


IDO!! EAE �N�O�~� �A�L�T�E�~� THE �~�C� 

nZM scsTRT 
ANn I(ALL.? 
£Ar 
lAOS 
OAt'! SCENO 
SNA 
JMP .... ,1 
�J�M�~� �~�R�R�O�R� 
TYNOl' 
�~�D�~�4� 

�S�C�~�T�R�T� 7400100 
TYNO" 
TYLACS 
SCJ;:Nn 7400?10 
(:11 

�J�M�~� SWITCH 
t\!Ol'Sr. 

IDOES SO SET Tn 76 AND ... 1 TO 77 
9CTO'6, LAr. qCENO 

OAC �!�=�I�C�~�T�R�T� 
LAC RtT1? 
DAC MQ9TRT 
LAC RIT1 
DAr, "ceTRT 
NORM ... 43 
�n�A�~� "CEND 
LArS 
DAr. �~�C�E�N�D� 

SAn SEVSEV 
JMI' • �+�~� 

�.�J�M�~� �~�C�E�R�R� 

�J�M�~� 'hi ITCH 
!=ICTO?6 

I DOE B S 0 S e: T T 0 7 4 A �~�t� D ... 1 T 0 75 
9CT074, �L�A�~� �q�C�~�N�n� 

nAC �q�c�c�:�;�T�~�T� 

LAC THREE 
nAr. MQSTRT 
LAC RIT1 
�~�I�O�R�M� ... 41 
DAe �~�C�~�N�D� 

LACS 
nAe CSCEND 
SAP SE\lFIV 
�~�J�M�P� • �+�~� 

,lMe:; �~�C�E�R�R� 

.IMt:; c:;wrTCH 
QCTO?4 

IN"P" 
IG,T SO �T�~� ,C 

ISr-l STILl. �Z�E�R�~�'�S� 
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�I�S�~� TO 74 ... , Tn 7' 
IS AVE FnR ERROR TYP! 
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10011 So SET 

SCT070; 

IWILL SO SET 

SCTO~0, 

IWILL So SET 

TO 70 AND +1 

LAO SCEND 
nAC SCSTRT 
LAC SEVEN 
OAe MQsT~T 
LAC ~IT1 
NORM -35 
OAr! ACE:NO 
LACS 
DAC SCEND 
SAD SEVONE 
JMj) ,+2 
.. JMS SC£RR 
JMS SWITOH 
SCT070 

To 60 AND ., 

LAC ~CENO 
DAC qCSTRT 
LAr. nN~5Ev 
nAC MQSTRT 
LAC ~IT1 
NORM -25 
OAr. ACE:ND 
LACS 
DAC SCENO 
SAO 9IXO",£ 
.JMP ,+, 
JM~ SCF:RR 
.JMS sw I Tr.H 
9CT060 

Tn 40 A~ID +1 

LAC! 9CF:ND 
nAC C;C!;T~T 

LAr THREE7 
DAC MQ~TRT 
LAr ~IT1 
t\IORM ~ .. ~ 
nAr. ACEND 
LACS 
nAC ~CENn 
~An rOIIR, 
,J M P • +? 
.JMS SCF:H~ 

\JM~ ~w J TC~ 
~CT04f1l 

TO 71 

TO 61 

TO 41 

I? SO TO 'I AND .1 TO 71 
ISAv! rnR ERROR TYPE 

IN~RM .7 

IS,T SO TO 60 AND ., TO 6. 
IS AvE rnR ERROR TYP[ 

IR,A 

INnRM 37 

12~000 AL~EADv NORMALIZED 
19,T S~ TO .0 AND ., TO 4. 

I",T So T~ AC 
ISAvE PnR ERROR TY~[ 
IREAD 4t FROM So TO AC 



IWILL So SET Tn PI AND +1 

80T000, LAC SC£ND 
OAC SCSTRT 
LAC SEVSEV 
'OAr- MQSTRT 
LAC RITt 
NORM +33 
OAe ACe:ND 
LACS 
DAC SC£ND 
~An 8IT'" 
JMP .+2 
,JM~ ~CE:RR 
JMS SWITCH 
9CTO"'0 

IWILL Se SET To Pl1 A~ID + 1 

SOTOO\1 , LAr. SCENO 
OAe SC~TRT 
LAr. SE:vSI)( 
nAr. MOSTRT 
LAC BIT1 
NORM 32 
nAr. ACENO 
LACS 
OAc SCEND 
SAn RIT16 
,JMP .+2 
JM~ ~cr.RR 
~JMS sw I TOIoI 
SCTO~1 

I WILL So SET To t'!3 A~ID + 1 

SOTO~3, LAC SC!rNO 
OAr. 9csT~T 
LAC Se:vN4 
OAr. MQST~T 
LAC RrT1 
~IO~M +30 
OAe ACe:NO 
LACS 
nAr! SCENO 
SAn 91Tt1.5 
,JMP .+2 
,JMS sce:RR 
JM9 SWITCH 
9CTO"'3 

TO , 

TO "2 

TO 04 

IN~RM " 

IIF! To II 

IV'S 

IN~RM '6 

18,T So To 
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. , TO 0 • 

ISC REAl! 01' 

t •• Tn 2 

INORr- ,. 
18,T So To :s .~ To 4 

IS,., TO AC -4' 
ly.S 
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JW 1 LI 10 IrT To fJ7 AND .t TO 'I 
SCTO"7, LAC SCEND 

CAO scsTRT 
LAO 9EVNTV INeRM 71 
CAe HQSTRT 
LAO BITt 
NORM +,4 IS,-" -SO To 7 .t To t I 
!lAC AC!ND 
LACS 
OAC SCEND 
SAD BIT1. lie TO ,C •• 17 
JMP • +2 IV,S 
JMS SCERFt 
JMS swrTcw 
SC1007 

IWILL 9C SET To 17 AND +1 TO 20 
SCTO", LAO SCEND 

!lAC ScSTRT 
LA~ SIxTY INQIltM 61 
nAC MQsTRT 
LAC RIT1 
NORM +14 IS" TO t1.' To 20 
nAC SCEND 
LACS 
nAC SCENO 
SAD RITt3 lIe TO ,C • 20'1 
JMP .+2 IV.S 
,JM! SC~RR 
JMS swrTCw 
9CTO,7 

IWILL se SET To 37 A~ID +' TO 40 

SC"O~7' LAC SC~ND 
LAC ScsTRT 
LAC 9IT12 INOIltM 40 
OAC MQsTRT 
LAC elT1 
NORM -4 IS'T SO TO 37 +, ,.0 40 
DAC ACF-NO 
LAOS 
nAC SCF.:NO 
SAn RIT12 Ise To ,C • • 0'1 
,JMP .+2 IV.S 
JMS qCF.:RR 
JM~ 9W.ITc~ 
9CT037 



/WILL SO S£T To '7 AND +1 TO 00 

SCTO'" LAC ~C£NO 

nAC SCSTRT 
LAC A£VSEV 
OAC MQSTRT 
LAC RIT1 
NORM "'44 
OAC ACF.'NO 
LACS 
nAC 9CENO 
SN~ 

.JMP • +2 
JM~ SC~R~ 
~JMS SW ITCH 
SCTO?? 
.JMP NOPSC 1 

IN~RM '" 
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IS,T se TO " AND +, TO 0 

IGr;T SO TO AC 

IS~ TO AC • 0o, 
IV,S 
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,.IMP • 
IAr: MQ~lRT 
r.MA 
ANn ~EvStV 
DAr. MOEND 
TAn QYT1? 
ANn ~EVSEV 
DAr. I. Kf:\1\J11 
.JMS F'RRUR 
TY~CF'R 

~Cr::'H!:) "iO~0(~12) 

I.!DP4 
SCST~T 74~9If()0 
~PACF=::3 
t\CST~T 6Gi1('HllfljVj 
TY ~!ORM 
~QSn~T 74(~(~k1kj 

TY~SI"! 
MQJ!"N'i '40"'~\Q 
TYPL~1 

I K~Nn 74ttHH~0 
TYrOQ 
TYLACS 
9C~j\n., 74000l.1 
TYTNCn 
SPACF'3 
ACF"Nn ~00000 
~ 

"JMP Y C::C~RR 

IDO~S EA~ NO~ ALTER c::C a 77 

NOPS~1, I. A r q E:' V S e: V 
"lAC ~CST~T 
I Af'J ~ T T 1 
~IORM .. 43 
ANn KALL1 
r:'Ar::' 7? 
lACS 
t1AC ro;cr:ND 
SAO gCqT~T 
,IMP .+12 
.JM~ F.R~OR 
TY~IO~ 
~D~4 
SCSTRT 740",00 
TY~!OP 
SCST~T 7400!1fJ0 
TYLACS 
SC~ND ,400~f£) 

~ 
.JMS swrTOIol 
NOPSC1 
,JMS SWTCHS 
9CT016 

IG'T St'j OF NORM 

IS~OULO S!T So TO 

IS~ SHoULn +' TO 

ITYpE OuT 
IS~ ERROR 
IEI1ROR ADDRESS 

lSI"! AT START 

I AI"! AT START 

lSI"! PO~TION 0,:- NORM 

IS~OUL" SET So TO 

lSI"! SHOULO ., TO 

IS~ TO AC EoUALED 

114M AFTER NORf\o1 

IS,T Sr. To 71 
IMAKE M9 TO ONES BEFORE 

IN~P S~OULD NnT AI lER SC 
IS'T SO T" AC 

IS'" TO AC • 7" 



ISI"Q,T lESTS 
IALB • lOCUMIIL.4TCR l£:FT ~HIFT 
IDO[S Ale AC • ~'S ALTER T~E AC' 

AL.S01. 

