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1. ABSTRACT 

THlS PROGRAM IS A ME~OAV EXPANOA8~E INTERACTIVE BUS EXER
CISER FOR A PAPER rAPE ORIENTEO PDP-11/20. ITPER~ORMS A 
TEST OF INSTRUCTIONS AND CONCURRENT OPERATIONS O~ 1/0 
EQUI~MENT SIMU~T'NEOUSLY. IT MAY A~SO PER~ORM THE 
SAME OPERATION INDEPENDENTLY. THIS ~ROGRAM IS NOT 
TO BE CONSIDERED A TOTAL C~ECK OF THE SYSTEM. I~ AN ERROR 
IS DETECTED IN AN 1/0 OEVICE, IT WILL PROBAB~Y BE NECESSARV 
TO CORRECT THE MALFUNCTION WITH THE RESPECTIVE DIAGNOSTIC 
FOR THAT DEVICE, 

IN THIS VERSION THE INTERRUPT SERVICE ROUTINE FOR THE 
DISKS, KW11L, P~US THE STACK AND THE NPR OATA 8UF~ERS ~RE 
RELOCATED TO THE CURRENT BANK. 

2. REQUIREMENTS 

2.1 EQUIPMENT 

2.1.1 

PDP-11/20 STANDA~D cOMPUTER 

OPTIONAL HARDWAR~ THAT THE PROGRAM WILL EXERCISE 

MM11 
RCll 
RK11 
RP11 
R~11 
TCll 
KE11 
KW11L. 
~Cl1 
KL11 
LP11 

STORAGE 

UP TO 28K~ OF MEMORY 
D1SI< 
DISI< 
,:)ISI< 
DISK (25I!1K) 
DECTAPE-TRANSPORT ~ERO 
EXTENDED ARITHMETIC UNJT 
LINE CLOCK 
HIG~ SPEED R£ACER/~UNC~ 
ASR33 OR ASA35 TELEPRINTER-LC11,VT05 
LINE PAINT[A 

PROGRAM STORAGE p THE ROUTINE USES MEMO~Y 
FROM 0000 TO 17416, 

LOADING PROCEDURE 

METHOD 

PROC£DURE FOR NO~~.L A~SOLUTE TAPES SHOULD BE ~OL.~OWEO, 
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4. STARTI~G PRorEDu~E 

4.1 ~ONTROL SWITrH SETTING 
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PAGE 3 

STARTI~G AT SA 2~~ ALL SWITCHES ~HOULD BE SET AS INDICATED. 

4.2 STARTI~G AnCRESS OR ADDRESSES 

(A) 2e~: SR a ~e0'77 TEST PROCESSOR ONLv~WITH CO~E E~Pt~SICN 
ra) 2e~ = SP. • ~01'77 TEST PROCESSQR nNLYa4K-IN~IBIT 

CORE EXPANSION 
eC) 2e0 = SR • 002XXX TEST I/O ONLY 
CO> 2e0 = SP = ~e00~0 -CORE EXPANO AND T[ST ALL AVAILA8L~ 

1/0 nEVICES 

S~k1 • 1 INH18IT TTY OUTPUT 
SWl • 1 INHIPIT TTY INPUT 
SW2 • 1 INHIFlIT HSP 
SW3 • 1 INHl"'IT 4S~ 

SW4 • 1 INHISIT Ll "'E CLOCK 
SW, • 1 INHIGIT ~F'11' RK11, Reil A~D RP11 DISK(S) 
SW6 • 1 INHIPIT TC'-l DEcTAPE 
~w7 • 1 INHIPIT L H'E PR I rHE R -.- IF" LI~E PRINTER 

r1UST RESTART AT 4021 
IF EAE EXIST IT WILL BE AUTOMATICALLY SELECTED 

4,J PROG~AM ANDIOR OPERATOR ACTION 

LOAD PROGRA~ INTO ME~ORy. 
~ET SWITCH REGISTER TO STARTING ADDRESS. 
LOAD ADDRESS. 
SET SWITCHES TO INWI8IT NON EX%STANT DEVICES 
PRESS START. 
THE PROGRAM WILL LOOP AND 
RElL wILL RH!G UNCE PER PASS OF' TWE PROGRAM. 
A. M I'll M U ~1 0 F' TWO P • SSE S SH 0 U L 0 
ALWAVS 8E RV,'. 

IS USEn. 
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OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

AT SA 2~0 " THE INSTRUCTION AND LOGIC TEST, ~ITH ALL SwITCHES 
DOWN THE PROGRAM WILL TEST ALL DEVICES AND PRl~T OUT O~ ERRORS 
AND CONTINUE IN TEST •. (BELL WILL RING AT COMPLETION OF A PASS) 

SWITCH SETTINGS ARE: 

SW15 I: 1 OR UP 
• • t 

HALT ON ERROR 
SW14 I: 1 OR uP ., . SCO"E LOOP 
SW13 I: 1 OR UP · . , Ir>HHBIT PRINTOUT 
SW12 I: 1 OR UP •• t INH!~IT TRACE TRAPP!NG 
SW11 ·'1 OR UP • •• INH!BIT ITERATION LOOP 
5W10 = 1 OR UP t •• IN~tBIT PROCESSOR T[ST 
SWIIl9 I: 1 OR liP · . , INHIBIT VARIA8L[ CORE EXPANSION 
sWlIle II 1 OR UP · , . RESTART ON [RROFt 

5.2. SUBROUTINE A8STRACTS 

5,2. :L BEGIN SA 2illll 

SCOPE 
... -.-
THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SU8TEST IN T~E 
INSTRUCTION SECTION, IT RECORDS THE STARTING AOaRESS OF EAC~ 
SUB.TEST AS IT IS BEINe ENTEREO. IF A SCOPE LOOP IS REQUESTED, 
IT WILL JUMP TO TH[ START OF T~E SU8TEST THAT THE SCOPE Leop 
IS R£QUESTEC FOR, IF SCOPE LOOP IS NOT REQUESTED, THE~E WILL 
~E EITHER A rIXEO OFt RANOOM NUMBER or ITERATIONS ON THAT SUB
TEST BEFORE THE NEXT SUBTEST IS rNTERED. SWITCH liON A 1 
INHIBtTS ITERATION or SueT[STS. 

5.2.3 ~L.T .. -
IS A ROUTINE THAT ~R!NTS-OUT AN AOOqESS THAT TAG~ THE FAILI~G 
SUBTEST, ANC THE S'ATUS ~EGISTER AT THE TIME OF THE FAILURE, 

TIHR4P 

THIS ROUTINE WIL.L. AL~OW THE TRACE BIT TR.p TO BE SET ArTER 
rIRST LOOP OF THE ~~OG~AM. UNOER NORMAL T(STING THE TRACE 
BIT WILL. BE SET ON A~TERNATE L.OOPS Or THE PROGRAM, WHEN 
SET IT CAUSES A T~.,. .'TER EAC~ INSTRUCTION. THE FIRST 
INST~UCTION EXECUTEO U~ON TRA'''ING IS AN "RTI" WHICH RETURNS 
TO T~E INTE~RIJPTEO SEQUENCE 0' INSTRUCTION. THIS SEQUENCE 
IS CONTINUEO lI~L T~E !NO OF T~E "~OGRAM LOOP IS REACMED, 
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( 5. 0 PEr( A TIN ~ P R I") C E C lJ R E r: Q NT' D , 

5.2.5 

5.2.6 

5.2.7 

5.2.8 

TRAPCATC4ER 

~HIS IS A SE~lES OF INSTRUCTIONS START1NG AT LOCATI0N 
1, 8ESIG~E~ TS D€TECT, AND ISOLATE UNEXPECTED TRAPS A~n 
INTERRUPTS Tn TH~ TRAP AND INTE~RUPT VECTOR ARlA C~ 
~1EHJ~Y. 

THE PRINCIPAL OF THIS ~OUTINE IS: THE VECT~R ENTRANCE 
ADDRESS POI~lS Tr THE NEXT SEQUfNTIAL WO~D WHICH CC~. 
TAINS A HALT (0~~0e), (THIS LorATION IS ALSO THF STA-
,. U 5 F" 0 R T HAT VEe TOR E N T RAN C E, B J T T HIS ~ A S N 0 E F FEe T a ~, 
JT A~SO 9EI~~ THF ~EXT I~STRUCTIQN). 

!F A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR APEA, 
;EGISTER SIX SHOULD BE EXA~INEO 70 DETEP~!NE ITs CO~. 
TEN T S. T f1 E N l.i S E P E' GIS T e: ~ S I x C 0 r.~ T un 5 A SAN Ace R r s IS T 0 
nETERHINr T~[ LOCATION WHERE THE PQOGRAM WAS AT, WHE~ 
THE INTERRUP7 OR TRAP OCCUR~EO, (MEMORY AS SPEcrrIED 
8 Y R 6 C 0 ~jT A p: S T \.j E pen F T H ~ 1 N SiR U C T ION F (j L L 0 \oj I ~: G THE 
!NST~LJCTION \!HERE' THE TRAP OCCURPEn). 

TTYI~l (TTY TNPUT) 

THIS ROUTINE OPEPATES IN THE INTFRRUPT MODE 
AND C H E C K S r; [) RAe 0 U ~JT PAT T ERN p,' THE REA 0 e: R 
~F T~E TTY. THE ROUTINE WILL ACCEPT AN I~FINITE 
~UM8E~ or ~ERO BVTES (~LANK TAPFl. BUT T~E 

qRST BYTE n'AT IS NOT A cERO MUST BE A C·"-IE 
AND ALL 5EQ~rNTIAL SVTES MUST BE ONE GREA1ER, 
IF T~E ROUTINE DETECTS AN ERROR IN THE COUNT 
~ATT~R~, IT CHECKS TO SEE IF IT IS A 
?'07 (SELL), IF" SO IT IS IGNORED. IF' NOT A 
~OMPAR~ION ERROR IS rLAGED. 

ryOUT (TTy OUTPUT) 

T HIS I S A R 0 1 j 11 NET HAT OUT PUT SAC ~ U N T PAT T ERN I 1~ 
THE l~TERRUPT M00E TO THE TELEPRINTER. IF A PAPER 
TAP E I S p U ~ Ct. E D I T MAY H A V E 2'" ' S t 8 ELL S) PJ 1 T • 
PUNCHED W~E~ THE 8EL~ roR PASS CO~PLET[ PINGS. 

PFSTART (R~.11 DISK) 

THIS ROUTINE PERFORMS A wRITE AND A WRtTE CHECK OF THE r!s(, 
THE CATA THAT IS ~RITT~N ON THE DISK IS PART OF TEST P~O~~AM 
~ODE THAT IS NEV~R MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY, AFTER THE TOT~L 
DISKCS> HAS 8EEN WRITTEN. A WRITF eHEC~ IS USED TO VERI~v THAT 
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE T~AT ~C 
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"OATt" ARE US EO IN EXERCISING THE OISK (DATA IS NOT TR'N~FERREO 
INTO CORE). THERE IS A LOCATION IN THE PROGRAM THAT IF ~OOlFIED 
WILL ALLOW EXERCISING UP TO EIGHT DISKS. THE INTERRUPT 
SERVICE ROUTINE ANO OA'A BUFFER IS TRANSFERRED TO THE CURRENT 
BANK THAT INSTRUCTIONS ARE BEING EXECUTED IN, 
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rEND~ IS THE FIRST A~O~~~S IN TH~ 'ECTAPE I~TERRJPT 
VEC;("It:;- (214). HqS ~OUTINF.: WILL RF'AfJ, 'H REVERSl, 8LOCK 
t-.l U M 8 E R S I.' !\I T I : T H r:- REV E rl S [ F. :J 0 t:J' E I S F' a U 'J 0 , A T T HIS 
POINT 11-1. It-.'t..~~!·JPT VECTOR 6.ND'r:M~Hf\D RE:;rSTER :,~E MODlrlEJ 
TOR r A 0 4 L L ", L 0 C I{ N U M B F:;::; S I ,\I T H F F' 0 R WAR D J IRE C TIC.,I , E A C:. 
B L 0 C I( N U ',19 F M REA 'j I S C 0 ~,1 PAR E 0 \oJ r "Ioj T 1-1 E t. x: PEe TE. c: :1 LaC K ~I ,j" -
oER CQUN- A~ MISCO~PARISO~S REPrRTED. ~HEN (ACh BLOCK IS 
rOUNn (W!TH rHE rXCEPTION or 8L0CK 0) A ~LOCK (4Z0 WORDS) 
n F" T EST : I A T A I S I.; R ITT E ~l r") NT 0 T A? r' • AFT l:: R ALL t3 L 0 C K N U ME" :: ,.:; s 
\.l A VEe E E r-~ R E :; L1 T H F 'T' APE 1 S Q R I v E r : I \I TOT H ~. ~ 0 R \!j A ~ r) E. i,1 !! t.', ~,F. I 

HERE THE OIA: CTIO~ IS REVERSED A~O ALL BLOCK NU~HEHS A~E READ 
TN REVERSE. STA~TING ~rTh ~LOCK 110~ TH~JUGH 8LOC K 1 THE 
~ATA is ~EAG FRO~ TAPE. THE SA~F ~UFFER IS USED FOR 8~T~ REAC 
AND ~: R I T r.- 0 F k A. TIC f\l S , THE I) A T A I NTH E Q U F ~ E R I S C H E C K .. 
SUM M~. [) D LJ R I "r; THE REA 0 0 PER A TI 0 I';' I ~ THE 0 A T A - e ~J F FER 1 c: 
OESTROYEl O~RING A ~EAn OPE~ATlo' IT MAY BE NECESSARY Tn 
qELOAO T~E p~nGRAM, 

c; • ;! • 10 L eLK (L I hi E C;. 0 C K ) 

THIs TEST OF THE LINE CLOCK IS T', T~E I~T~R~UPT 
~1 ODE t I r ('1 F' ... A T I h r. COR R E C T L Y T I-! F S Y S T U1 1 I 0 
[,J ILL RUN A F' l ; L L 5 prE D F' (1 R 5 :; S E l ( ~J I) ~ THE ~.; ALL 
I/~ AT LEVEL FOU~ OR LESS WIL~ STALL FOR 5 SECONDS. 
T HIs IS Q A S E. -: 0 f\! 6 (1 eYe L E S AS T}oj f LIN E F' R E QUE f\ C Y • 

5.2.11 LPl (LINE PRp:TER) 

THIS RCUTINE OUTPUTS TO THE LINE PPINTF~ IN 
THE rLAG MOCF WHILE FI~LING THE RurFE~ IN 
THE INTERRUFT MODE wHILE TIoj~ 8UFrER IS 8~ING 
PRINTED. 

5.2.12 HSRp!l (PC11 PJPl!T) 

T~IS ROU~INE OPERATES IN T~E I~~FRRUPT ~00E ANO :~ECKS F~~ A 
C 0 U N T P A ';' T ~ R " I NTH E P ~ 11 ~ :- A DE Q • THE R t") UTI f\! [ t,' ILL .:. C C E !:,\ T 
A N I ~I FIN I T F. ' ; U M 8 ERa r zr E R 6 8 Y T E'~ (8 LAN K TA P E ). .' U T T H [ r IRS T 
8 Y T E T 1-1 A TIS ,'J 0 T A ~ ERa ~~ U 5:- 8 r I~ ('l \l E A N I") A l. L S E ': U E NT I ALi::' Y T E S 
t~ U S T 8 E :) N E (t1 EAT E R • r F T ~ F: R 0 TTl ,~E 0 ( rr.: C T SAN ERR 0 t:( I~: THE 
SOUNT PA'T'TF.FH;. A DATA ERROR IS ~·LAGED. 

5.2 • 13 H PO U T (P C 11 i) U T PUT) 

T HIS I S A R 0 i..; TIN E T 10( A T a II T PUT S t, C 0 U N T P ~ ! T E R tv I i\; THE I N -
T ERR I) P T MOO E TOT H E H I ~ H S PEE 0 PuN C ~ • 
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5.2.14 RKSTART (RK.l1 DISK) 

THIS ROUTINE PERrORMS • WR!T~ AND A WRtTE CHEC~ OF THE DISK. 
THE DATA THAT IS WRITT~N ON THE OI~K IS PART OF TEST PRO~RAM 
CODE THAT IS NEVER MODIFIEO. THIS SEGMENT OF COPE IS WRITTEN 
IN CONTIGUO~S e~OcK THAU THE DISK MEMORY, AFTr.R THE TOTAL 
DISK HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERFIY THAT 
THE OATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE T4AT NO 
"DATI" A~E ~SEO IN tXEACISING THE DISK (CATA IS NOT TR.N~FERREO 
INTO CORE). THE INT£ARUPT SERVICe: ROUTINE AND DATA BUFFER ARE 
TRANSFERRED TO THE CURRENT BANK THAT INSTRUCTIONS ARE BEING 
e:XECUTEO IN, 

5.2.15 RESTART (RE"ll DISK) 

THIS ROUTINE PERFORMS. wRITE AND • WRIT~ CHECK OF THE OISK. 
THE OATA TH_! IS WRtTT~N ON THE DISK IS PART OF TEST PROGRAM 
CODE THAT IS NEVER MODIFIEO. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS B~OCK THRU T~E DISK MEMORV. AFTER THE TOTAL 
OISK(S) HAS REEN WRITTEN, A wRtTr CHECK IS USED TOVERI~Y THAT 
T~E OATA HAS BEEN WRITTEN CORRECTLY ON THE DISK, NOTE T~AT NO 
" 0 A TI'l ARE USE a I N E x ERe I SIN G T H r. 0 I S K ({J A T A I 5 ~ 0 T HI A :\! ~ F' ERR E n. 
INTO CORE). THERE 15 A LOCATIO~ IN THE PROGRAM THAT I~ ~ODIFIED 
WILL ALLOW EXERCISING UP TO FOUq DISKS, THE INTERRUPT . 
SERVICE ROUTINE ANO aATA BUFFER IS TRANFERRED TO THE CUR~ENT 
SANK THAT tNSTRUCT%ONS ARE BEING EXECTUTEO IN. . 

