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1.. ABSTRACT 

THIS P~OGRAM IS AN INTERACTIVE ~XERCISER rOR A POP·i1/4, EQUIPPED 
WITH THt KT11-C OPTION. IT ~ERrORMS A TEST or INSTRUCTIONS AND 
CONCURRtNT OP'~ATIONS or lIP EQUIPMENT WHl~E R'~OCATIN~ THRU MEMORY. 
IT PROVlotS NYMEROY, MOOtS or TESTINQ, PROM 4K EXECUTION WITH 
THE KT11-C TU~NED orr ANO ON~Y KtRNE~ Moot IN USt, TO 128K EXECUTION 
WITH tACH useR PAG~ MAP~£O ~tQUENTIA~~Y TO EVERY .K BANK Or MEMO~Y, 
Tell AND Rrl~ avpr£R ANO COQ£ AE~OCATION THRU AL~ MEMORY, AND SUPERVlSOR 
MAPPINO or OTHER 110 DEVIQE.. T~II .ROGRAM IS NOT TO BE CONSID£REO 
A TOTAL O~£CKO' THE SYITtH, Ir AN ERROR IS DETECTED IN AN 1/0 DEvICE, 
IT WILL PROSABLY BE. NEeESSA~V TO COR_teT THE MA~'UNCTION WITH THE 
RESPECTIVE DIAGNOSTIC '0- T~AT DEVIce. 

2.1 "tQUIREMENTS 

2.1 £QUIPM!N' 

PO~·1~/4' STANOARO COM~UTt~ 
~Tll~C MfMORYMANA;EMENT O'TION 

2.1.1 OPTIONA~ HARDWARE THAT 1H' ~ROQRAM WI~L EXCRCIIE 

MEMORY 

AF'2.1 
TOtl 
~W2,l·1. 
1(~11 
L.P11 

2.2 STORAGE 

UP TO 1zeKW or M£"O~Y-oOts NOT HAVE TO ae CONTlGUOUS, 
BUT e~ocl(s 0' LES$ THAN ~KW WtLL NOT IE USED 
OIIK 
otCTAPE-TRANSPORT .,AO 
L.INE: QLOCK 
ASR33 OR AIR3' rt~£PRINTER 
l.INE ,-RINTER 

THIS PROCRAM ySES MEMORY 'A9M mIlS' '0 1116a, 

~.I LOADING PROCtgUR~ 

PROCEoURe rOR NORMAL AeSo~UTE TA~ES 'HOU~D BE rol.~OW£o. 

4.' STARTING PROC,OURE AND SWITQH SETTINGS 

4.1 NO~MAI. STARTINQ PRoceDURE 

~OAD STAATING AoORt~S 21m, <302 Ir L'11 IS USED), 
StT OESIRED M~MO~Y MANAGtME~T SEL.ECTION SWITCHES (SEE 4.2)- A~L 
DOWN 'OR WORST CASE TESTING. 
PRESS START, 

CCONT1NUEO ON THE, NEXT PAGE;) 
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THE P~OG~AM WIL~ l~HEDIATELY HALT, AT THE HALT, SET THE DEs1AtO 
DEVICE SELECTioN SWITC~tS (~[£ ~.~) AND THE OE~IRED OY~AHIC 
SWITCHES CStE "'~t2). ., 
PRESS OONtINUe. 
THE P~OGRAM WI~L PRINT A S ~UNLE'$ T~E TTY OUTPUT IS SE~ECT;O) AT 
THE END o~ EAO'" BANK. l' SW I TeHES e,l AND 2 WERE ALL. DOWN WHEN 
START WAS PREISED CIELECTINv T~t USE or 4K PHYSICAL ADDRESS SPACE 
AS 32K VIRTU4~ ADDRESS l'AC~.'tE ,.3,1> AN AST[RtSK WILL 
BE TV!'EO AT T~E tNe or A rULrL. 'AI$ T~RU AL.L MEMORY (UNI.ESS THE TT~ 
OUTPUT IS SEL.eCTED), 
NOTE THAT IF TTY OUTPUT I' 'ELECTED, THE DOL.LA~ SIGN AND ASTERISK ARE NoT 
PRINTED, 

'.1 MEMORY MANAGEMENT ,ELECT!ON SWITCHES (INITIAL ,WITCH REGISTER SET!tN~'). 

THE SWITCHE, leT AT STARTUP otT~~MINr THE WAY IN 
WHICH MEMORY IS MA~'ED AND ~X£~CIsEo, 

IWI"l DR VII ••• , NH I II T THE~ K!1:1.-C (IRI<a> WI L.L. NOT IE SET AT AL.L) 
1"11-1 OR UP ••• NHI.IT UtE: Of ,UPt:RVIIOR ANO useR MODES 

CAL.SO INHII1T, 4~ AS 31K) 
SW211 OR UP ••• 1NH18IT .K A. 32 K (ALIO INHIBITeD IF EITHER Swe 

OR SWl IS stT).S[£ SECTION '.l.i rORExPCANATION 
SW311 OR UP.·.tNHlalT RELOCAT10N or .r11 AND T011 CODE AND 

lurFERs.s£t I~CTtONS '.~.~ AND "3,, FOR AN EXPLANATION 
SW.'1 OR UP··.INHIIIT eVe~JNG ACCEIS KEY 0' SUPERVlSOR PAGE 1 

-SEE SEC~lON '.J,7 FOR AN EXPLANATION 
SW"1 OR UP.~.lNHlalT VAA1A8L.E CORE IXPAN'lON I' OR gOWN.CORE EXPANO UNLtS' swe, 1 AND 2 ARE ALL DOWN 

(IN WHICH CASt 4~ AS 31K IS RUN INSTEAD) 

_.1 DEVICE SEL.ECTION SWITC~'S 

THE DEVIOE SEL~crlON ,WIT,M'5 A~t SET AT THE FIRST (AND. ONLY) 
HALT. tACH SWITCH, l' lET, lNHlllTS A SINGL.E 1/0 DEVICE FROM 
StING EXr:RctStO. l' A DEVl~£- oors NCT EXIIT, THE cORRESPONDING 
INHIBIT SWITCH Dot' NOT H.V~ TO IE stT, 

SWI11 OR UP.··IN~IBIT TTV OUTPUT 
IW"1 OR UP.··INHlelT L1N~ C~OCK 
SW'.1 OR UP.··INHIBIT L.1Nt P~lNTER 
SW6pl OR VP •• ·INH18IT Rrl~ Ol'~ 
IW1-1 OA UP···IN~lBIT T~11 D~CTAPt 
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USING R~STA"T ADDRESS 311 THE SWITCH REGISTER IETTIN~S 
GIVEN ~REVIOUI~Y ARE UltO (fOR BOTH MtMORY MANA~tM£NT 
St~ECTION AND OEVICE SE~[CTION).NO HALT OCCU~S AfTER 
.TART IS PRES,ED. . 

't OP£RAT1NO PROg~cURE 

'.1 OPERATIONAL SWITCH IETTINgS 

'.1.1 BAIIC SWITOH ICTTINGS-STA"TVP 

StE SECTIONS ~.a ANC 4.~ ro~ TM~ IASIC SWITCH ,[TTINGS UIEO AT STARryp, 
THOSE 'WITcHEI ARt NOT ~EC~'CKEO A'TEft TH~Y ARt INITIALLY STORED, 

'.l.Z DYNAMIC S~ITCH IETTINGS 

THE rO~LO~tNG IWITQHES ARE ~ECHECKtD PERIOOICA~LY OU~lNG PNOGRAM 
EXECUTIONI 

'Wi'.' OR UP· •• HAL! ON ERRO~ 
IW14-, OR UP.·.SCO~E LOO' 
IW13 w1 OR UP· •• lijHlStT ERROR PRINT OUT 
'W12~1 O~ UP ••• 1NHIIIT TRAe, TRA'PINQ 
8Wi111 OR UP ••• INHlltT SU"~ST ITERATtON ANO INHIBIT 

TES!S WHIO~ ~'t ALL COMBINATIONS or 
NUMIERS Cltt ',2.,) 

SW~111 OA UP ••• 1NHIllT PROCtlSOR TEST (ONCE SET, PROCESSOR 
TES! IS Pt~M.NENT~Y INHIBITeO) 

SWJ91i O~ UP ••• INHISIT CYQ~lNq ~UP£RVISOR MAPPING (SU~ERYISOA 
PA~E CURRtNT~Y MAPPEO wlLL BE USEe UNTi~ THE SWITQ~ 
IS StT ~~) 

IW"-1 OR UP.·.INHIBtT CVC~ING ,UPERVISOR PAGE 1 ACCESS KEY 
(THE KEY CU~RENr~Y IN USE WILL RtMAIN IN USE UNTl~ 
TH~ SWITCH lS SET -I) 

'.2 SUBROUTINE ASI'RAcrS 

'.2.1 ICOPE 

THIS IUB"CUTINE CA~~ IS PLAgtC IETWECN EAQH SUITEST. IT RECOROS 
THE STARTING AOQRE~S or tAC~ SUITEST AS IT IS SEING ENrE~EO. 
I' A scoPt LOap IS REQUESTED, IT Wl~L JUMP TO THE START or THE 
SUITEST THAT t~E $COPE ~OQ' IS R!QUEITEO rOR, Ir A SCOPE LOOP IS 
NOT RtQU£STEO, THERE WILL .~ 2'6 ITt-ATIONS ON T~AT SUSTEST 
BE'OR£ THE N£~T SUITEST IS ENT£R~O, SWITC~ 11 ON A 1 INHIBITS 
ITERATION or ~ueTESTS. 
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THIS EHT QALLI THE SUBROUTINE PRINT, WHICH PRINTS OUT THE LOCATION 
COUNTER AT THE TIM~ or 'AILURt~ THE CONTENTS 0' THE 'ROC£SSOR STAT~. 
REGISTER, THe CONTENTS 0' T~t aU-RINT BANK COUNTER, AND THE STARTING 
ADDRESS (VIRTUAL) OF THE 8AC~yROUNC -ROCESIOR ,ueTEST BEING EXEcuTED 
AT THE TIME O~ FAILURE. NOTE THAT T~E LOCATION COUNTER WILL BE T~[ 
Vl"TUAL ADORtlS or THE HLT ,~US Twa. 

'.1.3 TRAPCATCHtR 

THIS IS A StRl~1 or INSTRUC!IONS STA~TING AT LOCATION' OESIGNED 
TO DET~CT AND ISOLATE UNtKPECTEO TRA'S AND INTERRUPTS TO THE 
TRAP ANO INTtRRVPT V~CTOR A~£A 0' MEMORY. 

EAOH VECTQR £NTHANQE ADDRES~ l' LOADED WITH TH' ADDRESS or THE 
NEXT LOCATION, TH~ NEXT ~O~AT!QN IS LOADED WITH A HALT C.11811), 
THUS AN ILLEGAL TRA' OR INT,RRUPT WILL CAUSE A HALT AT THE TRA' 
LOOATION PLUS 'WO. 

Ir A HALT OCCURS I~ THE T~'~ OR tNTE-RUPT AREA EXAMINE KERNEL REGI.TER 
SIX. IT WI~~ CONTAIN THE' CURRENT KE~NEL ~TAOK AOORE'S. THE CONT£NTS 
or THE CURRENT KERNEL 'TACK ADDRESS IS THE VIRTUAL PC AT THE TIME THE TRAP 
OR INTERRUPT OCCURRED. 

'.1.4 £HTSRV (EMT ~ANOLER) 

THIS ROUTINE grcoo~, THE ~M! CALLS AND PASIES QONTROL TO THE 
CORRECT SERVIQt ROUTINE. THE ~OUT!NES HANOLEC BY EMT tALLS ARE 
PR!NT CHLT CALL), EOBS"V (EQB OA~L), AND RTIKEX (RTIK CALL), 

'.1.' ~TtKEX (RTt VIA KERNEL) 

SINCE 1/0 ExeOUTION IN 'UPE~VlS0R IS DONE BY MANY OF THE 
ROUTINES IN T~!S EXERCI1ER, A MtANS IS REQUIREQ TO RETURN 
'ROM THE INTERRUPT' TO TH~ MODE THAT WAS IN E;'ECT wHEN THE 
INTERRUPT OCOURRED, T~t CA~~ RTIK II USED TO 00 THIS, 

'.Z.6 tOISRV (tNO OF BANK SERVICE) 

THE VARIOUS EXECUTION OPTIO~S 'OR THIS EXERCISER REQUIRE 
SPECIAL HANOLING WHEN THE ENO or THE PROCE,SOR TESTS-I~ REACHED 
IN A BANK. THIS StRVICE ROUTINE PER'ORMS THE VARIOUS MAPPING 
'UNCTIONS, DEPENDING UPON THE INITIAL SWITCH REGISTER SETTINGS. 
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WHEN CORt EXPANSION IS UT1~I!EO, A NUMBER or SPECIA~ ACTIONS MUST 
at TAKtN AT THE eE~lNNING o~ EAC~ BANK. T~E SCOPE ROUTINE VECTOR 
IS LOADEO TO POINT TO THE NEW BANK. AND l' TC11 AND RF11 
coct AND BUP'tR RE~OCA!10N IS A~LOWEO, THEIR POINTERS ANO BUFFER AODRESSES 
MUST BE: CHANGtO. THIS ROUTINE 'ERFORMS THESE O'ERATIONS. 

"~ate ABSRV (KTll-C ABORT ANO T~AP HANOLtR) 

I' CYCLINQ or THE ACCESS KEX FOR SUPERVISO" PAGE 7 1$ A~~OWEO, 1/0 
RtrERENCES TO THE tXTt"NA~ SANK WI~L SOMETIMES AIORT OR TRAP, THI' 
R~UTINt HANCL~S THESE AIORT§ AND TRA.S •. 

'.2.9 prAlL «POWER ~AIL) 

THE POWER rAt~ ROurINE JUM'I TO THE NESTART ROUTJNE ON POWER up, 
ArTER ~RINTINQ AN ~RROR PRINTOUT. 

',1.11 TYOUT CTTY OUTPUT) 

THIS ROUTINE PUTPUTS A COUNT PATTERN IN THE INTERRUPT MODE TO THE 
TELEPRINTeR, 

'.2.11 RrlTART CRrll OISK) 

THIS ROUTINE ~CRFORMS A WRIlE ANO A WRITE CHE~K or THE DIS~. 
THE DATA 1HAT IS WRITTEN ON THE OISK IS A ~ART 0' THE TEST PROORAH 
coot T~AT IS NEvER MOOIrlto. THIS SC;MENT or CORE IS WRITTEN 
IN CONTIGUOUS B~OCK$ ON THE OISK. A,T£R THE TOTAL . 
OISK HAS SEEN WRITTEN, A W~lTE CHECK IS U~EO TO VERIFY THAT 
THE OATA HAS SEEN WRITTEN CORR£CT~Y ON THE DISK, NOTE THAT NO 
"DATI" ARE USiO IN EXE~C!'l~G THE 011K (O~TA 1$ NOT TRANsrERREO 
INTO MtHORY), THERE IS A ~oeATION IN THE ~ROG"AM THAT Ir MODIFIED 
WILL ALLOW EX~~ClS1NG U' TO tIGHT DIlKS. -
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THIS ROUTINE IS PART OF T~£ Tell SERVICE COOE, IT DRIVES THE DECTA~E 
INTO THE FORWARD OR REVt~$E [NO lONE, THEN REVERSES IT. IT ALSO 
DOES THE NECESSARY SETU' TO SEOIN READING OR WNITING THE TAPE. 

'.1.13 AEGEN CTC~1 WR!TE BurreR REq£NERATE ~OUTINE) 

THE TC~1 CODE WRIT~S TW, ENTtRE OECTAPE GOING FORWARD, THiN 
A[AOS IT IN.R~VERS£. THE .~'rER IS NEGENERATEO BErORE WRITING THE 
TAPE, ANO IS C~EARtO OUT ON~£ T~E ENTIRE TAPE HAS BEEN WRITTEN. 
THIS AOUTINE REGENERATtS T~~ WRITt 8urrER. IT IS CALLED BY A 
~RIORITY INTERRUPT REQUEST QN ~EYEL •• 

'.1.14 RBN (TC11 REAg BLOCK' NUMBER SERVICE ~OUTINE) 

AT THE END or EACH "8~OCK NYMBER FOUND" INTERRUPT, THI' 
ROUTIN£ II tNyfRED (UN~ESS ~NO !ONE IS BEING S'ARCHEO rOR), IT 
CHECKS rOR TH~ CORRECT SEQUENCE or BLOCK NUMBERS, THEN 
SETS UP THE TQil TQ WRIT~ A 9~oeK IF THE TAPE IS TAAVELLING FORWARD, 
l' IT IS QOINQ IN REVER'£~ !HE ROUTl~E CHtCKS 1.0 SEE I' OAT A IS 
ITILL SEING O~CCK£D rROM A ~~~VI0US ~£ADt Ir IT'S NOT, tHE ROUTIN' 
SETS UP TO "tAO A a~oc~, lr. DATA IS STIL~ BEING e~ECKEO rRoM 
BE'OR£. IT stM~LY OOEI ANOT~[R READ ILOCK NUMBER. 

'.1.1' ~XTBLK (TQ11 ~rAD S~OCK ANO WRITE: BLOCK S,"vlet ROUTINE) 

WHEN A READ B~OCK OR A WRIT~ S~OCK O-ERATION 11 COMPLEtEO. 
THIS ROUTINE IS ENTERED. IT C~E~KS 'HE ERROR aIT, THEN StTS 
UP A CALL TO g~tCK DATA Ir QATA WAS JUST READ IN. THE ROUT1NE 
ALIO S~TS UP A REAO BLOCK NUMBER OPE_ATION. 

' ••• 16 TeCK CTell CH,CK DATA "OUTINt) 

WHEN A READ B~OCK OPERATION HAS SEEN COMP~CTED, THIS ROUTINE 
1S CALLto VIA A PRIORITY INTtRRV'T REQUEST AT ~EVE~ 3. THE 
ENTIRE BurrER 15 CHECK£Q, ANO THE CONTENT$ or THE SUFFER IS 
ALTERED A' TH~ CHECK PROGA£$StS. THUS, Ir A RtAO BLOCK OPERATION 
DOES NOT ACTUALLY READ IN ANY OATA, THE DATA C~ECK ROUTINE 
WILL 'INO BAD DATA INSTEAD 0' SEEING GOOD DATA rROM AN EARLIER 
READ. 
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THIS TEST or T~E LINE C~OQK l' IN THE INTiAAUPT MODE. IF O'ERATIN~ 
CO~RECVLYTH£ AOUTIN£ WILL QUT,UT A MINUTEI ELAPSED COUNT TO 
THE HIGH BVTE or THE DIS'~AV R£GlSTE~. THE MINUTE COUNT JI BASED 
ON A .1 CVOLE LINE r.REQUt~Cr, 

'.1.18 LP~ (LKNE PRINTER) 

THIS ROUTINE QUT~U!$ TO THE LINE P~INTER IN THE 'LAG HOot WHILE 
rlLLING THE surrER, ANO l~ THE INTER~OPT MODE WH'lLE THE lurrER 
IS BEING PRINTEO. 

'.1.19 CORE tXPANSION (Ot!l~ 

THIS "OUTIN~ II CONTROLL£O IV SWITCH, AT ITARTU', l' ~ALLEO, THE 
'ROCEISOR eACKO"OUNP COOt WILL It EX'ANOED THRU AVAILABLE MEMORV 
CU~ TO aSK), THE ROUTINE DETERMINES THE MAXIMUM MtMORY 
SII£ IV DOING A "OATO" TO A LOCATION IN EAOH 8ANK (1' THE lANK 
00£5 NOT tXtS!, A !tMtOUTcWILL OCCUR). AN IMAGe Of SANK e 1$ 
THEN T"ANsrE~"ED TO EACH EXISTING' lANK. THE CODE IN EACH BANK 
EXCEPT T~E ~AST IS MODlrl£O TO CHANGe THE tNO Dr BANK CA~L TO A JUMP 
TO BEGXNX (COME EXPANSION SPECIAL HANDLER) IN THE NEXT BANK. 

THE LIlTING SHOWS ONLV THE QOO£ 'CR lANK aCRO. WHEN AN 
ER~OR OCeUAS!HAT IS NOT IN lANK l£RO,. IGNORE THE BANK 
8ITS or THt P~INT aUT ANO U'E THE' LI,TING rOR lANK itRO. 

SEE '.3.2 rOR A rUMTHE" f~'~'NArlON or MoCES 0' EXECUTION USING 
CO~E EXPANSION. 
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'.~.2m PIRSRV (PAIORlTY INrERRU~T ~tQU£$T StRVICt ROUTINE) 

TC11 DATA BU'~ER GENERATION ANO CHEC~lNG LeND' IT$EL' TO 
HANDLING AT A LEVE~ LOWER T~AN T~AT OF THt T01' INTERRUPT, 
THE PRIORITY INTER"UPT Rt~UESTP~OVIOES THE ABILITY TO 00 THIS, 
THUS, sorrWAR~ REQUESTS ARE USED IN THE OECTAP£ CODE TO 
CALL THESE ROVTINE,. THE OATA C~ECK IS CA~L£D BY A LEVE~ 3 
REQUEST, ANO THE B~FrtR ~ENE~ATION ROUTINE IS CAL~EO BY 
A LEVEL 2 REQUEST, THE ~IR~~V ROUTINE HANDLES T~ESE TWO PIRQ INTtRR~PTS. 

'.2.21 TRTRP 

THE TRACE BIT IS NORMAL~Y s" ON ALTERNATE PASSES THRU THE BACKG~OYNO 
PROCESSOR TESYS CIT IS SET CURING THE EVEN NUMBERED PASSES). l' 
THE TRACE BIT IS 5tT, THIS ROUT1NE'S ADDRESS IS ~OAO£D 
IN THE TRACE TRAP VECTOA. IT SIMPLY OOES AN RTT BACK TO 
THE PROCESSOR TtSTS. SWITCH 12 StT TO A ONE WILL INHIBIT THE USE 
or THE TRAct BIT WITH THE SAOKGROUND PRoctlSOR T£STS, 

'.3 ~ROGRAH AND/O~ OPt~ATOR ACTION 

,~~.1 PROCESSOR TEST EXECUTION ~ ~~ A$ 32K 

IF SWITCHES ~, 1, AND 2 ARE AL~ DOWN (.~) AT STARTUP, THt PROCESSQ~ 
TEST WILL BE '~EcurED TREATING tACH 4K BANK A5 32K or VIRTUAL 
ADDRESS SPACE. THE FOL~OWIN~ DETAILS THIS MODE or OPERATION. 

USER- PAGE ~ I' 'IR,T MAP~EO RW, lANK I, AND AL~ OTHER USER PAGES A~E MAPPED 
NON-RESIOENT. THE PROCESSOR TEITS A"E EXEOUTED IN USER THRU USER ~AGE 
~. WHEN CONE, USER PAGE 0 1$ CHANQEO TO NON-RESIDENT, AND USER 
PAQE 1 IS MAP~to RW, BANK I. THE PC IS CHANGED TO AOORESS THE START OF 
THE PRoceSSOR TESTS THRU PA~t 1, AND ANOTHCRPASS THRU TWE PROCESSOR 
TtlTS IS EXECUTED. AT T~E ENe 0' THIS PASS. UIER PAGE 2 IS MAPPED RW, 
aA~K I, AND UI£R PAGE 1 IS MADE NON-RESIDENT. T~E PC IS AGAIN CHANGED. 
THIS TIME TO ACCES~ USER PAGE 2, AND THE PRoet,SoR TESTS ARE EXECYTED 
THRU USER PAGE 2. T~lS CYC~£ IS REPEATED rOR THE REMAINING USER PAGES, 
HA~PING EACH iN TURN TO BANK I ANO C~ANGINQ THE PC TO EXECUTE 
THRU THE ONE QURRENT~Y MAP~~O. WHEN THE PASS USING USER PAGE 7 
:8 COMP~ETEC, A SEARCH IS MAOE FOR T~E NEXT 4K BANK OF MEMORY, WHEN 
A BANK IS rOUNO, T~E PAOG~'M IS OOPltD INTO THAT BANK FROM BANK~. U§ER PAGE 
o [S MAPPED TO THE NEW BANK, AND THE PC IS CHANGED TO EXECUTE 
THAU USER PAGC I, THE PREVIOUS CYCLE IS REPEATED, BUT THIS TIME 
EACH USER PAGe IS MAPPED IN TUAN TO THE NEW BANK. ONCE EXECUTION 
THAU USER PAGE 7 l~ COMPLtTEO, A SEA~CH If MADE rOR THE NEXT BANK. 
T~r PREVIOUS lANK IS C~EAREO (EXCEPT FOR THE LOADER), ANO THE 
PROGRAM IS COPIED FROM BANK 0 INTO T~E CURRENT BANK, THE CYC~E REPEATS 
UNTIL THE EXTtRNAL BANK IS REACHED, AT WHICH POINT USER 0 IS MAPPED 
BACK TO BANK 0 ANO THE PROCESS STARTS AGAIN, 
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'.~.2 PROCESSOR TES! EXECUTION • ~OAE EXPANSION 

Ir SWITCH 0, ~. OR 2 IS UP AND SW, 18 DOWN AT STARTUP, 
T~E PROCESSOR fEST. WILL BE 00-£ EXPANDED THRU AVAI~AaLE 
MEMORY UP TO 28K. THE AOUT1NE OET1 OaES THIS CORE EXPANSION, 
COPYING lANK ~ INTO EACH or THE OTHE- BANKI. THE EMT CA~L AT 
THE ENO or tAQH BANK (£08) WHICH CALLS TH~ END or SANK SERVICE 
ROUTINE IS CHANGED TO A JUMP TO ItG1NX IN THE NEXT BANK, 
THE Eoe OALL IN THE LAST SANK t, LEf' ALONe. Ir SWITCHES I AND 1 
WERE SOTH OOWN AT STARTUP, USE~ ~AGE' 0 TH"U 6 AAE MAPPEO 
SO THAT THE PHYSICAL AND VIRTUAL ADO_tSSE' CORRESPONO, AND THE 
PROCESIO~ TES!S ARE THEN RUN IN USER. Ir SW0 WAS DOWN SUT 
SW1 WAS SET, K£RNE~ PAGES e-6 ARt MA'PED $0 THAT THE PHYSICAL 
ANO VIRTUAL AgORESSE~ ARt T~£ SAME" AND THE PROCtSSO~ TESTS ARE 
THEN 'RUN IN KtRNEL MODE. If swe WAS $£T, ORDINARY CORE EXPANSION 
IS "UN WtYH NU SPEOIAL MA"lNG REQUI_EO (KT11-C IS TURNEO OFr), 

'f3.~, ~ROCES$OR TEST EXECUTION • BANK I ONLY 

l' SWI, 1 OR a IS Yp AND SW, IS UP AT STARTUP, ONLY 
lANK ~ IS UTl~liEO, IN THt~ CASEl l' SW8 AND IWi WE"£ DOWN 
THE PROCESSOR TtST~ AAE EXECUTED IN USER, WITH USER 'AGE • 
MAPPED TO BANK I. IF swe WAS OOWN AND ~W~ HAl UP, THE 
~ROCESSOR TES!S ARE EXECUTEQ IN ~ERN£L, WiTH KERNEL 'A~E J 
MAPPED TO BANK It Ir aWl WAS UP, TH~ KTii.C II TURNED 0" 
ANO THE PROCEISOR YESTS ARE [XECUTEO lN KtRN£L MODE OR USER 
MOOE (OEPENotNO ON 'Wi) IN SANK ~ ONLY. 

e.3.4 R'~1 COOt ANO IUrFER RELOCATION 

E' SW3 IS OQWN AT ~TARTU' AND THE Rr11 IS NOT lNHlIIT£O, THE Rr11 QQDE WILL 
IE EXECUTED rMOM THE SAME; lANK, ,T,~AT 'HE PROCt'IO~ TESTS ARE RUNNIN; 
IN, THE PHYSIOAL MEMORY AOQRES, UStO BY THE R'11 rOR WRITE AND WRITE 
CHECK OPE"ATIONI HILL ALSO It IN THE SAME BANK AS THE 'ROCESSOR TESTS 
A"E RUNNING t~~ THUS THE' £~TENO~D MEMORY ADO"ES! elTS HILL GET SET 
lr THE PAQC£S'O~ TEST$ A~t RUNNING ~.ov£ ~2K. THIS RELOCATION OCCURS 
I' CO"t e~~AN'tON IS IE~tQTEO (EVEN If THE KT'l-C 1$ JNHlIITEO) OR IF THE 
PROCESSO" T~Srl .A~ stING ~~N IN T~E 4K AS 32K MODE. 

NOTE THAT Ir !~t 4K AS 32K MOOt IS UIEO, THE ~'1i WILL 
IEMAPPEO TO KERNE~ ~AGE 1, ANO ~E~NtL PAGE 1 IS M.~'tD TO THE 
CU~ftENT 9A*K. OTHtMWtSE, A£~OCATtON Ji DONE 8Y MAPPING T~t Rr1i 
TO THE CURAtNT lANK OIftECTL~ (IN WHICH CAS~ VINTUAL AND ~HystCAL 
AOORESlts AA£ MAPPED EQU.~ Jr ~rl1·C IS ON), 



"S., TC11 cOOt AND BurrER AE~OQ'!tON 

MAINDtg-11-DCKTG-P e O 
PAQE l' -

Ir SWI IS DOWN AT ,TARTU' A~O Jr THE Tel1 IS NOT INHIBITED, THE 
TC~1 CODE WIL~ 1£ £~ECUT[O [~OM THE lAME IAN~ THAT THE P"OCESSOR 
TEITS ARE RUNNING IN. THC REAO AND WRITE BurrtRS rOR THE TCll WILL 
ALIO IE LOCAT,O IN THE IAN~ IN WHICH THE '"OCEISOR TESTS ARE RUNNI~G. 
DUE TO THE COMPLEXITY 0' R£~OCATING THE TOil CODE AND surFERS. 
~ELOCATION IS ~ONE ONLY WHEN THE DECTAP[ II AT THt rORWARD END lONE, 
THUS, 'E'O~£ THE BANK IN WWICH THE P~OCESSOR TESTS A~£ RUNNING 
IS CHANGED. TSf coot WAITS fOR TWE OECTAP~ TO 'INISH A PAIS 
0' ,WRITIN~ ANO "EADING THC TAPE. A PASS THRU ALL or MEMORY RUNNINq Tell 
"tLOCATION WILL REQUIRE THE O£CTA'E '0 MAKE AS MANY ~ASStS AS THERE ARE 
IANK$ OF HEHO~y. .. -. 