DZM AcsT~T 
nZM MQSTRT 
nZM LKST~T 
nZM scSTRT 
C!LO 1000 
CLL 
AL9 
OAC ACENO 
~LK 
nAC u<e:NO 
LACS 
OAC SCENO 
I.AC ACENO 
~NA 
~KI!) 

.JMS AL~E~R 
,JM S ~w I Tolol 
ALSZF.R.4 

lAC RTT1? 
OAr. ScsTRT 
DZM AC~TRT 
OZM MnsTAT 
OZM LKSTRT 
OLf' 
EAr 1000 
aLL 
AL~ ('11 
OAC ACENO 
GLK 
OAa LI(E'ND 
LACS 
OAe SCEND 
LAC! ACENO 
SNA 
SKI' 
JM~ ALSERR 
LAr, MQsTAT 
LMQ 
JM~ S\lltTC~ 
ALS01+6 
LAC MQeTRT 
SZA 
JMP .+!5 
OL'" 
OAr. MQgTRT 
~Ar 4 
JMI' ALS01.6 
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ICI EA~ AC • MO ANn Ll Nt( 

IALa 01 

IA~ 0'8 To START 
IM~ QJts 
ILtNK 18 fEAO 

ISwlF"T AC LE'T 1 

ILIN~ '~A TV'EouTS 

lIe ,0A TyPEOUT! 



Digital-7-92-M 
Page 56 

ILIN\( TO AC ,7 
18tT a ~ 1...=0. RIT =0 La,. BIT = 1 L • 0, 8IT • , L • 1 

A L SL I\IK. 

LNKALS, 

I<ALSri' 1 , 

OZM .AC~TRT 
nZM ~~(,J~T~T 

nZM , K~T~T 
r:lQ 
I_AC U(~TRT 

RAR 
LAC AC~TRT 

AlS '" nA~ I\CENO 
(,;LK 
DAr. LKENO 
, ACS 
OAfj ~CE'NO 

I Ar. ACST~T 
RAt 
TAn LK<;TRT 
SAn ACEND 
~KP 

LIMe:; fl.lC::£I='olR 
.JM~ ~wITCH 
A L ~L~IK ... 3 
LAr. lK~TRT 
TS1 LKc::TRT 
qNA 
.J M PAL ~ L r\i K ... 3 
nZM LK.~TRT 
I.Ar. AcsTRT 
TS' Ac~TRT 

c; ", ". 
,IMP Al~l,..~q< ... 3 

nZM t-1QSTRT 
OZt-AAC~TRT 
nZ M LKI:;TRT 
LAC RTi'? 
nAC !=;csTRT 
r,LQ 
LAC lK~l"RT 
RAR 
LAC AcsTRT 
AlS (711 

DAr. ACENO 
1_ ACS 
T.'lAt:' ~CF.:Na 
GlK 
OAC lKENIJ 
~An LKstRT 
~KP 

,JM~ AL~ERR 
,.1M S 9~ r TCH 
LNKALS+5 
LAC lKSTRT 

ISTART AC 0'9 

IL'NI< 9TA~T " 
IL,NK • 0 OR , 

IM~ ALWAYS • OJ 
ISTART AC.0 
IL,NK START" 

lSI"! • 011 

IL,NK • 1 0 R 01 
lAM. 01 OR 40~000 

ISAVE An RESUI,..T 

ISAvE Sr'l RESULT 

IL,NK SAM! AS ST~T? 
IY'S 



rS' LI<.9T~T 
C; N A. 
JMP LNKALS·t.!; 
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ALSMI'.lT, 

lAC AC~TRT 
I.AC ~ITIfj 

SAn "csl~T 
,)MP .+4 
DZM L!<~T~T 
flAC ACC;T~T 
,j M P L ~jI< A L S ... 5 

nZr·1 Mo~T~T 
nZM AC~T~T 

nZM lKSr~T 
LAr. ~IT1? 
DAr. SC~T~T 
LAr LI(~T~T 

RAR 
LAr. MQ~TRT 
LMf'l 
I.Ar Acc;T~T 
4L~ ", 1 
nAr. ~CENO 
r,LK 
nAC lI<F:ND 
lArS 
nAr. ~r-ENn 
LArQ 
DAr. ~HJ~ND 
qA.n MQST~T 
JM!' .+14 JyES 
JMS r.RRO R 
TYALSQ 
L-IDR3 
u<~TRT 7~171()!01G1 
AC~TRT 6Vlr.:H'!01r:? 
to4QSTRT 
TYALS 
1_ K r:' N n ,0 0 PI 0 0 
AC~l\Jn f,i£1eJ~(i11r:? 
MQ'Nl"I ~f{l~0~0 

!'l 
JM~ ~\!JlTOI-I 
AL~MnT+5 

lAC IfI AI READY = , 
IJRo ANn 4TH pASS 

IAM·40!'l000 

11~T PA8S~S M~ • ""5 

IAI S 01 PLACE 

ILa, O~ 0 

IM~ = OJ.S OR 1'8 
IA~ :I ~'S OR "S 



LAr U<~T~T 
IS7 LK~TRT 
~NA 

.J M PAL ~ M Q T ... ~ 
n2M LI<~T~T 
I AC AcsTRT 
r, 1'-1,\ 

nAC AC~TRT 
'?ZA 
LIMFl hl..~MQT+5 
LAC M(Jc:;TRT 
CMl\ 
DAr"! MnqT~T 

~ZA 
._IMP !lt~MnT ... 5 
.JMS ~hJTCH~ 
AL8ZF.'R 

IWILl AC0 GO To LINK PRnpEHLY 
IIM~~ntATElY FOLLOWING AN ALS 
110-21:0-1.''''0.1-1 
SGNS\..!F', nZM l.KSl ~'r 

DZM ~~(j~TRT 
It.r. nrT0 
OAC AC~TRT 
1_ A C PIT 11 
n~c ~CSTRT 
LAC': LKCiTRT 
RAR 
LAC Acc;T~T 
ALe:; r:l1 
r:'AF' ~0(11~0 

nAr ~Ct.Nn 
r:lU< 
I1A,C LKrNO 
I:lAn M(J~T~T 
,JMP ~JSt\IERR 

\JM~ F'RPO~ 

TYALC:; 
C:;CRTRT 74r}I0110 
TY~LK 
H--D ~ 3 
L.K~TRT 7~hH'!Ic11O 
ACSTRT 6(~00VJ'" 
TYAL~ 

TYSLK 
LKF'N1'") 7eJv.l0!?lk1 
~CE:Nn ~0~el01O 

TYREe:; 
(II 

,J M C; S wIT C H 
C;G ~I S I..!F'" 6 
LA,., LKC;T~T 

T8' LK~TRT 
~I\IA 

... JMP SGNSHF ... 6 
nZM '--K~T~T 
LAC RITt 
SAn AC5TRT 
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IEvERY OT~ER pASS L • 

IM~ • ~'S 4 PASSE~ "5 4 PASSES 

IM~STRT BAOK TO ~,S? 
INf'I, T~ST M 1 • " ~ 

LEF'T S~IFT 

ILK TO 0 FIRST 
ITO OOMpARE LINK ONLY 

IF'IR~T AeeJ., GOES TO 0 

IS~rF'T.' 0PLACE 

IA~0=' GOES TO 0 ~R • ~ G~[S TO t 
IGET SIGN OF' AC 
ISAV~ rnR TYPEOUTS 

ISAVE rnR TYPEOUTS 
IL.~ORR~CT RESULT 
IYES 

lENt:) SCnPE LOOP 

ITEsTED SIGN.' 
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JMp \.4SALS 
nAr, AC~TRT 
rS1 MQST~T 
,JMp ~G~'S~I='+6 

IYES 



IWILL ALS SHTrT t TO 18 ~~ACES? 
115T pAS~ BIT '-NO ~A9S N~ 81T 

~SALq. nZM MQ~T~T 

LA~ BIT1? 
DAr ACgT~T 
nZM LK~T~T 
,JM~ ~tMALS 
LAr. I<'~ 
nA~ 10 
LAr. I<ALS0, 
nAC ~SA~Se: 
LAr- qIT1? 
DAr. RC~TRT 

~SALqL. LA~ LK~T~T 
RAR 
I.Ar- MQsTFfT 
LMrl 
LAr. Ar.~TRT 

HSALSE. AL~ ~1 

DAr. ACI=::NO 
ALI( 
nAr. U(~NO 

LAr.5 
nA~ QCENO 
SZA 
.JMJ.) .+6 
LA", LK£NO 
SAn LK~T~T 
LAr 4CENO 
SAn I SALSs:lP 
,JMP .+? 
,JMS AL~ERR 
,JMQ sw!TOH 
~5ALSL 
LAC'! MQSTRT 
OMA 
nAr! MQqTRT 
IS' IofSAL9E 
t51 SAL5RP 
15' ~r.STRT 
IS~ 10 
~JMP HSA~SL 
IS! LI<STRT 
LAO AcsTRT 
~MA 
nAO Ac~TRT 
SPA 
JMP ~SAL.S.4 
,JM~ BWTC~8 
IofSAL.!It 
.JM~ LLSTS1 