5.2.16 RPSTART (RP-l1 DISK) 

THIS ROUTINE PERFORMS A WRITE AND. WRITE CHECK O~ THE ~ISK. 
THE OATA THAT IS WRITTeN ON T~£ DISK IS PART OF TEST PROGRAM 
CODE THAT IS NEVER·MOOf~IEO. THIS SEGMENT OF COPE IS WRITTEN. 
IN CONTIGUOWS B~OCK THRU THE DISK MEMORY. AFTER THE TOTAL 
DISKCS) HAS SEEN WRITTEN, • WRITE CHECK IS USEO TO VERIF'Y THAT 
THE 0 A T A HAS 8 E E N WRIT ,. ENe ORR E C T L"" 0 NTH E DIS K • NOT e: T ,H T NO 
"DATI" ARE WSEO IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO CORE). THE INT~RRUPT SERVICE ROUTINE AND DATA BUrF'ER IS 
TRAN~FERRED TO THE CURRENT BANK THAT INSTRUCTIONS ARE BEING 
EXECUTED IN t 

5.2.17 CORE EXPANSION (DET1) 

THlS ROUTINE IS CONlRO~LED BY SWITCH 9; THE PROCESSOR 
MAIN~INE COCE WI~L BE tITHER ~KW OR EX~ANDS TO THE MAXIMUM 
CORE THAT IS AVAILABL~. T~E ROUTINE CETERMINES THE 
MAXIMUM CORE Sl~E BV DOING A "OATO" TO A LOCATIO~ IN EACH 
BANK. IF T~E BAN~ COES NOT EXIST, A TIME OUT WI~L OCCU~. 
WHEN cORE St~E IS OETE"MIN[D AN IMAGE or BANK 0 IS TRAN~. 
rERRED TO E~CH EXISTtN~ BANK, THEN THE CODE IN EACH BANK 
IS MODIfIED SO THAT, W~ENTHE ~AST SUB TEST IN A MEMORY 
BkNK IS EXECUTED THERE IS , JUMP INSERTED TO THE rtRST SUB 
TEST Or THE NEXT BANK. WHEN IN THE LAST BANK THE MODIrIEO 
INSTRUCTION wI~L TRANsrER YOU To BANK 0, 
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THE ~ISTING SHOWS ONLY T~E CODE OF BANK tERO. W~EN AN 
rRRo~ OCCURS THAT %5 NOT IN BANK ~ERO. IGNORE T~E BANK 
81T5 OF T~E PRINT O~T AND USE THE LISTING rOR 8A~K ~ERO. 

5 • ,~ • 1 L (J A 0 I ~J G A ~.I D S - /J. R T T t'I; GAT 2 ~ 0 WIT H f. L L S w't T C "i E S 
COWN IS WORSE CASE TESTING. IF A~· ERROR IS 
DETECTED ~ERE, T"i~RE WILL BE A P~INTOUT. ~HEN 
AN ERROR IS CrlECTED ANO IT IS NrCE~SARY TO 
S~OPE O~ IT, PLACE SW15 uP T~ ~ALT ON E~ROR. 
THEN SW14 UP 70 LOOP ON ERROR, T~E~ S~13 ~~ TO 
G~lETE PRINTC TS. WHEN TESTING '~E ~SR O~ TTY 
RrADER THE TA E ~UST HAVE A COUN~ PATTER~ AND b~ 
LOCATED O~ T~ LEADER PORTION W~EN STARTING TEST, 
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6. ERAO~S 

6.1 r.RRO~ PRINTOUT 

MA!NDEC. 
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ARE IN A TWO WORD FORMAT, THE 1ST IS PC+2 or T~E 
nETE~EO ERROR, T~E 2ND~ IS THE STATUS REGISTER. 
RErE~ TO THE LISTING FOR OETAILED I~FO~MATION. 

6.2 tRRO~ RECOVERY 

FOR TTY REAOER AND HSR. TAPE MUST ~E REPOSITIONED TO 
LEADeR BEFORE REST~RTING T£ST. 

7. REST~ICTIONS 

7.1 STARTING RESTRICTION 

If LINE PRI~TER IS uS EO RESTART AnORESS MUST BE 400 
FOR ~SR AND TTY REiOER. TAPE MUST BE ON LEADER, 

7.2 OPER.TIONAL RESTRICTION 

NONE 
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R. MISCELLANEOUS 

T RAe K I 1\ G D 0 ~J ~J UN I} 5 U A L r A I L U RES 

rAILUHES THAT MAV OCCUR BECAUSE OF A FALSE ENTRV 
I~To A SU8TEST, CR A FAILURE IN A CONTROL ROUTINr 
PAT H E: R T 4 A N A. SUr- T EST • 0 E TEe T I 0 f\' 0 F" T ~ E S r MAY B [ 
ACCO~PLISHEC dY SEVERAL PROCEDUR~S. T~fRE IS A 
LOCA.TION CA.LLED "RETURN" TI-fAT RECORDS THE LAST Sue· 
CESSFUL SU8T~ST COM~LETEO. THE~E IS ANOT~ER LOCA-
rIC N CAL LED "S COP E F" " T j.j A T S HOW 5 HOW MAN V TIM EST~! E 
~UBTEST I-fAS 8(EN fXECUTEO. THERf. IS A~OTHER LuCA~ 
TION CALLED "ICOnl"" HU.T Ct1NTAI\IS THE ITERATICN 
COMPARISON VALUE. THE STAOK "R6" SHOUL(j Sf EQLAL 
TO "I:IIJFF" WIoIr".N TI-IF FIRST INSTRUr.TION OF T~E SUt~TE.~T 
IS E~TERED. TO PEGUCE INSTRUCTI0N ~XEcUTI0N IN ceN. 
rUSI~!G SITlJ~"'ION, THE "SCOPE" L.~Ir.ATICN FOLLOWING THE 
~U8TEST SHO~LD ~F C~AN~En TO A P~ANCH TO 1l-fE FIRST 
INSTRUCTION OF T~E SU8TEST (THE FIRST LOCATION r~l~ 
LOloilt\IG THE FR(Vlr,US SCOpr: LOCATION) AND THE "HLT" LO
CATI~N MAY Sf REPLAcED ~ITH A "Nnp". 

A USER M_V ADD A U~IQUE ROUTINE TO T~IS TEST TO ExERCISE 
A NON DEC OP1IO~, FOR CHECKING O,I,S INTERt.,CTIOf\J WITH i-lI3 
~XISTING DEC OPTIONS. 

r 0 R T Fe G U 8 LEe ~ E E I '! T ERA C T ION T H :: P- EAR E A ~ E W G Fe 0 !j ~ 0 R U l E ~ 
THAT SHOULD ~E FCLLOIoiEO. 

1. USE NO RFGISTlRS. 

2. THE ~OuTJNE SHOULD BE STAND ALO~E, 

4. CODE IN THE PRtMINQ AREA SH~LD SET I~TEqRU~T 
ENABLE, JNITIAL1~E DATA AND PAISE A rLAG IF ~ECESSARv. 

5. THE I~TERRUPT VECT~R STATUS ~ORO SHOULD CO~TA!N T~E 
~RIORITY LEV~L of TH( D~VICE. 

S. THE JNTE~RUPT VECTOR SH0U~D ~OINT TO YOUR STAND ALQ~~ 
ROUTINE. 

7. THE STA~G ALC~E ROUTINE WHEN COMPLETING ALL HOUSE KEEPING 
OPERATION ANn DATA COMPARISONS SHOULD THEN EXECUTE A 
I' R T 1" TOR E T URN TOM A I N LIN E COD E • 
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(IL CONT'D) 

INSERTION 0' USER 1/0 ROUTINES 

1. MAY BE INSEHTED IN BANK 2ERO WHERE I/O ROUTI~ES ExIST. 
r:"' 0 ROE V I r; E S THAT T ~ E USER D CI E" S N Cl T H A \ 'E, I F' CORE E )( P Af\: SIC N 
IS TO BE INHI8ITED, THt USE~ MAY OVERLAY THE EXPANS!O~ CODE, 

2. IF' THE ~~ER HAS MORE THAN 4KW OF' CORE, THE ROUTINE 
MAY 8E PLACED IN ANY OF" THE EXTRA \3HI~S ANC CORE 
E'XPANSIC t • BE INHIBITED. 

3. IN THE PRIMING CODE SEVERAL INSTRUCTIONS BEFORE THE 
TAG "M A ph. 1 NE,l j HER E I SAN Hi S TRue '" I n; J S R % 7 , @ # U S ~ p • 

THE SECOND WClRD OF' THAT INSTRUCTION IS AN ABSOLUTE 
ADDRESS THAT THE USER MAY CHANGE TO POINT TO HIS Rnu
T I t\ E. T H? USE R S H 0 lJ L D EX 1 T HIS P R I :'1 Pi G R 0 IJ T 11',1 E WIT H ~ 
RTS %7 I~STRUCTI0N. ' 

8.1 EXECUTION TI~E 

EXECUTION VA~IES ~ITH NUMBER OF DEVICES, rOR 4KW SYSTE~S WITH 
TTY AND HSR rN~Y. ASOUT 1 MINUTE WIT~· THE TRACE SIT. CL~A~ED 
ABOUT 1.5 MINUTES WITH THE TRACr BIT SET, 

WITH 28KW SYSTEMS USING TTY AND ~SP WITH -RACE BIT CLE4~rO 
AND WITH TRACE BIT SET. 
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Q, PROG~AM ~ESC~lPTIO~ 

THE DESIGN or THIS sYSTEM EXERCISE~ IS PREOICATE~ 
l!PON IT BElt\G PRIMARILV INTENDED F"OR A' PAPER TAPF 
SYSTEM WITH FOUR ~W OF" CORE. AN) T~AT IT BE EASY TO 
RUN ~ N 0 lJ Nne: ~ S T A '\ D • A L SO, T HAT ! T ~1 A V 8 c: ~11') D J F" lED 
E A 5 1 L Y TOE X ": t-< C I :. [ A WID E M I) L T I .~ t, J r n F" P ;:: 1 I P HER A L S , 
1 N C LlJ D I ~~ (, T H \ 5 E r:. F" THE C U S Tor" E R '~: CI ~ fJ i J E ? I G ~J • T ... E 
C ONCE P T r S TO.. H A V E. ALL 0 F. S I RED '/0 ;.( U ~l ".II r; G C OJ\; C U ~ .. 
RENTLY ~JTH lHE ~R~CESSOR TEST rr~ ~AC~GqOUND. THE 
DECI~iON WHI~H IIC DEVICES TO 8~ U~FD IS MAO~ AT 
S TAR T LJ P T I i'" r • THE D A TAP .A T T E R ~J:: ! ) S r. 0 I 'j THE F. X t. R ~ 
~ISER ARE FIXlO. FOR MECHANICAL DEVICES, SUCH A~ 
THE TTY qEACP~, THr;E !S NO AUTr')~"ATIC R::: .. SY~JCHRO"'I
~ATI~~ I~ IT'S TApr BECOMES OUT rF P~ASE WITH TH~ 
~ATA. 11 WIL~ ~FCnME NECESSARY ~O STOP T~E EXER. 
CIS EPA N'") M A /; U ALL Y RES V ~J C H R O~.JI 2 L T ioI E T t\ P r:: A til 0 R E::: TAR T 
THE r. x E f~ SIS E::· • 

T H [ REI S NOt: Ci NIT (i R I 'J T H ~ CON V f~ i\i TIC N A L SEN S E • E A C H 
DE V r C E T ~ A T r 5 T 1'\ R E EX E ~ CIS E 0 I~ t 5 IT'S 'l VoJ N 5':'" AN::: A .. 
LON ERe UTI til E T HAT (') ~ E ~ ATE S HI T H r I ~ T E ~ I:? J ;.' T M ( eE, 
THESE ROIIT I ~d::) NFED NO SUPERV I S I nt\j OR M8'·J I TOR I t\G 
AFTER THry ARl I~lTIATEO. THERE IS A PRI~ER A~Et THAT 
~HES~S THE SwITCu REGISTER TO sr~ WHAT JFVICES A~E 
TO HE INITIATED. THE PRIM~R AR~A SFT~ THE I~TER~UPT 
[NA8l.E aTT 11" THE: DEVICE STATUS :';EGI~TEq. nnTIAL-
I~ES THE DAT: PATT(R~ ANO INITtA-ES AN OPERAT[CN TO 
RAlS~ CATA rl AGS ON DEVICES THAf CA~ N~T INITIAT 
THE. M THE ~ S E L '., t:. S t T 101 EN, T I-l E P R 1 ~ n:t J U ~1 pST 0 THE R 0 ~ 
CESSO~ T(ST wHER~ THE lNJIVIDUAL DEVICES ARE SER ICED 
AT TWE INTEA~UPT ~ATE. 
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9. PROG~AM DESCPIPTION • CONTINUEO 

THE INSTRUCTION rXE~CI5ER IS A STRAIGHT LINE TEST 
OF INSTRUCTIONS, THE SEQUENCE If\; WHICH "HEV AI=<e: 
EXECUTED IS THE SAME SEQUENCE IN W~ICH THEY ARE 
SHOWN IN THE LISTING. EACH AREA O~ eOCE FROM 
"SCOPE TO SCOPE" IS AN INDIVIDUAL SUS-TEST. WIT~ 
swlT:H 11 Up THE SUS-TEST IS EXECUTED ONE TIME 
AND THEN THE NEXT SUB-TEST IS EXECUTED, AND so o~ 
TILL ALL SUB-TESTS ARE EXECUTED. HOWEVER IF SWITCH 
11 I S D 0 \oJ NTH E 5 U Fl- T EST I~ ILL 8 e: f)( E CUT Ens 0 MEl" N " 
NUM8~R OF Tl~E5 g[FORE ENTERING THE NEXT SUS-TEST. 
IF SWITCH 14 IS UP VOU wILL NEVER LEAVE THE CURRENT 
SUB-TEST YOU ARE IN, THIS USE IS INTENDED ~OR 
TROUBLE SHOOT 1 NG A MALF'UNCT I ON If\J .. SUs .. ,'EST. THE 
FIRST GROUP OF SUS-TESTS ARE THE BtNARyS AND U~ARYS. 
THOSE INSTRUCTIONS ARE TESTED IN THE INDEX MODEl 
SOUReE ONLY, DESTINATION ONLY, THEN 80TH SOURCE 
AND OESTINATION. THE SAME INSTRUCTIONS ARE T~EN 
TESTED USING THE IMMEDIATE MODE INDIRECT. THESE 
MODES ARE TESTED AGAINST OTHER MeOts. WHICH MAY U!E 
A REGISTER OP MEMORV LOCATION, TH~SE WILL 8E SWAPPED 
BETWEEN SOURCE AND DESTINATION, 

AFTE~ THE MODES AND INSTRUCTION HAVE BEEN PROVEN 
IN T~E WORD ~ODE, T~EY ARE THEN TESTED IN THE BVTE 
MOD E • 0 THE R T EST j N GIS A L SOD 0 NEW HER E l' HE" J S R '1 

INSTRUCTION IS TESTED IN NESTED CO~8INATIONS. A~L 
COMBINATIONS OF NUMBERS ARE TESTED USING THE COMPARE. 
ROTATE, ACD AND CO~~~IMENT INSTRUCTIONS. THERE IS 
ALSO A MINI~lJM TEST OF POWER rAIL AND A.U1'O REC('VF.:RY, 
WHlc~ IS NOT ENABLED UNTIL AFT[R THE 'IRST PASS OF THE 
PROGRAM, T~E PROGRAM REQUIRES TWO 8E~LS ON THE TTY 
TO MAKE ONE TRUE PASS OF T~E PRnGRAM. THE FIRST BELL 
OCCURS AFTER ONE PASS OF THE INS~RUCTInN TEST WITH 
THE TRACE BIT CLEARED. TH~ SECOND 8[LL MARKS THE 
END OF AN I~~TRurT!ON TEST PASS WITH THE TRACE BIT 
SET, THE REASON FOR EXECUTING ALL INSTRUCTIONS 
WIT~ THE TRACE BIT SET IS TO TAKE US INTO sERVrCE AT 
THE END OF EACH INSTRUCTION. 