NOTE THAT Ir rHE ~K AS 12K MOD£ IS UIEO, THE T011 WILL Bt MAPPED 
TO KERNEL PAC, ~, AND KE"NE~ PAGE 1 IS MAP'EO ro THE CUR~ENT 
BANK. OTH£RWI't, "ELOCATION II aONE BY MA~'ING THE TC1l TO THE 
CU~RENT BANK gl"£C~LY <I' K!11-C IS ON, VIRTUA~ ADDRESSES ARE 
MA~'EO TO EQUAL THt PHYIIC'~ AOD"ESSeS), 

'.~.6 ExeCUTION or 1/0 CQDE IN IU~tAVIIOR 

Ir SWi IS DOWN AT ,TAATUP, TH, rOLLOWING OtVICES ARE SERVICED IN 
IU~ERVISOR "0011 TELETYPE' O~TPUT, LI~t CLOaK, AND LINE PRINTER, Ir 
MEMORy "ANAG£H£NT IS NOT IN~IB!TEo, 'HESE DEVICES· SERVICE ROUTIN'S EXECUTE 
THRU IUPERVIIOR PAqE I, THEN PA;E 1, AND SO ON, SEQUENTIALLY UP TO 
IU'ERVlsOR PAQ£ 6. THE PACE BEING ACCESS~O IS C~ANGED EACH TIME 
THt END or BANK CODE (EOII~V ROUTINt)--tS tXECUTEOl BY CHANGING THC 
ADDRESSES. STOMIO IN THE otVI.CEI# INTeRRUPT VECTOR). WH£.-N SUPERVIIO~ 
PAGE 6 WAS T~C ONE JUST UIEO, THE CVOLE STARTS OVER WITH 'AGE •• 
PAGE 7 IS USEO rOR ACCEISINi rH~ EXTeRNAL lANK, A DYNAMIC 
SWITCH (SW,t, II PROVIDtO TO IN~I,!T CYCLING THE SUPERVISOR 
H'~'ING. Ir THIS SWITCH II stT~ THE SUPERVISO. COOt WILL REMAIN 
HAPPED TO THE ~AGt IT WAS' MAP'!O TO WH£N THE 'WITCH WA~ atT. 
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'.3.1 EXECUTION or 1/0 C9DE IN 'UfiJ-t"Vllo" • USE 0' SUPERVISOR P'AGE 1 

H' SW. IS ~OWN AT ,lAJltTUP, THE or., t CElL.I ITtD IN'. J •• 
Wl~~ IE tt"VI;CD 1~ SU'£PtVl,OR MODE, AS t~'L.'INEO 
.. ftIVIOUlJ~Y.I' SW4 II A~'O ~OWN AT ITAPtT"", SU'[RVIIQR 
'A-It 1 (MA"'EQ TO THE t:)eTC'-HAL.'ANI() Wll..1.. ~AVE IT' ACC!:S' KEY 
CHANGED EACH r1f1£ THE tHO o~~ JANie coot <[O""Vt 1$ E)(£CUTf;O, 
THI: ACCtS, KEY WIL.L. It ItT '-IAIT TO I, THIN 1, ANQ SO ON 
U, THRU ,. ArTER IEIN9 SET TO 1, IT wtL.~ IE RtCVCL.EO TO • AND 
THC CYCL~ WIL~ IE REPt.AT£O .•.. 0. £'E.HOIN.G ON THE.KEY 1 .. N E,rteT AT THE 
TIME, THE SUII,RVISOA 1/0 MAY T"Aft~ A'O~T, OR EXECUTE WHEN 
RE'E-ENCING T~I EX!ERNA~ ".qEf IF A TRAft OR AIORT OCCURI/THE 
KE"NEL ~OUTINC AISPtV 11 ENT["tO, TWI. ROUTINE 'ERfORMS CERTAIN 
CHeCK I ON THE 'AAP o~ AIORT, AND Ir IT WAS AN "ORT, IT R(EXECUTES 
THt l~'T"UCTIQN IN KEAHtl. M90E (MAII"~O R/WI. TO REGAIN CONTROL. 
ArTER THt I~ST"UQTION II eOMP~tTED, THE ROUTINE ItTS THE r-81T ANO 
CHANGES THE '~'CE !"A" RETU~N.TO POINT TO A ItQTION OF TME ABO"T 
'£~VICt CODE. A'T~R THt IN,'RUQT10N IS OOM'L£'£O, A TRACE TRAP 
TO THE Kt"NEL AIOR! ""VICE eOOE OCCURS. TH~ coot REITOREI THE . 
~REVIOU.S TRAC'.TRA~ VECT.O", "~'TO"ES THE T.IIT TO ITI 'REVIOUS STA!E, 
AND RETURNS '0 THE IUPERVIlPR OEV10E SERVICE CODE AT THE INSTRUCTION 
A"ER·THE ONE WHICH .,OR',O. 

NOTE T~AT SWlIOH • UP Wt"'~ INHSI1T Twt Cyg~lNG 0' THE Aec"s KEY 
OYNAMICALLY, ~EAVINQ IT ItT TO THt CURRENT VALUE. 

6.1 tRltORS 

6.1 £""0" ,RINTOUY 

PA I NTOUTS A~t I N AN tXTtNQ!O Vt"'ION or THe ST ANOMIO rOAMA T f 
USING rQUR WOROI. THE rIRS! WO"O IS THE OQTAL VALUE or THE 
VIRTUAL PQ+Z " THE DETECTED [""OR. THE seCONO WORD IS THE 
CONTENTS or T~t PROCESSOR STATUS RtGISTE~ WHEN THt E~AOR WAS D£TEQTEO. 
THE THIRO IS THE: TO" 12 81 T, 0' THE l' BIT ADO~£SS 0' 
THE BANK SEINg ClJA~£NTt.Y UIJO '0" EXeCUTION or T"it PlltoeES'OR 
TESTS (AND A'.t ANO TC12, CODe: tr IT !$ BEINQ REL.OCATtD). 
TO GET TME ITARTIN; ADOft-t$S OF' T~t CU"RENT. BANK SIMPLY APr-END 
TWO fE"OS TO tHE END or THE OCTAL VALUE P"INTEO OUT tI.E. 
1114e, lNUlCA!tS T~E lANK t~GINNXNG AT PHVIICAL ACORESS 
141111), THE r,OV"TH WQRQ ,. THE ftC (VI~TUA~) 0' THE CU~RENT P'ROCEIIOR 
SUITEST BtING EXEC~TEC iN eACKCAoUNO. 

6.2 £~"OR "ECOVERY 

IN GENtRA~. T~ST F'AILUAES Wl~L 1I~INTOUT AN tRROR MESSAGE ANO CONTINUE, 
l' THE "HALT ON ER"OR" sWITd~ 1$ SET, HITTING OONTINUE WILL RECOV£", 
lr THE PAOGRAM HANgs uP IN A LOO'. THE ERROR IS L.IKELY TO BE A SlqNAL 
WHICH WAS NEV,R RECEIVED. Ir A HALT OCCUR~ IN THE TRAP AND VECTOR 
AREA THE PROCRAM MU$T B~ Rt'TA~TtD, lr THt PROGRAM HAL.TS IN THE MAIN 
rLOW, OON~Ul.T THE LISTING tr NO MESSAGE IS TYPED OUT. 
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6.3 rINOING WHICH 'ROC~$SO~ Ttl! WA' SEING EXECUTED WHEN AN ERROR OCCY"REO 

SOME ERRORS ARE OE~tNOENT ON THE PROCESSOR TEST BEING RUN (SUCH 
AS ~ATtNCY tRRORS WHICH ON~r $HOW UP IN WORST·~ASE P"OC[SSOR 
TIMING'. THE ICOPE ROUTINE CONTAl~S A ~OQATION CALLED "AtTURN" 
WHICH STORES THE S!ARTING AQORtSI or THE P~OCE'SOR TEST CURRENTLY 
BEING tXtQUTEQ. NOYE THAT THE SeOPE ROUTINE 11 EXECUTED IN USER 
MODE l' SW1 II ~OWN AT STARTUP, AND IS THERErONE RE~OCATED 
WITH THE PROC,SSOR TESTS. T~E CONTENTS or RETU-N IN THE CURRENT BANK 
IS THt FOURTH WORD OF' THE ERROR 'RINTOUT, 

7.' REITRICTIONS 

~ROGRAM MYST 1£ LOADto INTO THE LOWER 4K 0, MEMORY, 

I' THE LI~E '"JNTt~ IS USia, ,TARTINQ ADDRess JII MU,T BE USED IN'IEAQ 
or SA 1". 

8.1 MIICELLANiOUS 

•• ~ EXECUTION TIMC 

EXECUTION TIM' VARIES WITH rH~ AMOUNT or MCMORY. THE TYPE' oF' 
MEMORY, T~E DEVICt' RUN, ANg TWE OPTIONA~ MOOt' or EXECUTION USED, 

A 'AS' RUN WITM CO", EX'.NS10~ AND ~~ AS ~'K R'LOCATJON 10TH 
INHIBITtO TAKeS Lt'S TMAN 11 SECONDS ("UNNING NO 1/0), 

A 'ASI RUN WJT~ 4K AS 32K, IMRU 121K or CONE MEMORY, WITH NO 
1/0 TAKES ABOUT l' MINUTE'. CAN ASTeRISK IS PRlNTED AT THE 
ENO OF A rU~L 'ASS, ANO A DQL~AR SIGN IS PRINrto AT THE END or EAQ~ 
4K BANK). 

A 'ASS RUN WITH ~K AS 3ZK. WITH OECT4PE R'LOQATION, TAKE, AIOUT 
~ MINUTE PER ~K BANK. I' IT,RATtONS ARE INHIBItED ($W1~ IS UP), 

8.1 STACK 'OINTtRI 

THE KERNEL STACK POINTER IS INITIALIIED TO ~17te, 

THE SU'ERVISO~ STAOK POINT£~ IS INITIA~I!EO TO 611. 
IT IS RE~OCAT'D TO THE CURR~NT iUPERVlSOR ~AGE. 

THE USER ,TACK POINTER IS INlrlA~I!EO TO ~I.. IT IS RELOCATED 
THAU A~L USER 'AGEI AND TO ,VERy 4K lANK " THE 4K AS 32K 
MOOE 0' EXECUTION t. RUN. 
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e.1 MONITQRINij PH~SlCA~ AND VIRTUA~ AOORtSSES 

OU~ING tX£cUTION or 4K AS !~K, IT IS HE~pru~ TO stT THE 
ADDRESS SELECTOR TO PHYltCA~ AND T~£ OISP~AY SE~ECTOA 
TO DATA ~tGlS!EKt Ir THIS IS OONE, THE ADORES$ ~lGHTS Wl~L 
1NOICATE THE gURRENT PHYSICAL AOORESIES WHILE THE DATA ~IGHTS 
WILL S~ow THE CURRENT VIRTUAL AOORES'ES (SINCE THty ARE USED AS 
DATA A G~'AT gEA~ Of THE TIME). 

8._ OIIP~.V REGISTER 

THE LOWE~ BYT, or THE 0IS~LAY ~EGISTER SHOWS THE PASS COUNT. 
THE UPPER eYTE IS USED W~tN THE KW11-L LIN~ CLOCK IS RUN TO 
INOICATt MlNU!tS ELAPSED 'I~CE THE P.OGRAM w., STAAltO (eASED 9N 
A LINt FREQUeNCy or 61 CvC~ES ~£A SECOND). 

9.1 'RoaRAM Ot!~Rr~TrON 

THIS MeMO"Y MANAGEMENT '~£A~I'ER IS OESIGNED TO RUN IACK;AOUND 
PROCESSQR TtI!1 ANO ro~tGAOUND CONCU~RENT 1/0 WITH MtMOAY MANAGEMENT 
UT t L. I !CD nt ANY ar !SrVEff4~ 01 F"t"ENT MOOtS. THE VAR IOU! MODES 1 V A I L.ABL.t 
rOA UTXLtlING MtMO~Y MANAGEM£NT ARt INCLUDeD TO AID IN F1UL.T 
ISOL.ATIQN BY pROVIDING. $tRIES or STE~S rROM IIMPLE TO COMPLE~. 
THESE LEvt~1 .~t ., ro~~ows! 

KT1,.g CORt 4K AS sa U'tRISUP£R RF/TC VARIAIL.£. 
ON EXPAN (TO 12!K) KERN'~ RE~OC USE OF' SU~ER 

(SEE ($££ (SEt 5.3.4 (SEE 5.3,' 
,,~.2) !~S~l) 'ANO 1,3.5' AND 5.3.7) 

1 
2 X 
:s x 
4 X X , X X 
6 X X X 
'1 X 

" )( x X 
9 X X 
121 X x- x x 
11 x x x 
12 x x x x x 
13 X X X X 
14 )( X X X X 
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NOTE THAT WH~"E VA~IAe~E US~ 0' THE IVPERVlSOR S'ACE IS ALLOWED, 
THERE ARE rOUH POSStaLE LtV£~$ ~OR ITS USE. 

1. AL~ ~XEQUTION OC~U~S THRU SUPERVISOR PAGt p, 
WITH PAGE? MA""EO RW rOR 110 ~ErERENCES. 

2. Ex~eUTION OCCURS TH~U SUPERVISOR 'AGES 1 
THRU 6, ONE AT A TIME. WITH PAGt 7 MA~PEO 
RW 'OR 1/0 RErERENC£S. 

3. AL~ EXEQUTION QC¢U~S THRU SUPERVISOR 'AGE I 
WITH PAGE ? CYOL~O TH-U .~L VALUES OF THE 
ACCESS ~£Y -

•• EXeCUTION OCCURS THRU SUPERVISOR.PAQES 1 THRU " 
ONe AT A TIME, WITH THE ACCESS ~EY ro~ PAGE 7 CYCLED 
THHU AI..I... VALU£S. 

THERE IS NO MONITOR IN THE ~ONVENTIONAL S'NSE. EACH DEVICE THAT II 
TO IE r~t~erIiO HAW rrs OWN STANO ALONE ROUTINE THAT OPERATES IN Y~E 
INTEFUtUfDT 1'tc.t0". ntEt!: "OUr!Nt~ NtED NO stiPtRYI510N OR MONITORING 
AFTER THEY .R, lNITIATED. THE~E IS A PRIMrR AREA THAT CHECKS THE 
SWITCH R£Q.l'T'~ TO Stt WHAT otVICES ARE TO Bf.: tNtTIATED. IT SETS 
THE INT£RFflJPT !:NABI.£ erT IN THE OEVICE ST'AT(JS mISTER, INITIAL11£S 
THE DATA PATTC"N, ANO INITIATES 4N O'ERATtON TO ~AISE DATA FLA~S 
ON OEVICtS THAT CAN NOT INITIATE THEM THEMSELVES. THE PRIMER CODE 
THEN ENTeRS THE KT~l·C SET.UP CODE. T~t Rr~l AND TCll PRIM£.R CODE 
IS IN WITH THE KT1~·a SETU~ COOt SINCE THESE DEVICES, AS COOED 
REQUIRE CERTAIN PA"TS or THE KT11.C OODE TO at RUN ~lRST. AFTER 
~EHOR' MANAG£MtNT IS TURNEO ON, EXECUTION or THE IACKGROUND P"OCEIJOR 
TESTS ItGINS, AND THE 1/0 O~VICE' ARE SERVICED WHEN THEY INTERRUPT; 
ALL CYCLING 'EATUftES OCCUR AT THE ENO or THE P~OCES$OR TESTS IN EACH 
BANK. . . 

• 
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OCKTG .. D HACYll 
OCKTGD,Pl1 

1111113" 
... .,32 

.11934 
90111936 

0111151114' 

"111111'''2 

IUUl24II 
11111111242 

111.1121111 

""31110 

"111'31111 

."411" 

811.61118 

",.6f116 
lI"fII6U 
1101612 ° III 1116 H 
210111616 
21111162D 

""IZ". 
1111 441ll " 
177716 
17771' 
21""616 
211111628 

27(657) 
DATA 

ii1~i'iii 
114.,06 
114"11 
104"12 

"'I""" "'1111211 
0111.1112 
"'.,213 
0'.""4 
0'"ln 

lilt""" 21'.11iJ6 
111.11111117 
177776 
01111124 
011126 

11.1113. 
21Un6 
0.t34' 
l1li •• 34 
111132'2 
111.111118" 
11111111"6 
81!1f1Q14 
111111'2 
"""01i1 0111.2411 
11134611 
0.134. 

""12I11III 
11111137 
1ll1l1l3", 
0.9137 
1'1.'311 
"'111137 

0"401 

0'"'' 
0 ... '. ".III.el "If.'" 177f61 
17'562 

"""" 111062 
171'U 
11'566 

23-C£C.'" Il101" 

111126" 

11"'1264 

"IIIU'1i 

'COPYRIGHT 1972,1973, DIGIT"'L EQUIl'MtNT CORPORATION, MAYN ... RO, MUS, 817'4 
,POP-11/'" SySTEM EXERCISER WITH I<Tl1-C --- TTv. KW11·~ 
'~~11,FlF'U, ANO Te11 

,R'11 AND TCll ~ODE AI/N IN KERN'~ MODE 1 N SA!04£ 
,1I~YI1C"'L. lANK AS BACKOROUfIIO TEST$ 'IF' ALL SWlTCHU DOWN) 
'ALL OTHER 110 15 RUN IN SU'ERVISOFI MODE, WITH EXTtRNA~ 
,BANK ACCUS KEY CVCLt;O THAV ALI. V"'LUES CSUP£RVISOA ON~Yl 
IC~U TESTS RUN IN USER MODE UN~ES' I~HIIITED BY SR SETTINGS 

IS' - 21111 (318 I' Llll~ IS USEO) 
IReSTART • 31' ISA IErTING~ IIReVIOu,LY MADE ARE USED) 

,AT STARTUP, II' SETTINGS ARE I 
IIA "~1 OR UP •• - RUN WITHOUT KT11-C 
,SA 1~1 OR UP ••• A~N ALL IN KERNEL MODE cIN~I9ITI RUNNING 4K AS 32K 

lANg INHIIIT, RUNNING 1/0 IN ·SU'ERVIIOR) 
'SA 211 OR UP INHIIlT IIIV"""ING 32K UIEIII RELOC ... TION 'ROM EVERY 4K 

II"'NK (ALLOW NORMAL COAE EXPANIION) 
,SA hl OR UP .... l~lIlT IIIF ANI' TC RELOCATION or COOt AND BUF"f'ERS 
"R 4~1 OR UP ••• INHIIIT CYCLING· ACCESS KEVS IN 57 
"A '.1 OR VI' ••• IfIIM,I,T VARI .... LE ~OR[ EXPANSION 

JAT HALT, SR SETTINGS AREI 
,S~ 1'.1 0" UP.··H.LT ON ERROR 
,SR Ull OR vP.·.aco" 1.00" 
,SR 1311 OR UP.·.INH!SlT PRINT OUT ,'R Ull OR UP.··INHllllT TIII.CE TRAPPING 
,Sill 1111 OR U ... ·.INHIlilT SVI·PROCRAM ITtll.TION ANti INHIBIT TESTS WHICH 

,UIE 1.1.1. OO"81NAT10HSO' NU~'ERS 
ISIII 111111 OR U .... ·.INHlllT PIIIDCtBlOIll TEST CONC! SET, Cl.tARING IT WILL NOT 

I CAUla: PROCESSOR n;ST TO CONTINUE) 
'Sill I'll 0111 U ... ·.STOP CYCI.ING IyptllVtSOA PAGES 
,SA lIIall 0" U ... ·.STOP CYCLING IUPEIIVISOR PAG! 7 ACCESS KEY 
,T~tSE SWITCHES .RE "'~SO CHECKED AT THE END or E"'CH IIASS 

,'PECUL DELETE SWITC~U·SCT RESII£C!%vt 'WITCH TO 4 1 TO INHIIilT 
,INITIATION OF' DEVICE· Ir SWITCH I~ DOWN, DEVICE WII.L BE STARrED 
'I' PREStNT 
JSW 'wl INHIBIT TTV Ol/TIIUT 
ISW 4.1 INHIBIT LINE QLOCK 
,SW '~1 INHIBIT LINE '~lNTER 
"w 6wl INHIaIT Rr11 QISK 
,SW 711 INHIIIT TC11 QtCTAPE 

.SITTL DATA 

,OEF'lNlTlONI 
NOP"ZU 
'CO'EITRAP 
CC1177776 
ps,..cc 
TCIR.TTCSR 
TOaRlfTD.,. 

~AGE u.s. 

IAd",7! 
HI. T'1I4.1116 
RTIKIIU4fJU 
£oall"'12 
'''1'''' 
1111111 
1112112 
111;,.13 
1114114 
111,11' 
Sill'" 
1116"" 
"C117 
STATUS.PIR 
StQRECISRtGl 
Atl1-IKCi 

'LOAD TRAP CATCH!R IN 1.0CA!lONI 

I~'AD VECTOR A,.EA 
,.31 
EHTSRV U. 
,.:14 
ICOpE; 
I ..... 
~COICAI. 
•• '2 
4111. 
,12"" 
PIIIIRV 
3411 

'1.01.0 SURTING ARtA 
.121111 
JH~ USTART 
,I:SII 
J"II .tSTA~T 
.13111 
Jt1" "RST"T 

,OAU ARU 
.1411 

V,U"'1 • ..'" 8lur'l II 
,1,+4 

TRCSIII1 171'" 
Tllln, 11'''. TTRyel .. 
TTIIIST, 62 
TTCSIII In'''4 
T1DBRI 1"'!l66 

'SVSTEH NULL O"[RATION 
,TRA' USED SCOPE 1.001' AND ITERATION 

![!tROR PRINTOUT CAI.L 
IRTI VIA K~IIINEL CALL 
lEND or BANK CALI. 

II T!oIAU '17 

'EMT CALLS 
IHIGMEST .. RIORlTV 

I USEII TRA" 

Ilur'E" F'01l USER SP 

'IUn'ER FDA SU~E"y I iOR STACI( 
'F'OR STACK OVERRUN 
,TTV READE" 9HTUS REGISTER 

ITTV ~UNCM STATUS REGISTER 
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O00622 010064 TTPYC' 64 
008624 "00"66 TT"51' 66 
00"626 1:'100"00 TT!hY I a ISTQ~( CONTE~TS OF' TTV P~INl[R CSR HERt 
00"639 17'1'46 L,KCSII, 171546 
00"632 011U0 P(WL,YC 1 UQI 
000634 001'J1"2 t<WL,STI 102 
0""636 17'''H L,POSRI 17'l'514 
0011640 17"16 LPOS"I 171516 
001642 ,-,,'0200 LPYCI 2rUI 
IUll644 0.8202 L"ITI 2112 
iill'I646 171470 RrOAE' :1,71471 10151( ADDRESS AND ER~OR 
"11111165111 177472 RrOIRI 171472 10ATA Bur'ER REGISTER 
0""6'2 171466 "rOARI 111466 10ISIC ADDRESS IIEG I STER 
0""6'4 171462 RrWCI 1"1462 IWORO COUNT REOISTER 
""1116'6 171464 R'CARI 111464 ICURIIENT ADO"EIS REGISTER 
000661.' 1714U "rosIII, 1.,'''61 ,Sr..,US RtalSTER 
008662 171"61, R'OSRHI 17'1461 'HIGH BYTE ADDRESS OR CSR 
''00664 "'121214 R'YCI 2'4 
0'H1666 010Z06 R'STI 2'" 
1,,"670 17''''2 SRII ::,"'72 IKTa .. c STATUS RE!fiSTERS 
£100612 17,.,.,. SR1. 1",,"4 
00"674 17"7, SRII 171"6 
00"676 172516 8R31 171'16 
0"''''0 1716£1" UI"OR" 11161. 
001'171'1Z 111602 UIII01l1' :I. 116 f1J2 
"(HH04 17"'16 UI'01l11 111616 
l2I"a106 171621 UO III 011 1 1 17162' 
""1II1Ul 17'1622 UDlt01ll1l ,.'1'1622 
"01/1712 1'1'1636 UO'0"7' 111636 
0"a714 11164" Ul'AIII" 17164, 
"""716 171642 UlltAIUI 1'7UZ 
"'1120 171656 Ul'AIt1. ,.716" 
111£11122 1116'0 UDItAII" 17"'6, . 
"00724 1"'662 UO'AIII11 17'1'62 
100126 1'11616 UO'AIII'1' 1"'" 
111"11173O 1122"111 SlIIIOR., 112211" 
iOafJ732 11222i1 BOIIORil 17'221 
11218734 112214 SI'OR61 172214 
""111736 1122,. SlltAII1' 1712" 
(111111117413 172216 SO'AR'1' 1722'" 
""111742 1'2216 SI'OR1, :1,72216 
"01744 1'1223' 80ltOR7' ","n6 
""'" 46 

1123218 KIIIIOII" 1723111' 
lIJ"I2I'5Ql 172302 Kl'Olllll :1.'2:512 
""'111152 17230<4 KI'DIII2' 1'113'" 
0"121'54 1123a6 1<1'01131 U'13"6 
12111117" 1'12316 K 1'01111 , 112316 
80816" 1"23Z" KO'OIlI' 17232" 
,,"18162 112322 KO'OR1. 172322 
IlIIII164 1'12324 KO'OR2' 112324 
111'1'1766 112:$26 1<0'011131 17nZ6 

"""71" 112336 KO'0"7' :I,'1n36 

"""772 172340 KI"AIII'I 11n". 
B0111n4 1723"2 KI-.. R11 171342 

OCKTG.O "1ACYl1 27'''7, 23.0£C.'1" IIIDln 'AGt 16.:S 
OCKTGO.P11 DAU 

,,".";076 172344 KI'Alial 11a344 
IHlU'0 11234' KI'AII31 112346 
""1121"2 17U'6 I<I'AIII1I 171U, 
""101114 112361 KO'AII" 171361 
1211211"06 112362 KO'AR1I ,.72361 
111"1010 172364 KO'AIII2, 1'11364 
001012 1'12366 KOII'AR31 ,.'113" 
0"111114 1723'16 KO'AR71 171376 

""1f11l6 1'16"" I'DRUB'1??,'''' 
""U2" 112201 111211 
,,"UZ2 17n"" 1 "ORCNO 117131. 
""11112" "''''II SRtGl' " 15TO"£5 KTU-C Sill TCH REG ISTER SE'!'TlN\iS 
001"26 0.81111" SRIGZI II ,STO~ES Sill SETTI~!fS 

21"U31 IIlJfillllll stoCNT, I! ,uIEO TO LOAD I<TU-C REG UHAS 
15"1032 177:542 TCCM. 11U<42 'CONTROL, AND F'UNCT I ON 
1IIlI1I34 177341 TCIT. ,..,,3411 'GENERAl. STATUI 
""112136 11'3515 TCOTI 1"3" ,DATA 
181140 1113"" TCIIC. 171;'4" IIiORO COUNT 
01111042 111346 TCIAI 1773'" 'IUS ADDIIElS 
£1"104' ".0214 TeIY. 214 ,DEC'APE INTERRUPT YECTOR 
0e1046 IJ'i!J216 TC.TA, 216 
£I01",e 0'"""" CUIII8NKI III 'SAF' TO POINT TO CURItENT BANK 
011110"2 ,,11.0111 OLOINI(' 8 'SAVES AOOItESS OF' "R£VIOUS BANK 
"£1111'4 e,"e0' CUlt l,.11 1 ., 'ADDRESS 0' CURRENT IPAR 
"01121" o '''''liIe DUIICIIIARI II 
£1011'61 """''''1 CUIIIPCII,,, 
0"112162 al8l11e" CUIIDPDIII II 
nU64 01110e CSIPO'U 0 
""112166 011(UIIII B~I(SfIt' II ,PC TO POINT TO BEGIN THRU CURRENT PAGE 
B 1111111 70 0""0111 TRlt81 III 
II1I2I11'12 "' .. "" PstAY' III 
1110101. 11777111 U811K. ,.,,71. 'Mle"OeREAI( REGIST£R ADDRESS 
II1I2I111116 171772 "JII' 111""~ 
""11111" UIZ"" II'IItQIYI 2<4. 
0011!1l2 081242 "ltlQSTI 242 
IUI11U 01el,," 018PLV, III ,VALUE L.OADED INTO OlSl'l.AV REG.ISTER 

'LOW IYTE SHOW I PASS COUNT 
RUNNING KW11 ,HIGW IVTE SHOIIS MINUTES EL.APSEO IF' 

,PARITV TRAP SERYICE HOUTINE 
0"1106 £11""7 171666 PARSRY' eLR 'KIPA"3 
1181112 ,,".17 171,'4 CL.A 'KDPAR3 
1lB1116 11111""7 071""6 1776U HOY .1741110,·KI"OR3 
1111124 11112771 071"06 117634 HOY '114~0. 'KO"OR3 
iiii:l,;);i 101.~7;;' 011i~';)" i!I';';i,3.~ MOY 'P,"'H·Uf"Ul~ 'CM"~\iE PARITT TRAP FIE TURN 
"J1! 114 I!I 1012137 81111230 00111"" "10V 'PARTQ,IiI" ,snup T jPiEOLJT RETURN 

""114' 1<'1'''31 0""0"6 eLIi "6 
Uil52 1'112700 Pl680I!11! PAR1' "lOY '4Ilfllf,R" J INITIALIiE Ril TO TEST BAIjI( THRU K[ANn :5 
U1156 0127t/12 Pl1UI1lI!I MOY '1111111,"2 'R2 IS USED AS A COUNTtR 
U1162 "110"1 "A~21 MOV IIRa,A. IrtEAO LOCATION AND SAVE CONTENTS 
3e~.e· ~ilI"2" TST PHI)';' Ii-OVE POINTER 
~~1:'66 .'772:1:5 SO!! IIZ.PA'!" Il:)U' UNT lL. 41< "iAS attN :::He:::I<E" 



OCI<TG-O "IACYl1 2' C 651) 2J_OEC.74 1ilII1,9 ItAGE 16·4 
OCKTGD, "11 DATA 

'HIll'" 062117 ""0"Z2I1Z1 171602 PAR31 
111'111 16 062117 0011Z2IiI 177606 
"012'" 02277' ",,'6"" 177'66 
""1212 0n3!!7 
0012H 0116"11'1 
11"'1216 111141116 

001220 0.11100 
0111222 0111110' 
1101224 0110U' 11'111'1'11211 
0"1230 "22626 
001232 "11'1"6 
001234 "22626 
"01236 101111116 

ADO 
ADO 
C,'II' 
BGT 
MOV 
IotL.T 

foIAL.T 
NElET 
JMII 
CMII 
9R 
CHili 
HL.T 

HAI.T 
RnET 
JMII 

.U.,"ClPAII3 
IUPlIII,'ICDPAR3 
1117611"',~IPAR3 
I'AAl 
.SP,R[6 

RITRT 
C'P'H', (8P). ,;,R;' 
(SP).,IIP). 

