ht- OUT 0 34 0 160AoooooooooOo 0 
13 l·b lNA 0 150 0 1360Aooooooooooo 0 
131,b ORA 0 50 0 320000000000090 0 
131'7 INS 0 15'+ 0 1'+20600000000090 0 
1380 1CRB 0 61 0 430r,000000000(?0 0 
1321 o~c 0 63 0 4so0ooooooooooo 0 
1322 IN 0 43 0 2so000000000090 0 
:3a3 LZ 0 IO'+ 0 660r,OOOOOOOOOYO ·O 
l32'+ BACK 0 55 0 370Aooooooooooo 0 
:3as FTCHE.R ·0 73 0 ssoAooooooooaoo ·O 
:3a6 :Mz 0 1 lA 0 770600000000000 0 
1327 Ml 0 185 0 1110000000000090 0 
1330 'M2 0 I 16 0 12306000000000UO 0 
:331 M3 0 1 '+7 0 135oAoooooooooOo 0 

:2 ~o 20 ~0("121 42 lf.000 17600 
i3 ?. 1 06 ~0001 61 ,4004 00'.300 
,4;, 22 01 4'.2("10'1 00 ,41,000 1ioooo 
;5 ~3 01 ~2oos 00 '+000 1,0000 
,6 24 01 ?.170'} 00 -4fl000 oo 1 15 LI 
'7 ~5 01 ~0001 00 '+000 00015 

110 ?.6 O l 2170'.1 00 ,4000 00126 L2 
1 l '?.7 oi 20001 00 4000 00016 
tc '30 ,o l 21700 00 ·4000 oo 1,37 L3 
J:3 31 01 20001 00 '+000 00017 
1·4 32 of 6100·1 00 10000 00000 
1;5 13 01 '+0001 00 4000 0000'+ 
1·6 ·OUT ~'+ 

'+ ' 
o Io 1 J 61 ·'+00 l 77775 

1'7 ~5 01. ?.1701 00 0002 oo 1,50 INA 
ao 36 01 20301 00 ,0000 00050 ·ORA 
21 ,7 oT 21701 00 ,0002 oo t,54 INB 
22 40 01 ?.0301 00 10000 00061 ORB 
83 '+ I ,o 1 ~0301 00 ,OOOO 00063 ORC 
2'+ 42 ·O t lf/000?. 00 .4000 01000 
85 IN 4.3 '+?. 01010 00 4000 0003'+ OUT 
86 44 ,o 1 21701 00 10004 07777 
27 45 ,o 1 '41200~ 00 ,41,000 70000 
30 46 ,01 61 ('101 00 ,QOOO 00000 
31 47 01 6100) 00 ·0000 00000 
32 ORA 50 oi 21731 00 ·0004 07777 
33 r:; 1 01 2174') 00 ·'+000 l!OQOO 
3'+ 52 01 ~0041 00 ·'+000 77772 
35 c;.3 01 ~2006 00 ·'+000 110000 
36 54 of 01000 00 4000 oo 1•04 LZ 
37 BACK c;5 Ol 61001 00 0000 00000 
40 56 01 ~OOOJ 00 ·0000 00000 
41, 1 57 01 "1!200S 00 '+000 '.70000 
l.t:Z ',O ,Q l 13040:) 62 ·0004 07777 
~3 'ORB 61 01 01001 00 ·'+000 000'+3 IN 
'+'+ 62 01 5040'.) 00 ,Q004 01000 
l.j;:; ORC 63 01 OlC'l03 00 4t000 00073 FTC,ER 
4116 6'+ 00 ?.0 I OC) 10 ·0000 77771 
"7 65 01 '+50 l '3 00 '+000 00017 
50 ~6 '+ 1 450115 00 '+000 00017 
51 67 02 ~OIOj 00 400'+ 01000 
5~ 70 01 02030 00 ,4000 '+0000 
93 71 of $070') 00 ·0000 00001 
5'+ 12 01 0100:J 00 4000 000'+3 IN 
56 F'TCHE.R 7.3 01 2170'] 10 '+000 00777 
56 74 ,Q 1 450 l 'i 00 .41,000 ooo 11 
97 75 00 ~0100 00 ·0000 77771 
60 76 0 ·, '+5015 00 '+000 00017 



61 77 4 l 4501 ·; 00 4000 00017 
.. , 

~c: 1 r)O 02 ~O 1 O·) 00 '+00'+ 01000 
(;3 1 0 1 01 0203·'.1 00 ·'+000 40000 
64 102 o( ,.,.0701 00 ·0000 00001 
65 103 01 0100'.'.l 00 '+000 000'+3 IN 
66 LZ 1n4 41 02051) 10 ,4000 00000 
67 11')5 01 01001 00 4000 00055 BACK 
?,Q 106 61 '+5015 00 4+000 00011 
71 107 02 soc 1 (') 00 ·0000 oo l l '+ MZ 
?.2 1 IO 01 2010·1 00 '+00'+ 07777 
?.3 l I l Ot 0203'.'l 00 '+000 40000 
7,4 1 1·2 01 60700 00 0000 00001 
7.5 l 1:3 Ot o I 00') 00 4000 00055 BACK 
17 MZ l 1'+ 00 ooc l ') 77 77100 00000 

100 .L 1 1 t,5 '+ I 02051 10 '+000 00001 
l O l 1 !,6 01 OlOOJ 00 4000 00055 BACK 
102 1 ! 7 '+ I '+50 I '5 00 '+000 00017 
103 120 02 5001') 00 ·0000 oo 1'25 Ml 
l 04 I ? l 01 ?010 1".l 00 ·400'+ 07777 
105 1~2 01 0203 11 00 ,4000 40000 
106 123 01 60700 00 ·0000 00001 
107 l 8'+ O! O I OO·J 00 4000 00055 BACK 
1 l 1 Ml 135 00 000 l 1:l 1 l I 100 00000 
1 1:c: L2 l -,,,6 4 1 lj205'1 10 ·'+000 00002 
11;3 l 27 OJ. ()lOOJ 00 ,4000 00055 BACi< 
11·'+ 130 4 1 45015 00 ,4000 00017 
1 1;5 1 '3 1 O?. 5001') 00 10000 oo J:36 M2 
I l,E, 132 ·O l 20101 00 ·'+004 07777 
1 1'7 133 01 !')2030 00 4000 40000 
1ao 1 34 ·01. 60700 00 ·0000 00001 
1 21 115 01 01001 00 ,4000 00055 BACK 
1a3 :M2 1 '36 00 0001) 22 :2800 00000 
184 L3 1 37 '+ 1 02091 10 4000 00003 
1 2:, l l!iO ·O 1 O l OO!J 00 ,4000 00055 BACK 
J8b 1 4 1 '+ I' 450 l '5 00 '+000 00017 
127 1~2 02 50010 00 ,0000 oo l'+ 7 M3 
130 143 01 ~0101 00 4004 07777 
131 1 4'+ 01 0203') 00 ,1+000 '4.0000 
132 145 O i. $0700 00 ,QOOO 00001 
133 1 4,6 01 01·000 00 'tOOO 00055 BACK 
1 3:, M3 147 00 00010 33 :3300 00000 
136 INA 150 01 ~1701 00 10004 07777 
137 l c; l 0( ~1711 00 ·0004 07777 
t ltl(; 1 c;2 Ot 21721 00 ·0004 07777 
14 l 1~3 01 21731 00 ·0004 07777 
1~2 INB 154 O l. O l ('\Qi!, 00 4000 00043 IN 
1~3 155 01 01001 00 ,41,000 000'+3 IN 
1 44 156 of O l·OO~ 00 ,4000 ,00041,3 IN 
t~S 1 c;7 01 O l'OO, 00 4000 0004:3 IN 
l lli6 160 ,o l OOC'Q·j 00 4000 00020 



r ,,,.·rM;t'). ,· 1 [. )7-/-· . .4~,..- r: _'!_115/64 12, l 4 : r'. t:.. . , , ., .•. ,1i, 
I -.!./...; 1 ·· .. - . _., ' ... 

ORG 10 '2 
F'.\I~ LZ I -srx .aZ-2iu .. e 1 ·:; 

Bl ERM,.SB6 a3Q,IU•T4 4 
z STO .a P+?+B 1, 66- t :r; 

.ss 1 .a t,o 6 
L.r,OP. LOR ·rs 7 

z CRR d !. , R•T5 I l"l 
IF'(NUL)TRA CC+t I f 

'f.4 ORU• l 5Q+B l 1-~ 
T4 LUL a I, U•T4 13 
T.5 Ir='(NULITR~ PRINT,Bl+X 14 
81 !!='(POSIT.RA LOOP l!=i 

S':31 aa2 16 
'TRA .LOOP 1'7 

PRINT z BAlU a•B2 ;20 
ORU• 1 s 1 :21 

z B"U a~2 2~ 
10RU• t93 t; :2~ 

z BAiU d""B3 :24 
L.:UL a30 :25 
oqu• 1 s 1 /' :26 

z BAlU .aB3 :27 
LUL. a3o :3o 
o~u .. t 53,:R•l, :3j 

I.ZI Lqs a t·O :32 
85 IF' I NUL )TR A. . C~+t ;33 
R ORU• 183,.CC+ I :34 
R ORU• ls l ;31:1; 

·P~0""4 a 1;50 ;31-, 
z TRA PF'iU•B3 ;37 

aaG I.N z O'L• T5iU•T~ -'+0 
z ;sa-2' ,,, .. •) -:-c; aZ,'U•Bl ·'+ t ,;.,/ .,';>..: ti'· 

T$R F' A I 1.. iU•BS ·'t? 
z MLN asooo,u•rs ·'+'.! 
I.Z I SPA aZ,U•B'+ '+4 

CY.CL.E. z ERM,.SB6 a 1'7~oo, B2+ l ? . '+ c:; 
$110 a !77+84, 86 ... L) :- -: ,~))' () .:'" '+~ 

LOOP.A z ERM,:SJ;6 .a 17600, B3+ 1 7 ·If? 
•QRU 1 7?+84, 86• 1 1 Te·:-/ <)} ,Sc 
o~u .. rs ) ,51 

a3 IF'(POS)SKP ?77?0 ,5~ 
TRA LOO PA ,53 

z 'TSR F'AIL1U•BS .5Aj. 
t6 E~M,:SB6 a 17soo, ea+ 1 7 rt,. - . Ii :5115 J ()1' ' 

SlO a !'7?+8't,, B6"' l : ,St, 
l.OOPD z ERM1SB6 a !'7 eoo, 63+ 1 I " ,S? 

·O~lJ+200 l ?7•B4, 86 .... 1 r-5 ,$ ,60 
·QRl.i,. 'T5 ,6 t 

e-:. 
""' l!:"(PQ~)SKP '777710 -6~ 

'TRA L00PD 163 
I.Z I ·rSR FA I 1...i'U•BS ,64 
z If:"(NUL,NTG)TRA cc ,65 

IF'(TGtl'TR• CHANGE ,6~ 
CL.A ORDER A 67 
STO LOOPA+l 1c 

( 
.CL.A QRDERD 7t 
:STiO UlOPD+ ! .,.~ 
'TRA :CYCLE 73 

Cj,,jANGE CLA QROERB 74 
ST·O LClOP.A+ 1 7r::, 
CLA QROERE 7~ 
:sr:o .LOQPO+ l 77 
TRA CYCLE 100 

QqO~RA ,QRU 177+84, B6"" 1 101 



( t 

oqo~~o 
QqD~RB 
oqo~RE 

,011u+2co 
Al)D~20 
SUB+20 
T~A 

1 77+641 B6• 1 
177+B4,B6•1 
177•84, 136· 1 
BE:G lN 

10~ 
103 
I 04!-
1·06 
1'06 
1·07 
l I r, 



pqQ~RAM ;Q '.21 t 5/6'+ l 2. l '+ 

!260 FAIL 0 l10 0 20000000000060 ,o 
(261 .LOOP ·0 H+ 0 60000000000000 ·0 
!2li2 •PRI~T 0 25 0 110000000000000 ·O 
!263 BEGIIN 0 45 0 :370000000000000 ,o 
!26'+ CVCL..E 0 92 0 4'+0000000000000 ·O 
!260 LOQCA 0 5'+ 0 460000000000000 0 
!266 LOOOO 0 ~4 0 5600000000000oO ·0 
!287 ;Cl-fA"IG~ 0 1 o 1 0 730000000000060 ·O 
!27,0 10RO€RA 0 106 0 1000000000000000 ;0 
!271 QROE:RD 0 l 07 0 1·0 l 0000000000060 0 
!2'12 iQRO~·R9 0 l t·O 0 1020000000000000 ·O 
:27.3 OROl2R~ 0 I 11 0 1,030000000000000 ·O 

:2 F-'IL Io 204300541400077775 
:3 t l 414002604400000030 
4 T2 2000166400!00!'+7 
:5 13 1'+000100400000010 

. LOOP 
.... 

150'+0000000000005 ,6 1 '+ 
'7 Ts '+5055 t,540000000 l 

t.o 16 IOl0~000400lOOQOI 
l l t1 45001100000200150 
1.2 ·~o ~'+soaoo'+'+ooooooot 
1,3 21 50t0-03t400000025 PRINT 
1.4 ~2 4 IO 1 l 1·000400000014 1.00~ 
15 33 14000 1·00400000022 
1,6 2'+ 1•01·00000400000014 L.oOP 
17 PRINT ·~5 2010000500400000 
ao ·26 1500 I 1·00000000 f 51 
·21 ·21 ·2010000400'+00QOO 
22 ~o 1500 i 1·00000000 f 53 
23 ':! l 20100005011000000 
'24 32 ~'+508000400000030 
25 :-'3 1500 l l·OOOOOooof51 
'26 '3'+ 20l00004011000000 
'27 -.;5 14508000400000030 
'30 36 t 50011 110000000 f53 
'31 37 204501:500400000010 
:~2 40 45010'+000400100001 
33 41 asoo 1 1·20000000 t.53 
3'+ 41.2 ~500 l 1·00000000151 
;35 43 l613t400400000f50 
36 Z,4 1000~3420000000 
37 BEGIN 45 .50 l O 1·06000000005 
.tt.o 46 ~/07'),, ~43400000000 
'+ l 47 14000Q45400000010 F'All. 
~2 ·r:io 4200205400005000 
·~3 Sl 2161·0 l,044400000000 
44 CY.CLE 52 41-002622400017600 
·~5 =;3 12000166408000177 
.t+,6 L.OOoA ·54 '+0026234000!7600 
·'+7 ~5 t soo t,o66ooaooo 111 
:so 56 1soc11ooooooocoos 
51 57 4 302111000000077770 

L..o0PA ;5.2 60 10100000400000054 
53 ~ l 40000lf.5400QOOOIO F°AH .. 
:54 ~2 64002622400017~00 
;55 63 1:2000166408000 J 77 

( ;56 LOO?O ~4 4002623400017600 
:97 65 1;5021.066ooaooo t 11 
60 (,6 1500 I 1·00000000005 
61 67 '+102 l 1·000000077770 
,6.2 ?O 10 1,00000400000064 1.,QOPD 
,63 71 2040000~5400000010 F A.I.L. 
·64 72 t0'l-400400t00000 
65 73 1OJ1001'00400000 IO 1 CHANGE 



66 7'+ 121'70000000000 ! 06 ORD~RA 
67 15 12000 1;00400000055 L.o0PA 
'70 7·6 12110000000000101 ORDERO 
71 17 1'20001·00'+00000065 l..OOPO 
1.2 160 IO 1,00000400000052 CyCt..;E 
·7:3 Cl-4ANGE I c 1 t:21700000000001 10 ORDERS 
7'+ 1,;2 12000100'+00000055 l..oOPA 
7,5 163 12110000000000111 0RD€RE 
'76 1 O'+ \·2000 100'+00000065 i..:oOPO 
·77 165 t O 1•00000400000052 Cy CLE 

100 .QROERA 1~6 l 500 1·066002000 t 77 
1,0 l ORDERD 1~7 15021106600~000 t 77 
l·C2 C~DC:RB tic 11ooao66008ooot17 
103 0~01:'.RE 1 I 1 1101ao66ooaooo111 
10'+ tT2 1,01000004000000'+5 BEGIN 



• 1a3~~678901a3,567~901234567~9n12345s7a90123,567890J234 0 000000000000000 000000000000000 

0 ooooooooooooont 000000000000001 
'? 1 000000000000001 ·0000000000000 l O 

·o 000000000000001 0000000000060 i 1 ·. 
'7 1 000000000000001 ·000000000000 t,60 

0 000000000000061 000000000000101 
7 l 000000000000001 000000000000110 

0 ooooooooooooQQI ·000000000000 l ! l 
'7 l 000000000000001 ;00000000000 ~·000 

0 000000000000001 00000000000 l,00 l 
7 I 000000000000061 00000000000 !'0 ! 0 

0 000000000000001 000000000001'0 l l 
'7 I 000000000000001 00000000000!100 

0 000000000000001 000000000001101 
·7 1 000000000000061 ·OOOOOOOOOOO i I IO 

0 000000000000001 ,00000000000 ! l ! 1 
·7 l 000000000000001 ,00000000001·0000 

0 00000000000000! ·00000000001,000 t ., 1 000000000000091 ,00000000001•00 l O 
10 00000000000000 .l 00000000001-oo!t 

'7 l oooooooooooooQt •0000000000 t O 100 
7 0 000000000000001 000000000010101 

·7 l 000000000000001 ·00000000001'0 l i O 
·O 0000000000000,;1 000000000010111 

'7 I 000000000000001 ·0000000000 t 1,000 
.5 0 ooooooooooooaot 000000000011001 

'7 I 000000000000001 0000000000 l fiO l O 
0 000000000000001 -0000000000 t !,o ! 1 

·7 l 000000000000001 000000000011100 
0 000000000000061 000000000011101 

'7 I 000000000000001 00000000001i110 
0 000000000000001 0000000000111i1 

'7 l ·00000000000000 t 0000000001'00000 
0 000000000000001 oooooooooroooOt 

7 l 000000000000001 '000000000 J·OOO !O 
0 000000000000001 000000000100011 

'7 I oooooooooooocnt 000000000100100 
0 000000000000001 000000000100101 

'7 1 OOOOOOOOOOCIOOot ·000000000l001 ! 0 
0 oooooooooooooQt oooooooooroo111 ., I oooooooooooooot 0000000001,01,ooc 

3 0 000000000000001 000000000 t·O {OO t 
'7 1 00000000000066! 000000000110 ~,o 1 o 

0 000000000000001 000000000 101\01 t 
7 l 000000000000061 000000000 1:0 ! 100 

'3 ,o 000000000000001 0Q0000000l'Olt01 
'7 1 000000000000661 0000000001oltio 

0 000000000000001 000000000101111 
'7 1 000000000000061 000000000110000 

3 0 000000000000001 0000000001rooo1 
'7 1 000000000000001 ,000000000 I t·OO l O 

0 ·OOOOOOOOOOOOOO 1 000000000 l. t 00 l t 
'7 I 000000000000061 000000000 I t,O 100 

0 00000000000000! 00000000011·01 0 t 
7 1 000000000000061 0000000001 I O t i o 

0 000000000000001 000000000 l 101. 1 l 
'7 1 000000000000001 ·00000000011 1,000 

( 0 000000000000001 000000000111001 
'7 l 000000000000001 00000000011Jo10 

0 00000000000066 .1 000000000 l l f O i t 
·7 l 000000000000001 000000000111100 

0 00000000000006! 000000006111101 
'7 I 000000000000001 ·00000000011 i 1 l O 

0 000000000000061 000000000111111 
'7 1 000000000000001 00000000'1000000 



• 0 000000000000001 :00000000 l 00000 l 
7 l oooooooooooooot 000000001000010 

0 000000000000001 000000001 0000 I 1 
7 l 000000000000001 ·00000000 t ooo l Oo 

0 000000000000001 ,00000000 I ooo to t ., I 000000000000661 000000001000110 
0 000000000000001 OOOOOOOO'jOOOt!t 

7 1 000000000000061 00000000l001·000 
2 0 000000000000001 000000001ooioo1 

7 l 00000000000000 .1 00000000 t 00 l·O 1 o 
,o 000000000000001 00000000 1 oo 110 i t 

'7 I 00000000000006! 00000000100!160 
0 000000000000001 000000001001101 

7 I 000000000000661 000000001001110 
0 000000000000001 00000000JooI,1J1 

'7 1 000000000000601 00000000 J O 1·0000 
:3 0 000000000000001 '00000000 j Ot,000 l 

'7 I 000000000000061 ,00000000 t 01'00 l O 
0 000000000000001 000000001010011 

7 l 000000000000001 ;00000000!01·0 I 00 
0 000000000000Q10 000000001010101 

'7 1 0000000000000 I C1 ·00000000 to to I l o 
;o ,0000000000000 '11 00000000JO1101 ! I 

·7 l 000000000000011 00000000 t O l 1•000 
0 000000000000011 OOOOOOOOlOlfOOt 

·7 1 000000000000011 00000000 t O I l·O lo 
·O 000000000000011 00000000 t O l liO i I 

'7 I 000000000000011 00000000101i160 
0 oooooooooooocfi t ,00000000 ·1 o l I to t 

7 t 000000000000011 oooooooolo111io 
0 000000000000011 00000000101!t!t 

7 1 000000000000611 000000001100000 
0 000000000000011 ooooooooi100001 

'7 I 000000000000011 00000000tl'00010 
;3 0 000000000000011 00000000 l 1·000 I I 

'7 t 000000000000011 00000000 1 .. 1·001'00 
0 000000000000011 000000001100101 

7 I 000000000000011 00000000 l 100110 
0 000000000000911 000000001100111 

'? 1 000000000000011 0000000011011000 
•O ·0000000000000 l 1 00000000 t l'O i•OO l 

7 1 ,000000000000011 000000001i,oto10 
0 0000000000000 '1 l 00000000 1 1·0 lO l t 