THE CORE LAVCUT IS BROKEN INTO FIV~ DISTINCT PARTSI 

(1) THE TRAF CATCHER, 
(2) THE SET UP AND 1/0 PRIMER AREA AND 1/0 TEST ROU-

Tl NES, 
(~) TME PROCESSOR JESTS AND 
(4) CONTRO~ AND UTI~ITY ROUTINES. 
(5) CO~E DETECTOR AND EXPANSION ROUTINE. 
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Hl. LISTING 

11. rLOw CHA~T(S) 
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561 
562 
563 
564 
565 
566 
567 
568 
569 
510 
511 
572 
573 
574 
575 
'76 
57' 
518 
519 
580 
581 
582 
5A3 
58A 
5"5 
S96 
sa, 
5es 
589 
590 
5Ql 
592 
593 
594 
595 
596 
591 
598 
599 
6'110 
601 
6"'2 
6~3 
6C'14 
6('15 
612!6 
6~1 
6~8 

6~9 
610 
611 
612 
613 

21 liHl0 210 
~00,002 

12!01Z11004 
000,12l06 
00012110 
000012 
002112114 
000016 
00!2112l20 
210212122 
2101212124 
liHlI2I'12l26 
0021030 
000032 
02100:54 
~002136 
2121210421 
"'000 42 
210012144 
00il1'046 
000050 
012"11052 
0002154 
rlJ 12"!l 056 
IiHZHH1J60 
0000 62 

00°2 4 0 
HI 4 21021 
1044210 
171776 
~16022 
016676 
17 15 712l 
kHH:'212l0 
00"'0211 
021"'002 
11602121 
116000 
1760 4 21 
11621 4 0 
012100210 
00002'21 

121121121211212 
~0~1210121 
12101211211216 
01211212121121 
00121012 
0121121211210 
001212116 
"''''1210121121 
0121"'022 
1210121212121 
012112112126 
0002100 
1211211212132 
0121~21QJ0 
12112'012136 
121211211212121 
01211210 4 2 
12112100121121 
12112112112146 
121"'12112112121 
121121121052 
12112100121121 
C:H~00'6 
1211211210t2!0 
12112112112162 
121 IiH" 0 121121 

,ENoR 
,LIS" 
.A8S 

;COPYRIGHT 1971, 1972, DIC1TAL EQUIPMENT CORPORATION, MAYNARD ~ASS. ~1754 
:PDP11 PRELIMINARY SYSTEM TEST -~- TTY.PC11-LP11,Rfl1,TC11,KW11L,RK11,RC11,RiPl1 AND 
;TE5T SI~ULTANEOLJ5 RUNNING oF' 1/0, WITH PROCESSOR INSTRUc1'IO~ T:;:ST At'vD W'!T~ 
;WITH TRACE BIT ENABLED TO RE ~ONSIOER ~AINLINE CODE 

NOP=240 ,SYSTEM NULL OPERATION 
~~T=EMT J1R AP USED FOR ERROR P~I~TOUT 
SCOp£=TRAP 1TRAP USED SCOPE LOOP ANO ITERATION O~ SUB ~PC~~~MS 
CC=1'7776 
TDSRaTCSR 
8Un'.FIN 
5R=17757~ 
R100·,,0 
R101·~1 
RSR=~2 
RKWO~DCT="20et0 
~PWO~OCT=-2e"'~ 
~CWORDCT="20~0+~0 
~FWO~DCT=-20r0+40 
XX=12I 
, =0 
,REP" 100 
.+2 :T~AP ENTRANCE 
HALT ;TF!APP~D TO PREVIOUS LOc~TrO'\i 
.ENOR 
• +2 ;T~AP ENTRANCE 
H/u .. T ;TRAPPE')":'0 PREVIOUS L 0:-: !;. T I 0 ~\I 
.+2 :TRAP ENTRANCE 
HALT jTRAPPEo TO PREVIoUS l.. ("I CAT I C~! 
,+2 :TRAP rNTRANCE 
HALT ;TRAPPED TO PREVIOUS LOC.6 T IOi\i 
• +2 ;TRAP ENTRANCE 
HALT ;TRAPPED TO PREVIOUS L 0 CAT I 0 r~ 
,+2 ;TRAP ENTRAt\ICE 
HALT ;T~APPED TO PREVIOUS 1..0:;!TIO~,' 
,+2 ;T~AP ENTRANCE 
I-lALT ;T~APPED TO PREVIOUS LO':ATIO~IJ 
.+2 ;T~AP ENTRANCE 
HALT :T~APPED TO PREVIOUS LOCATIO:\! 
.... 2 ITRAP ENTRAt\ICE 
HALT :TRAPPF.:D TO PREVl()US LOCATIcr~ 
.... 2 ;TRAP ENTRANCE 
HALT ; TIHPPF:D TO PREVl()US I.. 0 C to T I O~J 
,+2 ;T~AP t:NTRANCE 

1-1 AI.. T ; TIUPPt:o TO PREVIOUS L 0 CAT I O~J 
.+2 ;T~AP ENTRANCE 
HALT ;TRAPPED TO PREVl()US LOCATION 
,+2 ;T~AP ENTRANCE 
HA~T ;TRAPPEO TO PREVIOUS 1..0CATION 
,+2 ;TRAP ENTRANCE 
I-IAI..T ;T~AF'PED TO PREVIOUS LOCATION 
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614 000064 0(21t"112!66 ,+2 ;TRAP PJTRANCE 
615 !iH10066 ~2112l0(!J0 ~ALT ;TRAPP~D TO PREVIOUS L.)::! T I Ol'li 
616 0021010 ('21~"72 , +2 :TRAP E~HRANCE 

617 o I,"HH 2 02121000 I-fALT ;TRAPPED TO PREVIOUS L C r,~ T I Ci\ 
618 000074 C'!!2l~~'6 ,+2 :TRAP ENTRANCE 
619 000016 (11~"'1?!00 ~ALT jTP;(APPr::D TO PREVIOUS L 'j r: ~ T I ':';h., 

6~0 CHH1H;'l0 (~t?J0102 ,+2 ;T~AP ;.:rJTRANCE 
6:'1 (HHH02 lL~"'00" I-lALT : Tc:( APPE::J TO PKEVICUS Lr~~:TI()' 

622 r,i"~'1 0 lIi' 4 r~~106 ,+2 : Tc:(AP F'HRA~~Cr 

623 000106 ~~ 0!il" ~ 0 HALT ;TRAPPF:O TO PREVIOUS L c r:::. T 10.': 
624 ":H~1tZ!110 00~112 ,+2 ;TRAP E\iTRA~~CE 
625 r.10011;2 ~V'~000 HALT ;TRAPPF':CJ TO PREViOUS V:"" TIC;', 

626 01210114 0~:1Il16 • +2 ;TRAP PJTRA~~CE 

621 v10e116 0?l"0~121 HALT iTRAPPEO "0 PR[V!OU5 V'\':' ~ T I 'J'j 
628 0iCHH20 ~V!0122 , +2 :TRAP (~nRANC[ 

6~9 000122 000000 l1ALT ;TRAPPr.O TO PF\E.VIOUS Vi"':, T i 01 
630 000124 1~:'Jr2I126 ,+2 :TRAP ENTRANC':: 
631 ~0"126 n0t?1Q12!0 I-IAI-T :T~APFF.Cl TO PREVIOuS L8r.:TI:)~ 

632 0~~1.3" rI?!(lI132 ,+2 ;TI;AP PJTRANCE 
633 000132 n~0~00 H~LT ;T~APPED TO PhEv!OUS Lj ,: .'. T I :1 ~ .. 
634 00!a134 V1~12l136 , +2 :HHP ENTRANCE 
6~5 000136 ('I~"0~0 HALT ;TRAPPED TO PF<EVIOUS L:';C.'. '7'! O:J 
636 00Ii114" IJ001 42 , +2 :T~AP E ~l T 4 ANCF 
637 000142 OrJ~000 .jAL T ;T~t..PPED TO PFEV!OUS L ~,: ... ~ T I () ~; 
638 "HH1144 (lel 0 1 46 ,+2 iTRAP UTRANCE 
639 0QJ0146 (;'~~0Q!" I-!ALT ;TRAPprD TO PREVIOUS L~1C~:I:h 

640 fH'J0150 0Ql:11 5 4! ,+2 :T~AP EtHP.ANC( 

641 000152 0!?l'H~00 HALT :TRAPF'ED "'0 PRE.VIOUS L1': t,'r 10 ', 
642 000154 0021156 ,+2 :T~AP ENTRANCE 
643 000156 ?'0~000 HALT ;TRAPPED TO PREVIOUS L:-1C ,\ T lOt,: 
644 012HH6QJ 0021162 .+2 :TRAP ENTRANCE 
645 LHHH62 r,012J000 -IALT :TRAPPED :0 PREVICUS L:lC' T ! 0 ~J 
646 00rt:164 li"')"'1 66 , +2 ;TRAP E~,ITrtAr~cE. 

647 000166 0~12l12!t?,0 ~ALT :TQAPPE'D TO PREVICUS L:1 C·~ TIC \ 
648 k:l00170 Ql0~112 , +2 ;TRAP ENTRA\jCE 
649 00121172 0tH'I!2I"''' ~ALT ; rR/lPP[[J "~ 0 PFiEVICIJS t.. f>: ;'. 1" I 0 ~ ~ 

65121 000174 110~1'6 ,+2 ;TRAP U'H A~,CF 
6'51 I,H'J 121 1 76 0000liH!I I1ALT ;TRAPprl) ~o p~, f.. V IOuS L'):-:~T[C'r..1 

6';;2 0"02'''' r~0t'l202 • +"2 ;TQAP r.~HRA~JCE 

611)3 00~202 012l3012l0 HALT iTRAPPED TO PREVIOUS L "'r: /', T I C\ 
654 ~00212l4 ~~~2~6 ,+2 ;T~AP EN T R A ~~~E 
655 000212!6 00~0~0 ~ALT ;TRAPFri'J ~o PREVIOUS L:; s:~ ;- ! ;;... 
656 000210 0121~212 ,+2 iTRAP FNTRA\lCE 
657 000212 0!?J~000 HALT ;TC1APprD TO PREVIOUS L:"lc..rIOI\ 
6138 ~H""214 00t'l216 ,+2 :T~AP ENTRANCE 
6'39 000216 rH'l~12'00 I-lALT ;T1:!APPED TO PREVIJUS LOS,,:ICHJ 
660 ~10022" 00121222 ,+2 ;T=!Af.l F:NTRM~CE 

661 0~0222 11 I2l 0 121 0121 HALT :TRAPPED TO PREVIOUS V"'/'" /. T I O~j 
662 21"''''224 021 0226 ,+2 ;TCHP p·JTR A\lCE. 
663 "fi:H'J226 0"'''000 I-lALT ; TRAPFC) TO PF<CVIOUS L n r .. T to \) 
664 ""'0230 "12l02~2 ,+2 ;TRAP (iHPANC[ 
665 000232 0121001210 ~ALT ; HIAPPEO TO PREVIOUS V)r: .. T I O~J 
666 000234 O?H'J236 , +2 jT~AP E"NTPANCE 
667 12100236 QlI2l"'~HHZI HALT :TRAPprr:'l TO PREVIOUS L () C.:. i I('P'./ 
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668 00"240 01Z1~242 ,+2 ; TFUP ENTRANCE 
66; 0~"242 013210130 HALT ;T~APPED TO PR~VIOUS LCC~TION 

610 13130244 012102 46 ,+2 ;TRAP ENTRANCE 
611 13130246 00211300 HALT ;TRAPPEO TO PREVIOUS LOCATIO~J 
612 131302513 1313 21 2'2 , ... 2 ;TRAP ENTRANCE 
613 11:11313252 002101210 HALT I T RAP P e: 0 TOP R E,V IOU S LOCA,TION 
6'4 000254 013 02'6, .+2 ITRAP ENTRANCE 
615 00"256 ~0001Z10 HALT ITRAPPED TO PREVIOUS LOCATION 
6'6 02113260 1il1Zl0262 .+2 JTRAP F:NTRANCE 
611 000262 (iHlI1il000 HALT ;TRAPPED TO PREVIOUS LOCt.TION 
618 1300264 01321266 .+2 ; TRAP Et-HrUNCE 
619 000266 0130113013 HALT ;TRAPPED TO PREVIOUS l.OCATION 
680 0130210 00 13 212 ,+2 ;TRAP ENTRANCE 
68:1 1300212 "'1321000 HALT IT~APPED TO PREVIOUS LOCATION 
682 000274 01321216 ,+2 ; T RAP' e: N T RAN C E 
68'3 13013216 131321130121 HALT ;TRAPPEO TO' PREVIOUS LOCATION 
684 000300 01303132 .+2 : HUP ENTRANCE 
685 IZ11Z112lJ02 "'13131300 HALT ,TRAPPED TO PREVIOUS LOCATION 
686 131303134 1313133216 ,+2 : TRAP ENTRAI~CE 
68' 000306 0132113130 HALT ;TRAPPED TO PREVIOUS 1..0CATION 
68'8 I2lQH~31121 2112121312 .... 2 ;TI'1AP ENTRANCE 
689 000312 Ql 132113 1313 HALT ;TRAPPEO TO PREVIOUS 1..0CATION 
690 1(11313314 01313316 .+2 ;TRAP ENTRANCE 
601 000316 0~01Z100 HAl..T ;TRAPP~D TO PREVIOUS l..OCA.TION 
6Q2 0003213 eI((J1ZI322 .+2 iTRAP ENTRANCE 
693 000322 "'000130 ~ALT ;TRAPPED TO PREVIOUS I..DCATION 
694 01313324 0013:326 .+2 ;TI'1AP ENTRANCE 
695 000326 ~Ql((J01Z10 HALT ITRAPPEO TO PREVIOUS LOCATION 
696 1300330 0013332 ,+2 iTRAP ENTRANCE 
691 000332 IZIIZ1r2!1ZI 13 0 ~ALT :TRAPPe:O TO PREVIOUS l..OCATION 
698 13130334 el01Z1336 .... 2 :TRAP ENTRANCE 
609 0130336 0000130 HAl..T ;TRAPPEO TO PREVIOUS l..OCATION 
'1PJ0 01303413 "003 42 .+2 ;TRAP ENTRAfo.JCE 
1t!1 1ZI('HlJ3.2 "'21013013 HALT :TRAPPED TO PREVIOUS LOCATION 
102 11'13121344 17.1130346 .... 2 iTRAP ENTRANCE 
'103 1313121346 011'210130 HAl..T ,TRAPPED TO PREVIOUS 1..0CATION 
1 Ii! 4 01303'13 01317.1352 .+2 iTRAP ENTRANCE 
'1"'5 13003'2 21011'1300 HALT :TRAP~ED TO PREVIOUS LOCATION 
1~6 000354 0003'6 ,+2 :TRAP ENTRANCE 
101 0130356 "13 21 00121 HAl.T :T~APPED TO PREVIOUS I..OCliTION 
1188 013036121 "13((1:562 .... 2 :TRAP ENTRANCE 
'1"9 13130362 QlIZI((1tZ1m0 HALT :TRAPPEO TO PREVIOUS 1..0CAilON 
'1UJ 2112121364 01311'366 .... 2 iTRAP ENTRANCE 
'111 013121366 00Cll0rzlm HALT :TRAP~EO TO PREVIOUS 1.. 0CA,'ION: 
712 013133113 0010312 .... 2 ITRAP ENTRANCE: 
113 01313312 0131321210 HALT ITRAPPEO TO PREVIOUS LOCA1'ION 
11~ 1300374 01313376 , ... 2 :TRAP ENTRANCE 
'15 1300316 013000121 HAI..T ;T~APPEO TO PREVIOUS LOCAlION 
'116 17.I((1211Z11~ .-14 
111 0131211314 01301316 ,+2 
118 11'131312116 0021013121 ~ALT JrALSE T~ACE TRAP 
'119 01317.1030 ,-3121 
120 1211210030 11'1'5413 PRINT IrOR lolA!..T TRAPS 
121 12112112112132 01Z112J3 41lJ 340 lHtGHEST P~IORITV 



·MAIN. MACY11.~l5 7-MAY-72 23Z15 PAGE 19 
T17QE:4 

722 
723 "00034 
724 0'HJ036 
725 
7~6 

7'-1 
7:'.S 
729 
7:5~ 
7~1 
132 
733 
7~4 

1~5 
7~6 
737 
138 
139 
74~ 

741 
74 2 
743 
'44 
145 
746 
747 
748 
749 
750 
751 
7'2 
'53 
754 
755 
756 
757 
7'8 
759 
1~~ 
761 
762 
'63 
7~4 
765 
766 
761 
168 
169 
77~ 
711 
772 
773 
114 
"5 