RSTRT 

1I.0AO PC AT TIME OF' ABORT INTO RI'l 
I pAR I TY TRAP OCCURREO BUT MEMORY 
ISCA~ DID NOT OETE:CT A PAIUTy ERROR. 
IRII CONTAINS PC AT lIME or ABORT 
JIotA~T AfTER PARITY ERROR 
IC~EAR PARITY REGISlERS AND OEVICEI 
I RESTART n:5T 
I TIMeOUT OCCURAEO- BANK toIOT PRESENT 
IGO CHECK 'OR ANOTHER BANK . 
18AO "ARIT'I' fOUNO 
I PAR I TV ERROR OCCURRED AND MEMORY 
ISCAt~ F'OUND A "EMORY LOCATION 
ICONTAINING BAO "ARITY. RI CONTAINS 
I TIolE ADDRESS c3F' THE LOCAT J ON 
IHAVING BAD ""'tTY 
I (VIRTUAL MAPPED THRU KERNE~ 'AGE 3) 
,H"I.T AFTER "ARITY ERROR 
1lF' CONTINUED. C~tAR PARlTY AND DEVICES 
IREShRT PROGIUM 

,RESTART ADDREIS USINq INI!IA~ IR SETTINGS 
111012'" U27"6 U,776111 
0"U!J4 113731 11"71 "~017 
n1262 1lI,,433 

Rstln I MOy .KST AIiIC. Fl6 
""0'18 .nR.~, USREGZ+i 

01111264 
1"'127~ 
111211274 
2101271 
11101~214 
111211310 
1111111314 
21"1322 
0"1326 
1111111332 
""1334 
1I"1~4a 
0211344 

,,0un 
1111111360 
21211364 
211137" 
"11'11376 
1IIf/J1402 
ern41'" 
0"1414 

DCKTG·O "1ACYll 
DeKTGD,P11 

11101422 
!lH!l143" 

211/11436 
IiHI1444 
e914'2 

"014" 
""H64 
"01472 

""14'. 
"01"2 
"0151114 
00151" 
""1'16 
"01522 
IH'1,3" 
9"1536 
2191'4" 
0"1546 
""1"2 
0"1560 
"1111562 
0"1'66 
01111574 
''''1'76 
III 01684 
00161. 
11"1614 
1Il01620 
"01624 
001626 
001632 
0"1648 
0"16"" 
11016'2 
0111661 
"01662 
001670 
11'121676 
.017111' 
"'1'l17112 
111017114 
"017216 
""1'112 
""1714 
"01720 
""1724 
001732 

012786 
210,n7 
0111i41?' 
"12?'~7 
0,!U!:57 
21,,717 
012737 
U,n7 
11111137 
0'(l4e7 
"13737 
"e,0i'l8 
0137~' 

"12737 
0.,n7 
084767 
11112'137 
08n:!' 
"12'137 
O,,"8:57 
"U737 

2~~85bAoE 
012737 
"-"12'7'3' 

2112'137 
2127:57 
0127211 

312737 
2127:57 
"12721 

02.127 
lIJ3'n 
0""31 
012737 
111115137 
01273'1 
"U737 
".1117 
3n737 
012746 
0'2137 
1f6606 
"12746 
21,,737 
116606 
"2.113' 
""n7 
0U7". 
0"1'37 
"~370" 
0.lIU 
0"'7'17 
0:1,2777 
0"'~7 
IIlU7" 
9:Ui'37 
".1103 
0n777 
11J51!777 
11,63'. 
"'''~08 
IIlue. 
0.630, 
111337011 
011826 
0.,777 
111,.3' 
012777 
012777 

'FI ,TART, 

.SlTTL. 1/0 cog, 
,START u, rOil MINI MON TOil 

U77U START I 
080142 

"14164 ,,"'114 
0111,,116 
111'62 
"10"06 21"1114 
"21U24 
21.U26 

17"7" Ill~'24 SlARTX I 

1,.,,7" 1I11"a6 

11.1111111 .U~44 IT 4RTl' 
".1U14 
"U;'76 
",.::12'2 8'''~4 
8"'036 
0'U7111 2I1~n0 
1113346 
I'lU'26 21"'~" 

23-0EC·74 1111" 

01.""34111 ",,,,,,,Ii! 
'AGE 

MOV 
TIT 
au 
HDII 
Ct.;! T,,' 
"'OY 
CL.M 
eL.R 
1111 
~v 
IoIAL.T 
HOY 

MOV 
Ot.1I 
JIR 
MOV 
CI.III 
MOY 
eL." 
M,V 

2.1 •• 

MOY 

IKSTAgl<.R6 
... a 
ShRTI( 
1II1.0r*lO .... 4 
"'6 
'PI" 
.t,"~ 
.nRell 
"SRtlfl 
IT4RT~ 
• .sJII,HSRU1 

"SR."SIII"2 

..... lCOUN! 

... 0 I SI'L.l 
,,7,CIIII.' 
.5CO .. '0 .... 34 
II1II36 
'!ttGl N, "FlCTUIIIN 
.IISCOfi'(r . 
,£M1'5"V, .nll 

'~4',~U2 
e!!:!616~ 1!!i'4266 MOV _NX,.e~!(;'_~I..IH:'!' 

IIN-L.INt RO~TlNt 1'0 I T AC.ION tNUI,£ 
JR£GnTE~S (JUND 

IH'I1UO 01l1li114 PAIilSETI MOV ,PARS"V, "11" 

"3"3"" 11l1li116 MOY 134'."116 
172111"" HOY '412HII,Rl 

"00r1e6 "l1li114 ""V .. ,.,~ 
QI""IIIU ".1116 MOY ,RTI .'.6 
011111111111 UI MOY n.(I11,,· 

112148 Cf41I R."S.~1l4" 
11.0 11 

""""06 PAI'DNI CL.II •• 6 

""34" 177176 MOY n4 .... PSR 
"206'34 01." ,-'!lIITON 
01101110" ,,..0,., MOY ,8, •• gURINIC 
21"0111941 ,,8.124 lIT '2 ... ,IIIEGl 

IN« sr. 
14011100 1"'1~6 III "411111I1,.n6 
300U" MOV n'U'F',·(N~' 
010""" 177776 all nllll,.I'PIR 

"'Tf'D SP 
"11104"" MOV IU9U' ~ , - "~t ) 
"3""" 177776 lIS 'U."'.I'ltIR 

MTIIO III 
""3210 ""Hili STilI HOV .NODfY,,," 
".illn CL.R H6 
" ""1IIB1 HOY n,R' 
171776 CL.R HPIA 
0"U26 lIT .,'''EIiI,RI 

aNI! ITl 
11676" 1'5r .tTCSR 
""fJ20., 17.764 MOY !112I!I, •• 'TPST 
2213646 CL.III "DATA2 
1'l"~UIII 1767" MOV .T'I'OUT",·TTPYC ° 011'1"0 iI "'Ui4 BIT 12, ",R£G1 

liNt: •• 1. 
04"11011 17t7;J4 811 .4110"., .TTfi'ST 
"0"1011 1'16720 all '1111 •• TrCSR 

1111 AIL. R. 
STII AIL. '"~ ST:SI .'L. A' 
SU, ASI. R" 

1111112. lIT .,SREGI,'" 
BNt sn 

1,.71(1 TiT IIt.KCSM 

::U~: CL.RB .. OISPL. .... l 
17""0 "0'1 *I.I<;S,'ICWI.YC 

"'002"" 17UH "IOV .24111.,I(WI.ST 

I SET UP 1<,ItNEL. STACK 
'RUNNING UNDER A MONITOR, 
INO- BRANCIol 
IYES. CHECK TO SEe: IF' ~HlI IS AN U/4' 

I H' NO TIIAII THIS IS IN 11/45 

I RUN WI Tlol AL.L SW ITCHES DOWN I f UNDER A MONITOR 

15TU_E I<TU.O .wncwts 
I STOltE DEY ICE IEL.ECTtON SWITCHES AND 
IDYNAMIC SWITCHES 
IINITIA~II' ITERATION COUNT 
I INITIA~ti!£ PAIS COUNT 
'OUT'UT CARR I A;E RETURN, L.I HE rEED 
IINITIAI.I1e: SCOPE TO KERNEl. PAGE iii 

IINITIAI.UE EMT CA~~ TO KERNEL. PA'-' , 

IN AI.~ MAU, OR ""11 PA~I!Y 

ISET UP PA"ITY TRAP "ECTOR 
I CAUIE LOCI( UP AF'TER PARITY TRAP 
11NITIA~UC Rl TO THE flltST POSSIII.E 
IPAR!TY REGISTER ADDRESS 

IIF' NO TIHtOU~, "ARITY PRESENT. 
ISET PA~tTY ACTION ENABLE: TO CAUSE 
I TRAit TO U4 ON PAIII I TY ERIICR, 
ITO !NHIllT SETUP OF' PARITY MEMORY 
I CHANGE THe '1 TO A fElilO 
IOONC WITH PARITY AI~DR£SSES1 
INO- .IUN~1iI 
I YES. AESTOIIE TRAPCA TCHU 
II.OCIC OUT lNTERRIJPTS 
IINIT1AI.In "RINT ROUTlN, iUS 'I' F'I.AG 
, INn'IAL.lft lANK POINTER 
IINHIIIT UI£II/SUPERVISOR/KERNEL? 
IYES • SI<IP OVER 
IStT USER liT IN SCO"E STATUS 
I snup su'UV IIOR STACK 

'IE:TUP USER STAC~ 

IINHSIJIT TTY OUTflun 
IYES, GO C~ECK NEXT 
I CHECK fOR TTY PRESENT 

I INITIAI.III: BAlE gATA 
IND. SETUP INTERRUflT VECTOR 
IRUN KERNEl. ONI.Y? 
IYES • SICII' NEXT 
INO • RUN DEVICE IN IUP'ERYISOR 
I SU.T TTY OUT'UT 

IINHIIIT I.INt CL.OCK? 
IYES, GO etC NUT 

11NI'IA1.11t MINUTE CDUNTER 

I SEIIIV I CE KWll·~ AT I.EVEL 



DCKTC_D "'IICY11 27(657) 23.UEC.14 01!: ,y "AGE 16.6 
OCI<TGD,Pl1 1/0 COOt 

15 TO .~~OW TC11 IN 
210174" 032737 IH'0002 IIIru,il24 BIT ,~,U:;RI::Gl I RUN KE:R"'E~ ON~ n 
001746 0211003 BNE ,.10 1 VE:S .. FIfUNCH 
011117'21 3'2771 0421000 lH6'6 au ,41'101'10, 'KW~ST INO- RUN otYICE IN SUPERV 1 SOR 
'Hll1!56 3"061 001170 CLA TIME IINITIA~Ii!£ COUNT 
,H)1762 ,,'2711 "!!I!!IU'" lHb40 SIS ill"0, 'LKCS" ,STA~T ~IN( C~OC( 

21£1177" 0(1630" ST', 4Sl. Alii 
11101772 03370" "O1026 BIT 'IIIS~Eij2,R0 'INHIBIT 1.1"1£ PRINTER? 
"01716 ilBU36 BNt ST6 ,yES, GO Cle NEXT 
30201'10 ~"771 176632 TST .I.PCSH 
,,"2111,,4 (J12167 00"131 111"2"'6 "'OY U37,:$0~PAT 'RESET rOR START or ~ 1 NE 1'4 TTERN 
002a12 J12161 """111 0"1172 MOV .,9, ,QLINCT JLIN£ COUNT 
"0202111 11112167 ''''''137 0"211164 MOY tt37,QUHPAT 
002026 012111 11161/1014 176604 MOV t:l,4,'I.POBR I~IN[ fEED TO POSITION BurrER 
"'02kl34 0U'71 0nn" 17661H1 MOV 'L,P t NTR. 'L"ye llNTERRUPT ENASLr 
""2""2 012111 ""02''''' 17."" MOV '2"",'l.flST I PROCE:SSOR ~EVEL .. 
iHl2",,, 2132137 001'1"02 ""102" BIT '2,'III~RE:Gl I RUN KE~NtL. ON\. Y7 
"02"" 1l6U03 BN! ,·1" I YES. BRANCH 
"02060 .,'2117 040"0" 11"'6 lIS 111"0""". 'LPST 
""2066 012771 "'0"100 17U42 MOV UI'IIII,fL.PCS" II NT[RRUPT ENAE!~E: 

0"20" ,,"11137 "61""1l SUI CL.R .. THPiI INa "T" BIT rlRST PASS 
30210111 012737 000"06 ,,0UHl4 MOY ' •• 'U l RESTORE TRAP CATCHER 
01212106 014131 QI:I,7"62 JSR '" • ..-USER IrOR 1/0 PROGRA~ INSERTION 
,,02112 ,,6.767 0::l1l.12 JS" '" ,DEH lCHECK fOR CORE: EX~ANSION 
~02l.16 032167 ;1'l1(J~"1 17610" PAGE' liT '2,.SRF;G1 IINHtBIT I<Tl1-C? 
121"212. "91402 Bto ,·6 
'H"2126 ~0"167 "31'1522 JHP STltr I YES • GO CHECK rOR RUNN I NG Rrl1 
"02132 0047t7 01t2611 JSII lC1,NRALL. INO • HAlet AL~ PAGES INITIALLY NON.RESIDENT 
0"2136 012111 1'117406 11~6:1,2 MOV .,,,,,,.,fKI POR7 IHAP KERN£~ 7 TO THE E:XTERNAL BANI<, RW 
002144 012117 "''''06 11662,6 'lOY '71"""'KO~OR7 
002152 012171 0111760'" 176622 MOY j76(,!",'KIPAR7 
00216" 012177 007601l 116626 MOV ,760", 'KOPAR1 
00216. ,,32731 0021002 0111U124 81T n.'III$R(Gl • INHUIIT USERISU'ERVISOR/I<ERNE~1 
00211. 001423 B!:Q SEGMl INO • BFl4NCH 
00217. 11112701 0,,"0£11 MOY ", R1 IYES - 'UP KE:RN!:L PAGE:S ht TO PA 
00221!2 016'02 176!$64 MOV KIPARil.R2 
0"22"6 ""'''''3 CI.II R3 
00221'" 010312 SETEX, MOY Rl,'RiIl 
"'02212 010362 0,,"kl20 "lOY R3.2"(IIta) 
"''''2216 ;112762 ~7740~ 17714/11 MOY '7141'1I,-411(R2) 
""2224 012762 ",''7406 1717611 MOY .174" ,-2ICR2) 
~"2232 06'722 TST (HZ)· 
0022:H 062703 "0212021 400 .2(U,~3 

1110224" 217'115 509 "l,st!£X 
0022 .. 2 0,,"576 811 stTS£Q 
0022044 012711 ('I774"~ 1""7" 5£11"111 MOY ,'740.,'KII10'" I HAP KERNtL " TO UNI( II, RII 
111022'2 iilU717 017406 17,UB HOY .1748t ,IIICOIIOA' 
00226" 012777 077406 1,.442 MOV .174G1t,·SIIlDR. IHAP SUPERVISOR 3 
"02266 012717 ,,7'1406 17t4;J6 MOV .,"'0t,nOPOR. ITO 'ANK " RW 
"02214 016167 176430 17U62 HOY SIPORI,CSI"O" IStT UP POINTER TO T~ACI( CURRENT SUPEHVISQR PACE 
0023e2 ~132767 11100""4 17"" .. BU "','''(02- IINHlilT RUNNl~G .. K lis UK? 
002310 0'1"'3 stQ USEAI.It :~~s, S~!~P U~~~ :~=Ni~G p:K 

AS 32K 0"2312 .)12101 "'0""1'" MOV ,7.111 
002316 11116732 11n12 MOV UI"A".,R2 

OCI<TG.D MAevU 21(651) 23.0EC.74 .,11,,9 !'lGE 16.' 
OCI<TGO,Pl1 110 COOE 

002322 ~B'0n C~R IItiJ 
002324 ,'10312 l£fuSEI HOV III~.(R') 
002326 011!1362 00"02U MOY R3. atI~1II2) 
O"'2332 :162703 111""21110 Aob .~ .. ,'" 
..,1l2336 012762 07.,.." • 1777411 HQY '''''''.,-4.,R2) 
0323044 1'12762 0714116 1777 611 "lOY 1111740t.-2ICR2) 
002352 J0!H22 TIT (R2)· 
"'212354 ~'?71U SOl ,,~.IETUSE 
""'2356 :1127",s. "01/1~"7 Io10Y .,.Rl IMAP KEIIN'~ " THIIU • TO PHYSICA~ ADDRESS 
002362 )161"2 1164"4 HOV I<lPARtI,R2 IrOR 1/0 RtLOCA T I ON 
"02366 iiJl/I'''''3 CL,R R3 
""2310 "1"312 5ETKERI MOY lit;). (R2) 
0"2372 01"362 ,,""02J MOV "3.21(R2) 
"02316 ~62703 0002"0 ADO 'alfiI,A3 
0"24"2 <'12762 "714"6 177740 HOY I1171U.,· ... IR2) 
2'02410 012

'
62 077406 1777&111 MOV .11 ... t. ·2111 R2) 

"212416 0""22 TST 1"2)· 
""2420 0711U SOli RS., S£TICER 
"02422 "121" 00760" 176i!76 MaY .76." ,'UOPAR7 IMAP USE III ., O-IJPACE TO THE EXn;RNAI. 
"212430 012

1
" CJ7741116 1762'4 HOY *,14"t. 'VOPOR7 IIANI( TO AI.LOll ACCEU1NG PIIIOCESSDR SUTUS 

""2436 el""436 Bill stnull 
fJ024"t'I 012117 0'17401i 17Un USULLI HOY 11171-4't,.U I 'DR' IMAP USER' TO BANI< I, RW 
""24'" 012777 017"06 1762:$2 MOV ,174It"UO'ORiI 
0024'. "'12111 "".,..". 17U66 HOY '77'4'0,II<I110R1 IHAP KERNEL, 1 TO lANK I. RW 
,,02462 012111 0714'" 176212 'MOV .174 •••• KD"DRl 
"02470 012167 00,,"0" 176352 MOV '0,CU"INK J CURRENT P4R CONTE:N'tS 
""2416 12116761 176212 17U'iI HOV UIPARII,CURIPAR ICURIilENT 'AGE: ADIIRESI REGISTER AOORESSts 
032'''4 016167 116212 1.76344 MOV UOPARII,OURQPAR 
0il12'12 016767 176162 17634B HOY UIPORIII.OUR1POR I CURIilENT I'4GE: DESC"l!'TOR IIIE(; I STER AOD"ESSES 
0"'2'20 "'306767 l1t162 lH3H HOV UO"OR" CUROPDR 
"'02'26 012761 "'06670 1,.332 "lOY IJIJEGtN,IJIIKITR ICURRENT ,TAIIITING I'C 
0"253. :l12177 00""'''' 176:1,'" IltTSUP I MOY .7610,',IPAR7 I MAP SUPEIlV tsaR TO THE 
"'02'42 "12771 0",16"'" l1U,"III HOV .",II,.,OP4117 'EICrERNAL lANK 
11102"'" ",,2161 3"'''020 11&1146 etT '2I,IAEG1 ICHE:OK SWITCH" • INHIBIT CYCLING ACCt.:SS KEY! 
"02"6 ".1015 liNE Sl;T," J yES • BRAt.(CH 
0"2'621 012111 01704"0 1761'" MOV .1740111. ,$ IIIiDR7 I MAP SUPEIIV 11011 'AGt 1 41(, NR 

","2'" "1271,. i1J77~lIIll 1161,., MOY 1111"""'11, ISO"OR1 
111",2"4 012137 01'642 ,,0un MOV UISRV.IIII2" 
00261112 illo2737 "'0"~4" 011U2 MOY .34" .... 2'2 
"026U1 ,,'''413 BII SE:TS~1i 
"02612 212,2777 ~77406 116122 StTSP11 MOV .714t'lt,fSIIlOR1 IMAP SUPERVISOII I'4GE 7 41<, RH 
0f1l262Q1 012171 11117406 1761\6 HOY • 1704111 t •• 50'OR7 
"02626 312137 0211112'2 2101125111 HOV tZ'2"U'1II 
1IIIIJ2634 ""111:57 111"0252 CL.R '1112'2 
"02646 "'12117 "00 ill'!" 17U;Slll SE:TSEGI "'OV '7,'SH:! I ENAIL.E AL,~ 0-,'ACE5 
!!'!!'2Ht :)12'7, !!'!W~f1Il i'76g!l.' "'I)V 11111111111.'SRII J TURN ON MeNon MANAGEHtNT AND ENAILt TRAP"ING « 
"026'4 n2737 M':S21~ 2liUfJII4 sur. MOV .NOD£Y,U4 
01112662 U211J0 0"'1"'" "'OV 'Uiil,l'" 
JfIl2U. il367011 116134 BIT S~EG2, "'" IT£ST rOil INHIIITING Rru DISK 
"02672 ;J1J11J40 liNE SiTe 151<1' IF' JET 
",at704 u,n1 :Il'III'''' TIT ""fC::!R 
002108 1116111 :1.7612>'1 "'OY SHE:G1,lIl 
eJ2111. '1'421"1 11777~1 BIC '17717',111 
;)212711" <'15701 TST 1:11 



DCKTG.D "'ACYl1 27' 6511 23.0EC_74 11111'9 PAGE U.S 
OCI<TGO,Pll 110 CODE 

11102712 "''':1.0''4 BNt STRf"l 
01112714 (:112717 024132 1"742 "lOy '1 Rf".l!0'UII, 'F(f"VC IIF' SW", 1, AL.L. lEF(O, '1AP F(Fll TO 
11102722 ""04e13 SR ,·11 II<ER"IEL. 1 
0132724 "12717 0942,,32 17'7:52 STAF'll MOV 'IRF,.RF'VC 'IF IW", 1, "lOT AL.L. lERO, MAP Rr11 TO 
,,"2732 1/112717 ""!lIZ 4 " 

1"726 MOV '248"RF'ST 'KER"IEL. " 
092740 "12767 "43'03 121,316 folOV ,43''':f.F'UNCTION ,WRITE CHECKIWRITE 
002746 11"277 17'711! INCB .'U·ClltH ,INlflAL.Ut OISK.OAR,OAE 
0027'2 016717 ""1312 1"'t74 MOV WORDCr •• RF'WC I L.ENOTH OF' TRANSF'ER 
,,"276" 1316777 "01302 17567111 MOV 1.1.1 H IT •• RF'CAR 'CORt AODRtsS or START or TRANSfER 
902766 116717 001272 175664 MOVS ,.UNCT I ON, .fllrCSR 'ST AlIT RF'11 READ OF( WR ITE 
0"2774 012737 91114326 11114272 5TTCI MOV "TCiJUF' •• tTCBUr" IINlTIAL.li!t PA AND VA OF TC11 BUFrER 
11103"112 11112737 004;326 0"4274 "IOV nCBUF' ."TCBurv I TO IIANK III 
0030111' "12737 """""2" "04~20 "IOV n,UrCEHA IINITIAI.UI: TCU BurF'ER EXTENDED 

'MEMORY ADDRESS BITS TO , 
"03rU6 9"'''37 ",,4322 CL" UTCEOP ICI.EAR TC11 END OF" PASS "I.AG 
01113022 ",'037 11114324 CLfII .nCACL 'CL.EAR TC11 REL.OCATION rL.AG 
,,13026 ,,"n,," ASL R' 
111"31113111 rll367 ° III 1.,,77'1. BIT SFI£G2,R., ICHECK rOR INHIBITING TCU DEC TAPE 
003O34 "flJ1f/I41 BNE HODEl 151<1' IF" StT 
,,"311136 ".,,777 1"'77'1. TST nCST 
0"311142 0f1J'067 0Q.1U,f/I CLR DIIUCI( 'INITIAL.UE n.AG 
.,"3,,46 2113701 ""1024 MOV "SR£t;1,R1 
""3"'2 "32701 "0""'111 BIT "'fII,A1 
011130'6 ""1403 aEQ StTREI. 
,,"3060 ilU'01 "1II"U1 alT '1.7,R. 
,,,'3064 01111001 INt ,.6 
,,93"66 ""'237 0Q.143Z4 S£TRELI INC ,,,TCR,1. ISET rL.AG INDICATING RELOCATION IS ALI.OWEO 
0i13072 "32701 ""0001 BIT ",1'11 
iH!3076 "lIIlf1JlI17 BNE ,.20 
00311/10 012777 1!!2'326 1".,.,6 MOV ,tNOI.,tfll'fIJ,.TCIV Ilr ,W0. i. 2 ALL. lEAD, MIIP TC11 
00::111/16 "12737 il24:S2~ ",,4274 MOV 'TCBV~.2"flJflJl"'Tcaurv 'POI~T VIRTUAL. ADDRESS OF" Tell DATA 

I Bur"ER TO I<ERNEI. PAGE 1 
""32.14 '''0403 SR ,.111 ITO ~ERNEL "AGt 1 
",,3116 012777 "0'326 1",7;:" MOV 'tNOI,nCIV 'Ir SW0, •• Z NOT AL.L fERO. HAP TC11 
0,,3124 012777 00039" 17t714 "IOV .af".TCSTA I TO ~E:RN£L PAGE " 
"032,,32 012777 "04"':5 17t672 HOV 'R.IE·RB·DO.UN1,.rCC~ ISTART REVERSE REIIO IIL.OCK NUMBER 
,,"31411l PIIJ'iI37 177176 '100£11 CLR .IPSR ,pRIORITY L.EVEL fIJ 
,,"3144 "12737 """006 "UtIII4 MOV ,,~,"4 HlESTORE TRAP CATCHER TO ADDRESS ERROR VECTOR 
.,031'2 032767 "0111002 1"644 BIT '2,SR~Gl 
,,"3161'1 "011110' BNI: MAI~H'i 
,H,3162 :l!12737 140"111" 177776 MOV '14111""",.,P5R 'CHANGE TO USER 
,,,,,3170 "flJ04"1 BA ,.4 
"03172 "'''''''1 MAINI \oIAIT 
0"3174 036127 175626 B"U01 BIT SREG2,'20,1 'INHIBIT PROCESSOR TEST 
09321'12 "'1373 aNI: MAIN 
111932"4 0""161 033461' JHP stGIN 

,ROUTINE EXECUTED IF" A DEVICE 1$ NO! INHlaITED SUT IS rOUNO 
!TO NOT BE ,RUENT, IT SETS THE CO"RESfI'ONDINQ INHIBIT IN SRtG2 
,AND AL.TtRI THE '0 TO SKIP THE $TUTUP rOR TWE DEVICE 

9032111' "'0037 ""1026 NOOEV, BIS RI,"'''E02 'SET INHIBIT ,IT 
."3214 162ii6 11113"'''''6 SUS ••• iSPI I AI. TER RETURN 'C TO 

'SK I' OEV I CE STARTUP 
111,,322" 042766 """11117 ,,'UI "III 2 alc '17,2\8P) 'CL.E4R i! SIT ON STACK 

DCI<TG·O MACYll 27' 657 I 23-0EC-74 lilli" 'AGE 16-9 
OCKTGD,Pll 1/0 CODE 

;;33226 ";"111;;2 ~Ti 

IPOP-11 MEMORY DETERMINATION AND ~ETU' 
,Ult WITH VARUS!.t CORE QUANTITY $Y,TtMS 

r!l03230 012767 Ul4"2.2 ,,'71'2 DET1' "lOY 'f;OI,gONE 'RESTORE INITIAL CODE 
r!l03236 "32767 O"",,,,,7 17"60 lIT ".SR~Cl J INHIBIT RUNNING 4K AS 321< USE"? 

,OR INHIBIT I<T11-C1 
lOR INHI81' UStR & SUPERVISOR ~OOEs? 

