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i. 'ISTR4CT 

THE MI'~E Boe'ST'" ~JAGNO!TIC VE~JFIES CORRECt oPtRATION ~r 
!ME MI'~E BCOTSTRA' ~O'OER OPTION IN A~~ ITS STANDARD 
CONFIGURATIONS. TMt OIAGNOSTIC PRODUCES A VISUAL 'YPE OU' 
ANDIOR • 81NaRY OlJE:T Ta'~ o~ TNE BOOTSTRAP BLOCK or OA~A 
IN'ORMAT%ON ~QA~[~ :~TO CORE ~Y THE ~le·E MODU~E UNDER T£S'~ 
!HIS VI'UAL TYPEOV' aND BINARY OBJECT TAPt CAN THtN BE SAVED 
rOR THE TESTINS 0' ~I'.E MODULES 0' THE SAME CONFICURA!IO~~ 

) 

T~£ Dl.GNOSTIC IS AYAI~ABLt IN A LO~ AND HIGH ~ORE VER~ION~ 
!HE VERSIO~ '0 BE USEj TO TES! A "18-[ "ODULt WILLDEP;N~ ON TWE 

· MEMORY LOC4T10NS 1iI"UIEO IV '!HAT 'ARTICULAR ",ODULE. !ItE LCW 
~OAEVt;"~IONor fHC:lUGNOSTl~ OCCUPltS .NDUS'SMEMCR' 
1.0C'~TlONSI2U.lt71 AND THE H1CH COREVER"ON OCCU'IU A~O 

,', ·\lSlS M'"''''', Loe~Tl ~~S U".'7~'. ',USE 'TME VtRI' ON THU D~ts 
NO' CO~'I.ICT WITM 'HE HEMORY·I.OCATlONS 0' THE BOO'$TRAfil itl.OCI( 
'OA THi "I.-t MODULE UNDER TEIT. 

2. REQUlltlfllt",s 

'D,.,£ CO"'UTtlt 
A$R-II TE~CT~'E O~ £CUIVA~tNT, 
_OWDItM11", "tED 'lPtR·TAItE RUDER. 

· .. OW OR MIl" S'EED "PE. TAPE ~UNCH, 
"ll-r 800TIT"" DI'GMO,TIC, 
"ll-r ,00'1'"" LO'~ER O,TION, 

I. " ,"RTINS AOOIUS 

THE IT.RTI~G AODRtSS 0' THE LOW CO~E VERSION I~ a2". 
TNt tT'''TllI; 'DDIt"S 0' THE HIGH CORE yr"'ION IS "'U • 

• , 'ItCLIMINA~V 'ItOGR'"S 

5. . 

ALL ~TM'R ~I';~OSTICS 'OR THE CO"'UTEA AND P[RIPHtR~LS SHOYLO IE 
RUN succrSSrU~LV. 

OPER.TJ~~, .• !'neH SETTINGS 
: ',' 'f':':: ,~~ 

· ~W~'.lV("J'tiCUJO'S BY.BJNAlty .OBJtCT TAPE, 
'W" ••. IVElI'!CA'UO~ ·9Y VISUAL TYPEOUT. 

· ,.,R1Il 'UNCH tlNA'V OBJECT "'E. 
· SWRZ-l LOW S'tE~ 'APER TAPE PUNCH. 

SWRZI' HIGH S'tEO .'PtR TAPE 'UNCH. 
SWR6-' MEMOAY 'IE~O Or BINARY ~OADtR. 
SWR9-1l AMOUNT OF EXTENDED MEMORY FIE~DS, 

6, OPERA'OR AND '.OG.4~ ACTION 

A. INSTALL THE MII-E MODU~t yo at TESTED, 

8, LOAD THE 014=~~ST'C INTO !~E SAME MEMORY FIELD AS yT!~litO 
BY THE "10-E ~OJULt UNDER TEST USING THE STANDARD BI~A~Y 
LOADER TEC~~IQUt. 

C. IF THE OPtR'TO~ wISHES TO TEST THE MODULE USING IT~ BINA~Y 
OBJECT T4'£, ~OAD TNE BIN'~Y OBJ£CT TA~E INTO !Ht ~.ME 
M[MORY rttLo AS OCCUPIED BY THE DIAGNOSTIC USING T~E 
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STAN,ARD BINARV LOAOER TECHNIQUE. 

D. DISAB~E T~E 1/0 DEVICE USED BV T~E ":gJLE UNDER Tt~T~ 'OR 
EXAMPL£, PLACt NO TAPE IN READER, TU.' ~r, READER OR ~UNeH. 
OR DISCO~~ECT THE M83,. TO THE DEVItE, 

Eo SET THE S~ITe~ RE~ISTER TO THE STAA~l'~ AOORESS or THE 
OIAG~O!TIC 0201'4210 AND 'RESS ADDRESS ~OAOo 

F. SET THE S~ITeH REGISTER TO THE INIT!l~ lOORESS 0' !HE 
BOOTSTRAP 'ATA BLOCK 0' INrORMAT!ON o~ r~E PARTICU~AR MOOULE 
UNDEQ TEST AND PRESS CLEAR AND T~EN C~~TINUE. T~E CO~PUTE' 
S~OJLD HA~T AT ADDRESS 120Z/4202. 

G~ SET THE SWITCH ~EG1STER TO T~E ST~ATJ. ADDRESS or THE 
.. ·:M~DU~t~~OER TtST AND PRESS CLEAR ANe 'WEN CONTINU~, THE 

Ho 

. cOMPUTER $~dU~o HALT AT AQDRESS 021"'2a'. 

I~ THE O'ERATOR HAS SELECTED TO TEST !NE MODULE USlNC THE 
BINARY OI~ECT TAPE, SET SWRel10 lr vt'I'I~ATION l~ OESIRE~ 
BY VISUAL TYPEOUT, SET.SWAI.'o 

10 Ir TWE OPE~ATOA WISHES TO PUNCH A ~EW BINARy OBJEC! TAPE. SE' 
SWR1'1 ANQ SWA~'1 rOR LOW SPEtD PUNCW OR SWRZ,. ro~ Hl~H 
,PtED PUNO~. 

J o SET SWR6-' TO THE ~EMO"Y ~IELO or ~M[ ,!NARV LOADE~ AN' 
SWRt-11 TO THE AMOUNT or ~XT[NDED MEMORV ~IELD$ ANQ 
PRCSS CLtl~ ANO THEN CONT1NUt. 

K, TH' BINARy LOIDER WILL BE ~ELOCAT[C r~OM T~E 'IELO spte
"lED IN IWR'-S TO I 8urr~R AREA WITwl~ TH~ OlAGNO~T!C~ 
'HE SWITCH RtGISTtR SETTINGS 'OR THE START~P lDDRE~S AND 
THt INITIAL ADORESS 0' TH' BOOTSTRAP 1~rOR~IT10~ WILL ~E 
CHECKED TO MIKt SURE THEY DO NOT CON'LICT WITH 
,~, DIACNO'TI~. 

L. T~t DIAGNOSTIC WILL NOw LOAD I DATA -"TERN 0' 252' INTO 
ALL MEMORY LOCATIONS NOT OCCUPIED av !WE OIAGNOSTl~ AND THfN 
SIGNIL THt QPtAATOR WITH A BELL ON TWE TTV TO TOGGLE TWE 
BOOTSTRA" SWnCH .. TNt DATA PITTERN :S BUNG CI'I£CKED, 'Hrs 
WILL VERI'V THIT THE'COMPUTER IS NO' [rrEC!ED av T~E MODULf 
WHI~E 'HE-COMPUTER IS IN !HE ~UNSTATtl T~E OP[RA!OR MUS' 
TOGGLE n't BOon""p SWITCH AT LEAST U TIMES QURING TloIlS 
TEST AND THEN HIT I KEV O~ THE TTV T: EXIT TO NEXT TEST, 

M, THE DIAGNOSTIC WILL NOW LOAD A DATA PA!TERN 0' 52'2 INTO ALL 
MEMORV LOQATIONS NOT OCCUPIED BY THE ClAGNOSTIC ANQ TH~N 
SIGNAL TWE OPERATOR WITH A BELL ON TME TTV TO TOGGLE T~E 
BOOTSTRAP SWITCH AS THt DATA PATTERN IS BEING C~ECJ(ED. 
THIS WILL VERlry THAT THE COMPUTER IS ~OT Er,[CTED BY THE 
MOOU~t WHI~E !~E COMPUTER IS IN THE Q~N STATt. T~~ OPtRATOA 
~UST TOGGLE TH£ BOOTSTRAP SWITCH &~ ~EAST ~z TIMES OURfN~ 
AND THEN HIT A KEY ON THE TTV TO EXIT TO-NtXT TEST. 

No THE OIAGNOITI~ WI~L NOW LOAD A DATA PA!TE~N or 2525 IN ALL 
MEMORV LOCATIONS NOT OCCUPIED BY .~£ DIAGNOSTIC, LOID A 
~ALT IN TH~ BOOTST~AP 9LOQ~ .1 JUST I~CASt THE BOO!STRAP 
DATA aOESN'T HANG, THEN HALT IN AO~RESS 164Z'564~. THE 

~ITOR MUST TOGGLE THE SOOTSTRA' sWirCH ONCE THEN ST' , 
/ 
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) 
lNCO~RE:· S~IT:~ SETTINGS ro~ THE srAR·~. AooAEssor THE 
MooU~E A~D T~E I~ITIA~ ADDRESS or T~E BC'TST~A' DATA B~OCK 
or l~rDRMATION WI~~ R£SU~T IN A HA~T A~ '~~R[S~ ".'1.'.'. 
T~£ :Pt~'T~R MAY Rt-SET THE SWIT:H -E~:S·£- rOR T~E lNIT1AL 
AOO'''ES! ~,. '!'~t OA!A 91.,OCK or l~rOR"'AT!e~ A~:l ... n CONTINUE: 
r~ RE-STaR- ·~t SETUP ~ROCtOUR~. 

8. RESTRICTIONS 

THE OPERATOR ~UST NOTt THAT ENCOOE~ Be:·S?RA~S or STANDARD 
CONrIGURATtONS SHOUI.O ~ANG WHEN 1.0AOE: "~ AUTO~'TIC'~LY 
START[O.~'. UNt~COOEO BOOTSTRAPS s ... o~~~ \:T ~'NG BUT SHOU~O 
~ESU~T 1\ , wAI.T AT THE BOOTS!RAP e~::~ .~, -
!"'E 1/0 :tvtCE T~AT .... [ BOOTSTRAP USES M~S! BE OISABLtQ, 

!"4! IN1TlAl..t)D~E5S or THE BOOTSTRAP B:.~CI( AND THE STA~TUP 
AOORtSS ~F THE MOOUI.,E MUST Nor CONrl.lCT .1!~ THE DIAGNOSTIC, 

) 

!ME ST'RTU~ AOORESS 0' THt MOQU~E MUS· 9£ WITHIN T~E BOOTSTRAP 
a~OCK 'tr·IN~o,tI1ATION • . '" " 

;f'1£ UNARY OBJECT TAPE USED TO TEST A , •• :tCU~AR HODUU MUST 
BE ,uno WUH TillE SAME CI.OW 01' ~lGIoI) VEISSON 0' THE DU!!NOSTle 
'.a"MMICH IT WAS PUNCHED. 

T .. £ !)1-IG"eST1Q4~O·B!IIARV OBJECT TAPE MUST BE 1.0ADCO INTO THE 
SAHE'"EfII<I~~'. ~U,!)· ~S;jl':lLUED IV T~E "O~U~E UNDER TEST, 

TIoIE OPt~ATOR MUST NOTE THAT THE DOWN~AR~ MOTION 0' THE BOOTSTRAP 
'WITCH ~OES NOT IN ANYWAY ErrECT TIoIE CO •• U!ER, THE BOOTSTRA' 
'HOU~O ONL.Y LOAD ON THE UPWARO MO'ION or t~E aOOTSTRAP SW1TCw, . .. .": ... ~ ... 

9, 9ENEIU~ lft"O~MUt:ON 

!HE ,J"'T.I"E·~·lNOPER"OA RUNS TMSS DU;NOST1~ TO TES! A 
'UTtCUI.AR TY~, 01'; tltDDUL.E HE ,",UST VERI'" TWE ~OOUL.t BV THE 
YS*AJ. np£ouT METHOD', Ir THn IN'ORIiIIA'::N IS CORRECT, HE 
SHUU ""N "UNCH • BINARY Oe"'£CT TAPE :r !HE IN'ORMATION 
IoDUn .,:"Ht MODULE, THE OPERATOR SIolOUL.:l 'HEN IoABEL AND 
SAn'llfts BINARy OlJEC' TAPE AND VISUAl. niEOU! 'OR TH~ 
!tsTINC 0' MOOU~U or 'HE SAMt: CONF'lGUI""10N. 

!H~ 'T~RTUP AODRESS 0' THE MOOULE REFEREO !O IN THIS OOCU
MEN~lTION IS THE ADDRESS AT W~ICH THE I~OT~TRAP PAOGRAM WI~L 
lUTOMATICAI.LY $TART A'TER BEINe ~OAOEO BY THE MODU~£, tHE 
l~iTIAI. ADORESS or THt DATA B~OCK OF l\r~RIiIIATION IS TH~ 'IRST 
AODRESS ~OC'TION INTO W~ICH T~E rlRST or !WE 32 DATA WORDS 
WILl. BE 1.0ADEO. 