IM~ AL.TERNATEA 
IF'QOM " S TO 0' S 

11 TO 18 PlLAC[S 

ISr-! GO TO Z[RrI' 
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IWAS ~'NK A~TrR£D 

IR,SU~T 0, 8MI'T OK, 

IEvEN ~ASI!S MO • 777"7 

IINOA[MrNT COUN' 
IAnVANOE RESULT PnINTE~ 
I'~R TVPEOUT' SO., 
ISIofIFT ,8 TIMrS' 

IN~ BIT PAS8 L •• 

12~D PASS AC 8'RT.7717,6 

IMADE 2 P,1811' 
IN~, SMIF, NO lIT 
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IALS INSTr:tIJCTlnN 
ICO~MON ~RRO~ TypEnUT 

,JMP • 
,JM ~ F'RRO ~ 
TYAL~ 
9C~TRT 740"'ro(O 
AL~ERR 4000100 
~D~5 

LKSTRT 51il0~1i1~ 
ACSTRT 6~Pl()t00 

MQST~T 6000k:1~ 

TYPATJ:t 
I KE:NI"l ~0~00(() 
ACF.'Nn A000010 
TY~E~ 
TYLAr.~ 
SC~NT'I '4"'00~ 
()t 

" M PTA L 9 F." Q R 

/SIMULAT[ 4L~ np~RATtON 
ISTQQES SHIFTS 1 Tn 18 ~LACES 

SALSRP, 
RESULT. 

RESULT+221 

JMP . 
1_ AW QF'~ULT.1 
nAC 17 
OAr. 15 
TAn R I T 1 ? 
nAr. QALSRP 
LAC 1<1~ 

nAC 16 
LAC U(C:~ T RT 
RAR 
LAC Acc:;TRT 
RAt 
OAC r 17 
IS' 16 
LAC LKSTRT 
RAR 
LAr- T 15 
RAL 
OAr. T t 7 
IS' 16 
,JMP ,-6 
.IMP I SIMALS 
Ql 
(;II 

IR~SE:RVE 17 SHrFT LOCAnAENS 
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ENDSHF, LAS 
AND 81T6 
SNA ICMMMA AT END, 
JMP •• 6 IN~ 

LAW 1 !5 
TV1 
IS1 OHARI< 
,JMP .. ~ 
JMB CRLF 
LAC NBtT16 
DAC CHARK 
LA~ 
ANn 81T' 
RNA leveLE BO'~ TrSTS 
JMP 8CT016 IN,." STAY IN I~JF'T TEST 
.jMI' RANS~' IR,PEAT FROM I!TU' TEST 

COMMA, ~5~ 

START 
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ILLS A~n LR~ ~ASIn TEST~ 
IrA~' 4 OF EAE POP? T£~T 

ILO~G L~F'T s""IF'T 

ILLS 01 ALL ZF:'Rn'S 

nzt-1 AC~TRT 
nZt-A M(~c:;TRT 
nZM U<9T~T 
I Ar qlT17 
DAC ScqTRT 
CLr.I 
CLA elL-OPR 
LL~ "', 
DAC AC~NO 
ALI( 
I)AC LKENO 
LACS 
DAC SC~ND 
I_ACQ 
OAC MOE:NO 
SNA 
LAC ACEND 
~NA 

LAC LKENO 
SNA 
lAC SCENO 
SNA 
,JMP • +, 
,JM~ LLSERR 
,JMS sw t TO~ 
I..L~T~,+5 

ISTARr SCOPE lOOP 
ICI R AO AND LINK 

IM~ STILL 0'9, 

IA", STTLL 0'S, 

IL,NK STILL 0.97 

IS~ GO TO ZERn' 



IDO[S LTN~ Gn TO MO'? ON AN LLS 
1~"0: 1~C'I, 0-', '-1 

DZM t.10STRT 
nZM ACST~T 
nZM LKSTRT 
lAC 8IT1? 
nAr: ~CSTRT 
LAC MOF;T~T 
IMO 
LAC LK~TFfT 
RA~ 
LAC ACSTRT 
LLS t'l1 
DAC ACEND 
r,U< 
DAC Lt<ENO 
LACS 
OAC SCENO 
LACQ 
nAC MaENO 
LA~ LKSTRT 
RA~ 

LAC MQSTRT 
RAt.. 
SAD MCEND 
SKP 
JM9 LLSE~R 
JMS SWITCH 
LLST~2.5 
LAC Lt<STRT 
157 Lt<STRT 
SNA 
,J M " I~ L S T S 2 ., 
nZM LKSTRT 
LAC MCSTRT 
rS' MQSTRT 
aNA 
JMFt LLSTS2+!5 
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ILLS 01 

12 pASSES • 0 START SCOPE LOOP 
12 PASSES. , fMQt?) 

IL.' EVERV 2ND PAIS 
IAn ALwAYS • '" 

ISAVE RrSULT! 

lEND SCnPE LOOP 

12~D O~ 4T~ ~ASS' 

IN.)(T __ ASI L. • 0 
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IDOES LINK NOT GO TO AC" ON AN LLS 
100[9 MQ0 GO Tn AC" ON AN LLS 

LLSA~T, DZM ACSTRT 
DZM MosT~T 
nZM LKSTRT 
LAC RIT1? 
DAe ~csTRT 
LAC MOqTRT 
IMQ 
LAr. LKSTRT 
RAR 
I At! AcsTRT 
LlS "', 
OAC ACENO 
Gll( 
DAr! LKENO 
LACS 
DAC SCENO 
LAr.Q 
DAC MQENO 
SAO LKSTRT 
SKI' 
JMP .+' 
LAC MQSTRT 
RAL 
LAC AcsT~T 
RAt 
RAD ACENO 
SKP 
JM~ llSERR 
JM~ SWITCH 
LlSAr.T ... 5 
LAC LK~T~T 
TS, LI<sTRT 
SNA 
.JMP LLSACT ... 5 
DZM LKSTRT 
lAC AcsTRT 
rS, AcsTRT 
SNA 
.JMP LLSACT+5 
DZM AcsT~T 
LAr. RtTIO 
SAn MQ~TRT 
.)MP ,+~ 

DAr. MQsTRT 
,IMP LLQACT+5 
,JMS qWTC~S 

LlSTs1 

1ST ART sCoPE LOOP 

IL.e, ',0. , 
IA,.,.0, 0, 1, , 

ISAVE Sa FOR TypEOUT 

IMQ FOR TyPEOUT 
IL,NK TO Ma", 
IV,S, OK 
IM~ ERROR I 

IT,Si[O Mae. " 
IV'S 
IM~0 • 0, • PASSE! 
la;, 4 PASSEs 
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IWILi EAOH eTT OF THE MO SHIFT TO THr NE~T 
11"0~ A~D 0"'. I_Er:T 

L~STS3, LAC 9TT1? 
DAC ~QST~T 
DAC 9CST~T 
DZM LKSTRT 
OZM ACSTRT 
LAC MQSTRT 
LMO 
ClA ClL"'OPR 
LlS 0t 
DAC ACENO 
GLI< 
DAC lKEND 
LAeS 
OAC SCENO 
LAOQ 
OAC MQEND 
LAC MosTRT 
RAL 
SAO MOE:ND 
SKI' 
JMP • +15 
LAC AcsTRT 
RAL 
SAO ACEND 

~ 1 'V,J M ~ • + 2 
.:-.1 \, JMS llSERR 

L~\r ,JMS SW! TOH 
,\, ~ LlSTS3+5 

LAC MQST~T 
elL RAL-OPR 
nAC ~osTRT 
SNL 
JMP LLST83+5 

ISTART MQ l' TO MQ ,. 

1ST ART BCOPE LOO~ 

IA~ AND L '~WAYS 0'S 

IFOR TypEOUT! 

