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ABSTRACT 
•••••••• 
'HIS PROGRAM IS OESl~N~O TO OE'ECT A ,AULT JN THt 'PP•~2 
~EHO•Y AODRESSJNG HARDWARE, ALL or AVAILABLE HEHORY JS r1AST 
!tT TO ,,,, OR 7070, AT TME START or EACH PASS THE MEMORY 
CONSTANT IS CQMPLIMtNT~D 1 THE rPP•l2 THEN STORES ONE 36 BIT 
~ORO INTO 3 CONSECUTIV~ CORE LOCATIONS~ TME rPP READS BAC~ TMfS 
S~ BIT WORD ANO STORES IT INTO TME BASE TABLE THEN GOES lNfO 
'AU$E't TMIS ALLOWS THE OPtRATlON Ot 90TH TME LOAD AND STORt 
'YNCT ONS TO if CHECKE~1 WHILE TH! PPP•l2 IS IN PAUSE, THf 
'0P CH!~KS BOTH 36 BIT WORDS CfHE WORD AT THE MEMORY ADDRESS 
ANO THE WORD IN THf BA~t TABLEi> A' TM! OPtRATORS OPTION T~E POP WlLL 
•HEN CMtCK ALL UNUSED MEMORY TO StE THAT NOTMJNG MAS CMANGlD~ 
•HE PD' THEN QLEARS !H~ PPP WORD Af THf MEMORY ADORESS ANO 
tNCREM!NTS TMt ADDRE~S BY I MEMORY LOCATION AND REPEATS TH! 
'ROC!SS, WHEN ALL O~ H[HORY JS CHECKED EXCEPT THE LOCATIONS 
e~CUP1£D av TM£ PRO~~AM, AT TMi OPERATORS OPTION, TME PROGRAM 
~ILL RELOCATE JTStLr T~ THE NE•T r!ELO~ 
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21 ~£0UIREMENTS 
•••••••••••• 

2a1 fQUJPM£NT ........ '!It~·· 
a, AN rPP•12 PLOATING POl~T PROCESSOR 

! 1 A POPw8 OR POPw12 WITH AT LEAST 4K Or M£MORY 

e. AN ASR33 OR ASR~5 !ELE!YPE 

212 STORAGE ••!.'···· 
'HE PRCG~AM IS LOAOt~ INTO LOCATIONS 1811•2'77 
er FIELO ·~ TM£ PROG~AM USES ALL LOCATIONS or EVERY rztLO 
'£STEO~ 

2il '~El.IMINARV PROGRAMS 
··;···~·-~i··=~·~~-· 
ii.I. POP.S OR PDP•U f!ROCU~OR AND MEMORY DIACNOSUCS 
'''•12 INSTRUCTION TESTS ZA, 281 ANO 2C, 

3~ LOAOING PROCEQURE 
•••••••••••••••••• 
LOAD TME PROGRAM WIT~ !ME BIN LOAOfRe OIAL LOACEA OR PS.a ~OADrR~ 

4i ITARTING PROC£0UR£ 
•••••••••••••••••• 
,, START ., LOCATION eeae IN r1tLO ·~ 

TMt PROGRAM WILi. ~A~T AT LOOATIONl,4~ ~ 
t> SET SRl9•11 TO fHt ~lGHEST MEMORY rtELO TO 9£ TtSTED, 
I) PRESS TMt CONTINU~ KEY 

TME PROCRAM WILL HALT AGAIN'@1~1~ •> SET THt SWITCM Rt~l~T£R AS ~ESl~ED fSE£ "SWITCH OPTIONS"> 
!J PRESS THE CONTlNU~ KtV TO S'ART TME T£$T 1 

'~ •~START 'ROCEQURE 
••••••••••••••••• 
•• OETERM!N( BY TME lNSTRUCTJON rtELO LIGHTS WHICH rZELO fH~ 

PROGRAM lS RUNNING lN 1 

! 1 RESTART ACCORDING TP "41 STARTING PROCEOURE"a BUT START 
AT LOCATION 0020 IN TM~ FIELD DESIGNATED ev THE 
INSTRUCTION FlELO blGHTS 1 
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61 eP!RAT!ON INSTRUCTlONS 
•••••••••••••••••••••• 

61 i ~ORHAL OPERATION 

•·• 2 

·~~--~~~-~~-·~-· 
'H~ PROGRAM !$ NORMA~LY OPERAT!D W!TM SWITCH REGISTER ! 9091~ 

~OMPLETE M~MO~Y CHECK cSRm7 & ~RIBJ 
1•~···~--~~--~~~-~~··•P••~•··~~--~· 

!f SR88 • 8 THE PRO~~AM WILL CMECK EVERY LOCATION IN 
~'MORY EA~H TIME AN ~P~•12 OATA ERROR OR BASE TABL~ 
!RROR CSEE 9i ERRQRS~ JS CtTECTto• ,, TME rPP•12 IS 
STORING TH! rAC lNTO T~t WRONG ~OCAT?ON1 TMlS Wl~L rlNO 
THt LOCATION TMAT THE ~PP DID STOR! INTO, TME 01,fERENC! 
et•WEEN THE rpp PAl~lN~ ADDRtSB ANO THE UNUSED MEMORY 
AODRtSS MAY PtONT '0 T~E FAILING AOORESS BIT, 

1' SRIJ • 1 ALL OF M~H~RY WILL BE CHECKED EACH TIM£ THE 
rPP•l2 ODES A STORE ~tiAROLtSS or 'HE SETTING or SRl8i 
•HIS WILL HAPPEN WMt!H~R OR NOT TH~R£ WAS AN ERROR 
et,ECT£0a 

6~1 RELOCATION OPTION CS~I~) 
i•i•·•~··•~··~•~-~~··e~• 

!YERY 'IME ™' ,,,.iz ~OMPLETEI STORINO INTO ALL AVAle~E 
~EMORY, TH£ 'ROGRAM WI~~ RELOCATE !TSEL' INTO TH£ NEXT 
~EMORY 'IELD UNDER T~sr. ,, SRl3 i 11 TMJI RELOCATION 
JS BYBASSED ANO TtM ~R~GRAM RUNS ANOTHER PASS IN THE 
IAHE MEMORY PIE~Oi 

I' $1fM--T" .2.e 
'2-) ci-11..-r4)~ f'l.S'-' tf'f!'l'Y 
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1i SWITCH OPTIONS CSUMMARY) 
•••••••••••••••••••••••• 
SEE "REr," PAR4GRAPH FOR MORE OETA!~ED DESCRIPTION~ 

!WITCH STATE REF 1 OPERATION 
, • f • ' •• ' • , t .. • • • ' , ............. , ...... ,., .... , .... . 
u 

u 

rz 

n 

f4 

" 
u 

r1 

u 

f9 

u 

u 

(~) 
\.. , 

" 1 

" 1 

l!I 
1 

" 1 

Ill ,, 
8 
1 

8 
1 

l/J ,, 
I 
2. 

8 
1 

8 ,, 
fl 
1 

9·,3 

9·,s. 

9i4 

6',3 

•• 
a; 

,.,, 
6i2 

,.,, 
, .• ' 
NONE 

, ..• 

~A~T ON ERRORS 
BYPASS ERROR MALT 

TYPE ERRORS 
BYPASS ERROR TyPEOUT 

CONTINUE T!ST AYTER AN ERROR 
LOOP ON ERROR 

RE~OCATE THE PROGRAM TO THE NEXT '!ELD 
RUN TH! PROGRAM IN TME SAME rlELD~ 

TYPE ENO 0, PASS lNrORMATSON 
SUPPRESS ONO OP PASS TYPEOUTS 

CONTINUE TO NEXT PASS 
MALT A' £NO 0, A PASS 

CONTINUE COMPARE A'TER AN ERROR 
START rPP AT TM£ NEXT ADDRESS ArTER AN ERROR 

CHtCK fPP OATA ONLY CNORMAL MODE> 
CH~CK ALL or MEMORY (COMPLtTE MOOtt 

CMCCK ALL or MEMORY ArTtR AN ,,, OITA ERROR 
CHECK SRl/J7 

OU!PUT ERROR lNrO TO TME TTY 
OUTPUT ERROR lNro TO TME LINE ,RINtER 

POP•1218l1eE OR IL LET rPP ACCESStS OVE~LlP ~K MEMORY SOUNORJ!S 
PQP•8 OR LINC•& DO NOT LET 'PP •Cetss OVER •K MEMORY IOUNORIES 

OU!PUT COHPLE,£ ERROR lNrORHATlON 
OUTPUT SMORT roRM ERRORS 
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81 fND 0, PASS 
••••••••••• 

~ 

!ACH TJME THE PROGRAM RELOCATES TO rJELD e JS CONSlDER£0 TME 
fND or 1 PASS THROUGM !HE TESTi ,, SRl3 ' 1, CNO RELOCATION) 
THE ENO or PASS ts WMtN THE rP~•12 STORES INTO TME LAST 
LOCATleN IN TH! LAST FJELD UNOfR TrSTi 
AT TME END or EACH PAS~ A PASS COUNTER lS INCREMENTEDi 
!ACM ERROR COUNTER is ~HECKEO POR AN OCCURENCE or AN ERROR~ 
rOR EACM NON iERO ERROR COUNTER TH! NUMBER or !KRORS 
er TMA' TYPE CSEE "ERRORS") ts TVPEO OUT, THE PASS 
~u~eER is ALSO TYPE01 ,, SRS9 ' 1 THESE MESSAGES ARE 
!UTPUT TO THE LINE PRlNTER 1 SETTING SRB• ! 1 WILL 
SUPPRESS TMESt OUfPU!Sa ~ACM 'lHE TME ENO or PASS 
tNrO"HAT10N 1$ OUTPU! ~SRB•fl) TME ERROR COUNT!RS 
AR! RESET TO ~ERO~ !HIS HtANS ™'' roR A GIVEN ENO 
er PASS TYPEOUT, THE t~ROR COUNTS ARE THE NUMBER 0, 
fRROAS DETECTED SINCE !HE ~AST TVP!OUT~ 
•H! YORHAT OP THE TYPtOUT JSI 