THE BOOTSTRAP SWITCH IS LOCATtD TO THE ~E'! or THE SWITCH 
REGISTER ON THE PDP8/E 'RONT PANEL A~O IS ~ABE~EO "SW". 

THE 32 D£CIMA~ WORDS or DATA lNrORMA~l=~ ~OADEO By T~E 
BOOTSTRAP MODULE IS DEPENDENT ON THE DIOOES ~A8E~ED "WORD 1-32" 
ON T~E M.18-£ MODU~t. CUT DIODES RESULT I~ , DA!A l AND UNCUT 
DIODES RESULT IN A DATA 0. 

E~CODED BOOTSTRAP MODULES ARE;TMOSt-w~OSE "WORD OIOOES" 
ARE CUT 'OR CERTAIN DATA PATTERNS .AND I~STRUCTtONS, 

) 



!NO/OR R[-STAR! !~E cOMPUTER AT ADDRESS 02~6/4266, TH! 
DIAGNOSTIC Wl~L :~ECM A~L MEMORY LOCA!IO~S NOT OCCUPIEO BY 
THE OIAGNOSTIC AND THE BOOTST~AP B~OCK rOR A eORRE~T OAT. 
DATTERN AN' ,wE' :wEe~ T~t ~ALT LOADED INTO Twt BOOTST~AP 
9LOC~ .1. IF V%SUA~ TYPEOUT WAS PREVIOUS~v SE~ECTED TH! , 
BOOTSTRAP BLOCM 0' I~'ORMATION LOADED BY T~E MOOU~~ WILL Bf 
TYPEO OUT O~ T~t '~Y AND THE OPERATOR MUST VERtry IHAT 
THIS IS CORRECT, t r VERIfICATION WAS PREVIOUSLY S;~ECTEO BY 
TH~ BINARY OB~CCT'AP£ TH' DIACNOSTIC WILL COMPARE THE 
BOOTSTRAP IN'ORMATIO~ ~OAOEO By THE MO~U~E TO THAT IN'ORMATte~ 
LOADED BY THE BINARY OBJECT TAPE. 

~. lr THE OP£RATC~ ~AS SE~ECrEO TO PUNCH A Bt~ARy OBJ~CT TAPE 
THi COMPUTER WILL WALT AT AOORtSS 1387/4317 TO ALLOW THE 
OPERATOR TO PRtPARE THE P~NCH, THE O;ERArOR MUST !HEN 
1011 T C.ONTI NUE TO PUNC'" THE II NARY OBJE!:T TAPE, 

p. THE OIAGNOSTI~ WILL NOW LOAD A DATA PA!TERN 0' '2'2 
INTO ALL MEMORY LOCATION~ NOT OCCU'I~O BY THt DIA~NOSTle 
AND THEN HALT AT AODRtSS ~64e/'64e, T~t O'~RATOR MUST 
TOG~LE TM, BOOTSTRAP SWIT~H ONCE THEN 5TO. ANOIOR ~ESTART 
TME DIAGNOST1~ AT ADDRESS 1323/4323, TNE DIAGNOS!IC 
WIL~ CHECK· TNt OA" 'ATTERN IN ALL MEMORV LOCATIONS 
~QT OCCUP~['~'Y THt DIAGNOSTIC AND TWE BOO!STRA, BLOCK. 
CHECK THE MALT IN THE aOO!STAA' 8LOCK +1, AND COMPARE 
TWE BOOTSTR&P'LOCK or IN'ORMATlON TO THAT FOUND IN 
~T£P N. TNE CC~PUTEA SHO~LD THEN HALT AT ADORESS . 
f3~~/4332 INDICATING A suQCESSFUL PASI COMPLETE. I' 
THt OPERATOR MITS CONTINUE THE DIAGNOSTIC $HOU~D ENTER 
THE"IRST TEST SECTION L. IF THE OPERATOR ~ISHtS TO TtST 
A MODULE or THt SAME CONFIGURATION. THE OIAG~OSTJC CAN 

. ": BE RtSTARTt~FR~~ADDRtSS e333/~333, THUS ELIMINATING TH! 
lNIT1ALcS£TUP PROCEDURE, . 

7, tR"ORS' 

, NON.RECOYERA'~[ [RRORM" OCCUR IF THE 800TS!RA' BLO;K 0' 
l~rORMATIQN OEST~OYS TWE DIAGNOSTIC IN CORE, IF TWIS ~HOU~D 
OCCUR, IT'IS 'OSSISLE TO SINGLE STEP THE ACTUAL LOAD O~ TME 
aOOTST~AP MOOULE, . 

IF' A~COVER'8LE on A UROR DOES OCCUR THE COMPUTER SMQULD 
riALT WITH 'THE DEFECTIYE ADDRESS IN THE MQ, THE DE'ECTIVE OAT~ 
1 ~ THE AC. AND n~E "'[It\ORY , 1 ELD WHtRE nit VALUtS WERE ~OUNO 
l~ THE OF INDICATORS, THE OPERATOR "AY HIT CONTINUE TO 
DISPLAY THE VALUE EXPECTED IN THE AC. 

r~e 'OL~OHING MEMORy AOO~tSSE' LISTED BELOW ARE R£COVE~ABL[ 
04TA ERROR HALTS ,~o rAILURES, ro~ MORE IN'ORMATION R£~ER£NC[ 
T~E DIAGNOSTIC LISTI~G ANOIOR SECTtON 6 o~ T~E DOCUMENT, 

21753/4753 

1836/5136 

U72/5072 

OATA PATTtRN or 2525 OR '252 LOADED INrO 
CORt BY TH~ OIAGNOSTIC WAS INCORRECT. 

HALT ~OAOEO INTO THE BOOTSTRAP e~OCK .~ BY 
THE OIAGNOSTI~ WAS INCORRECT, 

THE BOOTSTRAP INrORMATION LOAD~D INTO ~OR£ 
BY TH~ MOCULE UNDER TEST WAS INCORRECT, 

) 

" 
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11. 

) 

U~ENeoo~~ BOOTSTQAP ~OOULtS ARE T~OSE WHOSE ~WOR~ ~100tS~ 

ARE ~OT eUT RtSJ.!:~G I~ AN A~L 2'S PATTERN. 

!~E MEMJ~V r:E~~, S~ARTUP ACDRESS, AND THE INI!IA~ A~ORESS 
or T~£ 3:0TS·RAP l~r~~MATION IS DEPENDENT ON T~E Sp~rT 
~ua JUMPERS ~:eA't' ~~ THE MIS·E ~ODULE ANOLA3E.E: 
rZ.r2, 50.511, A\j lz-tl1 RESPECTIVELY, 

THE BINA~v ~OA~Eq MAV BE ~EPLACEO ArTER RUNNl~~ '"E ::AGNOSTfC 
ro ITS ORI~I'A~ .O:ATI0~S IN ME~O~Y BY LOAD AN' S·ARTING 
AjORESS 12~e/~azz, 

A~ E~AMPL£ or .~£ gOoTSTRAP ~'TA TYPEOUT IS s~o.~ 3E.Ow, 

~I8.E 9:::ST~AP OATA 
AORS DATA 

un 6U7 
Zl24 6751 
U2' 674' 
ZII26 5e25 
U27 1200 
!!In! 6'133 
nn 'ell 
tina 7117 
2'33 7717 
21134 7717 
21035 1717 
Z136 7777 
0137 7777 
U'iI 7717 
n'l 1777 
88'2 1717 , .. ~ 7777 
UH 7777 
01" 7777 
~"6 7.,17 
0147 7717 
U5e 7717 
0151 '1717 
2152 7177 
0153 7777 
0",4 7777 
215' 7717 
za56 7777 
0",7 7777 
un 7777 
21161 '17.,7 
0162 7777 

I.ISTlNG 

S 

) ) 



I'ALii Vi41 

".7 7421 

1201 

nil 761~ 
e2~1 '335 
1202 HU 
d2~J 16~4 
a20~ JJJ6 
un 74.2 
~206 761~ 
12r7 3;)37 
A2i1 6224 
~211 t342 
1212 3213 
0213 ~.u 
~214 1335 
3215 134. 
1216 3341 
1217 1344 
3221 764. 
1221 4777' 
3222 4776' 

un 6187 
122~ 3344 
8225 1746 
8226 3115' 
1227 4174' 
1231 2'U 
1231 4173' 
1232 17~' 
il23J 3175' 
8234 4714' 
'23' UU 
e2U 6'31 
.237 523~ 

824' 7311 
.2H 1146 
12U 371" 
.241 4"4' 
124~ '1'2 
124' 4713' 
1246 174' 
1247 317" .21. 4114' 
.251 '1'2 
.2U 6111 
82n ,." 

lIilt ".1 & 
I 
,"Ia-t BOOT'T~AI' OIAGNOITIO 
I 
ICOPYRI;HT 1911. DIGITAL tIUI'",NT COR'OR.'ION 
I 
CA, •••• 7 
MQL.7421 
I 
IT~t LOW VERSION STARTINO ADDRE,S I' .1.', 

·/THE HIGH YERSION STARTIN~ ADORES. IS 41"~ , 
ID"E~ATION SWITCH REGISTER ,OR MII-E DIACNOSTIC 
I 
,iWR ••• VERI'ICATION BY OCTAL DUM' TY', OUT 
,iWRI'l vERl'lCATION BY IINARy O'~ECT tAl" 
ISW~l'l PUNCH BINARY OBJECT T''', 
,SWR211 LO~ SPEED PUNCH 
I$WR2 •• ~IGH i"EED PUNCH 
,SWRhl , I ELD 0, 81 NUV LOADEII 
ISW~9-11 A"OUNT 0, EXTENOED 'I~LOS , 
IROUTINE TO SAVE THE INITIAL ILDC~ ADDRESS 
lAND THE STARTUP AODRESS or THE BOOTITRA", 
ISAVE BINARV ~OAD[R IN ""0GR,M BU"ER AREA~ 
ICHEC~ TO HAKE SU~E THAT ADDRtSSES DO NO' IN'E~'!R 
,WITH THE ~OCATIO~S 0, THE DU9NOSTIC. 
IA~SO SAVE OPERATION SWIT~HES, 
I 
.1211 
I 
BEGIN, 

I 

STRBLK 

STRADD 

EXTSAV 

K~D' 
PRr'~D 

STRBLK 
AMOUNT 
HL T~OC 
n'PAS 
C~A 
MOVBIN 
CHKADO 

ISAVE OPERATINo SwlTCME, 

IMAKE "RESrNT 'IELD CD' 

I;ET S!ART 0' I~OCK 
IGET L[~GTH 0' BLOCK ., 
IMAKE ~A~T LOCATION 
IGET ,ASS "~AG 
liS IT ,IRST 'ASS 
IYES, MovE THI BINiRY LOADtR 
ICHECK THAT SWITCMES DO NO' CON'LICT 

ILOAD HE~ORV WITH DATA PATTERN 2'2' AND SIGNA~ 
IO"ERATOR TO TO;G~E 5WITC~ AS "'"ORy I~ BEINo OHECKED; 
ISWITCH SHOULD BE TOGGLED AT ~['ST l' !I~ES 
IO~ERATO~ MuST HIT TTY ~EY TO EllT TO ~ExT TEST. 
ITHIS WILL VERI'Y THAT THE PROCESSOR AND TME MEMORV 

24-JAN-72 

IWILL NOT BE "rECTED BV 100TI!RA' WHEN THE COMPU'ER 
II~ RUNNING, 
I 
TE5Tl, 

I 

CA' 
DCA nRPAS 
TAD I x~oo 
DCA LODCHK 
J"S MEMGO 
un 
JM5 BELL 
TAD I KeHK 
DCA LODCHK 
JMS ME"GO au, 
KII' 
JHP ,-, 

ICLIAR THE WORLD 

IGET J"I 'OR LOAD 
I!!TU" 'O~ LOAD 
ILOAD "E"ORY WITH BATA 'A'TtRN 
IDATA ~AT'ERN '0 IE USED 
ISIGNAL O'ERUOR 
IGET ~MS 'OR CHEeK 
I.ETUp rOR CHECK MEMORy 
ICMECK HEMOR., 
100M' ARt TO THIS PATTERN 

IWAIT ~O" O'UUOR TO CONTINUE 

ILOAD "EMOIIV WITH DATA PATTI"N 5212 AND 'laN.~ 
IOPERATOR TO TOGGLE SWITCH AS MIMORy I~ BEING eH[CK£D~ 
ISWITCH SMOULO aE TOGG~£D AT ~'A'T l' TIMES 
10'EAATOR MUS, HIT TTY KEY TO EXIT THII TUT 
'THIS WI~~ VERI'V THAT THE "RO~EI'OR AND 'NE NEMOR9 
IHI~L ~DT B£ A"ICTED IY 8DOT'!RA~ WHEN TM! COMPuTER 
III RUNNING, 
I 
HSTI, C~A C~L 