000060 
12100062 
000064 
121210066 
00007121 
002112172 
0eJl2I~74 
0012112176 

1210010121 
00011212 

12100200 

0211321214 
0011321216 
01210210 
eJI2I121212 

121021214 
0210216 

''''1'12122121 

'i10~034 
J16:3?4 
I~" k?l0 c,,' 
10t'1221el 

k:1"''''~~0 
001364 
00"'2 1210 
0211440 
~~~2!'1121 
12!~1466 

~032~''':J 
~131560 
?-0:;'20 121 
;~0"'1Q10 
2'01664 
~)'3~3"10 

~0022!0 
01321137 
0002~4 
002450 
~~0~240 
002352 
0121 121 240 

1210"214 
~"'2534 
00 121 31210 
7l"'~220 
"'12121 64 

130eJ5~2 

,=34 
C;COPEC 
tI 

.=200 
;(R6) I~ THE STACK P~INTER 

:USER TRAP 

;(R6» IS T~E PC+2 rF LOCATION WHERE THE TRAP ORIGINATED 
; FOR NOR MAL 0 PER A T I 0 ~i RUN W I HI ALL S WIT p .. E Ii GO W N 
:SR 15=1 OR UP---HAL T ON ERROR 
:SR 14=1 OR UP---SCC0E LOOP 
:5R 13=1 OR UP---IN~TBIT FRINT OUT 
:SR 12=1 OR UP---IN~I8IT TRACE T~APPING 
;SR 11=1 OR UP---[NWI8IT SUS-PROALEM IT[PATICN 
iSH 10=1 OR UP---IN~I8IT PRoCESSOR TEST 
iSH 09=1 OR UP INHIS"T VARIABLE CORE EXPANSIC~ 
iSH 08=1 OR UP RESTAfT O~ ERROR 
;SPECIAL DELETE SWITCHE~-SrT RESPECTIVE SWITCH TO A 1 TO I~HIBIT 1~ITI4T!ON JF J~VJ~: 

;SW 0=1 INHIPIT TTY nUT PUT 
:Sw 1=1 !NHI~IT TTY ~NPUT 
;Sw 2=1 INHIRIT HSP 
:Sw 3=1 I~HIRIT HSR 
;5W 4=1 tNHJRIT LINE CLOCK 
:sw ?=1 !NHI~IT ~C, rF, ~Kt RP DISKS 
:SW 6=1 INHIRIT TCll uEC:APE 
:SW 7=1 INHIRIT LINE PRINTER -.- IF" LI~~ PRI~TrR IS USED, ~UST ~~STA~T AT SC' 
i I F EAF~ EX I ST IT WI l.l eE ALITOMAT I CALLY S(LECH.n, 
iPDP11 ~IMULTA~Enus )/0 

.:621 
TTYINH iTTy IN INTERRUPT VECT~~ 

221" 
T YOU T R : TTY 0 UTI N T ERR U P T VEe T ",I ;: 
2210 
H S R r ~J R ; H c:; R I:~ T ERR U P T VEe Trl R 
200 
4POUTR ;HSP INTERRUPT VECTOw 
200 
• =UH" 
LK3 ;I~TrRRUPT VECTOR LI~E CLOCK 
3~12I ILEVEL SIX PRIORITY 

.=2121(1' 
JMP 
.=2214 
IRF 
240 
IRe 
240 

.=214 
F"ENDia. 
300 
.=22C'l 
IRK 

@I#srr..RT 

iRF'11 !')ISK 
;LE:VEL 5 
iRe DISK 

;DEe TA~E 
;LF:VEL ~ 

;RK DISK 
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176 0121121222 eH?l02 4 0 240 
711 
178 "0~254 ,.254 
'79 000254 QJ~2266 lRP ;RP DISK 
180 It'''2' 0 2 56 12l~12l240 24~ 
?e1 
782 177776 STATUS=177776 
783 00~26121 171560 TRCSR: 177560 
784 000262 117562 TRDRI 17 7562 
7!5 QJI2I121264 171564 TTCSR; 177564 
1!6 001Zl266 171566 TTDI3R: 177566 
787 0121121270 17 1550 HRCSR: 177550 
.,88 000212 171552 HRDI3R: 177552 
.,89 000274 17'5~4 HPCSR: 177554 
190 1210121276 17 7556 HPDI3R I 177556 
791 • 012103~0 1715 46 LKCSR: 177546 
1q2 ~0031212 171514 LPCSR: 177514 
19! .00031214 177516 lPDBR; 177516 
794 ' 0012131216 11147121 RF'OAE: 177470 JDISK ADORESSAND ERROR 
195 01210310 171466 RFDAR: 17 7466 ,DISK .DDR~SS REGISTER 
196 01210312 171462 RFWCI 177462 ,WORD COUNT REGISTER 
197 000314 17'464 I1F"CAR: 177464 ,CURRENT AODRESS REGISTER 
198 000316 11746121 RF"CSR: 177460 ,STATUS RECISTER 
799 12100320 177461 RFCSRH: 177461 .HIGH eYTE ADORESS OR CSR 
8"" 1300322 177442 RCOARI 177442 .OISK .DORrss REGISTER 
801 12100324 11145121 RCWCI 1774'0 ,WORD COUNT REGISTER 
Si2!2 000326 117452 RCBAR: 1774'2 'CURRENT AODRESS REGISTER 
80! 00033121 1"446 RCCSRI 17741\6 .STATUS REGISTER 
em4 12112113332 171447 RCCSRH: 117447 ,HIGH eYTE ADD~ESS OR CSR 
805 ' 000334 117413 RKDAH: 177413 ,HIGH IYTE or ~ISK ADDRESS 
8i2!6 ·000336 177412 RKDA£: 177412 .DISK AOOR£SS REGISTER 
S~1 00!Z134121 177406 RKWCI 177406 'WORD COUNT REGISTER 
8~8 00121342 11141121 RKBAR: 171410 'CURRENT AODRESS REGISTER 
e~9 000344 17141214 RKCSRI 177404 ,STATUS REGISTE:R 
61121 00121346 11140, RKCSRH: 1774e15 .HIGH BYTE ADDRESS OR CSR 
611 ·12101213'0 1173et4 MQ: 177304 .EAE L.OCAT!ONS 
812 121003'2 177302 AC: 177302 
813 '000354 171310 SC: 17731121 
814 ,000356 17 7311 SRE: 177311 
S15 12100360 177306 MUll 177306 
a16 00121362 17 7300 o I v : 177300 
a17 000364 171312 NOR: 177312 
SlS 131210366 117!14 LSH: 177314 
819 012103'121 171316 ASH: 117316 
820 
821 ;DECTAPE ADDRESSES 
822 11'3 4 0 TC=117340 
823 01210372 17 7342 TCCI'11 TC+2 ,CONTROL AND F'UNCTlON 
824 01210374 1713 40 TCSTI TC IG[NERAL STATUS 
82!5 000376 171350 TCDTI TC+10 
826 001214121121 00044121 BR S:TA~T ,DATA 
821 13"04"2 17'3 44 Tcwce TC+4 ,WORD COUNT 
828 130041214 177346 TeBAI TC+6 'BUS AODRE!S 
829 121121041216 0017.!214 TC I V I 214 JDECTAPE INTERRUPT VECTOR 
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830 0121"'41121 
831 121121"412 
832 00"414 
833 00121416 
834 0012142121 
8:55 00121422 
836 000424 
831 0121121426 
838 121121043121 
839 0121121432 
840 
841 
842 000434 
843 00121436 
844 021121440 
8'5 000442 
846 00121446 e., 21004'0 
8'8 01210452 
849 1211210454 
8!51Z1 01210460 
851 000462 
852 01210464 
8'3 0121121466 
854 121121"'470 
855 1211210472 
8!56 012112150121 
851 
8158 
BI!9 
86121 1210121502 
861 01210510 
862 00121514 
863 0012152121 
864 000526 
865 12101215:52 
866 121005 4 0 
861 000544 
868 'H?J 121 55121 
869 0121121554 
810 0210560 
871 000564 
872 30121566 
8'3 12100572 
874 00121574 
815 21012161210 
876 00121602 
8'11 0121061214 
878 
819 021121606 
8R" 00121612 
881 12100614 
882 0121062121 
8e3 000624 

176722 
176725 
17 6724 
176710 
116724 
11&116 
176720 
116714 
17 6 715 
00012100 

01 0 1 46 
01 0346 
0050121:5 
012701 
06210.3 
062103 
(?!~1775 
02~121 
1211001 
10 4 000 
012603 
012601 
000207 
012767 
0000~2 

0H>767 
005067 
012706 
012167 
1210512161 
012767 
1210 5067 
121161"2 
005067 
01 2 700 
1211271211 
1"44 00 
050077 
000005 
03012177 
12101401 
104000 
121442121 

2112706 
k'l2IQ!0Q!!:> 
21521077 
030077 
00121211 

2103256 

0021240 

1710~2 
Q!156~4 
21166 76 
000'~6 
2115650 
210213421 
2114772 
21021612 
177014 
2102112'21 
1210211"1 

2116676 

171444 
171440 

2115656 

1772J6 

RPCAI 116722 
RPDAH: 176725 
RPDAE: 17 6724 
RPOSR: 17671'" 
RPDAR: 176724 
qPWcl 176116 
RPBAR: 176720 
RPCSR: 176714 
RPCSR!.j: 17671~ 
RPFUNcrI0N: 0 

,CVLINCER ADOR~SS RP11 DISK 
.HIGH BYTE O~ DISK ADDRESS 
'DISK ADORE:SS 
,DAIVE STATUS REGISTER 
JDISK ADDR~SS REGISTER 
.WORD COUNT REGISTER 
JCURRENT ACDREsS REGISTE~ 
'STATUS REGISTER' 
JHIGH BYTE ADDRESS OR CSR 
JOISK COM"'ANC'l 

;THIS ROuTINE CHECKS THE 
l8Y DOING A eHECK SUM ON 

READ DATA BurrER Tell 
nlE DATA 

TC1: MOV ~1,.(6) 

t"IOV ~3,·(6) 

CL.R ~3 
MOV #TCRPU~,%l 

TC~: ADD (1)+,%3 
ADD (1)+,%3 
REQ TC2 
r.MP %1,#TCRBU~+1021~ 
RHI ,+4 

NOE.AE: 

!.iL.T 
MOV 
MOV 
RTS 
MOV 
RTI 

(6). ,%3 
(6)+,Y.l 
%7 
#240,EAESRT 

;START UP FO~ MI~I M0NITOR 

START: ';10 V 
ESTART: CLR 

MOV 
MOV 
CL.R 
MOV 
CLR 
t-AOV 
CLR 
MOV 
~~ 0 v 
SCOPE 

START2: 815 
RESET 
81T 
PEQ 
f-ILT 
SCOPE 

SR,RCG1 
I courn 
#8UF'f."",X6 
#START2.~ETuRN 
SCOP:;:F 
#340.STATUS 
PRF"L.AG 
REG1.RSR 
SR 
#l,,~,Rl~1? 
*101,R101 

RUI0, ~TRCSR 

R10",,~TRCSR 
,+4 

,SAVE THESE ON T!.iE STACK 

,SUM OF' DATA 
,AOORESS or READ BU~FER 
,EVEN ADD 
,ODD AOD -2'S COMP~IMENT 

:AT END OF BUFFER? 
;YES BRANCIoI 
JDATA ERROR 
,RESTORE Tf-IE REGISTERS 

,EXIT 
JBRANCf-I AROUND EAE ROUTI~E 
'JUMP OVER EAE SECTION 

,MOv SR TO REGISTER 

,SET UP 5T4CK 

:LOCK OUT INTERRUPTS 
:PRINT ROUTINE BUSV 
:SAVE SWITCHES 
JrOR 11/45 DISPLAy 
:INTERRUPT ENABLE 
;I~TERRUPT ENABLE AND GQ 

;INTERRUPT ENABLE 

lRESET DID NOT CL.EAR INTERRUPT ENABLE 

;OOES "RESET" 
MOV 
RESET 
AIS 
~IT 
8NE 

ON THE BUS LAST TOO LONG 
*8U~F."6 :S[T UP STACK 

R10e,.TTCSR lSET A BIT 
R100"TTCSR lIS IT SET 
,+4 
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aS4 0el0626 
BS5 000630 
eB6 ~00632 
B!1 00171636 
SB8 0013642 
ea9 '-l006~4 
8Q0 12I~Q!646 
891 000654 
892 000662 
89:3 00111666 
894 000674 
895 000702 
896 00~710 
897 000714 
89a 000722 
899 0@0726 
900 00;r,732 
9~1 000736 
9212 000744 
90~ 1.300750 
904 000752 
905 000756 
90]6 1.300762 
9~7 000764 
908 000770 
9~9 000774 
91121 i3007 7 6 
911 12101002 
912 1301004 
913 12101010 
914 1301014 
915 001016 
916 001022 
917 001024 
918 1301030 
919 001034 
920 001040 
921 001042 
922 001046 
923 kHl1052 
924 12101056 
925 001060 
926 00112166 
927 1210112172 
928 001074 
9~9 12101102 
930 001106 
931 12HH110 
932 0131114 
9:53 0101116 
934 "01122 
9:35 01.311:5121 
9:56 001136 
93' 0011 44 

1~4012l121 
l~4400 
('50077 
C"C'l5077 
10 4 400 
~iel0Vl05 

n12767 
(112737 
rH~5777 
012767 
r~12761 

"12161 
005067 
n12767 
!~05061 
[~12106 
"~5067 
012767 
["3:::1227 
t~01002 
05012177 
03 0227 
;;10112102 
'"5 0177 
00 5777 
1~~4~5 
~3(~227 

C'l010212 
;~5r2!r2I77 
005777 
100407 
,13el227 
2112110214 
~10067 
0521171 
:.130227 
0~101214 
P'QJ'5067 
05012177 
03 0 227 
00105121 
2'12767 
10 577 7 
H 1el 315 
012717 
105717 
1e1 t2l 315 
(i'!~5111 

10 031' 
005~17 
2112167 
012767 
12112167 
012767 

177 4 26 
177422 

004272 
000472 
177 462 
130121121~6 
000121~2 
121000~1 
121121121'5121 
(1H'00~1 
12112107216 
016676 
01211217212 
0121034121 
01211210~1 

1713Z6 
00021Z2 

17721121 
1773~12I 

1772!>4 
171254 

121002110 

000 6 1121 
171234 
00012120 

1211210712 
177226 
12112101214121 

1211211122 
171334 

00121 0 15 
17132121 

1713212 

177274 
00121121Z6 
121435213 
12143'213 
12143'213 

015530 
1210012104 

17711121 
17 110 4 
012121526 

1211210616 

17712132 

1'6716 

171324 

STlI 

5T2: 

5T3: 

ST4: 

ST5: 

1166'. ST5A» 
1211211362 
00124. 
01211"'" 

HL.T 
SCOPE 
8IS 
CL.R 
SCOpE 
RESEi 
HOV 
MOV 
TST 
MOV 
MOV 
MOV 
CL.R 
MOV 
CL.R 
MOV 
CL.R 
MOV 
8IT 
8NE 
SIS 
sIT 
BNE 
SIS 
TST 
BMI 
BIT 
8NE 
BIS 
iST 
8MI 
BIT 
SNE 
MOV 
9IS 
SIT 
BNE 
CL.R 
BIS 
sIT 
BNE 
MOV 
iSiS 
BPL 
MOV 
iSTa 
ePL. 
TST 
BPL 
CL.R 
MOV 
MOV 
MOV 
MOV 

RlI210.GaiTCSR 
(f)TTCSR 

#SEGIN,RETUI~N 
#NClEi~E,@1¥4 

(IIMt':1 
#6.4 
#2,6 
#1.tlATA1 
DA,'A2 
#1.0ATA3 
DAT.4 
#BUFF,"6 
DEL..V 
#3'10,STAiUS 
RSR,#l 
STj, 
Rl"0,GtTTCSR 
RSR,#2 
sn~ 
Rl"1"TRCSR 
tlIoIPCSR 
5T:5 
RSR,#4 
5T:3 
Rl~0,GtHPCSR 
~HI~CSR 
ST4 
RSI~,#10 

5T4 
RllalZ, DEL.AY 
R11a1. 'HRCSR 
RSiR,#20 
ST5 
T I'ME 
Rll2le,'L,KCSFl 
RSR,#41!l 
ST6 
#5T5A •• 
GtRFJCSR 
.-4 
*15,tJlRPCSR 
"RPC~R 
.-4 
'RPOSR 
,-4 
'RPOSR 
*6 •• 
j43,03,R"UNCTION 
#4350J,RCFUNCT!ON 
#43'0J,RK'UNCT!ON 

IRrSET IS ON BUS TOO LONG 

;1' BUS HANG, CHECK NO S'CK TIMEOUT 

;TE:ST FOR EAE 
;TRAP IF' NONEXISTANT 
; •• 2-HAL. T 
zAN RTt FOR NON EXISTENT 1/0 
;8ASE DATA FOR TTy READE~ OR KEYBOARD 
;SASE DATA rOR TTy PUNC~ OR TElEPRINTE~ 
ISASE OATA FOR HSR 
18ASE DATA FOR HSP 

;FOR READE~ STALL • HSR -
;LOCK OUT INTERRUPTS 

ITTY OUi 

ITTY IN 
;TESi FOR OUT o~ TAPE 

;HSP 
;T£Si FOR OUT OF' TAPE 

;FOR STALL HSR 
JHSR 

iLtNE CLOCK 50 OR 60 CYCLES 

;WAIT FOR CONTRO~LER REA~Y 

iRESEi DRIVE 
lWAIT FOR CONTRO~L.ER READY 

;WAIT FOR ACCESS REAOV 

leL.R ATiENTION 

;WRITE CHECK/WRITE RF 
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001152 
~01160 

001164 
001170 
001174 
001200 
001202 
0012'.'!4 
001212 
001220 
001226 
~Hl1230 

riH11232 
001240 
001246 
1301254 
001262 
001270 
001276 
"01304 
001311''' 
1301314 
001320 
C:HH324 
~01330 
0013.36 
~eJ1342 
~"1344 
001346 
001354 
~01356 
001362 

001364 
001370 
0iU372 
001374 