•XXX rPP DATA ERRORS 
JXXX SASE TA8~E ERRO~S 
·~xx UNUStO MEMORY E~R~RS 
!NO PASS XXXX 

tr SAB9 • l THe PROy~AM WI~~ HALT WHtTMEA THE TVPEOUT 
e;CURS OR NOTj 

tr SR9' •• THE tNO ~r PAS~ MA~T WlL~ IE BVPASSEO~ 

~~~~~~~-~ 
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91 fRRQRS 
•••••• 

91l fRRQR TYPEOUTS (SRBi> 

···--~~--~~--~~--~~-· 
,, SR8!•1 TYPEOUTS Wl~~ BE SUPPRESSED 1r AN £RROR rs DET£C,ED~ 

J' SR8if9 THE TYPE 0[ ERROR, rAlLING ADDRESS, AND ERONEOUS 
eATA WILL BE TVPEO ON !HE TTY~ rr SR8t!l1 TME HESSAGE WlLC 
!t OUTPUT TO TM£ LPI! OR LPi~~ 
'HE '0RMAT OP THE ERRO~ TYPEOUT lSI 

TYPE 0, ERROR 

ADDRESS GOOO BAO 
• xxxx xxxx xxxx 

xx xx xx xx 
xx xx xx xx 

THf "ADDRESS" 1$ TM£ r]ELO ANO ABSOULTE ADDRESS WHERE THE 
!RROA WAS DETECTEOi CS,£ INOIVIDUA~ tRROR TYPES BELOW 'OR 
THE MEANINC 0, EACM AQQR£SS 1 ) 

"~000" JS WHAT THE ~~ BIT CORRiCT OATA WORO roR THAT LOCATfON 
SHOULD BE THOUCH THE WORO IS ONE ~6 BIT 'PP•l2 WORO, IT rs OUT~ 
•UT AS THArc i2 BIT wo~os AS rouNo IN 3 coNstcurivt MEMORY LOClT!ONS~ 
ALL THREE 12 BIT WORQS ARt TYPED EVEN THOUCH ONLY i WORD HlY 
'' IN ERROR, 
"BAO" IS THE OATA FO~NP IN MEMORY AT "ADDRESS" AND THE NEX• 
I MEMORY LOCATIONS~ 
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912 'YP£S or ERRORS 
!'!"~--~----~--~.-
'HERE ARE 3 TYPES OF E~RORS CMECKEO roR IN TME PROGRAM~ HERE 
!S A DESCRIPTION OP EA~H TYPE Of ERROR~ TME HEADING IS WHAT 
~ILL BE TYPEO IN TME "!YPE or ERROR" 'IELO or TM£ TYPEOUT~ 

9i2 11 !RRQR IN rPP•~2 OA'A WORD 
' , • • JI • ' ~ .. • • t ~ c • 

f I I I I I I I t I I I I I I f t I I f I t f t I 

!AO DATA WAS POUND JN M£MORY WMERE TME FPP•12 WAS SUPPOSED 
TO STORt ITS FAC~ TH~ EAC SHOULD HAVE CONTAINED ElTHER 
'2'2 2525 5252 OR TH~ ~OMPLlMENT or THIS, Ir TME BAO OATA ts 
SIMILAR TO TMIS EXCEPT roR A fEW BITS THEN TME FPP•12 DROPPED 
eR PICKED•UP THESE 8lT~ If TME BAO DATA IS 7079 OR 
r7e7, THE ,PP.~2 010 NOf STORE INTO THlS LOCATION, IF THE 
,ROG~AM 1$ ALLOWED TO ~ONTINUE WlTM SR9611 IT WJLL CMECK A~L 
tNUSEO MEMORY POR AN ERROR~ THIS SHOULD TELL Ir TH~ FPP STORtD 
JNTO TME WRONG AOORE~S OR It IT OJO NOT STORE lNTO ANY ADDRESS~ 
eN' OTHER POSSIBLE FAILURE TMA' COULD CAUSE TMlS TYPE OF 
fRROR IS IP TME BAO DA!A IS 52'2 5252 5252 OR THE COMP~IMENT 
eP TMJS, THIS WOULO O~CUR lY 'HE ,p, STORED lNTO TM£ QORR!CT 
•DORESS, iUT STOREO !H~-WRONG PORT!ON or TME YAC, 

~ 



9·, i' 2 

9'1I13 

rRROq IN SASE TABL! 
~ , . . . , . , .. . ........ , .......... . 
•''£• 'HE rpP STORED l!S rAC INTO ME~ORV AT THE TEST ADDRESS 
IT LeACED THIS DATA 8A~K INTO THE rAC ANO STORED lT INTO TME 
IA~E T•BLE~ THIS wo~o IN !HE BASE TABLE WAS FOUNQ TO BE BAO~ 
tr ·~ !RROR IN THE FPP•12 DATA WORD CSE£ 9~2,1> AND NO ERReR 
fN TWE BA$E TABLE ocgu~s THE FPP STORED TH! CORRECT OATA 
fNTO TM£ WRONG LOCATION, JT ts UNLIKELY THAT TMIS ERROR W00LD 
eccu~ WITHOUT AN ERROR JN THE fPP•i2 DATA WORD HOWEVER IT rs 
'01i!BLt 1 lF THIS I~ !HE CASE THE MOST LOGICAL SUSPECT WOULD 
THE •FLOA" 1N$TRUCTl0N WITH ADDRESS MODE 3 (SINGLE WORD INOIRECT>~ 

TH! ADDRESS !N THE !~PEOUT JS THE ADDRESS or TM£ BASE TABL! 
~H[Rf THE DATA WAS S!O~ED! IF NEC£SSAAY1 THE PPP•t2 MEMORV 
ADDRESS CAN BE FOUND JN LQCATJONS 42 & 43 OF TM£ lNSTRUCTleN 
'l£L01 

f RROR IN UNUSEO MEMORY 
' • I • t f • • f • f t r t P • ~ ...................... , 
IAD OA'A WAS VOUND IN A MtMORY LOCATION UNUSED BY THE 'PP•[2~ 
•HE AODR£$S IN THE T~P~OUT 19 ADDRESS WHtRE TME VIRST ERROft 
~·· '0UN01 THE NEWT 2 WORDS ARE ·~so TV,ED IN CASE TMJS IS 
'Hf 'PP•1i OATA WORO, TMt GOOO OAfA WILL 8£ 7171 OR 
r111' I' THE BAD OA!A IS SlMl~AR fO TM£ GOOD DATA THEN TM! ,PP.12 OATA SREAK MAY ~AVE Dls•URBED.SOME UNUSED M£HORV LOCATIONS~ 
•Htl TY,E 0, rAILURt I~ PROBABLY IN THE MEMORY RATHER THAN 
f N THE rPP.tt THOUGH £XC£$SlV£ NOISE ON TH~ rPP•12 ADDRESS 
LINES MAY BE TMt CAU~ti I' THI BAO DATA JS 5252 2525 52!2 QR 
fHE CO~'LIMtNT or THI'• THC ,,, STORED ITS rAC INTO TMIS 
LOCATION INSTtAO or !H' CORRCCT LOCATION, AN ERROR IN TMt 
'PP•l2 CATA WORD SMO~LQ MAYE B!EN tYPEO IEPORE THI$ ERRORi 
IY CHECKING THE DlFrER£NC' IN ADDRESSES 9£TW£EN THIS 
TYPEOUT ANO THE rp' QATA tRROR1 A BAO AOOR£SS BIT CAN BE 
,~o~ATEO 

() 
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' \ 

) 

f 

(--,, 
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~RROR MALT (SR00) 

-··~------~~--~~--
fF SR00~0 THE PROGRAM WILL HALT AF,ER TME TYPEOUT 1 AT THIS TIME 
THE FPP•12 JS !N PAUSE 1 TME FPC CONTAINS 0031 l~ 91TS 3•4' 
jNO THE INSTRUCTION ~IELO JN ifTS 1•2~ TH! OP ADDRESS CON,AtN! 
fl'1 IN &ITS J•14 ANq !ME JNSTRUCTfON 'l£L0 JN BITS 0•2 1 'HE 
,AC CONTAINS THE OATAi THIS SMOULO BE 5252 2525 5252 OR TME 
COMPLIMENT~ 

·~· LOOP ON ERROR CSRS2> 

,.,, 

, .. 
I -

\ •.. ' 

;.,--~---~~--~~--:~· 
~~[N AN ERROR IS OET~C!EOa TM£ rPP.12 IS IN PAUSti I, SRl2~1 
THE PROGRAM ENTERS A L?OP WHICM rORCES TME rPP TO 00 
CONTJNUOU$ STORES AND ~OAOS AT THE BAD ADORESSi TMIS IS DONE 
IY STARTING TME rPP EVtRY TIME IT ENT£~$ PAUSEi IN TMIS LeOP 
THE OP ADORESS CAN B~ ~H£eKEO WITH A seOPEi THIS LOOP WILL 
CONTINUE UNTILL SRl2 I~ RESET~ 

CONTINUE CHECK CSRI~~ 

·····9~--~~--~~--~··· 
~HE~ AN ERROR OCCURS I~ SRl6•~ THE PRQQRAM WILL BYPASS 
CHECKING roR MORE ERRO~S IN TMr LAIT rPP OJERAflONi TME PROCRlM 
~ILL CAUSE TM£ rPP.i2 TO S!ORE INTO THE NEXT MEMORY LOOATION 
AND CHECK 'OR ERROR$ T~ERE~ TME REASON roR THIS 
ePfJON IS THAT THElt C~ULO IE s TY•ts or ERRORS TYJED ;oA 
!ACM rPP ITORti TME O~tRATOR HAY ONLY WANT THE 'IRIT 
e'fECTEO 'RROR TO It T~PEO AND BYPiSS PURTMER TYPEOUTS~ 

SH~RT TYPt~UT f $R1l~ 
iw9••r~~·~T··~~·-~,w 

'~ SR1l • 1 TM£ ERRO~ !YPEOUT WJ~L CONSIST or THC 
ADDRESS LINE ONLY~ !HIS SYPASStS fHE i HEADER LlNCS 
AND THI 2 DATA ONLY ~JNESi 

LINE PRINTER CSR191 .. . . ' . . 
··~--~,··~~··t·•··· 

sr SRl9 • 1 THE PRO~~AM WlL~ CMECK WHICH LlNE PRINTER 
ILPll OR LPlll IS ON T~t SYSTEM AND OUTPUT ALL MESSAGES 
•O TME PRINTER~ 

ff THERE JS A PRJN'E~ ~RROR OR NO PRJNTtR AVAILA!Lt1 
THE OUTPUT MESSAGE WlL~ Bi LOST, 

,.-.,.. 
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1t721 OlwZTAI. EOUIPME~T CORP,, MAVNARO, HASS, 1111 0 l Al.1111 VIiii.! 

i 
;s 
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' 6 
1 
I 
9 

u 
u 
12 
u 

0 

ICCPYRJG~T it12, DIGITAL tQU!PME~T CORP,, MAVNARO, MAss: 

IPPP•~2 ADORESS TEST 2 

I F"A0Dllf2 V1f,d6'67 

I BILI. LArl.AMM£ I WALTER MANTER 
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/~OPVRlG•T ~9121 D!GlTAL, £QUlPMENT COR,,, MAVNARO, MASS, 11 DUL.U VH3 2oAUG•72 

14 
1:> 
3,6 
11 
1,8 
19 
20 
2~ 
22 
2~ 
24 
n 
26 
27 
28 
29 
31 
3l 
32 
33 3. 
3' 
36 
37 
38 
39 ,, 
•l . 
•2 

·~ '' ,, 
" '1 
'8 
'9 ,, ,, 
52 ,, 
" 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

SWITCH $£T1'JNCS 

SR00 2' 
1 

SR01 0 
1 

SRl!l2 l!J 
1 

SRl!I~ {II 

1 

SRU l!J 
1 

SR0' ~ 
1 

SR216 0 
1 

SRl!l7 121 
1 

SR218 121 

1 

SRH I 
1 

SRU I 
1 

SRU 1J 
1 

~Al,T ON ERROR 
8YPASS ERROR HAL.T 

TYllJE ERRORS 
By!IJASS ERROR TVP~OUT 

CONTINUE ArTtR AN !RROR 
L.OOP ON ERROR 

~EL.OCATE PROGRAM TO NEXT F!EL.0 
RUN PROGRAM tN T~t SAME f lEL.O 

TYllJE E~D or PASS lNroRMA,lON 
SUPPRESS ENO or PASS 'VPtOUTS 

CONTINUE TO NEXT PASS 
HAL.T AT ~NC or PASS 

CONTINUE COMPARE APTtR ERROR 
START 'PP AT NEXT WORD AfftR ERROR 

CHCCK IRll CNORMAL. MOOi> 
CHfCK AL.L. or M£MOR' rceM~L.!T£ MOOE) 

CHECK UNUICO MCMORY TO r!NO TMt 
rpp CATA ''TER AN tR~O• ts 0£,!CTEO 
CH~CK rPP OA'A ONL.• 

OUTPUT ERRORS TO TME f 'Y 
OUTPUT ERRORS 'O T~E L.PIS bR L.,12 

NO' • PQP•I OR L.INe•S eoMPOTeR 
A 'DP•I OR L.tNC•B ~OMPUT!R 

OUTPUT COMPL.ETE !A"OR 'Y~EOU' 
TY'E ERROR AOOA£SS L.!Nf ONLY 

--~---.~-~--=-= --'~- -m-

.......... 

7139 PAGE 2 



ii 

I 

:) 
( 
I 

ICOPVRIGWT 1972, orGITAL EOUIPHENT COR,,, MAYNARD, MASS, 11 OIALU v1n 29AUC.'2 

'' '6 ,; 
'8 
,9 
68 
61 
fl2 
u 
64 ,, 
66 
67 
61 
6; 

'" ,, 
72 ,, 
14 ,, ,. 
11 ,. ,, 
Ii 
Ii 
12 ., 
H 
I' 
•• 17' 
18 
If ,; ,, 
92 ,, 
94 ,; ,. 

'_,+o _:~--:;~--

0 

ee21 ~oot• 21 

""'1 

""'' Hit 
1131 
llJHZ 

I r~P•l2 lNSTRUCT!ONS 

r'6USE• 
J'l,,OAi 
rsu• 
JA• 
rci.•• 

1931. 
Hiii 
HH 
UH 
H12 

I Pf'.'P•U IOTIS 

6,53 'PCOM! 6553 
6'55 ,,ST• 6555 
6956 'PRSTt 6'96 
6J52 'PIC'' '''2 

I 1.~I' 10!'9 
6f6~ LIRI 6643 
•t•i 1.sr1 66f J. 
6f t6 L'e• 6666 

.. ,, 
6664 .. ,, 
6694 ... ,. 

I 1.~12 

L"' LPft1 
LC:P• 
LI.II 
1.$0• 

IO!'S 

6651 uu 
66i2 
6694 
6661 

I IDT!~ roR BOTM ~lNE PRINTERS USED TO CH!CK WMfC~ PRINTER TO USE 