"03244 00101111 BNt ,.4 IYES • ALLOW CORE EXfI'ANSION 
003246 111""2"7 "TI .7 INO • INloUlIT CORE EXPANSION 
9032'" "un,7 ",,""40 "1~"'2. BIT ,.",,,SREG1 'CHECK VARIABLE CORE SWITCH 
0032'6 0111401 BEQ OtT. lUSt VARIABL.E COF(t ROUTINE 
11193260 01'207 lilTS .7 14K ONL.Y <SWITCH SET) 
093262 012737 0"3332 "Ule4 OtT4, HOY 'DtT2.,,4 ITR'" VECTOR SETUP 
9133279 0202737 9"n40 ""'". MOV t;$4111,'U ITRA' STATUS SETUP 
903276 "'1241 CLC 
",,3300 """37 03777111 tIGHT, ADC "37711 .CHECK rOR 8K 
0033"4 0"'37 ,,"77" TWELVE' ADC .",71' ,CNECK rOR 12K 
11193311' 1111"37 071710 SXTttN' ADC ••• 77", 'CHECK rOR 161< 
"0:1314 0''':57 11717" TlftNTY' ADO "1117" 'CHECK rOR UK 
1""3320 111"37 13777" Tlforo", ADC "1311', ,CNECK F"OR 24K 
""3324 01"37 U777B TWO£ICI ADC "U1710 I CHECK rOR ZSK 
0"3330 ""437 IR STATZI 
003332 012602 OElZ' HOV Ct)·.,,2 • IRET!UEVE: TRAP PC 
0"333. ","26 TIT (6). IDISCARO TRAP STATUS WORD 
003336 "U7fl1Z 00'''60 ADD 'ITRT~·tlGHT.4.RZ 
""3342 01111112 JM' '"2 

303344 01'''''" MOVE' CLA "" 'SET UP HAIN CORE POINTER 
0"3346 "10102 MOY 1~,12 
0In,,, 0627"2 "U42.6 ADO '0·2,.2 'SET UP HAX COIII£ MOVE 
11l133'4 "12021 HOV CI)·,\1)· 'HOVe WOAD 
11lB:s3" 02121111 eM' "2.11 'MovE COMPI.ETE7 
10~361l 9.1375 INE ,.4 'Hove ANOT~£R WORD 
IlI!I:J362 011207 Rfl "7 • MOVE COMPI.£TE 
903364 I1l III 111'21 STRUI BR DEn 
""3366 "'124, NO" 
"9337111 ""241 NOli 
903372 " •• 761 0.,,110 IT"TaI JSR ""X,.,R' 'START 81< TRAN,rEA 
01113376 ""1'''6 IA HOD4 .STAIH 4K MODl'Y 
003"'111 014767 "".,7a IT"1121 JSR tl1,xrtlll12 ISTART 12K TRANS,[R 
""34'4 0'0475 BR MODI 'START 8K HODI'Y 
""34'6 004767 1110111"'4 STRT16' JSR "',X't,;A16 • STA'IT 16K TRANSF'ER 
1110342.2 "",,464 SR MOD12 ISTART 121< MDDlry 
103414 01114767 ,,"0,,36 STRT"", JSR .,.X"P;R2111 ISTAIH 2111K TRANsrE;R 
11l"3421.1 0.,,4'3 8R 110016 .STAIIY 16K MOOIn' 
,,"3422 0'4767 01111"2" STRT241 JSR X7,X""24 ISTAAT 24K TRANS,.ER 
,,"3"26 11111442 BR M002" ,START 2,K HDDlry 
90343' QlflJ4161 1110210212 5TR1281 JIR .',X'£"28 ISTART 28K TRANsr[R 
1!103434 0.111431 aR M0024 .STAIT 24K MODlry 
903436 0127£11 142115&'" XF'£R2I1 "IOV '14If1t',U 'SET UP HOVE START LOCATION 
O03442 O14167 177676 JSIt "',MOVE 'GO TO MOVE SUBROUTINE 
11103446 (112701 12""0" XF'E;R24I MOV 1111200"0'''1 
,,,'3452 O,,4767 171666 JSR ", ,MOVE 



OCI<TC-O MAeYa 27(651) 23-0EC·'4 11181,Y "ACE 16-10 
OCI<TCO ,Pl1 1/0 CODE 

It"';' 4" 012701 1011Z11111il xrERU' MOV 1112.11111111111."1 
15"3462 Cl154767 117U6 JS" "7. MOVE 
11103466 012701 "une XF'ER16 I MOV .. ..,"I.l;Xi 
,,03472 ",4767 117646 JS" ,,,, MOVE 

""3416 1il127U I5Ulile" X'£R12 1 HOY 111411'IIII1,Xi 
III "35 1!12 01476' 177636 JSR ,,7 • ..,OVE 
003'''6 01271'11 UI5"f/J1II xrER1i1 MOV .211Q10li1,n 
",,3'12 1il11l11767 171626 JSR ,,7. HOVE 
11103'16 011207 RTS Ie? IRETURN F'ROM TRANSF'E"S 
0,,3'20 012767 """,-37 127462 1'100241 MOY 1112,37,f,lON£+U'UIIi 
003'20 "12767 1404'6 1274'6 "lOY IIIB£GINX.14e8",QONE+12.,.Z 
,,,'3'34 0:1,27.7 Cl~'137 1117"'6 '101)211 "lOY '137, gONt+U"'1'. 
01113'42 012767 1264'6 1117442 HOV nEG I NX.12."e. DONE+li5111111e2 
",,3"0 012767 0'111"137 111.7432 '100161 HOV 111137, gONt.'II"'I' 
Iiln". 1il127.7 1064'6 11167"26 MOV IIISEOINlC+111""',DONE+611"2 
1il03'64 0127.7 "003,37 047416 '100121 MOV '137. gONE+4/11"1I 
",,;s,72 "12767 1il664'. ,,47412 HOY .B£GI NlC+611.'" ,DONE+,III'"2 
,,03600 1il127.7 "111"137 2127482 MODI' MOV ,2,37,f,lONE+UIII 
"03606 012767 ,,46456 "Z7:576 MOV .BEOINX·411.II,DONt+201.Z 
,,03614 fIIU767 "01137 1/117~06 HOD41 MQV '137,OOI\lE 
IIlU22 012767 026<4,. ",7362 HOV 'BE;INX+2"II,DON~+2 
111183630 ".,1/137 18".'''6 Dt;T31 CI.II .,6 
0036311 k'lU737 00"1"6 151.1114 MOV .. ,'111~ 
,,0:56.2 ,,'0207 RT' ., 

I TTY TIUNSH ITTER PIt 1 N! YAI.Uts • TO 377 
0n644 ".,1127 "I/II/IIUIiI TYOUTI CI." U 'INITIAl.llE DATA 

,,113640 DUAZ', -2 
U36'0 016777 177172 174742 noun, HOY 04U2,'TTDIR IOUT'UT TO DtV I CE 
003656 11114011 IlTIK 'RETURN TO "AINI.INE 
11'13660 ","7167 1111732 17~74" nCUTIII MOV ,nc,", TTSAV ISAYE CONTENTS or TTY CSR 
lile3666 11'767 1'4734 TSTII TTSAY I CHtCK TO lEE I F' READY WAS SET 
,,"3672 1111"!!'1 8111 ,.4 IIiRANCH IF' F'I.AG rOUND 
\ilIil3674 114"'" HI.T IrAl.lE INTERRUPT RETURN 
"183"0 ,,"12111 NO" 
£II'''''; :1In26' 117742 INC CATA2 IINC!II£I1ENT DATA 
,,037,,4 iJ227.7 18111(1411" 177734 CM' ,~,,",gATAZ ITEST DATA F'OR UiilPtR LIMIT 
"13712 "'""4 BEO TYOIJT 'AT UPPEII I.IMIT START OVER 
"03714 "I""" SR nOUT. ,rIN!SH REIT or DATA 

/TEST or I.INE CI.OCI< -OUTPUT MINUTt COUNT TO \lPPER IIYTE OF' DIIPI.AY "EGISTER, 
ION !NTERRU,TS ENTER HERt 

"03716 U,717 174706 I.K31 TlTI -I.I<C5H ITEST rOR DONE 
111113722 118401 8111 ,.4 
S83724 11114'00 HI.T IF' AI.IE INTERRUPT 
erl3726 ",2'77 01111112118 114674 aIC .allll,III.KCSII 
"03734 "1'267 1'1'12 LK4, INC TIME 
0"3140 "~2167 1111/121/1 , •• 114 OM" n6l1l"TlM£ lONE I1INUTE up, 
"03140 11113'"7 BGT 10K:! INO- EXIT 
0037511 "".27 "mI"'''' I.K1I CI.R .1 IYES. CI.EAR I.INE CI.OeK TIMER 

,,'31'2 TIMEa ,-I 
",,37!54 11'267 1"T'12' INOB DISPI.Y+l 
,,"3761 "16137 11'121 17"71 "lOY OIS'LV"'SII II.OAO DIS'I.AY IIEGIITER 

IWIT~ HINUTE COUNT 

OCKTC.D H"C'I'11 27("'1 n_OEC.74 III" 'AGE 16.1.1 
OCKTCD ,"11 110 CODE 

0"3766 114111 I.K2. IIUK JRETUIIN TO MAINl.tNE 

'~INE PRINTER INTERRU!" SERYICI: "DUIlN£ 
"03110 1"177 114642 L IN'"' TST. 'I."C'" I TEST F'01l 'I.AC; 
"03114 11'401 11141 ,." 
1111/13776 114.". HL.T I,AI.IE R[TURN 'ROM MAIN I.INE 
III"."elll 026727 o lUll ° 6 IIIU2,l1 1.'6. CI1, CI.INC!,,19, ITEST FOR eND OF' I.INE 
0111411116 "11415 aEQ 1.1'4 lIiO ~ENER.Tt CII/I.' 
,,"4"11 ilI'227 010,UII/I INO •• II NeRtHENT 1.1 NE POS 1 TI ON COUNT 

,,'4112 CI.!NCTi.-Z "OSITION or LIN[ 
""'''14 026'27 111111072 IUU7 O~' CUR'A!,.,.;" ITtST F'OR MAXIMUM ,.ATTERN 
111"."22 "'141:'1" ItO 1.1'3 IYES - GO TO LP3 AND RESET 
,,"41124 III"Z61 IIIUIilU INC OURPA! INO _ INCREMENT TO NEXT 'AT TERN 
111"411130 "l1li431 III' LPt '00 ItHO IT TO LINE PRINTtA 
0111411'132 012767 O1""4,, 1''''2 1.'11 HOY '~',CURPAT IRESeT PATTERN AND SEND TO PAINTEA 
1111114,,41/1 ".,.,421 IR 1.112 ISENT TO I.INE PRINTEA 
11111141842 0".67 1717 ... 1.'4' 01.11 CL.INC! IRESET I.INE COUNT 
.".,,46 0127" 01/1,1/112 174"4 MOY 1U.2"~'DBR '1.1NI: FEED 
"11140'4 11""7 174"6 TlTI '","CIM 
11184116' 1113" a,1. ,-4 
U411162 U6721 111111111022 III11U7 CHP SOI.PA!,.U 7 ISTAJIT or I.INt PATTE"N 
IIIUl/l70 "'"403 aEQ 1.1" 
1/1111411'172 ""261 0111111112 INC SOI.PA! IINC_tHENT START OF' LINE 
1111848" 0'8403 I" L"1 
0a4111. ,,12767 1111114/11 1/1 .. "2 I.'" MOV .41,SOI.PAT .ResET START or LINE 
0"·166 ,,12721 211"'"'''' " ..... 1.'11 MOV ".I11III ISTA_T or I.INE TO CURRENT 

111"112 CURPAh,-a leMA.ACTER IElNG PRINTED 
iJ •• U. SOI.PAh,-4 ISTA,n or I.INE CHARACTER 

1/1214114 11.116717 171772 174'16 1.1121 MOV eURPA!,III.IID8R ICUR"ENT PATTERN TO LINE PRINTER 
11104:1.22 185111 114'UJ TITS ''"''CS" 
1111114126 111724 11111 LP6 
01413111 114111 RTIK I RETURN TO I1A I N L I Nt 

IRfin OUK 
1II/l413a 11'717 17"22 IlIIr, TSTIt 'RrcS" 11NTERRU,T YECTOR POINTS HEHE 
U·UO 11'<402 8MI ,.6 
2Ia4140 11141.,6 "'loT 'RHS, REAgy NOT UP 
"04142 010434 8R AF'STA"' 
"84144 "'!l717 174'U TST 'Arcs" IERROR SET, 
/!IU1'" 11"'12 B"1. tAROI( IBRANCH If NOT 
""'1'2 "un7 III 2 III fill 174"111 aIT 1U1I1I." 'AF'CSA I YES-WR 1 TE CHECK EAR OR? 
""'16" "'14". IItQ [RRSEr I,..O-IRANCH 
"".162 111411106 HI.T I YES-Rn1 Will ITE CHECK ERROR 
"'4164 UQl337 "1.264 .WAB .. rUNOT I 0'" ICHANGE COHMA"'O TO DO " WRITE 
1111"'170 " .. 421 8R RrSTANT 
iioiHi .i.i';,Oji t~!I!!!:!: 1.11 • IRF'11 ERRO" SET-NOT WRITE CHECK EAIIOR 
!/JUl.i'4 0iU417 B~' RrSTAMT 
"'1'176 0,'717 1'144U ERROKI TIT .Rrwc 
111"'212 11"102 B"L ,0106 
004204 1148111. "'LT IR'·11 ~ORO CO\lNT NOT i!ERO 
0U286 010412 8R "F'SH~" 
"".21111 122171 1lI1111111l12i3 2,7 u n eM"! .~'.~~f"A( 1015K .1' !J'PER i.IHiTt 7-2. 17=~ • ;:S7!L1! 

1I!I1J4216 UUlI BNt qr; ,,0 
"""220 "21727 114426 174111 C"IFI .. "r:;;A.,(,.:,7UU ,.5 t"R 0', ClSK AS WE CAN GO? 



DCKTG.o MACYl1 21 (657) 23.IJEC. 7. rile:,9 PAGE 16.12 
OCKTGO,P11 110 CODE 

11104226 1014"4 
11104230 0111337 ",,4264 
004234 111'271 174422 
004240 013117 0214266 174410 
0"4246 013771 "04270 17441/10 
",,42'4 113771 "04264 1,..316 
"1!J4262 1tI4I1J10 
"04264 0 •• 21"" 
,,1/14266 "1l6162 
00421" 176""0 

O.11111114 
"""14 
01l.en 
011U111 
011111"1 
0"41111111 
01111"011 

1il1l4212 "04326 
"114214 "114326 
"1114216 "01111"111 
0"'~A0 011U11 
"0431212 0"0111111 
01il43". Iil 00 Iil" " 
01il43"6 08 In,,,,, 

""4311il "IIJilI 111 ill 
lIlill4312 ,,"000 
01il"U4 ''''''01il 
""4316 1il0.0"111 
"043211 ""111001 
211114322 0111011111 
"04324 i!lIIIII'" 

BLOS 
SWU 

RrSTART I 
RJ'11 MOV 

MOV 
MOYB 
RTtK 

rUNCTIONI 
LLZMIT, NXTBI.K 
WORDCTI -ZIIIII 

"F'1 
..,rUNtWTION 
I !'lOB 'RrCSRH 
"I.I.Hlu,.RrCA" 
.,WORUCT , 'RrIolC 
•• rUNgTION,.RfCSR 

INO 
I CHA'IGE COMHANO 
'INUIAI.IU DISK· DAR-OAE 
• CORE BASE 
'I.ENCTH or TRANS'ER 
.WRiTE OR WRITE CHECI< TO DISK 
• RETURN TO HAl NI.l NE CODE 
'DISt( COMMAND 
I rI RIT CORE ADDRESS or TRANsrER 
'I.ENCTH or TRANS'ER 

IDECTAPE DIAGNOSTIC RgUTINE, THE TAPE ON DRIVE 1 IS rlRST DRIVEN To THE 
.rO"WA"D END lONE, TH, DESIRED DATA IS THEN CENERATED IN THE DECTAPE BurrER 
IAREA AND DATA IS WRITTEN ONTO ALL BLOCKS rROM THE BLOCK NUMBER IN TcrRST 
,THRU THE BLOCK NUMBER IN TCI.A'T, BLOCK NUMIERS ARE ALSO CHECKED rOR 
,BEING IN ORDtR. ArTER THE BLOCK NUMBER IN TCI.AST IS WRITTEN, TAPE IS 
'DIU YEN I NTO THE REVERSE END lONE, 
ITHE TAPE IS THEN STARTED IN REYERSE. AND WHEN THE CLOSEST BLOCK THAT 
,WAS WRITTEN (TCI.AST) IS rOUND, IT IS READ INTO THC DECT.PE BurrER AREA, 
,THE PROGRAM I NT[RRUPT REQUEST F' AC I t., tTv rs TWEN UStD TO BOOK A REQUEST 
,rOR CHECKING THE DATA AT ~EVEL 3. AND NO rU~THER DATA IS READ IN 
,UNTIL THAT DATA HAS SEtN OH[CKEO. ArTE~ IT IS CHECKED, T~E DATA IS 
,SCRAMBLED TO QUARANT,r: THAT NEW OATA IS REALLY READ IN NEXT TIME. WHII.E 
,THIS IS GOING ON, BLOCK NI./MBERS AFIE CHECKED rOR S£ING IN ORDER AS rHE 
,TAPE TRAVELS TOWARD THE rORWARD END !ONE,ONCE THE DATA IS FUI.I.Y CHECKED 
,THE NEXT aLOCK THAT gOMES U, IS READ IN AND THE PROCEIS REPEATED. ONCE 
,TH[ a~OCK WHOSt ~UH"" IS IN TC,R,! HAS BEEN READ. THE TAPt IS DRIVEN 
'INTO THE 'ORWARD END lONE AND THE WWO~E SEQUENCE IS REPEATEO, 

"UNCTION VA~UES IN O,R 
FlD.4 'READ DATA 
1010-14 ,WRITE DATA 
RBII2 ,REAl) BLOCK NUMBER 
1£11111 'INTtRRUpT EN AILE 
0011 'DO - THE 'UNCTION 
RI4111111 'REVIrRSE 
UNS,-41111 'UNIT 1 

,CCCTA"E OAT A 
TeBU'" TCBU; 'PHYIICAL ADDRESS or BurrtA 
TelurVI TCBur 'V I RTVAI. AODREIS or Burn:R 
TerRST, " ';IRST BLOCK TO BE SEARCHED rOR 
TCLAST. '7'. 'LAST BLOCK TO BE SEARCHED rOR 
TCILK I III 'CURRENT BLOCK rOUND 
TCEX', " .THE BI.OCK THAT IS EXPECTED 
TCSTOR' e 'SAVES CONTENTS 0; TC STATUS 

.REGrSTER AT TIME or INTERRUPT 
reLIC I " STORll III 
STORZ' I 
DATACICI 1/1 
TCEMA. 1 'EXTENDED MEHORY ADDRESS BITS AND DO BIT 
TOI:O', " I END OF' PASS ;I.AG 
TC"~L,I " ISET Ir TC CODE IS TO BE 

OCKTG .. O M"CVl1 27(651) 2;".DEC.74 111119 'AGE U .. s,;s 
OCI(TGO,Pl1 110 CODE 

0"4326 011.111 
00'326 

00'326 042177 ,,"1117 17UU 
0"'334 0'2711 ""n26 173'12 
00'342 0"711 113466 
""'34' 100403 
""n"l1 11'217 11:)4" 
"11153'4 "'0002 
,,"'3,. "'2111 ,,"

1717 1734 till 
IU'364 0'2177 021"'" 113~12 
00'312 ""1137 021431111 
11111'316 "32177 ""4"1110 17~426 
00540' 081007 
0"'''"6 0'2717 ""4001 1"416 
1111'41' 11J13137 11143111111 ,,"431114 
111111'422 11110002 
"0'424 "''''37 lIIeU24 
"0'430 "11114"1 
""'''32 01"37 111114322 

111111'436 0UIU 
"""44" O'2171 IIIiIZII III 0 1734:11 

111111'446 1114"18 

111111''''. "U131 IIIIII.U2 
".,4,. 011/1237 "1II4U4 
''''4611 ".,11131 ""4U0 
0111'464 "12711 01111001 
1II'!"411 1111310Z 01il4j114 
1110'414 O11122 
1!II!I'416 :/l11112 
011"011 "'1""22 
U"02 0"201 
2111"'" O221"" "0112111 
011"'111 01U11 
1il""12 013101 ",,4312 
"""16 Z131"2 ""4;)14 
"n522 042177 011777 17S314 
"""30 ilI'2777 "",,,,, 17;JJIU 
00"36 012777 ~"'0'1113 17~266 

"""'" 013131 ",,4276 ""430. 
0\!1"'2 011'''31 1i!'1il4322 

'REI.DCA TED TO THE SAME BANK AS USER 

loteUJlE BU;;E" U'£D ~Olll 80TH WR!!E AND ~EAD rUNCT IONS 
TOtur, • •••• ,7. 

,OECU.'t ROUTINE TO D~IVE rA't INTO [NDIONE 
,REGtNERAT£S pteTA'E W"ITE Bur"" I"OAE WRITING TAPE 
,MUST .t ENTERED WITH 'UNCTION ItT TO IIIEAD BL,OCK • ENOl. 110 'V777,'TCIV 

BI' .tNDI,tTCIV 
TST .rCST 'tND ~ONE lET? 
IHI ENDI1 'YES_,RANCH 
INCS .TCCM INO-QO AGAIN 
RT! 

tNOl11 BIC ,"17",fTCIY 
SIS 'RIN,.TCIV 
eL" "'11.1< ILOOKING ;OR rIRST DESIRED BLOCK 
BIT ,4"1I0,tTCCM 'REVERSE SET? 
INE tNDI2 ,YES, NOW AT F'ORWARO END lONE, BRANCH 
BU '''"1II1,'TCCM INO, SET IT AND DO 
MOV "TCL4IT, • .rcU' 
RT! 

ENOIZ' TST 'IIITCR,1. .TC RtLOCATION ALI.OWEO? 
ItQ 91<RtQ .NO,IRANCH TO lOOK PIRQ 
TST .,TOEg, ,YES_DON'T STOP TC l' THIS IS 

ITHE INITIAL SEARCH rOR THE 
,rORWARD tNO lONE 

BNI: STDPTO 
BI<"EQI Bil 'aI,,",'PIR ,yES, BOOK LEVeL 2 PIRQ TO HESTART 

,TCU, AND REGENERATE WRITE BUF'F'(R 
STOp'e, "TlK 

,FlOUTINE TO R£QEN£RATE WRITE 8ur'E" ANo ,TART UP OECTA'E WRITING BI.OC~S 
,rORwA"D. MUIT "UN At ~OwER I.EYtL TMA~ RtAD Burrt~ DATA CHECK ROUTINE 
.BOTH ARE RUN UNDtR PI"Q 
REGENI ~OY ,,", •• ,TOR1 

MOV RZ •••• TOR2 
CLR "rlLIC 
MOY '",IU 
MOV •• TCBUrv,RI 

RECENLI HOV "",(R21+ 
toIDV R1,.R2 
COM (R2)+ 
INC Rl 
CMp tZU. III 
BNI: REGENI. 
~OV • .sTOIU, Rl 
MOV .'5TOR2,R2 
91C M2,7777"TCIV 
II IS ,RIN,.TCIV 
MOV 'RB+Jt+DO+UN1"TCC~ 
to10V .'TCPRST,.,TCEXp 
OI.R .. TC£O" 

,SAVe REGUTER. 

'INITIAI.IIE 'lAST BLOCK rOUND rLAG 
'REGENERATe WRITE BurrER 

IRESTORE RCGISTERS 

'CHANGE INTERRUPT RETURN 
ITO ~EAO SLOCK NUMBER ROUTINE 
,rORWARD READ 'LOCK .. 



OCKTG.O MACH1 
DCICTGO,Pll 2! ~g'~60E 23·UEC.74 1!fI1,9 "AGE 16_14 

0r1J5'" 0"B207 "Ta ,,7 

IOtcTAP[ ROUTINE TO PMOctS, !NTE~"UPT rROM RCAOING A '~OCK NUMBEII 
IStTS UP rOR WRITING A B~OCK I' TAPE IS aOINO rORWARO 
ISETS UP rOR REAOINa A aLOOK I' TAPE IS aOINO 1N REVE"IE 
IOATACK IS NON i£RO WHENEVER A PREVIOUS READ HAS NOT 
IIEEN 'ULLY CHECKEO-lr NONIERO. NO OAT, IS RCAO IN 

"1!J"6B 017'2' 1732'0 ,,1114"'6 RSNI "'OV .TCST, nCSTOR 'SAVE STATUS IN CASE or ERROR 
Bill'''' U2'77 UIII21!11!1 17UU SIT IIIUl2IUI, neCH 'CHECK E"ROR AND READY 
0111'''4 un06 BPL R8NZ 'SRANCH I' E"ROR NOT SET 
00"76 1 104 II!16 H~T 'ERROR SET.CHECK CONTENTS O~ TCSTOR 
1!J1!J"01!J U2777 004"'2 17U24 "IN11 HOV .RI+r,.R+VN1,.TCCM 'REnRSE RUD I~OCK NUMBER 
"0'6"6 ""116' 17"14 .1M" ENOi IRESTART ON ERROR 
00'612 011802 RSN21 BNE RBN3 18RA"ICH I' READY SE' 
,,3'614 111413' HLT I READY NOT SET 
00'616 "'I!J"I!J IR RSN1 'RESTART 
01!J'621!1 "'''3' 0,,4310 RIN3' TIT "'8L.K IrIRIT EXP&CTEO BLOCK FOUND YEn 
11J05624 111"'26 IMI RSt4:1,0 IYU-IRANCIol 
""'626 "2"3' 1132"4 "~~1I4 CMII' .TcoT, .,TeEXP "~OCI( NUHIER EQUAL TO FIRST ONE DES I REO' 
11J"634 I!IIU67 INt RBN? 'NO. 'RANCH 
,,0'636 0,!!I13' ",,4UII COM UrBL.I( IYES, SET 'IRST B~OCI( FOUND F'LAa (NEGATIVE INDIC 
0"'642 042"" 11J:l. 777' 17n'" RSN4. BIC '2.,,",.TCIV 
""6lS1!1 0'2"" ee6:1.6i 17n66 BI. ,NXTBl.lC,arCIV 
,,'''656 ill12777 1'17411115 17JU" HOV ,-4,,,,'1CWO 
11J05664 013717 02142'2 17U" MOV .. TCBu,p,·rC8A 
11111'.72 ,,32"" '''-'14'''' 1nU2 BIT lII~e""TCCM I REVERSE 1111 

"""'8 "'"1!J0' aNI! RSN' ,YES-SRANe\!! TO READ 8~OCK 

"1!J"1I2 "1277' "",,!f14 17SU2 HOV 'WO+l'.UN1,aTCCH 'NO·WR ITE '1.0CI( 
11J05710 ,,'3717 I1J e4 nil! 11n14 BII "TCI:H4,'TCCM 
1105716 114111111 RTJI( 

'IF' NOT IERO INDICATE'S READ 0"1221 0t!573' 104316 "IN'. 1ST .. DATACt< surFER 
I NOT YET 'U~1. Y CHECKED 

005724 "0.1111 INC RIN6 ISO OON'T RUO B~OCK 
00"26 ",.,137 11J/l4U6 COM '.OA'''YK 'WAS i!ERO.IO SET iT NOW 
11J,,5732 012'''' Ql04,,,4 17,.,72 MOV .F40.R. E+UN1,ITCCI1 'AND READ 4 B~OCK 
"0'740 111'31'17 11!!f"3:!1lI ",3164 BII UTCtMA. fTOCM 
111""4' 104'11 RUK 
e057'" 02773' 1'3062 "4276 RSN., CMP nCOT ".,crRST 
0111"'. 01131"4 BGT ... 12 
0"57&3 0"23' ",,4322 INC ..TC£O' 
"1!J"64 ".U6' 1'17336 .1M' tHOI 
111111"'21 041Z771 "1'77' 17,1146 BIC '.'77~,'TCIV I READ BLOCK NUMBE" 
~1"7?6 "'2777 "B'''' 1"·4t Itl .F48N,nCrv 
11J""'04 1!112177 011"'113 1,,1112' MOV ,R,.".OO.1 t.UNl , • T C CIo! 
"11161512 114111 RTJK 
"1!J6014 032177 1111114"'" 17"11 RIN'I an 1114,.8,ITCCM IC~ECK REYtRSt BIT 
I1JI611122 01114U IIEQ RIN9 IBRANCH lr rORW4RO 
00..,24 1112'173' 11;'0',. 1I,41S14 CMP "COT,.,TCEXP 
00'032 "131"6 lliT R8Ne ICONTINUE Ir NOT TMERE YET 
il11I61!J:54 1114111' HI.T IPAST DESIRED POINT 
"06036 012"7 1!IIII"'B2 172766 MOV ,Aa. U;.UN1, nceM IREAO B~OCK NUMBER, CHAN(;E DIRECTION 
"IIIU .. 4 ""816' 177256 .II1P ENDZ 

"""'" 18'277 172'" "INel tNCI ITCCM 

"" 6I!J' 4 111411111 RnK 

DCI(TG.D MACYll 2i~g'~~DE n-OEC.'4 .. ", "AIiE u·s.' 
DeIeTGD. '11 

00 .. " "2371' 804U4 1717U RIN91 CI1" '.TCI:IIP, "(:lOT 
,,"'61164 013371 SGT RINI I,RUiCH If' NOT THERE YET 
016B66 11 4 IIII!16 ML.T 'PAST DESIRED 'DINT 
01..,,11 "12"7 "1.'12 112714 MOV ,AI+"·IE+VN1.tTltCI1 'READ aLOCI( t4UI1BER. CHANGE OIRECTION 

,,""76 01116' 1"224 .IMP ENOl 
,,"6H12 032717 0~41111f' 171722 "INUI lIT .411111,'TCCH 'REVeRSE SET? 
"1!I61111J 111'1811 BNI! "INU IYES.IRANCH 
"16112 923777 "04301 171116 CHII' .,TCL.AlT •• TCDT IND. CHECK rOR PAST L.AST DESIRED BL.OCK 
006120 11182802 BGE .. ' 
086122 0."16' 1172111111 .1M" ENOl I l' 'AST GO TO ENOl ROUTINE 
0011126 ""237 ""4~1I4 INC .. TCUP IVP I~OCI< t4UMBER EXPECTED 
""6132 11"'''''2 IR ,.' 
2106134 0"33' 111143,,4 RSNU' Dtc .. TCUII' 
1!1161"11J 023'" ""4304 1'1'7, CMIt "TC£I(P.ITOOT 'SEQUENTIAL B~OCK7 
"061". 0'U32 liNt ,+6 INO 
"061'21 "'1167 17'"'' .1M" RSN4 ,YES, READ OR WRITE IT 
0061'4 ,.. .. I11I/J6 HLT I I~OaK NUMIE" NOT SEQUENTl AL 
"06156 0111167 17'416 .IMP R8N1 'RESTART 