01211400 
00141212 
001410 
001412 
001414 
~01420 
001422 
01211430 
001434 

0014:36 

012767 
110077 
11t2l077 
110017 
110077 
030200 
~01011 
C12767 
~127'7 
012771 
1057~2 
1~12!421 
2112767 
~12767 
1.l12767 
l12767 
:112177 
~12737 
IH2,37 
!"1007' 
'~~5037 
1'-'14737 
IHH,67 
!~!35 C'!6 7 
~~12,67 
:~050 6 7 
(~~i2l4C11 

~00001 
036127 
cH'U:3'3 
"0~161 
"13 0000 

j.05,77 
j.~0401 

1~4000 
105"., 
0~1413 
1.2,,67 
~101401 
1.13 400121 
10 5 267 
001121213 
012767 
0052 7 7 
(~~C1"~2 

e00000 

0435~3 
171132 
171154 
177134 
1712C'6 

002'24 
12I~2!>34 
0041~3 

0U1310 
12100137 
121;:'0117 
000137 
000121 14 
12102i21~6 
12I!211212~0 
176772 
12115'24 
0167~0 
015;556 
176456 
0000Z6 
1764'34 

176216 

1210271121 

176662 

176654 

0C'0016 

1210121121211 
176624 

177252 

1210132121 
177166 
1"1 44 

176544 
0121~602 
12100656 
0121121644 
11712114 
12112102121121 
0~i2I202 

176446 

121121121026 

MOV 
~OVS 
tAOVS 
t10VS 
~1OVB 

ST6: 8tT 
RNE 
~1 0 V 
MOV 
MOV 

ST/: TSTB 
8MI 
110 V 
110 V 
MOV 
~1 0 V 
MOV 
"'10 V 
MOV 
"10V 

STd: CLR 
.JSR 
,)SR 
CL.R 
~10 V 
CLR 
8R 

MAINLINE: 
BtT 
8NE 
JMP 

REGlI ~ 
;TTY RECEIVER 

TTYINR: TSTq 
RMI 
HLT 
TSTS 
REO 
CMPS 
PEQ 
HLT 

TTYlN3: INC8 
TTY7N4: 8NE 
TTYIN1: /v'IOV 
TTYIN2: INC 

RT I 

DATAl: XX 

#43;73,RP r UNcTtON 
R10e,'RF"CSR 
RUl2,IjIRKCSR 
Rl2J~,fjtRCCSR 
RH"~. tiRPCSR 
RSR, "?100 
ST7 
HTCF'IRST,TC':e:XPE 
#F"ENnj!,'iCIV 
#R+I~+RB·DO,~TCCM 
RSR 
STS 
ItST8.4 
#137.S0l. PAT 
#79"CL.I'IlCT 
#137,CURPAT 
#14,~LPDRR 
ttLP I:J rR, ~lit20'-" 
#2!?1e,t;J#t:!"'2 
Rl~r..(iilLPCSR 

~#TR?B 

%7I'::USER 
%7,0:-T1 
6 
#6,4 
STATIIS 
,+4 
WAIT 
SR,#2~0~ 

MA I t\l I NE 
~EGItJ 

VALUES ~ TO 377 

@lTRCSH 
• +4 

rilTROf< 
:TYP'~ 
ItTRCR,OATA1 
TTYIN3 

('l A T A:. 
TTY P,,2 
ttl,DATAl 
e<>TRC::'K 

938 
939 
940 
941 
942 
943 
944 
945 
946 
94, 
948 
949 
9'50 
951 
952 
953 
954 
955 
956 
9'57 
956 
959 
960 
961 
962 
963 
964 
9~5 
966 
967 
968 
969 
97" 
971 
912 
973 
914 
975 
976 
977 
918 
919 
980 
9~1 
982 
983 
9~4 
9~5 
986 
987 
988 
9A9 
990 
991 

ITTY THANSMITTER PRINT VALUES ~ TO 377 

001440 
001444 

TyOUTR: TSTB 
AMI 

~TTCSR 
,+4 

:T~LL nIS~ TO REAn n~ ~~JTE 

;F"IRST Fl~C~ ShOULD S( ~~~a 
:GO TO E~D iO~E G~ INTEP~UPT 
: Mr.t\/E REVERSE 
:L!NE PRPJTEf. 

;D~~'T rHANGE 2Z~ 
:RESET FOR START or LI~r ~ATTrRN 

:LtNE COUNT 

:LINF. F'EF.D TO PCl:,ITI(':\i ~ 'n·c: p 

i!NTERRUPT VECTC~ 

;PROCESSOR LEvtL 4 
;I~T[RRUPT E~ARL( 

:Nn "T" 81T FIRST PASS 
;FnR USEQ lID PR~GRAM 
;CWECK FOR CORE lxPA~SI~ 

;HALT FOR BUS ER~CR 
: F 1 R USE R I lOP R ::- ;; Fo' A ~~ 
;ALLOw Iil:ER~U?TS 

;WAIT HE;E Fa; I~TERRU~T; 

:I~wI8IT ~ROCE5S0R TEST 

;STATUS CV SlLECTEn GrvI~SS 

: F A L S E :t E ... U ~ N F' R 0 '1 I,j A I 1\' L ; ~,::: 
:TEST DATA r.0~ LEADr R 
:Ir LEADE~ GO SACK 
;NOT LEAOFR TEST FOP DAT~ 

; L A T A C 0 h' A R I r.; C ~J l R R [d1 
; r ~ r: REM E ~I T 0 A T A 

;!?ASE DATA 
:START READER 
i R ~ T U R ~; T [' M A I I, LIt' E" 

:EXPECTE[) DATA 

I n:ST rOR DONE 
;8RANCH Ir F"LAG FOU~D 
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992 
993; 
994; 
995, 
996 
991 
9~e~ 
999; 

1 IZI 0 121; 
1121~1 
10"'t 
112!03' 
1004' 
101215 i 

1006 
10121' 
10C'l8 
11lJQ!9' 
1010 
1011' 
1012 
Ul1! 
112114, 
112115 
11Z116 
112111 
112118 
11Z119 
UJ20 
112121 
UJ22 
112123 
112124 
112125 
1026 
1021 
112'28 
1029 
112130 
1031 
112132 
112133 
11Z134 
1035 
1036 
1031 
1121:'58 
1039 
1040 
12'41 
1042 
11214:5 
112144 
1'''5 

1211211446 
121121145121 
1211211454 
01211462 

001464 

01211466 
1211211472 
01211414 
1211211476 
1211211502 
1210151214 
1211211512 
I2I1ZJ1514 
1211211516 
12101522 
12101524 
01211532 
01ZJ1536 

21121154121 

012115 4 2 
12!12J15~0 
~01556 
01211560 
001564 
001566 
12112115'0 
01211576 
1210161212 
001610 
001612 
~01616 
1211211624 
001630 
001632 

1211211634 
!Z.II2I1636 
"01640 

01211642 
12101646 
12101654 
12101662 
12101664 
1211211670 
2101672 

UJ 4 0121121 
12'5267 
016777 
QH~021el2 

12l12ll?l 121 12J0 

105777 
1004~1 
11214!Z.11210 
1('5777 
eH?J1413 
12'767 
00142'1 
112J4121~12I 
11215267 
CH'l1 121 03 
012767 
1210 5277 
1210012102 

0'''-:'1210121 

012767 
016777 
000002 
1QJ 5777 
1012141211 
10 4121 00 
121467'7 
1210 5267 
"26727 
0011211215 
1211215067 
QJ56777 
105267 
12!01744 
(i'l1ZJ12I746 

0(2""'0012! 
0121021121121 
121 IZJ 1210 1210 

012150:.n 
052177 
1ZJ52767 
121212101212 
105777 
1121r2l4211 
1040021 

0210016 

~f{l12l0211 
176532 

00210210 
00eJ0~rz 

176!;U'J 

(210121044 
0il0034 
00"'030 

121000221 
1Z10!Z.1016 
121012!0214 

001760 
0001~0 
001211210 

17 64 U) 

17661214 

012!12!026 

IZJ 130 IZJ 64 
1165213 

176444 

HL.T 
INCa 

TYOUT1: MOV 
RTI 

DATA2: xx 

DATA? 
DATA?,@TT[J8R 

IHSR SECTION VALUES ~ TO 377 

HSRINR: T5T8 
8MI 
HL.T 
TST8 
BEQ 
CMPB 
8EQ 
HL.T 
INCB 
ANE 

HSRIN1: t.10V 
HSRIN2: INC 

RTI 

OATA3: xx 

lilHRCSR 
,+4 

lilHRonR 
HSR P:2 
@lHRDFR,ClATA3 
,+4 

DATA:t 
HSRltJ2 
#ltlJATA~~ 
@lHRCSR 

IH5 PUNCH SECTION, VALUES ~ TO 377 
JENABL.E READER ON F'IX COUNT OF PUNCH 
HPOUT: MOV #0,DATA4 
HPOUT1: MOV DATA4,@HPD~R 

RTI 
HPOUTR: TSTB 

BMI 
HL.T 
BIC 
INC 
CMP 
BNE 
CLR 
815 

HPOUT2: I NCB 
AEQ 
8R 

DATA4: xx 
INTeNT: 0 
DELAY: '" 

@lHPCSR 
,+4 

DELAy,'HRCSR 
I NTC~H 
INTCNT,#14 
HPO\.JT2 
INTeNT 
DEL.AY,tiHRCSR 
DATA4 
HPO\.JT 
HPOUTl 

:FAL.SE INTERR~PT RFTURN 
; I NCRE~~E~JT OAT A 
;OIJTPUT TO DE:VICE 
;RETURN TO ~AINLINE 

;TRANSMIT1ED DATA 

; l~ DOr--IE SET 

;F'ALSE RETURN F'Ri"lM MApJLIf\,r 
:TEST DATA F'OR LEADER 
;lr LEADER GO BACK 
;NOT LEADER TEST FOR DATA 

lDATA COMPA~lSCN ERROR 
;INCRE~'ENT DATA 

:BASE DATA 
;START READEI.R 
;RETURN TO MAINL1NE 

IE'l(PECrED DATA 

ONLY (1 4 'rIMES) 
; INITAL DATA 
;OUTPUT TO DEVICE 
;RETURN T0 MAI~LINE 
; TEST I:"OR DONE 
;8RANCH IF ~LAG ~OUNO 
:F'ALSE l~TERRUPT RETURN 
:CLEAR HSR INTERRLPT ENABLE 
;COUNT INTERRUPTS 
:SAVE TO TURN READE~ ON? 
INO-NEED MORE TIME 
:YES RESET COU~TER 
;SET READER INT ENABLE 
: It\JCREMENT DATA 
;AT UPPER LIMIT START OVER 
;FINISH PEST OF' DATA 

;EQUAL 100 IF HSR RUNNlNG 

:TEST OF L.INE CLOCK, INTERRUPT FOR ~5 SECO~DS THEN STALL FOR 5 SECONDS. 
LK1: CLR 

RIS 
815 

LK2: RTI 
LK3: T5T8 

AMI 
~L.T 

~*TIME ;CLEAR LINE CLOCK rIMER 
#100"L.KCSR 
#100.5TATUS 

~LKCSR 
,+4 

lRETURN TO MAINLINE 
;TEST F'OR DONE 

lFALSe: INTERRUPT 
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10<46 
1041 
12148 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
12156 
1057 
1058 
10'59 
10~'" 
1061 
1062 
1063 
1064 
1065 
1066 
1061 
1068 
1069 
U170 
1011 
1072 
1073 
1074 
1015 
1076 
1017 
1018 
1019 
le!a" 
10e1 
UJ!2 
le!A3 
1084 
1085 
1086 
1087 
10B8 
112189 
1090 
1091 
1092 
12193 
112194 
112195 
1096 
1091 
1098 
1099 

001614 
001702 
001706 
~01714 
001716 
liHH724 
001732 
001740 
rll01742 
;,H?l1746 
001750 
001756 
(H~1760 

001762 
001770 
001776 
002002 
0102004 
002006 
002012 
002014 
002016 

~02024 
002026 
002032 
002040 
002042 
002046 
~02050 

0022156 
002060 
01321364 
002072 
002076 
01021013 
002106 
01321113 
002114 
0132116 
0132124 
002126 
0132130 
002132 

002134 
01321413 
13132146 
13132154 

042711 
00 5 237 
022737 
103362 
~42777 
042167 
022137 
0~1740 
105171 
10~37' 

. 042717 
n~0751 

rH10000 

016767 
016777 
1~5777 
1~"40!; 
0(H~002 

1~5777 
100401 
104000 
02 6,27 

00141!::i 
005267 
0267?7 
0014~3 
'~05267 
("H'J~750 
~12767 
0~0744 
005k'167 
012717 
105,77 
1t"0375 
026727 
031403 
005267 
0"H~722 
012767 
0[30716 
r~f2I'?l000 
QlQ""1r?lf210 
0000f21f21 

005077 
1211 6777 
12112777 
113717 

0C02~0 
QH.:1 7 60 
0;;6.344 

I2JfJ012l1Z! 
00f211~10 
01.)7020 

000142 
3~10132 

17632)0 

176270 

0013100 
0~H1H"'0 

QlCeJ046 
000012 
1762~4 

Q!v.HZI024 

1761 76 
000356 
17602)0 
002226 

176376 

01211760 

176354 
1760 4 4 
0k'l1760 

176322 

176212 

17617. 
11616. 
176162 

LK4: 
SIC 
INC 
CMP 
QHIS 
BIC 
RIC 
CMP 
REQ 
T5 T8 
BPL 
AIC 
gR 

tt2rae.'LKCSR 
~# T 1 t1E 
#33~0.,~#TIME 

LK2 
#10e,(.IILKCSR 
#HH~. ST ATUS 
#36er.'. ,"#T I ME 
LKl 
@lLKCSR 
,-4 
#2eJZ,(.iIl,.KCSR 
LK4 

ON INTERUPTS ENTER HE~E 
A LAPS OF 55 SECONDS 
A R H' CHI t-:- TIM E i.. E SST H A 'j 3 5 S F.: CON D S 

iLOWER PRIORITY 
; 0 ~~ E M I t\1 U TF.: u P 
:YF.:S-RESET Tlr-1ER 
;Nn~SKIP ~~ FLAG TILL IT IS, 

:CLEARS THE FLAG 
; F .j U N D F LAG G (\ 1 i j C Fi E :"1 E ~n (J U 1\) H. ~ 

Tl~E: t7I 

;LINE PRINTER SHnULC RAISE pROCESSOR PRTGRITY TO L~VEL O~ LINE o;I~TER 
;INTERRUPT VrCTOR IS ~~0 

LP1: 
LP2: 

LPINTR: 

LP6: 

LP4: 

LP:;: 

CURPAT 
SOLPAT 
CLINCT 

~A 0 V 
~Ov 

TS T8 
8~1 
PTl 
TSTB 
PM1 
HLT 
CMP 

REQ 
INC 
CMP 
REQ 
INC 
8R 
MOV 
~R 

CLR 
MOV 
TSTS 
9PL 
eMP 
SEQ 
INC 
~R 
~10 V 
8R 
~ 

Y': 
o 

SOL P I. T , CUR PAT 
CURP4T,"LPDSR 
Ij!)LPC'";R 
LP6 

~LPCSR 
• +4 

CLINCT,#79, 

LP4 
CLlt-.~T 
CURP.A T, #137 
LP3 
CURP~T 

LP2 
#4~,r:URPAT 

LP2 
CLlf\CT 
#12,@'LPIJ8R 
@lLPCS R 
• -4 
SOLPtf,#1:!7 
LP5 
SOLP,q 
LPl 
1t4I?l,SOL.PAT 
LPl 

;START OF LINE TJ CURRENT 
:CURRENT PATTER~ TO LINE pql~TFR 

;RETURN TO ~AIN LINE 
;T~ST FOR FLAG 

;FALSE RETURN FROM MAI~ LINE 
iTEST FOR END OF LINE, 
: C 4 A N GET HIS V A L U E FaR 1 ~;:: C (j L 'j '-1 \J P R I ~: T ; ., 
lGO GENERATE CR/L~ 
: I "I eRE 1.1 E ".1 T l. I i,i E Po SIT I (') ~ r:;~) U I"; T 
: T EST F 0 ~ M A X I M Jj 11 PAT T F. ~ • ~ 
;YES ; GO TO LP3 AND RES~T 
:Wl .. If\lC~E:viENT TO ~EXT PATTER', 
:Gli SEND IT TO LINE PRP'T(R 
:~ESET PATTERN AND SEN~ TC PRI~TER 
;SENT TO LINE PRINTER 
:RESET l.INE COUNT 
:l.tN£ FEED 

:START OF LINE PATTERN 

:INC~EME~' START OF LINE 

;~ESET START OF L.INE 
:PRINT 
; CUR R E ~JT C" A RAe T ERe E I ~,G P R I '~T ::: D 
:STARi OF l.INE C~ARACTER 
:POSITION OF LINE 

:RK11 DISK TEST INTERRUPT LEVEL 5, 20~0 WORD TRANSfERS 
RKSTART: CLR ~RKOAE ;INITIAl.ltE DISK _ DAR·DAE 
RK1: MOV LLIMIT.~RKBAR ;CORE BASE 

MOV #RK~0RDCT'~RKWC ll.ENGTH n~ TRANS'ER 
~OV8 ~#RK~UNCTION,'RKCSR ;WRITE OR WRITE CHECK TO 2ISK 
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lU"" 002162 000002 RTI ;RETURN TO MAINLINE CODE 
11~1 002164 0:32177 10121221Ql 116152 IRK: 81T #1"'0:~?0121, '-RI<CSR :I~TERRUPT VECTOR POINTS HERE 
l1Z2 002112 1303002 BGT ,+6 
13,1J:5 002114 104000 HLT ;RI<-li ERROR FLAG UP OR QEADY No~r UP 
11Z~ 002176 000156 8R RKSTART 
1105 002200 0:32111 1211210037 116130 AIT #37, I~RKOAe: ;OISK AT UPPER Ll~\ti1 
11Z6 002206 0013'~ RNE RKl aNO 
11Z1 002210 122117 13021031 176116 CMPe #:31, '~RI<DAH 
liZ' 002216 00135fZ1 BNE RKl INO 
112'9 002220 000337 131212226 SWAB ~.RI<F"UNCiION ;CHANGE COMMAND 
1110 002224 0001 43 8R RKSTh.RT :R~SiART NEW TRANSrER OF" DISK 
1111 
1112 002226 000000 RKF"UNCTIONI 0 ;DISK eOMMAND 
1113 lRPi1 DISK SERVICE ROUTINE 
111~ 12102230 1052

'
1 176112 RPSTART: INCa 'RPCSR ;INITIALltE DISK ... OAR·OAE 

111' 002234 1121,,17 176166 TSTB ~RPCSR 
1116 12102240 11210375 BPI. .-4 