TAD I XLOD 
DCA LDDCH~ 
JHS HEHGO 
'1'2 
JHS aE~L 
TAD I XCIIK 
DCA LOOCHK 
JMI "'HGO 
'2'2 
K" JM" ,-3 

CLA C~L 
TAD I XLOD 
DCA LODCHK 
J"' HEHGO 
151S 
TAD KHLT 
DCA I WATNL T 
TAD KHLT 
DCA I HLTLOC 

laET ~"S 'OR LOAD 
I.ETUp 'OR LOAD HIHORV 
I~OAO MEMORy WITH BATA 'A'TERN 
10ATA "ATTrRN to Ir USED 
IIIG!lA~ O~!RA'O" 

"ETU, '011 CHEeK MEMOli' 
ICHECK "[NOAy 
ICOM"A~E TO '"IS ~IT"RN 

IWAIT ~OR OPERATOR TO eON.INUE 

IITORE WAIT HALT At ENII 0' DU., 

ISTDRE HLT IN IOoT.TRA' ILOCK .1 

I 
~~ --~---------
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PALU UU 

nn "34 

~Z66 1JU 
~Z67 1337 
~Z70 7710 
n71 5214 
~Z12 4712' 
~213 4771' 
3214 1745 
~275 3"~' 
~216 7a0 
~217 4774' 
03U 2'25 
~301 4770' 
~302 4767' 
~303 U37 
~304 7U4 
030' 1700 
~306 5311 
~307 74~2 
0310 4766' 

~311 13~0 
~312 1746 
0313 377" 
~314 4714' 
0315 5252 
0316 1J43 
0311 3734 
0320 1343 
~321 3141 
~322 5734 

0323 73U 
0324 1745 
0325 3175' 
0326 7320 
0327 4714' 
0Ha 52'2 
03Jl 4770' 
0332 7402 
0JJ3 5223 

0366 1223 
U67 1143 
037e U23 
0311 1421 
U72 041Z 
1313 0'14 
0314 0610 
U" 0143 
U16 UZ0 
0377 1010 

04U 

04U UU 
1401 1717' 
0402 3364 
04U 1716' 
0404 1841 
04" JU, 
0406 1362 
0407 nu 
0411 1764 
0411 3766 
0412 2IH 
0413 1000 

Z4.JAN~'1 

JH~ 

131~6 ~.oti.t 

WATKL T 100 I'll\, T 'NO wil' 'OA O"("ATO~ TO 
ITO~IM IWtf~K AN~ REStAR' PROGRAM 

I 
ICKECK MEMORY NOT OCCUP itO BY TKE 100TfTAA~ 
Iro~ CORRECT PATTERN or 2~", Ir OPERA OR MAS 
IIN~IBITEO VI'UAL PRINT OUT ASSUME THA, TH! 
IBINARY OBJECT TAPE 0' THE BOOTSTR'~ IN'O~"A'ION 
IHAS BEEN LOADED INTO COR~ ANO.COMPARE .THII 08JEt' 
ITO THE IN'ORMATION aooTsTRAPEO INTO COR~~ 
II' V IIUAI. CHECK PR I NT OUT BOOTSTRAP 8~"£R I N'ORMH ION', 
II' OPERATOR HAS SEI.ECTEO TO PUNCH NEW OBJECT TAPE 
IHAI.T ANO WAIT 'OR OPERATOR TO PREPARE THE 
IPAPER TAPE PUNCH SELECTED, 
10P.RATOR MUS! HIT CONTINUE TO PUNCH TAPE, 
I 
~.STRJ, 

INHOHP, 

I 

CLA CL~ 
TAO EXTUV 
S~A CLA 
JMP INHDMP 
JMS MovBur 
JMS TYPBur 
TAO I XCHK 
DCA ~OOCHK 
CLA CL~ CMI. 
JMI HEMGO 
2525 
J~S CHKH~ T 
JMS COMPAR 
TAO EXTSAV 
RAL 
SMA C~A 
JMP TUT4 
HI. T 
JMS BPUN 

IG~T OPERATION switCHES 
ISWR0'~ IS INHIBIt octll. OUMP 
IINHIBIT OCTAL OOH~ 0' 800TSTRA~ 
IHOVE BooTStRAP 1'0 BUr'tR ARU 
ITY~E eCTAL OUMP 0' BOOTstRAP 
10ET JHS rOR CHEeK 
ISETUP ,OR CHECK H!HORY 

ICHECK MEHOR¥ OTHER THiN BOOTSTRAP 

ICHECK H~T STO~[O IN BLOCK +~ 
ICOMPARE BOOTSTRA~ TO Aur'ER A~U 
10ET OPERATION SWltCHE' 

ISWR~.~ II PUNCH NEW TlpE 
IINHIBIT TAPE ANO CO TO NE~T TtST 
IWAIT ~OR OPERATOR TO PRtPARE PUNCH 
IOPERATOR MUST Hit CONTINUE TO PUNCH 

I~OAD HEMORY WITH OATA PATTERN 52'2, 
I~OAO A MA~T INTO BooTsTRA~ Bu~rER +~ JUST 

~f~~~S~o T~~1. ~O~~~T::j T DmN~~E H~~~AATOR TO 
ITOGG~t THE BOOTSTRAP SWITCH ONe., . 
ITHE OPERATOR MUST THEN ~ESTART THE PROGRAM A' 
ILOCATION aJ2J/432J, 
I 
I 
TF;ST4, 

I 

CLA CL~ 
TAO I XI.OC 
DCA LOOCHK 
JHS MEHGO 
'252 
TAO KHL T 
DCA I WATKI.T 
TAO KHL T 
OOA I W~TLOC 
JHP I WATMI.T 

IGET JMI 'OR 1.0AD 
IIETUP 'OR ~OAD 
ILOAD MEHORY WITH eAT A PA,T.RN 

ISTORE WAIT HALT AT ENe 0' OIAC, 

ISTORE A H~T IN BI.OBK .1 
IGO HA~ T AND WA I T 'OR OPERATOR TO 
ITOGGI.~ SWITCH ANO RESTART PROCRAM 

ICHECK MEMORY NOT OCCUPIED BY THE SOOT,TRV 
I'OR A CORRECT PATTERN or '2'2, THEN COMPARE 
ITH. BOOTSTRAP INrORMATION TO THAT rOUNO IN 
ITEST 3, 
I 
REITR4, 

PAGE 
I 

CLA CLL 
TAO I XCHK 
eCA LoeCHK 
CI.A CI.L CML 
JMS ~&;MGO 

'2'2 
JMS CMKHI. T 
HLT 
JMP TUT1 

INBur H~ 
a 
e 
o 
U40 
o 
CO' 
H~ T 
"17 
KCHK 
KLOO 

ICHECM MEMOR¥ OTHE" THIN .OOTnRAP 

ICKECK HL TIN 'LOC~ +1 
lEND or TEiT 
ILOOP ON PROGRAH 

IROUTINE TO MOVE BOOTSTRAP IN'ORMATiON rROM 
IBOOTSTRAP AREA TO PROG~AM BU"tR ARU, 
I ' 
MOVBur, ~ 

TAO STRSI.K 
~CA BCNH 
TAO AMOUNT 
CIA 
OCA S~NT7 
TAO XINBU' 
OCA BONTe 
TAO I eCNT6 
DCA I eCNTa 
lSi BCNT6 
NOP 

2. 

) 

" 

., 

., 

., 

• 
• 
• 



<- P41.1I VH1 240JAN-72 Ui36 ~AOE 10 4 

0414 2366 In BeNTS 
e4U 7ue NO~ 
0416 2H5 lSI BeNT? 
0417 5iU JMP MOVBU' .11 
0420 5ue JMP I MOvBur 

,~- I 
IROUTINE TO TYPE BOOTSTR4P DATA IN'ORMATtON 
I 

0421 uu TYPBUr, 0 
0422 UU TAO TtXTMS 
042~ !364 DCA BCNT6 
0424 1Hl TAO TEnl.Q 
0H5 3H5 DCA B~NT? 
0426 1764 TAO I BCNT6 
0427 4~05 JMS TYPE 
0430 2~64 lSI BQNT6 
0431 7000 NOP 
0432 2~65 1$1 BCNT? 
0433 5226 JMP TYPBU' .5 
0434 1777' TAO STRBI.K 
343' ~364 DCA BCNT6 
04~6 1776' TAO AMOUNT 
0437 "41 CIA 
0440 3~65 DCA BONT? 
0441 1H4 STRTYP, TAO BCNH 
0442 4264 JMS OCTEI. 
0443 UH TAO K7774 
0444 3H6 ~CA ~CNTe 
0445 1354 TAO KU40 
04'6 4~05 JMS TYPE IMAKE A SPACE 
~447 2366 lSI BCNTS 
0450 ~245 JMP , -3 
0451 1764 TAO I BCNT6 
0452 4264 JMS OeTEI. 
0453 U50 TAO KU1' 
0454 4~~5 JMS TYPE 
0455 U51 TAO K0212 
0456 4H5 JMS TYPE 
0457 2364 IS! BCNT6 
J460 '0e0 NOP 
3461 2365 IS! BCNT? 
0462 5241 JMP STRTYP 
0463 5621 JMP I'TYPBUF" 

I 
IROUTINE TO TYPE OCTAl. IN'ORMA!lON, 
I PI/' 

H64 ~U0 OOTEl, 0 
0465 'U6 RTI. CI.L 
0466 ?0e6 RTI. 
0467 3363 DCA ACSAVl 
~470 1347 TAD K7774 
0471 3~67 DC~ aCNT9 
~412 U6J TAD ACSAVl 
~47J ~n5' AND KI~0' 
~414 1353 TAD KBU0 

PAt.iZ V141 240JAN-72 23136 PACE 1-' 

~4" 4J05 JMS TYPE 
~476 1363 TAO AC;UVl 
0411 7006 RTt. 
e5~1 7004 ~AI. 
0501 JJ63 DCA ACUVl 
~502 2361 IS! BeNft 
0503 5272 JM~ ,-11 
0504 5664 JMP I OCTEI. 

I 
05o, un TYPE, 0 
e'u 6046 n,! 
0'07 61 41 Tsr 
UU 5~e7 JM~ ,-1 
0511 6042 TO' 
~512 6032 KCC 
0513 570' JMP I TYPE 

I " 0514 0000 B£I.I., 0 
0'U 13'2 TAO K0U7 
asH 4U5 JMS TYPE 1 
0517 571. JMP I !EI.I. 

I 
IROUTINE TO CHECK THAT ADDRESSES SUBMI!TED BY OPEAATOR 
100 NOT cONrLlcT WITH DIAQNQSTIC, Ir SWITCH ERROR OCCU~U 
ITHE COMPUTER !HOUI.O HAI.T, RE.~ET SWITCH 'OR STA~tlNC 
IAODRESS or Bt.OCK AND HIT CONTINUE TO !RY AQIIN', , 
I 

e52Z BUI CHKADD, e 
0'21 1JU CI.A Ct.1. 
0'22 1356 TAD SA'Aoe II.ASf ~OC4TION USEe 
152~ 7141 CMA 
1'24 1717' TAO ST~BI.K IOET $T4AT 0' 100TITAA' BLOCK 
05U 7631 Silo CI.A 100ES it.OCK INTERfrRWITH OIAG; 
1526 '334 JM~ STRTUP 10K, CHECK SURTu, AOORESS 
1527 lU7 TAO x8EOIN 10ET r(RST 1.0CiTION USED ~, 

Inl 7141 CIA 
UJl 1774' TAO HI.TI.OC ICOMPARE TO Tif~S ylt.UE 
1532 7630 511. ct.. IDOES 61.0CK IN EA'~R WitH OIAO; ) 
1'33 534' JMP AOOHI. T 1ST ART iNC SI.OC~ 10 RESI ERROR 
1534 1777' STRTUP, TAO STRBI.K IGET IIART 0' .1.0C~ 
1535 7e41 CIA ') 
8536 1773' 'TAO STR400 Ion STARTUP A~ORUS "37 au SPA IWAS AgOREIS OM 

~ 154' 534' JH~ AOOHI.T INO, tAROR 1 1541 '161 CIA STI. 
"4a u" TAD L'NQTH I~~NGT~ 0' BLOOK _ 
8543 762e SN~ Ct.A IWAS STARtuP A~i~E'S OK 't 
15" "U JM~ J CHKAOO Ins, ~TAI" 'Ii u., 7612 AOOHI. T, HI.T C~~ ISWITC~ 'fTTINO E"~OR 
0546 '772' JH~ B~GIN IRESET sw feH RECI,TER to ITART 0' • IIt.OCK AND HI' CON'INur TO TRY AGAIN 

I 
1547 7714 K7774, 1774 • 2''Z 2215 KIZ15, eU5 
2551 0212 KU12, 0212 

• 
:3 • 
---~----



• 

• 
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PAi.U 

2552 
0553 
0554 
~555 
0556 
0557 
0560 
~561 
0562 
~563 
0564 
0565 
0566 
0567 

J57Z 
0513 
J574 
0575 
a576 
0577 

0600 
~6~1 
J6n 
~6~3 
J6~4 

~605 
3606 
J6n 
~610 

J611 
a612 
J613 
J614 
J615 
3616 
J61 7 
J620 
J6~1 
J6~2 
0623 
0624 
0625 
0626 
J627 
J630 
0631 
J632 
0633 
0634 
0635 

PAi.le 

0636 
0637 
064~ 

0641 
0642 

V1 41 

0207 
02U 
0240 
0037 
1777 
~117 
1107 
7732 
1600 
~000 
0000 
0000 
0000 
0000 

0200 
0336 
~341 
'765 
0340 
~335 
0600 

~0~0 
1777' 
3346 
7630 
5325 
1776' 
3345 
1362 
3344 
4342 
7340 
3345 
~344 
1775' 
~365 
7450 
5240 
7040 
3363 
3366 
13.6 
\ 774' 
3346 
~224 
7041 
1366 
1640 
4342 
1366 
1364 

V141 

2363 
5223 
?3~~ 
2i/0~ 
560~ 

~~0~ 
1777' 
3262 
1643 
3361 
2243 
1643 
331~ 
2243 
1643 
3260 
2243 
1600 
0000 
3167 
0U0 
4314 
5257 
5643 

~000 
1171' 
3~U 
1666 
3~67 
2a66 
1666 
3310 
2266 
1666 
3J33 
2a66 
1620 
0U0 
11J41 
1767 
1640 
'~'0 0000 
4J14 
5302 
'666 

UI36 PUt 1"6 

K0207. 
K0260. 
~0240. 
i.ENGTH. 
SArADD. 
xBEGI~. 
TEXTMS. 
Te:XTLG. 
XlNBUr. 
ACSAV1. 
8CNT6. 
8CNT7. 
BCNTB. 
8CNT9. 
I 

F'AGE 
I 

0201 
0260 
0240 
0031 
INBur .1" 
BEGI~ -1 
BOTMES 
?132 
I NRUF 
o 
o 
o 
~ 
o 

IROUT! NE 
I 
~E%n. 