,DCcUltE ROUTINE INTeRRupn:o TO 4rTER RE40INI OR W"ITING A B~OCK 
01/16162 01'737 17U". 01~'" NxTaLK, MOV .TC,T ,' .. Te,TOR ,SAVe DTA STATUS IN CASE or ERROR 
,"61711J "32777 10821111 l11U4 lIT .... U •• .,OCH I CHECK ERROR AND READY 
£IIU" 11111'13 'PL. N)(TI1 'BRANCH Ir ERROR NOT SET 
"162l1li 1141'" lolL'!' 'ERROR S[T.CK CONTENTS or TCSTOR 
006202 01016' 171;512 .1M" "SN1 IREShRT 
11162116 0fUn NlCTl11 BNI! NXTSZ ,aIWICH lr READY SET 
11062111 1141116 ML.T I REAOY NOT SET 
1!J11l621Z 0lf167 17'UZ .1M" RSN1 
""62U 1.,'3' 021."1f/ NXTail TIT8 ''III)414CI( IC~EAREO 1t401CATES REQUEST ~LREAOY HADE 

.OR NO DATA WAI READ 
0216222 131.114'" ato NXT&:$ 
""'224 1&1'137 21114316 CL.RB ..,DAnCK IC~EAR AND 1001< 
006230 0'Zn, 011411111 1726~' IIU '~''''''PIR 11001( A PIRQ AT ~EVE~ 

"116236 111:12777 ilII4UI 172'" NlCTUI BIT .R,.TQCM .REVERSE SEn 
"06244 2IIU22 liNE NXTI4 ,YES.SKIP NEXT 
021624' "42'" 2117177 172'711 ua 1111"",.TCIV 
""'2,4 112777 IIIQII!JU3 1725'" MOYB ""B+l,.I)O. aTCltM 
"86262 023137 11104nrl U43ru CM" .. TCLAlT,UTCtICP 
0"627" 21.381114 lilT ,+12 
""6212 052777 "1'''26 17U44 lin 'tND!,ITCIV 
11J0UIII" 11 4 1!J1I RTtK 
'063212 352777 GIIa"U 171';)4 Bn IIIRIN •• TeIV 
IIII11UU 114"1111 RTII< 
"U312 1')42177 017777 172'24 NXTUI IIIC "'17~"TCIV 
I!J0U211 112177 000103 172'''' MOVB .Rt+l'·DO •• TCCI1 
!!~;'2. 0!;'7:" ~!!.~76 ~IlUI4 CMP .. TC,."IT. atTCtICII' 
021633' UZ4"" B\.T .·28 
un;" U2n7 00'326 172'" BII III£NOa,'1CIIi 
Ut344 1111213' "Ui11J1 1JIJ4322 MOV IIIl,"rCtOp 
0"'na 114111111 RTIK 
111313'4 0'2177 "",,6r.I 17Z462 Bn '!CBN,"CII! 
""6362 1111'11110 RTIK 

ICECTAPE ROUTINE TO CHECK CAH READ tN CURING REAC BL.OCK 



OCKTG-O MACYll 27(657) 23-0EC-74 11111'9 
OCI(TGO,II11 110 CODE 

0"n64 01"2"" 
1!!"'366 "102"111 
""'37'" 1'111"2"'" 
e"'372 1211 "'1 J1 004312 
"06376 0UJ237 1210U14 
0".40Z "127"1 "11102"111 
e"'''216 0137r112 """2'" 
"0'41Z ''''112 
,,116414 "ZII122 
"06416 11I'1"1il2 
""'42i1 19411216 
,,".422 01"""6 
01'''24 02"112 
lUI 6426 ""14"2 
""643" 1148106 
""'432 "''''4''Z 
IoH'.434 ",'422 
""'436 071113 
"0'44111 0137"1 """312 
1i!86444 0137"Z 1!JIIl"314 
Ii"!"45III """37 ""4316 
""6454 01f12rn 

,,"'4'6 "'1I!I701 
III ".4611 1lI42701 "2.7771 
1lI,,464 2172127 171772 
IU"471l1 0UI137 ""105" 
,,"'414 ,,72127 "'''''00, 

""""Ill 042737 2,6001e II 1111 H 
1110651116 ~511131 1II111i1" 34 
o,,6512 03.2737 3111""10 111",,24 
0S652G.'i "1IJ1"63 
"".,22 "'2737 "0,,;140 2.17776 
"".,3" "42777 16O""" 112U6 
1111.,36 0511177 112122 
011'542 111"2731 16 II! fiUI0 1iI,,4iU 

""""II "'11131 O04266 
0"'''. 042737 ";I BJ " III 177776 
806562 21,,737 '''~4J24 
"21"66 0'1441 

"III'"'' ""737 ";1,,;122 
0"574 01111'" 
UU7, ,,42777 ";I"1IIl" 112226 

""66". 11.,777 112222 
IU610 un" 
006612 111,'731 QJ043U 
01116616 101'" 
111"6620 012737 1II1i14~26 21i14272 
1r'l"6626 0'''137 I/.IIiI4272 
1I1r'l6632 012731 210"326 1RI~27" 
011664O 0'.137 0,,4a74 
006644 012711 o,,'326 171172 
0"65Z 0'21177 172166 
""6656 """37 004322 

oCI(TG-D IolACYl1 27(657) 23-0£C-7" III", 
OCl(TGD,P11 110 CODE 

0"t66a 052777 11102"11111 17UIII6 

""667O "1111767 11.""" 
IIII/Jt674 062761 11011142 111/.14"46 
1iliI670Z 0117", 
00671114 0427", O17777 

"""1111 !lI12161 "13352 ,'44", 
""6716 061567 "'"4432 
111".722 ~127" 013366 1/.11I4"iJ4 
""6730 ""'61 "1/.14431:'1 
9G6734 0127., ".3;$72 1/1114426 
11111'742 068567 ""'42i1 
IUII746 2112761 "1:5;174 11114422 
111"'''. 0.e567 ""4416 
11106761 "127.., "1:5",,4 1I1lI~4ZJ 
0""66 061567 ,,0"414 
086772 2112161 01341" 011~412 
0111""" 061567 0114406 

"""""" "12767 ",,"4"" "0~"n 

iH/J" II 12 1111270111 1"7770 
0"'S16 "."1111 
""'12" "12""2. 111774 
111"""24 ""501 
11111126 0127"2 "111101" 
"0""32 "..,'212 

1lI1"134 1/.126127 "2.3362 12'2'2 
U'II"Z 1t2.4"1 
0111711144 11 .. 06 
0111'046 1""00 

01'11/.1,,, 111127n 11"1111114 
"111""4 "6f/l51U 
1111"(156 1'11261116:5 013362 nnu 
11111'''64 111"1401 
0071J66 11114"'" 
110"'7111 0261611 01:5:l62 iZlU;S62 
087"76 011""'1 
Irnlllll 11 "il0' 
00711112 1144'" 

11111171214 026162 0U362 nun 
"'''''112 "'1"01 
"217114 1I4i106 
O0'116 02'261 01:5;562 n~362 
"117124 11112.401 
"""126 1fJUil6 
"011:5" 11440111 

IIAGE 16-16 

TeCKI NOli 
NOl' 
NOl' 
MOY IU., ... TORl 
HOY "2""'OR2 
MOV '2111,"1 
MOV UTCBV'V.R2 

TCCK11 COM 'R2 
OHI' Rl,(R2)+ 
BtQ ,+6 
HLT 
BPI TQCK2 
CI1I1 Rl,fft2 
aEQ ,.' 
HLT 
BR TOCK2 
NEQ ("2). 
loa Rl,TCqICl 

TCCK21 MOV '''TO''S-,Rl 
HOV .,STDMZ,R2 
CLR ffDAUCK 
"TI "7 

stGENlel MOV PC,"l 
alc u7n7,Rl 
... SH '.6,,,~ 
HOY PI;'''QURBNK 
ASH III ."1 
alC ....... ,'.34 
Bn ,,~, .. ~. 
BIT .n,',,'REGt 
BNe !lUI'" 
BIS iII;J"l,ftPSR 
aIC ,,,,,,,,,,IIR'YC 
BII R~"R~YC 
BIC '~61I1"I"'LI.IMIT 
an PI~"'I.LIHH 
BIC • 41,,,"SR 
TIT "TC"'1. 
BEQ BtCIN 
TST .. TCtO" 
BEQ , .. 4 
BIC UII,,"'CCM 
TST IITCCH 
BilL ,-. 
TST .,oAUCK 
BMI ,." 
MaY .rC8u~,"TCBUf" 
BII A2,'''rCIUF'II 
HOV .rCIU!,.nCBUF'V 
Bn Pl1,"rc.urv 
HGV .ENDI!,'TCIV 
BIS R2,.,TgtV 
eLPI .. TcrOIi 

'AGE 16-17 

BlI '211",'PIR 

,SITTL BACKGROUND OPU TESTS 
,BlNARV I NITPlUCT 10NI 
IINOtlC, ... ND INDIRECT rUT or I'Oll-U 
BteENI HOY PC.M!URN 

ADD 'IEGINZ-B£QIN-I,PlETWRN 
HOY PC.R' 
ale ,.,71?""5 
"'OV fl.a·, 
ADO ", .... 
HOY .A.4, •• 2 
ADO "',"11 HOV U.ll~"6 
AOO "',A.' 
MOV .e.e., 
ADD ""g·2 
HOV tTtMP, TtHP.2 
ADD PI,.TEMII+2 
HOY .TEMII+U.T~MP+6 
... 00 R', rEMII., 
MOY ,4.1I.ICOUNT 

,TlST COHII ... R£ INS1RucrioN INOEXEO 
8to1N2.1 HOY '-U.M" ... 00 "',"18 

HOV ._4,R. 
ADO R',"l 
MaY ,.1I/I,RI 
... 00 "'."2 

aEOJN21 OM' A (.) ,.12'252 
SEQ ,·4 
HLT 
SCOIIE 

HOV '4,R3 
AOO PI",,3 
CM' ,1,(11) ,A(~! 
aEQ ,." 
HLT 
CHII A(3),A") 
BtQ ,.4 
HLT 
SCOPE 

CHP ,1,(1) .AI2) 
atQ ,." 
"'LT 
CHP ,1,(2) .,1,(1) 
SEQ ,.4 
HLT 
SCOPE 

I F'OR OEeUGGI NG 1 F' NEEOEO 

I TC11 OATA ERROR 

I TCU, DATA ERROR 

ISCRAMBLE 

ISET~" Rl TO CONTAIN TOP BITS Of' 
'ADO_ESS (IELECTS lANK! 
'RIG,,!T SHIrT SIX 

I LEfT SH I F"T S 1lC 
'SETUP SCO'E VECTOR RETURN TO 
'REF'ERENCE CURRENT BANK 
'INHIBIT 110 RELOCATION? 
,Yt5 - SI<l PREST 
IRAISE PRIORITY TO L£VEL 7 
I CHANGE Rf' VECTOR RE TURN TO ADDRESS 
'NEW BANK 
.CHANGE Rr Burf'ER ADDRESS TO 
IREF(RENCE NEW BANK 
10Ro, PRIOPIITY TO I.EVEL 21 
.TC11 AELOeATING, 
INO-IKIP 
'lolA! T rOR TCll TO F"lNlSH A f'ULL. 
1II4S1 
.CI.EAR TCU IE 
IWAIT F'OR ENDiONE 

IWAIT F'OR OATA TO BE CHECKEO 

I SETUP TCll I'H'I'S I CAL BUf'F'ER ADDRESS 
J TO R[F'ERENCE NEW UNK 
.,null TCU VIRTUAL BUrFER ADDRESS 
ITO -Ef'ERENCE NEW lANK 
ISETUP TC11 VECTOR ~ETURN ADDRESS 
,TO _ErERENCE NEW ,ANK 
IREINITUI.UE TC END Of' PASS F'L.AG 

'1001( LEVEl. 2 REQUEST TO REGENERATE 
j i/iH i'E iJUr,£R iNO RU;'; ANOTHER ::':'SS 
lor OECTAP£ CODE 

,rOR SCOP 1 NG • SETUP ADD~ESS Or lEG 1 NZ 1 N 
ITHI. BANK THRU CURRENT ASR IN RETURN 
'StTUP R, WITH VIRTUAL ADDRESS -
'OrF'l£T 
lSETUP DAT4 F'OR BACKGROUND CPU TESTS 

I1TEIIATION COI.INT 

JRI,~l,AND R2 ARE RESERVED FOR SPf;Cl~lC VAI.UES 

1(4 INDEle IV MINU5 11) TO '125252 

'COHPARE WIT'" INDEX 'AII.£D 



DCI<TG .. D "'ACYl1 2'("') 23.0£C.74 IiIIU,9 'AGE 16-18 
OCI<TGO,P11 BACKGROUND CPU T[STS 

,TEST MOVE INSTHUCTION fOR INDEXING 

210'1'132 III 1611161 013362 1/111I42H MOV ACI),TEI1P 
1110114111 02612'1' "04240 12'2'2 CMP T£MP,;12'2'2 
001146 0211401 eEa ,.4 

0"''1'1'" 18"11106 MI.T 
"011'2 10<4400 SCOPE 

00'1'1'" 012762 n2'Z' 0U"14 HOV ''''2'a',T£I1P(Z) 
0""162 026727 0",4226 0'2525 CMP TEHP.,II",'2'2!1 
111111'1121 0111401 Bte! ,." 
21111'1'112 114""6 MI.T 
"111117" 111144"11 SCOPE 

,TEST lie INSTRUCTION 'OR INOtlllNG 

"0117' 11112767 177177 0'421' I10V '.1",MP 
IU''I' 2 III 4 11146267 U3U2 1114172 BIO A(2)' £I1P 
1111111212 1112612'1' 0"":1.66 12'2'2 CMp Ttl1P,'12'2U 
,,"'1'220 011401 BEQ ,·4 
""'222 11/14'0' HI.T 
1301224 11/14401 SCOPE 

011226 "12767 17'1'717 l'U4. MOV '.1,TIH,..1I 
1110'234 042167 "'2'25 0,41n alC ''''2' ',T["" .. lI 
001242 2126127 11114126 12t2'2 C"" TtI4P-",1125252 
2121'12'0 0111401 IEQ ,.4 
1111'1'2'2 11411116 MI." 
0""2'4 1IJ441!10 SCOPE 

,TUT SUBTRACT IN,TRUO"10N rOR INDeXING 

1,,72" 11112767 12'252 I'!U' "OY 'U'2~2, TEMP 
"211264 16676111 11113411162 0:,3414 SUI B,TEI1,,·1I/I1I' 
,,"7272 "'14"1 BtQ ,.4 
B"'27" U""1i!6 MI." 
,,11I1Z16 U,,4011) SCOPE 

0111131111 11112767 ,,'252' "'4,76 MOY .,"2"" TEMP 
""7311' 166267 91n62 "'417.., SUI '(2)' rEM" 
"",314 0'1401 BtQ ,.4 
""'316 114"1116 HLT 
""'320 U44"0 scopt 

I TesT UN,RVS INOEXED 
1:'11"'322 012767 177177 114154 HOY '·l.TtMP 
",,133" ".nu 013414 CI.III 0(1) 
""'334 "",767 91114"44 TST TEMP 
,,"'340 01141i!1 BtQ ,.4 
1111'342 1fII4II"6 HI.T 
11"'7344 U441i!1 SCOPE 

01117346 012767 177177 Il114nl MOY '-1,T,"" 

CCI<TG .. O MAOYl1 21'"'' n-O£C.74 '"" I'AIt£ 16·1' 
OCI(TI:O,P11 BACKGROUND CPU TESYS 

0073'4 r/l15162 313374 COM ce21 
"111'3621 """67 "I'l40za TST TEMP 
,,"7364 "'1401 BEQ ,.4 
0"'366 U41U16 HI." 
U'I'3?" 11"4"1 SCOPE 

0111'372 012767 17'177 •• 4114 HOV liI.l, TCMP 
__ ""74",, 011262 913374 INC C(I) 
01111404 "1"67 1111113774 TIT TEM,. 
""74U r1J11401 ItQ ,.4 
001412 U4ie, HLT 
111"'414 U440, ICOPE 

""'416 ,",12767 01l1li11 l1li,7" MOV 'So, rEM" 
,,"7424 111..,'361 1313414 OEO ott) 
U743" 00"" 1110375111 1ST TtMP 
2101434 11101401 SEQ ,.4 
00743t U4t'" HL' 
021744" U441!1" ICOPE 

01117442 012767 111"11''''1 ",714 HOV III1,T£MP 
"114" 111,,468 IU414 NEO OCII 
211'4'4 0227'7 1'1'1'171 1,,722 CMP '-1, TCM' 
U1462 011401 BEQ ,.4 
U1 .. 64 1111411106 HLT 
111114" 111144"0 ICO'£ 

107470 "12767 17"17 1111,7116 MOY '-1,,,,MP 
011476 211111261 ItC 
10151110 ",,"62 I1IU374 AOC cn) 
210751114 1111"67 11103674 Til TtMII 
III "'5U ""141111 BEQ ,.4 

"""12 1111411116 MI.T 
Bl/J1'14 1144"0 SCO'£ 

"""16 1/11276'1 1110l1li"1 eII~6U I10Y '1, TEl'" 
I11III1'24 ".IIl2U SEO 
111"7526 0"661 013414 SBC DU) 
1!11111'32 01"" 01113646 TST TEMP 
0""36 11111401 SEQ ,.4 
1111117541 U4""6 HI." 
"""42 1114401 SCOPE 

,TEST JI1P INDIRECT 

"",.'44 IIIU7C1l4 MOY 17,11" 
",,"46 IlIU71114 121"'11110 AOO 'U,I~ 
U7"ii \!!fjuli ,jjoi;o io~" 

ell"'" U41i!6 Hi.T 

"111"'6 211024' ~O" 
1/l1II"6~ U44210 SCOPE 

i TUT I NO I'IEeT ADDRESSING WI TIo! I NOU r Ne 



DCICTG-D M4C Ya %~!~~~~OU~~-~~S-~~sTI!l159 IIAGE 16-%111 
DCKTGO ,1111 

,TEST CO"1P4RE INSTRUCTION 
,,""62 0127727 0,,3'66 12'2'2 CMII 'B.Z, '125Z'2 

0"'"'' 0"1401 SeQ ,.4 

""1512 U41306 HI.T 
010'7'7. 11""'0111 SCOPE 

,TEST HOVE INSTRUgTIONS 
11110'7'" "12177 12'Z'2 III11'U2 HOV '12'2'2,.T£HP.2 
10''''6'''4 "26767 ""3'42 11111"2 CHII 8,TEHP 

0"'612 011401 SEQ ,.4 
IU7U4 U4'''6 HI.T 
0"7616 1144"" SCOIIE 

,TEST BIC INSTRUCTlON INDIRECT WITH I NOEll I NCO 
0111762" 012767 177777 U'''' HOy '-1,TEMP 

""'626 042177 12'2'Z IiU'~"2 BIO ,.2'2,2, 'T£HI'+2 
",,7.34 022767 ,,'2'25 .",542 CHI' ,'2'2"T£I111 
""642 1111111401 SEQ ,.4 
U7644 114"'06 HLT 
""'646 1111440'" SCOPE 

, TEST SUaTUcT IN,TRUiTION INDIREcT WlTH INDeXING 

0""6'" 312767 12'252 limn. HOy '1252 .2, TEHP 

.111"" 167777 1103472 "n'Z2 sua '8.2, .Tt;MP.% 
IIH,17664 015767 """14 TST TEI1P 
111"673 ".1401 BEQ ,.4 
91117672 114"96 HLT 
0117674 11!440" SCOPE 

In;ST ADO INDIRECT WITH INDEXING 
",,7676 "'12767 12'2'2 0IU'1I11 MOy '1252,2, TEMP 
"",.,,,4 "'67777 0334611 "",474 ADO ..... 6,.TEI1P.2 
01117712 "26727 0n466 177177 CMP TtHP"-l 
011.,7211l 01!11401 SEO ,.4 
,,"'7722 1141111" MI.T 
007724 1144011 SCOl'E 

,TI:5T UNARYS INDIRECT WITH INDEXING 
0"'''26 a127.., 1.,7777 11",,4'11 MOV '-1,TCMP 
"07734 2111'"17 ",U446 CI.R .r£MII.2 
S0774e "0"67 003440 TST TtMP 
001744 "1I14~1 SEa ,.4 
00774. 1I41/J06 HLT 
0117750 1144"" 8eOl'£ 

"0""2 012767 1252'2 011:'424 MOV 'U'2~t, TEI'IP 
011""" IInlH 003422 COM .T£MP.2 
SIIl.,764 022767 0'2'25 0n4U CI1P "2'2"T£HII 
S"7772 21&11401 II£Q ,." 
"07774 1041111' HI.T 
011.,776 11144"" SI;Ol'£ 

011100" ,,"067 e1U4110 CI.III T£HP 
0U"1Il4 ""'3.,,, 1!!,,3376 DEC .T£HP.2 

OCI<TG-O MAeya 27("71 2:5-DEI;-74 111'9 PAGE 16-21 
DCKTGO ,1'11 IUCKGROUNO CPU TESTS 

01.11011 026727 ,,,3370 117777 CHit ",HPdl-" 
1\'1111016 01111401 IIEQ ,.4 
"111lB21il 18""06 HI.' 
"111l"22 1144,," SCOPE 

0111"24 01276., 0""""1 111113352 HOV ',-,rEMP 
0111"'32 011'477 0,n3'", NCO '!EI'I" •• 
01""36 022767 117777 IIlnUI CHP '-l,T~MP 
01ee44 0111401 IIEQ ,." 
Sle"46 1841e6 HI.T 
01811'" 1844"" SCOP£ 

0111"'2 012167 171777 .",U4 HO'I '-1",HI' 
"ueu 0.8261 SEO 
0111162 o Ill"'" ann" ADC .T£MP.2 
01."" """67 0e:S312 TIT Ttl1? 
01""'2 11.1401 lEa ,.4 
01'''74 184ee. HLT 
"'1''''''' U44118. ICOl'E 

0111l1Bi 012767 "'''"i1l. 0UZ7, HOV ·'-,TE".' 
01"116 088261 SEC 
e1ll1U Ill"'" 7 003272 SIC .rEM,.t 
111111114 08,.," ,,,,32'4 TST TEMI' 
01'112111 11111401 SEQ ,.4 
01"122 1.48", HLT 
010124 1844 fII II SCOl'E 

01112' 012767 111717 ""~24IiJ 
IT~ST IJe INSTRUcTION 

MOy '-1,e 
011134 "12701 1.,.,,72 HOY '.6.IC~ 
"111141 """'03 ADO R"R3 
1118142 :U"304 MOV U,IC4 
21111144 ".'374 03,UU nf~14 SIC .... c;J) ,nEHll(4) 
2111111'2 2122767 111'2'2' 0'.214 CHI' "Z'2',C 
"11160 2111401 BtQ ,.4 
O111162 114"0' HI.T 
1U1164 114400 SCOPE 

,TCST COMIf:E INSTRUCTiON INDEXEO 
1111"166 126162 013362 "13;)12 C B ",Cl)'AC2) 
1i!1"1.,4 o III 3, 4"1 BEO ,.4 
O11176 111410' IoILT 
0112"8 12'261 "13362 ",33.2 CHPS 4(2)'''(1) 
0112"6 0'1401 BEQ ,.4 
011J21t!! 1141'" HI." 
"'11212 11440" SeOl'E 

,TEST MOVt BYTE !NSTRUCTIO~ INDEXED 
alS214 116267 "13362 0e;$U2 MOya 4(2)' TtMP 
0U1222 12612' "03156 ,,"nn eM~B T£HP,III""'''12' 
"1023", "01401 IIEO ,.4 
01"232 U40"6 HLT 
"10234 184408 SCOPE 



OCKTC .. O MAeY11 2716'7) 2~.UE:C.74 11111,9 'AG£ :1,6 .. 22 
DCKTc;c,P11 BACKGR,DUNO CPU TESTS 

,TEST 8ICB INSTRUCTION ~OR INDEXI~G 

0U23. 012767 177777 0IUUI HOV '-1,T'1411+1I 
0102401 142762 12'2'2 02.1484 91ce '12'2'2, TEMP (2) 
011/lZ'Z 126727 "0~136 802'U CM"8 TEHP+.II •• 2525 
IIlU260 01114C1 lI£a ,+4 
IIlU262 1I/I4811l6 HIoT 
010264 11/114400 SCO"£ 

ITEST UNARVS INDEXED (BYTE I N$UUCT ION!) 

"U266 012167 177777 11I1,1U HOV ,el.T,MI' 
0111274 012703 177771 MOV •• 7,liS 
0U3011l 0.e,u ADO ~'.R3 
IUIII302 U!5'U 013414 CIoRB 0(3) 
IUn,,6 026127 00"11172 1m3?? OM" TEMP .... n77 
0U~14 011401 SEQ ,+4 
01111316 111141111116 HLT 
011'13U 11'44111111 SCO"£ 

010322 012767 177777 00".,4 MOV '-l,TCI11' 
0U330 U'lU 1'113414 COl18 CCIII) 
11111113301 1111,767 1111113044 TsTa TEHP 
01113421 081431 9EC! ,+4 
010342 1114006 HLT 
01113" 1111014011 SCOPE 

01111346 012767 171777 IIIUUIII HOV 'wl,TEMI' 
0U"4 1111'260 013414 INOI Dell 
011136121 026127 02138211 17748111 CM" TEHP, '177411' 
I!IU366 1111114"1 SEQ ,+4 
"1"37~ HI402!6 HIoT 
011'l372 10440S ICO"E 

01i!374 kii2767 ililiil1iU. "DUU MOV n,TEHIl 
01041'12 unu 01;'374 OEOB CU) 
UI!I41!16 1111'767 I1lS2772 1'1" TEt1" 
"11'1412 3IU.Cl1Jl IIEQ I·C 
"11414 lUI06 lolL' 
010416 UH"I IICO"E 

Sl114211l kJU761 I1JIUllll 1112716 MOV 1II~,Ttl1" 
011'1426 1",461 BU4l4 NUB ocel 
212.11432 026721 002746 11f~77 CH' TEMP,U" 
0110144£1 311114"1 8tQ ,+4 
"1"442 U4186 lolL' 
"11444 1Ql44011 SCO"£ 

"10446 012767 171777 IU7U MOV hl,TtHI' 
91"45" 01S261 SEC 
111104'6 U'''2 013374 AgOS CCZ) 
010462 2126727 SS2716 1774" OM" TEMP,.1'74,,, 
1111"47111 "1II141!l1 ilEa ,+4 

CCKTG .. D M~CYll 2~13:~~ou3g·g~3·~~'T=" " 
'AGE u.n 

OCI(TCD,Pl1 

0121472 lU""6 141.' 
010474 U44"., ICO"E 

010476 012761 I!JS'411 11127.8 HOY '411, ,CM' 
0111'04 01271!l4 177771 HOV ,w7,1 
SU,U "6151114 ADO ~"R4 
010'12 ".11261 IEC 
011'14 lIU64 IU;'414 IBCB 0\41 
010'2111 022767 1110'111"'1 112656 CM" n,TEM" 
010'26 0S1401 BEQ ,·4 
III 1'"3111 U41S6 HI.' 
011'32 1144"'" SCO,£ 

,TEn INDIRECT AO¥R£S'ING IIlTH 
,tEn COH'ARE lNI RuCT ON 

INOEKINO 

011"34 121721 .eaU4 12'U2 OHIII '8+2, .U'2t2 
1!I1"'42 0'14211 Ito ,.4 
0U'44 U4'''6 lolL' 
01"" 1Ql"4"S 100"E 

"10"0 122717 1252'2 IUIU1. CH'. ':1.2'2f2, ".2 

01"'" 011401 au ,." 0U561!1 111411'" lolL' 
"11'62 U"'''S SCO,£ 

,TEST MOYt IN"RUiTIONS 
0105601 11770;1 ""2564 HOVI • +2,33 
In.,71 12270:$ 12'252 CMIII '12!52J2, I~ 
02.11,74 "'1401 IEQ ,.4 
010'" 114'0, HLT 
011'16011 U4401 SCOPE 

"10602 112777 lU2'2 lIZ'" MOVI 'U'2if2, fTEMP+I 
"1 Ilt 10 126167 2102536 111'" OM"I B,TEMP 
i1I11'1616 011401 In ."4 
011620 U4"1'I6 HLT 
"10622 11440' ICO"£: ,. ,TEST lIe INSTRUCTION INDI~EcT WlTM INOEXlIIG 
0U624 012104 177777 MOV '-1,1~ 
0U630 141704 0"U20 BIOI ".2,~" 
"'10634 lU421 13!5Z'2' CHII' 1C4,"2'25 
"'U640 011401 BEQ ,.4 
011642 180111116 HLT 
III 1 1'1 644 1Ql44\'l1ll ICO" 

iUD646 ~127" 117777 U2'U 'iOV ."1, TC14P 
IilUl6'4 142771 12'2'2 0un4 810B ,U5n2 •• TEHP+2 
0U662 122767 052'2' 0U'14 CMIII "2'2', TEM" 
\'lU67S 0014"1 SEQ ,+4 
310672 1 .. 006 Io!LT 
01i3tH 1I'l 41 "0 8COP[ 