1117 12102242 016777 12100254 17615~ RPl: MOV l..LIMIT"RPBAR ;INITlAL CORE ADORESS 
1118 0022'0 012117 11.0Z0 11614~ MOV #RPlljORCCT,'APwe ILENGTH or TRANsrER 
1119 0"'22'6 113771 000432 176142 MOVB '.RPF"UNCTION.'APCSR :W~ITt OR WRITE CHECK TO DISK 
112m 002264 "0o",212 RTI :RrTuAN TO MAIN~INE CODE 
1111 002266 032171 10"2~0 116132 IRP: BIT #11210201.""R PCSR JINTERRUPT VECTOR POINTS HERE 
1122 0"'2214 003e2l2 BCT .+6 
1123 002,276 104",12.10 HLT IRP11 READV NOT UP OR ERROR 
112~ 002300 0"0153 BR RPST"RT 
112' 002:502 122717 0012.1 312 1761210 eMPB #312.'RPCA ICYLINDER NO. 312 
1126 1302'310 001354 BNE RP1 :NO 
112., 0"2312 0,,0367 176114 SwAB RPrUNCTION :C~ANGE COMMAND 
l1Z1 002316 000744 BR RPSTART :RESTART NEW TRANsrER or DISK 
1129 ;RC11 DISK SERVICE ROUTINE 
113m 0"2:320 012111 01210"40 1"'1~ ReSTART: MOV #40,'RCDAR :INITIAL.I~E DISK p D4R-DAE 
1131 002326 12116117 121021110 17"'2 RC2: MOV LLIt-ItT.'RCBAR' :CORe: BASE 
1132 1302334 12112111 176040 1"'62 MOV #RCWOROCT.'AOWC ILENGT~ OF TRANS'f.R 
1133 1302,342 113711 0212410 115160 MOVe '*RCFUNCTION,'~CCS~, ;WAITE OR WRITE CHECK TO DISK' 
11:" 0023'0 00012.1r212 RTI :RrTURN TO MAIN~INE eOOE 
11:1' "02:3'2 03'727 175752 11('0200 I RC: BIT ~RceSR,.1Q!02210 ;INTERRUPT VECTOR POINTS HEfilE 
1136 002360 12103" !2l 2 BCT .+6 
111., 0212362 1".,,0" HLT ~RC11 READY NOT UP OR £R~OR IS UIIil 
1138 21212364 00"7" BR RCSTART 
1139 002366 021'277 175 730 INC "RCC~R JTO INCREASE XFER RATE 
1140 002372 12122171 0fl120~~ 1"'22 CMP #200eJ,'RCDAR ;DtSK AT UPPER ~lMIT. 40~0.2, 600el.3, L;;?;1:'i 
1141 21024"'0 0013'2 BNE RC2 ;NO 
11~2 002~02 1211210337 002~10 SWAB ~*ReF"UNCTION J CIoUNCe: COMMANO 
11~3 "02406 121007 4 4 SR ReSTART JRESTART NEW TRA~SFER OF' DISK 
11~4 002410 r2100,,00 RCF"UNC1'ION: 0 ,CISK OOMMAND 
114, JRF'11 DISK· 
1146 2102412 10'277 17'7~2 RF'START: INca ~R'CSR~ 'lNITrA~IiE DISK • DAR-DAE 
114' 002416 062111 "000~1!! 11'664 ADD •• 0,_R'DAR ,INCREASE CUTY CVC~E 
11~e 002 .• 24 016777 0021°'2 17'662 RF'1: MOV L.1.1MtT.'~"CAFl 'Co~r: fUSE 
1149 002432 012,71 116/U" 175652 MOV *RFWOROCT,,~F'WC J~[NGT~OF' TRANS'ER 
11'0 01112440 113117 02125221 17'650 MOVI! '*R'~UNCTION.,·,CS. JW.ITtOR W~ITE CHtCK TO DISK 
11'1 002446 000"~2 RTI ;RETURN TO MAIN~%N[ eOOE 
11'2 0024'0 r.!I317 27 175642 100200 IRr: BIT .. RFCSR,*1"Z2110 ;INTE~AUPT VECTOR POINT! ~ERE 

11'3 002456 003002 BCT .+6 
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1154 1302460 121·0210 I-lLT ;Rfl1 READV NOT UP OR E~POR UP 
1155 002462 ~Q1Q1753 FIR RFSTART 
1156 2102464 ~62777 "~0040 11'616 ADD #4121.teRF'DAR ;INCREASE DUTY CVC~E 
1151 002412 122117 13000Z3 175606 CMPB #3"RFOAE iOISK AT U~PER LIMIT? ;-2, 17-4, 37-8 
115a 012125"0 0211351 BNE RF1 'NO 
1159 00251212 02'721 1756~2 174000 CMP ~RF"OAR,#17400" ;.5 fAR ON DISK AS WE C A~! GO 
1160 002510 101145 ALOS RFl .NO 
1161 002512 00:1J337 002~20 SWA8 (t#RfFUNCTION ; C 101 A N G t: CO M MAN D 
1162 002516 000735 RR RFSTI\RT ;RESTART NEW TRA~6rER OF DISK 
1163 002520 ~t?J02'QIQ1 'R F F" UN C T I ('I N : f'I JoISI< COMMAND 
11644 002522 0t?J 4272 LLIMP: 8EGIN iFtRST CORE ADDRESS OF' TRANSFER 
1165 :DT11 DEC TAPE 
1166 0021004 RO=4 ,READ DATA 
1167 "0~014 WO=14 .WRITE DATA 
1168 CH2113002 RB=2 
1169 000002 8R=2 JREAD BLOCI( 
1110 '?H'1f00lHIJ F=0 ,FORWARD 
1111 000H!0 IE=lr2lr2J .INTERRUPT ENABLE 
1112 v,H?J"12!01 00=1 ;00 • THE ~UNCTION 
1113 VJ040021 R=4.zj'Hl ,REVERSE 
1114 
11'5 "02524 ~01i'l,,~0 TCFIRST: e, ,fIRST SLOCK TO BE SEARC~ED fOR 
11'6 1302526 012111~1 TCLAST: 577. JLAST BLOCK TO BE SEARCHED FOR 
ii" 1302530 ~HH"021r21 TCBLK: V" ,CURRENT BLOCK rOUND 
1118 12102532 0eJ002H?J TCEXPE: ~ 'T~E B~OCK THAT IS EXPECTED 
1119 
11~0 :GO TO FORWARD END l"Ne: 
11A1 12102534 13121'7 0132534 115644 r:'ENOi!: MOV 1I!FE~')l,"TC!V ,ENO tONE VECTOR SETUP 
11~2 12102542 01215177 175626 TST @TesT ,TEST rOR END lONE 
1183 002546 11313403 8H! FENDl ,AT ENO ~O~E? 
1184 0132550 10'2

'
7 1756 16 INCB ~TCCM ,SET DO - NO DELAY 

1185 12102554 0121"r2lt?J2 ~TI .NO " WAIT SOME MORE 
1186 2102556 012777 002606 115622 FEND1: ~OV ttTCF'l,'TCIV ,YES - NEW VECTOR 
1187 2102564 13427" 10"0~r2I 175600 8IC #10~"r21r2l,dIITC:CM ,SEARCH BLOCK rOWARD 
l1ea 2102512 1316767 177726 17'7.32 ~~O v TCF"IRST,TCE:XPE .COUNT WHEN THIS B~OCK IS F'OUND 
1189 1302600 10 52

'
7 175~66 TCF1A: INCB ~TCCM ,SET 00 

1190 210261214 (?Jf2I01302 ~Tl ,RETURN ON NEXT BLOCK 
11;1 0132606 ~32717 1002~0 175556 TCF1' eIT tt10020flJ.'TCC M ,.NY ERROR ON READ? 
1192 002614 03301211 8GT .+4 
1193 0132616 1040013 I-lLT ,Te ERROR SET • ~ORWARD READ 81..0Cl< 
1194 "'02620 021767 175552 177704 CMP ~ercOT, TcrXPE ,IS THIS OUR BLOCK FOR SYNC 
1195 12102626 121132764 ALl TCF"lA 'NO-READ SOMt MORE BLOCKS 
1196 13026313 0t'J141211 BEQ TCF'2 .YES 
1197 13132632 10~01210 ~LT ,WE PASSED THE BLOCK 
11 08 
1199 21132634 012717 12102650 115544 TCF21 MOV #TCF'3"TCIV ,VECTOR F'OR SEOUENTIAL READS 
12?J13 01326"2 1121'2 '7 175524 INCB ClTCCt-A ,SET DO 
1201 131326"6 0t?J01211212 ~TI ,RETURN ANO TEST SEQENTIAL BLOCKS 
1202 
1203 ;~IND SEQUENTIAL BLOCK AT F'OWARD DIRECTION 
12C'!4 01326~0 12132777 1012!2"0 175514 TCF31 BIT *112112!22113,~TCCM ,TEST ERROR AND ~EADY 

1205 1302656 2103001 RGT .... 4 
12r2l6 0132660 10"131210 HLT ,fALSE INTERRU~T ON TC-11 
121Z!1 1302662 1321167 1755 10 171636 CMP ClTCCT,TCL,AST JIoIAVE WE TESTED ALL. BLOCKS 
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1206 
1209 

. 1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
12313 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
121413 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
12~2 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
12Ul 
1261 

002670 
0,02612 
0'02616 
002704 
002706 
0'02710 
002712 
01 02716 
121132720 

13,02722 
002730 
002736 
002742 
0!132744 
0;02750 
1302752 
"02760 
002766 

002770 
002776 
003004 
~03012 
0031320 
00312122 
003026 
003030 
01331332 
013313413 
013312146 

1211213121513 
013312156 
003121613 
~0312162 
01331211121 
013312172 
00312114 
00312116 
013310121 
01331134 
0031136 
003114 
0031213 

0133122 
00313121 
003132 
01213134 
0133142 

001414 
1210 5267 
027767 
0014211 
111,4121210 
000427 
111,5277 
0~12l12102 
0007135 

12112777 
12116767 
121135777 
100403 
105271 
12l0((112!12l2 
12112777 
012117 
~012J002 

012777 
012777 
012771 
112711 
01210002 
1210 5 71 7 
100003, 
104000 
0127 1 7 
112777 
0210721 

032717 
003001 
10401210 
027767 
121121141216 
0121201212 
1040021 
00121111 
1052

'
7 

0121012'1212 
012111 
Ul52 77 
000002 

032717 
1210 301211 
112141210121 
12126771 
01211666 

171634 
175474 

175454 

002722 
177572 
17'432 

175422 

0041~3 
0030513 

1303022 
17"4~0 
003256 
000115 

17'344 

175310 

175~66 

12103122 
175252 

171626 

175412 
17542121 

175~Ul 
175376 
175:572 
175:552 

175:546 
175324 

175314 

177442 

175242 

SEQ 
INC 
CMP 
SEQ 
HLT 
8R 

TCF4R INC8 
RT! 

XF'ENOi!: SR 

JMOVE TAPE TO 
RENDi!: MOV 

MOV 
TST 
8MI 
INCa 
RTI 

REN01: MOV 
MOV 
FH I 

JWRI'rE FORWARD 

TCWB~( : 

TcWa:L: 

TCRll 

TCR1A: 

TCR21 

MOV 
MOV 
MOV 
MOV8 
RTI 
TST 
8Pl. 
~L.T 
MOV 
MOVB 
8R 

BIT 
8GT 
HLT 
CMP 
BEQ 
BGE: 
~L.T 
8R 
INCa 
RTI 
MaV 
INCB 
RTI 

RENDi! 
TCEXPE 
~TCDT,TCe:XPE 
,+4 

TcweK 
@lTCCM 

FENDt 

REVERSE END ~ONE 
#RENCtZ!.'TCYV 
TCLAST,TCEXpE 
~TCST 
REN01. 
@lTCCM 

'YES DRIVE UNIT IN END 20NE TO START OVER 
JNO-INCREMENT EXPECTED COUNT 
.IS CURRENT Bl.OCK CORRECT 

,FAIl.ED IN F'OWARD READ TO ~tND N~XT BLOCK 
,THIS RJUTYNE wRITES A 8LGCK 
.SET 00 

.INDIRECT LINK 

lEND iONE VECTOR SETUP 
,SET UP FO~ REVEqSE SEARCH 
JIN END tONE 
,YES - STAqr TO TURN UNIT AROUNO 
'S£T 00 
INO ft WAIT TILL WE ARE 

#R+%E+RS+OO,@TeCM ,FUNCrIO~ • READ BLOCK, REVERSE AND GO 
#TCR1"rCIV JSET UP NEW INTEqRUPT VECTOR 

ALl. BLOCKS EXCEpT 121 

#TC~Bl.'TCIV 
#-40l,'TCWC 
#TCW~UF',~Tr.:BA 
#IE+wO+OO,GJlTCCM 

GIITCCM 
,+4 

#Tcf3,'TeIV 
#IE.RB.'TCCM 
TCF"4 . 

#1IZ1fZ1200,'TCCM 
,+4 

'TCCT,TCEXPE 
TCRi 
TCR:!,A 

RENee 
'TCCM 

#TCR3,'TCIV 
'TCCM 

'INTERRUPT VECTOR rOR wRITE 
'ONE BL.OCK 
JT~E WRITE BUFFER ADDRESS 
'WRITE THE BLOCK 
,RETURN WHEN BLOCK 15 WRITTEN 
'ANY ERRORS 

,SEARCH BLOCK VECTOR 
'REAO BLOC\( 
,F'INO lHE' NEXT BLOCK 

,TEST rOR ERROR AND REAOY 

'OECTAP~ ERROR O~ READ 8LOCK REVERSE 
lIS IT OUR F'IRST SLOCK 
,YES - GO TEST THE REST 
,NO • HAVE WE PASSED THE 8LOCK 
,WE PASS OUR BLOCK 
.GO TO END i!ONE A~D T~Y AGAIN 
.SET 00 
'WE FOUND OUR FIRST BLOCK 
IS£T UP INTERRUPT TO TEST ALL 3L~CKS 
,SET 00 
,WAIT FOR NEXT BLOCK TO !NTERRUPT 

;F'IND SEQUENTIAL BLOCK IN REVERSE OIRECTION 
TCR31 BIT #10Z200"TCCM ,TtST FOR REAO AND ERROR 

8GT •• ,4 
HL.T .ERROR REA~ING SEQUENTIA~ SLOCK IN REVERSE 
C~P TC'lRST,.TCOT .010 WE DO ALl. THE BL.OCKS 
SEQ XFENDi 'YES - GO '0 END ~ONE TO RESTART 
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1262 
1263 
1264 
1265 
1266 
12~1 
1268 
1269 
1210 
12'1 
12'4:! 
1213 
1214 
1275 
1216 
121' 
1278 

003144 
003150 
003156 
12103160 
003162 
003164 
0031'" 

003112 
003200 
003206 
003214 
003222 
003226 
003230 
003234 
003236 
003240 
003246 
003254 

005367 
02'767 
(lI~1401 
1040~0 
0~~403 
105217 
~00002 

012777 
012777 
012777 
112777 
00 4767 
0000C!2 
0;:,5771 
le1~,,01 
104000 
~12777 
112777 
0~C174~ 

1 77362 
175222 1773~4 

1752~2 

003230 115206 
1774210 175174 
0;:32;6 115170 
21001215 1751~0 
1752z,6 

175136 

0~:3122 1751 4 1Z! 

0001"2 175116 

TCR4: 

~EC 
CMP 
8EQ 
I..lLT 
8R 
INCS 
RTI 

;READ REvERSE 
:CR8K: MOV 

~r)V 
~1 a v 
MOVS 
JSR 
RTl 

'CR81: TST 
8PL 
HLT 
MOV 
t10VS 
8R 

TCE)(r-'!:: 
CilTCCT,TCEXPr 
.+4 

TCR8V 
@lTCCt-l 

,NO ~ DECRr.MFNT 9LOCK NU~BER 
I T EST S E 01J OJ T A I L E L "J ;:: K p, R £: v E R S ::: 

,TrST SECUENTIAL PEAD 8L:r K IN ~~V~QSE F~ILS~ 
,THIS ROUTINE RE,S A ~Lor~ 
,SET DO 
ILETS TRY A NEW RLOCK 

ALL 8~GCK ExCEPT BLOCK lill 
#TCR~l,'TC!V JSE~ UP INTERRUPT VEcrCR 
#-4ep,~TCWC JR£AO ONF BLeCK 
#Tcr;cI=<l,)F".GIITCSA Iwl-lJ::RE 8ljF"F"ER IS 
#IE.RD.UO,~TCCM' ,READ THF RLOCK 
~" , T': 1 

@lTC C~' 
• +4 

#TCR,"(,@'ITe I V 
#IE+'-:8,Cj1ITCCM 
TCR4 

JCI-IECK QATA 8UFF(F 
, E x IT· F E T i.J P N W H E~; 8 L 0 C f' I S I=i E A ,
JAN] ERi=iORS 

IDECTApr E~ROR 
;NEW VESTOQ FOR Ql.OCK SEARC~ 

JRFAD RL0CK FU~CTION 
JRE,URN TO ALOC~ SEARCH 

12'9 
12821 
1281 
12a2 
1283 
12S4 
1285 
1286 
1287 
12~8 
1289 

003256 
;THIS WHITE RUFFFR ~nOK THF SAME FORWARD OR REvERSE 
TCWBUF: 

1290 
1291 
1292 
1293 
1294 
1295 
1296 
12", 
1298 
1299 
13~0 

1301 
13&'12 
13Ql3 
1304 
13Pl5 
13~6 

13~' 
13(,'18 
13~9 
13112' 
1311 
1312 
1313 
1314 
1315 

003256 

003256 
003260 

003262 
003264 

003266 
003270 

00.3272 
003214 

003276 
003300 

003302 
0133304 

ell2l3306 
00:5310 

1211213312 
1210331.4 

n0~001 

~H~0001 
17.,,77 
~'!000~2 
I2!Ql~0e12 
111176 
0'H~rlI03 
0eleletQ!3 
177775 
01210004 
0121011'04 
177114 
~!2It'l0~~ 
00 I2!C/H!I , 
171773 
000006 
~00006 
171172 
t?H1JeJ007 
0000217 
171171 