6662 ''LG~ 6662 1seT PRINTER 'I.AC 'O" fEST 
666l C'L.G~ 66~1 ICMECK WMICM '"INT!R IS 1Vl1LABLE 

) \____ 
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/~OPVR~ 19721 Q!G!TAL tOUIPMENT CORP,, MAYNAR01 MASS, 
'~ 

~ 
I 

u , DUL.ii VIU 2dUG•72 7i39 PAGE 4 

97 
98 PMOOt 
99 

Vil !1111109 •Ill 
i~1 
iP12 H~a 0"2!9 !BLO~K HI 
i 1113 
iru 
~1115 0129 •29 
l"~ 
ie1 en" •171' JMS CLEAR /NORMAi. STAR'r 
i111• 1021 5962 JM' POl'T 
UJ9 

/R~LOCATE PROGRAM ,ROM SR ue 911122 47'6' JMS SEU 
a.u HU 5162 JMP PDPT 
U2 u:s 91112' .,,,, JM~ SE24 /GET DATA ,ROM sw1tCMES 
u~ PJll' 5162 JMll POPT 
U.' 
u~ lllllH 5174' JMlll RES TOR /RESTORE "BIN" AND JMP TO 1717 
U'f 
Uf llU1 1192 K21 HIZ 
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19721 D!GITA~ tOVlPMENT COR'•• MAVNARO, MASS, 91 Ol AL.U VH3 2dUh'12 

&UJ 
t22. 
i22 
u~ 
1:u 
U' 
L2~ 
121 ue 
a.29 
3.311 
,31 
a.:s2 
a.s~ a.u 
a.n 
Ut 
LS1 
is@ 
L39 , .. ,., ,,, ,,, ,,, 
LO ,,. ,,, 
'"' ,,, 
'" ,., 
&92 
a.n ,,.. 
,,; ,,. 
l'1 ,,, 
'" '" ,,, 
ua 
a.n a.u 
Uf 
16~ ,.,, 

0n0 
fleJ!3, 
HU 
1!1933 
1!19!4 
HU 
0!'36 
H:U 

"'" ,,,,, 
no 
9143 
111144 

""" 11!146 
041 
UH 
H'2. 
llll!Z 
Hl1 
111994 
1111'5 
l!leJU 
H'1 ,,,, 
11!16S, 

uu 
UH 
l!l!!J64 

'"" l!lta66 
H61 

() . 

- ... •) 

0ns 

21111!11 
Ql~llJ1 

'•"" lllPJe.12 
06H 
621'2 
use 
mine 
1911 
e!HEJ 
HH 
SHI 
'2'2 
2'H 
'2'2 
HH 
lll"H 
IHI 
fl Ht 
llH 
e.lllH 
11941 
IJllll 
Ul!lll 
lllf!lfll 
llJHl!I 

16U 
H21 
760 
., 14111 
3U1 
51'3' 

·~llJ 

lr~P•12 INSTRUCTIONS 

ITME fPP•1i GE'S OATA PROM OATA1 AND STORES tT INTO 
ITME MEMOAY LOCATION IN Ar1.o ANO APNTR AND TME NEX' 2 lOCATlONS 

j;~~NM~~~~~s.~~~E~~: ·~~ iS~~·,~~~~~,;~E9~i~. l~~~o'~i,~·~ ;~oM 
/BE 9MECKE0 1 

rpp, 

f'RJA1 

DA'l'A1 
rust, 
Ari.Di 
APNTR, 
onu, 
OA'Ait 
DATA~, 
DAU,, 

,,,, 
'""' 
"'• 

I 

f PAUSE 
f"l,,DA 
rsu 
FC~A 
r1i,1H 
rsu 
.JA 
rPP 
19'12! 
!' 
l!I 
e 
'252 nu 
'''2 l!l 
l!I 
l!l 
21 ,,, 
" IA!tE 

" " l!l 
PJ 

2m!. 
6U 

6"8 
?.H 

/WA!T roR PDP 
11..0AD OATA WORO fROM BASE 'ABL.t 
/STORE OA?l Af AOO~ESS SN BAS£ TABLE 
/CLEAR TM£ f"AC 
11..0AO DATA BACM ;ROM MfMORV 
/$TORE OATl tN BAS! 'ABL.E 
1r:i~o BITS Wl~L. e~ CHlNGEO BV TM£ 
IP~P £ACM 'lM! TM£ PR06RAM lS MOVfO 
IOATA TO 'tl..L MEMORY WfTM 
/iASf TABL! 
1rtEL.D B!T! 'O~ f"S'A AND 'L.OA 
/t2 llT A06R reR rSTA IND PL.DA 
/DATA TMt ,PP WILL 
/$TORE lNTO ~£MOR¥ 

/DATA TH! 'PP READ BACK 
/,AOM MEMO~Y 

IACTlVE PAMAME,ER fAIL.t 

/BASE TABli,r PO!NftA 

/TUT SR•~ll'J 
1zr ~t! rl.AG L.OQAT!ON LAP 
/TMt H~ST CP IS A POPel OR 
/JNHli!T OV£AL.APPlNG or 4K 

L.!NC.S 
BOUNORZtS ev ,,, !NSTRUeTtONS 

I 
ftOPT1 L.AI 

ANO 
SIA 
CMA 
OCA 
JM!' 

e1,.A 
1<2 

LAP 
START 

IRf AQ SW Rt:G 
/[UM I NE $Ft Ul 
IU IT SET T 
/YU 
/CONOlflON 1,.AP MEMORY 41( SOUNClitV rl.AG 

71!9 PACE 5 
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ue 
U9 00121 •711J /CONSTANTS ANO TEMPO"ARV RfGtS•ERS 
'721 
411 1'!11'1111 000111 CPNT".f t 0 /ADDRESS POINT£RS 
472 12'11111 000111 l'PNTRe 

°' .,3 0"'12 0""" £PNTR1 " . .,. Q!llJ'J 000e Tll'NTR 1 121 . .,, el(l'14 090e TAO OR, Ill 
.,~ IH"' 12'01!10 WCNTt Ill /COUNURS •n ""''6 lll0fJ0 fCNTt rlJ 
• .,8 ""'' uo ETCN!t 0 /ERROR TYPEOUT COUNTrR 
l79 "'-~" lllHI E'.CNT11 " /ERROR COUNT :I. 
l8111 eJl,11 0H21 E:CNT21 I!! /ERROR COUNT 2 
•81 flJ.02 

"'"" 21 
F.'.C:NTJ1 

"' 
/ERROR COUNT 3 

l82 Glll.U m00e PCT1 Ill /PASS eouN• 
l8~ fJJ,14 lllH21 l.lMl!t " /U,PtR YtE~O LIM!' 
a.a~ 0J,CJJ5 02100 rsw, " /SWITCH 
l8' fJJ,U Hll'JllJ TS,' ei 
.,~ lllU7 0215 T~U· U5 
l91 11111 0212 T2121 212 
l88 eiu1 '"" 

,..,.,, .,., 
l8? llU2 1141 TM01 ·•Ill 190 eu~ eus '1"1Ht 11111! 
l9~ eJU4 Sl411J '241111 20 
192 1111' 1!1~06 CRl.r1 PJU6 
19~ fl116 lllJH UUF' 1 RI 
194 0u1 rll llJll f1J f.I 

19' llJ.U HH 
"' J.9' lllU """' 1..-. fJ IOVER~AP M£MORV 4K 90UNDRV rl.AO ,, 

19, 
a.n 
ZH 1291 PAGE 

-------~-
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ill!~ 
2lll2 
~IU 
204 
20; 
j(e!6 
?07 
zu 
209 
au 
au 
212 
u~ 
u• 
U$ 
Ut 
a11 
us 
22,9 
ue 
u~ 
U2 
n~ 
224 u; 
izt 
a27 
~2' U9 au 
U& 
au 
u~ au 
as' 
i3t 
~37 
au 
i39 
~48 
a•~ 
i42 
a•3 
244 
~o 
Z46 
24' 
1148 
ao 

~2flil 6'52 
18211 U4et 
111212 71i14!a 
llJ2U 3e48 
t12e4 4i"6 
l!J211l' 5251 

020 ~21k\llil 
11!211J7 41'1?' 
182UJ 41'6' 
12U. 16!!6' 
1212 U.72 
BZU 31'1 
!214 U'1 ou sau 
UU 6iU 
ll:U.1 1941 
UH HU 
'1221 2111'1 
U22 '2U 
llJZU 41"17' 
uu uu 
uu eiJe 
UH 'U2 
111221 711111 
l!JUS 3it6 
11J231 1'.C!l6 
eu2 '"'t 02:53 uu 
11J2u nu 
PJ23' '~" 111236 U16 
ezn 4776' 
12•1 7141 
n•1 1116 
C!l20 .,.,, 
1243 1U7 
f.12'4 3,,, 
120 nu 
111246 uu 
UH SZU 
U'el !f216 

t"'j '"· .• 

1seT ·~~ OP MEMORV TO A CONSTANT, 
ITME CONSTANT WlLI. BE eOMFl.IME~TED 
ltAC~ !IM~ T~E PROGRAM IS MOVEO TO A NEW PtELO 
llf ~P~C%AI. ENTRV 21124 MAS NOT BEEN USED1 fM£ 
ICON~TANT WILL BE eeee OR 7777, 

SU"! 1 F'P l CL 
TA 0 
CMA 
OCA 
JMS 
JMP 

C1,.COR1 

eri.o, 

e 
JM~ 
JMS 
$NA CL.A 
u.o 
oe• 
TAO 
ClCA 
CQll' 
TAD 
oc• n• 
JMP 
JM' 
TAO 
ANO 
Cl.I. A'l'I' 

"•" oe• 
TAO 
es• 
TAO 
SNA SPA 
JMI' ! 
XU 
JMS 
ez• 
TAO 
SNA Cl,,A 
UC 
oc• 
TAO 
TAO 
OCA 
JMll 

OUA 

OAh 
Cl,.COR 
ST,.PP 

PP~O 
Gf'LD 

CEN0•3 
CPN'I'~ 
tcor 
cri.:o 
H 
OAU 
CPNTFI 
CPNTR 
cn.o 
"'~O 
er~o 
t?e 

,,. 
TS, 

L.HHT 
CL.A 
Cl.COR 
'l't 
i;ri.:o 

H 

tEND 
CPNTR 
C'LO cu 
C'LD er Lo 

/Cl.EAR THE rpP912 
/GET DATA WORD 
ICOMPi.lM£N'f !T 
/STORE N£W DATA wo~o 
/St'!' Al.L AVA!LAB~E COR! TO A CONSTANT 
/STA~T TM£ f P-wi? 
/S~T MeMORV 'Q A CONSTANT 
lifT OATA ,!tl.0 • ,ROG.AM Pt£1..0 
IG~T P~CCRAM r!ELD B!TS 
/lS PROGAAM lN rtE~D ~ 
IVES • BY,lSS ~AOG~AM AREA 
IS~T POlNT!R Te SflRTING ADDRESS 
IOATA '!£1.S m f NSTRUC'l'f ON 
IS~T Cl.EAR PftLO IOT 
/QI.EAR MfMORV r1~1..e POfNTER 
/GET OATA 
l~TORt IN MEMO~Y 
/INC~EMENT POJNTtR 
/STO~E NtX' MEMOAY LOCATION 
/END OP r1rLO • R£8TOR! DATA 'ltlO 
/GCT CL.C '!E~O e~r 
''~TRACT r!tL.O BiTI 
IMOVt 'l£~e St's fe le 9•1l 

ISAVt ;l!l.6 BI'S 
IRUTORE AC 

/COMPA~E W!TM UP-E~ flELO L.1Ml'c 
l'INUM£0! 
/YU • RETURN 
/INCREMENT rtE~O lfTS to NEXT 'iELO 
/GfT '~OCRiM rtELO S!T9 

ICCMPA~t W!TM NEXT rtt~O 
/GOING f~ BLEAR IDROGRAM rt~L07 
/YtS • BVP&SS PROGRAM iR£A 
/$ET $TARTfNG AOORtSS !N F!ELO 
/GET 01.,0 'f£LD cor 
/lNCRtMENT rtE~D B!TS 
/STORE N£X' ,l!LO eo, 
!CL.EAR NEX' rffL~ 

7139 !DAGE ; 
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iH 
251 
252 
Z53 
254 
255 
256 
i57 
258 
U9 
2HJ 
a&i 
an 
an 
264 
at'­au 
U1 
168 
269 
1711 
a1i 
272 
,.,~ ,.,. ,.,; 
l't 
177 ,.,, 
2'9 
au ,., 
212 
Uf 
IH ,., 
aat 
111 
IH 
a•? 
191 
i9l 
''2 iH 

0251 
Pl2'2 
eizn 
1112'4 
112!5 
1!12'6 
l'J2!J7 
l!IZUI 
0261 
1!1262 
11263 
llH• 
111265 
1!1266 
llJ2'7 
llJ21f!I 
1271 
1!272 
1271 
11274 
127f 
1276 
1!217 
13H 
1311 
llUZ 
1313 
U14 
UH 
11~116 
eu1 
HUI 
liJU 
IH2 
lll:SU 
eu4 
H15 
uu 

~ 
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•111 1 

6552 
7i0JI 
6224 
1iL116 
1ll'l6 
1i,H 
6224 
7U2 
7UI 
38'2 
U65 
uu 
3942 
3141 
U44 
714111 
3144 ,,.., 
79411 ,,,, 
U46 
711J41 
3946 
4716' 
U64 
3136 
47'6' 
6UJ 
7Zfll0 uu 
"" 102 ,,,. 
7eu 
7620 
5U2 
9U7 

/SfT u~ THt ,,, ANO START TME rPP•lZ 
/SET T~E rtELD BITS tN APTl!I TO TME PROGRAM F'!ELo: 
/SfT T~E 'IELO BITS O' T~E "JA" INSTRUCTION TO TM£ PRO~RAM rt£L0~ 
/COMPLIM£N! THE rPp OATA, 

STF'PP, ,JMS 
rPICL 
CL,A 
RI' 
RTL CLI. 
RTI. CLL 
RTL, CLL 
RI' 
RTR Cl.I. 
RAR CLI. 
oe• 
TAO 
OCA 
OCA 
OC:A 
TAO 
C:MA 
oc• 
TAO 
CMA 
oc• 
TAO 
CHA 
OCA 
JHJ 
TAO 
DCA 
JHS 
rPCOM 
Cl.A 
TAO 
,PST 
Ml.! 
rPRST 
RTR 
SNI. Cl.A 
JMP 
JHP 

PF'LO 

A Pt 
CJ"PP 
f"PC 
''L.D 
APNTR 
OAU1 

DAUS. 
D4'A2 

OAh! 
DA'h:! 

DAh3 
ar1.o 
CJA 
F'RJA 
ar~o 

CA" 

• •:I 
RUN 

/$ET OATA 'LO p f NST rLo 
/CL.EAR TME F'PP912 

/G'T INSTRUCTION r!ELD BtTS 

/MOVE 6 BITS LEF'T 

/GET VlEL.C BtTS AGAJN 
/rlEl.0 BtTS AR! NOW !N 
/BITS S•' ANO ••11 
/SET APT '!ELD B!TS 
/~!T ADDRESS 0' PPP tNSTRUCTIONS 
/SET ,PC IN TMf APt 
/~fRO 'lEL.O BI'S lN BA!E 'ABLE 
1iERO ADOR!SS IN BISE TABLE 
/COMPLIMENT tMf 0Af A 

l'IRST DATA WORD CtXPONENtS 

/SECOND OATA WORD IM!Wt 

ITMIRD DATA WORD (~SW) 
/GET INST ,lELO ~1•s 
/ADD '~D If TS 'O JA INSTRUCTION$ 
/MODl,V '''•i2 PR08RlM tJEl.D BITS 
IGET PRQCRAM '!ELD BI'S 
/SET F'PP9lt COMHlNe RESIStER 

IGtT APT AeDREIS 
llTART TME F'P•i1t 
''"P•ii o&e NO' ST1Rt 
IQET F'PP•1! STATUS REGISTER 
/BIT 18 TO THE LIN• 
/rPP•l2 tN PAUIEt 
/NO•WAIT 
IV!S•RUN T!ST 

~ 
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au 
~9' 
Z96 
ii!91 
4!98 
~99 

~H 
Jll'l1 
H2 
~u 
~"4 
~05 