'7 I 000000000000011 00000000 t l·O l 1 00 
0 000000000000011 000000001101101 

'? 1 00000000000001 t ·00000000 l 1,0 i 1 i O 
0 000000000000011 00000000111011 l t ., 1 '0000000000000 I t 000000001110000 
0 000000000000011 000000001110001 

'7 I 000000000000011 00000000 l I J,00 i o 
0 000000000000011 00000000 1 11,00 I 1 

'7 1 000000000000011 00000000 i 11·0100 
·0 oooooooooooooi1 00000000 l 11,010 l 

7 l 000000000000011 00000000 111'0 11 0 
0 00000000000001t 00000000 t l 10 I I l 

'7 1 000000000000011 00000000 f I l 1·000 
2 0 000000000000011 00000000 l 111100 I 

'7 l 000000000000011 00000000 1 l l 1·0 l O 
0 000000000000001 100000000 ! 11 i;O i t 

'7 l 000000000000001 000000001111100 
0 000000000000601 000000001111101 

'7 l 00000000000000 .l oooooooot:111110 
0 000000000,00006 l 00000000 l 111 t 1 t 

7 l 000000000000001 000000010000000 
0 ·00000000000000 l OOOOOOOlQOOOO(?l 

·7 1 oooooooooooonnt 00000001000001c 



gt; !rfJfl< ·1c5'/ '2/ l Bl~'+ l0,59 
1 

10RG 00101 2 
·REM BAC~~TRANSLATIO~ 3 

Lt CLA L2,CC+l 4 
1.2 OCT ·270000000000000000 5 
L.3 'TRA aLSO 6 
L..'+ 40021 a 1.00 7 

T7 PH7 ,,e .... , 10 
•IZI :SB l aZ I 1 

L..1 Bl IF'(NE~)SKP 477 12 
TRA aLl'+ 1::3 

I. I l 81 CRR 46 14 
T7 ·pHX 2, Bl+ l 15 

'TRA aL.:7 16 
L. 1·4 T7 PH7 7 1'7 a2 IF'(PNZISKP at, B2+ l :20 

'TRA aL..4 ·a f 
l..i'°7 z BEU az, U•B l :2? 
L.t.!O T7 'RHX• a6 .23 

:SYD ·7 :24 
Ir(NULIT,RA al..:32, R•Z :25 

T.6 IF'(NULJSKP as1~z :26 
'TRA aL..:33 27 

Las Bl IF'(NNZ)SKP d77,Bl+t :30 
'TRA al..17 :31 

L.~7 40023 a*77770,B3+t ·32 a3 ·20000 aZ,B3•1 ;33 
'TRA aL,20 ;34 

1.32 ·HT:R aL..11 ;35 
L.13 ·40026 aaoo ;3~ 

z :20003 4777186-1 ,37 
CI..A L36,CC+t ·'f-0 

L.36 :QCT 404040'+040'+0404040 ·'+ 1 
L.17 :20001 _.....+re- •· I I I t:J ·•2 

CL.A L4J,CC+l '+3 
L. '+ 1 OCT 323a:;2323a32323232 '+4 
L.~2 SllO a 1 11+:2 '+S 

CL.A L441CC+l At,6 
L..44 •OCT o,o•o'+O'+o,01+0•0404 ·47 
L.~5 S'fiO all 3'+-, CC+ I .so 

OCT 0 1,6 f:2 t 0004110000 l 000 ;5j 
l.~7 Bl 'TRA al..;561 R•Z -52 
1.,0 S'fiO a7 53 

:CLA l.52,.CC+ I 54 
l.92 ,OCT 010000000006000600 .!55 
L.93 :STO a6 166 

:S82 aZ ,57 
TRA .aL.4 ,60 

L.56 Bl CRR a3 ,6 t 
AND a7 ,6~ 
ADO 11U•BAf. ·6~ 
Cl.A L62,:cc+ 1 64 

L..~2 ·OCT oaoooooooooooooooo ,65 
L.,3 OllU• B~+ t100 I 66 

z CRL. a~,U•B'+ ,67 
Cl.A L66,CC+l 70 

L.66 10CT o 1·0000000000000600 1, 
L.~7 orw .. B~+ (,OO I •.R""!Z 72 

T.6 CRR a3 ,~ 
ANO a.7 71+ 
ADD 1 'U•B4 75 
CLA l.74,CC+l 76) 

L?'+ ,aCT 000200000000000006 77 
L. ,s ORU• 8'++ 1,00 l ton 

z C':RL 1114, U•B4 1;0 t 



__ ~Off T~ t,'/ CLA Lloo,CG+1 102 
1..1,00 OCT ooo 1100000000000000 l 03 

~ l I L.i101 ORU• 84+ J;QQ 1, R .. z 104 I . 
Bl CRR d3 1 or; 

AND d7 10~ 
LUL d I 107 
CRL. a.3,U•R 110 
LUL. a.33 1 l I 
ORU• 100:; 1 12 

R CPL a.Z t 13 
ANO d ),67 l 14 
CRL a33 l l c; 
QRu• t0Ct 116 

91 SYD 6'R-t:Z 1 l 7 
CRR a.3 120 
AND d7 121 
LUL a I 122 
CRL a3iU•R 123 
LUL a.22 124 
ORv• I 15 7 125 

R CPL. aZ 126 
AND d 1.6 7 127 
CRL az2 l,;30 
·QRU• 1001 13t 

z PRA d 1·000 1,32 
'TRA a.L:25 13~ 
Qr;+ 7:J:.L .. .. ;pl QQC00000Q00900QQOO 134 
END 135 

l36 
l,37 



pqQGR,\JM •O 2/}8/64 l 1. 00 

!260 .L 1 0 101 0 soooooooooooc;,o ;Q 

!261 L2 0 102 0 700000000000r,0 ·O 
i2~2 L.3 0 103 0 ioooooooooooooo 0 
:263 L5Q 0 150 0 6looooooooooono ,o 
:264 LAf. ·O l O'+ 0 110000000000060 ·O 
:260 .L7 ,o 107 0 f'+0000000000060 0 
!266 .L. 1: 4 0 lt'+ 0 ~10000000000000 0 
!267 ,L l l ,o 1 1 l 0 t6ooooooooooooo ,o 
(27'0 .L 17 0 117 0 2'+0000000000060 0 
!271 .L?O 0 120 0 2sooooooooooo60 0 
!2?.2 .L.32 0 1~2 0 370000000000000 0 
!2?.3 .L.33 0 133 0 41,00000000000000 0 
!274 .i..25 0 ics 0 320000000000000 0 
!27'5 L.27 0 127 0 3'+00000000000Q0 ,Q 
!27.6 .L.36 ·O 136 0 4.lf.OOOOOOOOOOOoO 0 
!277 i...37 0 137 0 .lf.50000000000000 ;Q 

·~ 
1300 .L.41 ,o 1 4 1 0 soooooooooooooo 0 
:30 l L..4.2 ,Q 1 4!i2 0 5l00000000000QO 0 
1302 .L.44 0 141-4 0 5'+00000000000oO ·O 
:303 .Ll.ti5 ·0 1~5 0 ssooooooooooooo 0 
l304t .L.~7 ·O 147 0 6oooooooooooono •O 
1305 .L.56 ·O 156 0 100000000000000 ,o 
J306 L.92 ·O 1$2 0 6'+0000000000060 0 
1307 .L.93 ·0 1 '53 0 6500000000000Q0 ·O 
:3 l·O 1...62 0 1~2 0 7500000000000r,0 0 
l3 l l L.63 0 l t,3 0 ?60000000000000 ·O 
.13 l:2 .L.66 ,o 166 0 1020000000000060 0 
:a 1:3 .L.67 ,o 167 0 1030000000000000 ,Q 

:3Ht L7,'+ 0 1 7'+ 0 11100000000000Ao 0 
:31;0 .L. 7,5 ·0 11,5 0 1 \. 20000000000000 0 
13 l,6 L.100 0 '.200 0 lt6000QOOOOOOOo0 ,Q 

1317 .L. t,o 1 ,o ~2n I 0 1f10000000000000 ·O 
a,cK~TRANSLATioN 

:5 .L.. 1 l ,; l 121,0020000000102 1.:2 
7 .L.2 162 210000000000000000 

1,0 L. '3 l r,3 1ofooooo'+OOOOOiSO L,50 
1 l L.4 16'+ 1'+002100400000100 
1:2 165 7605006l000000007 
1:3 ,l (?6 30'+000100400000000 
l·'+ .L.' 1Q7 410251·000400000077 
l,5 lJO 1oiooooo4ooooof1'+ I. i '+ 
1,6 L. l l 111 41'+50S500400000006 
17 112 76040021000000002 
ao tf3 1,0100000400000 T 01 l..7 
21 .Lt'+ 1 1 '+ 76050000000000007 
22 1Is '+20615022400000001 
:a:; 1 1·6 1010000040000010'+ 1.4 
2'+ Ll7 117 21000'+1400000000 
:as .Lao 1'?0 76010100400000006 
:86 1 2 1 l5322000000000Q07 
'27 122 101 O'kO 110400000 .132 L.32 
:30 123 6020~000400200000 
;31 12'+ 1010000041-00000i33 l.;33 
:~2 L25 1~5 '+l0~55021400000Q77 
33 le6 10100000400000117 I. t'' 
34 ,L27 1·27 1'+0023834'+0077770 
:35 1~0 432000063400000000 
:36 131 l,Q 1000004'-000001. 20 L.,o 
37 L.32 132 l0000000400000tl7 L.17 
'+O .L.33 1 :;3 1'+002600400000200 
41 l~'+ 2000366400000777 
~2 135 12110020000000136 L,,36 

·4'i'+ .L'.36 1'~6 40404040404040'+040 
·4.!'; l :-:17 I ":17 1·?000 I 00040000 ,·IO 



~-

'+6 l '!,O iiijo6aoooo6odi4t L41 
·5o .L.41 l; 1 3~3232323232323232 
;51 .L..l!!2 142 120001001+00001142 
:52 1~3 1:21 7ooaooooooo r '+4 Li'4-
5't .L.'4-4 l 4'+ ,o•o,o~0404o,o40'+ 
55 L.,Aj;5 1~5 1·20001'20400001134 
57 146 l 61211000400001000 
60 L47 1;1 '+ l·O 1000110400000 i 56 l.56 
·61 .L50 1150 l:2000100400000007 
6.2 151 1211aoaooooooo1s2 l.52 
64 LS2 rs2 1,0000000000000000 
65 L..53 153 1·2000 l 00400000006 
66 1 5'+ 14000200400000000 
,67 155 l O 1·00000400000 l 04 L..i+ 
70 .L.56 .. 156 414505500400000003 
71 157 15031400400000007 
"1.2 160 tl00004400000000l 
7.3 l ~ l 1211ooaonooooo162 L..62 
75 L'-32 1~2 20000000000000000 
76 .L~3 l £,,3 l500ll0000200t00l 
·77 164 '+506644400000004 

l•OO 1~5 12110020000000166 1.66 
1·02 .L66 166 10000000000000000 
1•03 .L.67 .167 1500 1 l 11000200l001 
104 170 64505500400000003 
105 1 7 1 l5o3i4oo400000001 
1,06 172 11000041+000000001 
107 1'?3 1:2110020000000174 L,74 
l I l L.74 1?'+ 200000000000000 
1 l:2 L.75 175 l 5001 1•0000200 l col 
11:3 176 '+506644400000004 
11 't 1?'7 t211aoaooooooo~oo L. 1·00 
116 .I.. I 00 200 100000000000000 
11'7 .L. 1,0 I 201 1·soo 11 1,0002001 oo I 
tao 2n2 4l'+50550040000000; 
12 l 263 1503i400400000007 
1'22 20'+ 14502000400COOOOI 
123 '205 1'+506602400000003 
1'2'+ 21'l6 11+soaooo4oooooo33 
1'25 267 l 500 t 1·0000000 1·003 
1:26 :2TO 250J0000400000000 
l'.27 ·2I 1 l 5031,400'4-00000 t 67 
1:30 212 14506600'+00000033 
1;3 l 213 15001100000001001 
1:32 2 1 '+ '+ 1·53220110000000006 
1::;3 215 1'+503500400000003 
ll3'+ '216 \:5031,400400000007 
t:35 2\7 t4soaooo4ooooooot 
1;36 2?,0 1'+506602400000003 
137 ·2~ l 1'+5020Q0400000022 
l,4Q 222 1500 I 1·00000001 f 57 
l'+ 1 :223 25010000~00000000 
1·~2 '2Z'+ 1'5031,4~0040000016 7 
} '4(3 285 14506600400000022 
144 226 1soot100000001001 
145 2z1 61'21·00040000 l 000 
1,~6 2'.30 l·O l 00000400000 f 25 L.25 
t:50 231 0 



1-
r ~ 

liL. 
I 

Bl 
Eq 

Bi 

PF 

ORJ 
RE'1 
REM 
se i 
STQ 
IF ( ZE:R) SKI=' 
Tl'U 
RE"! 
SBt 
IF'IZE:R)SKP 
TS~ 
IF'IZERISKP 
TRA 
REM 
SB i 
STQ 
IF'(ZER)SKP 
TRA 
RE,'1 
SBi 
l F' I Z~R) SKJ:1 
TS~ 
IF'lzERISKP 
Tl'U 
HT~ 
REM 
LUL 
6AU 
TY? 
RE:'1 
TRA 
END 

l ., 
T!ST ADOREssING I J ... ANE 
STORE uPwAF~DS 
1 r,o 
Bl 
a.20,000,01+1 
CC•3 
C~ECK UPWARD STORAGE 
100 
Bi 
TVF'E: 
a.~0000,01+1 
CC•4 
STORE DO~NWARDS 
20000 
ei 
a100,s1-1 
cc ... 3 
CYECK OO~NwARns STORAGE 
20000 
Bl 
TVf'E 
atoo,e1-1 
CC•4 
START 
TV?E ERROR ADDRESS I CONTENTS 
d19 
a 1,u.s 
s,u.cc 
T~ANSFER ON LOAD 
i"' 

€~flol. "f'(PE D()r : I- A t 00000000 t 8 \ 
S" -tr;.J, 5 +rc"atk 

' 



1 

1_ 

I-

i 
b 
~ 
~ 
E 

pWQGRP.M O 

2~2 sr~Rr 6 
~23 TYPE O 

1J) 
33 

TEST ADDRESSING I JANE 
- sToRE_ UPWARPS 

11 START 10 
( 2 11 
l 3 l?. 
14 ,~ 

CHECK UPWARD STORAGE 
21 14 
22 1r:; 
23 16 
24 17 
25 20 

STORE OOWNwARDS 
31 21 
32 2? 
33 2~ 
34 24 

C~ECK DOWNWARDS STOR4G£ 
41 25 
42 2l, 
43 27 
44 30 
46 31 
At,6 3~ 

TYPE FRROR ADD~ESS I ~ONTENTS 
54 TYPE 33 
55 34 
56 3r:; 

TRANSFER ON L.0AD 
62 36 

0 
0 

110000000000600 
·s1+0000000000000· 

14000100400000100 
4t2000t00400200000 
4i020t02t40Q020000 

10100000400177174 

t4000t00400000lOO 
1+io201000000200000 

t4000000400000033 
4l0201021At,00020000 

10100000400177773 

14000t0040Q020000 
4)2000100-66200060 
410201061400000100 

10100000400177774 

14000100400020000 
,10201000000200000 

t4000000400000033 
41020106t400000l00 

10100000400177773 
10000000400000010 

4145020Q0400000047 
t20l0003006200000 

476070040000000003 

10100000400000010 

I 
0 
0 
0 

0 
0 
2 
0 
0 

0 
0 
0 
0 

0 
0 
2 
0 
0 
2 

l 
0 
0 

0 

1 14000J00400000i6o 
6 4)0?QlOOQOQ02QQQ~O 

13 4t2oor100~002ooonc 
20 146ocooo400060633 
25 120,0003000200000 

4I?o601004ao200000 
t4000000410Q00033 

4tr2otn6t4ioooo100 
4lr2ol~61410000IOO 
47~01on40000000003 

4fo201021400020000 
4i020i021400020000 

10100000400177774 
tOI00000400l77773 
io100000400000010 

0 
0 

TYPE 

TYPE 

I OJ 0000.0!i 
1010000041 
1400010041 
1000000041 



TEST! 

TEST2 

'\ 

-----·----- -------· 

7 
7 

l 

F I 
z 

83 
z 

T7 
T5 
7 
P:;s 

P3 

z 
7 
E I 

7 

p-- .; 
7 
z 
z 
s 

T7 
T5 
p--· . .; 

P3 

z 
2 

OR .1 

RF 1 
RE1 
ML J 
NO;, 
SPi=" 
SR.,,,,Fc;,1 
STJ 
CL!\ 
ar J 
o I )7Q 
61110 
STJ 
ST:< 
SB'.: 
RE_,, 
SP, i,j. 1 ERf1 
611QO 
SB 3 
AB! 
RE 1 
STJ 
STJ 
50 )14 
SR6 1 ERr1 
ST J 
CL.\ 
AN,) 
OR.J• 
oru. 
50]()5 
ANJ 
lF(NzE'lTR.A 
IF(ZERISK 0 

TR,\ 
PR~ 
STJ 
1F(ZEP)SK 0 

TR~ 
CL!\ 
STJ 
61 Ho 
61 I 10 
;;,T) 
RE1 
S84 1 ER1 
61 '.);JQ 
SB 3 
ABJ 
f~I:: 1 
STJ 
50 . .)05 
SB61 ERt1 
ST) 
FSr 
00100 
AN) 
uR.J .. 
0Rd• 
ANJ 
!F('lzE)TR.A 
lF(ZEPlSKP 
TRA 
PR~ 
$_T J 

21 
W~!TE/~E~D AROUND TEtiT 
RE:JISF.:J-J-5-62 
21 }001 I•dl 
Z•3t-J 
21,u .. e.1 
11,,s1+1 
p1-1+RtiJ?-t 
p"-? I NT . 
P 'h 2 
alJ1I•dl 
p1,U•H5-
P'"' ... 2 
37JO 
d I )24 
T~3T FJ~ ZEROES FAILfNG ON WRITE·AROUND 
p~ -
z,34-1 
41)0 
a 31 [ {ot sec"r:6 YUV1 : AB I o. L-f J 
T~ST 16 10 10?4 TIMES 
77777 . -
s~+2000 
z 
Bl 
.. 11117,~s-1 
8110200:.)1 .J•T7 
T~,U•To 
T', 
p1+2 
t3 ~+2QC"•J1 :>3+ I 
al? 
TE :,TI 
ali+!OO 
TE3Tt,,33+X 
p·1,u .. rs-
p1+2 
d~: 
L'lJPI 
P'~ I NT 
p'1+4 
dl),I•:31 
p '1 -

p1+4 
T~iT FJR ONES FAILING ON WRITE~AROUND 
pC' .. 

Z.•34-1 
4+') JO 
ct~ I 
T~iT 16 ro 10?4 TIME~ 
71777 
Bl+?.000 
Bl 
10?777,Bs-1 
b ~+200i)I :::.3+ I 
Z• J .. T7 
Tt,,U•T5 
T (, 
p'1+4 
o.77 
rr.: n2 
a 1 ;,i.1 on 
rr=::;r21B3+X 
P'1, U• T6 
f''1 ... J.i. ___ _ 

l 
2 
3 
4 
5 
6 
7 

10 
I 1 
12 
13 
14 
I b 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
4'+ 
45 
46 
47 
so 
51 
5~ 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 
77 

100 
IO l 

_ _ ______ ... lOZ 



TEST.it 

PM 
PRINT 

i- l 

z 

f3 
z 

z 
E 1 

z 

P3 
? 
7 

'l 
c 

F3 

z 
p 1 

z 

J. F ( Z:ER I SK'-' 
TRA 
CLA 
STJ 
61J6() 
o I 1 1 O 
.;,T J 
88~ 
RE-1 
S84-1ER'1 
61)00 
SB":3 
AR! 
RE 1 
STJ 
STJ 
L,;P1_ .. 

SB 61 ER:1 
N01~ 
CL\ 
ORJ. 
bOJ05 
AN) 
l F ( N z !=' l T !~ f, 

IF ( 7.ER l si<P 
TR~ 
PR ,J 
ST.) 
lF(zER)SKP 
TR!\ 
CL\ 
STJ 
61)4,() 
o 1 I i'o 
STJ 
RE 1 
SB1+1ER'1 
6tJOO 
sr=n 
ARI 
RE 1 
ST) 
0()'.)'.)5 

ST J 
S8t,,FR,1 
NO,., 
FSr 
501 ii 
AN) 
iF'( ,\J7F )TRA 
I!='1zERlsKP 
TRA 
Pf"H 
STJ 
lFl?ERlSKt:' 
TR\ 
t-lT ;i 
£R.J 
OCT 
TR,\ 
1:..N.) 

a '1 ~ 
L '1 JP2 
P~ I NT 
P1+6 
a!JO,I•BJ 
p·-1 . 