EXTCHK. 

STRCHK. 

o 
TAD PRE'i.O 
DCA 'i.DGO 
~li. Ci.A 
JMP SPECHK 
TAO XBEG I N 
DCA TSTOP 
TAD USTi.C 
DCA T~EGIN 
JMS ri.DCHK 
C'A Ci.L CMA 
DCA Tnop 
DCA TBEGIN 
TAO EXTSAV 
AND K~0~1 
SNA 
JMP EXIT 
CMA 
DCA Fi.DAMN 
DCA BCNTJ 
TAD BCNT3 
TAO ~CO, 

DCA 'i.DGO 
R I, 
CIA 
TAD BCNTJ 
SH Ci.A 
JMS Fi.OCHK 
TAO BCNT3 
TAD K0010 

24.JAN.?2 

EXIT. 

I 

lSi! 'i.DAMN 
JM? STRCHK 
Ci.A Ci.L 
ISl MtMGO 
JHP I MEMGO 

IGET PRtSENT rlELD cor 

ICHECK FOR Ai.L BUT PROG~ • BOOTSTRAP 
IGET STARTING ADDRES5 or C~ECK 

IGET END I NO ADORESS 0; CHECK 

IENTER ROUTINE TO LOAD OR CHECK 

ISTART AT 
lEND AT 0 

liS IT TEST EXTENDED MEMO~Y 
INO DO NnT TEST EXTENDED MEMORY 

ISETUP FOR rlELDS TO TEST 
ISTART WITH 0 

IA~E WE IN THIS rIEi.D 
IND. ENTER ROUTINE TO LOAD O~ CHECK 

IMORE TO GO 

It X IT 

IROUTINE TO LOAD MEMORY WITH DATA PATTERN 
I 
i.OOHEM. 0 

TAD 
OCA 
TAD 
DCA 
IS! 
HD 
DCA 
IS! 
TAD 
DCA 
IS! 
T.AO 

NEWFi.D. 0 

PREFi.D 
THSri.O 
I i.ODHEM 
BCNT4 
LOOMEH 
I LOOHEM 
B,NT5 
'OOMEM 
I i.OOMEM 
NEwFi.O 
i.ODMEM 
I MEHGO 

DCA I BCNH 
THSFLO. 0 

JMS 
JHP 
JMP 

I 

ENOTST 
NEWFLO -1 
I i.ODMEM 

ISETUP rOR PRESENT rlELD 

IGET ENDING AOOR~SS 

IGET r IELO TO GO 

IGET OATA ~ATTrRN 
IMODlrlEO 8Y TEst 

IMODlrlEO BY TEST 
lIS IT ENO or TEH 
INO, CONTINUE 
IYES. ~XIT 

I~OUTINE TO C~ECK MEMORY rOR CORRECT DATA ~AnUN. 
I 
C~KMEM. 0 

TAD 
~CA 
TAD 
DCA 
IS! 
TAO 
DCA 
In 
TAO 
DCA 
lSi 
TAQ 

rRMrLO. ~ 
CIA 
TAD 
SEA 
JM~ 

CMKTHS. 0 
JMS 
JMP 
JM~ 

I 
IROUT I NE TO 
I 

PREri.O 
C~KT~S 
I CHKMEM 
BeNT4 
CHKMEM 
I eHKMEM 
e'CNH 
CHKMEM 
I C~KM£M 
rRMrI.O 
C~KMEM 
I MEMGO 

I eCNT4 
CLA 
ACERR1 

ENOTST 
rRMri.~ .1 
I CHK~EM 

CHECK rOR 

IGET ENDING ADORESS 

IGET rt [LD TO TEsT 

IGET EXPECTEO PATA 

IGtT DAU ~ATTERN 
IA~E T~[y THE !AME 
INO. INO!CUE 
IMODlrtEO BY TEST 
lIS IT END or TEST 
INO.. CONT I NUE 
IYES EXIT 

END or TEST 



~ ... ~ 

PAL1I V141 ,4-JAN.12 11116 "" ,-, 87H 31 •• tNOTIT, • .7U 1167 TAO SGNT4 IIET ENDIN •• DORrII 
~7U 7141 CI' 

IGET P~E'INT ADD~E" '717 137' TAO SCNff 
1721 7'" SNA eLA III IT LA" 100.". to tE" 
.721 2314 lSI [NOTS' /yEI. exn 
.722 n67 lSI BCNT4 

IEXIT 1723 5714 J~p I ENDTST 
.724 '714 J~p I tNOTST IEXIT 

I 
IROUTINE TO TEST ALL BUT P~DG, • IODTI!UP 
I 

17U un sprCHK, TAD LASTLC IGET '!A~T 0' CHtC. 
.726 3344 ~CA TBEGIN 
.727 734' CLA CLL CMA 
'731 1173' TAD STABL~ IGrT END 0' CHECK 
.731 334' DCA TSTOP 
1732 4342 JHS FLDCHK IENTER ROUTINE TO ~O'O O~ CHECK 
1731 '7Ul CLA CLL lAC 
.734 1172' TAD HLTLOC 
.7n 3144 DCA TitGIN 
0736 1176' TAD XBEGIH IGET END 0' CHECK 
0737 334' OCA TSTOP 
~74' 4342 JHS rLDCHK IENTER ROU'INE TO ~DAD OR CHECK 
1741 '215 JHP tXTCHK "XIT 

I 
,ROUTINE TO LOAD OR CHtCK MEMORY 
I 

.742 ~80' rLDCHK, • a743 ~.u LO~CHK' m '"ODI'I£D IY TEST 
1744 ~.~. TBrGIN, 8 ,"OOI'I£D IY TEIT 
074' .ee. TSTOP, • ,"001'1£0 IY TES' 
A74, •• ee rLDGD • 8 ,"001'1£0 IY TEST 
.747 5742 JHP I rLDCHK IEXIT 

I 
IROUTINE TO DISPLAY CORE 'ATTE~N ERROR~, 
Ilr AN ERROR DCCURtS THE "ACHI"E WILL 
'"~T WITH BAD ADDRESS IN "0 AND BAD DA!A 
I~IT CONTINUE, 

IN AC', 

IT~E ~AC~I~E WILL HLT WITW EX'EOTED DA!A IN 'C', 
I 

375' U67 AC[~~l. TAD BCNT4 InT BAD ADDRESS 
~"1 1421 MQL ILOAD AC TO MQ 
~752 1767 TAD I BCNT4 IGET lAD DATA PATTERN 
A"3 7412 ERHLT1, HLT lAC • DATA ,HTERN rOUND 
3,,4 7U. CLA CLL 
~755 lUI TAO I "EHGO !GET GOOII NUMBER 
1756 7~~2 "LT lAC' (XPECTED OAT. 'A'TERN 
~"7 53'6 JIIP ,·1 

I 
0768 4266 KC~K, JMS CHKHEM 
d761 4243 K~OO, JMS LODMEM 
B162 1641 LASTLe, INBur "1 
~7U ~8B' r~OA"N. A 
~764 0'18 onu. BIll 

PALU V141 24·JAN·12 nU6 '''E 1.' 
.7U ~el7 KII." ... 7 
0766 AU. BC~T3, I 
3767 UU SCNU, I 
1771 ,.n SC~T5, I 

I 
1772 3141 " a773 un 
1774 1342 , .,,, 8337 
1776 e,,, 
1777 0213 

1 ... PlOE 
I 
IROUT INE TO MOVE THE BINARY LOADER , 
I 

UII nil MovalN, • 1181 1316 TAD BurBIN , 
U82 3277 DCA B~NTl I.ETU' BINARY LOAO!R BU"IR lin 1777' TAO PIIErLD 
11'4 3215 DCl SETrLO 

'I u., un TAD K761. 
11 •• 31 •• DCA BeNT2 I.ETU' '011 BINARY ~OADER 
",7 1776' TAO EXTUV .., 
1111 1384 AND KU7I IMASK t.8 
1811 177" TAO Keor 
1112 san DCA BINrLII ,'IELD 0' aINA~Y LOADER " un •••• BlNrLD, 0 '"ODlrl£D IY tE't 1114 1788 TAO I BCNTZ IOIT ""U¥ WORD 
1111 •• 18 SETrLO, 0 IMODlrlED IY TEst 
1116 3617 DCA I ICNH IITORE IN aU"E~ AREA 
1117 2277 IU leNTl 
1121 UII lSI BCNTZ '-, 1121 '213 J"' II,NrLD IMORE wOIIoa '0 GO 1122 " .. JHP I HOVIIN IExlT 

I 
IROUTINE TO ,CHECK HALT A'!ER 100,.T"A' 
I 

1123 .... CHKHL T. • 112. 1774' TAD H~TLOC IGET HAL' LOOATION un 3111 OllA BCNTU 
1.26 1111 TAO I leNT1I !GET "ALT 
1121 7'41 CI" 
UII 17U' TAD KHLT IGET E~'ECTED VA~UI ilU '6" SN4 CLA IWERE !HEY TME , ME 
1132 '623 JMP I CHKH~T /YES EXI' 

I 

• 
IROUTINE TO DISPLAY ERROR 'OR 'AD HLT LOCA'ION 
II' AN ER~OIl OCCU"" THE "'CMINE IIIL~ 
IHLT WITH lAD ADDRESS IN "0 AND .AD DAYA IN lC', 
IHIT CONTINUE, 
ITHE MACHI~E WILL H~T WIT" EX'~C'ED DAYA 
I 

I~ AC', 
U33 lUl ACERRa, TAD BCNTli lin lAO ADDIIElt 
ln4 7421 MOL I~OAD ",0, 
113' 1711 TAD I ICNH. IIET lAD Dna 

A 

• 
• 
• 5 I • 
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.. 