~11'!6 
~01 
~!118 
:,1119 
~UI 
iJU 
~u 
~u 
3H 
f U 
Ht 
U7 ;u• 
U9 
Ht 'u JU 
f 2~ 
~2~ 
il!f 
f 2t 
U1 
ua 
UV 
~30 
~JS. 
f 32 
n3 
H4 
~3; 
33t 
n1 u• U9 

0317 
032'!1 
111 :SU 
1!!322 
18323 
nu 
1!132, 
0326 
1~27 
ens 
G!331 
18332 
121333 
nu 
U:!' 
111336 
nu 
fllO 

l!l~4t 
n•2 
fl~O 
U44 
-n4' uo 
1!!;141 
UH 
tr!!iS!IS. 
U!2 
1113!3 
t13!.14 
mu' 
@13'6 
l.!J374 
l!l37' 
t1376 
1'!3'7 

~ ') 

47'16' 
1041 
1042 
1~50 
U67 
3043 
U42 
1~04 
1H6 
U."1 
31''' 
"'' '"'' .,,. 
1912 
7628 
5U4 ,.,,., 

eiue 
1US. 
'6'' !JUS. 
u•~ 
U'6 
16!1 
5iS53 
2043 ,,.,. 
2'4S. 
514S. 
102 

0903 
009 
04U 
1623 
1641 
000 

ICMECK TME rPP•12 ritL.0 ANO ADDRESS POtNfE~S ANO 
/CAU~E TME rPP912 to STORE 1 rt.OATING POI~' WORD 
/ANO PAUSE 1 

RUN1 JMS Gf'~O /GET PROCA4M V!ELD BtTS 
CIA 
UD .,1.0 /COMPARE Wf TM rpp ,1£1.0 BlTS 
SNA CL.A /MATCliO 
uo tENO /VfS • BYPASS PROG-AM AREA 
!:IC• APNTR /$,ORE rPP START!N~ AOORESS 
HO AP'L:O /GET rPP FfEi.:D Bf T! 
C~I. RA!. /MOVE TO ae 6ri8 
1'1'1. 
uo ccor /MAKE eor 'HE SAME AS 'Ht rpp rJEl.O 
oe• ori.:o /MODi'Y COMPARf ~OOT!Nf 

rs?e:P, rPST /STEP ,PP •HROUGM TMr. ~ROGRAM ONCE 
NOP 
rPRST /GET rPP Sh tus 
RTR /MOVt •AUS! Bl' ,0 1..!NI< 
SNI. Cl..A l!S THr rPP !N PAUSE 
JMll' ,•$ /NO • WAIT roR rPP PAUSE 
JMP CMJ'R /VtS • CMteK 'ME RtSUL•s 

I 
llF LAP r~AG JI SE' 
11N~lSSTING OV£RLAPPIN~ or 41< MEMORY eoUNC~lfS 
I 
lNCl,,AP1 21 

TAO 1,.AP 
SNA CL.A 
JMP ••• uo APNT!t 
TAO I< :s 
SNA CLA 
JMF ,n 
tn APNT" 
JMP t lNCl.AP 
in ?NCI.AP 
JMIP ! INCi.AP 
Ml.! ISMOUl.O NtVE~ CET ME~t 

1(3. 01H3 

PUE 

11 S9 PAGE 9 
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:uro 
341 
~42 
343 
~44 

~4' 
~46 
,47 
J48 
~49 

~"'' ,,, 
''a ~n ,,4 ,,, ,,. 
U7 
f 98 ,,, 
'"' u' 02 

'" 16, 
Ht 
f66 
f 67 
f6' 
U9 ,,, ,,, 
'72 
Jn ,,, 
f 7~ ,,. 
'" ,,, ,,, 
f 81 
Ul 
Hi 
~8~ 
f 8~ 
~8' , .. 
'87 
fl8 
J89 
J92t 

fJ4ell Ul4~ 
04111 H79 
uma 1u2 
uu 3il74 
llJ404 1U1 
uu :seu 
"486 U.60 
u111 :se"' 
uu nu 
11411 1V1 
e4u :sau 
111413 6U1 
fJ414 147fJ 
11141' 6U1 
fJ4U 712141 
111417 1474 
14H 764111 
11422. •111' 
fJ422 14U 
un 11•1 
1424 14"4 
UH 7t•rlJ 
lll426 41"6' 
1427 297' 
1!4H 76UJ 
usi. '2'3 
1432 H74 
l!J4U 2111721 
l!J414 91U uu nu 
B41• 111ve 
1411 1UI 
9441 7H2 

11441 '"' fl44Z S.U4 
l!J443 76!5111 
1!444 !12'5 
IJ44' 714111 
u•6 :sin 
1.1447 un 
14'1 UH 
04'2. san 
111492 'ZU 
"4!13 4266 
fl4 1'4 !11133 

/~OM~ARE T~E rPP•12 OATA WORD THAT WAS STQ"EO !N,0 TM£ 
/ADORE~S IN ArLD ANO APNTR ANO ALSO THE OA'A WORO STORED 
/INTO DATA !& WITM 'HE CORRECT OATA~ 
ITME CORRECT rPP DATA IS JN 0A,A1 1 

CMPR1 

cn.o. 
ArLD 1 

CtN01 

UC 
oc• 
TAO 
OCA 
TAO 
oc• 
TAD 
OCA 
"I' TAD 
oc• ce>r 
TAD 
cor 
CIA 

APNTFI 
CPNTR 
C04TA1 
TADOR 
COATA3 
10 
C•3 
WCNT 

ccor 
Rrt.o 

CPNTR 

TAD I TAODR 
SU CL.A 
JMI ERROR1 
TAO I UI 
CIA 
TAD l TAOOR 
SU CL.A 
JM~ 
ISi 
SK!lt CLA 

ERRQR2 
WCNT 

JMJI Ct ND 
UI TADD fl 
IS! CPNTA 
JMP D'LO 
TAO cri,;o 
AND t1111 
Cl.~ !UR 
RTR 
CIA 
TAD 
SNA CL.A 
JMP 
STA 
QCA 
TAO 
TAD 
oe• 
JMI' 
JM' 
JMI' 

LIMIT 

1.JM7 

rsw 
or1.o 
cu 
ori.;D 
ori.;o 
Rtscor 
CKMEM 

/GET FPP AeOAESS 
/S!T COMPARE PeJNTtR 
/GET ADDRESS OP ~000 DATA 
/STORE IN 'EMP ADDRESS REGISTER 
/GET ADDRESS OP AASE TABLE DATA 
/STORE lN AUTO lNOfX REGISTER 
/GET WORD eouNT 
/S!T WORD eouNTER ,OR s WORDS 
/GET PROGRAM 'lELO BtTS 
/CREATE A REStOR£ eor 
/U,OATE TH! PROGRAM 
/CMANG! TO FPP D1Tl rltLO 
/G'T ,pp OATA WORD rROM MEMORY 
/RESTORE DlTA PirLe 

/COMPARE W!TM COOD DATl 
Ill '"" MEMORY OlTl OKt 
/NO • REPORT ERROR 
/C'T YPP IASE tA8Lt OAf A 

/COMPARE WfTM COOO DATi 
Ill '"" BASE TA8Lt DATA OKt 
/NO • REPORT ERROR 
/ENO OP eHrc1<t 
/NO • CONTINUE 
IVCS • R!S,ORE ANY PROCRAM CHANGES 

/INCREMENT POINTER 
/CHECK NU• WORD 
1r1tLO OYtRr~aw ~ MOOl,V COP' 
1crT 01.D 'fEl.0 Bf'' 
/MOVE fO Ae hh 

/COMPARE W!TH LlMl' 
/WAS THAT •Ht ~AST P'!ELD1 
/Yll • CMEeK ,, LtMl' !S rtELD 7 
/AC11711 
/IET 'IEl.0 CHANGE SWITCH 
/GET ,pp OAT• eop 
/INCREMENT rtt~D B1TS 
/$TORE NEW CD, 
/CHECK NrW WORr! 
IRtSTORE D'~O eor 
/CHECK UNUSED MEMO"V 

~ ~-~,~~~~~ .............. .._,......,..,... .... _._..__. .... _...,._._,.._.. ........ a 
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~9~ 
39~ 
.193 
:$94 
395 
~96 
391 
.JH 
~99 
4H 
~ell 
402 
4111~ 
404 
u; 
il:!6 
4!117 
41118 
419 
•1t1 
'u 4U 
~n 
!1~ 

""~ U6 
411 
4U 
419 
iu 
~u 
~u 

~ -

0455 1$,04 
1114'!16 U57 
l!l4!1'7 7640 
fl4'1 5253 
eo1 1ao 
8462 3U5 
114U U.11 
l!l04 3213 
UU 5U3 

!11466 PlQl00 
PJ07 1'.215 
11!4721 1651/J 
un, ••u 
u1a ;1u1' 
un un 
111414 21~18 
llJ4'' 7458 
1!1476 U56 

un U'' IUH U.'1 
llllJl!l :szu uu !1666 

() 

/JP !HE UPPER LIMIT WAS 'IEl..O ,, TM£ r!RST l.OCATtONS or 
IF!E~O Z Wfl..I.. !E CMECKEO TO SEE THAT TME rPP•1! CA~ 
/RAP•AROUNC PRO~ F'!El.0 1 TO rtfl..0 81 

l.,JM'11 TAC 
UC 
SU CL.A 
JMP 
STA 
O(:;A 
TAQ 
OCA 
JMP 

1..hUT 
C•1 

CE:NO 

F'SW 
tCOF' 
ort.o 
OF'l.O 

/GlT LlMlT <SA 9~1{) 
llS 1..lMJT!7 C3!K 0, MEMORY, 
IS' Y~S CH!CK ftAP lROUNO 
/NO • eNo or CMECK 

IS~T F'IEl..Q CHANGE SWtTeH 
/GtT '!El.0 l/J COF' 
/U'1'QAT! PRCGRAM 
ICMECK WORes IN r1r1..o llJ 

/JP !HE CO' ?NSTRUCTtON tN T~E COMPA~t ROV,?NE WA$ MODTrico 
/BECAV~E TME fPP•~2 OVERLAPPED A '%EL0a TH!N l' ~UST B! 
/Rf~!OREO TO J'S ORlGINAI.. 'lFL01 

IU9~0F" 1 ~ 
r•o rsw 
SNA CLA 
JM" t Rtscor oc• rsw 
TAO 0'1.;0 
ANO C111l 
SNA 
TAO au 
TAD t•U 
uo t eor 
OCA or LC 
JM!' I RUCO' 

/RESTORE 0'LO eo, 
/GrT rJtLD CMANG~ SWtTeH 
/WAS QfLO MOOlPltDt 
INC • RtYU•N 
!¥£$ • Rtl!T '!ELD CMANGE SWITCH 
/G~T MOOt'tEO eot 
/~XTRAeT rftLQ Bf Tl 
iA~t VlELO BI'S I m? 
/VfS • 10B tS '0~ •MtS SPEClA~ CAS£ 
/SUSTRACT i ,ROM rtELO Blt! 
/MAK! NEW eor 
IRCSTOR£ C,LO eo, !NST-UCTION 
/R!TU~N 
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12~ 
424 ,2, 
426 
421 
428 
429 
4:Slll 

'3~ 
432 
433 
434 
4:s5 
436 
4:s7 
438 
439 
i4i 
44, 
442 

'4~ 444 
4.; 
446 
447 
i48 
i49 
.. ,, ,,, 
4'2 
i53 ,,. 
~,, ,,. 
4'1 
4,a 
4,9 ,6. 
'u 02 
~n 
464 
46, 
466 . ., 
468 
469 
~nJ 
1n. 
472 ,,3 
414 
47, 
,,~ 

'11 

0!:i'-"3 7604 
nu "'J.54 
Ulll5 765111 
HH 517!5' 
"''llJ1 U,55 
nu 3111'7 mu ,,.,,, 
nu •7'3' 
nu 1ose 
UH 1U1 
nu 31111e 
nu 1v1 
1!517 3~21 
nu ue1 
nu 141111 
nu 1i•1 
nn u•e 
"'" 764111 ,,,., 4712 1 

fl'26 211178 
11517 'inl 
UH •171' 
U31 U2111 

"'32 "''' nu 1U2 
.,,. 71111 
nn :s,e6 
nu UH 
,,,37 7f041 

Ill''"' UR14 11!''1 7151!1 "''2 ,,,,, 
H43 2U6 
H44 •77il' 

"''' 1141 8'46 U.96 
0547 7651!1 
H'lll 1U7 
13551 31111111 
ra5!12 U2111 
un uu 
"'" 3~21 
"''' '~21 un, u•1 
U72 1131 
nn un 
l!l!S74 0614 
1!1575 1:'161'.1111 
H76 18'4 

/CMECK ALL UNUSED MEMORY TO SEE I' ANY LOCATIONS HAVE BEEN CMANG[O~ 
ITME r~P DATA WORO lS eLEAREO TO THE MEMORY CONSTA~T 
/BEFORE CHECKING MEMORY, TM!S 1S SO TMAT AN ERROR WILL NOT 
IBE OE!ECT£0 A' TM[ fPP DATA ADO~ESS, 

CKMEM1 

CMF'~D1 

L.A~ 
AND 
SNA Cl.A 
JMP 
TAO 
OCA 
JMS 
JMB 
SNA Cl.A 
UD 
OCA 
TAO 
OCA 
CO' 
TAD I 
CIA 
uo 
914 Cl.A 
JM~ 
JS! 
JMP 
JMS 
TAO 
ANO 
Cl.I. RTI' 

'"" OCA 
TAO 
CIA 
TAO 
SPA !Nl 
JMP 
ISi 
JMI 
C: I A 
TAO 
SNA Cl.A 
TAO 
OCA 
TAD 
TAD 
tH;A 
JMP 

CMOOE 

CMl'ENO 
t•UI 
tTCNT 
PPPi! 
Cf'LO 

tEND 
CPNTR 
tCOF' 
CH,1.0 

CPNTR 

DAh 

ERROF13 
CPNTR 
CMP'LO 
Prl,;O 
CM,1.0 
cu 

T1 
T~ 

1.lMlT 
e~A 
CM,END 
Tl 
GF'L,;O 

T2, 

Ct ND 
CPNTR 
CMP'LO 
cu 
cMr1.o 
cMr1.o 

/GET SWITCM RE~lST[R 
/EXTRAeT PAS' MOO£ swi•cH 
/PAST HOOE! 
/YfS • 8VPlSS MEMORY CMECK 
/GET ERROR COUNT 
/SET COUNTER TO TYPE 10 ERRORS ONl.Y 
/Cl.EAR TH£ rPP DATA rROM M[MORV 
/GET r1t1.D 81,S IN Ae 9.11 
/11 PRO~RAM IN rtt~O It 
/Y£S • BVPiSS PROGRAM lREA 
/$ET COMPARE POtNTrR TO rtRST WORO 
1cor ee • ITAR' !N rtELD Ill 
1$,T COMPARE M!M;1.e eo, 
/CMANCe TO COMPARE OATl rt£1.D 
IG'T DATA 

/COMPARE WITH eoAAtc• OATA 
Ill OATA CORRteT? 
/NO • UNUSeo MEMOR¥ ERROR 
/INCREMENT COMPARE AOO•tss 
/GET N'XT WORD 1£No o, rsei.e 
/GET DATA ,lrt.D CO' 
liXTRACT '1£1.Q 91,S 
/MOVE TO If TS ••!1 

/SAVE '1£1.~ BITS 
/RESTORE A! 

/COMPARE WfTM ~lMlf (SR 9mi1) 
/WAS THAT THE LAST rt£~07 
/YES • £ND or eH£CR 
/INC DATA ,lELO AlfS 
/GET ,l'OCRAM '!ELD 8tTS 

/COMPARE W1TH NEXT t!E~O 
/IS PROG '!ELO TO 8£ C~ECKtOt 
/VES • BYPASS PROGRAM AREA 
/SET POlNT!R ,0 rJFISf WORO IN r1t1.o 
/G!T OATA PlELD eo, 
/INCREMENT r!ELO B!TS 
/STORE N~W CD, lNStURC,lON 
/CMECK N~XT Pl!LO 

c~ 
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,,, 
~H 
482, 
,82 
483 
~84 
485 
486 
487 
488 
415? 
49111 
49i 
oa 
~9~ 
04 u; 
496 
o7 
in 
n9 
jej 