P'·1.6 
d'.:))48 
T~3T FOR ZEROES FAIL!NG ON REA~-AROUNU 
p~ 
z,34.-;I 
4·1JO 

a' I 
T~3T 128 TQ 2048 TIM~S 
71777 
s1+2ono 
a··~ '3 
bl 
•'7777,B:::.-I 
tj1+2000 
F ·,1 t6 
b 1 +-2000, .~3+ I 
a,7J 
T'.:'.3T3 
a 1.,.1 or 
Tt:'. 3T3, d:31-X 
p •1 -

P'1+6 
a~~ 
LJJP3 
p :i I"..JT 
p-1 ... 10 
a. I )O, I ·Bl 
p·-1 
p1+!0 
T~ST FOR ONES FAIL~N~ ON READ-AROUND 
pC' 
z, 34i:: I 
41 )0 
al.. 1 
TEST !28 TO 20~8 TIM~S 
77777 
61+.20('\Q 
t3 1 

d1 
•77777,86-1 
s 1+2orio, :,3+ 1 
P~+!O 
a7 7 
Ti:: 3T4 
a I i+ I 00 
T~::;T4.1 d3"""X 
p1 
p·-1+ 10 
a 3 :.> 

L1JP4 
START+2 
31) 
7~736737~675736757 
STA.RT, u•ci I 

l Q,j 

l Oi+ 
105 

--I 06 
i07 
I IO 
I 1 I 
l I 2 
l 13 
1 I 4 
1 I 5 
i 16 
I I 7 
120 
l 21 
122 
123 
124 
125 
126 
127 
130 
I 31 
132 
133 
134 
135 
i36 
137 
I '+0 
1 '+ 1 
142 
143 
l 4- '+ 
1 "-5 
146 
147 
150 
I 51 
152 
153 
154 
155 
156 
157 
160 
I 6 1 
i62 
163 
1 64, 

16.5 
166 
167 
170 
1 7 1 
172 
173 
174 
t75 
l 7!> 
177 
200 



222 START 0 
0 
0 
Q 
0 
0 
0 
0 

:::io (' I I 0000000000000 
223 Pt.-1 300 (') 237oooooonoooooo 
224 PRINT 177 0 2410000000U00000 
Z25 LOCJP! ::<4 0 330Q000000000QO 
2?6 TF:STt 40 0 43noooooo6ooroo 
227 1..noP2 I, 7 0 1000000000000000 
2'30 T~sT2 73 0 11oooooooooooroo 
231 LOQP3 l ?2 c 1450000000~00000 
2'32 Tf::ST3 Q 

0 
0 

lr'6 0 l550000000000C00 
233 LooP4 I c;3 0 2070000000000000 
231+ Tr:::5 T,. lc::;7 (' 2170000000000000 

~RITE/READ AROuN) 
REvISFD 3-5-6~ 

TE :iT 

I I 
1 ? 
I :: 

2n t420J27140oo21000 
21 ?Q0~06!00QOOOOOO 
2? 4QOJ74!'+00000026 

I Lt 2~ !4J0~22t~oaooolo0 
15 
I b 
l 7 
20 
21 
2? 
:23 
24 

24 ?Q0Jl6?400200~77 
2~ 1211Joooonoooo1,1 
2A !?00Jt0040Q000302 
21 t6101011400000016 
3~ 4161 ll04500Q000300 
31 ?J0Jt004ooooojo2 
32 t4JOJ500'+00003700 
3~ 1400)200'+00002006 

TEST FOR ZEPO~S FAlLI~G 1N WR I 1'1=".,.AW1 JNO 
33 LOOP! 
34 

- 34 t400240042QOOOOOU 
3= 1610J064oooooo0o0 

3~ 3~ l4JOJ3Q0400004000 
36 37 1410JIQ0400200000 

TEST 16 TO !Q?4 TIMES 
4'.1 TEST! 

5E 5? 
56 5~ 
57 54 
60 5i:; 
61 5.c, 
6? 57 
6'.? 6f"I 
64 6! 
65 6? 
66 6"::l 
67 64 
70 6~ 
71 6"' 

TEST FOP ONES FAILINJ ON WRTfF-AROU~) 
100 LoOP2 67 
I:'.) I 7n 
102 71 
10? 7? 

rEsT 16 TO IQ?~ TIME5 
110 TEST? 

432JOJ!00'+00077777 
200)100'+01002006 

1~00J400000000000 
t4J02600'+oo200000 
t?J6JJ6644007777/ 
1211000160100?000 
t5J3!40500Q000006 
75J6110000000060~ 
s~o611oooooooc3o2 

5QOJ52300!0020o6 
43503140040000007/ 

1010~00040Q000046 
43n20100040001'+loO 

I010J033'+00000040 
6111006000000300 
2.J0Jt00'+00000302 

4tn~o10004oo4oroo0 
l010JOQ040QOOC034 
1?17J00000QOOC177 
1?.J00100~00000304 
16101071400000010 
161 l 1000600000300 
?JOJ1oo~oaooojo4 

1400~400~20000000 
1A10J06400QOOOOOO 
t4JOJ30040Q004000 
141 OJ t oo'!o::,2ocfoo6 

43?00JI0040Q07717/ 

I 
0 
0 
0 
2 
2 
2 
0 
2 
2 
0 
0 

I 
0 
0 
0 

I 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
2 
0 
2 
2 
2 
0 
2 
2 
2 
a 
2 
2 

0 
0 
0 

l I I 
73 
74 5JOJ50000t002000 O 

I I 2 
. 1 L~ 

7~ 
7~ 

406~600400200006 0 
·-· ... _J ~QQ_.J l 664~0077ZZ-L-~--·- . 

0 
2 
() 

b 
6-
0 
0 
0 
0 
0 
0 

PM 
i'RINr 
~M -

PM 

!EST I 

fEST l 
PM - - . 
?~ 

LOOP! 
PRINt 
rlM -



' . 

rEsT FOR 

I I 4 

\ 1 5 
I 1 6 
1 l 7 
l 2r 
J 21 
122 
!23 
124 
! 2f· 
126 
'27 
130 
l 31 
1 32 
133 
l 34 
!35 
136 

zEPO~s ~AILING JN 
145 LOOP~ 
l '+6 
! i+ 7 
150 

71 ?,}U+ I ~~;ou 1 UOc'UOU 

1on 35JtJOQ700000000D 
101 1SJ314050oooooOob 
10? ?500110000000000~ 
10~ 55JOII0000000030~ 
!04 435J3i400~00000077 
10~ 10!0JOQ040J0000j3 
106 43C20lOQO~OQ014l06 
107 10100033~00000073 
11r 611[0Q600000030u 
111 2uoo1004ooooo3o4 
I!? 41020lOQ0400400000 
I I~ l010JOQ040Q000067 
I 14 t?t7J00000Q000177 
l 1~ !?00Jt0040000030b 
11~ t610~0114nooooioG 
I 1 7 1 f-1 I l 000000000300 
12~ ?J0Jt0040Q000306 
121 14J0J200~000040o5 

P~.AD-ARQ'J JD 
!2? l4J0240042000000U 
12~ 1~10J064000000000 
121.. 14JOJ3Q040Q0046o6 
12~ !4JOotoo4na200000 

0 

0 
0 
0 
2 
0 
2 
0 
2 
2 
2 
0 
2 
2 
2 
0 
2 
2 
0 

0 
0 
0 

rEsT 128 TO 20~~ TIM~s 
15~ TFSTJ t2~ 
156 127 
157 13~ 
!60 !31 
161 13? 
162 13~ 
163 !34 
164 !3~ 
165 13~ 
166 137 
167 14n 
!70 141 
171 14? 
172 )43 
!73 144 
174 14~ 
175 14~ 
176 !47 
177 t5n 
200 151 
201 152 

TEST FOR ONES FAILING 6N READ-ARoUN0 
2Q7 LoOP4 15~ 
210 154 
21 I I 5c:; 
21? 15~ 

rEsT 128 TO 20~8 TIMES 
2t7 TFST4 
2~0 
221 
?22 
2,~3 
?24 
?2~ 
226 
227 
;::30 
231 
232 
233 
234 

!57 
161" 

I 61 
16? 
t 6 ':) 
!64 
16,;:; 
t 6f-
167 
, 7 ...... 
171 
t7? 
171 
174 

432JOJ!00'+00077777 
?J0Jt0040t00?000 

1501)100401000006 
t40026Q040Q200000 
!?00~066040077177 
l?l7JOQ000!002006 
1soo11000000003o6 
~000~23001002600 

435031400400000071 
1n1osooo'+ooooo1?6 

430201000'+00014100 
!010103340QOOOi26 
!61 I !00000000030~ 
?OOJtoo'+noooo3oo 

41n2010004004ooOoo 
1010Jooo,00000122 
1217000000000011? 
1?0011004000003\0 
1610~07!40QOOCioo 
!6lll0Q000000030U 
~J00!004000003t0 

14Q0240042QOOOOOO 
1610006400QOOOOOO 
!400J30040Q004006 
14!001Q0400200000 

43?J0Jt00'+0007777/ 
~00J50000L002006 
?QOJIOO'+OJOOOOOO 

!400~600'+00200000 

I 
0 
0 
0 
0 
(') 

2 
c 
0 
2 
0 
2 
2 
2 
0 
2 
2 
2 
c 
2 
2 

0 
c 
0 

0 
0 
0 

12001066040011717 o 
?004!2300too2606 o 

3~011100000000310 2 
43so314001+00000D71 o 

1010,0Q040000Cl57 2 
430201000'+00014106 0 

10101033'+00000157 2 
l~lli0Q000Q000306 2 
2000,oo'+OOOOOltO 2 

_'+J02-0lOQO'+OO'*OO_O_n_L_ .. 0 

PM 

TEST2 

fEST2 
PM -
PM 

LOOP2 
F'RINT 
rlM 

TEST3 
·--

l"ES T 3 
PM -
?M 

LOOP3 
f'JRINT 
~M-

TEST4 

TEST'+ 
?M -
pr, 



i-'.3~ , , ..... 1n1uJ0004QJUOU~~~ c' L.OUr- '+ 
23~ I 7 t. 1000Jooo~oooooo22 2 .~TART 
?.:+-! opLH 17 7 75736/573675736757 

- -
I 

? . " ?0" i0J04,l~000000?6 2 SfART ~'+C 



500100000006~0 READ 20 ~ 1551? ·., .. , 
" ~ .. 

4701rooooooo2,10 READ 2?76 47 154'+3 ·~\ .. ~~. "!;i 
2133000000200 TAGSFT 2?76 47 15443 ... ,, 
31rooooooo200 EXECUTF 2276 4 7 t 54f+3 \ 

l 0003 2277 1211002nooo100000 1111111i1111111111 111111111111111111 774000000000000000 !,(~. . if I' 3 0000 0004 12ono1on400000004 4 111111111111111111 774000000000000000 
., 

\~ 
4 0006 2302 1211on2nooo1ooono 777777777777777777 777777777777777777 774000000000000000 13 
6 0006 0005 12000100400100005 5 777777777777777777 774000000000000000 c 
7 0000 0005 15040000000100005 777777777777777777 777777777777777777 777777717777777777 Lr 

10 0000 0033 - 'f.450 I I 00400100033 33 111111111 . . 777777777" ( 

' l I 0006 0005 1so4oronooo~oooos 777777777777777777 111111111 777777777777777777 
12 0006 0033 _ 445r1?on400100033 33 111111111 777777777000000000 / 
13 0000 0005 1so4ooonooo,oooos 777777777777777777 111111111 777?77177771777777 
t 4 OOOQ 0033 44501~on4ooiooo13 33 111111111 111 i 11 i i t 777777777 v"' 
15 0000 0005 1so4ononooo,ooons 777777777777777777 111111111 777777777777777777 

1 16 0000 0033 445016Q0400100033 33 111111111 77777777744444'+444 
17 0000 0005 (5040oonooo100005 777777777777777771 111111111 777?7?1?7771777777 
20 0000 0033 44502100400100033 33 I 111 l! 111000000000 777777"177 
21 ooon 0005 t5o4oronooo100005 777777777777777777 I 1 t I I I 11 l 000000000 777177777777777777 
22 0000 0033 445n2?on400100033 33 I 11 1 1 11 1 l 000000000 777777777000000000 
23 0000 0005 1so4ononooo,00005 777777777777777777 I l t 1 i 1 I 1 I 000000000 771?77117777777777 
24 OOOQ 0033 4450250("1400100033 - 33 G-111111111000000000 4444'+4'+'+'+77?777777 P". 
25 0000 0005 1504ooonooo,oooo5 777777777777777777 111111111000000000 77717777777?777777 
26 0000 0033 445("12~on400100033 33 111111111000000000 7 777777'771 l l 1 l 1111 ii"" 
27 0000 00·05 15040oorooo100005 777777777777777777 1 ltl 11111000000000 7777711171717?7?11 
30 coon 0033 44505!00400100033 33 777777777111111111 . . 777777777 
31 0060 0005 1so4oodnooo,oooos 777777777777777777 777777777111111111 77777777777177177? 
32 0000 0033 44505?00400100033 33 777777777111111111 777777717000000000 r/ 
33 0000 0005 15040000000100005 777777777777777777 777777777111111111 777177117777777777 
34 0000 0033 44505~00400100033 33 77777777711111I11 I 11 I 1 I 11 i 1 771771777 
35 ooon 0005 1504000000010Q005 777777777777777777 777777777111111111 777177777771777777 f\ 
36 0000 0033 445056on4ooiooo33 - 33 777777777111111111 777777717444444··- • 
37 0000 0005 15040000000100005 777777777777777777 77771777711111!111 7711711?7177777777 
40 ooon 0033 44506!00400100033 33 111111111777777777 777777777 .,./" 
41 ooon ooos 15040oonoooioooo5 777777777777777777 111111111777777777 777777777771777117 
42 000() 0033 44506?00400100033 33 111111111777777777 777777 777000000000 V'"'" 

I 

'+3 0006 0005 1so4ooonooo1Jooo5 777777777777777777 I 11111111777777777 777777777777777177 I I 

44 0006 0033 4450650n'+oo,ooo33-- 33 llll 11111777777777 4~4444~4'+777777777A, 

' '+6 0006 0005 15040000000100005 777777777777777777 I 1111111 1777777777 777777717777777717 
~6 0000 0033 44506A00400100033 33 111111 tit777777777 777!777?7llillllttv""' $ I 

~ 



000~70100000000200 
012170020000100000 
111111111111111111~ 
012000100400000004 
012170020000100000 
777777777777777777 
012000100400000005 
01504000000000000~ 
ol~Lr50.1100400000033 VI 

cu+ 

LD R. 
~I.H 
J,...1){<. 015040000000000005 

044501200400000033 
015040000000000005 
o!f.45 0_15-004 0000003 3 
015040000000000005 
044501.§00400000033 
015040000000000005 
044502100400000033 
015040000000000005 
044~02200400000033 
015040000000000005 

'T'J.( <,hif+ 

01+ 4 5 o~ 004 0000003 3 
01504booooooooooos 
044502600400000033 
01 r:; 04 0000000000005 
o445os100400000033 
01 (~, 04 0000000000001:; 

04450~00400000033 
015040000000000005 
01+11.5 055 001+ 0000003 3 
015040000000000005 
044505600400000033 

.015040000000000005 
044506100400000033 
01 r-5 OlJ.000000000000'·;, 
oi+ '+ 5 O~OOl+ 0000003 3 
01so4oooooooooooos 
011. J+ s o.§5 004 0000003 3 
015040000000000005 
044506600400000033 
OOOOOOOOOL~ 4 00002 00 

000002133000000200 

000003100000000200 

aJ)_ I 15 [C -t I 
I 

1'> 
T$" 
h-7 
rs-
h7 

1200 

/\ 

( I ) / ·71 ( ' 

> '.> 

)i <{ 

·~~>-= ~ ··--====>~---
) 

" ' ~·-x-~ol!i).-_.. 

'- ( > < '.> 

c __ :c~~>=--~.-t!.<'......-~~~>~·,~--::_:, 

~ 
c.-.....J> ....... ---~ . - < 
c·-c.----ll) ....... =< ··~ 
--<,____ __ ~ 
--<~--:,-+- . ~· 

c..:----4,<;.....,,,,---4-- ..... -~<C-=== ) 
~ 

0 1 - 17 

e; I - 7+ 
Io - o1 

.Io - 7o 

10-4-7 

10--7( 

11 - 07 

71 -10 

71 -17 

7t-7L/­

/7 - 07 

f 7-?o 

17 -q. 7 

17-7 1 



006000100400100003 

014002600400000200 

002000366400000077 

002170004000000021 

012000100400000210 

//-Z 7- €,/ 

? s~l.r "I' pr/11! l'H.elr/% 
044501004400000001 

012000100400000242 

041+~3010011.400000001 

015001100400000242 

044501004400000001 

012000100400000234 

044501004400000001 

015001100400000242 

006002000000000000 

400000000000000000010100000400000004 

006000100400100007 

ooso4ooo64oooooooo 

00; 170004400000001 - ;,,;/.;11/ ¥I. 
I, .,., 

Id j),.,-,,f ,, EKilOI(" 

/>r~r-4,-, ~aJ/,, uu.,-,.ler 

s It: I' I, rlt,J· fhe,i 4~d,H'f 

l,y 

fo ,ls<I ~-

044401005400000001 Tes/ dn S"YD, 
,I 

//:'" Hdf NVL 

041000000000000004 

015322000000000005 

010104000400000017 

010100000400000032 

060120002400000021 

050100004400000012 

105040006500000000 

002170004500000001 -

044401005400000001 

041000000000000004 

015322000000000005 

010104000400000030 

010100000400000032 

060120000400000010 

050100004400000023 

016121000400000100 

i11f J,p f ,,,,_ 
;, -/ 

£/l/{tJK,. 

"""f J 
,wj fl, 

O 1 000000011.0000001 001 01 0000;040000001 0 

Is py;,.,f~J. ./Jf"/.er 

ffrJZ. fo 1:e.,4, ,,,.,, 1 
,..e.sulf of. Syo ht 0 



---',. 

GRG 
REM 

201 
TEST FOR CLASS ZERO 
ORDERS. THE TEST rs 
IN TWO PARTS, A AND B. 
IN THE FIEST PAET, 22 
TESTS ARE MADE WHICH ARE 

____ ___,E"'""X ..... P-E-C,_,,,T.....i.;E,,,_,_D--TO-- BE SATISFIED • --- -------
IF THEY ARE NOT, THE TEST 
fIBDER IS TYPED OUT AND THK__TES_T_RE __ _ 
PEATED. 

REM INITIALISATION. 
CLA a-1,U7T4 

___ _GLA _______________ L,JI±T5---------------------------------
C LA L+1,U7T6 

_ ___ _ _ ______________ __C_LA______________ L+2, U7T7 
SLF 77777 

_____________________________ __..S ..... B"---"1-------~---
Z STO,ST2 40 

_ _ _ __ Z __ _ _____ $TG__.,_S_T_}______ 4 1 __ -------------------------------- _______________________________ _ 
Z STO 42 

__________________ Z _____________ STQ_.,__S_T_1____ 100 ______________________________________ _ 
SLN 40 
REM END OF INITIALISATION 
REM START FIRST CYCLE OF TESTS. v 
SB4 ~- ', 

2 SLN 1 
IF(SLN)SKP 1 
TRA CYCLEB 

------------------ REM NOTE .... TO FORCE 

____________ CYCLEA ________________ CLA _ ~!~~ LGCK SL 
STO TEST'A,B4\t - \ 

____ . TESTA____ Z__ ____ Z Z 

EXECUTION OF 
1 OFF. 

-------L----~ 

AERR TYP TESTA,CC+1 
_____ AOK ___ ~B~4 ___ I=F~(~N=Z=E~)~T=R~A __ ~C~Y=C=L=E~A-_1,~C~C~+_1 ___________ _ 

TRA TESTA 
________ _ __CYCLEB ________ _ SB4 22 

SLF 1 
_________________________________________________ IF __{_SL_E-+-') S=K-P ___ ~1 __________ _ 

TRA CYCLEA 
--------··--------------- REM NOTE .... T0 FORCE EXECUTION OF 

CYCLE A, LOCK SL 1 ON. 
------~·------- -------- -- - -------------------------~------~ ----- REM START OF SECIND CYCLE OF TESTS. _ .. 

~~; ~~~~~-1 ----~----
TES TB Z Z Z 
BOK 2 
BERR TYP TES TB 

_____________________________ _T=R=A~ ________ T~E=S=T~B~~ 
B4 IF(NZE)TRA CYCLEB+4 

__________ _ _ ___________________________ TRA _ CYCLEA-4 
REM LIST OF TEST A WORDS. 

A =~4 i~~~~~~~~~ =a~ 
________________ ___________________ T4 a 1 

T4 IF EVN SKP aZ 
----- --------------- ------------~t---------ii~~ ~~~~---~~~;;~; ---------------------------

_____________ -~T~6 ___ I~F~(~E~O~Vy)~8~K~P---T~6...__ ________________ _ 
T6 IF(NEO)SKP T6 

_________________________ _T6_ _ _c__>.£_0.__2__i_:1 O...,_,O..,_ _____ _-<.!.:l,,L_ ___________ _ 

0 02500 -TS 



IF(SLN)SKP aB1+37 
IF(SLF)SKP ~a~B~1~+H7~7--~--------------

z IF(PNZ)SKP T4 
- --- - ------ --- - ----- -- - --- -'l'G----- -~-WWZ-f-SK¥---!f+-------------------·----------------

-T4 IF PNZXTG3 SKP 41 
-··-----------------------------'f4---~l-NNh6X;N-'I!tr--}--gfil2-----4~----------------

z IF SLNXTG2 SKP B1+37 I ~ '"' 1 

-- - ------ ----Z ---IJii' £LF-X'I'-G-1- --B-1-¥7-1----------------------

REM LIST OF TEST B WG'!RDS 

B T4 IF(NZE SKP -a1 
_____ -~T_4-_ ___ _ __ -1R{ZER ______ __,.,.._aZ ________ ~-------------------------

T4 IF~~VN SKP a1 
- ----------- - ~~-------i~(Mov SKP ---~~---------------------------------------

---------------- T4 -TS 
-T6 IF NEO SKP T6 

. ______ 'r_6 ____ _ __JF Es:JY _S_KP _________ TQ _____________________________________________ ---
T6 02500 O 

_ _ _ ________ O _________ Q21 OQ_ ________ -T5 
Z IF(SLF)SKP aB1+37 

----------· ------------·-·-----

=-~-~---=--~=~-~~~~ m~~l~LKP u1+J7 
_______ _ _ _________ T4 ____ IF NNZXNT SKP 41 

Z IF SLNXTG1 SKP B1+37 
_____________________________ Z _ IF SLFXTG2 SKP B1+77 

REM LIST OF CONSTANTS. -i; 
-- ,----------------·-------------------- --- --------------------------~------------ --------------~-~~_j__ ' ---- /. 
L OCT 004000000000000000 J 

______ -----------------------------------------OCT _________________ ____TI300QOQOO_QOOOOOOO __ ~-----
OCT 011000000000000000 : l 

-------------------------------------------------------------------'------------
TRA 201 

___ _ ___ _ _ _____________ REM _____________ THE END 

-- ________________________________________ END-----------· . 