IFOR TYIIEOUTI 

IENfJ SCoPE 

IS,T UP N!XT MO BIT 

ITIST£n Ma0 • 1 
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IWILL EACH BtT 0' THE: MQ SHIFT TO TH, N[)(T 
11"1~ 0.1 , 1 .. 0 L'-FT 

lL.STS4, LAC NSTT1? IST4RT 77"76 
OAC ~QSTRT 

CMA 
DAC SCST~T ILlS 01 
DAr,! LKSTRT IL,NK AL.WAYS • 1 
Clf'! 
DAC ACSTRT IA'! • 1 t S AL.L. 
LAC MOSTRT 1ST ART RCOPE L.OO~ 
'-Met 
eTl CU'!"'OPR 
Llg 011 
OAe ACEND 
AlK 
OAC lK£NO II., FOR TyP[nUT 
LACS 
DAO SCENO ISC P'OR TyPEOUT 
LACQ 
DAC MOE:NO 
LAC MQSTRT ISIMULATE LL! 
STL IT", GET 
RAL IC",MPARE oONSTANT 
SAD MQ~NO IMQ SHIFT OK' 
SKI' IY,S 
JM" .+" 
LAe ACsT~T 
RAL 
SAn ACe:NO lAC SHIFT OK' 
,JM I' .+~ 
JMS LLSERR 
JMS SWITOH liNn SCOPE 
LLSTQ4.7 
STL 
LAC MQSTRT 
RAL 
DAC MQSTRT 
SZL IT~STEn MQ0 

• 0 ,jMP LLSTS4+7 
,JM9 SWTCHS 
LL9TSJ 
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IWILL MQ AC ~HrFT A 1 BIT t TO 4. PLACES 
'~'!I LLI. N'-D 

LI.SSL1, 

DZM ACSTRl 
lAC BIT1? 
OAC eCsTRT 
DAC MQSTRT 
DAC LKSTRT 
DAe! MQOOMI< 
nZM ACCOMI< 
LAC I<LLSSt 
DAr. LLSSE)( 
LAC MQOOMI< 
eLL RAL-OPR 
OAC MQCOMK 
lAC ACcOMK 
RAL 
CAC ACCOMK 
lAC MQSTRT 
I.MQ 
STL. eLA-OPR 
lLSS 01 
DAe AC£:ND 
lACS 
DAC SCEND 
I1LK 
CAe LKENQ 
LACQ 
nAC MQF.:NO 
~AO MQCOMK 
SK~ 

JMI=' • +4 
lAC ACCOMI( 
SAn ACF.:ND 
~KP 

-.IMP • +6 
LAC LK~Nn 
~NA 

LAC qCF.:NO 
SNA 
,JMP • +2 
,JM~ LL~S£R 
~JMg ~w J TeHo! 
LL9S~x ... 3 
IS~ LLSSE:)( 
IS7 scsT~T 
lAC scsTRT 
)tOR f:"OUR~ 
SZA 
,JMP LLSSL 1 
JMS SWTCI-IS 
lLSTS!5 

lAO START ZEROS 

IS~ INCREM!NTrD Tn 44 
IM~ START BIT 11 • , 

ISTART SCOPE LOOP 

IS~ • , TO ~4 

1L.INt< SO TO II) 

ISr! ENt) • 0 

IENO scnP[ LOOP 
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IWIlL MQ AC ~MIF'T .A NO BrT , TO 44 PI ACEA 

I.LSTStu nZM LKSTRT 
tAr.! BIT" 
OAr.! ~esT~T 
eMA 
nAe MOSTRT 
DAr. MQCOMK 
Clr. 
OAC ACSTRT 
OAC ACCOMt< 
LAC KlLSS1 
OAr, LLSS)(2 
LAC MQr.OMt< 
STL 
RAL 
OAt"! MQr.OMK 
LAr AcrOMI( 
RAl 
OAr. 4CCOMK 
lAr Mo~TRT 
LMr3 
ell CLO-OPR 
lLSS 01 
OAr. ACF.:NO 
LACS 
OAr.! qCF:ND 
C;l!< 
nAt"! LKF.:ND 
lAt"!Q 
DAr. MOENn 
sAn MQr.OMt< 
SKI' 
.. 1MI' .+4 
LAr. ACr,OMK 
SAn ACEND 
~KP 

,JMI=I .+4 
LAr. LKE:Nn 
SAO 91T1? 
SKI' 
JMP • +4 
tAr. 9C£.:NO 
~NA 

SKP 
,JM~ Ll SSr;:R 
.JMS SW I TCH~ 
LLSSX2-3 
rS,- LlSS)(, 
tS' SCqT~T 
LAr. SC!=lT~T 
xOR J"OtJR~ 
SZA 
.JMp LLSSL2 
.IMS SWTCI-IS 
LLSTS6 
JMI' LRsTSt 

I'~RM AC 

lAND MQ 
IC~MPAAE eON8TANTI 

18ET UP SHIFT START SOOPE LOO' 

IGIT Se FoR TEST 4 

ILINK S~OULD BE t 

1M" SHIFT OK' 

lAC SHlpT OK, 

ILIMI( arT TO ,7 

IS,., GO TO 07 

IAnVANCE TO Nr)(T ~HIFT 



ICOMMON ~RROA TYPEOUT LLS 

I(L..LSS1. 

JMP • 
~'MS ER~OR 
TYLLS 
SCaTRT 740000 
LLSERR 40000~ 
!oIDR5 
LKSTRT 500000 
ACSTAT 600000 
MQSTRT 6000k"0 
TYPATR 
LKE:Nn 1500000 
AC£Nn 6(021011) 
MQ!Nn 600000 
TYRES 
TYLACS 
SC!Nn 740000 
o 
JMP I LL..SERR 
LL.SS 01 

ICOMMON ~RROR TYPEOUT 
11.LS SIGNED 

JMP • 
~JMS [RROR 
TYLLSS 
SCST~T 7400rd0 
LLSS~R 400001t:J 
!oIDR5 
LKSTRT 500000 
ACST~T 600000 
MQSTRT 600000 
TYPATR 
SPACF.:4 
ACCOMK 600000 
MQOOMK 600(?J00 
iYCO~ 
LKr:.Nn 1IIS00000 
ACe:NO 600000 
MQ'Nn 600000 
TY!Nr,O 
TYLACS 
SC[Nn 740000 

'" JMP I LLSSF.:R 
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ILON~ ~IGHT qMIFT 
ILRS 01 AC, MQ AND L • 0.5 

nZM ACSTRT 
nZM MOST~T 
nZM LKSTRT 
LAC BIT1? 
DAC 9CsTRT 
ola 
CLA CLL-np~ 

LRS "I' 
DAn AC£NO 
~LI< 
DAC LKr;:ND 
LACS 
DAC ~C~NO 
LACQ 
DAC MQe.ND 
SNA 
LAC ACF.:ND 
SNA 
LAC ~C~NO 
SNA 
LAC LK~ND 
SNA 
SKP 
JMS LR~ERR 
JM9 SWITCH 
LR~Ts'+5 

IS~T INITIAL oONDtTrON8 

ISTART SCoPE LOOP 

IM~ SHOULD BE " 

IAt'!a0t 

ItA,., GO TO "'I 

IL,NK STILL 0' 

I[N~ SCOPE 
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/OOrs L t ~H( Gn TO AC ~ ON AN LRS 
10·0~ 1,,0, 0 ... ' • 1 ... 1 

LASTS2, nZM MQSTRT 
nZM ACST~T 
nZM LKST~T 

LA'" RIT" 
DAC SCST~T 
LAC LK~TRT IST.~T SCoPE LOOP 
~A~ 

CLO 
LAC ACc;TRT ISET UP COMPLETE 
LRS 011 
DAC ACENO ISAvE R~SULTS 
LACQ 
OAC MQEND 
LACS 
OAr.! SCIrND 
~Lt< 

OAC LKF.:NO ILINK S~OULD NOT CHANG! 
SAn LKSTRT 
SKI' 
,JMP .+12 
LAC MQF.:NO 
SZA 
,JMP .+? 
LAC LKsTRT 
RAR 
LAC AcsTRT 
RAR 
SAD ACENO 
SKP 
.JMS lRSERR 
.IMS SWITCH IENO SCnPe: 
LRST92.5 
LAC LKSTRT 
YSl LKSTRT 
SNA 
,JMP LRSTS2+5 
nZM LKsTRT 
LAC PIT0 
SAn AcsTRT 
,JMP .... ~ 
nAC AcsTRT 
.JMP LRSTS~.5 
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IDO[S AO,7 Gn TO MQ0 ON AN ~RS 
10·0~ 1,,(21,0.1. ANI') ,-, 

lRSTS3, DZM LKqT~T 

J)ZM ~QSTRT 
nZM AC~T~T 
LAC ~IT'? 
DAC RcsTRT 
ell 
LAC MQSTRT 
LMO 
I.AO AcsTRT 
LRS 1!'11 
DAC ACEND 
r.ll( 
OAC lI<END 
LACS 
DAC qC~NO 
I ACQ 
DAC MQEND 
LAC AC9T~T 
RAR 
'- A C M lJ S T R T 
RAR 
SAn MQEND 
9KP 
~J.MP • + ~ 
LAC ACr::NO 
SZA 
,.JMP • +4 
lAC LKENn 
SNA 
SKP 
JMS LRSERR 
JMS SWTTc~ 
I R~TS3 ... 5 
,Ar. AcsTRT 
IS' AcsTRT 
9NA 
JMP lRSTS, ... 5 
L.AC ~I"ro 
nZM AcsTRT 
gAT) MQ~TRT 