~~"'12!112! 
00!210113 
17'710 

TCR8UF: 
f\.J=1 
.REPT 
~ 

-N 
N=N+l 
.ENOR 
~J 

-N 
r'J=N+1 
'J 

-N 
"J=N+1 
"l 
-N 
N=N+1 
N 

-N 
I\':N+1 
~J 

-N 
~J:N+1 

'J 

-N 
N=N+l 
~..; 

-N 
N:N+1 
~' 

-N 

100 
JOECTAPE READ/''''RI~E 8UFFF.~ 

JOECTAP: READ/t.I~ITE BUFFi-:';' 

,DECTAFE REA C / ~~ i< I T E I::3LJFFt:.~ 

JOECTAP~: RF:AC/WF<ITE 8UFH ~ 

;OECTAPr: RE AD/l.}i:~ I ~E t:lur:n.R 

JOECTAP~ ~EAO/,.JRITE 8UFFER 

JDESTAPr. RE Af'; /!"JFi. I TE f:l\)FP ~ 

;DECTAPE RE.AD/I~R I TE 8uFF:::~ 

;DECTAF'E READ/l.JR I TE BUFFER 
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1316: 0021011 N=N+1 
1311 00~316 Q10~011 N .DECTAP[ READ/lAIR I TE BUFFER 
1316 0213320 117767 .. N 
1319 2100012 N=N+l 
132121; 2103322 0212112112 N JDECTAPE, READ/I·iR I TE BUFFER 
1321' 210:5324 17'766 -N 
1322 0212112113 N=N+1 
1:52:5, 12103326 0Q1etrl!13 N JDECTAPE READ/IA/R t'E BUFFE.R 
1324 0121333121 1111 65 -N 
1325: 0012!211~ N=N+1 
1:526 12103332 0012!014 N JDECTAPE READ/WR ITE I3UFF"F.R 
1327 003334 117164 -N 
1328, 0012!r2I15 N=N+l 
1329, 2112133:56 00001, N JDECTAPE READ/\A/R I TE 13UFF~R 

133121 210334121 17,,63 -N 
1331 CHHJ016 N=N+l 
1332 01213342 kH?'12!~16 t--I JOECTAPE READ/~JR I TE 13lJFFF.:R 
1333 003344 11116;2 -N 
1334 12!002111 N=N+1 
1335 003346 00012117 N JOE:CTAPE READ/~JR I TE BUFFER 
1336 01213350 11,,61 -N 
1331 Ql00e20 N::N+1 
1338: 01213352 12!2002121 N JOECTAPE READ/~JR I TE 13uFFER 
1339 003354 177160 -N 
1340 12100021 N=N+1 
1341 003356 1Zl12H!l021 N JDECTAPE REAO/~JR I TE IBuFFER 
1342 12!213360 17'757 -N 
1343 0002122 N=N+1 
1344 003362 000022 ~J JDECTAPE READ/~~R I TE 8UFFlR 
1345 003364 17 7756 -N 
1346 I2l 21 0121 23 N=N+l 
1347 003366 000023 N JDECTAPE READ/~~R I TE BUFF"~R 

1348 2103370 1"755 -N 
13~9 1210 121 024 NcN+1 
13'" 12103372 12100024 N JDECTAP[ qEAD/\~R I TE 8UFF'ER 
1351 003374 171754 -N 
13'2 1210 121 025 N;;:N+1 
13'3 12103376 000025 N JDECTAPE READ/I~RITE 8UF'F"ER 
13'4 003<41210 17 7753 -N 
1355 000026 N=N+1 
1356 00341212 00121026 N JDECTAPE RE:AD/I~RITE BUF"F"E.R 
13" 003404 17'752 -N 
1356 1210012121 N=N+1 
1359 00341216 1210~027 N JDECTAP~ RF::AD/I.jRITE BUFFER 
1360 12l0J~10 17'751 -N 
1361 1210121,,30 N=N+1 
1362 003412 12100030 N JDECTAPt: READ/I,jR I TE BUF'F"ER 
1363 "'03~14 177"" -N 
1364 o 121 I2l 13 31 N·N+l 
1365 01213416 00121031 N JOECTAPE READ/I./RITE BIJF'F'ER 

.1366 003<420 1717 47 -N 
1361 1211210032 N·N+1 
1368 003422 l2lel0032 N JOECTAPE READ/liJRITE BUrF'ER 
1369 003424 1117 46 -N 
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13'" 0000 33 N:N+l 
13'1 "'034126 0~012133 N JDECTAPC READ/wRITE BUF'rER 
1:572 1J03430 1",4; -N 
1313 000034 "J:N+1 
13'4 003432 12100034 N .DECTAP".: READ/WRITE BUF'F'ER 
1315 003434 1",44 .. N 
1316 00003' N=N+l 
13" 003436 "'~003' "J ,DECTAPE READ/wRITE 8UF'FER 
13'8 01213440 17,,43 -N 
13'9 000036 ~zN+1 

13B0' 0~3442 00121036 N JDECTAP[ READ/WRITE Bi.Jrl='r:~ 

13,1!11 01213444 17"1,42 -N 
1382 012112103., NaN+1 
1383 01213446 000037 N JDECTAPF.: RF:ADhIR ITE BUr FER 
13!4 12103450 1",41 -t\I 
1385 12100040 NaN+l 
1386 12103452 1210'-"1214121 N JDECTAPf. READ/WRITE BUFF'ER 
13e1 003454 171.,40 -N 
13e8 ~~(II041 ~!= N+ 1 
1389 01213456 1211210041 N J DEC.TAPE' READ/WRITE BuI='F[~ 

1JUl 00346O 1"737 -t\I 
1391 N""042 ~J=N+ 1 
1392 003462 2100121 42 N JDECTAPE READ/WRITE BUF'F'F.:;< 
1393 003464 1",36 -N 
1394 0~0043 N=N+1 
1395 01213466 000043 N JDECTAPE READ/WRITE 8uFF'[R 
1396 0034 HI 1",3~ -N 
1397 0CH!l044 N=N+1 
1398 003412 i'l11H!l044 N JDECTAPF. READ/WRITE BUF'rER 
1399 003414 1"'734 -N 
1400 00004, N=N+1 
1401 003476 ~0P.1r214; N JDECTAPE READ/WRIiE 8Url='E.~ 

14122 1210351210 171733 -N 
1403 0000 46 NIIN+1 
14"'4 01213502 0121'3046 N JDECTAPE READ/IJiR ITE 8LJFn.~ 

14"" 003504 171132 -N 
14126 0r.H1047 N=N+1 
1401 003506 001210 4 ' N JDECTAPF READ/WRITE BUFF'E~ 

14128 0035UJ 177731 -N° 
141219 ~0~05121 N=N+1 
1410 003512 ~0r21050 "J JDECTAP~ READ/wt:lI1E BUFrER 
1411 003514 17,,30 -N 
1412 '3000'1 ~=N+1 

1413 003516 t;,HH'J051 N .DECTAPE READ/WRITE BUFI='F .. 
1414 00352121 1",27 -N 
1415 ~021052 N=N+1 
1416 003522 ~0121052 N ,DECTAP£ READ/WRITE SUFFER 
141' 003524 17'726 -N 
1418 00012)53 NIIN+l 
1419 003526 ~0121053 N JDECTAPE READ/WRITE BUFF'ER 
1420 003530 1",25 -N 
1421 00"0~U N:N+1 
1422 003532 121000'. N .DECTAPF. READ/WRITE BUFrER 
1423 003534 17'724 -N 
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1~2. ~000" N=N+l 
1425 0035J6 0001Z'!5' N ,DECTAPE REAO/WR ITE BUFFER 
1~26 003540 117,23 -N 
1427 QHH'l",'6 N-N+1 
1428 rZII21J542 0000'6 N 'DECTAP~ READ/WRITE BUF'F'ER 
1429 003544 17",22- -N 
1430 000""., N=N+1 
14:11 003'46 000",57 N JOE:CTAPE READ/WRITE BUF'F"EP 
1432 0,,35'" 17'17 21 -N 
1433 12100060 t>.J.N+1 
1434 003552 000060 N JO£CTAI'E READ/WRITE BUrF'ER 
1435 003554 11'1720 ... N 
1436 12100",61 N.N+1 
1 .. 37 0035'6 000061 N JDECTAI'E REAQ/WR HE BUr FER 
1"38 . 003560 1'1'1717 -N 
1439 000",62 N·N+1 
14~0 003562 000062 N ,OECTAPE ~EAD/WR IrE BurrER 
1441 003564 17'716 .. N 
1 •• 2 0~0",6J NaN+l 
1443 003566 00121",63 N JOECTAPE READ/WRITE BUF'F'ER 
1 ..... 00357121 17,,15 -N 
1 •• , ' 01210064 NaN+l 
1.46 003572 00121064 N JD£CTAPE RE:AD/WR ITE BUFrER 
144., 003574 177;14 -N 
1~48 12100065 NaN+l 
1449 003576 000065 N ,OECTAPE READ/WRITE BUrrER 
1~'21 . 003600 17'713 -N 
1~!J1 12100066 N·N+! 
14'2 003602 0~0066 N JOE:CTAI'E READ/WRITE BUFFER 
1"'3 003604 177712 -N 
14!5~ 000067 N=N+1 
14" 003606 000067 N ,DECTAPE READ/WR IrE BUr FER 
1~'6 003610 171711 -N 
14" 000070 N·N+1 
14'8 003612 1210PJ01" N JOECTAP£ RE:AD/WR IrE 8UF"F"U~ 

14!9 00:562,4 177710 -N 
1462' (300,,71 NaN+l 
1461 003616 00210'11 N JDECTAPE RE:AD/WRITE BUF'FfR 
1~62 00J620 171707 -N 
1463 00121072 N·N+l 
1464 00:5622 12100012 N JOECTAPE READ/WRITE BUrFER 
1465 003624 117;216 .. N 
1466 0021073 NaN+1 
1461 003626 1212121013 N ,OECTAPE READ/\ljR ITE BUJ:"F"ER 
1468 003630 177705 -N 
1~69 1210"'074 NaN+1 
14'121 003632 0021074 N JOECTAPE READ/w~ITE BUrF'ER 
1~'1 003634 1'11;04 -N 
14'2 0021075 N.N+1 
1~'3 003636 21 12121 j!I 75 N ,OECTAPE REAO/WR ITE BUFFER 
14'4 21036 40 11''703 -N 
14'75 0002176 N-N+1 
14'6 003642 00212116 N ,DEeTAPE READ/WRITE: BUrF'ER 
14'" 2103644 17'702 ... N 
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14'8 0""077 N=N+1 
14'9 12l036~6 ~0~017 N JOECTAPE READ/WRITE BUFFER 
14!!ri' ~03650 17'701 .. N 
14131 00~100 NaN+1 
14!2 "1213652 0001°0 N JDECTAF'E READ/WRITE BUFFER 
14~3 012l36~4 1717~0 -N 
1484 00"1 01 NlrN+l 
1485 .REPT 100 
14e6 N=N-l 
141137 -N 
14~e N ,DEC TAP[ ~EAO/WRITE BUF~ER 
1489 .ENoR 
1490 0QJ"1~0 N=N-1 
1491 ~036=6 17170rJ -N 
1492 003660 00°1 00 N JDEC TAPE READ/WRITE 8UFFER· 
1493 1210.10077 N=N-1 
1494 ~03662 17'701 -N 
1495 003664 000077 N ,DEC TAPE ~EAD/wqITE BI.JFI='ER 
14C,6 Ql0~076 N=N-:t 
1497 003666 177702 -N 
1498 0121367121 000076 N ,DEC TAPE READ/WRITE BUF'FER 
14;9 (?II2I007S N::N-l 
15~0 003672 17'71213 -N 
1501 003674 121121 t'!i12l " N ,DEC TAPE READ/WRITE BUF'F-'"ER 
15~2 0(1j0074 N=N-l 
1503 01213676 17771214 -N 
15~4 0121 37 IZ 121 021012174 N .DEC TAPE READ/W~ITE I3UF'F'ER 
1505 1£121121073 N::N-1 
1506 0037e2 17'7121, -N 
1507 0037e4 000121 73 N .DEC TAPE READ/WRITE BUF'FER 
1508 01210012 ~=N-1 
15~9 12I'1'37e6 17'71216 -N 
15H" i.!l'1'3710 01212072 N IDEC TAPE READ/W~ITE 8UF'F"ER 
1511 ~10012171 N=N-1 
1512 003712 17'707 -N 
1513 01213714 0'1'012111 N ,DEC TAPE READ/WRITE 8UF'F'ER 
1514 ~0~0"e! N=N-1 
1515 003716 17'7121 -N 
1516 00372'1' 001210 70 N " .DEC TAP~ READ/WRITE BUF'F"ER 
1517 0""067 N::N-1 
1518 003722 17'711 "N 
1519 '1'03724 000067 N ,DEC TAPE READ/WRITE 8JFF'ER 
152121 00012166 N=N-1 
1521 003726 177712 -N 
1522 003730 000066 N ,DE:C TAPE READ/WRITE BUF'F'ER 
1523 0013065 NaN ... 1 
1524 003732 177713 -N 
1525 003734 0002165 

'" 
,DEC TAP~ READ/WRITE 8UF'F"ER 

1526 01210064 N:N-1 
1527 "03736 17'714 -N 
1528 00374121 1211211.'1064 N IDEC TAPt READ/WRITE BUF'F'E:R 
1529 000063 N.N-1 
153121 0037412 1"715 -N 
1531 1211213744 0121012163 N JDEC TAPE READ/WRITE BUF'F'e:: R 
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1~32 0C1H?l062 N=N"'1 
1533; 0133746 17"16 -N 
1534 003750 000062 N JDEC TAPt' 8EAD/WRITE BUF"F'ER 
1535 ~~"'061 N=N-1 
1536 12103752 11'717 -N 
1537: 12103754 0210061 !'II ,DEC TAPE READ/WRITE BUFF"ER 
1538; 1300060 N:N-l 
1539 003756 111120 -N 
1541?J 2103760 l2lel~060 ~ ;DEC TAPt:: READ/WRITE 8UFF"ER 
1541 00013 57 N:;N-l 
1542 131213762 1"721 ... N 
1543 13133764 013211357 N ,DEC TAPE READ/WRITE BUFFER 
15.4 01210056 \J=N-1 
1545: (21133766 177722 .. N 
1546 (2112137713 13021056 ~ ,DEC TAPF READ/WRITE BUFF"ER 
15'7 0e1t'J0 55 N=N-l 
1548 12103772 177123 "N 
1549 01213774 012102155 N ;DEC TAPE REAO/WRITE t3UFF"E.R 
1550 0121012154 N=N-1 
1551 121121:5776 17'724 .. N 
1552 004(/H~0 00012154 N IDEC TAPE READ/WRITE BUFF'ER 
1553 02100 53 N=N-1 
1554 0121401212 17,,25 -N 
1555 004004 'H!'~12I53 t--.I .DEC TAPF READ/WRITE BUFFE~ 

15!56 C'!~e1052 N=N-1 
1551 0040el6 171126 -N 
1558 004010 ~0f2J12I52 ~ JDEC TAP[ READ/WRITE 8ur:rER 
15'9 0000 51 N=N-1 
1560 12104012 117,27 -N 
1561 1304014 012112112151 ~I ,DEC TAPE READ/vJR I TE 8ijFF"ER 
1562 000215121 N=N-1 
156:5 013412116 1",3121 -N 
156. 0041212'" 021012150 N .DEC TAPE READ/WRITE 8UFF"ER 
1565 0012112141 N.N-1 
1566 12104022 11,,31 "'N 
1561 00412124 0021047 N JDEC TAP t ,~EAD/WRITE BUFFER 
1568 rI 1210 121 46 N-N-1 
1569 0134026 17,,32 -N 
1510 00403'" 0210121 46 N ,DEC TAPE READ/WRITE BUFFER 
1511 01210121 4 5 N=N .. 1 
15'2 00412132 17'133 "N 
1513 12104034 01210045 N JDEC TAPE READ/WRITE BUrF"ER 
1514 "'012112144 NIIN-1 
15" 0121412136 17,,34 -N 
15'6 21214"'4121 00012144 N JDe:C T!PE READ/wRITE BUFFER 
151:7 021 0121 43 NaN-1 
1518 0134042 1"735 -N 
1":9 O",4044 0002143 N IDEC TAPE READ/WRITE BUFFER 
158[0 0021042 NIIN-1 
158:1 121",4046 1"736 .. N 
1582 0121405121 2102112142 N JDEC TAPE REACI/WR I TE BuF'I='ER 
15e:3 00"121 41 N.N-1 
1584 1211214052 17,,3' -N 
1585 0040'4 0210043- N iDEe TAPE REACI/wRliE BUF'rER 



.H AII1J. MACY11.~15 , .. MAY-72 23 :15 PAG~ 35 
T17QE:4 

1586 0eH?J~40 N:N-1 
15A7 kj04'~56 171740 -N 
15~8 004"60 000040 t-,! IDEC TAPE READ/O'JRITE 8UF"F,=R 
15~9 00Ple37 f\J:N-1 
1590 ~04"62 177741 -N 
1591 004"64 000037 ~ ! ;DEe TAPE. READ/~RITE 8uF"~EP 

15Q2 0~~~36 N=N-1 
1593 004"66 177,42 -N 
1594 G:Hl4"'0 00~036 N lDEC TA?E RE.6,D/I-;::,l I TE 8UF"FER 
15QS 00'-"035 ~1=N-1 
1596 004'H2 177743 -N 
1591 01Z14~74 000035 ~ IDr.C TAPE ~EAO/~;R [TE 8ur:I="ER 
1598 000034 \1: N- t 
1599 004076 117744 -N 
16~0 012:4100 00~034 ~,I ;DEe TAPE ~EAO/~'JR I TE 8UP"ER 
16~1 r1~~033 N=N-t 
16~2 0041k'2 1777 45 -N 
16~3 004104 Ql~"'033 ~! :ore TAPF READ/:"i~41 TE: E'uFF=:R 
1604 1710CJ032 "I = N - j 

16~5 004:L06 17,,46 -N 
16~6 004:L10 00('l~32 "I lOEC TA1-'[ READ/WRITE BwF"rER 
16"" 210VJ031 N:N-1 
1608 1"104112 117141 -N 
16~9 004114 (1"'~031 ' ~ iDEe TAPE ReAD/wRITE 8uF"F(R 