-------------- -----·----------- ---------------------------------------

--~---·----------------·----------------



ORG 
REM 

14 
FLOATING P0INT TEST THR0UGH 
F'OLL RANGE. -------------

75 
It -----77- ---------------
zo 

-----------z_r--------------------------

HTR 
'S-8-3-l.r (t- J ., .' ,, .. l 

SB1 
MLN 
TLN 

15 
) ' 

O,U...,..B2 
0000 

4 

.... / ._..,. 

C LA DN EOM, O...,..'I'5 
CLA DNUM,U...,..T4 
REM BEGINNING CF TEST LOOP 

l O REM \}'I' 1 J-· 
-----------~ -1:EST-------------4'4----------~-------~--- f't,V - - 4-rn- ----- -~-

. -"- .. AB 1 1 , U...,..T6 
zt;,-- -------- .. . 1.'5--i-vtr --t¢6~ - T6' u-+T6 . FIAP G\ 0?. \ Tn rr1 s~ )C,OQ 

z. R 1 0400 T7 F" A.b _, I - 0 

--------- ::t#' ------- 10600 TM47 
3' 10400 T6 

-- 3 t - ---- - ---- -----~-----------T-4--- rs C> --------------------

:;; ?. IF( ZER) TRA NEXT 
---- -------- -- -3~-- - -------- -- ------ ------ H-'I!R 'TR A ------,TE8T ---,-+-'----------------------- ---- ----------- -- ----- --------

REM END OF TEST. MODIFY F0R NEXT CYCU: 
------~- NWEX'I' 

? 
REM END OF FLCJATING POINT TEST. 

END 

/" r 
/_',,. /,' /}~ [) -----+-----'--1 _ _ct~T,..,._• =l&__Ll-------'"'-=U_·.,,...,,=·-. ...f~.------'-------

---------------~----. ---------

---··- I----.. ----·--



... ..,,.,._, .. ,, ... 
OOI004Q50000000200 PRINT 

200 0 ~'130!f0000117~6 
201 J 12110 ~ooopoooT 
202 0 12110 05 000003ri6 
203 0 121100060000003r1 
204 0 12170007000000311 
205 0 14200~00400077777 
206 0 l4000J004000000Cf 
207 0 2002100"00000040 
210 0 2003t00'+00000Q4j 
211 0 20001004,00000042 
212 0 20011004,00000101 
213 0 14200000'+0000004Q 
2i4 0 14000400"0000002~ 
2l5 0 l4200000~000QOOCf 
2l6 0 10203ooo4oooooor1 
217 0 10100000~000002?9 
2ao 0 12110000002000241 
221 0 l2000t644000002~~ 
222 0 0 
223 0 16010020000000222 
224 0 4401050~0400000217 
225 0 10100000400000222 
226 0 14000400"000000?~ 
227 0 1,200,oo"oooooori 
230 0 102070Q04000000Ct 
231 0 10100000"000002?1 
232 0 ~21100000020002~; 
233 0 12000104400000234 
234 0 0 
235 0 141000004;000QOQC2 
236 0 160700000000Q023~ 
237 0 10100000400000234 

240 0 440l0500040000023~ 
241 0 10100000400000214 
2"" 0 402010Q05000000Cf 
243 0 140205000500000000 
244 0 402060CO~OOOOOOrj 
2't5 0 ~0202000400oooor, 
24',6 0 ~Oc60000500000QCf 
24;7 0 ~02200001oooooors 
2:iO 0 16023ooooooooooor6 
251 0 0021ooooooooooor6 
202 0 60210000400oooor1 
253 0 250000100000005 

... )/¥,'!l.'W.-

100 7'+21 

r O tL 

(J'- I 

0 7 tJ I 

. -{1 ··· ... ,., "····,"' . ~O 

0 '1;J ~f; {) ( 

( 



TEST FOR CLASS ZERO oRoERS, TH~ TEST I~ fN TWO PARTS, A AND B, IN THE FIRST PART, 22 TEST 

s ARE MAD~ WHICH ~RE EXPECTED Tn BE SATIS~IED, IF THEY ARE NOT, THE TEST ORDER Is TYPED OU 
l' AND THE tr ST RE PEA TED,,·/ 
INITIALISArJON,,,, 
END OF INtrIALISATION, _-, ~ ,·e· 
START FlR~T CYCLE OF TESTS, 
NOTE,,,.,T~ FORCE EXECUTION OF CYCLE a, LOCK SL OFF,, 
NOTE, , ,·, Tr, FORCF: EXEC UT I ON OF CVCLE A1 LOCK SL ~N, • , 
START OF ~ECINO CYCL~ OF T~STS,,,,e• 
LI ST OF T~ST A WORDS, , ~ , , , e, 
LIST OF T!ST 8 WQROS,,,•e•c 
LIST OF Cf"!NST ANTS,· 

7051 '+~60000000006000 

7053 373~00000000000000 
.. 7055 11~00000000000000 
Tl-IE END, I 

" ... ' 

'+'+77 1216on2noootooono 3100!00000000000 74 0016 
' ·, . 

7061 L2000tOn440l77772 7061 76 ooi,o 
71 41('2 0300 14000000440000126 300 

221 L 0 306 0 2100000000000000 
2?2 CYCLEB 9 226 0 1010000000000000 
223 CYCLE A 0 2?0 0 730000000000000 
22'+ A 0 242 0 1350000000000000 
225 TESTA 0 222 0 750000000000000 
2?.6 AERR 0 2?3 0 760000000000000 
227 AOK 0 2?'+ 0 770000000000000 
230 B 0 2ti'+ 0 l630000000000rOO 
231 TES TB 0 23'+ 0 1230000000000000 
232 BOK 0 235 0 12'+0000000000000 
233_ BER~ 0 236 0 1250000000000000 

!OO 
I • 2007 431oro10004onoo103 221 oo~n 

t O l 0'+~6 '.37 t 4 l4onoo27'+4ono62t2 ~714 
103 O l f\f;i ~O I l 1211002~04onoo1ns 7 
!05 00('10 77776 f'+20045t'+00077776 7777777777777776 
106 oo~o 77770 t2Q00t2i'+001777?0 7777777777777770 
JO? OOl'!Q §6'+1 1211op'+to'+on9QJt'+ 130!0000000000200 
l_ l p ooAn !??'+ 120001on44onool~3 1774 
1 l 1 6li3 0040 10~07ool"l;ooi6oo4o 40 
113 0115 4517 4101nsoon4001ooor.1 4517 

TEST FOR ri) SS ZERO ORDERS, THI=' TEqT I~ IN TWO PARTS, A AN~ 9, 

3100!00000000000 410000000000000000 
3100100000000000 410000000000000000 
3100100000000000 410000000000000000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

222 77'+000000000000000 
222 77'+000000000000000 

7 77'+000000000000000 
1 77'+000000000000000 
1 77'+000000000000000 

l30l0000000000200 774000000000000000 
l30l0000000000200 77'+000000000000000 
13otoaooooooool'+o 10000000000000000 

200 10000000000000000 
IN THE FIRST PART, 22 TEST 

SARE MAD~ WHICH ARE EXPECTED TO BE SATIS~IEO, IF THEY ARE NOT, THE TEST ORDER 1$ TYPED OU 
T AND THE yE'ST RE PEA TEI), , :' -\ 
INITIALis'irION,... " 

35 
36 
37 
40 
4i 
42 
'+~ 
4ll-
'+5 
46 
47 

END OF INTy!ALISATION,,•e•o 
START FIR~T CYCLE OF TESTS, 

201 
20~ 
2oi 
204 
2oc:: 
206 
207 
211"1 
21 t 
21? 
21~ 

60 214 
6 T 21 i::; 

62 21~ 
63 217 

NOTE,,·,,T~ FORCE EXECUTION OF CYCLE 
73 CYCLEA ?21"1 

i?l?0004500000001 
1?1jooosoooooo306 
l?lj00066000003Q7 
12110001000000310 
14200400400077777 
f4000l00400000001 

?On2100400000040 
c.'Oc,3100400000041 
2000100400000042 
2001100400000100 

142~0000400000040 

14000400400000022 
f4200000400000001 
l1"12C3000400000001 
10160000400000226 

3, LOCK SL I OFF, , j 
i?1100000020002ta~ 

0 
2 
2 
2 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
2 

L. 
L 
L. 

CYCL..EB 

A 



11.+. 221 1~0.-,or1'+4tooooo222 
75 TESTA ?2~ 0 
76 AERR 22~ 1~0?0020000000222 
?? AOK 224 '+'+0105020'+000002t7 

100 22i::; l.,lry0000'+00000222 
iot CYCLEB 22~ 14060'+00400000022 
102 227 1421040040000000! 
JO~ 23C t0217000400000001 
104 231 10160000400000220 

NOTE,,,, T~ FORCE EXECUTION OF CYCLE A, LOCK SL I ON,,, 

~J 
~ 
3 
2 
I 
0 
0 
2 

START OF SECINO CYCLE OF TESTS,,,,c• 
12i 23? 
f22 231 

1? l ,0000002000~ 1{2 l 2]. 
1~06016'+400000234 '"2"' 

123 TESTB 234 
i24 BOK p3i::; 
125 BERR 23~ 
i26 237 
121 240 
130 241 

LIST OF TirST A WORDS,•,• c ~ c, 
T35 A 
'i36 
137 
140 
l'+l 
I '+2 
T4:3 
T'+~ 
145 
1 '+6 
1 '+ 7 
15Q 
t 5 t 
152 
!53 
!54 
!55 
'f51, , , .• 

LIST OF T~sT B WOROS,,,•~•c 
t63 8 
)64 
165 
166 
'\67 
170 
1 7 t 
172 
!73 
T11+ 
175 
176 
177 
200 
201 
202 
?03 
204 

LIST OF C~NSTANTS, 
1osi '+"ooooonoooooooo 

1os3 373~orooonoooooooo 
16s5 11~6roooooooooooo 

21 ii 
Tl-1E END, • . 

24? 
24? 
244 
24C:::: 
246 
?.lt-1 
250 
25! 
?5? 
25~ 
254 
25!='. 
25~ 
25'7 
260 
261 
26? 
26~ 

264 
26C:::: 
266 
267 
270 
271 
?77' 
273 
?74 
??rtri 
27~ 
277 
300 
30i' 
30? 
30~ 
'.304 
305 

31 t 

O l 
14100000400000002 l 
i6ojoooooooooo234 3 
16160000400000234 2 

44n1osooo400000232 2 
10100000400000214 2 

4~2n1ooosooooooo1 
f4n2osooosoooooooo 

40206000400000001 
.lt-~202000400000000 
462~0000500000001 
·4rl2?0000 l 00000005 

i6C210000000000006 
60270000000000006 
6C2i0000400000000 

2sooooonoooooo5 
1c263000400200037 
l02Q7000400200077 

61500000000000'+ 
t606~5000000000007 
t4r6j5300000000041 

4C6~5400000000042 
6!13200400200037 
617100400200077 

4C2~500050000000l 
1402;1ooosoooooooo 
4C'l2n2000400000001 
4C2n6000400000000 
4n2~0000500000001 
402,0000100000005 

(6~2ioooooooooooo6 
60230000000000006 
602~0000000000000 

2i0000000000005 
207000400200037 
2r,3000400200077 
6S5000Q0000000'+ 

J6n6rsooooooooooo7 
{4C615300000000042 
4~6~5400000000041 

6r,3l00400i:?000"37 
6,i72004C0200077 

10l~0000400000201 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
0 
0, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

TESTA 
CYCLE A 
TE'STA 

CY CL.EA 

6 
TES TB 

TESTS 
TES TB 
CYCLES 
CYCLE A 



6 t4~on100400000001 rQ("lctoo4,oooro1.&.o c00310U'f.UOOOUV'+J C'.VUVJOUltUUUVUUA!tC: c:0011ou..,vuvvv1uv 
13 14?00000400000040 i4ooo40041ooono~2 t420000040000000t 10203000~00000001 lOi00000400000226 
20 i2yjno90~0?096220 t?000!2441000n2,2 0 16070020000000222 440fQ50204000002l7 
25 101orono400000222 14oo04004~ooono;2 t42004004onooooot 10207000~00000001 lOlOOOOQ400000220 

32 12i1rooooo2000242 i?ooot644iooon214 0 14100000400000002 1667000Q000000234 
37 10Torooo400000234 4401osnoo41ooon212 fo100000400000214 40201000500000001 14020500Q500000000 
44 4o,a~oco400000001 4n202noo41ooono~o 40260000S0000000! 40220000100000005 160230000000000006 
r:; l 6ofzoo0oaooooooo6 602~onoo41ooono~6 2soooooooooooos l02030Q0400200037 l0207000400200077 
&:;6 ,.,.~000000000004 t6o6r:;snooo~6oonoA7 14Q61530000000004l 40655400000000042 6Q3200400200037 

A3 ~Q710040C20Q077 4n26snoos16oonoA1 l4Q201000500000000 40202000400000001 4Q20600Q400000000 
7Q 4o~gnooo~ooooooot 4n26onoo~~ooon0As 160210000000000006 60230000000000006 60250000000000000 
75 ,,no(')onooooooos 2o71"004'102ono;7 203000400200077 655000000000004 160615000000000007 

102 l40~t~3000Q0000042 40655400Q00000041 603100400200037 6072004002000?7 4000000000000000 
1(''17 373~orooonoooooooo 11ono~ooo,6oono~o lOI000004000002Qt 



ERROR IN. se:TU, , 1 • • , LI NE NOc ?2? 
FLOATING ~o!NT TEST TMROUGij FULL RAN5E,•i•••• 
BEGINNING QF TEST LOOP.•c,e 

ENO OF TE.f, MODIFY ~OR NEXT CYCLE,, 

71Q6 +1oij9999q9~99.660 
7110 +1090000000000+020 
7112 +tonocoooooooo+o10 ,ri, 12o~jooooobooooooo 

END OF FL~ATlNG POINT TEST, 
74 oo;~ 4477 12i6002nooo1ooono 
76 00~6 ?f22 i2000~0n440li7772 

_ 77 411"12 n3oo 14ooooon44oiool?6 
221 DNEOM O 37 O 
222 DNUM O 40 0 
223 TEST O 23 0 
224 TM47 0 41 0 
225 NEXT O 34 0 
2t:'6 _ F' ACTOR O 36 O. , ... 

• • '!') 10("1 001"10 c:007 43lOOO!Or'l04Ql'lOOl("l3 
fol 04~~ 37T4 14Q00021440000?12 
103 01~~ 2011 1211002no400001ns 
i6s 06~6 71jj6 t4?n04514o6,j1716 
IQ6 oo~n 77770 1200012140011r110 
!07 00~6 ?041 l217004104Q100J14 
110 00~6 1774 120001on440,001?3 
Iii of!j oo,o 10~0,oon4ooiooo4o 
113 011~ 4517 4tOt05000400tQOOr.1 

FLOATING ~oJNT TEST fHROUGH FULL RA~3E••••~•c 

3J00!00000000QOO 
1122 

300 
470000000000000 
5J0000000000()00 
250000000000000 
530000000000000 
430000000000000 
450000000000000 

62 
37t4 

7 
7777777777777776 
7777777777777770 

13010000000000013 
1774 

40 
451'7 

10 14 1ro,000040000001s 0 
0 
0 
0 
0 
2 
2 

Ii 1a:; t40co300400000000 
12 1~ 40~0142400000000 
f3 17 14260200400010000 
14 2n 14210300400000004 
15 2! 12l70005000000037 
i6 . 2? i?l70004000000040 

BEGINNING oF TEST LOOP••••~ 

2~ TEST 
26 
27 
30 
31 
32 
33 
34 
35 

2~ 
24 
2i::; 
26 
27 
3!"1 
31 
3? 
33 

41070017000000005 1 
141,0106400000001 0 
5!060006000000006 0 
2!040000000000007 0 
110~0006000000041 2 
11o~ooooonoooooo6 o 
it050000000000004 0 
in1ofooo400000034 2 

END OF' TE~T· MODIFY ~OR NEXT CYCLE, , 
1no~oooq400000023 - 2 

4'.; NEXT 
44 

71Q6 •toij99999,999-ooo 
1110 +1oeoooooooooo+o20 
1112 +1060000006000+0To 
7tt4 12o~iooooooooooooo 

55 

34 
3c::; 

·410~0004i00000036 
10100023400000023 

3 
2 

0 
ENO OF FL~ATING POINT TEST, 

l 
6 

13 
20 
25 

to~66o6o466o66ois 
12Tjro65o6oo66o37 
2f~;roooo60066007 
fo~orooo400000021 
loT20000000000000 

i4660~601n6~6~0Ao 
121,ono4oiooono4o 
i1o~o~oobnoooro~1 
'+l0601"l04l'i00000~6 

,2002or,oooiooooo60 

4t")00142400000000 
4to7ool7oonocooos 
11040000000000006 
tOt00023400000023 
10000000400000015 

0 
0 
0 
0 
0 
0 

3100100000000000 
3100100000000000 
3100100000000000 

63 
63 

7 
7 
7 

130!0000000000013 
l30I0000000000013 
13007777777777753 

ONE OM 
ONUM 

TM4t7 

NEXT 
T£sr .. 

13 

450000000000000000 
450000000000000000 
450000000000000000 

774000000000000000 
774000000000000000 
774000000000000000 
774000000000000000 
77'+000000000000000 
774000000000000000 
774000000000000000 

10000000000000000 
10000000000000000 

F'ACTOR 
TEST fil1A n 11 s 1111 t,, H)1J : 

Ll-2 Of·t.c?e:;~ vD·DOIH·, ,'.lC!,;)i 

Jf3 1/S · bcY:7 o ,J - t7V - C 11 n • t'iJ"t> I 

If'· i.f~· f·lf'7tJO, U-0 • l'i-1.111'·() • t~o,~; I 
t,/,. 

"' l42002004000IOOOO 
l4100t0640000000l 
11osoooooooooooo4 
lOOl03j4631463146 

l42Q0300'+00000004 
51660006000000006 
to1otooo4oooooo3, 
11440000000000000 



Integer divide test, with alternating signs in numerat0r. Test c0unt it 
-----------------Bi,-a:-:na-eITM'~nt 1n B2. HTR t~ repeat test with same c,perands if 

an err0r is detected. 

______________ ----------------------------*= T6 + ~ 

________________ w__Ril_~~~e, ~~5the tft~t·te~f~SB the nth test, (T4} = (-1)n(123 + nx456) 

___ ___ _ ______ ___ _ S..T_ART __ _ 

TEST_ 

NEXT 

C,RG 
- -- Z_ _____ ____sB_L _________ -

CLA 
T4 IDV 

AB1 
_ _ ___________ MPY 

R ADD 
SUB 
IF(ZER)TRA 
HTR 

T4 IF(POS)TRA 
__ S~UB 

ADD 
-----~------------------------------ -~U~_~TR=A~---

END 

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

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

--~ j"-------------------· 

-------------~--- ·-------

11,30 
Z, U+B2 ___________________________ _ 
a12345,U-+T5 
T5,R-+T7 
1, U-+T6 

___ T!i_ ______________________________________ _ 

T7 
T4 
NEXT 
TEST,B2+1 
cc+1,,m qr 
a456,CC+1 
a456 
TEST, U-+T4 ________ _ 

---------------- -----------·-- ------ --- - -- ---------- ---------------------------------------------- -----------------



TEST GATING TO AND FROM A-REGISTERS 

26 January 1961 

The following remarks apply to all test programs: 

To initiate testing, press "load". Memory is used for 

storage of instructions. Tight loops are avoided by 

duplicating or triplicating code where necessary. 

Error stop is the only programmed stop. (U) show what 

was stored into or fetched from a T-register improper­

ly if a Tis being tested, or what was in U before an 

interchange wit~ R that was not properly executed. 

Progress of testing is indicated by (Bl), which is skipped 

by 1 each time a complete pass is made, testing of bit, 

positions 54 through 1. 

To resume testing after error stop, press "continue 11
0 

To terminate testing, stop manually. 

Regarding specific programs, in order as on tape: 

TEST REQUIREMENTS 

T4 0---0010---0 

becomes0---0100---0 

T4 1---1101---1 

becomesl---1011---1 

T4 0---0010---0 

becomesl---1011---1 

becomes0---0100---0 

GATING OF SAME PATTERN 

TO AND FROM T5o 



.. 

-2-

T4 1---1101---1 

becomes0---0100---0 

becomesl---1011---1 

T5 0---0010---0 

becomes0---0100---0 

T5 1---1101---1 

becomesl---1011---1 

T5 0---0010---0 

becomesl---1011---1 

becomes0---0100---0 

T5 1---1101---1 

becomes0---0100---0 

becomesl---1011---1 

T6 0---0010---0 

becomes0---0100---0 

T6 1---1101---1 

becomesl---1011---~ 

T6 0---0010---0 

becomesl---1011---1 

becomes0---0100---0 

T6 1---1101---1 

becomes0---0100---0 

becomesl---1011---1 

T7 Q---0010---0 

becomes0---0100---0 

T7 1---1101---1 

becomesl---1011---1 

T7 0---0010---6 

becomesl---1011---1 

becomes0---0100---0 

T7 1---1101---1 

becomes0---0100---0 

becomesl---1011---1 

}_ GATING OF SAME PATTERN TO AND 

FROM T5. 

, GATING OF SAME PATTERN TO AND 
' I FROM T6. 
' 

' ) 

\ GATING OF SAME PATTERN TO AND 
f 
( 

\ 

I 

FROM T7. 

GATING OF SAME PATTERN TO AND 

FROM T4. 