ITEST UNARVS i NO t RtC' WITH INOEX!NG 



DCKTG.O MACYl1 27C657l 23·0EO·74 lUI 511 'AGE 16 .. 24 
OCKTGO.Pl1 BACKGROUND CPU TE;srS 

O106'6 ;:)12'67 17"'" ~2IZ'''0 MOV '''l,Tt;HP 
IU"'0" 10'"'' 0~24'6 CL.RB nEHP.2 
I2IU'U'I 11"67 0024 ,~ 1S1B TtHP 
"10'106 "'014"'1 BEQ ,.4 
O10716 1114"06 1-4L.T 
0111'2.21 184400 SCOPE 

010722 012767 12'252 "n4'4 MOV U2,2:12, TEMP 
0107JI!l 18'117 ~I2I24'2 COMB IITEMP.2 
1!l1!l7J .. 122767 111'2'2' 1211112442 CM.a 1110'2'2', TEMP 
111111742 "0141211 ItEQ ,-4 
12111744 114106 HL.T 
"10746 1144011 SCOPE 

0111l"111 1210'11167 011124JI2I CL.R TtHP 
1U""4 11'217 1211212426 rNCB I1EM'-2 
12110760 122761 ° 1II1!l0111 1 IIIn416 CM.e III~, TEM' 
"11/1766 12111401 BEQ 

,_. 
0un" U4lil06 HI. 1 
121111772 U.400 SCOPE 

01"1774 1211"'61 0"24114 CL.R TF;MP 
r:l1UI!l" 10'317 1Il02402 DECS IITEMP.2 
U1/iJ04 126'27 1Il023'. 177777 CM~B TEMP"·l 
011012 12IiD14"1 BtQ .-4 
011014 10411106 HL.T 
011'/116 Ul440111 SCOPE; 

12I1U12111 fZl12767 ~""0111 "fUJU HOV n,TEM' 
1!l111126 111"41' "12123'4 "'EGS IIr£MP.2 
1U1II32 122767 17"71 ,,"~344 CH'S 1II·1,T,HP 
1211111411 01111401 BtQ ,.4 
12111"42 104111216 HL.T 
12111044 UlHI2I1 SCOPE 

011fH6 12112767 177717 "rnJ311 HOV '.1, T,HP 
1?J1U'. 121110261 atc 
el1U'6 105577 12102324 ADee IITEMP-2 
I.'ilU62 12122'67 1774121" 11102314 CM. 1I.774.",TEM' 
0110711l 12I1Il141211 BEQ ,." 
el11,,'2 1""0£16 HL.T 
011111'4 U5767 311123£14 1$TB Tt;HP 
el1111'l1ll 0811401 II£Q ,.4 
12111102 1041106 HL.T 
0111'14 1144£121 SCOPE 

0111216 312767 210011101 1111112271 MOV 'l,TtM' 
11111114 0810261 Stc 
011116 181':577 ""2264 DEca IITEMP.2 
1?J11122 ,,,'761 0"22'6 TST TEMP 
2111126 £IQ114~1 BtQ ,.4 
£11113£1 U'41106 lolL' 
011132 111144021 SCO'E 

DCKTG.O MACYl1 27(6571 2;S-DEC.704 
'" I " 

PAGE 16-25 
CCKTGD.Pll BACKGROUND CPU TESTS 

,TEST or COHBl~EO INO,X IN!; AND INDIRtCT 

12111134 01271213 177772 MOY 111-"", 
i1l11H" £1127£14 1!l""0212 MOV '.2,,,~ 
£111144 "6"'03 ADD "',R3 
11111146 2I6i!504 "DO R"R4 
ell11'" 12N74 12113362 0UU2 CMPS 11"(3)'114(4) 
ell11" 0"1401 eta ,." 
£I1116i! 12141106 HL.T 
£111162 11441"" SCOPE 

,TEST Irc INSTRUcTION 
011164 121127U 212181006 MOV ,II.,,'" 
21111781 el12767 1'17777 In216 MOV '·l,T"H,. 
0111" 216'''1Il3 ADO R',R3 
21112210 141367 21!,3362 B0n'!6 illee 'A(~"TEM" 
1<111206 122767 12'2'2 111021781 CM.; 11112'2f2, TEMP 
el11214 00141:11 BtQ ,.' 
i'!11216 11'4006 HL.T 
1211122111 1144021 SCOPE 

12111222 0U7\!o4 177772 MOV 1I.6,"~ 
011226 £112761 1'17777 01/l214 81 MOY lII-l,C 
01123' "6"5A4 400 "',R4 
011236 142774 12'2'2 n.;S414 aICS •• U2'2, IITEMP (., 
01124" 126'27 0,,2124 IU!'U' CM.B 0,.,"12' 
0112'2 1U!1401 Ita ,-4 
1:1112'. U4S"6 HL.T 
"11256 114408 ICO'£ 

011268 01170;J £1133'4 MOV '8.2,,,3 'ADD~tSS or ADDRESS OF B 
el11264 061503 ADO "',R! 
011266 n3361 £181211'0 CMII 11(3).,9 
12I11~72 I!lQll'''l aEQ ,.4 
Q/11274 115 .. 06 HI.T 
"11276 114400 SCOPE 

0113081 012704 1!l133156 HOV '11, ... 4,,,4 
1.'11131214 060'''4 ADO "',R4 
0113'" 02'461 0J204B CM' 11.(4) " 
011312 011401 BEQ ,.4 
011314 11/1411106 HI." 
011316 10440111 SCOPE 

01132111 12112'03 013488 MOV 1I~.4,lII3 
011324 06B'0~ ADD " ,A3 
011326 012761 171777 IlllUliI4f1l MOV '·l,C 
01133 .. 1 lIl'IIJ' 3 CloRe 11·(3) 
011336 ~26727 ",,2032 1774U CMII C,U774f10 
011344 011401 BEQ , .. 
011346 10411106 11L. T 
0113'" U440IJ SCOPE 

011352 11:12'67 177777 .,.21114 ~OV 1II·1,C 



OCKTt;-O '1I\CYH 27(657) 2J-U£;C .. 14 iIIIUII PAGE: 16-26 
OCI<T(;O.I'l1 BACKGROUND CI'U TESTS 

"1136:.') J12703 177772 MOV '.6."~ 
~11J64 06B5C13 ADO R,,1!3 
011366 13111304 MOV R3.R4 
ilI113'\!! 14"314 013362 n~4"4 BICB "1\(3),.rEM,.,4) 
011376 022767 17"2' i!!1il1770 CM'" .117'il',C 
a1141114 0181401 BEQ •• 4 
011406 11114006 HI. ,. 
1111410 1044C10 SCOPE: 

ITEST JSR INSTRUCTION 
011412 ilIU7U "11424 MOil iII'!'JSR:!.,H:! 
IU1416 0U'0J ADO R',R3 
01142" ",47.7 ",,00"2 JSR %7, TJSH2 'PI.ACE PC ON STACK 
011424 UI~"4 T.lSR1' aR 'JSR:! I RETURN HiRE ON fiTS "7 
011426 ~U.61/J;S T.lIR2' CMI' ."6,R~ ,cIoIECK F"OR CORRECT PC ON STACK 
211143" 0"141211 au .... ~ 
011432 104006 1041.' I INCORRECT PC ON SUCK 
011434 0n207 RTS "7 IRETURN TO INST ArTER JSR 
1lI11436 1U40" T.lSAJI 'COPE 

all .... 0 2'00257 CCC 
2'11442 0:1,27"'4 1!!114'i MOV illTJSF!4,H4 
011446 l',U'kl4 ADD R;,R4 
rD114'" ""4117 JSR "7,."" II NSTRUcn ON UNDER lEST 
"11~'2 0216",4 T .ISR41 CHit '''6,R~ I TES' THE ST ACK 
0:1,14'4 "014"~ BEQ •• 4 
0114'6 104006 WI." IPC Of JSR DID NOT 1#0 TO STACK 
01146" 0,"726 TS" (6)· .REPOSITION THE STACK 
011462 U440i SCOPE 

I TEST NESTED SUBROUTINES 
011464 000257 CCC leloEAR CONDITION CODES 
011466 014767 01iJ1"ia JSR ,,7,SUIIR6 
~114'2 l.004£'l. 8Mf ,.4 
12111414 104""'6 WI." IJSR OR RTS rAIIoED 
~11476 ZlU41.l1 BEC! •• 4 

i:lll'''''' 11114""6 HLT IJIR OR AT! rAII.ED 
011'1lI2 10241111 Bva ,.4 
"11,o4 10411106 HI. T JJSR OR RTI F'AIL£D 
IU1'11I6 !l'J3401 Bes .... 
0U'12I U40"6 HI.' IJSR OR RTI rAlloED 
"11'12 1I4401i1 SCOPE 

ITtST ROTATE 000 eYTE 
011514 1S440i scoPt 
011'16 1l"111257 cce I CLEAR "C" 
01U20 12112767 12H'6 0"16" MOV n2~4~6, TEMP 
011'26 106067 11l11l16'3 RO"B TtHP.3, IROUTE: 000 BYTE 
011532 11341211 BCS .... 
011534 10.",06 HI." Ie NOT SET 
011'36 102401 BVS •• 4 
011'43 11411106 HI." IV NOT SET 
"11'42 022767 21514'6 i'J1I1~U OMP iIIIiI'14 " , TEMP 
0115'" "'14"1 BEQ •• 4 

CCKTC.O MAeY11 2~l~~~~ou~~-~~8.~:ST:'1 n 
ItAGE 16.a7 

~CKTGD, Pl1 

0115'52 114006 HI.' .ROTATE rAILED 
111 115!" 114400 ICOPE 

011'" 0i"277 ICC ISET C 
"11'60 12112761 123456 0IIU16 HOV Uz;t4,6,TEMp 
011566 10611167 "'111613 III C 1118 TCMP •• 
0115'2 183401 IICI •• 4 
011"4 194006 1011.'1' IC NOT SET 
011576 102"01 Bve •• 4 
0116"" 1840'" lolL" IV NOT CLURED 
fIl11~02 022767 U14'6 Illi'Jl"4 CHit 1111'"'''' TEI4P "1 16111! "'141'1 1(0 ,.4 
011612 U4""6 ~I.T IROTATE rAlloED 
011614 114400 ICOPE 

"11616 0018257 CCC 
01162" 012767 1U ... '6 011"6 HOV nU4,.,TEMP 
0U6U 186167 III In":, 11101.8 Ti:MP •• 
011632 183'31 BCI ,.4 
"11634 1141106 HI. , IC NOT SET 
011636 1112401 BVS ,.4 
011640 11'''''6 HI.' IV NOT SET 
0116.2 0227.., 0411i"6 iliIU:S4 CHP l1li47",6, T£I4P 
"'116'21 011401 BEQ .. ", 
"lUo'tl 1814006 HI.' IROTATE BYTE FAII.ED 
1'.1116'4 111144". ICOPE 

0116'6 ""lIi77 IcC IIET C 
011663 012767 UH'6 i'JI'JUU HOV .:1,2;"'" TEMp 
011666 186167 111115U ROI.B TEHP·l 
011672 103401 BCS •• 4 
311674 10'''''' HI.' IC NOT SET 
011676 1812401 BVI •• 4 
01110" 1041106 HI.T IV NOT SET 
01171112 "227&1 0474'6 U1 474 CMIt ",474", TEMP 
"1171~ ",Z14~1 n:a .. ' 
IU1'U U4"U HI. , IROTHE ODD BYTE FAII.EO 
"1171' 1I!!4'I1JB SCOPE 

"'11716 .,102". ccc ICL.EAR C 
011720 012767 177777 "'"4" MOV '-l,Tf;M,. 
"11726 11116267 0211"':S ASRB TtMP.l 
011732 111:5401 aCI •• 4 
011734 184006 MI.T IC NOT SET 
011736 102002- Bve ,." 
011704" 111400. ~~! IV NOT CI.EARED 
~1174:: ~:"2" ~::,~~~ . .,.,..,"'.., !~"II, !f-! _, • • r • 

SEQ U1"" 01142!1 .. ' 
0117'2 1114''''6 HI. T ISIH'T FAII.EO 
iH17!H 12'44"0 'COPE 

011756 11111102'7 SCC 
011 7 611 H2'H 177777 IIIU41tt ~OV ,,",T~"'P 
'.'Ill166 1116367 001413 ASLB TtMI'.l, 
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DCKTCD.Pll BACKGROUND CPU TESTS 

011772 U:H 1'1 1 BCS •• 4 

1'111774 U411l06 HLT IC NOT StT 
1'111776 1020"'1 Bve •• 4 
U21'101il 104 III 1'1 6 HLT IV NOT CLEARED 
1IJ121Hl2 r26727 001376 171377 CMII TtHP,'177377 
1IJ1211lU "11141'11 BEQ •• 4 
012l!112 11114006 HLT ISlnn Bvn: rAILED 
1'12014 1111441'1O SCOPE 

lEND OF' RUTR I CT I ON ON RI!I-R2 
1il12"16 ",'067 I/JIilU22 CLR ICOUNT INO lTE:RATlON 
"12022 n2767 o,,4"01/1 166776 BlT '41110, SREGZ 
0121/130 0.1076 SNE TSRTU 

ITEST ALL COHBINATION~ or NUMBERS WI TH COMPAptE INSTRUCTION 
1Il1203Z 00'''01 COMPARI eLA "" I INlT XEI 
ElUl!I34 ",'01'11 CLA ,,~ IINIT Xl 
1Il121il36 ~2001!11 CMPll CHP "EI, lC1 I ARE THEV EQUAL 1 
El121il40 1'1014211 BEQ •• 4 
1'112042 1III401il6 MLT IRIII AND Rl DID NOT COMPARE 
012044 "29E127 17'777 CMIl x",,-~ ,AT UPPER LIMIT 
0120'" "111403 9tC CI11112 I yES EXIT 
01U'Z 1il,'200 INC '''' I I NCptEHENT TO NEXT NUMBER 
0120'4 ~"'201 INC Xl 
01211"6 e,,"76' BR CMPl 
liU2iJ60 1&1441'10 CM"21 SCOPE 

,TEST ROTATING ALI. NUJ19ERS 
012062 "1276' 171777 Elnl~2 MOV '-l,R,'F' II N I TI AL. UP: BASE NUMBER 
012070 ",,,!l267 01il1ll126 TSIIOTI INC RErr IINCptEHENT NUMBER 
1Il12074 £1"416' """014 JSR ",. ROT ALL. I GO TO COMPARE ROUT I NE 
il12UHl 1il26721 "1il1ll116 177777 CMF' REF'F', '-1 'TEST Al.L. VAL.UES 
"121"6 ~1131" BNE T!jROT INO TEST THEM AL.L. 
012110 UH01il SCOPE 
"12112 1Il",,44' BA TSRTU IWE ARE DONE 

1Il12114 016767 "Iil 1111 III 2 090102 ROULL.I MOV Rf,;rF',rEST 
12112122 01116061 illIZI 01il 76 ROR Tf;ST 
012126 £11216067 ",,2,,"72 ROR n;ST 
012132 1111116061 """"66 ROR Tf;ST 
"12136 ""6167 0121011162 ROL Tt:ST 
1Il12142 0111616' 1Il,,"1l,6 ROL n:ST 
1Il12146 006167 1il"011l'2 ROI. n:ST 

,TEST COMBINATION OF' N, C AND V 
0121'2 10121111"4 SilL .·12 
1il121'. U30il7 Bee ..2121 1i!"1 
11112156 1.,211113 BVC ,.3121 li"l, C·1 
"1216" 111140il6 HLT li·C, BUT V"1 
il12162 ""'0411 SA ,.24 
012164 103""6 Bec •• 16 Ji"0 
1Il12166 11112401 BV' .... 2" I i-il, C.l 
1il1217" 1J4IIJ1!I6 141." Ii! NOT EQUAL. C, VII1 
012172 0121.,40' SR .·14 

DCKT(';.O MAeY11 21 (,,, A 2:J-OEC.7. .,e 1,9 PAGE 16_29 
oCKT(,;O .1'11 BACKG OUNO CPU TESrS 

012114 102404 8va .... 12 liIl'l, C." 
012176 10<4"'''' HI.T Ii Not EQUAL. e, Vii 
1Il12290 o 1'"4 III 2 SA .. ' 1Il12202 1 121 2 121 III 1 8VC ••• IZ"0, Ca", 
1Il122"4 104"". HLT li"C, BUT V-i 
1'11221116 02676' III IilIZHIJ 12 0"'''1116 CM, n:ST ,NEF'F' 
1Il12214 0121141111 SEQ •• 4 
1Il12216 1,,4"06 HI.T IINITIAL. NOT EQUAL. TO FINAL. 
012220 ".121207 Ars X7 
012222 III 0Q1 0il 0 RtF''' I " 11112224 ""'''IJ III " TUTI " 1Il12222 Rt,,,RE'F' 

ITEST ROTATING ByTE [YEN/ODD. ALI. NIIH8ERI 
012226 01276' 117777 177766 TSflT2A I MOV 1II-1,R""" 
U2234 "0'261 177762 TS"OT21 tNC RtF'F' 
01224" "114761 ",,,,IilU JSA ,,7, ROTB£: 
"12244 0,4767 il""120 JSR ."Royao 
1IJ122'" "22767 1"777 177744 CMIl '-l.Rc:,r 
1ZI12256 ",,"36(1 liNE TSJIIOTZ 
"1;2269 0IUJ'1Il3 IiIR JIIoTtN1 012262 016767 177734 1777~4 ROTB£ 1 MOV RCF'r, _EST 
91227" 11116961 17"173" RO .. B TUT IROTATE IIVTE EVEN 
012274 11116961 177724 ROAB TtST 
il123'" 1III6S67 177720 RORB TCST 
012:'04 11116167 17"1714 ROIoB TtST 
9123121 106161 17"17111l ROIoB T~ST 
912314 106167 1'7704 ROIoS TUT 

,T.EST COHBINATION OF" N, C 4ND V 
11112320 18S00. IIPI. ,.12 
912322 1.3iJ1Il7 BCO ,.211 li'1 
"12324 lfil20U Bve ,.:'111 11'1, C·l 
012:'26 1,,4006 MLT 'i!!IIC, BUT V.i 
III 12338 0",411 BR ,·Z4 
2112332 1 IllS"" 6 sec •• 10 'i"" 
012334 182407 BV! ,.2111 Ji!:'0, C.l 
01:11336 1"4006 IoILT Ii! NOT EQUAL. e. VII1 
91234" 0".,4", IR ,.14 
"12342 1824"" IV! ,.12 I i!!"1 , c." 
il12344 184806 HL." Ii NOT EQU4L. C, V-l 
1Il12346 00841112 SR ,.6 
111123'" 11211111 Bve .... 'i-III, Cs" 
9123'2 10""1116 HL.T 1i!'C, BUT Y.1 
1Il123'4 ~2676"1 117644 17764'" CMF' n;ST,J:!Err 
"12362 0014"1 seQ ,.4 
1il12364 1.41106 HLT 
1U2366 I;lID21Z17 RTS 17 
"12310 116861 177631 ROTBOI RO"B TtsT+t I ROT A TE BYTE 000 
"12~74 11686' 17"162' "O .. S TtsTtitt 
0124.,,, u.s" 171621 "OAB TtsTtlt~ 
012404 106167 17161' ROL.B TESr.~ 
U24111J 186167 177611 ROLB TESr.~ 
il12414 11116167 177611l' ROIoB Tt:'TtIt~ 

,1£ST COHBINATION or N, C AND V 



OCI<TG~O M~CYl1 27(6511 23.0£C.74 "I" '9 ~AGE 16.3" 
OCKTGO,Pl1 RACKGROU'lO CfIIU TESTS 

IU24221 102121214 BPL. ,.12 
012422 18321"7 Bce ,+221 IZ-l 
012424 112813 BVO ,+311 JZ al, Cal 
2112426 10.21"6 HL.T ,Zac, BUT Yal 
0124321 "1"411 8M .+24 
11'12432 103"06 BeC ,+16 IZ·" 
11'12434 121241'J7 BV! ,0&28 lila", Clll 
2112436 104""6 HL.T Ii! NCT EQUAL C. yal 
B124·H' 0111111421' BR ,·14 
2112442 U24B4 BYS .+12 1i!'1, C"II 
B12444 18."'" HL.T Ii! NOT EOUAl C, Yal 
012446 1111111402 IR ,.6 
0124'" 102"211 Bye ,.4 lilall, C"21 
B124'2 10·"216 HLT J i!IIC, BUT V'l 
0U4'. 026761 11''' .... 177'41 CMII n:ST,KEF'F' 
012462 01141'.11 BEQ ,.4 
1'.11246. ""'0"6 HL.T 
1'.112466 3.9207 RTI X7 
2112470 111440111 ROTEN11 ICO'E 

.INHIBIT SOME TESTS W~EN SW11 IS SET 
2112472 0n761 211114",,1'.1 16~326 81T .4'8'" !RtGZ 
012"Ul "11114212 IEQ TSTARI 
2112'''2 08"161 fIlfJII"BZ .IMft DONE 

'1000 AND SUITRACT AL.L NUHBERS AGAIN~T F'IXED NU"BERI 
'A+8I1C, C ••• B, B' SHOUL.D EQUAL. 81 

B12506 il11661 "111"2166 TSTARII MOY ',,6,NUHA 
012512 012761 ",,,Be 21 1 177512 MOY 'l.REr 
"125221 01115267 11'71176 ARITSTI INO RF;F' . 
B12'24 .,.'47., ",,""12 .ISR I1.AO,US 
012'3" 022761 177777 171464 CM' '-l.RE'F' 
012'36 00137111 SNE ARnST 
012540 ilU421l SF! AR!ENO 
012542 01676'1 1174'4 1774'" ADIUBI MOY RtF', TeST 
~12"8 £1667" 00QJU4 177446 ADD NUMA,TUT 
012556 166167 0"011116 1'1744, SUI N\JHA, YEST 
012564 1326767 17743i! 1774:12 OMII RE"T~8T 
012572 0"1401 Btl; ,.4 
012574 11,'006 HL.T 
e12576 00111207 RTI "7 
01260111 0"'''''' NUMAI II 
rU2602 1044111" ARltNOI ICO'E 

I TEST COMPLIMENTING A~L. NUMBERS 
01260. 01'067 13",,"4 CL" TEMP IBAU DATA 
012611/1 ",,'067 "'&11174 CL.n TtHP.; IBAS! RE'[RENCE 
012614 a"'161 """,,4 TCOMI OOH TEMP ICOH'LIMENT DAJA 
"12620 o III U67 1"111564 Oto TEHP •• 'DECItEHENT REFERENCE 
012624 132,7&7 0,,""4 21"'''6 CMP TEMP, tr;I1P." ICOHIIARE 
e12632 01"11"" BEQ ,.4 nEST 
"U634 1114"06 HL.T ICOM'LIMENT OR DECREMENT rAILED 
"U636 0n:l.67 ",,"542 COH TEMP 
""26112 021'267 000':16 INC Tt14P I INCitEMENT ANO TEST f'OA DONE 

DCKTG-O MAOYll 27(6'" 23-0EC.74 11"9 IIAGE 16.31 
OCICTGO,Pll 8ACKGROUND CPU T£$TS 

012646 0.1362 BNI: TCOM IHOT FINISHED GO LOOP 

"12"" 11441111 8CO,t 

,TUT COMB (EYEN BVTE) 
0126'2 il.'''61 "'111'26 CL.R TEHP IBASE DATA 
012656 1111"67 ''''''26 CL" TeHP.; IR£F'r;RENCE DATA 
012662 11115167 0013'16 TCOM21 CO"8 TEHP 
012666 0111'367 010'"6 DEO TEMP." 
012672 126761 011115'" IfU'UI OHIII TEHP, TIMP •• ICOHIIARE 
012700 012,1101 SEQ .... 4 
012702 1I41111ll6 HLT ICOMItLIHENT OR INCREMENT BVTE FAILED 
11112704 111'16'1 01118474 COHB TEHP 
"1271" un67 011847" INCI TtHP 
0127H "IIIU62 IHI! TCOM2 
""2716 184408 ICOPt 

,TEST C0l18 CODD aYTE) 
""27211 ".'1167 0fJ"46" CL.R TEMP leASE DATA 
1'J12724 0"1167 00"4'" cu TEH'.'! I REF'ERENCt OAT A 
01273" 11'167 II""II'~ TCOM31 CDMS TEMP •• 1000 BYTE 
01273. 0.'367 "0B4'1II DEC TEMP·i 
1a127 04 III 126767 "11101142, ,,'442 Ct4'S TEMP.l" TEM'+4 
0127046 0114,," au ,.4 
0127'" 18.81116 HL.T ICOM'LIMENT BYTE rAll.tD 
0121'2 11'161 "08421 00M8 Tt"P." 
"12756 1111'267 ""8423 INoe TtMP •• 
1ZI12762 "":1.362 SNI! TOOH3 
012764 1844"" ICOPE 

ITEST COMPARE ALL VAL.IIE EYEN eYT£ WI.TH ODD 
012766 01'''67 "014U CLR TEHP IBASE VALue 
012772 126761 001486 "0111485 TSCOMBI CMPB TEMP,!EH"+1 IcOMItARE 
""3001!l 0111101 BU .... 4 
"13 "I!l 2 104"06 HL.' ,COM.AlI£ F' AI L.ED 
01301114 0028111 tGI! ,.4 
01:101116 184006 ~L.T IV 11 NOT , TO N 
013810 "131101 BioI! ,+4 
[1113012 10.'0. HL.T IV 11 SET 
013014 0U161 "",41!!1 nun ADD '4111, TEMP 
1/113022 022767 11'7777 ",n,4 CMII '-1, TiMP 
013030 011136e SNE T,COM 
11'13032 114408 SCOPE 

ITEST TO SEE If' 1/0 DEV I CEI WE"£ S[~ECTEO 
013034 016767 16'766 11I1IIJ1Z6 MOY SREG2,CKWAIT IGET DEVICe: IN~191 T F'lAGS 
1111:11:142 1111'167 ",,""22 COM CI(WAl! ,cOM'lEMENT SO DEY I en SEL.ECTEO 

; CO~~i:SPC~~~ Te c~.tS 

1lJ13S46 032167 ""111161 SiUZ1<i BIT *lU.CKio/4i T IANY !).Vlcn BESIDES TCl1 SELECTED? 
"13111'4 111114"6 IIEO WAIT4 IB"A"ICH IF' NO 
;:11315'6 211100"" WAIT IINTERRUPTS WILL OCCUR IF' DEVICES 
"1311161 0.11111"" WAIT IBESIDES Tell .R£ SEL.EClED 
013062 80""01 WAiT 
<'1306. ZU"01 WAiT 
i!'13U6 1'1004"" I')~ , "'4 
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IIAGE 16.32 

OCI<TGO, Pl1 

013"'7111 
11113,,72 

01311174 
1.113102 
"1:111'16 
01:1111' 
"13112 
U3114 
UJ116 
913122 
"13124 
,,"3126 
U3130 
2113132 

013134 
"1:514'" 
913144 
1.1131'''' 
9131'6 
"1316'" 
01:5162 
013166 
",,13112 
"13176 
0132"'0 
013202 

013210 
013212 

013214 
013216 
"1322Cl 
"13222 
,)1:1226 
013230 
013234 
013236 
013242 
2113244 
"132'~ 

013252 
"13260 
013262 
013264 
013270 
013276 
0133"" 
0133,,6 
013312J 
013316 
"13320 
"13324 
01333'" 
"13332 
913336 
913342 
013344 
"1334' 
e133'" 

013352 
0133'4 
013356 

013362 
"13364 

"13366 
013370 
013372 

.H'''''H'I''' 
10014"", 

1:112761 
"'81361 
11110031 
111140"6 
1111111491 
111140"6 
"1111361 
11110401 
104""'6 
01111''''1 
11114006 
U440'" 

"111'061 
0111'061 
111111"'361 
026761 
<'101401 
U41il06 
0111111361 
"''''261 
10'261 
0U362 
11114409 
012761 

11114"'12 
"111111248 

13092"7 
2l"'82?? 
1<l"'0237 
004761 
"00201 
""'4761 
009201 
0214767 
""''''201 
004761 
"111"2~7 

.,32767 
01111403 
022626 
09n67 
"32767 
~1II1QI12 
032767 
0"'Ul1 
326767 
10et''-' 
0""267 
016716 
"00e02 
"Q"967 
"11667 
00"'''02 
"10409 
000""0 
000""0 

12'2'2 
"203352 
"'252' 
"13362 
111711 
013366 
013366 
12'2'2 
2113312 
"'252' 

013374 ""''''''''O 
"'13376 013314 

0134"41 
121134214 1:I'''''''1lI 
01340' 0134"4 

0U412 
013412 013414 
013414 111'0"011 

01H16 01B146 
1211342111 011!1246 
"13422 "1i!346 

0",0200 177122 
11111(1 

l11UZ 

171"64 
171""6 
1'110'4 
1711il'1il 171"44 

11111136 
1'11"3" 
""027 

11100400 ",IIlU34 

1717'1" 

171766 

177766 

177766 

1617a2 
0400ae 16'5:l1B 

""4"",, 16"5n 

1:10"'''32 ",UB26 

"0"'''22 
0111"'''2'' 

",,,"131" 
0"1110216 

"13424 012701 a"1il1~ 

IU3430 "12'03 """'040 
913434 IIJ121"2 

313436 0.,"'22 
01344Cl 0113"'2 

CKWAUI " 
lolA 1T41 SCOPE 

ITEST SWAB 
HOV ill02iH', TEST 
SWAB n;ST 
8PI. ,.4 
HI.T 
BEQ ,.4 
HI.T 
SWAB TEST 
"HI ,.4 
HI.T 
8NE ,.4 
HI.T 
SCOPE 

ITEST AI.l. COMB1NATION~ OF' SWAB 

CI." TUT 1 NUMIER UNDER TEST 
CI.A REr IR£F~RENCE NUMBER 

SWABAI SWAB n:ST IOPElhTION UNDER TEST 
CHII n;ST .HEF" ITEST SWAB INSTRUCTION 
Bfo:Q ,.4 
HI. T 'SWAB F"AII.ED 
IWU 1£;ST 
INC A~" 'INCREMENT REFERENCE NUMBER 
INOB Tf;Sh. 'I NC TEST NUM8ER 
SNE SWABA J 1.00P TIL.l. DONE 
SCOPE 
MDV 1114111", I COUNT 