tfl!l' 
'82 
,,~ 

'94 ,,,; 
'l!lt ,,., 
;n ,., 
'"' f U 
'U 
tU 
n~ 
U5 
'u ,1, 
tu 
flt 
,;ui 
ni 
'22 ,2, 
u~ 

UH 
1160!1 
11!6~2 
111613 
11161114 

l!J"'' 116116 
urn 
UUI 
11611 
18612 
16U 

11614 
uu 
19616 
1611 
OH 
11621 
llJOU 
1623 
IJ024 
IOH 
IOU 
1621 
IOH 
16Si 
l!J032 
16S3 
OU 
963' 
111636 
1163'' 
l!IJ6•111 
fJ641 
1042 
llJ64iJ 
11!644 

•214 
4 717, 
•7U ,.,,., 
1942 
1942, 
uu 
775111 
'a"5 
21U2 ,.,,,, 
'•"2 
SHiii 
1Zl!ll 
1U~ 
31'9 
11•2 
1i16 
1H4 
U.71 
!227 
uu 
!115 
6H2. 
uo 
un 
281'' ,,,.. 
!5614 ,.,, 
'221 
U21 
1U6 
eve 
U11 
U27 
!5221 

/CLEAR fPP WOROS AND INC AOORESS, THE fPP DATA fN 
/M!MORY ~UST BE RESTORED TO T~E SAME DATA 'HAT JS !N TME 
/R!S! or M~MORY BEtOR[ CONTJ~UING TO TME NfXT PPP ~PERATION, 

CMPEN01 

P'PPl1 

CK,&.Qe 

JMS 
JMS 
JMS 
JMP 
TAO 
CIA 
TAD 
SNA SPA 
JMP 
l Sill 
JMI' 
ML.T 

Ill 
Cl.A 
TAO 
oc• 
TAO 
Cl.I. lltTL. 
RAI. 
TAO 
OOA 
TAO 
oo• 
CO' 
hf:I 

CLA 

f'PPZ 
PPLD 
JNCLA 
PstEP 
''LD 
1..lMIT 
CL.A 
CKREL 
4'1,;D 
RUN 

APNTlll 
CPNTR 
AVL:D 

tCD' 
CK,LD 
t•:S 
WCNT 

OAtA 
CPNTR 
WCNT 

OCA I 
1$1 
IKlll 
JM~ l 'PPi 
J $i1! 
JMlll 
TAD 
TAO 
AND 
TAO 
OQA 
JMlll 

CPNTR 
CIO'L.D 
CK,LD 
c 2.fJ e .,,, 
CCOf' 
Cl<,LO 
CK,L.0 

/Cl.EAR f'PP OA'rA 
/SET DATA '1£1.~ 9 PROGRAM r!El.D 
/INCREMENT f'l'P ADDRESS 
/NOT END • CMECK N£XT WORD 
/GET rPP 'fELD BtTS 

/COMPARE W!TH UPPER LIMIT 
1MORt riti.eu 
/NO • RELOeATE PROSRAM TO NEXT 
/YES • INC ,P, rfE~D 8fTS 
/CONTINUE 'O Nexf iDOR~SS 
/PROGRAM $MOUL~ NEVER CET MERE 
/RCLOAO TMf PReGRAM 

/Cl.EAR THE f'PP DATA WORDS 

IGU ,,, Al'DRESS 
ISfOPtt IN !Hr:C~ ~OtNftR 
IGCT ''P 'ftL:O 8ft9 
/MOVE TO l!TS 6•8 

/CREATE CORREC' eo, INSTRUCTION 
IMODl''I' ftlUtGRAM 
IOU WORD couN• 

ion DA TA WORD 
/Cl.EAR LAS' rPP WORD 
/lNC!ltEMENT WORO COUNT 
/CONTINUE 
IEND or Cl.UR 
/INCREMENT ADDRESS 
/CL.UR NEXf WORD 
lf'lELD ovt•r1..ow ~ MOOl,'1' CDf' 
/INCREMENT ,!E~D BITS 
/KtEP Plfl.0 BITS ONLY 
/MAKE NEW eor !NSTRUCTJON 
/MODlr'I' PROGRAM 
/Cl.UR NUT WORD 

F' I EL.:o 

,...-.., 
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'25 ,26 /CME~K 1r P~OGAA~ tS TO BE RELOCATED CSR~3 ' I) 
'27 
528 U4' 1604 CK!itEI. 1 LAS /GET TME SWlTCW REGISTER 
,29 0646 '-153 AND cos /EXTRAC:T $"83 
'H 06U 1649 UA CLA /SRU I CU 
ni fl6!11 5iU JMP El'ASS /NC • END er PASS 
JU 06!11 411'' JHS Rt LC /YES • RELOCATE PRCGRA~ 
u:s fJ692 1713' TAO NrLD /GET NEXT PIELD eo, 
u~ !6'3 .,,,, ANO t711 /EXTRACT 'fELD BITS 
U5 116!14 .,.,, SNA Ill NCXT '!ELD It 
H6 16'5 9263 JHfl tPASS 1vrs • ENO or PASS 
n7 fl6!16 U52 ENOR~l.1 TAD CC!' /HAKE CORRtCT ett fNSTRUCf ION n• ,.,, !161 OCA ,•£ /MCIOl'\I PROGRAM 
'3? "6611 6212 Cl". ICMANGt TO NEXT f NST rtELD , .. . .. ,. , ... JMI' I ,•l /RUN 'EST IN N~X 'ltL~ 
ui HU 11111 START 

a (\ 
'--- - / 

,.~, 

\__) 
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,.2 ,.3 , .. 
>•5 
)46 
>47 
>'8 
,49 

'" >'i 
''2 
''~ ,,. ,,, 
'" ,,, ,,. ,,, 
ue 
"' t62 
tn ,.. ,., ,66 
ut 
'68 
j69 ,.,, ,.,, 
1'12 ;.,, ,.,. ,.,, 
~7t ,.,., 
t78 
;19 
'89 
'8J. 
182 
'83 ta• 
'85 

'" ,., 
H8 
H9 
,911J 
HJ. 
,92 

un 'il1l2 
1!664 5551 
P665 6iPJ1 
U66 76U 
9667 11lJ.?3 
P6711J 7640 
1671 51JS6 
1672 •712' 
167~ 7t!I 
16'4 5;}30 
167, • .,,,,, 
16'16 2026 
16"7 UllllJ 
1'7H 7t50 
1111i, 'iJU 
1712 •710, 
ll7U ai,me 
1.17114 2£132 
,,,.,, '1711' 
ei1u 2n1 
1'71l7 '~U 

1711 1Ul1 
1711 76'!!111J 
1712 !IUlll 
ll7U 47111J' 
11714 11Ji011 
171' 211146 
nu 4711' 
en, 1 211J'' 
17H UH 
"7U 7t59 
1712 '330 
17U '7'11J' 
1114 P1lU 
11n zen 
19726 47'12.' 
fl727 2162 

/ENO 0~ A PASSi 
/TMlS ROUTtNE JS ONLY ENTEREO fF TME P~OGRAM !S CONT!NUOUSLY 
/RELOCATING (SAii ~ ,, AND TM[ PROGRAM is IE!Na RELOCA•co 
/TO ~JELC m, 'HIS IS CONSJOER~O TME ENO OP ON[ PASS T~ROUGH 
/AL~ P~OGR4H 'fELOS 1 .IF TME P.RO~RA~ l! IN FIELD llJ ANO ONLY 
/PJE~O m is BEING fESfEO, EACH PASS or THE FPP912 •HROUGH 
ITME flELD IS ONE PROGRAM PASSi 

EPA$~ 1 

£PS.1 

~,,, 

EP3, 

Cl' 
JMI' 
cQr 
LAS 
ANO 
SU Cl.A 
JMP 
JM~ 
SN4 Cl.A 
JMP 
JMS 
LINZ 
TAO 
SNA CL.A 
JH" 
JM~ 
f!CNTl 
PET1•1 
JMS 
l'f;Ti 
JHP 

TAO 
SNA Cl.A 
JMP 
,JMI 
!CNU 
PET2•1 
JMS 
PET2 
TAD 
SNA C:LA 
JMP 
JMS 
E!tNT3 
PE!3•1 
JMS 
PtH 

H 
c·, .1 
H 

cua 
EP5 
EF"LAG 

EPll 
TYPE 

£CNT1 

!:Pt 
ASC 

TYPE 

EP2 

ECNTI 

EP3 
A Se 

TYlt£ 

E:CNT3 

EPll 
UC 

TV'E 

/GO TO f'tt~O II 
/CONTINUE tN rtELD 0 
/DATA ru:1.f' fl 
/GET TME SWlTCM REalSTER 
/EXTRACT Si.94 
/TVPE ENO or PASS tNrORMATlON ' 
/NO • BYPASS TVPtOOT 
/YtS • GET ERROR P~AG 
/ANY ERRORS !N TMlS PASS? 
/NO•BYPASS ERROR C6UNT 
/TVPE "PASS ltXXX 
1,.ilCT ADD,_!SS 
IG!T ERROR n.u 
/ANV '"P AeDRESS E•RoRS? 
/NO 
/CONVERT ERROR COUNT TO ASCll 
/ERROR COUNT 
ITUCT AOOR!SS 
/TYPE NO~ or ERRORS 
/TEXT AODR!SS 
ICMECK ERROR COUNT 2 

/GET ERROR rt.:U 
/ANY SASE TA8Lf ERRORSt 
/NC 
/CONVERT ERROR COUNT TO ASCll 
/AOOAESS 0, rRAOR eouN• 
ITE:XT AODRUS 
/TYPE eRROR COLIN' 
/ADDRESS OP TClCT STR!NG 
/GET LAST !RROA cOONT 
/ANY UNUSEe MEMORY ERR~RS ' 
/NO • BYPASS TVPtOOT 
IQONVtRT ~IROR COUNT TO ASCII 
l!;RROR COUNT 
/TEXT AOORess 
/TYPE ERROR COUNf 
/TtXT ADDRESS 

-- =mm::;;: 

~ 
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.... 
647 
~48 
649 

•''° •'1 
t'2 .,, .,. .,, .,. 
t'7 .,. 
tH 
061 
ua. on .,, 
064 
t6' 
tH 
061 .. , 
••• t11 
t7l 
t72 . .,, 
t7~ . .,, . ., . . .,, . .,, 
t79 
6111 
tea. 
tl2 
tlf 
tU oa; 
06 
i•1 
tl8 ••• 69111 
•91 
t92 
U;J 
t9~ .,, .96 
•91 
t9' 
t99 

UH e0H 
1H1 4777' 
1H2 4176' 
un 1e.t1 
UU UIU 
UH 71'i'I 
U16 'U1 
11117 6224 
UUI 1166 
UU. U11 
uu 3217 
uu 3871 
1114 1146 
uu . :59'' 
UU H'1 
US.7 6U1 
UH 34'1 uu ,.,,.,, 
uu 2871 
un 21'' 
U24 '216 
UH !JUI 

1126 
1127 
111.131/J 
111131 
U32 
U33 
UJ34 
U35 
uu 
un 
Ul41 
U•1 u•z 
U43 
UH 
U45 
u•t 
Uit7 
UH 

llllH 
2ue 
'233 
7241 
3U0 
U4~ 
3172 . .,,,, 
17'14' 

'"~' H44 
16'14 
'7'2' 
U'14 
1141 
HU 
7641 
42!54 
2114 

/TMl~ ROUTINE WlL.~ REL.OC4T£ TM£ PROGRAM TO TME NEXT MEMORY 
1rt£L.D TO BE USED~ 1r T~E PROCRAM 15 IN 'IELO " ANO O~LY 
/f!E~D Ill IS BEJNG tESTE01 THE 'ROGRAM GO~S THROUGH TME MOTIONS 
1or RE~OCATING ANYWAY~ TM!S JS OONE TO SAYE TME NEC£SSARY 
/~ORE !O CMECK FOE T~IS CONOJTtON 1 

REI,, Or 

R£221 

MOVE~, 
Nf'l.D 1 

21 
JMS 
JMS 
CIA 
UD 
SPA SNA 
JMI' 
RI' 
TAO 
TAO 
oeA 
OQA 
TAO 
oc• 
TAO 
COP'. 
or::• 
JMS 
'$i1I 
ZSI 
JHP 
JHP 

PF'L.O 
GPt,;O 

~lMlT 
CLA 
,•3 
cu ceor 
NrL.o 
Pl'NTR 
t•l!NO 
WCNT 
l'PNTR 
H 
l'l'NTR 
Pri.;o 
Pl'NTR 
WCNT 

·MOYE!' 
Ril,;O 

/S[T PROGRAM DATA r1rL~ 
/GET rtEL.0 B!T! !N BtT! 9e11 

ICOHl'ARt WltM UPPER L.l~lT 
/LAST 'lELOt 
/VCS•RfL.OC4T£ TO r!EL.D 8 
/GfT TMIS Pl~LD e1ts 
/INCREMENT TO NEXT rtEL:O 
/CREATg eoP !NStRU~TION 
/S~T NEW '!EL.D CO' 
/SET PROG~4M POlNT!R fO 8 
/SET PAOGRlM WORD eouNt 
/SET WORO eouNfE• 
/OET l'•OCRlM ,ROM tH!S 'IEl.D 
ICM4NGI TO NEW D1T~ rztLO 
!STORE PROdRAH lN NEXT 'IELD 
/StT DATA 'L.~ i •RoG rLD 
/INCREMENT PROnRlM P~INTER 
/INCRtMENf WORD eOONT 
/GET NCXT WORO 
1rJNllHEO 

1r,P CATA ~RRQR JN HEMORV~ THE DATA IN THE AOOR[SS WH!RE 
/TM£ r~P $MOULD MAYE STOREO WAS rOUNO TO Bf BAO~ 

ERROf.il11 

BTOK 1 

8 
1s1 
JMF' 
STA 
DCA 
TAO 
D~A 
JMS 
TAO 
JMS 
OATA1 
!'.TXH 
JMflt 
TAO I 
CIA 
TAD I 
SU CL.A 
JM~ 
1$1 

tCNTl 
•• s 
tCNTS. 
APNTR 
~PNTR 
Rtscor 
ori.;o 
ERROR 

CMPENO 
TADDR 

1(11 

ERROR2 
TADOR 

/PJP AOORtSS ERROR 
/INCREMENT ERROR COUNT 
/NO OVCRPLOW 
11171 1S MlX ERROR COUNT 
/R~STORE COUNT A,T!R OVER,LOW 
/GfT ADDRESS or AAe DATA 
/STORE lN fRROR ~O!NfER 
/RtSTORE 0,LD eor tr rt WAS CHANGED 
/GET BAD DATA eot 
/REPORT ERROR 
/ADDRESS 0' GOOD DATA 
/ADDRESS O' ERROR 'tXT 
/$RIJ6 ~ 1 START ;pp AT NEXT WORD 
/CONTINUE 9ASE TAB~E CMECK 

!GET NEXT WORD rROM 9ASE tAB~E 
/IS BASE TABLE OATl OK? 
/BASE TABLE OA'A ERROR 
/INCREMENT TEST ADeRrss 

~. 
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708 11!~ 21'' 
1mi 11'2 5i43 
702 18!3 '2'2 
7~3 

0 
·i-- ---.:---

E~UJPMENT CORP, 1 ~4VNAR0 1 HAS! 1 

JU WCNT 
JMP BT'CIC 
,JMP ENOU 

0l DIALil V0~3 

/END 0, CME?CKt 
/NO•CH£CIC NEXT wo~o 
/GO TO ENO TO CMf.CK SR 

/"­
( l 
"-- - j 
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1"'4 
711!5 /ERROR lN TME BAS[ TABLE 1 TME DATA lN DATA4 IN fM~ SASE 
711!6 /TABLE WAS FOUND To et BAO, 
7VJ1 
111!8 1054 0000 ERROR21 l!l /PPI' BASE •ABL£ ERROR 
709 U55 2Ul. tSl ECNT2 /INCREMENT ERROR COUNT 
1U' U'6 ,~,. JMP ,•3 /NO OVERF'l..OW 
7U U51 7241i!1 STA 11177 IS MAX ERROR COUNT 
1U uu 3UJ1 OCA ECNU /RESTORE COUNT ArT£R OVERF'l,.OW 
713 111161 tl,45 TAO tOAH2 /GET AODRESS O~ RAO ~ATA 