.JMP • +~ 
nA~ ~-10~TRT 
JMP lRSTS~+5 

IL,NK ALWAVS 0 

IS~rFT nF' 1 

IG,NERATE MQ 
ICtlllJMPARE 
IOt'\NSTANT 

IACt? To MQ0 OK, 

IA~ GO TO 0' 
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IOOES AC11 NoT GO TO LINK ON AN LRS 

LRSTS., nZM uo;TRT 
DZM AcsTRT 
OZ~ MosTRT 
lAC FHr'? 
OAC !;CSTRT 
r.Lt~ 

LAC LK9TRT 
RAR 
LAC AcsT~T 
I R~ 01 , 

DAr, ACf:NO 
LACS 
DAC SCENO 
LAca 
nAC MQE'NO 
~LI( 

nAC li<F:ND 
SAn U<STRT 
SKI' 
JM~ LRqERR 
,JM~ qwrTCI-I 
I RsTR4.5 
LAr. LKST~T 

TS' LK9TRT 
~NA 

JMP LRSTS4.' 
nZM LKsTRT 
LAC'! Ac~TRT 
TS' ACsTRT 
SNA 
.JMP LRSTS4.5 
JM~ SWTC~S 
LRSTS1 

IM~ ALWAYS ZERO 

ISt-IIF'T OF' 

IS,T LTNK INITIAL 0 OR 1 
IAn-' OR 0 

IWAS LINK ALTERED 

IT,8T£0 L.t, 
IN~ 

IT~ST[D Ae 1'.' 
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I W r t_ I A 0 ~ r:l ~ H T F T ~ , ~ T TEA C H P 0 SIT ,ON RIG 101 T 

nZ M I K'~n~T 
r'2'~ MO~rRT 

n Z ~ ~'Hli r; 0 ,-1 ~ 
LAC H1T17 
DAr. c:cqTRT 
I Ar, ~TT~ 

DAC ACSlRT 
DAr. tdj~(J¥1< 

I Ar. ACr.UrvlK 
I":U_ RAR-r)PR 
DAC ACCUMK 
LAG MQr,UMK 
RAR 
n A C M (J r. 0 M K 
I A~ ~Qc:T~T 

I M~ 
r:lL 
LAC AcqT~T 
LR~ OJ, 
DAC ACE'Nll 
GlK 
DAr; LKF'ND 
LACS 
nAt; qC~Nn 

tACO 
OAt:': MQENO 
~AO M(JCOMK 
SKP 
• .JMP • +4 
L.Ar. ACCO~t< 
~An ACE:ND 
~KP 

,IM~ LR~E~R 
,JMS ~lfdTc~ 
LR~TII5L 
I AC AC~TRT 
elL RAR-npR 
DAC AC!;TRT 
LAr. MQ~TPT 
RAR 
DAC MQ~TRT 
SNL 
JMP LR~T'5LI!IJ6 
,JM~ SWTCIoiS 
, RSTQ5 

IG,NERATE COMpARE 
ICnNSTANT! 

1M" SHIFT OK' 

lAC !HI,T OK' 
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I W ILL A 0 • ~ a q H T F T 1\ t\IO R I T 1 PO S r T r 0 .. , 
IRIG~T FRO~ ~ACH 8fT 

LAC 9IT1? 
OAr, ~C~T~T 
nA.r. LKsT~T 
I AC ~.18rTr~ 

DAt'" Acs'f~T 
DAr ACCOMK 
r.LC 
nAr. "1QC;T~T 
nAr. MQr;OMK 
LAC ACr,Or-iK 
~TL 
~AR 

OAr 4cnOMK 
LAr. ~QCOMI< 
RAP 
nAt"! MQCOMK 
L.A~ MQ~TRT 
LMI1 
STI. 
LA/"! AC~TRT 
LR~ "', 
DAr. AC~NI) 

LAI"!S 
DAI"! ~Cr;:ND 

r;LK 
DAr. LKr;.'NI1 
LA~a 
OAr. M(J~ND 

~An MlJCOMK 
~KP 

JMP • +4 
LAr ACCOMK 
SAn ACe:NO 
SKI=' 
,JM~ LRqERR 
JM~ ~wITCH 
LRST6L 
LAC AOqT~T 
STI. 
~AR 

DAC AcsTRT 
LAC MQ~TRT 
RAR 
OAC MQSTRT 
SZL 
.J M P L R 9 T ~ L • 7 
.JMS qWTCHS 
LRSTS6 

137"71 

IG~NERATE NEXT 

IS,T OF' 
IA"., MQ COMPARr 
IC~NSTANT! 

IFOR TY~EOUTS 

IFOR TypEOUT! 

1M" SHIFT OK' 

lAC 8Mt,T OK' 
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,WILL AC MO qMIFT A 1 9IT 
'RIG~T Tn 44 PLArEq 

nv~ Mnc::TRT 
DZM LK~TRT 
LAC PIT" 
OAr. SCqTRT 
I_Af' RITid 
DAC AC~T~T 
DAr. ACCOMI< 
DZM MQ~OMI< 
LAr. LRgT6L+4 
T"Ar. LRqT'~ 
LAI"! ACr.OMK 
r.LL RAR-OPR 
OAr. ACCOMK 
LA~ MOCOMK 
RAR 
nAC MQ~OMK 

LA~ MQST~T 
LMQ 
r.LL 
LAC .Ac~T~T 
LRS (}J1 
['lAC ACEND. 
GLI( 
nAC LKE'Nn 
LArs 
DAC ~CF.:Nn 
LAr.Q 
OAC MQEND 
~AO MQCOMI< 
SKP 
,JM I') • +4 
LAC ACCOMK 
SAD ACEND 
SKI') 
JM~ LRSER1 
,JM 9 SW ITCH 
LRST?E"",4 
rSl LR9T'~ 
TS7. 9r.STRT 
LAr. FOUR! 
SAD BeSTRT 
SKP 
\JM~ LRST1L 
JM~ SWTCHg 
LRSTS7 

ILQS 0' 
IF'",R E)(ECUTE 

IGII'NERATE Ae/MO 
ICOMPAR£ CON!TANTS 

I' TO 4~ PLACrS 

IMrl SHIFT OK' 

lAC END OK? 

II~CREMENT SM,'T eOUNT 
IF~R TVPE~UTS 

IS~IFT!O 4~ ~LACE87 
IV,S 



/WILL. A~ M~ ~HTFT A NO BTT RIGHT 
/1 Tn 44 PLAr!ES 

CLC 
OAf"! MO~TRT 
nAr. MQcOMK 
LAC I\18yT0 
nAC Ac~TRT 
nAr. ACH'!OMK 
LAC RIT17 
nAC ~CSr~T 
nAC LK~TRT 
LAt"! LRc;T6L"'~ 
OAr, LRST~E 
LAr ACcOMK 
~TL 
RA~ 
OAC ACCOMI< 
LAt"! MQr,UMK 
RA~ 

OAr, MQr,OMK 
I..Ar. MQ~TRT 
LMQ 
L.Ar. ACqT~T 
STL 
LRS 1711 
nAr. ACe:NO 
ALI< 
DAC LKF:NI'J 
LAr.S 
nAc qCENn 
LAr,Q 
DAC MQ~NO 

~An MCH'!OMI( 
SKI' 
.IMP • +4 
LAC ACCOMK 
SAn ACENO 
SKP 
JMS LRsEFH 
JM~ ~WITOH 
LRSTAE .. 4 
IS' LRSTs! 
'S1 BesTRT 
LAC ,ouR, 
SAn SCSTRT 
SKI' 
JMP LRsT8L 
.. JM~ SWTCt-otS 
LRSTS8 
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IMQ STAAT. ,'S 
lAC 8TA~T BIT 0.~ 

ILRI 1£" 

IF"R E~ECUT[ 
IGENERATE 

IN,XT 
ICnMPARE CONSTANTS 

IS,T UP LR! 