-3-

interchange 

u 0---0100---0 

1 0---0010---0 

interchange 

u 1---1011---1 

i 1---1101---1 

interchange 

U 0---010----0 

$ 
R 1---101----1 

ATING OF SAME PATTERNS TO AND 
and 

FROM T4, T5. 
U 1---101----i 

t 
R 0---010----1 

interchange 

U 1---1011---1 

i 
R 0---0010---0 

and 

U 0---0100---0 : 
R 1---1101---1 



20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

51 

4 

3 

006000100400100003 fy-/ o- o 010- o 
.,;;;;; 

oooooooooooo:_:o:_:o_:_o.:.oo.:.o~(-r~v\ _ _:}___b:_:'e&;~m.:.:.:1f':J~-~0::._-_ _.':'.:.0~1~0___':o_---=a--~-------
000000000000000001 (1:,: 1 

---------

000000000000000001 ( 1~) 
~------

________________ ---~~~~_00_0000000:..:0:...:::0:_:o.=-oo~r:..'._-r,!.!_;) ___________________ _ 

054502005400000001 lb u. .. s 
010104004400000027 , IF{IJ UL-)1P fl ;1 17 

--·-·---·---------· ---·-------·---
045322000000000005 IZ I if s 1 /VI 15" 

/( {t,JI);_)- P.ll C'- ~---------- -------··--· - ---
o 1o104000400000015 ! 3 

---

050000000400000010 ,~ 
---------------------- - -------------------·-------------------------- ·--

054502005400000001 /t;" 1{ us 
010104004400000027 I& 

045322000000000005 11 

010104000400000022 7 r 
--·----· 

050000000400000010 
- ------·---------- ... --------------- -------------·------------- --------------- . 

1{ ?/rf _ .....:....__ __ Ci lo __________ __________________ _ 

054502005400000001 Jr;' ll) ----~-1-Y .:c; 1 

010104004400000027 I F{(Jol'l1 t?f't 021 u ,·) '/1,J 

045 322000000000005 ~- ·.c., '(~ s0;,; I 1<;' 
---

010104000400000010 J.f.l!J u c rr r<'A 0. ID 

7 <; H'f(( (1 I{) 05000000040-=-o-=-oo-=-0~0~1~0_.~ __ _____:~ _ _1.:..~-~~:.___ _______ _ 

065000104400000005 fl STD t,-rc: iJ -j 'f tf 
---

010100021400000012 3b 1(U) £1.1'2 (~ I -t I 

1i 1 (<../) a ri 
I 
u _;.) (::> \ 060100041400000011 



20' 

19 

18 

17' 

16 

15 

14' 

13 

12 

11 I 

10 

9 

8 ', 

7 

6 

5 1. 

4 

3 

006000100400100003 1tf/ I - I I o I - t. ___ _ ----·---·---- ------ --------- --------------~- 7 
777777777777777777 u becomes I - Io 11 - I ----

--------- -- ____ _7_77_'!'!7777J77JJJ_77~--- { 

------- _________ 77J _ _?_7777777777777_6_i_ 

777777777777777777 7 

065000100400000002 i7 
------~---------- ----~---------------·-------------- ---

054506202400000001 !1 fJi_ u -') (i: . 

015000415400000000 ', 
{t.··l' 

010104014400000035 \ 

045 322000000000005 ! t/ 

010104000400000017 

050000000400000010 / (.- I ( 
---·------------------- . -----

065000100400000002 STD 

054506202400000001 ·Jc ~- i . i) -) (( 

015000415400000000 ( (, tJ 
·---

010104014400000035 fti () l '.i ; [({) t ,._$ s ~I.-; ii 
____ __:__:_ ______ ----'---'-'-'--2_~_:_c__------,- -------------·-- -------------------------·--

045322000000000005 . ., 
:,,,,1 

010104000400000026 -,ij 

050000000400000010 2~ 

065000100400000002 

054506202400000001 

';' ( 

ak 

o 150004154000__:o_o_o_o_o_.::s<:'.".__-) ________ _.'::__c :._:_ll..:..r ___ __:_:_ri __::_?__;_· __ )__:_·:-=-:-:_· ___ _ 

010104014400000035 

045322000000000005 

010104000400000010 

050000000400000010 

065000104400000005 )"'i/J 
-----

010100021400000014 

260100041400000010 rr·tc· u-'!IS( 

)fl 



20 

19 

!8 

17 

16 

15 

14 

13 

12 

11' 

10 

9 

8 

7 

6 

5' 

4 

3 

________ _ ____ QQ§_Q_OQ_1_QQ~QQ!()_Q003 -----~ ___ I_ __ ~ I I o I --_ I 

____________ __ _ ____ 7777777_77777777777 1r !XlCvlVles O - 0 I D o -- o 

777777777777717776 .; __ fueovne:; l -----=--l~LIL=- I _______________ _ 

777777777777777776 _ 0 ----------------------------------

- ______ ]777_7777_717]7_7777 __ 7_7 _______ _ 

065000100400000002 o 

054501io5400000001 , , 1 ( LL-".: c I 
-- ------- --- - - -- ----- ----- --------------------------------------------------'-------+---"-------------------------

015000400400000000 (11.iP . 

010104000400000040 _''; ____________ .1r ,'tJod :·r1;__ ___ ) il__·--_____________ ________ _ 

055000505400000004 (I/ -/e; Up/;·> ,.. . 
' -- - - "-------·------------"·---------· ···------·--·-··--··--·--------·-------~-- ---

045322000000000005 h 1 ( -~ 

01o104000400000020 ; & ___ /[ ( N {; i ) ! (< h 
.-

(~-- I (''} 

--· --- -- - -- ___ 050000000400000012_0 _j] 

_______________________ 0_5~0~0~05~_00_0_0_00_0_4 __ ? (_i ____ _,___-! .,,::::___·--_--.-,.(..,:_:_,;-"----;(_' ":____> ---'p,--''' _Ji~ 

045322000000000005 
- ----- --- ------- ----------

010104000400000024 

050000000400000010 ;'J f I· [t ! O 
------"'------C' ~·'----~--------

065000100400000002 

------o-545;ji~54~-~-~~~~;;- -~--·----------
015000400400000000 

01010400o400000040 - -
" --------------------·--·-··------ --------- ------------·-- -----·-·-----

055000505400000004 

045322000000000005 

- ' I .:... 

., 
I 

010104000400000039 :~ ·, 

05000000040000--o-o-3i~-;-::,-----_-1 ,~ 

055000505400000004 }. 

045322000000000005 

010104000400000010 

050000000400000010 

065000121400000005 I, 
''/ 

' ( 
I~ .• _. 

"., ;/ () 
----

I./.' ... I 

1_·') 

-----~---__:_ ______ _ 

010100000400000014 -, rr 
260100041400000014 ·: t I /l·;U· 



20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

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

/ 

-······-·--------·· _ .. 00600~!~-~~~~1-~~~~~----*---<Z_~_~D_IJ) =_Q___ ______ .. ________ _ 

000000000000000000 bec~111 es o -of oo -o 
-----··---- .... ----·------··----- ·-"--'---'-----='-----------

000000000000000000 

000000000000000001 

000000000000000001 
--------------·--···-·-·-------------·-------------------------

064502006400000001 

010104005400000027 
--.~---·----------------···-------------------------------------------------------·---·-··----- ·--·------ ----~-------------~-----------

055322000000000006 
··----------------------

010104000400000015 

060000000400000010 

064502006400000001 
-·--·--------·····---··--··---

010104005400000027 

055322000000000006 
................... ____ .......... _, ____ , _____ ,, _______ , _________________________________________________ , ---

010104000400000022 

060000000400000010 

064502006400000001 

010104005400000027 

055322000000000006 

010104000400000010 

060000000400000010 
---------·--·-----------------------------------

075000105400000006 
--·-·------------

010100021400000012 

070100041400000011 

··--···---··--·---··-----·---·-·---·--·-·-----------·------·---------------------



20 

19 

18 

17 

16 

15 

14 

13 

12 

Ii' 

10 

9 

7 

6 

5 

4 

3 

006000100400100003 \s~ 
--·-------·----·----------·------ -----·-·-·-·---·--"·----------,---------·------7i--

1-1101-1 
---

/ -1011 ~ I 777777777777777777 , beCIJtVlt'.S 
--'-----'-----------------

777777777777777777 
----.-----------·------------ -----··-------------------·-··-------.. ·------··------

777777777777777776 
---------·---------------------------··-·-------------------------- ·---

777777777777777776 

075000100400000002 

064506202400000001 

015000416400000000 
·----------------------

010104015400000035 

055322000000000006 

010104000400000017 

060000000400000010 

075000100400000002 
-----------------·---------·--------------- --· 

064506202400000001 

015000416400000000 

010104015400000035 

055322000000000006 

010104000400000026 

060000000400000010 
-----··----·--·----·--·--------------------·----·------ ------· ----· 

075000100400000002 

064506202400000001 

015000416400000000 

010104015400000035 

055322000000000006 

010104000400000010 

060000000400000010 

075000105400000006 

010100021400000014 

270100041400000010 



20' 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

a: 

7 

6 

5 

4 

3 

006000100400100003 --fs / 0 - 00 IO - O 
- . .. --- --- -·- - .. -- ---- ·- .. -·- .. . . ..... ---·---·-------/[~~-~--- ·--------------------------- -

000000000000000000 · b~mis I -- IO I/ --- I 

000000000000000000 beeonus O -- OJ n .r1 - o 
-- ·------·---------------- ... ··----------- ----------------- --- --------------------------------------·----------------- ------------ ~--_u·-----------·-----------·---------~ 

000000000000000001 

000000000000000001 
---------··-··--------------

064502006400000001 
·-- ----·------'---·--·----·----------·-·---···----··----------

010104000400000034 

065000506400000005 
---------··--·-------------··-·-·-----

055322000000000006 

010104000400000016 

060000000400000016 
-----------···------·-------------------------------

065000506400000005 

055322000000000006 

010104000400000022 
········----·-·--··------·-··--·--·-----··· --··-----------------------

060000000400000010 
-- ---------···---·-·-------· ·--

064502006400000001 

010104000400000034 
·---

065000506400000005 
--·-·--· 

055322000000000006 

010104000400000030 
--------------------------

060000000400000030 

065000506400000005 

055322000000000006 

010104000400000010 

060000000400000010 
----------·-------------- -------------------------------------------------------

075000121400000006 

010100000400000012 

070100041400000012 
---------



201 

19 

18 

17 

16 

15 

14 

13 

12 

11 

iO 

9 

8\ 

7 

6 

5 

4 

3 

------------- _ _ __ 0060001004001_00003 ----¥-
777777777777777777 hew m ts 

-1101-1 

o -oloo - o 
------

htwmes I --- Io I I -
·--~~--~- ·----

777777777777777777 

777777777777777776 

777777777777777776 
. ----------------·--·------------------------

of5000100400000002 

064506206400000001 

015000400400000000 
---------------------

010104000400000040 
--- ·----------·---~ 

065000506400000005 
·-· - ·--·------·--··----- ·-·· -·----------·------------------.-------·-------------·--------·------

055322000000000006 
---------------------------------------

010104000400000020 

060000000400000020 

065000506400000005 

055322000000000006 

010104000400000024 

060000000400000010 

075000100400000002 ________ .,,,. .. _________________________________________________ --· 

064506206400000001 

015000400400000000 

010104000400000040 

065000506400000005 

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

------------------------------------·--------------------------------·------------

055322000000000006 

01010400040000003-,j 

. . .. o6ooooooo40000003f 

065000506400000005 
------

055322000000000006 

010104000400000010 
-----· -----·-----------·----------·------·--·--------·-·-------------------·----------------.. ·-------- ------------

060000000400000010 

075000121400000006 

010100000400000014 

270100041400000014 



20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 :, 

7 

6 

5 

4 

3 

... .. 006000100400100003 .y_ o - o o Io - o 

0000900009-_<?0000001 beu,1111es_ o -o , o o ·- o 
000000000000000000 

000000000000000000 

000000000000000001 

074502007400000001 

010104006400000027 

065322000000000007 

010104000400000015 

070000000400000010 

074502007400000001 
------·---·--·-----·--·--··-----·-·-----------

010104006400000027 
- -- -- --------------

065322000000000007 
-- -----------------------------···--------

010104000400000022 

070000000400000010 

074502007400000001 

010104006400000027 

065322000000000007 

010104000400000010 

070000000400000010 
·--------------------------

045000106400000007 

010100021400000012 

040100041400000011 

·--------



20' 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

Bi 

7 

6 

5 

4 

3 

-- - -- ------- - - -~<?_6_<?~<?1g0Jg~_1_09_~~J _______ ~-

77777777777777777t, beco i'1'1 es 

-1101- ( 
--

- lor(--( 

777777777777777777 

777777777777777777 

777777777777777776 

045000100400000002 
-----~-------

074506202400000001 

015000417400000000 
------------ -- -------------------

010104016400000035 

065322000000000007 

010104000400000017 
------------------------

070000000400000010 

045000100400000002 

074506202400000001 

015000417400000000 
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ELEMENTARY r.tASS £. .!.~~_! PROGRAM 

Operating Instructions 

(a) Clear Lights 

(b) Load Tape 

(c) Ends properly with HTR alO in I. 

Description of Tests 
'. 

The programs test conditional SKP, JMP arid TRA instruction 
for the following conditions: 

( l) Positive ;e~t on a negative result. 
(2) Positive Test on a pdsitiv~ result 
(3) Not Zero Test on a zero result. 
(4) Nul Test on a non-nul number. 
(5) MOV Test with MOV indicator·on. 

~ 6) NMO Test with indicator off. 
7) ODD Test on a negative even number. 

( 8) Even Test on a positive odd number. 

Description of Output (Typewriterl 

(1) ERRORS 

(a) Orders executed in Repeat Mode ORDER whic~ failed 

COUNT· No. of 
executions 
before · 
failure. 

(b) Orders executed in a loop 

(2) Breakpoints 

~ORDER which failed 

0077,,,76 - End of test 2 

0077 ••• 76 - End of test 3 
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****************************************************************** 
Class 4 - Shift Orders - Test Program 

Operatin§ Instructions 
(a) Clear Lights 
(b) Load Paper Tape (self-loading) 
{c) Ends properly with HTR al+B3 in I. 

Tests and Outputs 

TEST INITIAL TYPE-OUT; DESCRIPTION 

U-left-right 334501000000 ••• o 
Shifts an isolated 1 between 
Stage 54 and Sign Stage. 

U-left-right 33450100 ••• 011111 
Shifts an isolated O between 
Stage 54 and Sign. 

CIRCLE 0 3345050 ••• 0 •••• 0 
Shifts an isolated 1 with 
a Circle Right order. 

CIRCLE 1 3345050 ••• 011111 
Shifts an isolated O with 
a Circle Right order. 

DOUBLE 3344000 ••• 00000 
MANTISSA Shifts a +l with an arith-

me tic right shift. 
Shifts a -1 with an arith-
me tic right shift. 

, 

ERROR TYPE-OUT 

NO. of executions 
-,;-efore failure 
ORDER which failed. 

NO. of executions 
----Se fore f ai.lure. 
ORDER which failed. 

NO. of executions 
-,;-efore failure. 
ORDER which failed. 

NO. of executions 
-,;-efore failure. 
ORDER which failed. 

NO. of executions 
--,;efore failure. 
ORDER which failed. 
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Jenuery 5th 1961 

Prini;~ ~;:bift E'nd Complement teL'lt 

ppereting Instrnctions_. 

r;1 1 -
SL 2 -
SL 3 -
SL 4 -
SL 5 -

(a) Set up ~~ense Lights manually as follows: 

off 
for 
for 
for 
for 
for 
for 
for 
for 

alphenuc.eric out put : off 
numeric output: on 
left shift : off 
right shift : on 
•normal' shift (sll O's Elnd one 1 in URt: off 
complemented shift ( all 1 's nnd one O in UR) : on 
•normal' lee.ding of UR : off 
complementing print matrix rows in memory, and 
rec·omplementing UR before shifting: on 

SL 6,7,8 - not used. 
SL 9 - 15 - set up the emount of shift required. 

(b) LoEJd tape. ?rogre.m ,,,ill trfinRfer eutomaticelly to 
first instruction in 201 

( ~) RestE<rt procedure: 'L'ransfer to 201. 

(d) To use 8 different print matrix (other than 10000 
to 10177): Set B2 = fwa of print matrix and tra~sfer to 202 

Description of .. E'rogram. Initielly a print matrix is set up 
in diagonal form to give the codes 01234.... in type 
positions 45 to 108. -~'ith each succesf"'1ive l~_ne this 
confiL1:U±'e.tion rill be shifted r1ccording to the codee in tbe 
sense lights. The positions of SL 4 and 5 Rhould not flffect 
the output. 

, 
I 

/ 
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TEST COUNTING OF MIN FIELD 4 Joel Cyprus 2-14-61 

006000100400100003 

004002400400077775 

003000064435701676 

033000000400000000 

010000000400000004 

003000071400000001 

003000072400000010 

003000073400000020 

003000074400000040 

003000075400000100 

003000076400000200 

003000077400000400 
/ 

000100000400000004 

000100000400000010 



TEST COUNTING OF MIN FIELD 4 J0el Cyprus 2-14-61 

MODIFIED TO COUNT ON B4 AND USE B6 AS TALLY. T.A.K. 9-10-61 

006000100400100003 

004002600400077775 

00300006ij427701676 

033000000400000000 

010000000400000004 

003000071400000001 

003000072400000010 

003000073400000020 

003000074400000200 

003000075400000100 

003000076400000040 

003000077400000400 

000100000400000004 

000100000400000010 



APPENDIX B 
\ 

TABLE OF POWERS OF 2 

2" 11 2-11 

1 0 1.0 
2 1 0.5 
4 2 0.25 
8 3 0.125 

16 4 0.062 5 
32 5 0.031 25 
64 6 0.015 625 

128 7 0.007 812 5 

256 8 0.003 906 25 
512 9 0.001 953 125 

1 024 10 0.000 976 562 5 
2 048 11 0.000 488 281 25 

4 096 12 0.000 244 140 625 
8 192 13 0.000 122 070 312 5 

16 384 14 0.000 061 035 156 25 
32 768 15 0. 000 030 517 578 125 

( 
65 536 16 0.000 015 258 789 062 5 

131 072 17 0.000 007 629 394 531 2~_; 
262 144 18 0. 000 003 814 697 265 625 
524 288 19 0.000 001 907 348 632 812 5 

1 048 576 20 0.000 000 953 674 316 406 25 
2 097 152 21 0.000 000 476 837 158 203 125 
4 194 304 22 r0.000 000 238 418 579 101 562 5 
8 388 608 23 0.000 000 119 209 289 550 781 2·5 

16 777 216 24 0. 000 000 059 604 644 775 390 625 
33 554 432 25 0.000 000 029 802 322 387 695 312 5 
67 108 864 26 0.000 000 014 901 161 193 847 656 25 

134 217 728 27 0.000 000 007 450 580 596 923 828 125 

268 435 456 28 0.000 000 003 725 290 298 461 914 062 5 
536 870 912 29 0.000 000 001 862 645 149 230 957 031 25 

1 073 741 824 30 0.000 000 000 931 322 574 615 478 515 625 
2 147 483 648 31 0.000 000 000 465 661 287 307 739 257 812 5 

4 294 967 296 32 0.000 000 000 232 830 643 653 869 628 906 25 
8 589 934 592 33 0.000 000 000 116 415 321 826 934 814 453 125 

17 179 869 184 34 0.000 000 000 058 207 660 913 467 407 226 562 5 
34 3'59 738 368 35 0.000 000 000 029 103 830 456 733 703 613 281 25 

68 719 476 736 36 0.000 000 000 014 551 915 228 366 851 806 640 625 
137 438 953 472 37 0.000 000 000 007 275 957 614 183 425 903 320 312 5 y 

r 274 877 906 944 38 0.000 000 000 003 637 978 807 091 712 951 660 156 25 -.... 
549 755 813 888 39 0.000 000 000 001 818 989 403 545 856 475 830 078 125 

APPENDIX 159 
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(.)rPPENDIX C. OCTAL-DECIMAL INTEGER CONVERSION TABLE 

0000 
to 

0777 
(Octol) 

0000 
to 

0511 
(Decimal) 

Octal Decimal 
10000- 4096 

"20000- 8192 
30000 - 12288 
40000 - 16384 
50000 - 20480 
60000- 24576 
70000 - 28672 

1000 
to 

1777 
(Octal) 

0512 
to 

1023 
(Decimal) 

160 I BM 709 

0000 
0010 
0020 
0030 
0040 
0050 
0060 
0070 

0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 

0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 

0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 

1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 

1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 

1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 

0 1 

0000 0001 
0008 0009 
0016 0017 
0024 0025 
0032 0033 
0040 0041 
0048 0049 
0056 0057 

0064 0065 
0072 0073 
0080 0081 
0088 0089 
0096 0097 
0104 0105 
0112 0113 
0120 0121 

0128 0129 
0136 0137 
0144 0145 
0152 0153 
0160 0161 
0168 0169 
0176 0177 
0184 0185 

0192 0193 
0200 0201 
0208 0209 
0216 0217 
0224 0225 
0232 0233 
0240 0241 
0248 0249 

0 1 . 