114 U62 31i!112 OCA [l'NTR ISTOqE tN !RROR ~OfNTER 
11~ U63 4715' Jt-lS R[SCOr /R£STORE 0'LD eor tr IT WAS CMANGEO 
716 uu 11.11 TAO ccor /GET eor INSTRUCTION 
111 U6' 6224 Fqr /AOO ,AOCRAM P!ELO BITS 
718 Ul66 47'13' JMS ERROR /RE:,ORT F.RROR 
12,9 UJ61 Qlli!IU OA~A1 /ADDRESS 01' GOOD OlTA 
7221 U10 17U £T)(T2 /ADDRESS 0, rRAO~ 'EXT 
72~ U1l. '"2' JMI' CMPE:ND /$RSO I 1 STAR• fp, AT NE)(T WORD 
122 U12 '16"4 EN012t I.AS /GiT SW?T~Q RE~ISTrR 
723 U'13 eJU6 AND cu /ElCTIUCT $RH 
124 U'4 764111 UA Cl.A 1 lS SROI I 1 7 
12; U'' !3111' J'41' Ct<MtM /YES • CMtCK SRli!I' 
12• U'16 '''"' JMI' CI04EM .. /NO • rlND TM[ tPP OATl 
121 
120 

---- ~---~-'c~-_....,.._ ...................... ____ _. _________ _ 
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729 
1H 
731 
132 
133 
1H ns 
736 
737 
738 
139 
741 
14i 
7•2 ,., 
744 
'"; 746 
14'i 
to 
14; 

''* ,,, 
191 

1.'' 114 ;,; ,,. 
1.97 
7H 
799 
h• 
7U 
7H 
1•i 
1 .. u; 
766 , . ., 
768 
769 
779 ,,, 

un 
U.lf 
Ull1 
lU'Z 
un 
ue4 
U."' UH 
Ul7 
uu uu 
U12 uu 
U14 uu 

uu 
U17 
UH uu 
U.22 un uu 
UH 
U.26 
U.17 
U.SI 

0 
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08"'11 
1682 
1U4 
3941 
1U2 

''"' 39'14 
1ua 
1684 
!845 
7teJ2 
7614 
311•6 
761'2 
!5677 

IHI 
76112 
U16 
~ae• 
7614 
l!fS,44 
7114 ,,.. 
sau , ... 
'"' 

/SPE~JAL ENTRY 24t rNTEREO 8Y STARTINIS TMt PDP AT 
11,,0CATJON '0249 THIS ROUTINE AL~OWS TME OPERATOR 'O 
/SELEC! ~IS OWN ME~ORY CONSTANT ANO rpp DATA V!A T~E 
/SWl!C~ R£GlST!R 1 

sn•• QJ 
Hl.,T CL.A 
I.AS 
OCA 
Ml.T CL.A 
LAS 
Or;A 
MLr CLA 
I.AS 

DAU 

OAtA1 

OCA OA'42 
Ml.,T CLA 
LAS 
OCA OAfU 
Ml. T ca.• 
JM" I SU4 

/SPECIAL ENTRY 24 
/SET $R TO MEMORY CATA 
/GU SWlT(;M RU 
/STORE IN MEMORY DlTA 
/SET SR TO ,pp EXPONENf 
/GET SWlTCr:. RU 
/$TORE DAU 
/SET SR TO rP, MSW 

ISTORt DAT& 
/S~T SR TO YPP LSW 

/STORE DATA 
1sn SR TO RUN 
/Sf AIU l'ROISRAM 

11,EQIAI. ENTRY 22' ENTERED ev STARTINC TMt POP AT 
11.0CATlON 1912i +MIS ROUTtNE •LI.OW$ TME O~ERAto• •o 
/REL.~CATE !ME ~ROGRAM TO ANV OESIRCO r1tLO BErOR! 
/RUNNING T~E TEST; 

SE221 Ill 
M'8T Cl.A 
TAO CH22 
oc• REL;O 

'"'' AND CJ 
RA\,, CL.I,; 
RTL. 
J'1P REH 
Ml.T CLA 

"'"' H 

IS,ECIAL ENTRY 2! 
ISCT SR9•il TO r!t~D 
/GET AOORCIS Q, fM $ ROUTINE 
llET REl.OClTER Rff RN ADDRESS 
/GET SWlTCA RtaistrR 
11u:1.nc 11 ts 1u 
/HOVE TO lftS 6•9 

/RELOCATE ~ROG•AM 
/SET SWITCA REO foa RUNNING 
ISURT ltlitOSRAM 

{~ 
\__/ 
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772 
773 
774 
77:» 
71fJ 1131 {'!000 
., 11 1l,32 4717 1 

1"8 1l,33 161114 
., ., 9 UH 1UJ4 
7812! uu nu 
1si U:S6 5344 
782 U37 2077 
783 U4121 !5~44 
184 U41 067' 
715; U42 212126 
10 u•~ 5772 1 

781 UH 211112 
788 U4' 5~50 
799 U46 724121 
790 11H 3102 
19i 11 !lrlJ 11i.'1'112! 
792 i1'1 312112 
.,,~ U52 1166 1 

194 S.UJ 4113' 
79; U'4 23'' 
~9t U'5 H27 ., ,., U56 76U 
198 U57 5732, 
799 uu 4165' 

'"" uu '11i' 
Hl 
U2 U6' "1206 
10 U.66 UH 

'"~ U.61 1444 

'"'' U.70 n1211 
f flt un. "''n U1 U12 llJ6H 
11!8 U,73 Ulll 
11!19 U,'14 uu 
UI U7' uu 
•u 13.76 un 
U2 U'11 16'1 

1211121 
OU 
u~ 
U5 
tu 

/UNUSED MEMORY EPROR • TM£ MEMORY CONSTANT WAS WRONG 
/IN A LOCATlON NOT USED BY TME FPP•12~ 

ERROR3, 0 
JMS 
I.AS 
RA!,, CL.I. 
SPA CL.A 
JMP 
f S! 
JM" 
JMS 
1.1N2 
JMP 
lSll! 
JMP 
STA 
OCA 
TAO 
OCA 
TAO 
JMS 
EN0•3 
nxn 
Sl<P Cl.A 
JMP I 
JMS 
JMll 

PAGE 

PF'L,0 

, •6 
ETC NT 
,•4 
TYl'E 

C:MftEND 
EC:NT3 
,•3 
ECNTJ 
Cl'NT" 
£PNTR 
CMl"L.0 
ERROR 

P:RRORJ 
Cl.COR 
CMl'ENO 

/UNUSED ~EMO~Y ERROR 

IGrT SWITCM RE~lSTfR 
/SRU 'O SfGN 
/TYPE £RR0._S ? 
/NO • BYPASS TVPEOUT COUNTER 
/HAVE 1 ~R~ORS BEEN TV~EO t 
/NO • 'YPE ERROR M[S5Ae£ 
/YtS • TYP! 2 BL.AN~ LINES 
!TEXT A ODR!SS 
/SYPASS rURTMEA eH~CKING 
/INCREMENT ERROR 'eUNT 
/NO OV£Rr1.ow 
11'71 ?S MAX ERROR COUNT 
/R[STOAE COUNT zr OVERrL.OW 
/GET AODREIS OP RAH OA'A 
/$TO~t IN fRROA PO!NTEA 
/GET 8AD DITA Pre~~ co, 
/REPOR'f ERROR 
/ADDRESS 0, ~000 o1TA 
/ADDRESS Q, f~ROR 'EXT 
/NO MORE C~ECK!N~ 
/CONTlNUf eoMPAR! 
/Cl.EAR M!MORV !RRORS 
/£NO 0, CM!CK 

=~~~~~---.~· ~~===---- --;-=- -,=:.--==-=-=-.. ~=- ____ , 

.......... 

1U9 PA~E 21!! 
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'2,'1 
ue IT~J~ ~OUTiN[ MANOI.ES THE ERROR TVPEOUT1 ERROR HAI.'• 
U9 /ANO 1.oop ON ERROR CONOITlONS~ JT IS !NTERED PROM ONE 
1:120 1or !HE 3 tNOIVlDUAI. ERROR R~UTlNES, WHEN E~TtRt.O, TH£ AC 
1521 /CON!4JNES 4 "e0F 11 INSTRUCTION FOR TME P!El.O TMAf TM£ ~AO 
B22 IOATA lS iN 1 1.0CAf !ON "EPNTR" CONTAINES T~E AOORESS OP TM! BAO 
'12~ ion•·. THt 1.0CATION ,01.1.0W!NP T~E "JMS" TO TM!S ROUTlN£ CONTAJNS 
124 /TM~ ADDRESS OP THt aooc OlTA~ 
~2; 
926 Ue'I "'IH0 !:RROR1 I'! /REPORT tlOIORS 
az7 Ul!l1 3~31 CICA e:r~o /STORE CO' lN PROGRAM 
¥H 121!12 1680 TAD ? ERROR /GEY GOOO OATA AOC•ESS 
UV Ufl~ 32n. OCA EGO /STORE JN eoNV£Rf ROUTINE 
~:SI uu 2211!1 t $i! ERROR /INCREMENT RETURN 
u~ un UH TAO l ERROR /G'T TtX'I' AODAtSS 
ua UH 326' OCA ETl<T /S'l'OR£ IN TEXf POINTER 
on 1291 2UQ.! :n ERROR /INCREMENT RETURN 
13~ uu 1U4 I.AS IG~T SWITC~ RESISTER 
on uu 7U4 RAI. CL.I. /SIT 1 TO fMt SIGN 
036 uu 71U SPA CL.A /\'¥PE !lltROlllU 
03'1 un !SUI JMP !;NOET INO•BY,ASi TVPJOUt 
f38 UH U:Sl TAO Ef'l.D /GtT BAO OITA ltle ec, 
n9 uu 1211 .,, ANO r .,, /EXTRACT rfEl.O at s 
ju1 uu '1U4 Cl.I. RAI. /MOVE TO 4C h!I 
f 41 1217 '!Hf RTI. 
IJ42 UH 114~ UC cuu /CONVERT TO ASClt ,., uu ~1'1' DCA £F'~O'I' /ITQQt IN !RROR rltl.C fe:Xt ,,, U22 ,.,,.,, JMS ue /CONV£~T AeORESS to ASetr ,,, un H'12 EPNTR I AOORt!S Pel NTf!R 

'"' U24 1141 UOT /ERROR ADO~ESS TtX' ,,, uu UH uo Cd IG!'.T WORD eouNt 
f 41 UH 3117'6 OCA ECNT /l!T WCRD eouN'E~ 
f 4? U21 U'Z TAO tUUP'111 /GET EMROR 9U,,£~ lODRrss 

"' UH HU t'CA u liTO~£ lN AUtO IN~!X RtG ,,,,, uu nm1 £,1,,01 cor ICMANGt TO BAD DA l 'l~LD 
f !12 u:u 1412 TAO l tPNTR IGU UD QlTA 
,,~ un 41''' JMS l'F'l..O /RESTORE OATA ,ltL.e 
U4 UH uu oe• s u /S,QRE DATA tN ERROR eurrcR ,,, UH 2116 n• EONT /END 0, OAht 
f't UH 16U SKP Cl.A /NOaCONT!NU£ 
f 91 uu 52'2 JMP £CONV /Y!S•CONVt~T TO ASfll ,,, U411J ''"2 l$i E:PNTR /INC BAD DATA POf N ER 

'" U41 !12'1 JMI' e:ri,;o /Gt:T NEXT WORD 
f 60 1242 us1 TA1' E:r1..o 1r1t1..o OVE~rLOWaGE' ec, 
02. U43 01121 ANO t'?rs /EXTRACT '!ELD etTS 
OU U44 U41 TAO C9'11J /CMECK :r Pltl.O ' 
'6~ U4' 1He SU /IP rzt1..e '•CO TO ,1£L0 0 

. I H4 uo 13.!96 '!'AO au /NOT rttl..0 1•AOO 1 TO ,i£1.0 BITS 
i1; 1241 U11 TAO CCOF /MAKE NO C~r lNSTROCTlON 
06~ 1290 32~1 OCA e:r1..o /UPOATE PROGIUM 
161 12'1 5231 JMP EF'LO /MOVE NEXY WORO 
U8 
u9 

) 

0 
.. 
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'" (S 71 
"72 
·7~ 874 
b7' 
f 76 ,,-; 
878 
879 
Ui 
f 8' t82 
88~ 
084 
f 8' 
086 . ., 
188 
089 
'91 ,,, ' 

092 
OU ,,. 
,;; 
f 96 
091 
198 
9;9 
'IHI "'' ?U 
9213 
till~ 
~n 
916 y0; 
9118 ,,,, 
tu 
9U 

12,2 
U!S:S 
12!54 
1255 
12!56 
12'7 
126111 
1262. 
1262 
U6:S 
U64 
126' 
U66 
1267 
un 

un. 
12'2 
U7:J 
U14 un 
U76 
U71 
UH 
UIS. nu 
un 
nu 
UH nu 
U17 
nu 
nu nu nu 
UH 
U1' nu 
UH 

7240 
!i76 
1l,40 
:siu 
76184 
70U 
763!0 
'an 
UH 
3176 
4114' 
14'4 ,.,,,, 
1161 .,,., 
ell/J44 
115~ 
4716' 
0U6 
11!96 .,,., .. , 
17•' 
1U7 
:5771, 
1U7 
3773' 
tU7 
37'2' 
2~.,s. 
2214 
2111'6 
'2't/J 
5~20 
7tU 
OJs,36 ,.,. 
2aoie 
560)1 

ECO"'IV t 

ETXT1 

EG01 

£SD1 

ER!T1 

SU 
"'CA 
'UO 
OCA 
I.AS 
IUR 
Si!L. C~A 
JHP 
TAO 
OCA 
JMS 
nus. 
,JMS 
ETXT4 
JMS 

DA'TA1 
EGDT 
JMS 
uuv 
HOT 
JMI 
tO! 
TAO 
OCA 
TAD 
DCA 
TAD 
OCA 
UI 
tu 
Ui 
JMll 
JMP 
I.AS 
AND 
SNl Cl.l 
IS! 
JMP l 

ECNT 
ttsur 
EBO 

EGD•1 
C•3 
ECNT 
TYPE 

TVl'E 

ASC 

ASC 

TYPE 

c 4114111 
1:r~oT 
C4e4B 
tAOT 
e41110 
tAOhS. 
EGO 
EBO 
ECNT 
EGO•S. 
ENOET 

C41 

ERROR 
!R"OR 

/AC • •1 
/S!:T WORO eouNT 
/GET BAO ClTA 4DOR!SS 
/SET BAD DATA POf NtER 
/GET SWlTCM RECIST[R 
/MOVf AC 1{ TO TME LINK 
/$MORT TYP!OUT ? 
/VES • BY,lSS MEiOER 
/NO • IET WORO COUNT POR 3 LINES 

/TYPE ERRO" MEADER 
/TUT ADORfSS 

/CONVERT GOOD OA'A TO lSCll 

/CATA AODR!SS 
/GOOD DATA T!XT ioeRESS 
/CONVERT BAD OATA 'O 4SCll 
/BAO DATA ADOR!SS 
1140 DATA •Ext ADDRESS 
ITVPI: DAU 
/DATA TEXT AD0"£SS 
/ASCU SPAeES 
/SPACtS TO '!ELD T!X' 
/AICI I SitAets 
/SPACES TO ADDRESS TtXt 
IAIC! I SftAeU 
'''•CE$ TO SECON6 WORD or TEXT 
/INC GOOD 0Atl AOO"ESS 
/INC BAD Oltl lDDRtSS 
/8:ND 0' TVllEOUTJ 
/NO•TVPt N!XT WORD 
/VU 
/GET SWITCM R!ttstrR 
/DTRACT $"H 
/CONTINUE COM,lRt t 
/V~S • INC"EM!NT R!TURN 
/El'RCR EXU 

~ 

7139 PUE 22 
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~u 