I' TO 44 'LACrS 

1M" SHIFT OK' 

lAC st-ItrT 01(9 

IAnVANC[ It-I"T 
'e~UNT 
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/WIlI MQ S~lI!"T LF"FT 1 
/ EVe: q y c tj '1 ~ I ~I A T ION 0 r: ~ ITS 

LLSSF'Q, nZM MCJ<::TRT 
nZM 4C~T~T 
I AI": RITt7 
nAr c;CSTQT 
nZM U<~l~T 
LAr. MO~T~T 
r:A~ ?0CJ1100 
~AI .. 
DAr. ACCOflolK 
nAr. MQr-OMK 
tAr. MQ~TRT 
LMO 
LLSS 0' 
nAr. ACF'ND 
IAC-S 
nAC ~C~Nn 

~LI< 
nAC LKF'Nr) 
I A.cQ 
OAr. MQF"Nf) 
~An ACF'NO 
~KP 

\JM~ LLSSF:R 
,JM~ ~wtTCH 
LLSSr:'CJ+5 
TS1 ACST~T 
t-.!OP 
TS'MtJSTRT 
..IMP LLSSe:Q+; 
,IM~ 9WTCIo4S 
LLSS~Q 

IAr! ANn MO WILL 
IAI WAYS Br • 

IM~ ANn 
/A~ SHIFT OK 



IWILL MQ S~I~T RtGWT 1 EVERV 
ICO~~INATION O~ RITS 

DZM ACqT~T IAn AND MO 
nZM MQSTRT IAI WAve • 
l.AC RITt? 
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DAC scsTRT IAi'WAVS SwIFT OF" • 
LAC AcqT~T 
ANO ~IT1' 
DAC LKSTRT IL,NK • Ae 11 
RAR ISO THAT AC wILL • ~Q 
LA~ MClSTRT 
RAR 
DAC MQCOMK IA~ AND MQ 
DAC ACCOM~ IS~OULD Br • 
RAL 
LMO 
LRS Q!1 
OAC AC£NO 
LACS 
OAr! ~C~ND 
GLI( 
DAC LKEND 
LACQ 
nAC MQ~NO 
SAn ACENO IA~ AND MQ R • OK 
SKP 
JMS LR~ER1 
JMS ~wrTCIoi 
LRSSJ;:Q+4 
TS7 AcsTQT 
NOP 
,S2 MosTRT IAI L. COMBINATIONS 
..1M!' LRSSEQ.4 
JM! SWTCIoiS 
,-RSS~Q 
\.JMP ENOSMF' 
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I~RS nO~MON ~RROR TVPEOUT 
ISHI~T OF' 1 
L R S [ IH~ , ,J M P • 

,JM S !:'RPO~ 

TVI R~ 
SCST~T 140Q1ll)k) 
I.RSE~R 40~H'HHI) 
~D~5 
LKSTRT 500~0'" 
ACSTRT 6Vl00id~ 
MQSTRT 600"'0'" 
TVPATR 
'- K ~ N n " 10 (1J v'pJl 10 
ACFNn ~icH10{'I~ 

MQFr.Nn ~0~0~1i1 
TYQEQ 
TVI. ACS 
SCENn '40~~0 
C'I 

,JMP T LR~e:RH 



I~RS CO~MON rH~Op TypEOUT 
IS~JrTS ~~ MnH~ THAN 1 
LRSE:P,. ,jMP • 

. IMe:; rR~OR 

TY I RCi 
SC~T~T 7A~·H~01O 
I RC:;E~1 4000'IcH'J 
\.IDPS 
I K~T~T 5~)0~1U~ 

AC~TQT bvH1?J101O 
MQc::T~T 6i1.i0(}\01t:l 
TYPAT~ 

~Pll.CF'4 

ACCO~I'I. 6~'0V'lOra 
MQCOMI( 6;-'l0("101a 
TYtO~ 
I K~Nn r;0v' 0 f71 0 
bC~l\tn ~()~0OJIO 

M GI F' N f) ~ 0 CI\ ~ :~ ~ 

TYTNr.O 
TYI Ar.S 
SCENn 140000 
O! 
,.I M P T I. R ~ E: ~ 1 

ACCQ~K. O! 
M(.ICQMK. PI 
SCCQMI(. PI 

SIA~T 
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10.4.4 Random Data, Norma I ize, and Interrupt Test 

ITA~~ 5 
I~A~nOM nATA S~l~T~ 
INO~~A'-t1E Tc:'ST 
IINT~RRU"'T T,:.-ST 

15(()001 
l. A co t\1j1 T T, 6 
DAC CHAR~ 

ISTA~T ~A~nOM DATA S~l~T~ 
I~EFT 0 TO 44 PLAC~S 

RANS~F', LAC ~·IR T 15 
DAr. ~ASSI( 

.J M ~ ~ A t\I C:i e: ~t 
OAt:" MQST~T 
,j M !; ~ A},I G e: N 
OAC ~HF'8LJF' 
LAW q H F' t:hJ F' 
nAC 10 
TAn ArT'? 
nAC 11 
LAC MQ~T~T 
LMO 
nAC T 1~ 
LAC qHF't:HJF' 
OAC AC!=:T~T 
LLS5 (,q 
DAr, T 1~ 

LACQ 
OA.C T 1kj 

LAC I 1 1 
T 51 11 
,_ L SOl' 
nAC T ,Ic? 

tACQ 
DAC T 110 
LAW ~HF'I3UI=' ... 111 
SAn 1~ 

SK~ 

JMP ~ET~LS 
GLI< 
DAt"! U(~T~T 
DZM ~c~T~T 
LAr. ~LLSS 
nAC L~ANE)( 
LAW SHF'tlUI='.1 
nAC 10 

IS!T PAgS K TO .3 



LRANLP, LAr: r 1(() 

DAr"! ACCOMt< 
I,AC I 1 ill 
DJ\,C M(JCOMK 
LAC M()~TpT 
I MQ 

LA!'; lKc:.TRT 
RAP 
I..AC ACST~T 
L.L SS 
rJArl1.CENn 
GLK 
DAr. LKENO 
1_ A r. S 
DJl,r. ~CE"f\lD 
LJ\,CQ 
DAr, MOEND 
qAt! M(H'~UMK 

"IMP • +4 
tAr ACr.O~K 

SAn ACEND 
~KP 

"M~ LLSSER 
,JM~ Sw J T CH 
LRANLP ... 4 
IS? LRANEX 
TS' qcsTPT 
tAr. ~OllR5 
SAn SC~TQT 
~Kf!) 

,JMP lR t. NLP 
, .. IM~ ~wTC~S 
PA ~1 SI-IF +b 
T5' PASS~ 
.JMP RANSHji:".2 

10 TO 44 PLAC~S 

1M" = PRED!CTED? 
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lAC END = PREDICTED, 

ISHrFTEn 44 PLAcES? 
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IRA~noM nATA AtG~T 0 Tn 44 PLACE" 
RAN~tT, L. A. r. t.t 8 r T!5 

nAr, PASSK 
.JMc:: RA~.IGEt\i IG,NERATE MQ START 
nA~ M(J~TRT 
.JM C; RA~IGr.N IG,NERATE ACST~T 
nAC ACqTP.T 
LAW ~Hr:'BUF'.1 
OAr:! 10 
OAr 11 
LAC ACc::T~T 
OAr T H" 
LAt"! Moc;TRT 
nAt"! T , " 
LMQ 
~LL 

sETLI~S, LAC 1 1 
TS1. , t IG,NERATE AC MO 
LR~ "11 
OAr. y 1 ~ IC"MPAr.lE ~ONSTANTtIJ 
LAr,Q 
DAC T 10 
LAW SHr:'~UF'+111 
qAn 1 eI 
SK~ 

,J M" SETLRs 
LAr IC'l~S 

OAr:! RRAN~)( 

nZM LK~TRT 
OZM qr~"RT 
LAW qHF'~UF' ... 1 
OAr. , 0 

R RA ~I. p, LAC ! 10 
nAr. AC('!OMI( 
LAr. T 1 f() 
OAr, M~rOMK 

LAC" MQc::TRT 
LMrl 
LAC Ac~TRT 
(,!LL 

RRA~!:'X, LRS (.II 10 TO •• FlLAOp:S 
nAC ACENO 
GLI< 
nAC U<END 
LAr,S 
OAr: SC£ND 
LACQ 
nAC MQ~ND 
QAO MQr,OMK 
SKI' 
JMP .+4 
LAC ACCOMK 
SAO ACe:NO 
SKI' 
JMS LR~ER1 
.. JMS SWyTOH 



RRAN~)(1!'t4 

JSZ RRANe:X 
IS' qCqT~T 
L Ar. f:'OIJR~ 
SAn SC~TRT 
ql<p 
,JMP RRANLP 
JM~ ~WTC~S 
RANRJT+6 
TSl PASSI< 
JMP RAr-.If( I T.~ 
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IRA~nOM nATA S~QUENr.E'D 

I.At": ~HIT'5 
nAC PAC:;S!( 
.J M ~ R A t<-.I G £ N 
OAr. Ar,sTRT 
~AF' 2117J1d0 
GLK 
OAr. ~VSIGN 
RTR 
nAr. qV~lGN ... , 
JM~ ~ANGEN 
ANn ~18TT" 
TAn 9VSIGN 
OAr, MQsTRT 
LAr' N8TT" 
OAr. SVMASK 
LAC ~'BtTY' 
DAr SVMASK+1 
nZM qC~TRT 
nZM LKSTRT 
LAC MQSTRT 
LMCl 
ell 
LAr: AC9T~T 
LlSS 1 
LR~ ~ 
LlSS 2 
L.RS 1 
.JM~ se:nCOM 
JM9 SwITolol 
RA~ISr:l~ 

,JMS NXTSF.:a 

IGET AC SIGN CLR AC 



ISEClUEN~£ 1 

IRIG~T 2. L~J ~4. L2 

lAr, MOqTRT 
CLl .... 
L.MO 
l~C ACQTRT 
LRSS 2 
Ll'9S 4 
L.RS. ~' 

LlS'S 2 
.JMB'iSEOCOM 
.JMS SWTTOH 
RAMSC'31 
~JM~ ~tXTS£O 

I~E'T 3. RIG~T 6. L~'T 6, RIGHT 3 
ISEClUENO' 2 
RANB02, LAr. MQSTRT 

LMO 
Oll 
LAC AcsTRT 
L.LSS 3 
L.RS 6 
lLSS 6 
LRS , 
.JMB SF.t'lCOM 
JMS SwITCH 
RANSa2 
JMS NXTS[O 
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IS,QUENCE , Rt. L.- R.~ L2 

II,T U,. 