0512 0513 
0520 0521 
0528 0529 
0536 0537 
0544 0545 
0552 0553 
0560 0561 
0568 0569 

0576 0577 
0584 0585 
0592 0593 
0600 0601 
0608 0609 
0616 0617 
0624 0625 
0632 0633 

0640 0641 
0648 0649 
0656 0657 
0664 0665 
0672 0673 
0680 0681 
0688 0689 
0696 0697· 

0704 0705 
0712 0713 
0720 0721 
0728 0729 
0736 0737 
0744 0745 
0752 0753 
0760 0761 

2 3 

0002 000,;J 
0010 0011 
0018 0019 
0026 0027 
0034 0035 
0042 0043 
0050 0051 
0058 0059 

0066 0067 
0074 0075 
0082 0083 
0090 0091 
0098 0099 
0106 0107 
0114 0115 
0122 0123 

0130 0131 
0138 0139 
0146 0147 
0154 0155 
0162 0163 
0170 0171 
0178 0179 
0186 0187 

0194 0195 
0202 0203 
0210 0211 
0218 0219 
0226 0227 
0234 0235 
0242 0243 
0250 0251 

2 3 

0514 0515 
0522 0523 
0530 0531 
0538 0539 
0546 0547 
0554 0555 
0562 0563 
0570 0571 

0578 0579 
0586 0587 
0594 0595 
0602 0603 
0610 0611 
0618 0619 
0626 0627 
0634 0635 

0642 0643 
0650 0651 
0658 0659 
0666 0667 
0674 0675 
0682 0683 
0690 0691 
0698 0699 

0706 0707 
0714 0715 
0722 0723 
0730 0731 
0738 0739 
0746 0747 
0754 0755 
0762 0763 

4 5 6 7 

0004 0005 0006 0007 0400 
0012 0013 0014 0015 0410 
0020 0021 0022 0023 0420 
0028 0029 0030 0031 0430 
0036 0037 0038 0039 0440 
0044 0045 0046 0047 0450 
0052 0053 0054 0055 0460 
0060 0061 0062 0063 0470 

0068 0069 0070 0071 0500 
0076 0077 0078 0079 0510 
0084 0085 0086 0087 0520 
0092 0093 0094 0095 0530 
0100 0101 0102 0103 0540 
0108 0109 0110 0111 0550 
0116 0117 0118 0119 0560 
0124 0125 0126 0127 0570 

0132 0133 0134 0135 0600 
0140 0141 0142 0143 0610 
0148 0149 0150 0151 0620 
0156 0157 0158 01S9 0630 
0164 0165 0166 0167 0640 
0172 0173 0174 0175 0650 
0180 0181 0182 0183 0660 
0188 0189 0190 0191 0670 

0196 0197 0198 0199 0700 
0204 0205 0206 0207 0710 
0212 0213 0214 0215 0720 
0220 0221 0222 0223 0730 
0228 0229 0230 0231 0740 
0236 0237 0238 0239 0750 
0244 0245 0246 0247 0760 
0252 0253 0254 0255 0770 

4 5 6 7 

0516 0517 0518 0519 1400 
0524 0525 0526 0527 1410 
0532 0533 0534 0535 1420 
0540 0541 0542 0543 1430 
0548 0549 0550 0551 1440 
0556 0557 0558 0559 1450 
0564 0565 0566 0567 1460 
0572 0573 0574 0575 1470 

,'\-:,· 

0580 0581 0582 0583 1500 
0588 0589 0590 0591 1510 
0596 0597 0598 0599 1520 
0604 0605 0606 0607 1530 
0612 0613 0614 0615 1540 
0620 0621 0622 0623 1550 
0628 0629 0630 0631 1560 
0636 0637 0638 0639 1570 

0644 0645 0646 0647 1600 
0652 0653 0654 0655 1610 
0660 0661 0662 0663 1620 
0668 0669 0670 0671 1630 
0676 0677 0678 0679 1640 
0684 0685 0686 0687 1650 
0692 0693 0694 0695 1660 
0700 0701 0702 0703 1670 

0708 0709 0710 0711 1700 
0716 0717 0718 0719 1710 
0724 0725 0726 0727 1720 
0732 0733 0734 0735 1730 
0740 0741 0742 0743 1740 
0748 0749 0750 0751 1750 
0756 0757 0758 0759 1760 
0764 0765 0766 0767 1770 

0 1 2 3 4 5 6 7 

0256 0257 0258 0259 0260 0261 0262 0263 
0264 0265 0266 0267 0268 0269 0270 0271 
0272 0273 0274 0275 0276 0277 0278 0279 
0280 0281 0282 0283 0284 0285 0286 0287 
0288 0289 0290 0291 0292 0293 0294 0295 
0296 0297 0298 0299 0300 0301 0302 0303 
0304 0305 0306 0307 0308 0309 0310 0311 
0312 0313 0314 0315 0316 0317 0318 0319 

0320 0321 0322 0323 0324 0325 0326 0327 
0328 0329 0330 0331 0332 0333 0334 0335 
0336 0337 0338 0339 0340 0341 0342 0343 
0344 0345 0346 0347 0348 0349 0350 0351 
0352 0353 0354 0355 0356 0357 0358 0359 
0360 0361 0362 0363 0364 0365 0366 0367 
0368 0369 0370 0371 0372 0373 0374 0375 
0376 0377 0378 0379 0380 0381 0382 0383 

0384 0385 0386 0387 0388 0389 0390 0391 
0392 0393 0394 0395 0396 0397 0398 0399 
0400 0401 0402 0403 0404 0405 0406 0407 
0408 0409 0410 0411 0412 0413 0414 0415 
0416 0417 0418 0419 0420 0421 0422 0423 
0424 0425 0426 0427 0428 0429 0430 0431 
0432 0433 0434 0435 0436 0437 0438 0439 
0440 0441 0442 0443 0444 0445 0446 0447 

0448 0449 0450 0451 0452 0453 0454 0455 
0456 0457 0458 0459 0460 0461 0462 0463 
0464 0465 0466 0467 0468 0469 0470 0471 
0472 0473 0474 0475 0476 0477 0478 0479 
0480 0481 0482 0483 0484 0485 0486 0487 
0488 0489 0490 0491 0492 0493 0494 0495 
0496 0497 0498 0499 0500 0501 0502 0503 
0504 0505 0506 0507 0508 0509 0510 0511 

0 1 2 3 4 5 6 7 

0768 0769 0770 0771 0772 0773 0774 0775 
0776 0777 0778 0779 0780 0781 0782 0783 
0784 0785 0786 0787 0788 0789 0790 0791 
0792 0793 0794 0795 0796 0797 0798 0799 
0800 0801 0802 0803 0804 0805 0806 0807 
0808 0809 0810 0811 0812 0813 0814 0815 
0816 0817 0818 0819 0820 0821 0822 0823 
0824 0825 0826 0827 0828 0829 0830 0831 

0832 0833 0834 0835 0836 0837 0838 0839 
0840 0841 0842 0843 0844 0845 0846 0847 
0848 0849 0850 0851 0852 0853 0854 0855 
0856 0857 0858 0859 0860 0861 0862 0863 
0864 0865 0866 0867 0868 0869 0870 0871 
0872 0873 0874 0875 0876 0877 0878 0879 
0880 0881 0882 0883 0884 0885 0886 0887 
0888 0889 0890 0891 0892 0893 089~ 0895 

0896 0897 0898 0899 0900 0901 0902 0903 
0904 0905 0906 0907 0908 0909 0910 0911 
0912 0913 0914 0915 0916 0917 0918 0919 
0920 0921 0922 0923 0924 0925 0926 0927 
0928 0929 0930 0931 0932 0933 0934 0935 
0936 0937 0938 0939 0940 0941 0942 0943 
0944 0945 0946 0947 0948 0949 0950 0951 
0952 0953 0954 0955 0956 0957 0958 0959 

0960 0961 0962 0963 0964 0965 0966 0967 
0968 0969 0970 0971 0972 0973 0974 0975 
0976 0977 0978 0979 0980 0981 0982 0983 
0984 0985 0986 0987 0988 0989 0990 0991 
0992 0993 0994 0995 0996 0997 0998 0999 
1000 1001 1002 1003 1004 1005 1006 1007 
1008 1009 1010 1011 1012 1013 1014 1015 
1016 1017 1018 1019 1020 1021 1022 1023 



OCTAL-DECIMAL INTEGER CONVERSION TABLE 

0 1 2 3 4 5 6 7 0 1 2 3 4 5 

2000 1024 1025 1026 1027 1028 1029 1030 1031 2400 1280 1281 1282 1283 1284 1285 
2010 1032 1033 1034 1035 1036 1037 1038 1039 2410 1288 1289 1290 1291 1292 1293 
2020 1040 1041 1042 1043 1044 1045 1046 1047 2420 1296 1297 1298 1299 1300 1301 
2030 1048 1049 1050 1051 1052 1053 1054 1055 2430 1304 1305 1306 1307 1308 1309 
2040 1056 1057 1058 1059 1060 1061 1062 ,1063 2440 1312 1313 1314 1315 1316 1317 
2050 1064 1065 1066 1067 1068 1069 1070 1071 2450 1320 1321 1322 1323 1324 1325 
2060 1072 1073 1074 1075 1076 1077 1078 1079 2460 1328 1329 1330 1331 1332 1333 
2070 1080 1081 1082 1083 1084 1085 1086 1087 2470 1336 1337 1338 1339 1340 1341 

2100 1088 1089 1090 1091 1092 1093 1094 1095 2500 1344 1345 1346 1347 1348 1349 
2110 1096 1097 1098 1099 1100 1101 1102 1103 2510 1352 1353 1354 1355 1356 1357 
212011104 1105 1106 1107 1108 1109 1110 1111 
2130 1112 1113 1114 1115 1116 1117 1118 1119 
2140, 1120 1121 1122 1123 1124 1125 1126 1127 
215011128 1129 1130 1131 1132 1133 1134 1135 
2160 1136 1137 1138 1139 1140 1141 1142 1143 
2170 1144 1145 1146 1147 1148 1149 1150 1151 

2520 1360 1361 1362 1363 1364 1365 
2530 1368 1369 1370 1371 1372 1373 
2540 1376 1377 1378 1379 1380 1381 
2550 1384 1385 1386 1387 1388 1389 
2560 1392 1393 1394 1395 1396 1397 
2570 1400 1401 1402 1403 1404 1405 

i 
220011152 1153 1154 1155 1156 1157 1158 1159 
221011160 1161 1162 1163 1164 1165 1166 1167 
2220/1168 1169 1170 1171 1172 1173 1174 1175 

2600 1408 1409 1410 1411 1412 1413 
2610 1416 1417 1418 1419 1420 1421 
2620 1424 1425 1426 1427 1428 1429 

2230 1176 1177 1178 1179 1180 1181 1182 1183 2630 1432 1433 1434 1435 1436 1437 
2240 1184 1185 1186 1187 1188 1189 1190 1191 2640 1440 1441 1442 1443 1444 1445 
2250 1192 1193 1194 1195 1196 1197 1198 1199 2650 1448 1449 1450 1451 1452 1453 
2260 1200 1201 1202 1203 1204 1205 1206 1207 2660 1456 1457 1458 1459 1460 1461 
2270 1208 1209 1210 1211 1212 1213 1214 1215 2670 1464 1465 1466 1467 1468 1469 

2300 1216 1217 1218 1219 1220 1221 1222 1223 2700 1472 1473 1474 1475 1476 1477 
2310 1224 1225 1226 1227 1228 1229 1230 1231 2710 1480 1481 1482 1483 1484 1485 
2320 1232 1233 1234 1235 1236 1237 1238 1239 2720 1488 1489 1490 1491 1492 1493 
2330 1240 1241 1242 1243 1244 1245 1246 1247 2730 1496 1497 1498 1499 1500 1501 
2340 1248 1249 1250 1251 1252 1253 1254 1255 2740 1504 1505 1506 1507 1508 1509 
2350 1256 1257 1258 1259 1260 1261 1262 1263 2750 1512 1513 1514 1515 1516 1517 
2360 1264 1265 1266 1267 1268 1269 1270 1271 2760 1520 1521 1522 1523 1524 1525 
2370 1272 1273 1274 1275 1276 1277 1278 1279 2770 1528 1529 1530 1531 1532 1533 

0 1 2 3 4 5 6 7 0 1 2 3 4 5 

3000 1536 1537 1538 1539 1540 1541 1542 1543 3400 1792 1793 1794 1795 1796 1797 
3010 1544 1545 1546 1547 1548 1549 1550 1551 3410 1800 1801 1802 1803 1804 1805 
3020 1552 1553 1554 1555 1556 1557 1558 1559 3420 1808 1809 1810 1811 1812 1813 
3030 1560 1561 1562 1563 1564 1565 1566 1567 3430 1816 1817 1818 1819 1820 1821 
3040 1568 1569 1570 1571 1572 1573 1574 1575 3440 1824 1825 1826 1827 1828 1829 
3050 1576 1577 1578 1579 1580 1581 1582 1583 3450 1832 1833 1834 1835 1836 1837 
3060 1584 1585 1586 1587 1588 1589 1590 1591 3460 1840 1841 1842 1843 1844 1845 
3070 1592 1593 1594 1595 1596 1597 1598 1599 3470 1848 1849 1850 1851 1852 1853 

3100 1600 1601 1602 1603 1604 1605 1606 1607 3500 1856 1857 1858 1859 1860 1861 
3110 1608 1609 1610 1611 1612 1613 1614 1615 3510 1864 1865 1866 1867 1868 1869 
3120 1616 .1617 1618 1619 1620 1621 1622 1623 3520 1872 1873 1874 1875 1876 1877 
3130 1624 1625 1626 1627 1628 1629 1630 1631 3530 1880 1881 1882 1883 1884 1885 
3140 1632 1633 1634 1635 1636 1637 1638 1639 
3150 1640 1641 1642 1643 1644 1645 1646 1647 

3540 1888 1889 1890 1891 1892 1893 
3550 1896 1897 1898 1899 1900 1901 

3160 1648 1649 1.650 1651 1652 1653 1654 1655 3560 1904 1905 1906 1907 1908 1909 
3170 1656 1657 1658 1659 1660 1661 1662 1663 3570 1912 1913 1914 1915 1916 1917 

3200 1664 1665 1666 1667 1668 1669 1670 1671 3600 1920 1921 1922 1923 1924 1925 
3210 1672 1673 1674 1675 1676 1677 1678 1679 3610 1928 1929 1930 1931 1932 1933 
3220 1680 1681 1682 1683 1684 1685 1686 1687 3620 1936 1937 1938 1939 1940 1941 
3230 1688 1689 1690 1691 1692 1693 1694 1695 3630 1944 1945 1946 1947 1948 1949 
3240 1696 1697 1698 1699 1700 1701 1702 1703 3640 1952 1953 1954 1955 1956 1957 
3250 1704 1705 1706 1707 1708 1709 1710 1711 3650 1960 1961 1962 1963 1964 1965 
3260 1712 1713 1714 1715 1716 1717 1718 1719 3660 1968 1969 1970 1971 1972 1973 
3270 1720 1721 1722 1723 1724 1725 1726 1727 3670 1976 1977 1978 1979 1980 1981 

3300 1728 1729 1730 1731 1732 1733 1734 1735 3700 1984 1985 1986 1987 1988 1989 
3310 1736 1737 1738 1739 1740 1741 1742 1743 3710 1992 1993 1994 1995 1996 1997 
3320 1744 1745 1746 1747 1748 1749 1750 1751 3720 2000 2001 2002 2003 2004 2005 
3330 1752 1753 1754 1755 1756 1757 1758 1759 3730 2008 2009 2010 2011 2012 2013 
3340 1760 1761 1762 17&3 1764 1765 1766 1767 3740 2016 2017 2018 2019 2020 2021 
3350 1768 1769 1770 1771 1772 1773 1774 1775 3750 2024 2025 2026 2027 2028 2029 
3360 1776 1777 1778 1779 1780 1781 1782 1783 3760 2032 2033 2034 2035 2036 2037 
3370 1784 1785 1786 1787 1788 1789 1790 1791 3770 2040 2041 2042 2043 2044 2045 

6 

1286 
1294 
1302 
1310 
1318 
1326 
1334 
1342 

1350 
1358 
1366 
1374 
1382 
1390 
1398 
1406 

1414 
1422 
1430 
1438 
1446 
1454 
1462 
1470 

1478 
1486 
1494 
1502 
1510 
1518 
1526 
1534 

6 

1798 
1806 
1814 
1822 
1830 
1838 
1846 
1854 

1862 
1870 
1878 
1886 
1894 
1902 
1910 
1918 

1926 
1934 
1942 
1950 
1958 
1966 
1974 
1982 

1990 
1998 
2006 
2014 
2022 
2030 
2038 
2046 

7 

1287 
1295 
1303 
1311 
1319 
1327 
1335 
1343 

1351 
1359 
1367 
1375 
1383 
1391 
1399 
1407 

1415 
1423 
1431 
1439 
1447 
1455 
1463 
1471 

1479 
1487 
1495 
1503 
1511 
1519 
1527 
1535 

7 

1799 
1807 
1815 
1823 
1831 
1839 
1847 
1855 

18'63 
1871 
1879 
1887 
1895 
1903 
1911 
1919 

1927 
1935 
1943 
1951 
1959 
1967 
1975 
1983 

1991 
1999 
2007 
2015 
2023 
2031 
2039 
2047 

2000 
lo 

2777 
(Octal) 

1024 
lo 

1535 
(Decimal) 

Octal Decimal 
10000 - 4096 
20000 - 8192 
30000 - 12288 
40000 - 16384 
50000 - 20480 
60000 - 24576 
70000 - 28672 

3000 
to 

3777 
(Octal) 

1536 
to 

2047 
(Decimal) 

APPENDIX 161 

( 



( 

4000 2048 
to to 

4777 2559 
(Octoll lDecimall 

Octal Decimal 
10000- 4096 
20000 - 8192 
30000 - 12288 
40000 - 16384 
50000 - 20480 
60000 - 24576 
70000 - 28672 

5000 2560 
lo to 

5777 3071 
(Octal) (Decimal) 

162 I BM 709 

OCTAL-DECIMAL INTEGER CONVERSION TABLE 

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 

4000 2048 2049 2050 2051 ·2052 2053 2054 2055 
4010 2056 2057 2058 2059 2060 2061 2062 2063 ~ 2304 2305 2306 2307 2308 2309 2310 

0 2312 2313 2314 2315 2316 2317 2318 
4020 2064 2065 2066 2067 2068 2069 2070 _2071 4420 2320 2321 2322 2323 2324 2325 2326 
4030 2072 2073 2074 2075 2076 2077 2078 2079 4430 2328 2329 2330 2331 2332 2333 2334 
4040 2080 2081 2082 2083 2084 2085 2086 20871 
4050 2088 2089 2090 2091 2092 2093 2094 2095 
4060 2996 2097 2098 2099 2100 2101 2102 2103 
4070 2104 2105 2106 2107 2108 2109 2110 2111 

4440 2336 2337 2338 2339 2340 2341 2342 
4450J2344 2345 2346 2347 2348 2349 2350 

J 446012352 2353 2354 2355 2356 2357 2358 
4470 2360 2361 2362 2363 2364 2365 2366 

4100 2112 2113 2114 2115 2116 2117 2118 2119 4500 2368 2369 2370 2371 2372 2373 2374 
4110 2120 2121 2122 2123 2124 2125 2126 2127 4510 2376 2377 2378 2379 2380 2381 2382 
4120 2128 2129 2130 2131 2132 2133 2134 2135 4520 2384 2385 2386 2387 2388 2389 2390 
4130 2136 2137 2138 2139 2140 2141 2142 2143 4530 2392 2393 2394 2395 2396 2397 2398 
4140 2144 2145 2146 2147 2148 2149 2150 2151 4540 2400 2401 2402 2403 2404 2405 2406 
4150 2152 2153 2154 2155 2156 2157 2158 2159 4550 2408 2409 2410 2411 2412 2413 2414 
4160 2160 2161 2162 2163 2164 2165 2166 21671 4170 2168 2169 2170 2171 2172 2173 2174 2175 

4200 2176 2177 2178 2179 2180 2181 2182 2183 
4210 2184 2185 2186 2187 2188 2189 2190 2191 

4560 2416 2417 2418 2419 2420 2421 2422 
4570 2424 2425 2426 2427 2428 2429 2430 

4600 2432 2433 2434 2435 2436 2437 2438 
4610 2440 2441 2442 2443 2444 2445 2446 

,1220 2192 2193 2194 2195 2196 219': 2198 2199 4620 2448 2449 2450 2451 2452 2453 2454 
4230 2200 2201 2202 2203 2204 2205 2206 2207 4630 2456 2457 2458 2459 2460 2461 2462 
4240 2208 2209 2210 2211 2212 2213 2214 2215 4640 2464 2465 2466 2467 2468 2469 2470 
4250 2216 2217 2218 2219 2220 2221 2222 2223 4650 2472 2473 2474 2475 2476 2477 2478 
4260 2224 2225 2226 2227 2228 2229 2230 2231 
4270 2232 2233 2234 2235 2236 2237 2238 2239 

4660 2480 2481 2482 2483 2484 2485 2486 
4670 2488 2489 2490 2491 2492 2493 2494 

4300 2240 2241 2242 2243 2244 2245 2246 2247 4700 2496 2497 2498 2499 2500 2501 2502 
4310 2248 2249 2250 2251 2252 2253 2254 2255 4710 2504 2505 2506 2507 2508 -2509 2510 
4320 2256 2257 · 2258 2259 2260 2261 2262 2263 4720 2512 2513 2514 2515 2516 2517 2518 
4330 2264 2265 2266 2267 2268 2269 2270 2271 4730 2520 2521 2522 2523 2524 2525 2526 
4340 2272 2273 2274 2275 2276 2277 2278 2279 
4350 2280 2281 2282 2283 2284 2285. 2286 2287 
4360 2288 2289 2290 2291 2292 2293 2294 2295 

474012528 2529 2530 2531 2532 2533 2534 
4750 2536 2537 2538 2539 2540 2541 2542 
4760, 2544 2545 2546 2547 2548 2549 2550 

4370 2296 2297 2298 2299 2300 2301 2302 2303_j 14770!2552 2553 2554 2555 2556 2557 2558 