?13 1320 '16214 
V\4 U21 1710 
n.s 1322 5326 
91~ 1323 10'12 
917 uu U,35 
WU un 1402 
9'_9 1320 '6"4 
ue 1327 7~06 
'!12~ 1331a! 7100 
722 1331 !5U3 
9n uu 6'55 

ENOE!1 I.AS /GET SW?TCM REGlSTfR 
SPA CL.A /MAl.T ON E:RRORt 
JMP ,•4 /NO 
'\'AO Ef'NTR /VES•GfT BAO OATA ADDRESS 
TAO Cd /R[STORE TOORlOl~AL. AOnR~SS 
loll., T /f;RROR HAl.T 

ERl.,OOP1 LAS /G~T $W1TCM REOlSTfR 
RTI. CL.I,. /SR02 TO TWE StGN 
SMA Cl.A 11..00P ON EARORt 
JMP tRET /NOwRETURN 
F'PST /VtS•START TME ;p~~1t 

\'24 1333 1H0 
?2; 1334 6556 
n& 133:S 1112 
nt 1336 1029 
9U UJ? '~34 
u9 n•1 '~26 

11101' 
,PRST /GU f'PP UATUS 
ca.I. RTR /PAUSE BIT TO LlN~ 
SNI,. Cl.A /%! ,pp IN PAVSEt 
JMP ·, •:S /NOaWAtT PeR PlUSE 
JMP tRL:OOI' /Vf9•CMECK SRI! iGllN 

9U 
n~ 
!U U12 1750 
933 U73 1147 
h4 U74 144' ,3, U1' 1647 
?3i U16 1~H 
?:sf U11 11'6 

ueie P4GE 
ne 
h9 , . ., 

'I 

I"""': 
\. .. / 
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U2. 
ui /CONVERT OCTAL WORO TO 6 BIT ASCll 
Y•3 /PACK 2 CHARACTERS PER WOR0 1 

YU 
~·5 141"0 f'"llJ21 ASCr 

"' 90 14l'1 1(111J" TAO l ASC /GET ADDRESS or OA'A WORO 
?41 14'2 3241 OCA ASC4 /SAVE 
ue 141'3 2a11J" !Si! ASC /INCREMENT RETURN 
949 S.4114 16C'.10 HD I ASC /GET T£XT AODRrss 
9,; S,411J5 3~40 OCA ASC3 /SAVE TEXT ADDRESS 
n~ 1496 2aeie i Si! ASC /INCREMENT RETURN 
9'2 1411J7 1243 TAO ASC1'1 /GET MASI< 
9'3 141B 7040 CMA 11.Er:"T M4Lr 
954 1411 0641 AND I ASC:4 ltXTAACT 1.erT MAL, or OATA ,,, 142.2 1u2 Cl.I,, RTR /MOVE TO RfGMT HAL, 
,,~ 1413 'U2 RTR ,,., 1414 1012 RTR 

''8 141' 42U JMS ASCB /CONVERT l.!'T MALt 
9'9 1416 2~40 1$! ASC3 /INCREMENT TEXT ADORESS 
9ti 1417 1io TAD ASC77 /G!T MASI< 
;u, 14H llJ641 AND I ASC4 /EXTRACT RfGM; Hil.f 0, DATA WORD 
?6f? 1421 42U JMS ASCB /CONVERT R!GM HAL, 
,.~ '422 56HI JMP t ASC ltxlT 
964 

'" 14U i!Hlll ASCB1 " /CONVERT 2 OCTAL DIGITS 
966 1424 3242 OCA AS05 /UV£ DATA 
967 142, 1242 TAD ASC5 /AC$TOR£ QUA 
;u 1426 1U6 RT!,, l~OVt DATA 1 OIGtT Lrr• 
?•? S.42'1 7111114 RAI. 
97111 S.4UI 22'6 AND ASC1 IOELtT! RlCHT OlCl' ,.,, 1432. 1242 TAD 4SC5 IGCT CORAEeT RIGMT DiGfT 
972 14H 1112u ANO ASC1 llAVt ONLV 2 CORR,~T D!Gl'S 
;n 1433 1317 TAO ASC2 /INSERT ASei! MO~ l!R ,.,4 S.434 :St'l!J ~CA I ASC:S llTORt CONVEATED DlTA ,,, 

S.U' '6U JMll l ASCB /RETURN 

i"~ - .,., 14U 111181 ASC11 111717 

'"' S.4~'1 6"61 ASC:21 Ul~I 
¥79 1441 111111111 Asc;s, • , .. t.4U llllH ASC•• I 

'" 1442 HH ASC51 • '92 S.U3 H'7 ASC711 17 

'n 
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'i84 
985 
'i8CI 
987 
Y68 
989 
99~ 
'i91 
992 
99~ 
n• 
"' 996 
;91 
?9~ 
999 

1i'eli 
1Hl1 
Ul!l2 
un 
Ultll' 

''"' UI~ 
2,H'1 
um' 
~IH 
uu 
s.rua, 
2.rDU uu 
11111, uu., 
uu 
UH 
U1.8 
U1? 
UH uu 
U22 uu 
u2• 
1102; 
U2!1 
U27 
1ne 
u29 
1n0 
1u1 
U32 
U33 
U34 
1035 

-,1>-_ ·~--

1444 ~e211 
1445 721H 
1446 1644 
1447 30'3 
14"' 2244 
f.4!51 10~ 
1452 au 
1453 164111 
14'4 5262 
t•U urn 
106 ·qu 
1451 uu 
14H 4;52Sl 
14U 52'11 
1462 H'?:S 
1463 '1U.2 
104 1012 
146' 1i!U 
106 42'3 
:1.07 1473 
1471 4213 
14'11 2073 
14'12 52!JS. 

14'1~ fl!llJH 
1•1• eii.u 
H'' 14'1 
14'16 !J;J37 
147' uu uo 1'1.fJ 
Ui!S. U,U 
1'12 U!4 
UH 4UPJ 
UfJ4 561iJ 

Ul!J' °-'lllH 
UH U!6 
,., el ., 6111 4 6 
nu 6rD41 
UU 5He 
1512 611142 
UU 1U0 
1'14 US1 
151' ,.,l'J, 
1'16 6032 
1511 5644 

0 

/TWl~ ROUTINE UNPACKES 6 B1T PACKEO ASCII eHARACtERS A~O 
IOUTPU!S T~E~ 'O T~E TEl.ETVPE; A WORO C~NTA!N!Nr. OCTAL 
11472 ((I) IS nECOOEO AS A CARRIAGE RETU~N. 1.!NE rE[C~ 

TVl'E 1 ~ 

TC"l.~1 

TR!T1 

Cl,.A 
uo 
1'CA 
? Si! 
UC 
TAO 
SU e1,.A 
JMP 
TAO 
Jf'4S 
'UO 
JMS 
JMP 
TAD i 
Cl.I. RTR 
RTR 
RTR 
JMS 
TAD 
JM~ 
f H 
JMP 

TVfllAt el 
ANO 
SN4 
JMP 
TAO 
SPA 
TAO 
TAD 
JMS 
JMP 

TTY, Ill 
TAO 
n,s 
TSr 
JMP 
T~I' 
e1.• 
l<Sf" 
JMF' 
t<CC 
JMP 

TYPE 
TPNTR 
TYPE 
TPNTll 
CRL:r 

,•6 
T~i5 
TOUT 
T2U 
TOUT 
TRfT 
TPNTR 

TYPA 
TPNTR 
TYltA. 
TPNTR 
'l'ClllL.r 

'f 7' 

FIR' 
TM4QI 

TUI 
TUS 
TOUT 
TVliA 

TCMR 

1•! 

TTV 

TY!l'E: 

/TVPE 6 BIT PAet<EO ASCf I 

/GET TEXT AOORfSS 
/STORE IN PO!N'ER 
/JNCREf'IENT RETURN 
IGtT Tf;XT WORD 
/ADO CARRIAGE RETURN CONSTANT 
/OARRSAGf RETURN (~1)7 
/NO•CONVfRT OAU 
/ASCH RE'.TURN 
/'l'VFE t T 
ll.%N£ PEEO 
/TYPE t T 
/RfTURN FOR NEXT WORD 
/GET 'l'f XT WORD 
/MOVE ~ErT C~ARACT!R 
l'l'O RIGHT ~•Lr or AC 

/CONVERT ANO TYPE ~ErT CMA"A.CTER 
/GET TfXT WORO ACA!N 
ICONVt~T AND TVP~ RIGHT CHARACTER 
/INC TtXT 'OIN'l'ER 
IGtT NEXT WORD 

/CONVERT AC 6•!1 TO TRUE ASC?I 
IQE:L.E'it: AC i!e5 
/£NO 0' TE~T SfRfNS7 
/VCI • PRINT L.fN! lNO AETUAN 
/IUSTl'UCT 0 
IL.US 'fMAN 4U 
/VES•318 $!RICI CM1R9AOO 110 
/AOO O"!CZNAL •m•211 
/TVP£ CHARACTEI' 
/GtT NEXT eMARACttR 

/GU C"'IARACTE:R 
/OUTPUT CHARACTER 
/WAU 'OR ,L.AG 

/CLEAR TME TTY rL.AG 

/lS KEVBOA~O rL.AG SET? 
/NOeRETURN 
/Y!'.S•Cl.EAR F'LU 
/BVPASS R£MA!N!NG TEXT 

\ 
) 

'1139 PAGE 2!5 
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1n~ 
U37 
U3B 
U39 
U4111 
U41 
U42 uo 
U44 
u•; uo 
U41 
U4& 
u•? 
U99 

"'' U'2 

"''~ '"~ "'" uso ,.,, 
'"'' UH 
U6il 
un 
U62 
u•~ uu 
U69 
uit 
:l."61 ,, .. 
11149 
U70 ,.,.,, 
U72 un ,,,, 
u1; 
U'10 

1'221 0111H 
1!121 3~36 
U22 "~"-'4 
1'23 12112 
1524 '1010 
1525 76321 
1526 5U1 
U27 4~eJ5 
U3111 !572111 
uu 602 
uu 6661 
U33 4iH 
U:S4 4717' 
UH 5721 

UH 09H 

nu 104 
U4111 1fJU 

1'41 ''" U42 1621 uo , .... 
nu 6t62 
1'4' 6661 
U46 !J~!55 
1'47 UH 
"'" 66'2 1'91 6664 
UH 6661 
15'iJ 'U2 
1''4 5644 
U55 1U7 
U'6 6666 
U97 6661 
UH !51$'1 
uu '1;Jl!lfll uu !160 

TOUT 1 II 
DCA TCMR 
I.AS 
"TR 
RAR 
Sil. CL• 
JP4P ,•3 
JH~ TTV 
JMP I TOUT 
SF'l,,G 
er1.G 
JMS LPOJ8 
JM~ LP12 
JMI' l TOUT 

TCWR1 II 

/CMECK OUTPUT OEVleE 
/$AVE CHARACTER 
/GET SWlTCM REC1ST£R 
/MOVE SR39 TO THE llNK 

/IS OUTPUT TO A PR!NTER T 
/VU 
/NO • OUTPUT TO TM! TT~ 
/Rf!TURlll 
/SET OR Cl.!AR 'LAG lN l'RtNTER 
IWM!CM PRINTER IS iVAlLABL£ 7 
I lT JS TME LPH 
I IT IS TME LPU 
1i:inuR111 

/SAVE OUTPUT CMAAAeTER HERE 

1zr A ~RINrER WAS USED, PRINT THE LtNt AND EXl' 

PRT 1 1,,AS 
ll!TR 
R AR 
SNI. Cl.A 
JHP t TY•E 
S",G 
Cf l.G 
JMP 
TAD 
L.C~ 
LPR 
1,,$0 
JMI' 
JMP 

PRT81 TAD 
1,,PC 
i.s; 
JMP 
Cl.A CLL 

PRf 8 
cu 

e•i 
TY'E 
T2!5 

·, •! 

JMP I TYlllE 

IGtT TME sw1,CM REClSTfR 
/HOYE SR~9 TO 'M! LlNK 

/WAS TME TTY USEO t 
/YU • EX I' 
/SfT OR Cl.rAR PR!N,ER ,LAC 
/WMZCH 1.JNr PR!NfER t 
ILl'U 
11.P12 ENO LINE CON,ROL 
/Cl.EAR TME rLAOS 
ll'RINT THE 1.!Nf 
/WAIT 'D" PRINTER to rfNllM 

/EXIT 
ICARRlAG[ RETURN CMARAeTtR 
/PRJNT TMt LtNr 
/WAIT roR PRINTER ,0 rfNllM 

/EXIT 

~ 

'139 PAGE 26 



/~0,YRIG-T ~972 1 O!GlTAI. ECUIPME~T CORP,, ~AYNARO, MASS, 81 OIAL.U VIU 2dUC.72 

U17 
VJ1 ~ 
1~'19 
UH 
1,1118. 
1ZU un 
UIH 
us; 
UH 
ue1 
u•~ 
1189 
u•i 

"'' ,,,, 
u•~ 

"'~ "'' u•t 
"''' "" ,,.,; 
Uii 
u•i 
Ull2 
Ull~ 
UfJ~ 
UfJ' u•t 
"'' U9' n•• UUI 
uu nu nu uu 
us.; 
U1~ 
Ul7 uu 
U19 

-i-- -iii. 

un e90e 
1564 66U 
U65 1611 
uu 570 
1567 U36 
15'8 6666 
un. 6661 
U72 5371 
un 111111 
,.,,. 2163 
un ,,.,3 
1''17 Ull 

UH 

UH 01111 
Ull 6651 
1612 7tU 
UH 5611 
1694 1'34 
ue' un 
UH '14'1 
Ul7 '211 
UU 1UI uu. .,.,, 
uu '221 
un uu 
Ut4 flU2 
lOU 6652 uu 66'4 
1U7 6tU 
UH '2'1 uu 7!UJ8 
1612 56H 

0 

/OUT~U! TO TM£ 1.PBt 1.INE PRINTER 

I.PH I " 
I.SR 
SKP C~,l 
JMP ! 1,.P1218 
TAD TC:MR 
\.PC 
L.SF' 
J"4P 1•i 
Cl.A CLL 
I SI! LPe& 
JMP 1 I.PH 

PAGE 

/OUTPU! TO TME l.P1t PRINTE~ 

LPS.Z• 

LP12~1 

" L,SF.; 
Sl<fl CL.A 
JMP I 
TAD I 
TAD 
SNA 
JMP 
TAD 
SNl Cl.A 
JMP 
TAO 
AND 
LC". 
I.I.I 
L,$0 
JMP 
Cl.A Cl.I. 
JMP I 

I.PU 
tTCHR 
CdU 

I.PUE 
t •:I 

L.PUE 
CTCHR 
C11 

1•i 

I.PU 

/CHECK roR PRINTER ERROR 
/PRINTER IS OK 
/PRINTER II NOT R£1DY 9 EXIT 
/GET OUTPUT CHARACTER 
/OUTPUT !T TO THE 'RIN,ER 
/WAIT 'OR 'R!N,ER 'O r!NlSM 

/INC RETURN OV!R L'12 eAl.L 
IEXJT 

/CMECK roR PRINTER ERROR 
IPR INTER II OK 
/PRINTER JI NO' RtiD~ • EXIT 
/GET OUT,Uf CMARAC,ER 
ISU&TRACT ~lN£ FEEe 
II.IN!'. 'EtO t 
IY~S • lGNCR! tT 
/SUBT~ACT eARRf AG£ RCTURN 
/CARRIAGE ~E,URN t 
IVtS • lGNeRt !T 
10£T OUTPUT CMARl;ftR 
ISTRf' ST fO 6 Bf TS 
/Cl.EAR F'LAH 
11.0AO CHAR INTO PRINT surtER 
/WAIT '0R 'RtNTER fO F'!NlSM 

/ElClT 

(-\\ 
~j 

., 139 fllACE 21 

(-) 
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/~DPVR~ 19121 CtGlTAL £CVlPM£NT CORP 1 , MAVNARO, HASS, 

~ 
,.-.... 

11 01 aL.U VIUl3 29AUG9'2 "" PACE 28 

U20 
U21 1623 2l H 0 GF'LD1 fl /GtT INST '1£L0 BJ'S 1~ AC9w11 
U22 1624 73H CLA CL.I,. 
U23 1625 6224 Fl l r /GET F' I EL.D B !TS 
U24 1626 10U RAR /MOVE TO Ae9 .. U 
ui5 1627 111l12 RTR 
U2~ UH ~623 JMP l Gf'~O 
u21 