1~67 

1~7~ 
1071 
1072 
un 
1074 
1075 
1~76 

1077 
11~0 
11~1 
lle2 
11~3 
1H4 
1105 
1l~6 

PAL10 

1107 
11U 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1120 
1121 
1122 
1123 
1124 
1125 
11,6 
1127 
1130 
1131 
lH2 
1133 
1134 
113' 
1136 
1137 
1140 
1141 
1142 
1143 
1144 
114' 
1146 
1147 
1150 
1151 
1152 
1153 
11'4 

1171 
1171 
1172 
1173 
117. 
1175 
1176 
1177 

Uu 

7~02 
7~U 
177~' 
HU 
'241 

BUB 
1772' 
33Bl 
1771' 
33B2 
1770' 
7041 
33~3 
1701 
7041 
1702 
7640 
5267 
2301 
7B00 
2~02 
70~0 
2303 
5"3 
5643 

13~2 
7421 
17~2 
74n 
1300 
1701 
74~2 
5275 

V141 

0215 
~212 
~31' 
0311 
~270 
02'5 
0305 
0240 
0302 
0317 
~317 
0324 
0323 
0324 
0J22 
0301 
~320 
~240 
0304 
0301 
0324 
0JU 
0215 
0i12 
0301 
0304 
0322 
0H3 
02 4 0 
0a40 
Ba40 
U40 
0304 
0301 
0324 
0301 
0215 
0212 

0340 
0335 
13'0 
0343 
0341 
0342 
0337 
0213 
UU 

ln7' 

----~--

ER~~T2, ~~T IUD OATA IN AC 
C~A C~~ 
TAO KM~T 

H.' 
IGtT EXPEC'E~ OAtA 
IEXPECTEO OATA IN Ie 

JMP ,-1 
I 
IROUTINE TO COMPA~E BOOTSTRAP IO Iurrt~ 
I 
COMPAR, B 

TAO STRBUr IGET SIAAT or IU"~A AREA 
~CA BCNTU 
TAO SUB~K IGtT START or 100UTRAP AREA 
OCA BCNTU 
TAO AMOUNT IGET AMOUNT TO BE CHECWEO 
CIA 
~CA eCNT12 1ST ORE IN COUNTER 

COMSTR, TAO I BCNT10 IGET EXPECTE~ DAtA 
CIA 
TAO I BCNT11 IGET UNKNOWN VA~UE 
SiA C~A 
JMP ACERR3 IERROR VA.UEI NOt THE !AME 
ISl BCNTU 
NOP 
I Sl BCNTll 
NOP 
ISl BCNT12 
JMP COMSTR ICONTINUE CHECKING 
JMP I COMPAR lEX IT 

I 
IROUTINE TO OISP~AY BOOTSTRAP DATA ERRORS 
IIr AN ERROR OCCURES TME MACHINE WI~~ 
IH~T WITH BAD ADDRESS IN MQ ANO eAO OATA IN lC; 
1M P CONTI NUE, -
ITHE MACHINE WILL MLT WITH EXPECTEO OATA IN AC; 
I 
ACERR3, TAO BCNT11 

MQL 
TAO I BCNT11 

I.OAO AC WlTW lAO 100R£SS 
IGET BAO OAU 

E~~LT3, HLT lAC IS BAD OAU 

I 
SCNT1, 
SCNT2, 
BC~TU, 
SCNTl1 , 
SCNT12, 
K~~70, 
K7U~, 

8UFBIN, 
I 

CLA CI.L 
He I eCNTu 
HI.T 
JMP ,.1 

~ 

~ 
o 
~ 
~ 
U7~ 
7600 
SAVBIN 

/TEXT rOR "Mle·E BOOTSTRAP DATA" 
I "ADRS~ "DATA" 

24·JAN·72 23;36 PAGE 1-11 

I 
BOTMES, 21' 

212 
31' 
311 
270 
2" 
32' 
240 
302 
317 
317 
324 
323 
324 
322 
301 
320 
240 
304 
301 
324 
3U 
21' 
212 
301 
304 
322 
323 
2U 
240 
241 
240 
3a4 
311 
324 
301 
21' 
212 

PAGE ! 
~ROUTINE TO RtPI.ACE B~NA~~ .OADER, 
IB I NARY ~OAOER MAY BE REP~.CED BY 
~1.0AO AND STARTING AorES' "R'.SIN" 

R'.BIN, TAO EXTSAY, IG£T 

\ 
i 
\ 
r 

L1 

O~ERATION sw!fCHES 

Go 

-------~-- .. '-

'! 

.. 

.. 
, 

" 
~ 

~ 

'\ 

") 

--, 

") 

-~ 

"1 

'1 

.. 
.. 
• 
• 
• 



, I PALii . Vl41 '''JAN-7! IlIIi ".1 ,.U t 
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1211 1775' TAD 1(;0' 

'"'ICE 'IN'~J 'IE~~ CD; 1213 32U DCA TO'LD 
12,4 1774' TAD ,IIE'LD 'OIT '~llrN , E~D CD' u., 3ZU DCA Ol'II'LD 
12 •• 1773' TAD "'61. lin lTA~' 0' II NAil' LUDIII 
1217 3Ul DCA ICNTii 
1.21' 1772' TAD Iu,alN 'lIT ITA~T 0' IU"EII ailE A 

,~ uu 33U Dca ICNT1. 
'lIT IN'O~MA'ION 1211 17,a TAD I .CNy!. 

1.213 III' TorLO, e ,MODI'IID I' TESf 
1214 3nl oca I .CNTU "'O~I 'IU~' NOIID 
Uit III. QP"'LD, • IMODI'IED ., ,rst 
1216 ana III BCNTl4 
1217 2Ul II! ICNTU 
121' 52U JMP TorLD -1 'MO~r WOIIDI TO ClO 
1221 74'2 NL' "IN'~, LOaOEIl DON! 
1222 '221 JMP ,-1 

I 
IROUTINE TO P~NCH OBJECT TAPE 'Oil Ol'£IIATOIl 
I 

1223 ea •• SPUN, I 
1224 731. CLA CLL 
1225 n36 DCA CIISM ICLUII CHeeK aUM 
1226 1777' TAD [XTUV 'GET O~ER"ION swlfCHEI 
1227 7a.6 RTL 
123. "81 SPIA CLA IINRZ., II LON 'I'EEO I'UNCN 
1231 '262 Jill' MIPUN INIGH ~I'EED I'UNCH IELEeTID 
1232 6146 TLS 'LOW I~EED I'UNCH IELEC'ED 
1Z33 4264 GOLUD, JMS PLOT 100 I'U"CH i.UD!R TIlAlLIII 
123· 135' TAD SfRBU' 'GET l!allT 0' BU"EII 
1235 3337 DCA U "'OIlE INI'IAL 'DOIIEI' to .E I'UNCHID 
1236 135. TAD SfRBU' 
1237 1771' TAD AMOUN' 'GIT AMOUNT 0' 100"Tllil' LOCA'ION' 
12·' 3H. DCA rA 
12.1 1337 TAD IA 
1242 712. STL ITO 'UNCN la A' O~IGIN 
1243 ·216 PU~L, JHS BINI' IGO PUNCH WO~D AS 'WO ~INII 0' 'A'I 
12H 1337 TaD IA 
12.' 7'·1 CIA 
12.6 1H~ TAD VA 
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125. 713. eLL 
12" 4276 JMS BINI' 110 I'UNCH OHECK ~UM 
1261 .264 J"S PLOT IGO PUNCH ~E1DER 'IIAILI~ 
1261 5623 JM' I BPUN "_IT lND DONE wltN '''E 

I 
1262 6126 HIPUN, PLS '"IG" ,I'ErO I'UNCH IELECTEO 
1263 '233 JM" COLEAD ,GO I'UNCH LEADER TIIAI~tR 
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1264 0'0. PLOT, • 12" 73aB C~l CLL 
1266 1341 TAD H212 'TO I'UNCN III OC'A~ LEADEII TRAILEII 1267 n·z DCA CTRl 
127, 13.3 TAD CU. ILUDER TRIILER eOOE 
1271 4316 J"5 PUN ,I'UNCN 
1272 1342 lSI CTAl 
1273 '271 JMI' ,-, 
1274 1311 eLl CLL 
1275 56 .. JHI' I "LOT "_IT , 

I 
1276 •••• 81NP, e 
1277 UH DCA TEHl , 131. 11.4 TAD TEMl 
1311 7.12 RTII 

r 1312 7.ii AT" 
~ 1383 7112 ATII 
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lCUV2, • 
ST~BUr, I NBur 
aCNh~, • 
BCNh4, • 
I 

PAG~ 
I 
IT~E NEXT PAGE IS RESERVED rOR BINARY ~OAO!R 
15TORAGE AREA WHI~E THE DIAGNOSTIC IS BEINQ ~UN; 
I 
SAVSIN, SAVBIN 
I 
PAGE 
I 
IT~~ NEXT 40 0CTA~ LOCATIONS l~E RESERVED 
I~OR THE BOOOTSTRAP Bu~r£R 
I 
INBUF, INBur 
I 
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.~RORS DETE:CTEO 1 

"INKS GENERATED 1 63 

RUN- T I ME: 7 nCONDS 

2K CORE USED 

6a07 
7421 

42U 

42U 7U4 
42U ~335 
42~2 74~2 
42~3 7604 
42~4 H36 
42U 7402 
4216 7U4 
42~7 n37 
4211 6224 
4211 U42 
4212 3213 
U13 UU 
4214 1335 
4215 U4a 
4216 n41 
4217 UH 
4221 764a 
4221 4717' 
4222 4776' 

Z4.JAN·72 23137 PACE 

1 
IMle-. BOOTSTRAP DIAGNOSTIC 
1 
ICOPyRIGHT 1972, DIGITAl. EQUI~MENT COR~ORATION 
I 
CA"6U7 
MQI..7421 
I 
IT~E "OW VERSION STARTING ADDRESS IS .ale, 
ITHE HIGH VERSION STARTIN~ ADDRESS IS '2e.~ 
1 
IOPERATION SWITCH REGISTER rOR Mla.E CIACNOSTIC 
I 
ISWR0.e VE;RlnCATloN BY OCTAl. DUM~ TYP~ OUT 
ISWR011 VERlrlcATION BY BINARY OBJECT TAPE 
ISWR111 PUNCH BINARY OBJECT UPE -
ISWRZ.1 LOW SPEED PUNCH 
ISWRz.e ~ I GH SPEED PUNCH 
ISWR608 rlELO or BINARY 1.0AOER 
ISWR9.U AMOUNT or EXTENDeD 'IEI.OS 
I 
IROUTINE TO SAVE THE INITIAL S.OCK ADDRESS 
OND TWE STARTUP ADDRESS 0' THE BOOTSTRAP, 
ISAVE BINARY 1.0ADER IN PROGRAM BurrER AREA', 
I~H.CK TO MAKE SURE THAT ADDRESSES DO NOT INTE~rER 
IwlTH THE LOCATIONS or THE DIAGNOSTIC, 
IA"50 SAVE OP~RATION SWITCHES, 
I 
"2U 
I 
BEGIN, 

I 

STRADO 

EXTSAV 

K~or 
PREr.o 

ST~B.K 
AMOUNT 
H~ T"OC 
rlRPAS 
C~A 
MOVBIN 
CHKAOO 

ISAVE ~TART 0' BOO'STAlp B~DCK 

'lAVE O'E~.TlNO SWITCHES 

IMAKE PREIENT 'I["e CD' 

I.OAO MEMORy ,WITH OATA PAITtRN 2'2' ANQ SIGNA~ 
IOPtRATOR TO TOGG"E SW!TC~ AS MEMORy I§ Bt NC CHECKEO; 
"WITCM S~OULD BE TDG~I.EO AT .EAST 18 IIMES 
IO'ERnOR MUST H IT TTY KEY TO ~x IT TO NEXT tu,', 
ITHIS WI". VERlrv THAT THE pROQESSOR ANO TNt MrMOR~ 

10 

, 

) 
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4Z2~ 6U7 
4ZZ4 H44 
4225 1146 
4226 3775' 
4227 47'4' 
423B 2525 
4231 47'3' 
4232 1745 
4233 3775' 
4234 4174' 
4Z35 2525 
4236 6m31 
4237 5234 

424m 73~~ 
4241 1746 
4242 3775' 
4243 4174' 
4244 5252 
4245 4173' 
4246 1745 
4247 3775' 
425a 4714' 
4251 5252 
4252 6a31 
4253 525a 

4254 Has 
42" 1746 
4256 3775' 
4257 4714' 
426B 2525 
4261 1343 
4262 3734 
4263 1343 
4264 3741 

P~(.1B V141 

42" 5734 

7~~B 
lH7 
17U 
5214 
477Z' 
4771' 
174' 
3775' 
732B 
4714' 
2'25 
417m' 
4767' 
1337 
7U4 
'70S 
5311 
74m2 
4166' 

4311 7~U 
4312 1146 
4313 37'" 
4314 4714' 
43U 5252 
4316 lH3 
4317 J1H 
'32m 1343 
4~U 3741 
4322 5134 

2"J~No72 n 131 ~AGE 1. 0 1. 