.. ----, 
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 

5000 2560 2561 2562 2563 2564 2565 2566 2567 5400 2816 2817 2818 2819 2820 2821 2822 
5010 2568 2569 · 2570 2571 2572 2573 25':4 2575 5410 2824 2825 2826 2827 2828 2829 2830 
5020 2576 2577 2578 2579 2580 2581 :i:5'132 2583 5420 2832 2833 2834 2835 2836 2837 2838 
5030 2584 2585 2586 2587 2588 2589 2590 2591 5430 2840 2841 2842 2843 2844 2845 2846 
5040 2592 2593 2594 2595 2596 2597 2598 2599 5440 2848 2849 2850 2851 2852 2853 2854 
5050 2600 2601 2602 2603 2604 2605 2606 2607 5450 2856 2857 2858 2859 2860 2861' 2862 
5060 2608 2609 2610 2611 2612 2613 2614 2615 5460 2864 2865 2866 2867 2868 2869 2870 
5070 2616 2617 2618 2619 2620 2621 2622 .2623 5470 2872 2873 2874 2875 2876 2877 2878 

5100 2624 2625 2626 2627 2628 2629 2630 2631 5500 2880 2881 2882 2883 2884 2885 2886 
5110 2632 2633 2634 2635 2636 2637 2638 2639 5510 2888 2889 2890 2891 2892 2893 2894 
5120 2640 2641 2642 2643 2644 2645 2646 2647 5520 2896 2897 2898 2899 2900 2901 2902 
5130 2648 2649 2650 2651 2652 2653 2654 2655 5530 2904 2905 2906 2907 2908 2909 2910 
5140 2656 2657 2658 2659 2660 2661 2662 2663 5540 2912 2913 2914 2915 2916 2917 2918 
5150 2664 2665 2666 2667 2668 2669 2670 2671 5550 2920 2921 2922 2923 2924 2925 2926 
5160 2672 2673 2674 2675 2676 2677 2678 2679 
5170 2680 2681 2682 2683 2684 2685 2686 2687 

5200 2688 2689 2690 2691 2692 2693 2694 2695 
5210 2696 2697 2698 2699 2700 2701 2702 2703 
522012704 2705 2706 2707 2708 2709 2710 2711 
5230 2712 2713 2714 2715 2716 2717 2718 2719 
5240, 2120 2721 2722 2723 2724 2725 2726 2727 
5250, 2728 2729 2730 2731 2732 2733 2734 2735 
5260 2736 2737 2738 2739 2740 2741 2742 2743 

556012928 2929 2930 2931 2932 2933 2934 
5570 2936 2937 2938 2939 2940 2941 2942 

560012944 2945 2946 2947 2948 2949 2950 

1
5610r952 2953 2954 2955 2956 2957 2958 
5620 2960 2961 2962 2963 2964 2965 2966 
5630 2968 2969 2970 2971 2972 2973 2974 
564012976 2977 2978 2979 2980 2981 2982 
5650 2984 2985 2986 2987 2988 2989 2990 
5660 2992 2993 2994 2995 2996 2997 2998 

5_210 2744 2745 2746 2747 2748 2749 2750 2751 5670 3000 3001 3002 3003 3004 3005 3006 

5300 2752 275~ 2754 2755 2756 2757 2758 2759 5700 3008 3009 3010 3011 3012 3013 3014 
5310 2760 2761 2762 2763 2764 2765 2766 2767 5710 3016 3017 3018 3019 3020 3021 3022 
5320 2768 2769 2770 2771 2772 2773 2774 2775 5720 3024 3025 3026 3027 3028 3029 3030 
5330 2776 2777 2778 2779 2780 2781 2782 2783 5730 3032 3033 3034 3035 3036 3037 3038 
5340 2784 2785 2786 2787 2788 2789 2790 2791 5740 3040 3041 3042 3043 3044 3045 3046 
5350 2792 2793 2794 2795 2796 2797 2798 2799 5750 3048 3049 3050 3051 3052 3053 3054 
5360 2800 2801 2802 2803 2804 2805 2806 2807 5760 3056 3057 3058 3059 3060 3061 3062 
5370 2808 2809 2810 2811 2812 2813 2814 2815 5770 3064 3065 3066 3067 3068 3069 3070 

7 

2311 
2319 
2327 
2335 
2343 
2351 
2359 
2367 

2375 
2383 
2391 
2399 
2407 
2415 
2423 
2431 

2439 
2447 
2455 
24~3 
2471 
2479 
2487 
2495 

2503 
2511 
2519 
2527 
2535 
2543 
2551 
2559 

7 

2823 
2831 
2839 
2847 
2855 
2863 
2871 
2879 

2887 
2895 
2903 
2911 
2919 
2927 
2935 
2943 

2951 
2959 
2967 
2975 
2983 
2991 
2999 
3007 

3015 
3023 
3031 
3039 
3047 
3055 
3063 
3071 



0 

6000 3072 
6010 3080 
6020 3088 
6030 3096 
6040 '3104 
6050 3112 
6060 3120 
6070 3128 

6100 3136 
6110 13144 
612013152 
6130 3160 
6140 3168 
6150 3176 
6160 3184 
6170 3192 

!6200 3200 

15210 3208 
6220 3216 
6230 3224 
6240 3232 
6250 3240 
6260 3248 
6270 3256 

6300 3264 
6310 3272 
6320 3280 
6330 3288 
6340 3296 
6350 3304 
6360 3312 
6370 3320 

0 

7000 3584 
7010 3592 
7020 3600 
7030 3608 
7040 3616 
7050 3624 
7060 3632 
7070 3640 

7100 3648 
7110 3656 
7120 3664 
7130 3672 
7140 3680 
7150 3688 
7160 3696 
7170 3704 

7200 3712 
7210 3720 
7220 3728 
7230 3736 
7240 3744 
7250 3752 
7260 3760 
7270 3768 

7300 3776 
7310 3784 
7320 3792 
7330 3800 
7340 3808 
7350 3816 
7360 3824 
7370 3832 

OCTAL-DECIMAL INTEGER CONVERSION TABLE 

1 2 3 4 5 6 7 0 1 2 3 4 5 6 

3073 3074 3075 3076 3077 3078 3079 
3081 3082 3083 3084 3085 3086 3087 
3089 3090 3091 3092 3093 3094 3095 
3097 3098 3099 3100 3101 3102 3103 
3105 3106 3107 3108 3109 3110 3111 
3113 3114 3115 3116 3117 3118 3119 
3121 3122 3123 3124 3125 3126 3127 
3129 3130 3131 3132 3133 3134 3135 

6400 3328 3329 3330 3331 3332 3333 3334 
6410 3336 3337 3338 3339 3340 3341 3342 
6420 3344 3345 3346 3347 3348 3349 3350 
6430 3352 3353 3354 3355 3356 3357 3358 
6440 3360 3361 3362 3363 3364 3365 3366 
6450 3368 3369 3370 3371 3372 3373 3374 
6460 3376 3377 3378 3379 3380 3381 3382 
6470 3384 3385 3386 3387 3388 3389 3390 

3137 3138 3139 3140 3141 3142 3143 
3145 3146 3147 3148 3149 3150 3151 

6500 3392 3393 3394 3395 3396 3397 3398 
6510 3400 3401 3402 3403 3404 3405 3406 

3153 3154 3155 3156 3157 3158 3159 6520 3408 3409 3410 3411 3412 3413 3414 
3161 3162 3163 3164 3165 3166 3167 6530 3416 3417 3418 3419 3420 3421 3422 
3169 3170 3171 3172 3173 3174 3175 6540 3424 3425 3426 3427 3428 3429 3430 
3177 3178 3179 3180 3181 3182 3183 6550 3432 3433 3434 3435 3436 3437 3438 
3185 3186 3187 3188 3189 3190 3191 6560 3440 3441 3442 3443 3444 3445 3446 
3193 3194 3195 3196 3197 3198 3199 6570 3448 3449 3450 3451 3452 3453 3454 

3201 3202 3203 3204 3205 3206 3207 6600 3456 3457 3458 3459 3460 3461 3462 
3209 3210 3211 3212 3213 3214 3215 6610 3464 3465 3466 3467 3468 3469 3470 
31!17 3218 3219 3220 3221 3222 3223 6620 3472 3473 3474 3475 3476 3477 3478 
3225 3226 3227 3228 3229 3230 3231 
3233 3234 3235 3236 3237 3238 3239 
3241 3242 3243 3244 3245 3246 3247 
3249 3250 3251 3252 3253 3254 3255 
3257 3258 3259 3260 3261 3262 3263 

6630 3480 3481 3482 3483 3484 3485 3486 
6640 3488 3489 3490 3491 3492 3493 3494 
6650 3496 3497 3498 3499 3500 3501 3502 
6660 3504 3505 3506 3507 3508 3509 3510 
6670 3512 3513 3514 3515 3516 3517 3518 

3265 3266 3267 3268 3269 3270 3271 
3273 3274 3275 3276 3277 3278 3279 
3281 3282 3283 3284 3285 3286 3287 
3289 3290 3291 3292 3293 3294 3295 
3297 3298 3299 3300 3301 3302 3303 
3305 3306 3307 3308 3309 3310 3311 
3313 3314 3315 3316 3317 3318 3319 
3321 3322 3323 3324 3325 3326 3327 

6700 3520 3521 3522 3523 3524 3525 3526 
6710 3528 3529 3530 3531 3532 3533 3534 
6720 3536 3537 3538 3539 3540 3541 3542 
6730 3544 3545 3546 3547 3548 3549 3550 
6740 3552 3553 3554 3555 3556 3557 3558 
6750 3560 3561 3562 3563 3564 3565 3566 
6760 3568 3569 3570 3571 3572 3573 3574 
6770 3576 3577 3578 3579 3580 3581 3582 

1 2 3 4 5 6 7 0 1 2 3 4 5 6 

3585 3586 3587 3588 3589 3590 3591 
3593 3594 3595 3596 3597 3598 3599 
3601 3602 3603 3604 3605 3606 3607 
3609 3610 3611 3612 3613 3614 3615 
3617 3618 3619 3620 3621 3622 3623 
3625 3626 3627 3628 3629 3630 3631 
3633 3634 3635 3636 3637 3638 3639 
3641 3642 3643 3644 3645 3646 3647 

7400 3840 3841 3842 3843 3844 3845 3846 
7410 3848 3849 3850 3851 3852 3853 3854 
7420 3856 3857 3858 3859 3860 3861 3862 
7430 3864 3865 3866 3867 3868 3869 3870 
7440 3872 3873 3874 3875 3876 3877 3878 
7450 3880 3881 3882 3883 3884 3885 3886 
7460 3888 3889 3890 3891 3892 3893 3894 
7470 3896 3897 3898 3899 3900 3901 3902 

3649 3650 3651 3652 3653 3654 3655 
3657 3658 3659 3660 3661 3662 3663 
3665 3666 3667 3668 3669 3670 3671 
3673 3674 3675 3676 3677 3678 3679 
3681 3682 3683 3684 3685 3686 3687 
3689 3690 3691 3692 3693 3694 3695 
3697 3698 3699 3700 3701 3702 3703 
3705 3706 3707 3708 3709 3710 3711 

7500 3904 3905 3906 3907 3908 3909 3910 
7510 3912 3913 3914 3915 3916 3917 3918 
7520 3920 3921 3922 3923 3924 3925 3926 
7530 3928 3929 3930 3931 3932 3933 3934 
7540 3936 3937 3938 3939 3940 3941 3942 
7550 3944 3945 3946 3947 3948 3949 3950 
7560 3952 3953 3954 3955 3956 3957 3958 
7570 3960 3961 3962 3963 3964 3965 3966 

3713 3714 3715 3716 3717 3718 3719 
3721 37·22 3723 3724 3725 3726 3727 
3729 3730 3731 3732 3733 3734 3735 
3737 3738 3739 3740 3741 3742 3743 
3745 3746 3747 3748 3749 3750 3751 
375.3 3754 3755 3756 3757 3758 3759 
3761 3762 3763 3764 3765 3766 3767 
3769 3770 3771 3772 3773 3774 3775[ 

7600 3968 3969 3970 3971 3972 3973 3974 

17610 3976 3977 3978 3979 3980 398r 3982 
7620 3984 3985 3986 3987 3988 3989 3990 
7630 3992 3993 3994 3995 3996 3997 3998 
7640 4000 4001 4002 4003 4004 4005 4006 
7650 4008 4009 4010 4011 4"012 4013 4014 
7660 4016 4017 4018 4019 4020 4021 4022 
7670 4024 4025 4026 4027 4028 4029 4030 

3777 3778 3779 3780 3781 3782 37831 
3785 3786 3787 3788 3789 3790 3791 
3793 3794 3795 3796 3797 3798 3799 
3801 3802 3803 3804 3805 3806 3807 
3809 3810 3811 3812 3813 3814 3815 
3817 3818 3819 3820 3821 3822 3823 
3825 3826 3827 3828 3829 3830 3831 
3833 3834 3835 3836 3837 3838 3839 

I 

J 7700 4032 4033 4034 4035 4036 4037 4038 
7710 4040 4041 4042 4043 4044 4045 4046 
7720 4048 4049 4050 4051 4052 4053 4054 
7730 4056 4057 4058 4059 4060 4061 4062 
7740 4064 4065 4066 4067 4068 4069 4070 
7750 4072 4073 4074 4075 4076 4077 4078 
7760 4080 4081 4082 4083 4084 4085 4086 
7770 4088 4089 4090 4091 4092 4093 4094 

7 

3335 
3343 
3351 
3359 
3367 
3375 
3383 
3391 

3399 
3407 
3415 
3423 
3431 
3439 
3447 
3455 

3463 
3471 
3479 
3487 
3495 
3503 
3511 
3519 

3527 
3535 
3543 
3551 
3559 
3567 
3575 
3583 

7 

3847 
3855 
3863 
3871 
3879 
3887 
3895 
3903 

3911 
3919 
3927 
3935 
3943 
3951 
3959 
3967 

3975 
3983 
3991 
3999 
4007 
4015 
4023 
4031 

40391 

40471 
4055 
4063 
4071 
4079 
4087 
4095 

6000 
lo 

6777 
(Octal) 

3072 
to 

3583 
(Decimal) 

. , 
Octal Decimal 
10000- 4096 
20000 - 8192 
30000 - 12288 
40000 - 16384 
50000 - 20480 
60000- 24576 
70000 - 28672 

7000 3584 
lo lo 

7777 4095 
(Octal) (Decimal) 
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APPENDIX D. OCTAL-DECIMAL FRACTION CONVERSION TABLE 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC. 

.000 • 000000 • 100 • 125000 .200 . 250000 • 300 • 375000 

.001 • 001953 • 101 • 126953 . 201 • 251953 I .301 . 37G953 

.002 • 003906 .102 . 128906 • 202 . 253906 

I 
.302 • 378906 

• 003 .005859 .103 . 130859 . 203 • 255859 .303 • 380859 
.004 • 007812 .104 • 132812 . 204 .2578i2 . 304 .382812 
• 005 • 009765 .105 • 134765 .205 .259765 .305 .384765 
• 006 • 011718 .106 .136718 .206 .261718 . 306 .386718 
.007 • 013671 • 107 • 138671 .207 . 263671 .307 .388671 

• 010 • 015625 .110 • 140625 .210 • 265625 .310 .390625 

.011 • 017578 .111 • 142578 • 211 . 267578 .311 . 392578 
• 012 • 019531 .112 • 144531 . 212 • 269531 • 312 .394531 

.013 • 021484 .113 .146484 • 213 • 271484 .313 • 396484 
• 014 • 023437 .114 .148437 . 214 . 273437 .314 .398437 

• 015 .025390 .115 • 150390 .215 • 275390 .315 .400390 

.016 • 027343 .116 .152343 .216 • 277343 .316 .402343 

• 017 .029296 .117 • 154296 .217 • 279296 .317 .404296 

• 020 .031250 .120 .156250 • 220 ._281250 .320 .406250 
.021 • 033203 .121 .158203 . 221 . 283203 .321 .408203 

. 022 • 035156 .122 • 160156 • 222 • 285156 .322 • 410156 

. 023 • 037109 .123 • 162109 • 223 • 287109 .323 .412109 

.024 .039062 .124 • 164062 • 224 • 289062 .324 . 414062 

.02p. • 041015 .125 • 166015 • 225 • 291015 .~25 • 416015 
• 026 • 042968 .126 .167968 • 226 •. 292968 .326 • 417968 

• 027 • 044921 .127 • 169921 .227 .294921 .327 .419921 

• 030 .046875 .130 • 171875 . 230 . 296875 • 330 • 421875 
• 031 • 048828 • 131 • 173828 .231 • 298828 . 331 . 423828 

.032 • 050781 .132 • 175781 . 232 .300781 . 332 .426781 
• 033 • 052734 .133 • 177734 . 233 .302734 • 333 • 427734 
. 034 • 054687 .134 .179687 .234 . 304687 . 334 .429687 
• 035 .056640 .135 . 181640 .235 • 306640 .335 .431640 

. 036 • 058593 .136 • 183593 . 236 .308593 . 336 .433593 

.037 • 060546 .137 • 185546 . 237 .310546 • 337 • 435546 

• 040 • 062500 .140 • 187500 • 240 • 312500 . 340 .437500 
.041 • 064453 • 141 • 18945.3 .241 .314453 . 341 .439453 
• 042 • 066406 .142 . 191406 . 242 . 316406 • 342 .441406 
• 043 • 068359 • 143 • 193359 .243 . 318359 .343 .443359 
• 044 . 070312 .144 . 195312 .244 .320312 . 344 .445312 
. 045 • 072265 .145 • 197265 . 245 .322265 . 345 • 447265 
. 046 • 074218 .146 . 199218 .246 • 324218 .346 .449218 
• 047 .076171 .147 . 201171 • 247 . 326171 .347 • 451171 

• 050 • 078125 .150 .203125 . 250 .328125 .350 .453125 
• 051 • 080078 • 151 . 205078 .251 • 330078 .351 • 455078 
• 052 • 082031 .152 .207031 • 252 .332031 • 352 .457031 
• 053 • 083984 .153 .208984 . 253 .• 333984 . 353 • 458984 
• 054 • 085937 .154 • 210937. ' . 254 • 335937 .354 • 460937 
.055 .087890 .155 • 212890 .255 • 337890 . 355 .462890 
• 056 • 089843 • 156 • 214843 .256 . 339843 . 356 .464843 
• 057 • 091796 .157 . 216796 . 257 .341796 • 357 .466796 

.060 . 093750 • 160 • 218750 • 260 .343750 .360 .468750 

. 061 • 095703 .161 .220703 • 261 .345703 .361 • 470703 
• 062 .097656 • 162 . 222656 . 262 .347656 . 362 • 472656 
. 063 • 099609 • 163 . 224609 • 263 . 349609 • 363 .474609 
. 064 • 101562 .164 .226562 . 264 .351562 . 364 . 476562 
. 065 .103515 • 165 .228515 . 265 .353515 . 365 .478515 
• 066 .105468 • 166 . 230468 • 266 .355468 .366 . 480468 
.067 • 107421 • 167 . 232421 . 267 .357421 .367 .482421 

• 070 • 109375 • 170 . 234375 • 270 .359375 . 370 . 484375 
• 071 • 111328 . 171 .236328 .271 .361328 .371 .486328 
• 072 . 113281 . 172 . 238281 • 272 .363281 • 372 .488281 
• 073 • 115234 . 173 • 240234 • 273 .365234 . 373 .490234 
• 074 • 117187 . 174 .242187 . 274 • 367187 . 374 .492187 
.075 • 119140 . 175 .244140 . 275 .369140 • 375 • 494140 
• 07'6 . 121093 • 176 .246093 • 276 . 371093 .376 .496093 
• 077 • 123046 • 177 . 248046 . 277 . 373046 .377 .498046 
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OCTAL-DECIMAL FRACTION CONVERSION TABLE 

OCTAL DEC. OCTAL DEC. OCTAL DEC, OCTAL DEC, 

• 000000 • 000000 , 000100 , 000244 • 000200 , 000488 • 000300 , 000732 
,000001 , 000003 ,000101 , 000247'. • 000201 .000492 ,000301 ,000736 
,000002 , 000007 , 000102 .000251 ,000202 , 000495, ,000302 , 000740 
,000003 • 000011 , 000103 , 000255 • 000203 • 000499 ,000303 • 000743 
,000004 , 000015 ,000104 .000259 ,000204 • 000503 • 000304 ,000747 
.000005 • 000019 , 000105 • 000263 ,000205 ,000507 ,000305 ,000751 
, 000006 , 000022 • 000106 ,000267 , 000206 • 000511 ,000306 ,000755 
, 000007 • 000026 , 000107 ,000270 , 000207 ,000514 ,000307 • 000759 

, 000010 , 000030 I 000110 , 000274 , 000210 • 000518 , 000310 • 000762 
, 000011 ,000034 • OOOlil , 000,278 • 000211 • 000522 • 000311 • 000766 
,000012 • 000038 , 000112 , 000282 • 000212 ,000526 , 000312 ,000770 
, 000013 • 000041 , 000113 ,000286 , 000213 • 000530 • 000313 • 000774 
,000014 ,000045 , 000114 .000289 ,000214 • 000534 .000314 ,000778 
,000015 ,000049 , 000115 • 000293 ,000215 • 000537 , 000315 , 000782 

• 000016 • 000053 , 000116 , 000297 • 000216 , 000541 , 000316 • 000785 
,000017 , 000057 , 000117 ,000301 • 000217 • 000545 , 000317 • 000789 

• 000020 • 000061 , 000120 ,000305 ,000220 • 000549 • 000320 , 000793 

• 000021 , 000064 • 000121 ,000308 • 000221 • 000553 .• 000321 ,000797 

, 000022 , 000068 , 000122 ,000312 ,000222 • 000556 • 000322 ,000801 

, 000023 • 000072 • 00012:i , 000316 ,000223 , 000560 • 000323 ,000805 

• 000024 • 000076 ,000124 ,000320 , 000224 • 000564 • 000324 • 000808 

• 000025 , 000080 , 000125 .000324 • 000225 ,,000568 ,000325 , 000812 

• 000026 , 000083 , 000126 ,000328 , 000226 , 000572 .000326 • 000816 

• 000027 • 000087 • 000127 .000331 , 000227 • 000576 • 000327 ,000820 

, 000030 • 000091 ,000130 ,000335 • 000230 • 000579 , 000330 • 000823 
, 000031 • 000095 .000131 • 000339 , 000231 ,000583 ,000331 ,000827 