U28 1631 :7100111 CL,RC!1 " /CLEAR ERROR COUNT~RS 
U29 1632 1~00 Cli, l fl,.f,. 
U30 1633 32,llJil OCA E:C::NU 
uu uu 311!11 OCA EC::NT2 
u.n 1635 :3U2 OCA ECNT3 
un 1636 56:51 JMli' I CLRCT 
iu~ 
U35 
U3~ 
U31 un 0H0 E:Pl,.AG 1 " /GET TOTAL. NO~ or fRRORS 
un U411J '"ell Cl.A CLL 
n~? U41 1Ui TAO tCNT1 
U•H 1642 U11 TAO EC::NT2 
U.41 uo U.12 TAO £CNT3 
U4a 1644 HU SIL /OVERYLOW? 
U4~ U4' 7241 STA /Y!SwAC~7'17 
U4~ 1646 5637 ,JMP l er~AG 
U4' 
U4~ U-17 0llHll111 PF'LO• 0 /$£T DATA 'I[LO;fNST rtELO 
u•1 U!911J li57 OCA PP't /SAVE AC:: 
U4f U!S1 6i24 Al' /GET INSTRUCTION rtEL.O e1;s 
U4? U'2 1111 TAO C C::OF' /AOO cor lNSTRUCTlCN 

U'" U'~ 3254 OCA ,•! /STOAE tN NEX1 lNS•RuctlON 
U!Sl uu ~am1 cor /Cl.H'•INST 111a1.o 
U'2 U" 12'7 TAD p,, /RUTOlllE Ae 
U'~ 16-J6 '647 JMP I PF'LD /RETURN 
U'~ ~6''f l!!He p,.,., PJ 
un 
1V~ uu "l!lRI 0 CLEAR, l'l 
12.''1 1661 4!>31 JMS t CSAV£ /SAVE TH£ 8INAllly LOAOE~ 
U50 1662 4231 JMI Cl.ACT l~tRO tRROR COUN,ElllS 
U'9 1063 :an OCA PC' 1iCRO PASS COUNTER 
uu 1664 1430 TAD t 7fJIH /GET A "~0P" INSTRUCTION 
uu 1665 3261 OCA Cl.UR•1 /OEL.ETE SAVE B!N Cil.l 
i.2,62 1666 74PJ2 Ml.T /SET SR09•!1 ! UPPfR 1.lMlT 
uo 1661' 7ti04 L.AS /GfT UPP~R 1.fM!T 
u~~ U70 0144 ANCI t7 10£1.ETE ens ra•e 
U6' 1671 3U4 OCA L.1MlT /Sf!T UPP£R I. HUT 
U66 un 7412 Ml.T /SET SWlTCMES roR RUNNfNG 
UH U73 566111 JMP l CL.UR /RETURN 
Ut~ 



/~OPYRIG•T 19721 OIG1T4~ EQUIPMENT CORP,, MAVNARO, MASS, flt OUL.!e vmn 2irAUGe'2 ;is9 PAGE 29 

U69 1614 14'2 nxn, TEXT "<i ERROR fN PPP·~~ DATA WORO" 
167' 4i!Gll5 
U76 2222 
1677 1'22 
17!'!" 'H1 
HU 1641?) 
17fl2 lft62il 
17!!~ 2955 
17lll4 6U2 
17!5 4H4 
17H ZU4 
S.7"7 01,4QI 
17Ul 2711 
1711 2214 

U7t 1712 HH fl 
1.Pl 17U 1412 ETXT2 I n:xr "<i ERROR lN BASE TABL.E" 

17S.4 4913, 
171' 2222 
17U 1722 
1717 4EIU 
17Ul 1641 
1711 el281 
17U nn 
17U 4U4 
1714 rauz 
17U 14el' 

U72 17H l'lHfD 13 
U73 1727 14'2 UXH1 rtxr· "<i ERROR IN UNUSEO MEMORY" 

173' '""' 17U 2U2 
1.712 1122 
17H 4fJU 
U'U 1649 
173' HU 
1736 2n;1 
11'1 uu 
1748 4U' 
1742,, "'1' "742 1122 
174:5 :si.me 

U74 174'4 BUI 0 
U75 1745 14'J'2 EOTt 1412 /CRl.F' 
U7~ 1746 Pl!UJB EPl,.O! 1 l'J 1111/HlJ /IUD DAT A F'? £1..0 
U77 1147 0'51!!9 EAOT1 IHIH /BAO OATA lOOR~SS 

U18 17"3 00H !IHUH 
U'?? 17!J1 4134111 41114111 
1:1,8111 17!52 42140 404111 ISl'AOES 
118~ 17'3 111&HH'I E:GOTt Plllll'J0 /GOOO OAH 
U82 '-7!54 31210111 0121111" 
UB3 1755 41114111 4G!l40 /SPACES 
13,64 171!'16 3&'!210 EBOT1 00"" /SAO DAU 
H85 17!11 000111 00021 
U,86 1760 f'!li'llll' fi'l(ll~el IT£FH'1l1·'\~ I' 
~ ~ ... '·/ ~ ./ 

-

" 



/~OPY~T 19121 DIG!TAL EQVJPMENT CORP,, MAVNAR0 1 HASS, 

~I ~ 

~ ,' 

29AUG•'12 1111 OULU VU3 7139 PACE 2h1 

v 1187 
1188 1761 1472 CTlCT4 1 TElCT "(JAOORESS GODO BAO" 

1762 2111'!4 
1763 0422 
17U 21,23 
176, 2;54£1 
1766 4iJ4il 
1767 1'1711 
1710 111!J4 
1771 'e•e 
111a 121il!l1 
177~ fl Oil 

U89 17'4 HH L'J 
U.90 177'' 7472 TXTl.1 Tf;XT "<i&H:'!H ERRORS IN rJELD " 

1116 6flJU 
s.711 6flJH 
HlflJ 'flJ'flJ 

""' 21,22 
!81"2 2211 
21H3 222:5 
21114 4H1 
HH 164flJ 
UH eJ6U 
!1111 11'14 
HU 21Ui1 

u•i !lllU HH TlCflf 1 l!I 
U9i Ut.2 RlflJH llJ 

u•~ 
u•~ !lllU 1472 TX'21 TEXT "<iGOING TD rtELD " 111114 111n.1 

uu 1116 
uu 2114flJ 
2117 2411 
UUI 4flJl!l6 
2eu u.u 
2822 2.4tll4 
HU 484'il 

U.9' 2124 llJIH TX'2~1 9J 
U9~ un IHil " U91 
u•~ HU HY2 LIN21 7U2 /RETURN • LINE rEEO 
U9? 2n1 H72 H'12 /RETURN • LINE rEEO 
Ufllil 2131 Pl ill!l ii 0Hlll 
ii"'l un 2rlJ:51 74"2 PET11 TEXT "<111JllJllJlll rPP OATA ERRORS" 

PIU 6HllJ 
211JU 6Ui1 
2i1:54 4 illll6 
un 2UllJ 
21/JS~ 4H4 
20:57 l'llU 
21/JUJ l/l~4flJ 
U41. 0522 



-- --- ----

/COPYRIG~T 1972 1 O!GlTA~ EQUIPMENT CORP,, MAYNARD, MASS, Ill 2. OUl.10 V3@!3 2.AUG•72 ., 139 PAGE 2h2 

21!142 222.7 
U43 2223 

122'3 2144 0Hlll r. 
1~l'!4 21114, 7412 PE'f21 TEXT "C~0r00 BASE TABLE ERRORS" 

200 6060 
22147 606" 
!0511! •H2 
U!l1 0u3 
2e!52 0''" 205~ 24el1 
21'4 0214 
H'5 "''' 2196 "'!2 !llJl7 2217 
2161 uu 

un 286l 0HI l1J 

UllJO 2&162 ,.,2 P[f31 TtXT "<i0018 UNUSEO MEMORY tRROAS" 
uu 6fllH 
flil64 6He 
216' 025 
2966 U2' 
21116? nu 
HU ,,.., 
111:1. 1'9' 
U12 1517 un 22U uu •lllt 
!11' 2222 
2176 11U 
211' OH 

UPJ7 
Ulllf UH 14'2 EllllT 1 TtlCT "<UNO PASS It 

uu "'U llll2 IU4flJ 
21n u01 
!&fl4 nu 
118' 41Ulll 

U09 UH 0088 EJ''fYe llJ 
nu 2U1 HH l!l 
uu. 2ue l!l 811l 0 l!l 

0 



~' 'I 0 
190PYRlG~T 1912 1 01GlTAL EOUlPMENT CORP,, MAYNARD, MASS, 01 OlAL121 V21~3 2•4UG•'2 

1n2 
123.J 
1214 
1215 
1216 
1?17 
1a1e 
U1? 
1220 
1221 
i,;?22 
U2~ 
U24 
uu 
122~ 
s,i27 
izu 
$,~29 
uu 
1231 
UH 
n:s~ 

!111 00el0 
2112 121.'12 
241:$ 13,4? 
2U4 32110 
211' 14'0 
2U6 34U 
211 'f H'RJ 
!URI '~1' 
2U1 12.!JRJ 
2122 3''21 
21u 'U' 
2124 111144 
21u :au 
2126 51U 

/TWl~ ROUTINE SAVES THE LAST MEMORY PAGE 
ltN rtE~D 0 THE FlRST TIME THIS PROGRAM 
/lS RAN AfTER LOAOlNC~ THf LAST PAGf JS MOVE 
/TO AN AREA WI'HIN THE PROGRAM A~O CARRIED W!T~ 
/THE PROGRAM ANY TfMf !T IS RELOCATEO 

SAVE' 3 
Cl.A 
TAO 
DCA 
TAO 
DCA 
in 
JMP 
TAO 
OCA 
LAS 
ANO 
OCA 
JMP 

rseur.1 
u 
CPNTR 
u 
CPNTR 
I •:!I 
t7ue 
20 

C7 
1..lMJT 
SAVE 

---

IGET ADDRESS OF SAVE eurrER 
/SAVE 1N AUTO !NDEX REC 
/GET WORD PROM LAS' PAGE 
/STORE IN eurPER 
/INCREMENT PlGf AD0RfSS 
IGE:T N~XT WORD 
/CLA JNSTRUCTlON 
/CLEAR CAL~ TO TM!S ~OUT?Nf 
/GET SWITCH RECIST~R 
/GET 'IELO LtM!T 
1sn LIMIT 
/EXIT 

'~ 
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,;oPVRJG~T 1•12, O!GlTAL tQU(PMENT COR~,. MAYNARO, MASS, e1 0 ! Al.1111 V2L'l3 2dUGw'2 1139 PUE :U•2 

!l'k.l!IH'! 11111111 11111111 11111111 11111111 11111111 11111111 !1111111 11111111 
111Ul0 11111111 11111111 110002100 11111111 11111111 11111111 r111hi1 11111111 

020(0 11111111 11111111 11111111 11111111 11111111 1U.11111 HiU1i1 11111111 

11'.13210 11111111 11111111 1111"111 11111111 11111111 111111110 210~0H~0 301'101111 

Cl! II !2Hll 11!11111 11111111 1111~111 11111111 11111111 11111111 HHHi1 11111111 
1?1~11'.12! 11111111 11111111 U.UU11 11111111 !1111111 11111100 "" i2I Qll1! 0 !!! Ql m11111u 

l!l~H u.uuu 11111111 11111111 11!11111 11111111 11111111 i111Hi1 11111111 
~1H 1U11111 11111111 111u111 11111111 11111111 11111111 hi1Hi1 11111111 

UH 1U1UU 11111111 11;u1u 11111111 uu.uu. 11111111 Hi1hH 11111111 
UH 11111111 11111111 11111111 11U11!1 U.111111 11111111 i10H1h 11111111 

UH uuuu 11111111 111u111 11111111 !1111111 1U.U111 h!1hi1 11111111 
t3H 11111111 111111!1 111H111 11111111 1HllJH~lll 0nuem0 0H0Hl1!" t11eJh1H1 

2.~H 11U1111 11111111 1110111 11U11h 11111111 111UU1 hi1Ui1 11111111 
UH uuuu 11111111 U1U1U 11111111 11111111 U.111111 hHhh hHU!U 

UH 11U1111 1U.111i1 11111111 1U.U.1i1 11111111 11111111 HHh!i Hh1111 
17H 11111111 11111111 11111111 111111!1 uuuu 11U1111 hHhH 11111111 

UH u.uuu 11111111 1111UU. U11U!1 11111111 11111U.1 h.UhH Hh1111 
U"l!l 11111111 11h111.1 UHUU 0HHliH'lia ~Hi!HH HHHH ~HHHlil H~IHH 

aiH UUl'lllJHI 0Hf0001i'l 00001H!011J 11!0HH011l HIHHH H llHHJill H HeJH!IH!le f!llJ{i!&J£l!IJH 

UH HUl!!i!OJl!l HJ0U0H 21210uz11! li'l e!llJl!!HEIH l!!el!l2!HU H!!IHH!ig eHHliJH t'!HeJCIJ111 

2~H ~-mt 0HH ~f/J!IJllJ0U0 Qltzl011J2!01ZJ0 0i!Hl:?ll/JH H00HH lllHHIH H01H'!IHI 01!1~S001/J0 

2~00 1!102 eJPe!H 1!'011100£J210 lilflll1leJ0f/lllJl1) 011lllrnlll1Ulll flrll00HH 0£1Hf'JlllH mHHH0 0Hl1l00H 

2~01 
271UJ 

:silH 
:S~HI 

~20il 
3~111" 

3~1/J0 
3511111l 

3~00 
3700 

0 
~-
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/~OPYRIG•T 1972 1 OIGI,AI. EQUIPMENT CORP,, MAYNARD, MASS 1 '1 CUl..U ven 29AIJC•12 1U9 PAttE 31•4 

H'l..0 004Z EP1 ~611 I.SD 6661 
tfJ'lTR 0043 £P2 01u I.SE 6651 
APT 2052 EP3 0720 1.sr 6661 
•Se 10111 EP4 111130 1,.SR 6663 
.tSC1 1436 EP5 '3136 MOOE Pl0!0 
.asc2 :1.431 EPASS l"663 MOVEP 10{6 
ASC3 144111 EPNTFI ei012 "lrl.O 1IH1 
.aSC4 1441 EPT 2Ulll Piii '1!055 
&Se5 1442 £PTV 2U6 PCT 0U3 
.a~e11 1443 ERET 13!3 !'OPT HU 
.ases "423 ERl.OOP 13U PE'f 1 2U1 
IA St 02141 ERROR 12H PtT2 22145 
!TCK 12143 ERROR1 112126 PET! 2au 
ee;~o 0453 £RROR2 U,4 Pn.o 1U1 
er1.c ezu !!:RR0"3 U.J1 ,.,,, 16'1 
CP'l.G 6t6~ ETC:NT H 7 Pl'NTR 1Ul'11 
eKFl,.O 0627 nu 1265 PA? US7 
CKt.!E;M ei503 nn1 16'4 PRU 1'55 
CKRtl. 064, £TlCT2 17!3 RU2 Uh 
ei.coR lllU6 !'.TXT:! 1727 Rtl.O UH 
Cl.UR 166'0 nxu HU FtUCOf' 1340 
Cl.RCT 16!:1. F'Cl.A HU RUT OR ""'' CMl"L,O OH f'li,D A HH R'l.D 1?114!5 
CMPtNC PJtH F'PAUSE HU RUN m~n 
CMfl'R 0411 rPe 11lO:S SAVI: uu 
CPNTllt H'IQI F'PCOM 65,3 seur !127 
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