IWILL NOT BE ArrECTED BY .OOTSTRA~ WHEN TH! eOMP~'rR 
lIS RUNNINC. 
I 
T'!Ti, 

I 

CAr 
OCA n~PAS 
TAO I ~LOO 
DCA LOOCHK 
JMS MtHGO 
2'25 
JMS BtLL 
HO I XCHK 
CCA LOOCHK 
JMSHtHGO 
2525 
Ksr 
JMP .03 

IC~UA THE WOA~O 

IGET jMS 'OR LOAO 
IIETUP rOR LOAO 
I~OAD MEMO~Y WIT~ eATA P~TTERN 
10ATA PATTERN '0 BE USlD 
ISI~N'~ OPERATOR 
10ET jMS rOR CHteK 
IIETUP rOR CHECK MtMOR~ 
ICHECK MEMORY 
100MPARE TO THIS ~.TTERN 

IWAIT ~OR OPERATOR TO CONTINUE 

ILOAO HEMORY WITH DATA PATTERN 5252 AN~ SIONAL 
10pe;R4TOR TO TOGGLE SWITCH AS ~EHORy I' BEINC CHECKEO', 
ISWITCH SHOUl.O BE TOGGLEO ., LEAST U TIHES 
IOPERATOR MUST HIT TTY KEY TO EXIT THI~ TEST 
ITHIS ~ILL VERlry THAT THE PROCESSOR ANO T~E HEMO~~ 
IW H.L NOT BE ArrECTe;o 6Y BOOTSrRA~ WHEN THE COMPUTER 
liS RU~NING. 
I 
TEST2, 

I 

C~A CU 
TAO I XLOO 
OCA LOOCHK 
')MS MtMGO 
5252 
.1M! BELL 
TAO I XCHK 
OCA 1.00CHK 
')MS MEMGO 
52'. 
K$r 
.IMP .03 

/sETU' rOR CHiCK MtMOR~ 
ICHECK MEMORY 
ICOMPARE T~ tHIS 'lTTE~N 

IWAIT ~OR OPERATOR TO CONtiNUE 

I~OAO MEMORY WITH OATA PATTERN 2525, 
I~OAO A HALT [NTO BOOTSTRAP BurrER +1 JUST 
IINCASE TH£ BOOTSTRAP OOESN'T HANG, 
ITHEN 00 HA~T A~O WAIT rOR THE OPERATOR TO 
ITOGGLE TH~ BOOTSTRAP SWITOH ONCE, . 
ITHE OPE~ATOR HUST THEN RESTART THt PROGRAM AT 
I~OCAT!ON ~26~/4266. -
I 
TEST~, CI.A C~L 

TAO I XL"OD 
~CA l.OOCHK 
JMS MEHGO 
2525 
TAO KHL T 
~CA I WATHLT 
TAO KHL T 
CCA I HLT~OC 

240JAN072 23137 PAGE 10• 

IGET JMS rOR LOAO 
ISETUP rOR LOAD 
I~OAO MEMORY WITH OATA pATTERN 

ISTORE WAIT HA~T .t ENO 0' OIAG, 

ISTORE H" I N 800TST~A' BLOCK .1 

JHP WATHLT ICO H'~ T AND WAn rOR OPERATOR To 
ITOGGI.~ SWITCH AND RESTARt PROCRAM 

I 
ICHECK MEHORY NOT OCCUPIED BY THE BOOT~TR'~ 
IrOR CORRECT PATTERN or 2525, Ir OPERA!OR HAS 
IINHIBITED VISUAl. PRINT OUT ASSUME THA! THf 
IBINARY OBJECT TAPE or THE BOOTSTRAP INrORMATION 
IHAS BEEN l.OADEO INTO CORE AND COMP~Rt THIS OBjEeT 
ITO THE INrORMATION eooTSTRAPEO INTO OORE, 
I\r VISUAL CHECK PRINT OUT BOOTSTRAP BvrrE~ IN'ORHoITION, 
Ilr OPERATOR MAS SELECTED TO P~NCH NEW OSJEC' TAPt 
IHA~T AND WAIT rOR OPER~TOR TO PREPARE THE 
IPAPER TAPE PUNCH SELECTED, 
10PERATOR ~uST HIT CONTINUE TO PUNCH TAPE, 
I 
RtSTR~, 

INHOMP, 

CLA CLL 
TAO EXTSAV 
5~A C~A 
JM~ I NHDHP 
JMS Moveur 
JMS TY~BUr 
HO I XCHK 
~CA LOOCHK 
OLA C~l. CML 
JMS MtHGO 
2'25 
JMS CHKHLT 
JMS CQMPAR 
HO EXTSAV 
RAL 

IGET O~ERATION SWITCHES 
ISWRS.~ IS INHIBIT OCTlL ~UMP / 
IINHISI.T octAL OUM~ 0' eooTST~AP"i 
IMOVE SOOTST~A' to Bur'ER AREA> 
ITYPE OCTA~ OU~P or BOOTSTRAP 
IGET JMS rOR CHEeK 
ISETUP ro~ CIiIEeK MEMORY 

ICHe;CK MEMOR' O'H£~ tM.N IOOTSTRAP 

ICHECK HL T stO~EO I N S~OCK +1 
ICOMPA~E BootURA. TO 8u'r~R AREA 
IGET OPERA'ION SWitCHES 

/ 

SMA CI,A 
JMP TUH 
HL f 
JMS BPUN 

ISWR~" II PUNeHNtw T~PE 
IINHIBIT TAPE ANO mo to NExT TEST 
IWAIT ~OR OPERHOR TO PREHRE ~UNCH 
10PE~A YOR HUn H It eON' I NUt TO PUNCH 

I 
I~OAD MEMORY W PH OA U PATTERN 52'2, 
ILOAO • HALT INTO BOOTSTRAP BU~FER +1 JUST 
II~CAS[ THE BOOTSTRAP OOESN'T HANG, 
ITHEN CO HALT AND WA! T rOR THE OPERATOR TO 
ITOGGLe THE BOOTSTRAP 5WI TCM ONCE, 
ITHE OPERATOR MUST THEN RESTAR! THE PROGRAM iT 
I~OCATION ~323/4323. 
I 
I 
nST4, CLA CL~ 

TAO I XLOO 
DCA LOOCHK 
JMS M[MGO 
'2'2 
TAO KHL T 
DCA I HATHL T 
TAO KH~ T 
DCA I HLTLOC 
JMP I WATHI. T 

IGET JMS 'OR LOAD 
ISETUP rOR LOAO 
I~OAD MEMO~Y wlT~ OAf A PAtTERN 

ISTORE WAIT HA~f\At ENO 0' O'Aa, 

ISTORE A HeT IN BLOBK .1 
IGO HAI,T AND W~I' 'OR OPERATOR TO 
ITOGGI,~ SWlTeH AND RU'AR' PROORAM 

1/ 

./ 

", 

"I 

• 
• 
• 
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I 
ICHECK MEMORY NOT OCCU'IEQ BY THC IOOT,TAAIl 
IrOR A CORRECT PA'TEAN C' '2'2, THCN GOH'AAE 
IT~e; BOOTSTRAP INrORMATION TO THAT rOUND IN 
tTUT 3, 
I 

4323 7J~~ Re;STR4. C~A C~L 
4324 1745 HO I XCHK 10CT JMS rOA CMECK 

~ 432' 3775' CCA LOOCHK IICTUI' 'OA c~£eK MEMORY 
4326 732~ C~A C~L CM~ 
4327 4714' JMS MEMGO ICHECK MEHCA~ OT~EA THiN BDOTnRAI' 
433~ 5252 5252 
4331 4"~' JMS CHKH~T ICHECK H~' IN I~OC~ 01 
4332 H02 H~T IENC C~ TEl 
4333 5223 JMP Te;5T1 I~COP ON PACCRAM 

I 
4334 5640 WATHLT. INBur "0 
4335 0000 STRBLK. 0 
4336 00~0 STRADO. 0 
4337 0000 EXTSAV. 0 
4340 0040 AMOUNT. 004~ 
4341 ~000 H~TLOC, 0 
4342 6201 Kcor, cor 
4343 '402 KHL T, HL.T 
4344 ?177 nRPAS, '''7 
4345 476~ XCHK, KCHK 
4346 4761 X~OD, KLOO 

I 
4366 5223 
4367 5043 
43'0 5023 
4371 4421 
4372 44~0 
4373 4514 
4374 46~0 
4375 4743 
4376 452~ 
4377 50~0 

44~0 PAce; , 
,ROUTINE TO Move; aOOTSTRAI' IN'ORMATION rAOM 
,BOOTSTRAP ARe;A TO pROCRAM BU'~EA ARU, , 

44~~ ~0~0 MOVBur. 0 
4401 1777 ' TAO STRBI.~ 
44~2 H64 DC4 BCNT6 
4403 1776 ' TAO AMOUNT 
4404 7041 CIA 
44~5 3365 DCA BeNT? 
4406 1362 TAD XINBU' 
4407 3J66 DCA BCNTS 
4410 1764 TAD I BCNT6 
4411 3166 DCA I BCNTS 
4412 2364 IS! BeNT6 
4413 7~00 NOp 

PAL.10 V141 24-JAN-n 23137 ~AGE 1-4 
) 

4414 2366 IS! BeNTS 
4415 7~00 NOp 
4416 2J65 In BeNT' 
4417 52U JHp MOVBur .u 
4420 ~600 JM~ I MovBur , 

/ROUT INE TO TVPE BOOTSTRAP Dl TA I NrOAHAT I ON , 
4421 0000 TYPBUr, 0 
4422 1360 TAO T'XTMS 
4423 3364 DCA BCNT6 
4424 lH1 TAO TPTI.G 
4425 3365 DCA B'NT' ... 4426 1764 TAO I BCNT6 
44Z7 4305 JMS rv'E 
4430 2364 IS! BeNU 
4431 7000 NOP 
4432 2365 IS! BCNT] 
4433 5i26 JMp TV~Bur 0' r 4434 1117' HO SYABI.K 
4435 3364 DCA BCNT6 
4436 1716' TAO AMOUNT 

r 4437 7041 CIA 
'I 4440 3365 DCA B,NT7 

4441 lU4 STRTYP. TAO Br;NT6 
( 4442 4264 JMS OI;Te;1. 

4443 1347 TAO K'''4 
4444 3U6 ~CA BI;NTB r 444' 1354 TAO K0240 , 4446 4305 JMS TV'E IMAKE A sI',cr 
4447 ZH6 IU B~NTB 
44'1 '24, JM~ ,-3 

) 4451 1164 TAO I !CNT6 
4.,2 4264 JM! OeTEI. 
.453 13" TAO K0!U 

") ,4,4 4U5 JMS TY'E 
.. 55 1351 TAO KU12 
4456 4305 JMS rv~E 

""I 4457 ZU4 In B~NT6 
"u 'U0 NCP 
4461 236' IU BeNT] 

1 4462 5241 JHP ST~TYP 
4463 H21 JHP I TYpsur , 

~'j ,ROUTINE ,TO TY'E OCTAl. INrOAHAT!ON', 
/ 

4464 0001 OOTEL, 0 .. ., 'U6 RTI. C~I. 
4466 1U6 RTL 
4467 3363 DCA ACUVl 

.. I 4470 1347 TAO K17,. 
44'1 3367 OCA BCNT9 • 4412 1363 TAO AQUV1 

:J 4413 0715' ~NO KilU' 
4414 13'3 TAO K02U • .;;t 

• /1- .. ~(' , 
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4475 4JU JMS TY~E 
4476 un UD A~UVl 
4477 7006 RT~ 
45BB 7U4 Ril. 
45U 3H3 OCA ACSAV1 
45e2 2367 IS! B~NT9 
.523 5272 JMP ,011 
4524 56H JMP I OCTEI. 

I 
4525 2U0 HPE, 2 
.506 6046 TI.5 
4527 6041 15r 
4512 5327 JMP ,01 
4511 6042 Tcr 
4512 6032 KCC 
4513 5725 JMP I TYPE 

I 
4514 2U0 9E;I.I., 2 
4515 U'2 TAO KU07 
4516 43~5 JMS TYPE; 
4517 5714 JMP I BHI. 

I 
IROUTINE TO CH(CK THAT ADDRESSES SUBMI!TED BV OPE~ATOR 
100 NOT CONF'I.ICT WITH DIAGNOSTIC, IF' SWITC~ tRROR OCCURES 
/THE COMPUTER SHOUI.O ~AI. T, RE-SET SW I TeH rOR STARTfNG 
IACORESS or BI.OCK AND HIT CONTINUE TO !RV AGAIN; 
I 

4520 2B00 CHKAOO, 0 
4521 730B CI.A CI.L 
4522 1356 TAO SAF'AOO II.AST I.OCATION UltO 
4523 7040 CMA 
4524 1777' 140 STRBI.K IGtT START or BooTSTRAP BLOCK 
4525 7632 S~1. CI.A 100ES BI.OCK INTER'tR wITH OIAG', 
4526 "334 JMP STRTUP 10K, CHECK STARTUP AOORESS 
4527 1357 140 XBEGIN IGET rl,RST 1.0CATION UUo 
4530 70 4 1 CIA 
4531 1774 ' TAO HI,TLOC ICOMPARE TO T~IS VAI.UE 
4532 7630 Sll. CI.A 100ES ~1.0CK INTERrER wITH OIAG, 
4533 5345 JMP ADOHI.T ISTARTI,NG al.oc~ ADORES! ERRO~ 
4534 1777' STRTUP, TAD STRB"K IGET START 0' BI.OC~ 
4535 7~41 CIA IGE~ 4536 1773' TAO STRADO STARTUP ADDRESS 
4537 7510 SPA IWU ADDRESS O~ 
454~ 5345 JMP AOOHI.T INO, tR~OR 
4541 7161 CIA STL 
4542 1355 TAO LENGTH l~tNGT~ 0' BI.OCK 
4543 702Z SNI. CI.A IWAS STARTUp A~ORESS OK 
4504 5720 JMP I CHKADO IYES, ~H~T 'EST 
4545 7602 ADOHL T, HI.T CI.A ISWITCH 5tTttN~ ERROR 
4546 5772' JMP BEGIN IRESET SWITCH REGISTER TO START or 

IB"OCK AND ~IT CONTINUE TO TRV AGAIN 
I 

4547 7774 K7774, 7774 
455~ ~215 K0Z15, 2215 
4551 0212 K02.2, 0212 

PAL10 V141 2'·JAN072 23137 PAGE 106 

4552 ~207 K0207, 0~07 

"'3 ~260 K0260, 2,60 
455. 0<40 K0240, 02 4 0 
4555 0037 I.ENGTH, 0e37 
4556 5777 SA'AOO, INBUF' +.77 
45" 41" XB£GIN, BEGIN •• 
45U 5107 TEXTMS, BOTMES 
4561 7732 TEXTLG, 7732 
.562 56~0 xlNBUr, INBU, 
4563 0B00 ACSAV1, 2 
.56' 0000 BCNT6, 0 
4565 0000 BCllr7, 0 
4566 "000 8C~Te, 0 
.567 0000 BCNT9 , 0 