, 000032 • 000099 .000132 .000343 • 000232 • 000587 ,000332 ,000831 

, 000033 • 000102 • 000133 • 000347 • 000233 , 000591 • 000333 ,000835 

,000034 ,000106 ,000134 , 000350 , 000234 , 000595 ,000334 • 000839 
, 000035 , 000110 • 000135 , 000354 • 000235 , 000598 ,000335 ,000843 

• 000036 • 000114 .000136 .000358 , 000236 • 000602 .000336 ,000846 

, 000037 , 000118 , 000137 , 000362 ,000237 , 000606 ,000337 , 000850 ( 
,000040 , 000122 • 000140 , 000366 , 000240 ,000610 .000340 ,000854 
.000041 • 000125 • 000141 • 000370 , 000241 • 000614 ,000341 • 000858 
,000042 • 000129 ,000142 • 000373 , 000242 ,000617 ,000342 ,000862 

. 000043 , 000133 , 000143 • 000377 • 000243 ,000621 ,000343 , 000865 
, 000044 , 000137 • 000144 • 000381 • 000244 • 000625 ,000344 . 000869 
,000045 , 000141 • 000145 , 000385 , 000245 , 000629 .000345 , 000873 

.000046 , 000144 • 000146 • 000389 • 000246 • 000633 • 000346 , 000877 
, 000047 • 000148 , 000147 ,000392 • 000247 , 000637 • 000347 ,000881 

, 000050 , 000152 • 000150 , 000396 • 000250 • 000640 • 000350 • 000885 
, 000051 , 000156 • 000151 • 000400 , 000251 • 000644 ,000351 • 000888 

• 000052 , 000160 ,000152 .000404 ,000252 , 000648 • 000352 ,000892 

, 000053 • 000164 • 000153 , 000408 • 000253 , 000652 • 000353 ,000896 

,000054 ,000167 , 000154 • 000411 ,000254 • 000656 , 000354 • 000900 

, 000055 , 000171 .000155 • 000415 • 000255 • 000659 • 000355 • 000904 
,000056 , 000175 • 000156 .000419 ,000256 , 000663 , 000356 ,000907 

, 000057 , 000179 • 000157 , 000423 • 000257 • 000667 • 000357 • 000911 

, 000060 , 000183 • 000160 • 000427 • 000260 , 000671 • 000360 • 000915 
,000061 , 000186 ,000161 ,000431 ,000261 , 000675 • 000361 , 000919 
,000062 • 000190 • 000162 .000434 • 000262 , 000679 • 000362 ,000923 

. 000063 , 000194 , 000163 ,000438 ,000263 , 000682 , 000363 ,000926 
,000064 • 000198 • 000164 .000442 • 000264 , 000686 ,000364 ,000930 

, 000065 • 000202 • 000165 ,000446 , 000265 , 000690 ,000365 ,000934 

, 000066 • 000205 , 000166 ,000450 • 000266 • 000694 , 000366 ,000938 
, 000067 • 000209 • 000167 , 000453 • 000267 • 000698 ,000367 ,000942 

, 000070 • 000213 • 000170 , 000457 • 000270 • 000701 , 000370 ,000946 

• 000071 • 000217 • 000171 .000461 • 000271 • 000705 • 000371 , 000949 
, 000072 • 000221 • 000172 • 000465 ,000272 • 000709 , 000372 • 000953 
• 000073 • 000225 • 000173 .000469 • 000273 , 000713 • 000373 ,000957 

• 000074 • 000228 ,000174 • 000473 ,000274 • 000717 • 000374 ,000961 

.000075 ,000232 , 000175 ,000476 , 000275 • 000720 , 000375 ,000965 

• 000076 • 000236 • 000176 • 000480 • 000276 • 000724 • 000376 • 000968 
,000077 ,000240 , 000177 ,000484 .000277 , 000728 , 000377 , 000972 

·I ( ' 
. "' 
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OCTAL-DECIMAL FRACTION CONVERSION TABLE 

OCTAL DEC, OCTAL DEC. OCTAL DEC, OCTAL DEC, 

.000400 • 000976 ,000500 • 001220 .000600 • 001464 • 000700 • 001708 

.000401 • 000980 • 000501 . 001224 • 000601 • 001468 • 000701 • 001712 

.000402 , 000984 • 000502 • 001228 ,000602 • 001472 • 000702 , 001716 
• 000403 • 000988 • 000503 • 001232 • 000603 .001476 • 000703 .001720 
.000404 • 000991 ,000504 • 001235 • 000604 • 001480 .000704 • 001724 
• 000405 ,000995 ,000505 • 001239 ,000605 .001483 • 000705 • 001728 
.000406 • 000999 • 000506 • 001243 .000606 ,001487 .000706 • 001731 
• 000407 • 001003 • 000507 , 001247 .000607 • 001491 • 000707 ,001735 

• 000410 • 001007 • 000510 • 001251 • 000610 • 001495 • 000710 .001739 
• 000411 , 001010 • 000511 • 001255 • 000611 • 001499 • 000711 .001743 
• 000412 • 001014 • 000512 • 001258 • 000612 • 001502 • 000712 • 001747 
• 000413 • 001018 .000513 • 001262 • 000613 , 001506 • 000713 • 001750 
,000414 .001022 .000514 , 001266 • 000614 • 001510 • 000714 .001754 
• 000415 .001026 .000515 • 001270 • 000615 • 001514 • 000715 , 001758 
.000416 • 001029 • 000516 • 001274 .000616 • 001518 • 000716 .001762 
• 000417 .001033 .000517 • 001277 • 000617 • 001522 • 000717 • 001766 

.000420 • 001037 • 000520 , 001281 • 000620 .001525 • 000720 • 001770 
• 000421 .001041 • 000521 , 001285 • 000621 • 001529 • 000721 • 001773 
.000422 , 001045 .000522 , 001289 • 000622 • 001533 • 000722 • 001777 
.000423 .001049 .000523 • 001293 • 000623 • 001537 . 000723 .001781 
.000424 • 001052 .000524 • 001296 .000624 • 001541 • 000724 • 001785 
.000425 .001056 .000525 .001300 , 000625 • 001544 • 000725 ,001789 
• 000426 • 001060 .000526 • 001304 .000626 • 001548 • 000726 • 001792 
.000427 • 001064 • 000527 • 001308 .000627 • 001552 .000727 • 001796 

• 000430 • 001068 .000530 • 001312 • 000630 • 001556 • 000730 • 001800 
• 000431 • 001071 .000531 .001316 • 000631 • 001560 • 000731 • 001804 
• 000432 • 001075 .000532 , 001319 • 000632 • 001564 • 000732 • 001808 
• 000433 • 001079 • 000533 .001323 .000633 • 001567 .000733 • 001811 
• 000434 • 001083 .000534 • 001327 , 000634 , 001571 • 000734 ,001815 
• 000435 .001087 • 000535 • 001331 .000635 • 001575 • 000735 • 001819 

( .000436 .001091 .000536 .001335 • 000636 . 001579 , 000736 • 001823 
, 000437 • 001094 .000537 • 001338 • 000637 • 001583 • 000737 • 001827 

.000440 • 001098 , 000540 • 001342 • 000640 • 001586 • 000740 .001831 
• 000441 • 001102 , 000541 • 001346 • 000641 , 001590 .000741 • 001834 
.000442 • 001106 .000542 .001350 • 000642 , 001594 , 000742 ,001838 
.000443 • 001110 • 000543 • 001354 • 000643 • 001598 • 000743 .001842 
.000444 , 001113 • 000544 .001358 • 000644 .001602 .000744 .001846 
.000445 • 001117 • 000545 .001361 .000645 • 001605 .000745 • 001850 
.000446 , 001121 .000546 .001365 • 000646 • 001609 • 000746 .001853 
, 000447 • 001125 .000547 • 001369 .000647 , 001613 • 000747 .001857 

.000450 • 001129 .000550 ,001373 • 000650 • 001617 • 000750 .001861 
• 000451 • 001132 .000551 • 001377 ,000651 .001621 • 000751 ,001865 
• 000452 • 001136 .000552 • 001380 • 000652 .001625 • 000752 • 001869 
• 000453 .001140 .000553 • 001384 • Q00653 • 001628 • 000753 • 001873 
.000454 .001144 .000554 .001388 .000654 .001632 • 000754 • 001876 
, 000455 .001148 .000555 • 001392 • 000655 • 001636 • 000755 • 001880 
.000456 • 001152 .000556 • 001396 .000656 • 001640 • 000756 • 001884 
, 000457 • 001155 • 000557 .001399 ,000657 • 001644 • 000757 • 001888 

.000460 • 001159 • 000560 .001403 • 000660 ,001647 .000760 .001892 
• 000461 • 001163 • 000561 .001407 • 000661 • 001651 • 000761 • 001895 
.000462 • 001167 • 000562 • 001411 • 000662 • 001655 • 000762 ,001899 
,000463 , 001171 • 000563 • 001415 • 000663 • 001659 .000763 • 001903 
.000464 • 001174 • 000564 .001419 • 000664 • 001663 • 000764 .001907 
.000465 • 001178 .000565 .001422 • 000665 • 001667 • 000765 • 001911 
.000466 • 001182 ,000566 • 001426 • 000666 ,001670 • 000766 • 001914 
• 000467 • 001186 • 000567 • 001430 ,000667 • 001674 • 000767 .001918 

• 000470 , 001190 • 000570 • 001434 • 000670 , 001678 • 000770 .001922 
• 000471 • 001194 • 000571 ,001438 • 000671 , 001682 • 0(!0771 • 001926 
• 000472 • 001197 • 000572 • 001441 • 000672 ,001686 • 000772 • 001930 
• 000473 • 001201 • 000573 .001445 • 000673 , 001689 .000773 .001934 
• 000474 , 001205 • 000574 • 001449 • 000674 .001693 • 000774 • 001937 
• 000475 • 001209 • 000575 • 001453 • 000675 • 001697 • 000775 ,001941 
.000476 • 001213 • 000576 • 001457 .000(;76 • 0017.01 • 000776 .001945 
• 000477 • 001216 , 000577 ,001461 • 000677 • 001705 .000777 • 001949 
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Followi~g the initialization of the-process, control 

·would revert to-the main system routine, which would set 

up the standard waiti~g pe,riod for ... the te;rmina.i, __ or .w~uld 
.. 

· read the paper tape job into core and store it on. the disc, 

depending on 'the device ·Which defined the jo~. The.· 

use of '.the ~ta:ndard waiti~g period is in case some,thi~g. 

should go, wrong with the connection to· 'the. terminal. 

Should this permod. expire·::with no activity ·from .the terminal, . ,· . . , . . . 

a message would be issued on the log·,·· .and th.e. pa::,oc_e~s would:. 

become undefined •. 

· It is envisioned that the requests· made fa:,om .. a terminal 

would be in the ·way of :thi~gs one might do interactively· 

with his process·, while those made from a batch· stream ·\ .· 

. would. be somewhat more restrict:.edi.in s~ope r .· Th~ lan<,;JU~ge:·: 

of the process conunands has. bee.n conceived with these 

considerations in mind •. ··There are in fact. two sets of' 

.comm.ands·to the system,. altho~gh any1 conunand may be used 

from any process· defini t.ion medium,. except_·, ·of. course . : ·· 

those which assume that a program has'been int~rrupted in 

the course of operation.· These conunands may only be·, · 

. .from ... ;tfle command .console or terminals. 
. . , 

Below is a list.of.the·univiersal commands :which 
,): ,,·. 

" 

one might like.· to· 'issu~ from a· paper tape. batch .~tream.;:: · 
• • . • . • ) • • ! l,-'.. 

/ •. ·:·,. f; .... t··:<;·)'.·.:.:.r?.:: .. .:-:·f·:.· -.:·::·_: .. 
~. : ' ..... .' . .· ~ ,, ~ . . . 
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' •. 

1, Define a file (file in the sense of I/0 file 

P~ well as permanent system vectors) 
~ . { .... _ 

8. 

2. Execute special system pr~grams, subh as Compilers, 
the assembler, a text editor, trace and tag setup 

programs, and perhaps the progam library routines. 

One might also wish to set up di~gnostic dumps if 

certain conditions occur, and to set up for monitoring 

variables .in the system or his program. 

3 1 Execute a routine in his process,·with parameters 

possible., · ·• 
' r I',' t !. 

A programmer at a terminal might wish. to i;i.o all these · 
;, 

' I '> ,i" 

things, as well as these: ' 

'l,Change array structures and bounds. 

2. Discontinue a process. 

3. Dump files, structures, etc.,on various media. 

4. Begin the reading of a command input stream from 

another medium, i.e. a process started at the console 

might 'read in its symbolic material from prepared paper 

(or magnetic) t~pes. 

Thus, the following language commands are proposed: 

1. <PROC P~OCNAME IDENTINFORMATION, TIME= ••• ,CORE= ••• , SENSE= . 

• • . • , (er) 

This ·,command has already been mentioned. 

2.·<SFILE FILENAME <device information>,<other relevant data> 

This would define. a system file 'and/or permanent I/0 

file. 

3.<PFILE FILENAME etc .•• 

This would attach a file to a process only. 

4. <STRUCT .STRUCNAM=(l29), or 

<STRUCT .. STRUCNAM= (N) , . where n has been de:l;~ned, , or 
11. ·,. 

·: · ... : 

'I, 



j ,., 
j 

f 

, ···, .:-.: ·\ .. · ·,_?·r'· 

9. 

' .. ·· , . .. , 

(<:STRUC'l.' SNAME=( (100), (100), (100)),. a 3 by .100 matrix ... · .... · 

. 
1 {This format most useful for more complicated structures·,:: .. i> ·: · .· 

such ~s .((100) ,{100) ,100,75,·{10)) •' .. A Simple method, 

is: i J:. . ' ··;· . •. 

<STRUC SNAME=lOO B.Y 3 BY 10 

(one may also specifj!: 

<'STRUCT SNAME=3 BY 100. (STATUS=WP ,QSER=21, 22) 

·Rather arbitra~y structures may thus be.defined by 

· this command. I think the thi~g to do is call the 

. J3truct~res previously called )fi,:iles structures I and 
. . 1 '. .• • • ' ' 

leave the name "FILE" .'for thi~g·s wh.ich; are actually 

files,or data-sets. · 

5 • ..<END PROCNAME 

" "·\., 

··, :,· 
I ,, 

·• : · This def:i,.nes the end of the process·, for the benefit . . 
·· .. 

· · · · · of .the interpreter. ·and batch stream :processor. 
, ~ . • ·... . . r· , . 

The.above 6onunands serve:more or less to define the 

_process and its environment •. One may also .. thiru&-a:f. an 
. . i . 

additci.;~:mal class of commands which ·are ca.11:s(·to. spec::ifi~ 
.......... · 

named routines: 

6. <TRAN,S. ROUTINE LANGUAGE <re,1evant data>. 

Routine is the name given.to the pr~gram segmentoon 

the process symbol table. The result of the assembly will 

be assigned a place on 1the process base for the process 

calling for the translation. 

7. <PLACE.R'READ,EIDIT,PUNCH,LIST,CHECK 

which would be followed by a symbolruc tape and 

edit specifications. Needless to say, the·old placer· 

will have.to be considerably revised,·almost to the 

point that it would be worthwlhile ·.to:.come up wit~ a· 

more modern· text ·ed.it.0i~g method~::.:·· 

', ... :·. ·.·.,::,. -: .. ,.· . 

·1· 
: ·, 

;·; .. ·] ,· 

·. ' 
' '· ._ ,, 

t '.'!'-;' 

• 



•, 

9. 

10. 

< TRACE ROUTINEl=l+ 3 2, 3 6+4 8 , ROUT2 
which sets trace t~gs on the indicated.instructions. 

If no instructions are· specified, the entire program 

will be traced. The trace mode bit will also be 

set on the control word for· the pr?gram. · 

10 •. <MONITOR VARl, VAR2 

where VARl arld VAR2 may be process or system variables. 

Results of stores into these· locations'will cause.output 

on the user I s output device .• 

11~ <PRINT <relevant data> 
which would cause the printing of the specified mater­

ial on the appropriate medium, when possible. 

12. <DIADUMP PROCNAME COND= (<conditions list>)~ 

which would print out relevant information in the event 

of a program failure. 

J.3... <EXEC ROUTINE (<parameter ;List>) , or 

<EXEC ROUTINE.i (<pa~ameter list), or, f~rther, 

<EXEC PROCESS.ROUTINE.i (<parameter list>) 

One may execute the first sort of EXEC command, wlh.ich 

simply executes the first instruction. Or, if he 

\?::;:; · multiple entry points for the routine, he may begin 

executiohr'.at the entry point named, i, with the proper 

initialization being done. Execution of routines from 

other processes may be allowed, if secur:i:.ty-;_•problems 

and referencing ~±fticulties are .not too_ great. 
14. <CIS MT, o~ <CIS PT, or ~·CIB DK 

These would cause reading of the rest, or part of 

bommand input stream from the des~gnated device. 

Appropriate addressi~g information would be required/ 
.. 

It· shoucld. be possible to include a_ fa±±. number of the. 
. ·~; ... ~ 

above commands 'into the assembler directly. ·• ·. 
' .: ·,,' ., 

• 1' . •. _., 

. i ,, 

-. 

....... 

,. .•. ~ ...... .,._.,,. _________________ _....,.,........,._..,...~ "" ....... ~·~·"!'"'""-'"'"'~ ·-·,:·.,.,,.;,;.. .... __ .,... 



( 

1000 BEG I,~ 

1001 FILE FJLEOUT 15 C2,10)J 

R005/R760072. 04/lt/72 03:43 PM . . -- ----

' . ' . . 
~ t 

1 0 0 2 F OR I..., A r f lJ lJ T C '1,.x N : " , F' 5 • 2 , " YN = ",E20,12," ERR= ",E20.t2)J 

1100 REAL PROCEUURE FCX,Y)JREAL x,v; 

1200 REG If-J 

1300 

1400 ENOJ 

1800 i 

2000 REAL H,XN,YN,A,ALPHJ 

2010 INrEGER I,J1METHOOJ 

2300 RI:. AL P~OCEOURE EULERJ 

2400 HLGlN 

2500 EULER . - YN+ H><FCXN,YN) ·-
2600 ENDJ 

3000 REAL PROCEDURE RK?CAH REAL AJ 

3100 RE GIN 

3200 REAL T 1, T;:>; 

3300 T2t= H/(2XA); 

. ~ 

;.-

' t 
'; 

3400 RI(;:> := YN+Cl•A)xHxTI + AxHxf(XN+T2,YN+T2xT1)J 

3500 ENOJ 

3600 REAL PROCEOIJRE RK4 J 

3700 BEGIN 
•+-. l 

3sOO ~f:AL Kt,K2,K3,K4J 

3900 ~EAL Tli 

3950 Tt:=H/2J 

4000 Kl:= FCXN.tYN)J _,,. -
41 ')0 K2:= F(XN+Tt,YN+KtxTt)J 

421)0 I( 3: = FCXN+T1,YN+K2><Tt)J 
_____ ,'.; T 

4300 1(4: = FCXNtH,YN+K3><H)I 

t 

( 



4400 RK41= YN + CH/6)xCK1+2xK?.+2xK3+K4)J 

4500 END; 

10000 REAL pqocEDURE CALLCX>JINTE~ER XJ 

1 0 1 0 0 BE G T Ii 

102ao CASE X '(JF 

102'50 0f.GIN 

10300 CALL:= EULERJ 

10700 CALL I: RK2 Cl\LPHH 

10900 CALL I= RK4J 

11000 END 

11100 ENO OF PHOCfOURE CALLJ 

11500 

11600 

REAL PROCEDURE y()()J REAL XJ 

Y := ,5xEXP(,5x(9•t6x)(xX))J 

12000 PROCEOURE MAINLINEJ 

12100 

12150 

12200 

12300 

12400 

12500 

12600 

12700 

12800 

12850 

12900 

HF.:G TN 

WRITE C fILEOUT1</////>)J 

WRITE CFILEOUT,<"STrP SIZE or ",E15,7>,H)J 

WRITE C fILEOUT•<"Yn EQUAL "•E15, 7>, YNH 

FOH XN :: •,75 STEP H UNTIL ,75 on 

BEG TN 

lF XN=•,5 OR XN~O OR XN: ,5 OR XN=,75 THEN 

WRITE CFILf.011T,FOUT,XN,Y~,YN•YCXN)H 

YNt:CALL C METHOD )J 

E~DJ 

ENOJ 

20000 I THIS JS WHERE THE WORK IS INITIATED 

20200 

20300 

20400 

20500 

20600 

FUR t 1= 4 STEP 1 UNTIL R DO BEGIN 

H:=2,•c·r>J METHOn := o; 

YN 1= ,SJ MAINLINrJ 

rNDJ 

-----------.... l '" 

' 

( 

\ . 



( ( 

20700 FOR ALPH :: ,5,t DO 

20R00 FOR J := 4 STEP 1 UNTIL 8 no BEGIN 

2091)0 H a: 2,•c•J)J METHOD := tJ 
• I 

21000 YN 1= ,SJ MAINLINf.J 

21100 : 

21300 FJ~ I := 4 STEP 1 UNTIL A 00 BEGIN 

2141)0 

. .,.,._ 
H a: ;>.,•c•I)J METHOI') •=@ 

21500 YN : = ,SJ MAtNLINF'J 

21600 ENDJ 

21700 FOR I . -.- 4 STEP 1 UNTIL ~ DO 

21800 FO~ J := 8 STEP ·1 UNTIL 4 00 AEiiIN 

21900 H •= 2••C•I)J YN •= .s + 2•C•J)J 

22000 METHOO a= OJ M~INLtNEJ 

22100 ENO; 

22200 ENI), 

.L ... 
!' 

1· 
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