I··· •• • ••• •••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••• lEND OF' USER CODE IN SANI< 
ICAL.I. KE"NtL. 
IAI.TERRED IN CORt EXPANS I ON 
DONEI Eoa 

NO" ITO ALLOW CORE EXPANSION TO PATCH IN J~P 

IGIllOUfI 0' NESTED SUSRgUTINES 
suaR11 RTS X7 lONE I NSTRUCT I ON 
suaR21 SCC lONE DEEII 

RTS X7 
SUIR;JI JSR 'e? ,SUSR2 ITWO DEEP 

RTI Xi' 
SUIR41 JSR "7,SUSR3 I THREE DUll 

RTI "'1 
SUIR5, JSR X, ,SUi:lR4 JF'OU" DEEP 

RT!! "7 
aUIR61 JSR '" ,SUi:lR' JFIVE DEEP 

RTS X7 

,SBTTI. UTILITY ROUTINes 

,saop!: ANOIOR 
$COPf;C' 8IT 

Bta 
CMP 
JHII' 
BIT 
BNE 
91T 
INI! 
CMP 
9PI. 
INC 

seOPEBI MOV 
flTI 

SCOPEQI CI.R 
MOY 
"1% 

ICOUNTI "01l 
sOOPErl " 
RETUIllNI III 

IT£RATION !'OOP 
'21111110, SRtGZ 
,·U 
CSP )., C$P). 
HAIN .u""'.,, SRE!;2 
SQOPU 
'''""""SR£G2 
SCOPEQ 
scoP£r, ICOUNT 
SCOPEG 
SCOPEr 
RETURN,'SP 

SCOPE~ 
U6,RPURt./ 

,F'IXED VALUES 'OR USE IN TEST 
BI 12'252 

9 
fIJ,a525 
,IB+10 

AI -2-
•• 4 
,IA+4 
12'2'2 
1, .. 10 
"'252' 

IrOR STORAGE 

CI '" 
C 
"C+10 

TEMPI '" 
TEMP 
,.TEMII.6 
TEMP+lIl 

01 " 

F"OR f;A!j:1o! TEST 
JINHIBIT PROCESSOR TESTS? 
INO 

,YES 
I TEST SR FOR SCOPE 
!YES, SCopr,: 
INO-TEST FOR ITERATION 
IINHIBIT ITERATION 
,COH'AR£ CURRENT COUNT TO MI\X NUMBER 
IEXIT-DONE 
11 NC~EMENT COUNT 

'CL.EAR COUNT 
; SAVe SCOPE RETURN PO! NiER 
'RETURN INI.INE-NEXT TES1 
II TEU TI ON COUNT 
I COUNT LOC' TI ON rOR 1 TERA TI ON LOOP 
IADOIliESS 0' I.,AIT TEST 

1 ADOUSS 0' A+U 

IADOIliESS 0' TEMP 

J ADOIliESS 0' TEMP+lI OR "0" 

ISUBROUTINE TO I'UTUI.UE ALL PAGES Til NR, BANK I!J, 1 PAGE, UP 
NRAL.I.,I MOV Al,-1~6) ISAVE REGISTERS 

MOY R;e,-IN61 
MOV R3.-IN61 
MOY 'IPORTAB,Rl 

NRLOOIII MOV 
HOV 

CL.R 
509 

JRl .. OLDS ADDRESS OF CURRENT POSITION 
, 1 N UBLE OF" ADDRESSES 
I R3 USEO AS COUNTER 
I R2 CONT At NS AODRESS or PDR OR 
IPAR TO BE CLEARED 
ICLEAR ALI. ASR'S FOR lHIS MODE 



DCKTG-D I4ACYl1 27(6'7) U_UEC.14 11181'9 PAGE 16.34 
DCKTGD , Pl1 UTt I. lTV "OUl'INES 

~U442 "2111127 "a:l.~22 CHI' R. ,;,1 !'ORENO 'C~ECK rOR DONE 
013446 f)~377~ BL.E NR\.OOp 'CL.EAR AL.L. IN NE:XT MODE I f' NOT DONE 
L!l13 .. ,21 ~1260:S HOV (R6).,R;$ 
O134'2 0126"2 MOV (H6).,R2 
O134'4 01260:1. MDV (R6).,Rl 
o134'6 010207 FITS '" 

'PROGRAMMED INTERRU~T RtQUEST S[RYICE ROUTINE 
01346111 117737 lU412 171776 PIRSRV, MOVB .pIH, •• pSIl ,SET PRIORITY 
013466 ;332777 ,,,UI10Z 16'4112 BIT .a"PIR 'CHECK FOR L.EV[L. 2 VS \.EVEL. 3 
n3414 "'11'06 aNt PHI;S 1\; ItT. IS I.EVEL.3 
o13476 0412777 00U0" 1.,372 atC 'U"0"PIR 
il:I,3'04 014767 11174" JSR ,,7.REGEN 'L.EVEL. 2.REGENERATE WRI TE BurrER 
013'121 010111"2 RTI 
"'13'12 042777 "04",",~ 1U.U6 PI.R:S' BIC '''I'IIIIIII,'PIIl 
"'13'20 111147.7 17Z64111 JSR ,,7. TCQK 'L.EVrL. 3.C~ECK DATA R[AD FRUM OTA 
013'24 010111"2 itT! 

.EHT HANDLeR 
,rIRST 3 CALL.S L.E;T o~rN IN TABLE F'01l! Uly PATCHES 

013'26 162716 01110"1112 EHTSRVI sua n.'SI' 'GET CAL.L 
",13'32 ~1"'6 ru,,,,"III" HrpI '(51') 
013'36 012667 """'11122 HOV (SP).,rpc 
11113'42 062716 """1111112 ADD .a.'SI' 
013'46 1111'11167 ,,,'111.,13 CLRB EPC.1 iSAVt Or'St; ONI.Y 
",13"2 .162767 013'66 21"UIJ4 ADO ,EHTAII.EPC 'POPIT TO TABL[ OF ADDRESSES 
"13,." 011"1<17 """01110 HOV .t;PC.pC 'JUHP TO OnIREO ROUTINE 
013564 ",,"11100 EPCI " 0""11100 PATCHUI 

''11'''''11121 pATCHZlIII 
0"1112121111 'ATCH3,1 

0lJ'66 """""0 EHUB, PATCH1 'PATCH IN ADDRESS OF ROUTINE 
"13'73 01111111:1"'111 PATCH2 
013'72 0111"111"" PATCH3 
11:113'7" 0162'" 'RINT I£RROR PRINTOUT 
12113'76 "'1361/J2 RTIKEX IRTI YIA KERNEL 
01;JOil0 01;j670 EOISR.,. '[NO or BANK 

"13692 022626 RTIKtxl CM' (SP)·.!SP)· I rI x KERN[L STACK POtNTER 
01U04 ",32737 n01110 :1.77716 81"1' nll"'.fIIPIIR 'PREYIOUS KERNEL? 
"'13612 01uru BHE •• 4 'BRANCH I' NOT 
013614 3111"""2 RT! 'RETURN I' FROM KERNEl. 
013616 18651116 HrflD SP 'GET PREVIOUS STACK POINT[R 
rn3620 012067 000042 MOV (SP).,$I'SAV I RESTORE KERNEl. ST ACt< 
013624 ';162767 00.,1102 111811,4 ADO 'II.SP,AY 
013632 106'77 ""1030 Io4PPD .sPIAV IPUSW PS ON KERNEL STACK 
eU636 162767 IIIfII"ee2 111.,,1112 IUB 'Z.SPUV 
013644 11116'"7 "131'016 HPpD .SPSAY IPUSW PC ON KERNEL STACK 
013"3 ,,627.7 00ee04 01i1ltU ADD .4.SPSAV 
013656 016746 111010"4 HDV SPSAV.-(SP) 
013662 106606 I1TIIO SP I RESTORE CORRECTED PREVIOUS STACK 

'POINTER 
013664 0111"002 RTI I RETURN 
1IJ13666 01"1110111 sphvl II 

OCKTG_O MAC'fl1 27(657) 23.D[0.74 1IB1,9 'AGE 16.3' 
OCKTGD , Pl1 UTH.1TY "OUT[~ES 

Itr4D OF U~I( ItRVICE- ODES ALI. HAPPING FUNCTIONS A'TER STARTUP 
I CALLED AT THE END 0' EACH BACKGROUND CPU 'AIS THRU 'II< (V 1"1 UAL) UNLESS 
ICORt EXPANDED (IN WHICH CASE IT II CAI.L.ED AnE~ EACH PASS HIRU AI.L. "'EHORY 
ITO UIC) 

01:167111 :1.137;'7 177571 811,ea1 EOISRV I Hova "Shi' .ISREG2.1 ,R[AD SWITCHES AGAIN 
il13676 ;,32737 \!l 0i1\!l "1 I1HIIU24 BIT '1," "£01 II<T11-C INHIBITED? 
0137041 0111'0~ BEQ E082 'NO • CONTINUE 
0137116 0114767 ","~11124 [0111 JSR ~i',SEI.L ,YU.slGNAL END Of' PASS 
013712 042766 e,I1I.2J11 11111112 BIC 1121. 2 ~ IP) 'CL.EAR TRACE SIT or STATUS ON STACK 
",1372' O12731 011"'''16 11118'14 HOV '16,"14 J SETUP TRAC[ RETURN TO CAUSE HALT 
013726 ,,"13·7 ,,".10 CL.II .'16 'I' , TRACE TRAP OCCURS 
013732 3n7;'1 0U""0 01UJU BIT '2.111'11111, ".SREG2 'INHIBIT TRACE TRAI'PING? 
0:1,374111 11111111111 BNE tOB1A l'fES • BRANCH 
013742 011'167 16'122 COH TAP8 ISWITCH TRACE FL.AG 
013746 1'18116 BPL ~OB1A IIr "'OT SET, LEAVE TRACE on 
013"" ",'2766 00011120 0'''12 BIS '21,2"1') II r lET. SET TRACE B IT Or STATUS ON S1 ACK 

013"6 0127:51 1IJ16246 11111'1,4 140Y .rRTRII"'14 
",U764 11'261 165114 [CIUI INca DlSPLY 
013770 ",16737 16'11" 177'711' HOV DISPL.V,fIIISR 
013776 032737 ""111140 1.,124 SIT ••••• "5"£01 ICORr EXPANSION IN~lBITEO' 
2114111114 01111041 aNI! E081C I 'fES, 9RANC~ OVER 
01401116 0U74, 11101006 14CV "6,-(5P) 'NO. COpy NEW DYNAMIC SWITCHES TO 
rIl14012 "1374' 01111111114 MOV .. 4,-(SP) I A 1.1. BANKS UP TO 21K 
0148116 012731 014866 8"1114 HOY 'E0811 ... 4 
014024 ".,"37 ~"0111t6 CLR " .. 0141113111 013701 0'U, 11126 HOV '''RE~2.Rl 
"'141534 0111:57 0211!l26 HOY Ra. • ."REG2.2.,.1111 
",1404" 1111111137 "41026 HOV Fla, • .,'''EG2.4.,1I''., 
01411144 01111131 061026 HOV R2. ... 'REG2 ... ~1IJ1I11IJ 
1IJ14",'0 "UU7 1IIJ1020 MOY Fll. ,.,REG2.UIIIJ.1lI 
"'140'4 "11111:57 U1026 HOV R •••• '''£02.12.111111111 
"14i1611J 01111U1 1411'26 MCV R1.' •• R£02·14 •••• 
014"'64 080401 SR ,.4 
014066 022626 E0818' CMp (SPH, (5P). 
"14"721 312637 ZIII""04 MOI/ CSPH'I'*4 
01411174 012637 ,,"11111"6 MOY (liP)"', '.6 
0141"" 012716 ''''64'6 MOV 'BEGtNX.CSPI I SETUP PC TO RETURN TO BEGINX 
"'14104 08"""2 RU 
"14106 :lI12716 ""667~ EOI1CI MOV I119EGIN, (SP) IIF' NO coRE EXPANSION, RETURN TO 
"14112 "l1li 0 IIJ 2 RU IBEGIN 
014114 2I327J7 0"11""2 01U24 £012' BIT 12 •• ""tGl I USE"/SUPERV 1 SOR/KERNEI. 1 NH 1 B I TED' 
014122 0111271 BNE tOBl I YES - SET PC AND RETURN 
014124 0327:51 011110111" BlJU26 BIT '1I!00,'''5REG2 I STO' C'fCL I NG SUPEIIV lSOR PAGES? 
014132 "11132 BNE SUPO:l. ,yES. BRANCH 
1!l14134 ",un7 "1111064 81l117"4 CM" •• CSIPOR".5IPOR6 INO-I.AST SUPERYISOR PAGE DONE (PAGE 6J? 
01.14~ "u"" eE,:Q $IiPC'~ ;y~s. nR .. t1Ci; TO ::'iECYCi..C 
1114144 01071:)1 164714 MOl,' CS!POH.R:i. 
014:1.58 015721 TST (141). IAOOIIIESS NI:XT ."OR 
0141'2 912711 071411J6 1oI0V .774"0,·R1 
i<l141'6 012761 (177406 BlJIlI/lZ\!! MDV .7740t.2rWU) 
014164 aun7 2l211""" i.64430 AD!) ':/:11;11114, 'TTII'Ye I UPOATE SUPER"! SOR I/O VECTQIlS 

I TO IIEre;RENCE NEXT PAGE 
"14172 2162777 :112''''11111 1f>44~2 ADO '2011""'. liT TRVC 



DCICTG.O MACHl 27(65"1 n·DEC.14 nU9 "AGE 16-36 
OCICTCD ,P11 UTtLITV ~OUTINES 

IU420", 062777 020"0" 164424 ADO lIIi!t".II"I(W,"VC 
IU42~ 0327:57 00111040 """'26 BIT .. 41!l .... SAEGZ IUPDATE L.Pl1 VECTOR ONLY IF' USED 
fIl14214 .:l1U"":S BNE ,"'1" 
10114216 ~62777 "'2"""" 164416 AOO '211.""11, 'LPVC 
fIl14224 01113737 1".,776 ""'~1.I72 MOY 'IIIPSR, ... PSSAV I UPDATE SUPERV 1S0R STACK PO 1 NTER 
fIl14232 042737 "3"""" 177776 91C 111381111l11I. "PSR 
"14240 ""2737 01"""" 177776 III .. U""II .... PSR 
IU4246 1216'''6 Hrpo SP 
"142'0 062716 1112111""''' ADD nllel.ISP) 
"142'4 1866"6 HTIIO SP 
014256 013737 III IlIU 72 177776 HOV '''PSS~V,'''PSA 
014264 ".,161 117776 CLA -aCR1) .MAKe PREYIOUS PA'E NON-~ESIDENT 
0142.,e ",'061 01!l011116 CL" 16("1) 
"14274 ""441 IR SUIIIDO,.. 
014276 01671111 164426 9UPC't'CI HOY SIP.OA.,.Rl IHAP TO F'IRST SUPERVISOR PAGE 
"143/112 Pl1Z711 01741116 HOV ""'4",,'''1 
0143(116 012761 0114(116 IUI.IJ2(11 HOY ""4" •• 2"("1) 
1il14314 042717 16"""" 2,t4311118 aIC .2,68.,1, 'TTPVC 
014322 042777 160"21" 164262 IUC .. ~"'lIe,'T rRve 
"14330 ,,42777 UI1I"iI" 164214 IiIII: '~61e'I"KWLVC 
014336 "42777 161'''21'' 164276 lIe 1II161D."I,'t.PVC 
0143 ... 013731 117776 e"~"72 MOV .. PSR."PSSAV .HAP SUPERVISOR STACK TO PAGE iii 
0143'2 042737 03111""" 177776 BlC ':JeIllIlJII."PP 
014360 "'2737 eUl""" 177776 91S .. .,""" .... P'R 
014366 11'6506 Mrpo SII 
"14:3'111 042716 16111""" alc '161101'" (SP) 
QI14:374 11""6 MTPO sp 
014376 01;573' e"1,,72 177776 MOV .. 'SUV.''IIIISA 
01441'14 015"1 elll"14 CL.R 14C"11 IMAP SUPERVISOR PAGt 6 NON-RESIDENT 
014410 0""61 "11,,"34 CL!! 34(Rli 
014414 01"137 ""1"64 SUII'OONI MOV "·· .. 2S1POR 
"1442" 0427:57 e"e;,40 177716 SUII'011 IIC n·n. 'PSR 
"14426 "~2137 01U,420 ell~1IIZ4 lIT .42.,.UREOl JINH1BIT CVCLING ACCESS KEY OF' S77 
014434 0.1IlIUJ SNI: SUPD2 lYES, SI( I' 
12114436 Hun 164302 INC .'DPDM' 'NO. SETUP NEXT KEY IN SUPEt!VISOR 
3140442 12142777 eeel2l10 10,214 IiIIC *1I,',OPDR1 I,AG&; 7 
121144'1') 011777 16421" U~264 MOV ';iDPOM','SIPDR, 
014456 121:52737 0I11e",,4 elil111124 5U"021 BIT 1114,IIIIIIREG1 IINHIBIT 41< AS 32K1 
"14464 ""1432 itQ .... 6 
014466 0""167 171214 JHP £DI1 I YES .. SET PC AND RETURN 
"14472 323731 001"'4 "",,721 CMP ... CURIPAR •• 'UIPA'" IL.AST USER ASR DONEl 
014'1IJI! 131146Q1 8EQ NXTIiiNK IYES • GO 'INO NEXT BANK 
0145112 "62137 "2"""" 1l1li1134 ADD ta"'II •• 1II34 'UPDATE SCOPE YECTOR ADDRESS IN BANK" 
014'Ul 062737 "21""" ,,11166 ADO '21!1 •• ","'INKSTA 'UPDATE BANK START TO REF'ERE~CE CURRENT ASR 
014516 013716 ""11366 HOY .nNK,TR. (sP) 
rIl14522 ;,,,'11" 164320 CL.1t 'CURI,.AR JSET PREVIOUS PAGE NR, BANI( " 
014526 III""" 164324 CLII ·vUIID"AR 
rt'14532 "",,,,, 164322 CL.A 'CURIPOR 
01.,36 '''''''' 16432111 CL.A ·CURDI'DR 
014542 362767 "1311101li! U4n4 N)(TStGI ADO "2.eUMIPAR IUPD'T~ POINTERS TO NEXT PAGE 
1314"" 062767 ",,"""2 1~;31111 ADO '2.CUROPAR 
014"6 1362767 """002 164274 ADO 1112,CUR!"DR 
"14'64 062767 0e"""2 16427" ADO '2,eUROPDR 
"14"'2 fl!U717 ,,17406 1642611 MOV '774G!t"CURIPOR I SET NEXT PAGE RW, 41( 

DCKTG"O M4CYU 
DCKTGO,Pl1 

27(6571 
UTlLtT't' 

U-OEC-14 .,"9 PAGE 16-37 
ROUTINES 

01460" rU,2717 "77406 U,U4 MDV f714l11t.·CURI;tPDA 
01461116 :1116777 164236 16424e HOV CtHtINK.'CURIPAIt I ",AP NEXT PAGE TO CURRENT SANK 
"14614 016777 164230 1O~2U MOV CIJRBNK •• CURDP4A 
1:l14622 21'2737 03"""" 177776 IiIIS 1113,,011 •• 'PIR ISET PREVIOUS MODE TO USER 
01463" 11651116 "',.PO A6 'PICI( UP USER STACK POINTER 
014632 1:l62716 "U""0 ADD .ze,,"e,'R6 IHAP IT TD NEXT ASR 
11114636 UI 66111 6 HTPO A6 IPUT IT BACK 
0146411 "1""02 AU ,GO lACK TO HAINLINE 
"14642 0.'327 0""""" N)(TaNKI DEC .11 .STALL SO DOUSLE BELL WILL BE 
"14646 ""1J7' aNE· .-4 INOTF;O 
131465" el14'67 1111112062 JS" ,,7. lilt,'" 
"14654 01274'6 0""4e,, N){INKll HOV ,UIJU,,_.-(SII) .HAP USER STACK TO PAGE 0 
"1466111 13'2737 0;se""" 177776 lIS .;JII"I11 .... PSR 
"14666 11116"'6 HTPD "6 
0146721 042737 16'81110 e"''';s4 BIC '3,611"1111 ,"34 ,!NtTIAL.UE SCOPE VECTOR 4DDRESS 
014676 0U746 '''''''''4 HOV .... ,.,'11') JSTO~E ADDR[SS ERROR RETU~N 
"1471112 "13746 0allllll6 MOV "6,·iSP) 
111147"6 012731 IH.,n4 elUlllf4 MOV IIjCOftCK ... 4 I SETUP TRAP RETURN 
"14714 ",'131 0,,1006 CLA '.6 
"147211 11113737 III Ql1II 59 IIIilU'2 MOV '.CUAINK,"OL08NK ISAvr; ADDRESS OF' PREVIOUS SANK 
"14726 062737 13alll20" 011lJ'1I BNICTSTI ADO .2"., "CURINK 
11114734 "'22731 "111"0" ellUl'1I CMP 176111, ... CURBNI< 'CHECK FOR EXTERNAL. BANK 
014742 0111" INE ton 'Ir NOT, TEST F'OR ITS PRESENCE 
1114744 IIU737 "lie",," ""11'" HOV "' .... QURBNK ISTA-T OVER, TESTING BANK B 
014752 10'237 "01134 INoa UDISI'L.Y 
014"6 013737 "011"4 17"'111 MOY '.DIS;I.Y,,..SR 
314764 1113701 GI"004': LaGlel MOV •• 42.1'1 
01471a 0.1412 an Bi'fKT 
"14772 "''''''111' IIItltT 
IU4n4 """46 CI.II -(SPI 'CLEAR T-811 VIA RT1 
111""6 1112746 "1''11'''' MOV 'LOGl!:A,", .. CSP) 
"11""2 0"'''0''2 IIITI 
01'811" 0"4711 LOt;ICAI.I JSR '''''''1 ,,1'11106 0.124e NOP 
11I1' " 111 ",,/112411 NOP 
015e12 111'82.111 NOP 
U' III 14 e''''''III'' IoIALT 
"1'11116 032737 e"I""l e"~IiI2' aNICTI iii IT n.","EG2 I TTY OUTFlUT sEI.ECTED? 
U'''2. "111411 8Ea INI<Tl IYES. SKIP OUTIIUTTING ASTERISK 
"1'''26 "114767 "01734 J8" !C'.CRV 
e1"'32 11"'" 16~56f1l T5TI .TCSR I WA IT F'OR TELETYPE 
"1'036 11.3', SilL ,.4 
11115040 011777 0112,a 163"2 'lOY .a'2 •• TDBR lour'UT ASTERISI( TO SIGNAL END OF' PASS 
U'146 042766 "111'92" en.,6 BNKT11 91C UII.6(11P) 'CLEAR TRACE BIT or STATUS ON STACK 
111'0'4 012737 ""1016 1111814 MOY ....... 14 
"U"42 "''''37 ""'''16 CLIII "'16 
"1'86' 0:12737 "U1ll1l8 177"1 BIT '11'1111, "'IISR 
01'''74 011111 aNt tOlil3 
01'1176 01'U7 163766 COH TRFta 
"U1B2 1"'.'" IIPL r09J 
111'11114 052766 111""02" 1111111116 lIS 111211,6(5P) 
1211'112 012731 016246 "n114 MOY ItTRT~P •• '14 
"1'12" "16717 163724 161.,111 EOl31 HOV CijR9NK. "I( II"AR2 IHAP KERNEl. PAGE 2 TO BANK BEING LOOKED rOR 
015126 1316711 163716 1636'4 MOV CURBNK,"I(DI"AR2 



OCKTG.O "'"CYl1 2.,(651) 23_0EC.74 UI,9 PAGE 16.:U 
OCKTGD,Pl1 UTII.!TY ROUT I NE5 

01'3,34 012777 017400 3,6l6U MoV ,7140~, ,"qPoR~ 

11153,42 03.2711 ,,714"6 US63,4 MOV ,71400, .I<OllDR2 
0l'l'" 01373., "411il"~ 114un MOV '11143.0110, .,410"0 
fU'1'6 11I3,31:!l1 04''''''0 ,,4'U" MOV "4'11100, "4'111"" 
015164 013n., nuH'''' "'1""" HOV ."UJI1f1J. ,.,10811 
01'172 !1113n., ""fIl"" """'''!! MOV '111''''11111, ""fIl"f1J 
0152f1J" 012637 300"'00 MOV I:IPI./'1116 I RESTORE ADORESS ERROR RETURN 
01'2S4 012637 "0,,,"4 MOV (8P) •• '1114 
0U21fJ 0"11J01 CI.R R3, I Rl ADDRESSES BANK " THRU I<ERNEL. nRIl 
01'212 2112"02 04001110 MaY '411'"II,R2 'R2 ADDRESSES NEW BANI< TWRU KERNEl. ASM2 
111'216 01%70;5 "U414 MOV '0,R3 IR3 IS usto TO CIoiECK FOR END OF TRANSFER 
1U,'222 ""6203 AIR R3 
01'224 012122 COR"'OVI MOV (Fll)., (R2). I L.OAI) NEW BANK 
03,'226 ""302 loa R3.CORHOV 
01'230 01670., 163460 1616U EOI4I MOY UIPARII1.CURIPAFI I F'I fliT ASR CHECKED IS USER ASRII 
111'236 01676' 16346f1l 163012 HOY UOPAR" CURD' AR 
01'24. 2116767 163430 :1,63006 MOV UIPDR.,.CURIPDR 
01'2'2 "'16'07 163430 16~"'2 MOY UOPOR" eURopDR 
01'20" 0167'1" 163'64 161'66 MOV clJRBNl(, .CUA I PAR 
01!1266 "167'!7 16:5"6 1631'612 MOV CI,IRBNf(, .eUROPAIt 
015274 012""" 071400 16~"6 MOV ,714Zt, .CUA IPOIt 
015302 ilU711 017406 lU"2 MOY .7140" 'CUROPDIt 
015310 "'111'0'" 16:54114 CI.A 'UIPA'" 
01'~14 0"""" 163406 CLR 'UOPAR' 
01'320 111111'"11 16336111 CI.R 'VIPD141 
015324 0"'''''' 16:5362 CI.It 'VOPD'" 
01'33" "327~" 0""018 0"~la4 aIT '1II, .. SREG1 ICHECK rOR INHIBITING 110 RELOCATION 
"1'336 011111 IN$ Eon ISKl1' IF SCT 
01'~4" "111"3' ,,"U24 T' .. TeREI. I TCl1 RELOCAT 1 ON AL.LOWE07 
01'344 0111414 IEQ E094-' INO· BRANCH 
01'346 ""'137 004322 TIT .. TCEOp IVES_ WA 1 T rOR TC11 TO SET 
01'3'2 0011'" SEQ .... lEND Dr PASS fl.AG 
1111'3'4 \!I42177 0001111" lU4,,, BIC :'~~M'TCCM ICL.UR TC11 IE 
1111'362 ",,'711 163444 TST IWAIT rCR END lONE 
rnn66 ut3." BPI. ,." 
rlI1'310 ""'731 "'''43U TST .. OATAOI< IWAIT fOR DATA CWECI< TO FINISH 
015374 181171' aHI ,-. 
01'376 0'213' 111111"340 :1,1117' tOl4AI Its U41,UPSR I SET PR I OR JTY TO !.EVEI. 7 
01'494 11116"'" 163449 :l,una HOV CUABNK,.KlpARl I HAP KERNEl. PAGE 1 TO NEW aANK 
"1'412 ~1671" 163432 1'~U' MOV CURINK,.KOI'AR1 
01'420 01670111 163424 MOV CURBNK,RIiI 'CAL.CUL.ATE NEW PWYSICAL. ADDRESS 
01'424 \!lUI 1111 1 HOV RI,Rl 
"1'426 \!I1202., "011006 ASH 'O,RII ILErT SHIn 6 "'LACES. L£AVES L.OWE" 
03,'432 0 .. 270" Q!1,777 IIC 111177,~,MI 116 • ITS 0' iHE BANK ADDRESS 
01'436 "72127 1.,.,772 ASH .-.,A, '"I(;IIT SHI'T 6 PLACES - SETS UP TOP Ii! 
01'442 042701 1.,"17 alC 'l""'.Rl IBITI Of ADORE IS IN 9ITS 4 AND 5 
0154046 1142737 16"1111" 0"~266 I1C '16t1G1I1I1."L,LII'IIT I CLE.R II ITS U-15 Of RFU aUFHR ADDRESS 
ill'4,. i/J'1II"~7 0G142U BU RI. "1.1.1H I T IHAP Rfll 9UF'n:R ADDRESS TO 

ICUR.ENT BANK 
i/JU4611 iZl4273., 03""6111 014264 IIC ,:,tIl6U,II'F'UNCTION I SET UP EXTENDED AODRESS Blrs 
01'466 15G11~1 111"4264 BISB ";I, ... rUNCTlON 
iZl1.5472 U0137 "111426' BlSB "3" .. rUNCTl ON+:I, 
015""6 f/l327~7 elU'U0 ,,,un BIT .U .... SRE02 I RF'1S, INHnITED7 
015'''4 0.11103 BNE ,"1. IVES, SKIP NEXT 