I 
457~ 4200 

,t 4513 4336 
4514 '34. 
457' 4705 

'r 4576 'H0 

"' 4577 '335 
4000 pAGE 

I "' IROUT I NE TO DETERMINE rIE"OS TO BE CHE;KEO 
I 

46U U00 MEMGO, 0 ~ 

4601 1777' TAO PRHI.O IGET P~ESENT 'IE~D cor 
4602 !J.6 DCA n,OGO , 4603 7030 Silo CI.A .60. 5325 JHP S~ECHK ICHECK rOR ALI. BUT PROS; • BOOTSTRAP 
46U 1716' TAO XBEGIN IGET '!ARTING ADORtSS or CHECK 
4600 3345 DCA TSTOP 1 
4607 1362 TAD LASTI.C IGET END I NQ ADORESS or CHECK 
4611 3344 DCA TBEGIN 
.611 4H2 JMS rl.OCHK IENTER ROUTINE TO ~O.O OR CHECK -1 
4612 1340 CI.A CI.I. CMA 
.613 3345 ~CA nTOP ISTART At • 4614 33H OCA TgEGIN lEND AT e 
46U 1715' ~~TCHK, TAO EXTSAV 
'616 0~65 AND KUI7 
4611 14'0 SNA 115 IT TEST EXTENOED MEHO~Y 
4621 '2'1 JM~ EXIT INO 00 NoT TEST UTENDtD MtMO~V 
4621 7140 CMA 
4622 3363 DCA 'F'~DAMN IInu~ ,o~ nE~DS '0 TUT 
4623 3366 STRCHK, ~CA B~NT3 ISTART WUN I 

~ 4624 1366 TAO B~NT3 
46U 17H' TAO K~Dr 
4626 3316 DCA F'I.OGO IrlEI.D TO IE CNECK!D 
.621 6224 Rlr 
46~0 11'1 CIA 
.631 1366 TAO BQNU 
4632 1641 SU CI.A IARE W~ IN THJI 'ItI.O 
.63J 4342 JHS F'1.0CHK INO, ENTER ROUT I NE TO ~OAD OR QH[CK ;t 4634 U66 TAO BCNT3 
40U 1364 TAO KIU0 

• 
/3 • 

-------- '" -------- ------------- -- ---- --------- --------------
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4636 2163 
.637 5223 
"'8 7388 
4641 2UI 
.. 42 'Uil 

U66 ~S0B 
4667 1777' 
4670 HU 
4671 1666 
4672 3~6} 
4613 2266 
4674 1666 
4675 3370 
4676 2266 
4617 1666 
47~~ 3303 
4n1 ?266 
4702 1600 
4703 ~n0 
470~ 7041 
47~' 1767 
4706 7640 
4M 53'50 
47U 0000 
4111 4314 
4712 ~3~2 
471~ 5666 

P410lr Vl'l 

4714 ~01!0 
47,15 U67 
47,16, 7841 
47,1;1 13,70 
47,\lll, '. 7,," 
4721 2J14 
4722 2367 
4723 5714 
47,24 '714 

~ " ',~ , 
472' ., 1362 
4726 3344 
'127 7340 
4730 1713' 
47-3-1 3345 
4732 4H2 
4733 ' 7JIll 
473<4 177;;!' 
47M J344 
HU' lnf' 
47-3,7· Jot" 
47.iI' 434;1 
47",,1 5iU 

4Mi, sa" 
474.;1 01108 ' 
4 Mil 0JIJIJ 
47"'~ :::~ 4746 
474;0 , ",042 

4751 116' 
4711 7421 
47'2 1767 
4753 7412 
47,. 7311 
47",· 16-111 
"'''',74.2 
47" • 5U. 

4761 4216 
"61 42U 
4762 5641 
"U ~"I 
" .... 0.11 

I 

ENOTST 
N£W~~D -1 
I ~OO~tM 

IOtT , l£~D To 00 

IHODI'IEO IY TESt 
liS IT END or 'EsT 
INO, OONTINUE 
IYta, EXIT 

IROUTINE TO CHECK MEMORY rOR CORRECT DATA PATTERN', 
/ 
CMKMEM, 0 

TAD PRE~~D IGET PRESENT "ELa 
DCA CMKTMS 
UD I CHK~EM IGET S!A~TINC ADO~ESS 
OCA BCNT4 
In CHKMEH 
TAD I CHKMEM IGET ENDINO ADORES. 
DCA BCNT5 
In CHKMEM 
TAD ~R~~~S~·M IN' (R,flT r rM'-A oTtf 

'EsT 
DCA $ir.U' 

lSi CH~IIEM .' ··'or.~A.M BU'rER ARU, 
TAO I MEMOO IGET EXPECTED DATA 

rRM~~D, a· 
cf4 
TAD I 8CN" IGtT DATA ~AT'ERN 
SH C~A IAAE T~Ev THE lAME 
JHP 'ACERR1 INO. INDIC4TE 

C~KTHS , 0 '"ODlrIED BY Test 
JMS Et-IOTST liS IT END or 'EST 
JMP r"MF~D -1 INO, CONTINUE 
JMP I CH~MEH /YES EXI' 

I 
IROUTINE TO CHECK rOR END O~ TEST 
/ 

ENOTST, 0 .' ..... 
TAD BCNT4 
CIA. "" 
TAD8CHT5,. 
SN.4, C~A . ) ~ ",. 
IS! ENDT5r 

" In BOHT'4 80:,Sl~" 
JMP I [NOTST 

.. JMl' I [NOTST 

IGET END I NQ ADDRESS 

10ET PRESENT ADDRESS 
liS IT ~AST ADDRESS TO TEST 
IVES. EXIT 

DATA INFORHATION 
IEXIT 
IEXIT 

/ , • : "s 
/ROUTINE ~T~l,llt!L~ BUT ~ROG, • BOOTSTRAP 
I , .' 
SPECHK, TAO Lt.S;~,c IGET S!ART or CHECK 

DCt.TIloEI»N. ~ 
C~AC~t. CMA 
TAO STRB~1I> Ion END 0' CHECK 
DCA TSTOP 
JMS ~~DCHK IENTER ROUTINE TO COAD OR CHECK 
C~A c~~ lAO 
TAD H~T~oa 
DCA TlEOIN 
TAD XSEGIN 10ET END 0' CNECK 
DCA TSTOP 
JMI r~DCHK IENTER ROUTINE TO COAO OR CHECK 
JMP E~'CHK IEXIT 

~OAD OR CHEC~ HEMORy 

I 
a 
e 
o 
I 
JMP.·j nOI;HK 

JMI CHKHt". 
J"" ~OOIlEIt 
INaul' .4, 
e 
l.tI 

IOET 0000 N¥"UR 
lAC • tXPEC ED 01'1 PAttERN 

) ! 

-, 

" 

1 

"' 
") , 

")') 

')1 

., ., 

., -, 

... , 

.. 

.. .,J 
• .:.t 

-'/. 
... 

.,~: 
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47U 
4766 
476? 
.770 

4772 
4773 
4174 
47" 
4776 
4717 

5U~ 
5001 
'0~2 
5003 
50~4 
5005 
5006 
5007 
5010 
5011 
5012 
5H3 
5014 
5015 
5016 
5017 
5020 
5021 
5022 

5323 
502' 
5025 
5026 
5~27 
5~30 
5031 
503Z 

5033 
5034 
5035 

PAU0 

5036 
5037 
5040 
5041 
5042 

VHl 

~ee? 

~l0e 
uu 
UU 

4J41 
4335 
4342 
4337 
4557 
4213 
50~0 

~eu 
1$06 
3277 
1717 ' 
3215 
1305 
3300 
1176' 
03~4 
1775' 
3213 
~e00 
1700 
~000 
3677 
2217 
2300 
521J 
5600 

~000 
1774' 
33~1 
1701 
7041 
1773' 
76~0 
5623 

1301 
7421 
1701 

V141 

7402 
7300 
1773' 
7402 
5241 

U00 
1772' 
3301 
1771' 
3~02 
1770' 
7041 
3303 
1701 
7041 
1702 
H40 
5267 
2Hl 
70e0 
2302 
7U0 
2303 
5i153 
5643 

24-JAN-?2 23131 PAO£ 1,·9 

KUI? ue? 
B~NT3. e 
BCNT4. 0 
BCNT~. 0 
I 

PAG" 
I 
IROUTINE TO MOVE THE BINARY L.O'OE~ 
I 
MOVBIN. 0 

TAO BurBIN 
DCA BCNH ISCTUP BINARy L.CiO!:R BurrER 
TAO PRHL.O 
DCA S(T'L.O 
HD K76U 
DCA BeNT2 ISETUP rOR B I NARY ~OAO~R 
TAO EXTSAV 
AND K~e70 IMASK 6-e 
TAO KCDr 
DCA BIN'L.O IrIEL.O or !INARy L.OAOER 

BINrlD. 0 IMOOI,IED BY TEst 
TAO I !CNT2 IGtT BINARY WORD 

SETrlD. 0 IMOOlrlEO BY Trst 
DCA I BCNH ISTORE IN ~u'rtR A~EA 
ISl BeNT1 
ISl BCNT2 
JMP BINrL.O IMORE WORO! TO GO 
JMP I MOVBIN IEXIT 

I 
IROUTINE TO CHECK HALT A'!tR 800TSTRAP 
I 
CHKHl T. 0 

TAO HI.TL.OC IGtT HAL.T 1.0CATION 
~CA BCNTU 
TAO I BCNT10 IGET HAL.T 
CIA 
TAO KHLT IGET EXPECTEO VALUE 
SNA CI.A IWERE THEY tHE SAME 
JMP I CHKHL. T IYCS EXIT 

I 
nOUTlNE TO DISPL.AY ERROA 'OR 8AO HL.T I,OCATION 
Ilr AN ERROR OCCURES THE MACHINE WIL.L. 
IHI.T WITH BAD ADDRESS IN MQ AND BAD DATA I~ AC', 
I,q T CONT I NUE, 
ITHE MACHINE WIL.L. HL.T 
I 
ACERR2. TAO BCNTU 

MQL 
TAD I BCNTU 

ERHL.T2. HLT 

I 

CL.A CLl 
TAD KHL. T 
HL.T 
JMP ,-1 

WI TH EXPtCTEC OA!A IN AC', 

IGET BAO AOORESS 
ILOAO M,Q. 
IGET BAD O~TA 

IBAO OUA IN AC 

IGET EXPECTED OAtA 
IEX~EC!EO DATA IN lC 

IROUTINE TO COMPARE BOOTSTAAP !O BUrrER 
I 
COMPAR, 0 

TAO 
DCA 
TAO 
DCA 
TAO 
CIA 

STRBur 
BCNTU 
STRBL.K 
BCNHl 
AMOUNT 

DCA BCNTi2 
CCMSTR. TAO I BCNT10 

I 

CIA 
TAO 
SH 
JMP 
lSi 
NOP 

I BCNTu 
CL.A 
ACERR3 
BCNTU 

lSi BI;NTl1 
NaP 
lSi 
JMP 
JMP 

BCNT12 
COMSTR 
I COMPAR 

IG~T S! ART or BootSTRAP ARCA 

IGtT AMOUNT TO BE eHECRED 

ISTORE IN OOUNTER 
IGET EXPECTED OATA 

IGn UNKNOWN VAL.Ut 

IERROR VAl.aES NO' THE SAME 

ICONTINUE CHEC~ING 
IEXIT 

IROUTINE TO OISPI.AY BOOTSTRAP DATA [RRORS 
II' AN ERROR OCCURtS THE MACHINE WIL.L. 
iMLT WITH BAD AOORESS IN MQ AND BAD OAT, IN ie~ 
IMP CONTINUE, -
ITMt MACHINE WIL.L. ML.T WITH EXPECTED OATA IN 4C'. 
I 
ACtRR~. TAO B,NT11 

MQI. 
TAD I 'ICNTu 

[RHL.U. MI.T 

I 
BeNTi. 
BCNH. 
B~NTU. 
aCNTl1. 
BCNT12. 
KU7,. 
K76Bf. 
BurSIN. 
I 

CL.A Clol 
HO I BCNTU 
HL.T 
JMP ,-1 , 
o 
o 
o , 
0110 
1610 
SAVB I N 

ITEXT rOR "MIS.£ BOOTSTRAP OATA" 
I "ADAS" "DATA" 

II,OAO AC WITH lAO IOORtss 
IGET BAD D t1 
lAC IS BAO oHi 

" 

-, 

.1 

.. 
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~1..C \').·,1 ,.".-..,At\-7:- ~3i37 ~Aqr 1.U 