ICr'tMPAAE IItEIULTS 
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ISEQUENOI!' 3 
IRIG~T 4. LE,T 8. Rlr,HT A, LEFT. 

RAN9~3, LAC ~QSTRT 
elL 
LMQ 
LAC AC~T~T 
LRSS 4 
LlSS 1(}1 

LRS '0 
LlSS 4 
,JMS ~EnCOM 
JMS ~WITOI-I 
RANSr)3 
,JMS NXTSe:a 

RANS~4, LAC MQqT~T 
ClL 
LMQ 
LAC Ac~TRT 
L l SS 5 . 
LR~ '2 
LLSS " 
LRS IIJ 

JMS SE'nCOM 
,JMS SW T TOI-I 
RANSn4 
,JMS NXTSEQ 



ISEoUENe~ ~ RTG~T 6, L~~T 12, RIG~T 12, LE,T 6 

RANS~~, LAC MQ~TRT 
LMel 
ell 
LAC ACqT~T 
L.RSS 6 
LL!!S 1 ~ 
lRS 14 
Ll9S 6 
.JM9 ~EQCO~ 
.JMS ~\lJtTC~ 
RANSr.l5· 
,JM~ ~IXTS[O 

ISEOIJENO~ 6 I.r:FT' RI~~T 14, LE,T 'A, RIGHT' 

RANS~6, LAC MQqTRT 
LMQ 
ell 
I AC AcsT~T 
lLSS 7 
LRS 16 
llSS 16 
LRS , 
,JMS SF-OaOM 
,JMS qwtTC~ 
RA~ISQ6 

JM9 ~I)(TS~O 

Digital-7-92-M 
Page 91 



Digital-7-92-M 
Page 92 

ISEQU!NO!' RIGHT 8, LE~T 1&, Rr&MT 16, LE,T • 

RANSQ?, LAC MQSTRT 
LMQ 
LAC ACSTRT 
ClL 
LRSS '''' 
LLSS 20 
LRS 20 
LLSS 10 
JMS SEOCOM 
,JM~ 9WtTCH 
RANSO? 
JMS "'XTSEQ 

ISEQU!NCr e ~EFT 9, RIGHT 18, LI'T fe, _IG~T 9 

RAN9QS, LAC MQsTRT 
LMQ 
LAO ACsTRT 
elL 
LLSS " 
LRg 22 
LLSS 22 
L Rs , 1 
,JM! SEaCOM 
JMS SWITCH 
RANs~a 
TS, PASSt( 
JMP RANSEQ.2 
JM9 SWTCIoIS 
RANSEQ 
JMP NRML!~ 
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ISET AC SIGN INTO NEXT AO 
IANO MQ BITS 

NXTS~Q, • .JMP • 
LAC SVSIGN 
OLL RAL-OPR 
OAC SVSIGN IT" FILL MQ 
LAC ~VSIGN+1 
alL RAR"OPR 
OAC SVSIGN+1 
LAC SVMASK 
STL 
RAL 
DAC SVMASK 
ANn MQST~T leI R MQ etT 
TAO SVsIGN IMAKE MQ • AC QJ 

OAC MosTRT 
LAO SVMASI(+l 
eTl 
RAR 
OAO SVMASI(+1 
AND AC~TRT IOi R AO BtT 
TAO SVSIGt-.I+1 IMAKE AOX • AO 0 
DAC AcsTRT 
IS' gcST~T II ~I DIe ATE N E )( T S!aUENC! 
JMP t NXTSEQ 

SVStGN, III 
0 

SVMASK, Q1 

OJ 
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IRANOOM DATA S£QUENC~D 
ICO~MON COMPARE ANn ~RROR TYPE 

JMP • 
OAC ACENO 
~U( 

DAC LK£NO 
LACS 
l'lAC ~CEND 
LAce 
DAC MQEND 
~Al'l MCI~T~T 
~KP 

,JMP • +3 
LAO SCEND 
SZA 
JMP • +4 
LAC AC~T~T 
SAD ACE:ND 
SKP 
JMP .+'3 
F:A£ 21000 
ALI( 
SAr:! LKENO 
JMP r ~EQcnM 
JMS P:RRO~ 
TYRDBCI 
SPAC&:3 
BCSTRT 740000 
SEOCOM 400PJ00 
IoIDR5 
LKSTRT 50121000 
ACSTRT 600000 
MQSTRT 60121,,00 
TYSTRT 
L K'£ N n 15 0 0 " PJ 0 
AC£Nn 60121000 
MQ£Nn ,,00"00 
TYRES 
TYLACS 
SCENO ,4012100 

'" JMP r sEQCOM 

IM~ SAME AS START 

IE_ROR MQ 

IE,.ROR se 

IGET AC SIGN CLR AC 

ILrN~ END • AC SIGN, 
IALL OK • EXIT 

IE,.ROR EXrT 



IRAN~OM NUM8!R G!N£RATOR 
118 erT 
RANCH'N, 

PASSK, 
KL.R9~ 
KL.LSS, 

SHF'euP'.,121 

JMf) • 
LAC RANNO 
elL RAR"OPR 
SZL 
)(OR ~IT0 
)(OR RANNO.' 
ADn RANNO.t 
DAt'! RANNO 
JMf) I RANG£N 
'·3~425 
33,6, t 
C'J 

L.R'I! 
LLSS 

INO~MALI7.E T,5r 
IDO!S NORMS ~ET AC 0 • 0 TO L 

nZM Ma~TRT 
DZM scsTRT 
LAn BIT1 
DAr, AcsTRT 
DZM LK~TRT 
LAr: LKST~T 
RAR 
OLO 
LAO AcsTRT 
NORM~ ",44 
DAt':! ~ce:NO 
LAt!Q 
DAr! MQE:NO 
LAr,S 
OAO !ltC!ND 
ALK 
DZM SOCOMK 
nAr! U<!NO 
SZA 
JM~ NORMae: 
,JM~ SW! TOI-! 
NRML.,e:.' 
LAO LKSTRT 
IS7. LKsTRT 
9NA 
JMI' NRMLZ£.' 
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1ST ART SCOPE lOOP 

ISC • 121 

ISAvr Ar8uLTI 

IA(4. SIAN ,I I 

IE~ID SOOP! LOoP 
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100rs NORMS ~ET AC~=1 TO ~ 

NRML'" r.L~ 

DAC MQ~T~T 

nZM SCST~T 
nZM U<~T~T 
CLC 
OAC ACSTRT 
LAt"! LK~T~T 
RAR 
l.Ar! ACSTRT 
r.LO 4 
NORM~ OJ''44 
DAr. ACENO 
LACe 
OAC ~ae:NO 
LAr.S 
DAC SCe:ND 
GLK 
nZM SCCOMI( 
nAC LKENO 
SNA 
.JMS NORMS!!: 
JMS ~wrTc~ 
NRML11 ... 6 
LA/,! LKSTRT 
IS7 LKSTRT 
SNA 
JMP NRM~Z1.6 

ISTART SCOPE l.OOP 



IWILL NORM STOP SHTFT WITH 
lAC ~ AND AC , UNEQUAL' 0', 121 

nZM MQ~TRT 
DZM LK~TRT 
LAC SEVS!V 
OAC SCcOMK 
LAO RIT1 
OAC AC9T~T 
LAC 8IT1, 
DAO SCSTRT 
LAO MQ~TRT 
LMQ 
~LL 
LA" ACeTRT 
NOAH .43 
DAO ACEND 
LAOQ 
nAO MQEND 
(;LK 
DAO LKE:N" 
LACS 
OAO SCEND 
SAn SEVS&:V 
SKP 
JMS NORM!R 
JMS SWITCH 
NRMLl2+10 
LAC AC!IITRT 
OMA 
OAO ACSTRT 
LAO ~QSTRT 
OMA 
OAO MQ9TRT 
SZA 
JMP NRMLZ2.10 

ISII'T UP COMPLETE 
1St'! • 1 
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JSAV! RrSULTI 

IS", • .. " 

lEND SOOPE L.OOP 
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IDO!8 NORM NnT STOP SHIFT 
ION AC 0 • Anl 00, ", 

nZM MQSTRT 
OZM LKSTRT 
LAC elr16 
OAC SCSTRT 
LAr 9EvSEV 
OAe SCCOMK 
LAe 91T2 
OAC ACeTRT 
LAc: MQSTRT 
L.MQ 
elL 
LAt'! AcsTRT 
NO~MS ... 42 
OAO ACEND 
LACS 
OAC: SCF.:ND 
ALI( 
OAt'.! LKI!ND 
LACQ 
nAC ~Qr:-:ND 
SPA 
CMA 
~ZA 
JMI' • +6 
LAC AC£NO 
SPA 
OMA 
SAD erT1 
SKI' 
.JMP .+4 
LAC Sc£ND 
SAD SEvSe:V 
SKI' 
JMS NORM9£ 
.JMg SW ITCH 
NRMLl[+6 
LAC AcsTRT 
OMA 
OAC AcsTRT 
LAC MQSTRT 
OMA 
DAO MQSTRT 
SZA 
JMP NRML.%3+10 