OCKTG-O H~CYl1 27 (U7 ~ 1~.OtC.7 4 III" I'AIlE 16-3' 
OCI<TGD,P11 UTIl.I Y UTINU 

"1"0. 1.f5'7'17 163:1.46 TITS .ArCSN I WA IT F'OR ""11 R[AOY 
0U'12 110;'." "L ,.4 
03."1' 2142737 '''15340 171776 SIC n4 .... PBR IDROit PRIOtUTY TO l.EVEL. IJ 
01"22 211";'7 ""4324 TST .IIITCA';10 /Tell R[LOCH I ON AL.!.OWEO, 
01"26 211141!J lEO Eon IND· SKIP TC RELOCATION 
015'3" ".2737 16"""" '''''212 SIC 'UII,I,·.TaBU'" JYES .. REI.OCATt TC SUfFER PHYSICAl. 
1ZI1"36 "'IIIiI31 ~""'272 SIS RIiS,UrC.U,., IADDIIIESS 
\!I 1""'2 0~2"37 "",,"61i1 IIJ4nt BIC III ..... TCF;H. I$ET UP EXTENDED MEHORY BITS 
U"'III 0"137 ",,432111 III R3. ... tcEHA 
01"'4 05271., 082 iii II III un14 II' .2t,' .• PIR 18001( PIRI) L.EVEL 2 TO REGENERATE 

026727 
IWRUE Bur'ER AND STARTUP TC11 

115562 16U64 . eel"I' EO." CHII OI.08NK,.1iI IWAS PREYIOUS SANK "' 
0U1'70 iii II 1414 lEG EO .. IYES • DON'T CI.EAR IT 
n"72 0:1,6717 16112'4 lU2U HOV 0I.DINK,.KD'AII2 INO _ CL.EA" IT TO CATCH REL.OCA nON 
01""" "1271., ,,""4"6 :l,63U6 MOV .774110,·I(D"OR2 IERRORS 
fIll'0B6 012'111:1, ""''''''' MOY ,;" • ."Rl 
015612 "12703 "1II163S MOV , 13",":$ 
"1'63.6 0"'''21 aNKL" OLR (R1). 
01'62" ""'3"2 101 R~.INKI.P 
0U622 012716 ""6670 E086, HOV '8EGI", (SP) .SETUP USER PC ON TIiIS STACK 
01'626 011667 :l,n2~4 MOV (Sp) , IfNI(STR I STOIt£ IT .I.SO 
01!J632 0"11102 RT! 'RETURN TO USEA 
015634 022626 CORCICI OHI' (IP)., (lip). 'RESTORE STACK PO INTER 
0U636 ~'''161 :1,7"11164 JHI' BNI<TS! ITRY AGAIN 

,KTll-C TRAP AND ABOR! SERY ICE ROUT'INE 
0U042 08824111 .. IRV, NO' 
1111'644 1/13271., 01110"" UUi6 aIT 'UII011,.SR, I MEHORY MANAGEMENT TRAP? 
0U6'2 081404 ItQ .·12 INO, CONTINUE: 
0if"4 042'77 81"""" U 'III 16 11C ,,,.SII,.SR" I YES, CL.EAR TRAP FL.A; AND RETURN 
fIIif662 0"""1iI2 RTI 
fIlU664 122177 0000'" 162776 CHlla .17,.,AII 10NL.'!' AN A90RT FROM A SUPERVISOR OeSPACE 
015672 081404 8£Q ,·12 I PAlit 7 RE'ERENCE IS ALL.OWED 
0U6.,. ""'""" HAI.T I.IORT FROM A PAGE OTHER THAN 
01'676 011'"'''' RElET ISUPERVISOR a.SPACE 7 • fATAL. ERROR 
01'700 0'''167 163344 JM' R,TRT IR[STAIH .,n:R FATAl. ERROR 
\!I157U <'11'73.6 162162 MOV .sRl, (II') I GET SR1 
",U71f/1 01114'4 SEQ REEX IliO 'IX PC Ir NO REGISTERS WERE A"rEClEO 
0U712 0:1,2707 000111a "111262 MOY n,AI.I.ItEG 
0U72" "42716 :1,7.,.,70 1.1151:11 ala U17771ll, (SII) I WAS PC Af'ECTED7 
0U724 "22116 00"".7 CMII ,." (SPI 
i'J15730 0"1436 IIEQ NlCTS£! ,YES • BRANCH 
01'732 ~22716 """"0' 0"1' •• , (S'" INO - WAS iT nlE SUCK POINTER? 
01"'36 0"1116 SNE GENR I NO _ co CHANGE REG ISTERS 
1!11'740 n27;s7 03"000 :1,17716 lilT ,:5IIIIII"",,,pIR IYES • WAS IT THE KERNEL. STACK? 
01'746 001902 BNE ,.6 
01'"'' 1(14006 HLT I ".iliiliuT ;:(t;iTu;;L l'it;;;ilii:i. sr.cj\ FOiNi~" 
01'''2 ~"1II4n SR REEX I(XU 
1!11'7,. 0f!111240 NOl' 
0l'''6 li16'11J6 M,."D SP 'GET STACK PO INTER 
01"'611 01114767 000220 JS~ ,,7.SHlrT 
B1"U 3,66616 111174 $UB -4ISIJI,iSPI I RtS'i'ORE; SP TO OR! C I NAL. VAL.Ut 
"un;, U661l0 M"~O SP 
f!I1'7?2 "eP!4u 9R NXTSE: r IGO CHECK NEXT SET 



OCKTC-O "IACYU 211t511 ~~~~~~r~4 ",,1'9 IIAGE 16-"" 
OCKTGO.Pl1 UTI. lTY 

~U114 0"241 GENR. NOP 
01'116 142161 ",,,,,,,,,7 Ill1Ji1eU BICB ",HSMEG 
0161il1ll4 "'1661 ",""1"12 SIS lIP) ,HSMEG 
1U60111! 0114161 080110 JSR "',91111'T 
0161i114 2116661 117774 00Ulll2 110V -4ISP),MSREG+2 
016"22 162100 RSREG. sua (1)+,,.,, ,nlll It>lSTRUCTION RESTORES THE REGlSlER 
016"24 0111.08 .WGRO 1/1 

016026 k'l11716 162640 NXTSET, MOY .IR1,(5P) 
U6it32 011"316 SWU cafll) 
91'034 ,H"367 0B0142 IltC AI.LRlQ 
U60"" 011321 SNE LITIET 
016042 011116 162626 RtEX' HOV nRZ, iSP) ,SET PC ON STAaK TO VA OF' INSTRUCTION 
016"46 0131"6 011101:11" MOV "14,-(9P) 'PUSW CONTENTS OF' TIJST VECTOR 
016"'2 013146 011111116 HOV N16,-caP) 
016"'6 016646 ""'08"6 MOV 6(SP) ,.(SP) ,PUSIol COpy or ABORT STATUI 
III 161il62 016646 0881i1116 HOV 6eSP),e(SP) ,PUSIol COpy or VA 
016166 "42716 16Q1ru,,, BIC _306"1"'. (SII) ,CHAItGE TO IJANK II PC ON STACK 
1111""2 04Z166 14011018 ''''''liZ 81C III a, 4 III QJfB • 2 (IP) IKERNEL 
1"1619B "51766 """"211 BIUIiIIIZ In n •• 2csp) IsET T StT 
016106 01.2131 "16132 0mill4 HOV .TKG,.'l" 'CHUIGE Te'IT VECTOR ADDRESS 
"16114 n2n1 00n4" nU16 "0 v '~411'''16 
016122 042111 116111110 162'48 BIC ,2,761'11, .S'UI ICLEAR ERROR 81TS IN SR" 
01613Gl 0"""06 ITT 
01613-2 042166 ""'7:57 2In0~2 TStG. 8lC IIIn31,UIP) .RESTORE STATUI 
111161411 042766 111102" SUIIIZ IIC U11G1j11,2CIfI) 
016146 ~56~66 0"''''1112 0'"12 III Z (Sfill ,12 (SfII) 
0161'4 042166 011777 ,n"lI 110 '11117,UCIP) ,F'lX RETURN PC 
016162 0U666 0000U lUI IsP) ,.SISfII) 
016166 2122626 CHfil c,tt).,CIP). 
0161181 012631 0B0016 MOV (P)·,"16 
0161H 0126::57 0Q111014 HOV (.).,"1" 
l"'lU"1I '"11'111 RTI .RETURN 
"16202 ""Ull AI.LRtG' e 
"UU4 ",n4" SHIP"I Nap 
0162116 l!11146 162460 HOV ""l.-eSp) 
01.6212 .322761 0SS001 1771U CMP '1,AI.IoIlEG 
01622B 0S1IJ01 SN! ,.4 
016222 001316 SWAIJ (IP) 
016224 10'''66 0BU01 01.118 l(SiJ) 
016230 0816116 IXT CaP ) 
016232 042116 0110"07 810 tI7, (SP) 
016236 "16216 AIR (V) 

016Z40 016216 AlII (Sttl 
016242 ""6226 AS II lIP)· 
016244 0"U'" RTI '" 

,RTT EXECUTED WHEN TRAr[ liON 
016246 018"S06 TRTIPI IITT 

IE~TE"ED WtTH SYS!EH !RAP CALL CHLT) 
,PIIINT OUT THE ERROR PC.2, STATUS liGIITER, 
'1.0ClTIO~ IN BACKQROUND (TOP 12 BIT. or 11 BtT ADDRESS), AND 
.CONTENT. or REiijAN IN CURRENT BANK 

il16250 1/I1I!!761 0B926111 PRINTI TST P(olTON ICHECK PRINT ON F'LAG 

DCKTC.D "'ACYU 2~~t~rh 23-DEC-7. "In ill AGE 16·U 
OCKiGD.Pl1 ROUTI~ES 

Z1.6254 0"14~1 BEQ ,.4 
~16256 0"""1112 FiTi nr A!I!OHltli H~bT IS BEING PRINTED. SKIP THIS ONE 
016260 1IJ"261 "1II0Z'0 INC itRTON 
016264 2112161 "0"340 161'14 MOV t:$4.,PIR ISET PRIORITY TO 7 
"16212 n6727 161212 "Z2Jlil1e BIT IR,IZIII' ITEST rOR INHI81T PRINT OUT 
IIJ 163 III " 0U401 ito •• 4 JShNCH TO PRINT 
01n02 """1.'I0 Bill CI( 'INHIBIT, CHtCI( F'OR HAL.T 
1IJ16304 1/112661 11111"22111 HOV It)+'IAVIIC IIIC or rAILING ROUTINE 
0163111 912661 """al. HOY (6)., UPS. IPSR OF [RROR CONOITION 
016J14 02"46 CMP -CU,·(6) .RESTORE SHCK 
016;S16 ~U167 U0211!1 1U4DZ "'OV IIZIIlII"SR 
"16324 "114767 1110"436 JSIIt ,,7,CRI.' IOUT_UT CARRIAGE RETURN AND L1 NE rEEO 
1111633" 016161 ""lI174 en.,,, MaY SAVPC,PTt...,l ILO~D WITH 'ULING PC+2 
"16336 ",41.7 "30174 JSR 17,PROCT JPRINT rAII.ING PC+2 
016142 ",,4,.7 ""nu JIR .',SPlCt 
IlI16J46 £116167 """160 ,,!IJ!lJ4fI "'IV SAV~R,PTtMP1 ILOAD PROCesSOR STATUS 
0163'4 2114761 ""0156 Jilt .7,PRgCT IpRI~i PROCESSOR STATUS 
0163621 0,4767 ""0334 JIA '" ,"ACt 016364 ~1616? 1624611 Slna2 HOY eU1t,~,"T£"'P1 
I/JU;S12 ",4'67 """14" JIR .7,PRgCT 
"16;S16 ''''4161 ",,"Ut JSR .',SIIACt 
01HiIZ 012131 ",,934i1 177776 HOY 1II~4"'''''SR 
"16410 11111746 2.12312 !«IV '1(IlI'AIU,·e(IP) 
"16414 U7746 162HZ HOY '1(0"0"1, - I IP) 
"16420 "16777 162424 162~'" MOY CU",NK,'KDPARl 
"16 .. 26 "12171 ,,714,,6 162326 Hey .17 4't "1(0"OR1 
"16434 013767 ";S:S;S'fI 1111252 MOV •• RETI./RN+2".,", PTEMfll1 IGET CONTENTS OF' CURRENT RETURN 
01644Z "12677 162U4 MOV C,P)+,'I(DPDR1 
12116446 "12617 162~34 MaY (IP)+,.KDPAR1 
0164'Z 121 121:J 7 12101Z II III 177776 MOV 1112II1I,"PIII 
016460 0'4761 ".,,,,,2 JIIII .7,PRQCT 
11116464 004767 "111210 JSR .7,lfII~Ct 
0l64111l n21~1 IlNIiIRI1 1I11~826 In ,II.,"IRtG2 I TTY OUTPUT ALLOWED? 
"16476 0.18212 aNI: ,.6 INO, SKIP 
016511J" 004161 ""0262 JaR .',CRV • YES. OUTPUT CII, lor 
"1.,04 "0"'" 161"6111 CKI TST SII I CHECK SR rOR IIIAL T SWI TCH 
016'U lIellli IPL .... .SIANCH IF NOT SET 
016'12 ""fil"'" HAl. T 'HALT ON ERROR UP 
01"14 1IJ1I!"'6'1 0B"014 OLR PilTON IROUTINE DONE e CI.EAR fLAG 
01652" 0fBIIlZ lIT I I~TURN TO HAIN 1.1NE 
,a 6522 2'Q10"1II1I SAYII21 (/I 

016'24 "I1lU"" SAYR:!I " 1!116'26 01""" SAVR4, 0 
U.,3" 1rl1l011i1" &AVPCI 1/1 
~1"32 al"e .. SAYPIR I A 
016'34 -'fil""II, PRTONI I 

11116536 1:112127 00"""6 IIU'42 PROCT I HOV .. ,1IP1I:MP3 ICL.EAR R4 rOR COUNTING CHARACTERS OUTPUT 
016'42 PT[HP3!1, -2 

0165"4 ill"",. 1 l1Hl III 142 CLR fIIR"I.G 'iNITIAL.liE CARRV fL.AC fOR ROTATES 
"16550 il1216' 31110260 00:11141 HOV '2611J,pTEMP2 'SETUP fl3 
11116556 iIIS,767 """132 TST PTEMP:\. ICI4ECK BIT 15 OF' NUI'IBER 
016562 1001102 BPL ,+6 'BRANCH If ilERO 
;,16564 00'267 <'10111126 INC PTEMP2 'INCREMENT 113 If' ONE 



DCt<TG.O MACY11 27(657) 23 .. 0EC • 1 4 "s:,9 PAGE 2,6.42 
DCt<TGD ,P11 UTIL.IT't' ROUT 1 N£S 

016'''~ 006161 ""0 12 iii ROL. PT£t1P~ ,RorATE L.E,T MOST OCTAL TO fliGHT END 
016574 0063,61 000114 ROL. PT£MP. 
016680 "8"61 "80106 ADC PRFL.G ,STO_E CARRY 
ilIl6684 1",171 1621406 P,WAlTI TST9 .TCSR 'WAIT FOR TTY READY 
8166111 100315 BPL. P ,WAlT 
016612 1i;116171 0"818" 162""1 MOY PTEMPiI •• TOBR IOUTPUT NEXT C~ARACl[R 

~1662" ",,'361 117716 P,CONTI DEC PTEMP~ 'COUNT 
"16624 1"10"1 SNE P,CNT~ 'BRANCH IF NOT DONE 
"16626 """201 RTS '" IBRANCH IF NOT DONE 
016630 l!J10241 P ,eNTll CL.e 'CLEAR CARRy 
"16632 ""'67 U0&1,4 TST PRrl.G 'CHECK f'OR PREY I DUS CMIRY 
016636 iil'14e3 BEQ ,·18 'BRANCH IF PREVIOUSL.Y IERO 
01664" 01'''61 ""'1r,,46 CL.R PRrL.C 'iNITIAI.Ii!£ FLAG 
316644 0e.261 SEC .SET CARRY 
016646 "86167 "8,,"42 ROL. PTE"'P, , ROT ATE NE Xl CHARACTER INTO RIGHT END Of' REGISTE 
0166'2 006167 0"'hI36 IIOL. PTEHP~ 

"16656 006161 ",U'032 ROL. PTEI1P. 
"'16662 "0'567 """024 ADD PRrl.G ISTOIllE CARRY 
1ill6666 016161 """122 0nl12 MOV P!EMP.,PTEI1P2 'L.OAO DATA INTO A:5 
016674 1'42161 11117101 1II!U1iI\4 81C .~17n •• PTEI1P2 JCLEAR All aUT lOWEST OCTAL DIGI T 
016712 "'2167 0"11126. " ... 116 811 .2611.PTt;MPZ ISET TO ASCII EQUIVALENT 
016710 O1073' BR P,WAIT IL.OO' 
1tl16712 "00000 pRrLGI " 016714 0.111101 PTEMpll 0 ICONTAINS VALUE TO BE OUTPUT 
016716 0811"00 PTEMP21 III ISCRATCH 

'ISSUE SPACE 
016720 111'717 161612 SpACEI TITa nCSR 'WAIT rOR TTY READY 
816724 10111:515 BPL. ,.4 
016726 2112717 0"111240 161664 MOV 1J2411 •• TOBR lOUTJlUT A SPACE 
"'16734 2180201 RlB le1 

,StLI. ON PASS COHPLET5 
!J16 736 032131 c:I~00111 00,026 BEI.L.I BIT ill,'. REG2 I TTy OUTPUT SELECTED? 
016744 0'1801 SNt ,.4 INO. RING BELL 
.a16746 iii 0112'" AlS 

'" 
,YES, SKIP 

016750 u,n1 1t;1~42 TST9 'TC!R 
016154 100315 BPL. ,.4 
816756 012177 ,,".244 161.634 MOV .244,.T08R 
<116764 ~802"7 RT8 .7 

,SU,IIOUTINE TO OUTPUT CARR lAGE RETURN AND LINEFEEO 
016766 1iI'711 161624 CRLor I TSTB 'reSR IWAIT rOR TTY READY 
01677Z U037f ,Pt. ,·4 
016774 11)12717 00021' 16,,616 MOV U1""I;)BII I OUTPUT CAIIR IAClE RETURN 
017882 105117 161610 TSTB .TCSII 'WAIT rOR TTY READY 
01121116 10,,315 8'1. ,-4 
817010 012177 0"0212 161.612 foIOV '212"'08R lOUT'UT I. J NErEEO 
3112116 310201 RTt 11 I RETURN 

JENTER HERE ON POWER rAIL. 
r.:l 17 1.12 1.1 1'13746 8"11024 prAILI MOy .'24,-(6) !SAyE CO~TE~TS or POWER FAIt. VECTO!! 
0118204 "lB66' 110l1li30 MOV U,SAVlt6 ISTOIllE STACK POSITION 
1J111il311 1)12731 ill 1040 IUn4 HOV ,RESTHT"U4 IL.OAD VECTOR WIT~ POWER UP FIE TURN ADDRESS 

OCKTG-D MAeYa 21(651) 23·I;)EC-74 ,1"9 PAGE 16-43 
oeKTco ,Pl1 UTI I. ITV "OUT I r-lES 

017"'36 W"'8""0 HAl. T .HAL.T ON POWER DOWN 
01"8 .. ' ic'IU11!16 "3"014 REItTItT' MOV UV,.6,tl6 I RESTORE STACK WHtN POWER 1 Nr; UP 
017044 012631 "",,.,24 MOV (".,"Z4 • RESTORE ORICH HAL CONTENTS or pOWEll F A II. VECTOR 
8171"0 "22626 OHP nPI., UP). IREliTORE THE SUCK 
2117""2 104""6 ~L.T IPOWER FAIl. OCCURRED 
3110'4 11100167 16211" .IMP R~TRT 
0178611 010000 SAYR61 0 

"1"062 "002"7 USER' RU 

'" 
I OVElltL.AY UIER III0UT I NE HERE 

01'1160 , -S,17611 
01176" 311'"'' KSTACKI , 

"1110""1 .ENO 



OCI<TG-O M4tr",11 27(651) 23-0EC-74 "'1159 I'Alit 16-U 
DCl<TGO.FU S¥11B0!. T 481.t 

A fllJJ62 AaSoRv 03.'642 AO:tUi 1112'411 AI.I.HEG U62U 
4RIE"'0 ~12""2 ARlTST ~U'2" II "UJ54! BEGIN la66711 
8EGINX ilt6456 8EGIN1 1D(17112 ilEGIN2 "11?U4 at!.!. U67U 
BKREQ "0~4A" Br-jI<!.P nuu BNI<STR .aU6' BNICT 3150 •• 
B~I<TST ~147a6 BNKTl iU.'rM6 C 1I.:s.;s,~ CC 1777 6 
CI( ~165a. CKWAIT nl871/J Cl.tNCT!!! II.IPlIJ.l41 CM1 3121111.6 
CM'2 "U~IIJ CWAR nun CO"CK 1!l1."3~ COIUtOV 2115224 
CIIU,F' 016766 Cill'OR "",64 CURBNK • .II1Pt C\lftO" A IIUlU6 
C~OPO ""1~2 CUIIl"A "~"4 CURl"!) Hl 16 III eV-AT. Il'I·U2 
0 ~113414 OATACK IIJJ~~U OATA2 " 1JI.'!t-4. 0"1 "132:l1li 
DEr2 ~332 DEn ,nulIJ OET4 NU6Z 01"1.'" "11114 
DO - 0fiUJ0l'11 DONE "UllQl EIGHT U33N1 EHUB IJI 13!;i '6 
EMTSRV 013'26 ENOi BI';Ji6 [NOil ",350 £1II0i2 .,5424 
EOB '" 10411112 EO&SIIV ,,136'1IJ £081 "~;57"t LotiA 21137'4 
EOB1S "l't,,66 £OB1C U,411/J6 tOB2 1111411~ £QSJ 31'121 
E084 015.2J.t'! E084A un" £0115 :;5162 EG8. U$6U 
(PC 111"64 ERROl( ",,41" ER.SET 41'2 r'I.K 1843U1 
F'UN.CTI "4264 GEttH il2.'774 IIII.T • l ... qt lCO\llllT 1113344 
IE " 0"11!10 I¥OR£~ 1tiI~1II2 IPO~TA '''11111 trw 1114U2 
KO"AR0 08100:4 1<0PARl d~'" KO"AR2 lIJ'lIIUf I(CWAR3 HUl2 
KOl'AR7 ilillil14 I<OPOR0 "'761 1(0"ORl H.762 1<0"OR2 ""'764 
Ko.POR3 IloIJl'J766 I<OPQR7 ,"71' 10 "AR. 'Nna Kll'Altl 1!l.1I'774 
KIPAR2 0,,-,776 Kl"AR.J "'UIIH Kl"AIt1 '.11"11 1(1"DlI utl7U 
KIPDRl ,,"750 KIPORi! 111111"'2 KIPO":J 11175 .. Kl"tJR1 ,"7,. 
Ksr ACt< 017760 I<IoLI.~T .163<4 KWI.VC .'3Z L.I<C~R 31'61' 
I.Kl OOJ7!J0 L.1C2 "':S"6 L.K3 ".37U !.1(4 N3714 
!.LIMIT 01M266 I.OGIC \U.4'64 L.OGICA I!Il'H~ I.PC:~1t Ufbl. 
I.POBR "0;'64iQJ I.PINTH "1371, L.'ST 1!l."'64~ !.pvr; JiII6'2 
I.P1 00=4106 I.P2 '''~114 L.P3 114132 1.1'. ,,4U2 
LP5 rH'411H1 1.1'6 ",4"" L.STSET I!I1.,nlf MAtN ",3172 
MODEl ",,3140 MOOU ,n"4 HOOU liHJU5r1 M0020 113!i14 
M0024 ~3"J20 M004 1N~614 HOD' 1II,3611/ff MOVE l1li3344 
'lOOEV 0":S2iD NOP . _2,,, NRAI.!. IIJU"U ""1.001' 1113411 
~UHA "126110 NXIlm<l 11114.,4 NXTtLK 1N6 .. Ull NtlTBW< 814.'2 
NXTBl 01'-6206 NXTB2 ""n~6 NXTSJ I!lIn'" NXT[j<C 1J1163U 
NXTSEG 014542 r,jXTSET "U.a. aI.D.No!( "1IiJ'lC PAQ£ la2U6 
PARON a01""4 PARF'O "U34 PARSET H1U6 PUSRV I!l.filllI!J6 
PARTO 0'1230 "Mil 'fil1U2 ","2 liIIun PAR~ H117" 
PATCtU- 0011"0 "ATC~I! "JiIIS •• "ATCH;&' 'iIIJ.U ~ -Ut"" 
prAlL 1117,,2111 PIR flJl!"6 PI"QIY lUll'" Pllt\lST Ullt2 
PIRSRV 013460 "IR3 n'12 Nrl.G "U714l "1iI1NT iJ16~1 
PROCT UU36 11111 TON nt',4 11'5" , lnnt PSlAV IIUln 
PTEMPl ~"'714 pTtMf'Z nt7u PTElWh "U!H, P.CNT! 016611 
".CONT ia 6.62 1/1 P.WAIT 112.6"4 R , ""UBI II1II - MUI2 
RBN 09f6U RiNl NUN RB,.18 ",,611112 ltiNll 0.61H 
ReN2 015.612 RIJNI ,UUI RIN" 11"'.;1 RBN' 0li57" 
RBN6 ,,,iI"5e RBN7 11~1~4 "INa ..,..,e RSH'" 1f,6U6 
RO " 001Ull4 REEX ilUIJ42 REF' 8.2Z241 Rt~f 1l2UZ 
R[GE'II 015450 REG£!IIL. ;111'474 REal 111112. FlES!RT 1111714. 
RETURN ~133'il RF'CA~ III'"" "F'eSR " .... " Rf'CSRH I ... "Z 
RF'O.E k:1fl&646 Flro"R ,,"'''2 "rOiR 01 II 6 !"'" RF'IT '" .. ~ 
Rf'lHAR 1,,,,.2:504 RPYC 1IIt1~64 Rr~ elll"'~ PIn. 1142" 
ROT"!.!. 012114 II!GlTBE flJU262 ROTIO '.23111 ROTENl 1112471/J 
RSREG 211U22 RITfoIT lun.2,. RUK " 1I4411U RTIK[X 1113612 

OCKTC .. O MACY11 27(6571 23-0Et;l-74 081" "AU 16·" DCKTGD,Pl1 SYMiOI. T A&l.E 

R0 "'U@1tI01'l0 R! -UIIIJ"'! 1112 tU'''GH! R:J -ne.en 
Fl4 "l0QH4 R5 !!lIn',,' R6 n.""at SAVP'C 21165~' 
SAVPSR 1"16'32 $AVR2 flJU'12 IAVR3 nd.2~ SIIVR4 1116526 
SAVR6 011160 SIWF'F' """.111 SCOPE , lIt .. 4,. SCo"U 813314 
seOPEC 0132'2 SCOl'EF' "U346 scano IU3Ui S~P'AR1 1111741 
SOPOR" 0o,,732 SO"OR7 "1117,,4 SElCNT 111.3.1 SUi'll II iii 2244 
SEGREG- ""1024 SE;TEX Pi2U SETKE" 1123,. stTREI. 113,,6 
SETSEG 002640 SETSP1 .U612 SETSU' N2':H StTlJU 1182314 
SH I F'T 0162,,4 SIPA"7 ~'7f6 SI"oa, • ,,73i1 SI~UIII • N,7H 
SlPOR7 001742 SOI.PAlI! 1/I,41U SP .UI/I"'I1~ S'A~E 116721 
SPSAV fl13666 SR II 177511 I"rta 111124 SR£~2 01111"" 
SR0 "1'ltI67~ SRl I/In~'2 IRa III.". 5R3 111/1167. 
START 0011.4 STARTX 1/If~"4 START! .una STATUS- 117716 
STOPTC ,,"'446 ST()ftl d'~12 STORZ ""4:11' sTltr l1li26' .. 
STlF'l "4'2724 STRT12 lin ... STlilTU tln4., ST.f211 QJt34S,4 
STf,tT24 003422 STRT28 "".U STltT4 "1I~J64 STIIIT8 N33'2 
5TTC 1/1"277' ST121 111111"6 sa -it'. 512 H17" 
9T3 "IU792 ST4 "'1704 sn "11'111 Sft 112114 
SUaRl 013214 SUIlA2 0U2U .UIR3 IU,3222 SU9R4 JU2~1 
SUBR5 fUJ2J6 SUItKI n~2'" IU"CYC: rJ;L42'1 SU'eJON 01 44,4 
SUPOl 014421/1 SUP02 n~u, I"'ABA 1113144 SUEUI 0iJ33U 
TCIiA ""U42 TCBI.K ""U2 TCIUF' tlUUt TI;IIJfP .,4272 
TCBUF'V 0il4274 T1:0K IIf6U4 TCCKl .11'411 TCCK2 H64., 
TceM H1,,32 TCDT iI.un TeEHA ,,,4;Url TI:£O" 114322 
TCEXP 1/I~.3"4 TerRiT fIJ,4276 TCIV 011114~ Tel-AST 1143,. 
TCOH 1"12614 TCOl12 :;2 .. 2 TCOM:J '1173' TCIttI. N4~14 
TCSR - I/IN616 TeST U34 TeSTA '111146 Tel I II'! ,,43', 
TCIoIC ""111411J TO,R -nlu. TEMP 1l3 .. ! T£ST 2112214 
TIHE - U3752 TJ$Rl 0U424 T~Slll2 U142t T~1ii3 111114S6 
TJSR4 1/111452 TRCSR ~".H T DR "'Ull T "Ii NlI'" TRTRP 011246 TSCOMB U2772 TStG 112.61311 TlItOT 31211', 
TSROT2 012l!34 T$IT2A 1!12U6 TITAll 0U". Ttc:", I.Se6'f! 
TTOBR fIJ""620 TTPIT 111624 TT"YC U1622 TTIt,T 'Ii'6S,4 
TTRVC flJIHJ612 TTS"V 1""iil6 TWEI.VE 1133'~ TWENTY 1833,4 
TWO! IG 1il13J24 TIoIO .. OR unu TYOUT 0"'36+4 TYOIJTR Hl66t/J 
TYOtJT1 "~'0 Uill( flJltU74 U8UF"F' "/11411; UOl'ARI 1111722 
UOPARl 0(1172. U[).PAR7 011726 UO"OA' IIM7". UO'ORl IJU7lJ 
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