He7 a21~ BOTME5. 21' 
'U~ ~212 212 
5111 0315 H' 
5112 0hl 311 
5113 02'~ 270 

~ 5114 02" 2" 511' 0~0' 305 
5116 024~ 240 
5117 0U2 302 
512~ 0U7 317 
5121 0317 317 
5122 0~24 324 
3123 0323 323 
5124 0U4 32' 
5125 0322 322 
5126 0301 301 
5127 032~ 320 
5130 ~2'~ 240 
5131 03~4 304 
5132 0301 3et 
5133 ~324 32' 
5134 n01 3U 
5135 0215 215 
5136 0212 212 
51.37 ~301 301 
5140 0304 304 
5141 0322 322 
5142 0323 323 
5143 0240 240 
5144 02'0 2.0 
5145 ~240 ~40 
5146 02'0 240 
,147 0304 304 
5150 0301 3al 
5151 0324 324 
5152 0301 301 
5153 ~215 215 
5154 ~212 212 

5170 4340 
51'1 4335 
5172 5350 
5173 4343 
5174 43'1 
51" 4342 
5176 4337 , 
51?? 4213 

520a PAGE 
I 
IROUTINE TO REP"ACE BINARY "OAOER. 
,BINARV "OADER MAY BE REP~ACEO BY 
I"OAD AND START I NG AOCRESS IIRPI.BIN" , 

52~a 1717' RPI.BIN. TAD EXTSAV IGET OPERATION SWI'CWES 

--, 

PA"l~ V141 24-JAN-?2 23137 ~AGE 1-12 .. 
52e1 ~n6' AND K~~7~ IMASK BITS 6.8 
52~2 1775' HO KeD, .. 52~3 3U3 DCA Tono IMAKE BINA~Y 'ItLD co, 
520' ln4' TAC PR(f"I,O IGU P~ESiNT 'IELO cor 
5205 3215 DCA OPR"C 
5206 1113' TAO K1U~ IGU SIART 0' IINA~Y ,OADE~ 
52~7 3351 DCA BCN T13 

" '2U 1772' TAO BU'BI N IGET SIAAT 0, aur'~R A~EA , 
5211 3J~2 CCA BCNT14 
5212 1"2 TAO 1 BCNT14 IGET IN'ORM"~ON 

" 5213 ~U0 TO'"D. ~ IMOOlrIED!Y nt 
'214 3751 CCA 1 BCNT13 1ST ORE BINARY WORD 
5215 3U0 OPR'LO. 0 IMODlrlED BY tut 

" 5216 2352 IS~ BCNT14 
3217 2351 15~ BCNT13 
5220 5212 JMP TO,"C -1 IMORE WO~OS TO GO , 3221 '4~2 HI.T IBINARY ,OADER CONE I 5222 5221 .iMP , -1 , , ,ROUT! NE TO PYNCH OBJECT TAPE rOR OPERATOR ., 

I 
5223 0U0 BPUN, 0 

r 52?4 7J00 C"A C," 'I 
'225 3336 CCA CKSM IC~EAA CHECK $UM 
5226 1117' TAO EXTSAV IGET OPERATION SWItCHES 
5227 1S06 RTI. ~ , 
5230 7700 SMA C~A ISWRh~ IS ~ow SPUD PUNCH 
5231 5262 JMP WIPUN IHIGH 'PHD PUNCH !ELEerED 

( '232 6046 TI.9 I~OW SPEED PUNCH 'E~[C'ED , 
'233 4264 COIoEAD. JMS P~OT IGO PUNCH ~EADrR ~A!I.ER 
'234 1350 TAO ST~Bur IGCT I!ART 0' BurrER 

r '23' 3337 CC4 fA ISTORE INITIA~ AOO_tS5 TO It ~UNCHED ") 
5aH 1J'~ TAO STRau, 
'237 1711' TAD AMOUNT IOrT AMOUNT 0' aooUtRlp ~OCATION' 
'24a 334a CCA ,A , 
'Z41 1337 TAO I A 
'1142 '1U STI. ITO PUNCH IA A' OR~GIN 

r !2H 4276 PU~L.. JMS BtNP IGO PUNCH WORD AS WO UNES 0' TAPE ") 
'244 1H7 TAO I A 
5245 7041 CIA 
U46 lJ4a TAO rA ") 
5247 165Z SNA CL,A IWAS IT ~A!T WORO 
5250 5255 JMP ,.' lIT WA' ~AIT WOR~ 
'251 11H TAD'I IA IGU WORD TO PUNeH -, 
5a52 l1U CI." 
5253 2n7 IU I A 
5a54 5243 JMP PUN" :, nn 1336 140 CKSM 

'2" l1U C~1. 

'2" 4276 JMS BINP IGO PUNCH CHECK sr :. '2U 4264 JMS PI.OT IGO PUNCH arlOER RAI~tR 
5261 562J JMP 1 BPUN IEXIT AND ONE wi ~ TA'E 

I :t '262 6m2' HIPUN. Pl.! IHIGH ,PUO PUNCH SErEeTEO 
'263 '23J JM~ GO"EAO IGO PUNCH ~tADER T.A I.ER 

• 
1& • 

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

.-- --~---
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I 
5264 ~IZI~IZI p" ~T, 
5265 7300 n.~ C"l 
5266 1341 lAD M~12 ITO PUNCH 212 OCTAL "UDER TRAI"ER 
5267 3342 DCA CT~l 
527~ 1343 UD C.r0 I~EADEH TR4ILE~ COOE 
5271 4316 JMS PUN IPUNCH 
5272 2342 ISl CTRl 
3273 5271 JMP ,-2 
5274 7300 CLA CI.L 
5275 1:.664 ,,~,p I PLOT lEX IT 

I 
5276 ~0~0 ., t ~~p • ~ 

5277 3344 DCA H.Ml 
33~l 1344 TAO T£"l 
53.1 7 ~12 ~TR 

5312 7012 rnq 
~ ~H"" 7e112 OTR 
53;,4 1345 AND ~~7 IrlRST TO OCTAL DIGITS IN AC 5·11 
53~5 4316 JMS PUN IPUNCH 
53216 1336 TAD CKSM 
?3~7 3336 DCA CK!iM 
0;310 1344 TAO n"l 
5311 2346 AND S"~ 11.4ST TWO OCTAL ~IGITS IN AC 6.11 
5312 4316 JHS PUN IPUNCH 
5313 1336 Ho CKSM 
5314 3336 DCA CKSM 
5315 '5676 JHP I RINP lEX I T 

5316 0000 ~l.lN, 

5317 3347 DCA AeSA,2 ISAVE CODE TO BE PUNCH~D 
5320 1777 • TAD EXTSA'! IGET OPERATION SWItCHES 
5321 7~06 OTI. 
5322 7700 SMA c"' ISW~2'1 IS LOW SPUD PUNC~ 
5323 <;331 JMP HjSPED IHIGH SPEEO PUNCH !ELECTEO 
,324 1347 TAD ACSAV2 IGET COD' TO 6~ ·U~CHEO 
5325 6041 Tsr 
5326 5325 JMP , -\ 
5327 6046 TI.5 IPUNCH 
33~0 5716 JMP I PU' lEX I T 
5331 1347 HtSP~-D, TAO Ac,:SAV2 IGET CODE TO 6! PUNCHEO 
5332 6021 PS' 
5333 53~2 JMP -I 
5334 6026 PI.S IPUNCH 
53~5 5716 Jf1P 1 PU',) 10tT 

I 
5336 0000 U:S~, 

j3~7 ~~00 I A I r 
534~ ~000 • A I ? 
5341 1566 "212. -212 
5342 00~0 C TR1; ? 
5343 02~0 r221J), 20~ 
3344 0000 TE,Ml, 
5345 ~177 51. 7, 171 
5346 ~017 51,.,~ I 77 

"~ 

P'LiZ V141 24-JA,-72 23: 37 PAGE 1'14 
,347 ~0121121 ACSA\'2, c 
5350 5600 STR8\JF" I t,BUr-
5351 0000 8C\lT13, e 
5352 ~000 i=l~~'n14, ~ 

J 
3371 4340 
5372 5106 
5373 5105 
5374 4213 
5375 4342 
5376 5104 
5377 4337 

5400 PAGE 
I 
I THE ~EXT PAGE. 15 RESERVED FOR BINARY 1.0AO!R 
/SiORAGt: AREA WHILE THE DIAGNOSTIC IS BE I NC RUN, 
I 

5400 5400 S4VoIN. SAV81N 
I 

5600 PAGE 
I 
ITHE NEXT 40 0CT AL LOCATIONS ARE RESERVED 
IFOR THE BOaC TS IRAP BurrE~ 
I 

56e0 56~0 ! NBur, tNBur 
I 

1'7 
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~ 

381. 
0U0 

0218 
nil 
0 ... 
05U 

0618 
0718 

UBI 
1118 

12U 
13U 

14U 
1510 

UU 
17f10 

2UI 
2118 

2233 
230~ 

24U 
2533 

2610 
2700 

3000 
31U 

32U 
3300 

34U 
35U 

3690 
3700 

, PA~10 V141 24.JA~.72 23137 PUt "16 ~. 
-----, 

"\ 

4UI 
4UI " 

4211 11111111 11111111 11111111 11111111 11111111 11111111 hUhH hl11111 
y 43U 11111111 11111111 11111111 11111111 11111111 ........ ...... U 11111111 

HU 11111111 11111111 11111111 11111111 11111111 111111U I1UUi1 h!i1111 
45U 11111111 11111111 11111111 11111111 11111111 11111111 hUhh •• 11U11 

4618 11111111 11111111 11111111 11111111 11111111 11111111 hhUH ill1U11 ,. 47U 11111111 11111111 11111111 11111111 11111111 111111U l111hh 1I11U11 

r 5.18 11111111 11111111 11111111 11111111 11111111 HU11n Uhllil hUh11 
5111 11111111 11111111 11111111 11111111 11111111 11111.11 .U ..... 11111111 

r 52U 11111111 11111111 11111111 11111111 11111111 11U11U hhhh ilh11U 
53.1 11111111 11111111 11111111 11111111 11111111 'U ..... ........ I1hu11 

r 5412 1100UU 08IBUU BUUU. lemu ••• U.UII. .... u .. ........ ...... n 
55U .... uu IU.U .. IIII.UII IIBBU.I 11118100 ........ ........ ~ ....... 
5'" U3Uln 0IUIIU BlIU ... IIIB.IIB U •••••• ........ ........ 11 •••• 11 
5711 luun. e ....... IIIBUU IIIU ... • IIUU. ........ ........ ........ 

r ., 
6881 
'UI , ""I 
6280 
un 
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6418 
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"Ml' .c: .... '" ACtRA1 ~"e MIPUN un 
AC£RR2 5B33 M I SPEC 5331 

niH :IIi AC£RR3 " " ML TLOQ ~H1 
ACSAV1 ~"3 I ~ '337 .ast 
ACS~V2 5347 INBur 56U tt ,. 
ADOMLT 454' INMOHP ~214 Tr.'M nil 
AMOU~T 4~4e KU07 4'" T~XTM' 4T BONT1 'en KUU 416. TM"~O 4;a BCNTU 5101 K8B7B 5U4 TO'LO , 3 
BCNTU 5102 KUB7 ~"2 T1W 

4 , 
BCNT12 5103 KU12 ~"1 TV. II' 4~1 
BCNT13 5~51 KU15 4"8 TV" ~,., 

BCNTH 5352 K82~e '''4 WArM,T .U4 
BeNT2 5UB KU60 4"3 xnQ N ~n1 
BONT! 4766 K7680 5115 XCMK ~n' 
BONTA 4767 K7n4 4,.7 xINBU' 41:2 
BONT, 4770 KeCf 4342 XLOD 43 6 
BONT6 45H KCMK 4760 
BCNT? 4'65 KHLT 4343 
BCNTS 4'66 KLOD "61 
BCNT9 4567 LUT!.C ~h2 
BEGIN 42BB LENGTM 4'" 
BE!.L 4H4 LCOCHK 4743 
8INF"LO 5813 LOOMEM 4H3 
BINP 5276 H212 5Hl 
BOTHES 5107 HEMGO 46U 
SPUN 5223 HOVBIN 5UB 
BurB IN 5106 MOVBur HU 
C2~0 5343 MQL 7421 
qr ~U7 NEWfLD 4660 
CHKAOO 4520 CCTEL 4464 
CHKHLT 5023 OPRF"!.O 5215 
CHKMEM 4666 PI.OT 5264 
CHKTHS 47U PREfLO 4213 
CKSH 5336 PUN 5316 
COMPAR 5043 PUNL 5243 
COMSTR 5053 RESTR3 4266 
eTR1 5342 RESTR4 43~3 
ENOTST 4714 RnBIN 520~ 
ERHLT1 4753 SAr 400 4556 
ERHLT2 5036 S~VB!~ 5~00 
ERHLT3 5072 sETr~o 5015 
EX IT 4640 SL6 5H6 
EXTCHK 4615 s.' 53., 
EXTSAV 4337 SP~CHK 472' 
'A 534~ STRADO 4336 
F"IRPAS 4344 STRBLK 4335 
F"l.ilAMN 4763 STR8ur 535~ . 
FLOCHK 4742 ~TRCHK 4623 
'LOGO 4746 STRTUP 4534 
'RMF"LD 47~3 STRTYP 4461 
GOLEAO 5233 Ta~G I N 4'44 
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