I NORMA,) zE Ie • 2 

"TART SCOPE LOOP 

ICt'tMPL.!TE IrT UP 
ISO • 2 

IIAv! FU'SUI. TS 

IM~ • ALL 0'. OR ALL 1'8 

Ir-.ROR IN MQ 

IAn NE&ATIVEf 
IMAKE POSrTrvt 
IA~ NORMALIZE CORRECT' 

IA~ IN ERROR 

IS,., • -17 

I!~D SeOP! 1.00P 
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IWILL NORMA~,Zr NORMALI!~ A POSI,lYE 
INU~SER WITH A 1 FROM AC BIT , TO M, 17 WITt.4 8a.~~ AT START 
lAND A ~!QAT'Yr NUMBER wITH AI IN A~ ItT , 
ITO MQ ., 

NRML~4. nZM MQSTRT 
DZM lKSTRT 
LAO 'OUR. 
OAO SCSTRT 
LAO 91T1 
DAC ACSTRT 
LAC THRE!. 
DA~ SeCOMt( ITO OOMPA"I 10 
LAC MQSTRT IleOPE LOOII 'T'RT 
LMC 
ell 
LAC ACsTAT II,T u,. COHilL'" 
NORMS 11f'! • •• 
DAC ACEND 
LACQ 
OAC MQEND IIAyE "EIulT' 
talK 
DAC LKEND 
LACS 
DAC SCEND 
SAD SCOOMt( 
SKP 
JMP ,.6 11th E"ROR 
LAC ACENt) 
SPA 
OMA 
SAD 91T1 
SKP 
JMP ,.!I 
LAC HQEND 
SPA 
OMA 
SZA 
JMS NORMER 
.JMS sw r TOIol 
NRMLZ4.,0 
LAC MQSTRT 
LMO 
Oll 
LAO AcsTAT 
ISf SCCOMt( 
LRSS 1 
OAC lcsTRT 
LACQ 
OAO MosTAT 
SAD AceTRT IAe AND Me • 1'8 oR 1 'I 
SKI' IE~'D , PA., 
JMP NRMLz •• ,1 
SZA IDnNE ALL .,1 VET. 
JMP NRMLZ5 IV,S 
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LAC NBtT, 
OAC ACSTRT 
r,LC 
OAC! MQSTRT 
JMP NRML.Z ... 6 

12ND SERIES 
IN~GAT'VE NUMI!RS 
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IW I LL A ~OMPj EMENT B t T PATTERN NORMAl I ZE 
IMQ • 2~2525 A~D 525~52 AC • 0'S OR i'S 

DZM ACeTRl' 
lAC COM8YT 
OAC MOSTRT 
LAC F'OUR4 
DAC SCSTRT 
DZM U(~T~T 
I Ae MQSTRT 
I MQ 
r.LL 
LAC ACSTRT 
NORMS 
DAe ACF.:NO 
LACS 
DAC eCF.:ND 
~LI( 

DAC U<F.:ND 
LACQ 
DAC MCF:NO 
SPA 
Ct-1A 
SZA 
JMP .+4 
LAC ACENO 
SAO MQSTRT 
SK" 
JMP • +4 
LAC 'IVE6 
DAC ~CCOMI< 
SAO SCENO 
SKP 
JM9 NORMSE: 
JMS SWITCH 
t\IRML1~+6 
CLC 
DAC AcsTRT 
LAC Mc~TRT 
OMA 
DAC MQSTRT 
SPA 
JMP NRMLZ!J+6 
JMS SWTCIolS 
NRML1.E 
JMP INTEST 

IS~OPE LOO~ START 

I. MQSTRT 

IA~ ERROR 

IE~D SnOPI LOO" 

IT,8T REPI'T IEQU[NCE 

IG" TO INTERRUPT TEST 
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INO~MALtlE E~HnR TVP£OUTS 

JMP • 
JMS F.:RROR 
TYNORM 
qCST~T 74000" 
~'ORMFr.R 4"'0~"" 
IooIDR5 
LKSTRT 500000 
ACSTRT 600000 
MQST~T 600000 
TY~ATR 
LKI=.:Nt) ~0"'0f..110 
AC£NT'I ~000A'" 
MQ~Nn 600000 
TYRE~ 
TYLAC~ 
SCCOMK 740000 
TYCOR 
TYLACS 
SCENn ?40ClH'I0 
TyqE~ 

C'J 

JMP NORM~R 

INORMALI!E STGNEn F.:RROR TYPEOUTS 

JMP • 
,JMS ERROR 
TYNRMS 
SCSTRT 740000 
~'ORMSF' 400000 
IoIDR5 
LKSTRT 50"-1000 
ACST~T 6000"0 
MQSTRT 600000 
TY~ATR 
LK~Nn -.00000 
AC~NO ~00000 
MQII:'NO 600000 
TYRES 
TYLACS 
SCCOMK 740000 
TYCOR 
TYLAeS 
serNO ,412101210 
TYRES 
o 
JMP I NORM~£ 

IE~ROR ADnRES! 



ITE8T PROGRA~ INTE~RUPT 
IAFT~R EAE O~ERATlnNS 

INT~"T, 

INTS1, 

TS'
SKJ' 
JMP .+4 
LAW QI, 
TL~ 
TS, 
JMP .-1 
LAC (JMP tNTS1 
nAC,: , 
ION 
~AP.'~ 
Ie;)' 

- ...(M~ "R~OR 
TYINT£ 
TYNOl' 
( • ,,5) 4000rJJ0 
PJ 
TS' 
JMP • -, 
,JM~ SWITC~ 
tNTE~T+11 
(Ar. 91T11 
DAC MOSTRT 
nZM At"l9TRT 
DZM LKSTRT 
LAr.! J:'OUR3 

'1- ~ Ala iS~ s;r P T"r :r ,<i \.j 
L~l(!!e :~rJM'P ;~()I1~ ,i'·, 
OAt"! 1 
LA-C MQ~TRT 
LMO 
CLA CLL"OPR 
rON 
LL$ 4~ 

~ or 11" P'u ~1! "I" c\ ~J ~h! '"7 \. 
JMS r.RROR 

",/ TY I NTE 
{YJ f/ TYLLS 

, 9C9TqT 74012100 
t •• 6' 40001210 

121 

JMI' INTS2E 

I P .. I NT '- Ff' "L!A~i' 
IN,., "; iii :1 ;,': ::J~. 

i~~\l ~f\~ 

I T V p E 'NV_\.:'-t, j A ! 

PJ.&ttot~~iatM 
pa~e:~~os 

IWi IT pt'tl~lt'~'LAa 

~I~~~ ~ t, 

IL"AD 1~:~1~M:~,\ i 

~"<nw~ ?,:"!i.,. 

"~3r0 ! 

I EV[CUT,i:'r r ,\:4 f'n!: "" 
IS~OULn NOT '" M!AE 
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INTS2. OAC AC£ND IIAvE flU:SULT! 
LACS 
nAC ~CEND 
LACe 
OAC MQrND 
AZA 1M" SHtFT OK' 
JMP .+~ 

LAC AC[NO 
!ilAD RIT0 IA;, SHr~T 01(' 
SKP 
~JMP .+~ 
LAC SC£ND lie rio ,TO 0t 
SNA 
JMP TNTS2£ 
JM~ ~RROR 
INnAT 
TVLlS 
SCST..RT 740001 
~D~5 
LKSTRT 500000 
ACSTDT 60'U,00 
MOSTQT 611001 
TVPATR 
LK9TI:fT 510000 
AC[NO 600001 
MQrN" 6"130.00 
TVLACS 
SC~ND 141100 
0 

INTS~E, T8' IW,lT IN eAI' 0' 
,JMP •• t IE_RDR TY'!DU, 
JMS SWITe"" • • • • • • 
tNTS'-L 
,JM!; 9WTC~S 
INTEST 
LAS 
AN" 91T6 
SNA IT¥PE AT rND IITt 
,IMP .. ~ 
LAW 13 
TV. 
IS' OHARI( 
JMP .+4 
JHS ORLF 
LAl"! NaIT., 
CAC CHARI( 
LAS 
AND BIT' IC¥CLE ALL TlaTI 
SNA I.', 
JMP I:fANSt-t, IN'" STAY IN IItAND~M8 
JMP NOPAO "T,AT lET U, T!IT 

ITART 



"/, 

r 

A~ k1\ny other HIlfS {lreil1~~~1~,1 a~ld the program listi~~ P~o.-,_ 
'~/ided, sbould !b~ CO~'U£l'~,11t~,a f1 

"''',,-

D~ 3\ft.r~"final HLT ~,et }~JCSO 1., ~rhi:1i will allow tile pro-
'gram to' run t~nt;1nll~lfj ly ~ 