1610 000030 N:N-1 
1611 004:L16 177,5'" -N 
1612 1304120 0~1(l2!::'i0 N IDEC TAPE READ/:NRITE 3UF~ER 

1613 0~P.l1{!27 ;'J:N-1 
1614 Ql04:L22 117751 -N 
1615 004:l24 001?1027 ".i iDEC TAPF RE~O/kRITE BUFFER 
1616 0130026 '\l=N-1 
1617 004126 177752 -N 
1618 004130 00Q1~26 N IDEC TAPE READ/ .... ri=<ITE 8UFF"ER 
1619 00012!25 r~::N-1 

1620 004:l32 1'7153 -N 
1621 004134 90 0025 N IDEC TAPE: ~EAD/lJqITE BUFFe,R 
1622 ~00024 ~=N-l 
1623 1211214136 177154 -N 
1624 004140 000024 N IDEC TAt:rE ~EAD/\~R I TE BuFFER 
1625 L~312l!2l23 "J:N-1 
1626 004142 177755 -N 
1627 004144 00012!23 N IDEC TAP[" REAG/"jRtTE 8u FF C: R 
1628 0~0022 N=N-1 
1629 12104146 17,,56 -N 
1630 00415O ~00022 N IDEC TAPF. READ/~RITE 8U~FER 

1631 00012121 N:N-1 
1632 O04152 1",57 -N 
1633 0041:;4 02"'021 'J JDEC TAPr ~EAD/I'iRITE eUF"r:ER 
1634 121"'0020 "1=N-1 
1635 1ZJ04156 177,60 -N 
1636 004160 00~020 \1 ,DEC TAPE REAO/VIIRITE 8Wr:FER 
1631 00"017 NIIN-1 
1638 004162 1"761 -N 
1639 004164 0001317 ~J IDEC TAPE READ/WRITE BuFFER 
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1640 000!(l16 N=N-l 
1641 004166 17 7762 .. N 
1642 004170 00011'16 N IDEC TAPE READ/WRITE BUF"FER 
1643 00~,,15 N=N-l 
1644 004172 1'7763 -N 
1645 004174 000015 N ~DEC TAP[ READ/WRITE BUFFER 
1646 rl00014· N=N-l 
1647 ~04176 17'764 -N 
1648 004200 000014 N JDEC TAP~ READ/WRITE nUFFER 
1649 0012lQl13 N=N-1 
16'0 rtHH202 17'765 -N 
16!51 00 4 2!Z14 000P113 N IDEC TAPF: READ/WRITE RUFF"ER 
1652 000012 ~J:: N-1 
16'3 ~04206 177766 -N 
1654 004210 el0 0e12 N IDEC TAPE READ/WRITE HUFFER 
1655 000011 N=N-l 
16!l6 00 4 212 177767 -N 
1657 e!0 4 214 00~011 ~I IDEC TAPE READ/WRITE BWF'FER 
16!8 000010 N=N-l 
1659 "H'J 4 216 17'770 -N 
1660 12104220 000010 ~I IDEC TAPE READ/!,.JRITE 8UFFER 
1661 000007 N:N-1 
1662 liH~4222 177771 -N 
1663 004224 00"l2ItH N IDEC TAr>r READhJR I TE BUFFER 
1664 !2100006 N=N-1 
1665 0!21 4 226 177772 -N 
1666, 12104230 000006 [\! :DEe: TAPF READ/WKITE 8UF'F"ER 
1661 00O",05 N=N-1 
1668, 004232 171773 -N 
1669 !21!2I4234 c.H'I0Q112!!) ~I .DEC TAPr:: READl~~ITE BUFF"ER 
16'0 o 12It21", " 4 N:N-1 
16'1 t2104236 1777704 -N 
16i'2 t21r2!4240 Qll2lt210t214 N JDEC TAPF READI'~RITE BUF'F"ER 
16i'3 01210rai2lJ N:aN-1 
1674 ra04242 17 7775 -N 
16'5 12104244 000",O3 ~ JDEC TAPE ~EADhJR I TE bUF'F"ER 
1676 "0r2l0r2l2 N=N-1 
16" 01214246 177776 .. N 
16'8 12104250 01210~!ZI2 N .DEC TAPE READ/WRITE 8UF'F'ER 
16.,; (1l1210Q1'2l:l. N=N-l 
1680 0042'2 17,,77 -N 
1681 004254 000001 N ;DEC TAPE" I1EAD/WRITE BuFrER 
16e2 
16e3 004256 122127 Ql;J00~0 000001 CMPB #0,#1 iT' FIx 
1684 01214264 e'~24t211 81.. T ,+4 
16e5 t2104266 1"'40t21121 HI..T ;CMPB rAILED 
1686 012142;0 1t2144t210 SCOPE: 
1681 01214272 t2112767 Ql04272 0121t214 B~:GIN: MOV #BEG r N, f~ETURN ;F'ClR SeOPING 
16!8 004300 104400 SCOPE 
1689 r2!04302 012737 0040210 016400 MOV #4"'0r., <'l/J ICOUNT ; ITERA1rION COUNT 
16921 ;TEST COMPARE 1 NSTRUCT lOt--I tNDEXEn 
1691 0214310 131270121 1777;12! MOV #-Ui ,%0 ;MtNUS 10 TO REG IZJ 

1692 00 4314 !212612127 12116 6 212 125252 CMP A (") , #1;25252 ; (A INDEX BY MINUS le) TO #125252 
1693 1l'I04322 121014"'1 SEQ .+4 
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1604 12104324 1C~40~~ \..ILT ;Cn~PARE lHTH 11\J'JEX F"AILC:i 
16;5 004326 1~4400 C:;COPr:' 
1696 
169'7 004~j30 1711211210 17777", MOV #-1~·%0 ;F"jR I t\l[')E x 
1698 004~;34 022760 125252 016602 CMP #125252,4.(0) : A I ~JDE XED 
1699 12112143 4 2 012114':"11 SEQ .+4 
1721121 004344 10 412100 ~L T :COMPAr;E F"AILED tJESTINATIO~ I ":iJE X 
1721 004346 112144~0 SCOPE 
17212 is(T "1511" FOR DISKS AND KW11L TO CURRE::; ~ A ~:K 
1123 121121 4350 010700 r~OV %7,%~~ ; CURRE\JT 8 A~JK 

1'~4 00.4352 ~427(,!0 007777 !=lIC ·'t.0077'17, };0 ;L~A.vE 0"JL y HA~r< 8 I T:3 
17?l5 eJ043!:i6 06271210 ~2'16~4 ADD ltLK3,%!IJ ; Ar1D 1 ': CLOCK ENT~A\CE 

1'~6 12112 4 362 r100 3 7 0001~0 MOV %0,CJ1tH'I~ il!\JE CLOCK, KlI.l1L 
17~1 01214366 04211210 0~17 7 77 ~IC ~~H17 777 , ~~0 
17~e 01214312 0627:710 Ok) 24 ~IC ADD #IRr.%" 
17~9 12104376 010037 0'::02~4 MOV %12I,~tt204 : Rr 11 YS;:< 
171121 01214 4 02 042100 0WJ7777 8IC #0077'17, '/~IZ 
1711 12104406 06210121 002352 ADD #IRC,%0 
1712 12104412 01012137 12!00 210 MOV %0,~#21'" ;RC11, I s~ 
1713 ~04416 ~j42700 '007777 RIC #12I07777,%1Z 
1714 01214422 12162700 121021~4 ADO #IRK,%0 
1715 004426 [~la037 0~)12!2?0 MOV %121,~#22it iRK11 ISR 
1116 00 4432 0427e0 037777 8lC #7777,%:c1 
1717 004436 062700 0l~22~6 ADD #IRP,%eI 
1718 01214442 [-110037 0(;.'0254 MOV %12!,,;t254 :RP11 lSi=< 
1719 0121 4446 04270121 0'07777 RIC #007777,%0 
172121 12104452 ~637~0 '002'22 ADD ~#LL.jMIT,"0 
1721 004456 010067 17612!40 MOV ~0,L.LIMIT ; CI-lHJGE nISK \iPR eUFFE::1 
1;22 01214462 042700 007777 ~IC #l2IeJ1777,%e, 
1723 01214466 06270121 016 67 6 ADD #8UP·", %0 
1724 2104472 e.leJ006 MOV %0,%6 : C~H,GE :.; TACK TO EXISTpr: 8 A r~1< 
1125 
1726 12!04474 C127Zl121 00012!112) MOV #1!?!, ~;ro ; I ~J 0 EX 
1121 00451110 026027 0166212 052525 CMP A(0).#05?525 
1728 01214506 C'!014eJ1 REQ .+4 
1729 01214510 H'4~00 i-ILT ;C('l~PA;;-E ~AU..EC 

113121 1212145.12 1~4400 SCOPE 
1731 
1732 0214514 012;00 0Z1Z10UI t~OV #10f~~~ 

1733 1il12l452121 02216121 12152525 !2l166;1l2 CMP #052S25,A(~' 

1;34 010 4526 01'114~1 8EQ .+4 
1735 0045321 H'l 421 0 IZI HLT ;CClMFA;:;E ~AILED 

1136 ~el4532 104412J1ZI SCOPE 
1137 
1136 004534 012112121 171770 ~OV tt-le , %121 
1739 2104540 0260621 2116622 016602 CMP A(0)./d0) 
174121 004546 0014~1 9EQ .+4 
1741 210455~ 10400121 HLT ;COMPARE. FAILED 
1742 004552 104400 SCOPE' 
1743 
1744 121214554 2112700 121000121 MOV #+1~,%0 

1745 21121456121 1212612160 121166212 121166212 CMP A (0) , A (e) 

1146 1211214566 0014l'!1 REO ,+4 
1747 0045721 1042112121 ~LT ;CnMPAqE FAILED 
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1'''6 ~0"572 12'4400 SCOPE 
1749 
11'0 0134574 01271313 177710 ~10V #",10, "0 
17'1 004600 012,O1 000024 ~~O V #+4,%1 
1"2 "HH604 el261361 L?J166l'2 016602 CMP A ("') , A (1) 
1"3 013 4 612 001401 8EQ .+4 
1754 ~04614 HI4,,0" HloT iCOMPARE F"AILEC 
1755 004616 104400 SCOPE 
1756 
1757 ~134620 02 6160 0166212 016602 CMP A (1) , A (21) 
1758 004626 001401 SEQ .+4 
1159 004630 10 4000 410T ;COMPARE FAILED 
1760 004632 1044O0 SCOPE 
1761 
1762 2104634 012100 177'774 ~1 0 V #"'4,%0 
1763 004640 012,O1 000010 MOV #+le,%l 
1'164 004644 026061 0166212 016602 CMP A(0).ACl) 
1765 ~~4652 001401 REO .... 4 
1766 0'04654 104000 Hl.T ;C~P rAILED 
1767 004656 104400 SCOPE 
1768 004660 012700 177774 MOV 1¥"'4, ~~0 
1769 12104664 (l12'~1 0001211'" MOV 1¥10,%1 
1170 1211346;0 026160 0166212 016602 CMP A(1),A(~) 

1771 004676 001401 8EQ .+4 
1772 0134700 1CH000 4l.T ;COMPAI1t: FAIl.EO 
1773 ~i04702 104400 SCOPE 
1774 : T E S'" ~OVE INSTRUCTION FOR l~OEX 
1715 
1776 0;0 4704 012;00 17777e ~1 0 V #-le,%0 
1777 0.047113 :;'162)67 0166212 011706 ~10 V A(0).TEMP 
177S 0.04716 026121 011 7"2 125252 CMP TEMP.#125252 
1779 r':Hl4724 001401 8EQ .+4 
17813 1304726 104000 ~L.T ;COMPARE FAIL.ED 
1781 210 4 130 1~4400 scopr: 
1782 
1793 004732 ~12700 000010 MOV #+11Z:,%0 
17~4 004736 016067 0166"2 2'11660 MOV A(0),TEMP 
11~5 "0 4 744 026727 011654 2152525 CMP TEMP.#2'52525 
1786 12104752 001401 8EQ .+4 
17A7 004154 1'1'40021 Hl.T ;MOV FAILED 
liAS 0'04756 1044~0 SCOPE 
17S9 
1190 004760 012;210 177770 MOV #"U:,,,12I 
17Ql 0134164 ~12760 125252 1Zl16624 MOV #125252,TEMp(0) 
1192 0'0 4772 023127 016614 125252 CMP C<l.C,#125252 
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17Q3 f-1052lC0 (1"14')1 ~EQ .+4 
1794 00,i1l02 1~40~~ L1L T ;M0V F to I :_ED 
17(:)5 1005004 17J44'312! SCOPE 
1796 
1797 00~:H2'e:6 (: 12 7",0 eJi01a1.C ~OV It+llt.%0 
1798 005012 012760 iI~2'25 0166~4 ~1 C V tteJ52C:;2:i,iE.tt.pU!!) 
1799 0105022' ')23727 016634 2)52525 CMP .... # T E 'q.l + 1 ~ • t:t 0 !> 2 Ii 2 5 
18"0 ~f2J'12I2!l 001401 PEG · +4 
18~1 l:i050.321 1~4000 '-'L T : W'V F 4 ;U::D 
18112 it~05032 11!!44:Jl SCJPf 
18('3 
18~4 ;TCST aIr: INSTRur.TIO\ rOI:' I~;DEXING 
18f,l15 k,112l5eJ34 312767 177777 ""11562 ·.Iov ii-l,TE.MP 
1816 ,)0512142 012700 17777n ~'o v It-H', %0 

18"'7 005046 :)46067 0166;:12 e115~0 :jIG A(~).TEMP 

18~8 005054 0.26727 011,44 052525 Cl'1P TEMP,#05:;?5?, 
187;9 005062 0014~1 :::f.U • + 4 
18te iJ051Zl64 1~4Cl~H' iL T j 8 t c F ,\ ! :..ED 
1811 0052'66 1'44~0 SCupr. 
1812 
1813 '~0"0713 ~'12767 177777 011526 MJV :It-i, :-EMP 
1814 (~05076 k"\12100 00""'1" ""OV tt10, ~~0 
1815 005102 ~~460~7 ;)166212 011:>14 PIC 6("!) ,TEM!:.l 
1816 02';5110 026127 J11'1~' 1252'2 "'~IP ~EMP.#125252 

1817 005116 0~1401 ~EQ .+4 
1818 ~H~'12~~ 1'14000 i-lLT ;81(; FU LED 
1819 00'122 HI 44J0 scopr 
1820 
1621 005124 ~112137 177777 016634 ~~ G V #-1,r.·#TEMP·1'~ 

1822 013'13;2 (J127Z,0 \F)001~ tAOv it 10, ~;0 
1823 1005136 04276" 1252;2 016624 ~ I C :;0125;:'2,TEMP(0) 
1824 'H'!:51 4 4 ~j237 27 01663' 052,25 c~,. p (0.1 # T E /,1 P + 1 c: , # 5 2 5 ? 5 
18'-5 00'15:? ~014a1 J::E(;; • + 4 
1826 005154 1~4~~0 I-{LT ; a IS ~ A! U D 
1827 e05156 HI44~~ C::COPE 
1828 
1829 00;16:' 0127Q10 177770 t"'OV #-lrt,%0 
1830 005164 012767 177777 011422 tAOV #-1,TEMP-1r 
1831 k10517;? ~42,67 052525 011414 PIC #052525. TEMp-HI 
1832 0052C10 026727 011 4 10 125252 r,t-1P TEMP-10f!11252~2 

18~3 005206 rl01401 REG .+4 
1834 0125210 1140Z0 ~LT ;srr F":.It..E:D 
18~5 ':j0521,~ 12144210 <;COPE 
1836 :TrST SuoTRH'T I \i S T ~ I ; C T I (~ ~ F'OR PJDEX}NG 
1837 005214 012767 125252 011402 "1()V #1?5252.TEMP 
1838 00~222 0127~" 177770 ~.~ 0 V :tt-H~.%~ 

1839 005226 166067 Z166212 i'113 7 0 ~U8 A(e).TE~~P 

18412 005234 !7J~14'?!1 ~EQ • +4 
1841 005236 1~4"210 HLT iSUB F'Ali..'=.:D 
1842 0r2l~240 1~44C!0 SCOPE 
1843 
1844 00524,~ 01~737 125252 ~16624 ~~ 0 v #12;?~2, ~#TEr1p 

1845 00525~1 012700 17777e t~O v #-H~, ,,0 
1846 00525~' 166760 011312 016634 C:;U8 M, TE)'P+H~ (~) 
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1847 0105262 ~014211 SEQ ,+4 
1848, 1005264 1042!~0 HI..T JSUB F'AIL.ED 
1849 ~05266 1C1442JIZI SCOPE 
18512! 
1851, :2105270 012767 052525 011326 ~~ 0 \t #052525,'rEMI' 
18'-'2 i t':'05276 0127~0 000 10 12: ~,~ 0 V #10,},~ 

1853 ; 005302 1660~7 0166212 011314 SUB A(0),TEMP 
18!14 0105310 k1014~1 8E.Q .+4 
18'55 005312 104000 HLT :sua F'AILED 
18;6 0105314 H~440e SCOPE 
1857 
1858 005316 012737 0!:)'2,25 ~16624 MOV #052~25,~#TEMP 

1859 005324 012700 000010 '10V #l2l, ~;0 
1860 rc112!5330 16676" 011256 016614 SUB A+le.Cnn 
1861 0105336 C'l01401 REO . +4 
1662 Ql0~340 104~H'1O HLT ;SU8 F'AIL.ED 
1863 iJ05342 1044010 SCOPE 
1864 
1865 ;TEST UNARYS INOEXED 
1866 : 0105344 ~12737 177777 016624 MOV #-1, (.'#TE~lP 
1861 12l~5352 Cl127~0 1777710 MOV #-112,%0 
1868 005356 005060 eJ166~4 (';LR i) ("') 

1869 005362 005737 016624 TST ~#TE'\1P 

1870 005366 0014~1 9EQ ,+4 
1811' 005370 10 4e00 HLT ;CL.R FAILED 
1812: 005372 1044e0 SCOPE 
18 73 ~ 
1814, 005374 012737 177777 016624 MOV It-l,i'4'#TEMP 
1875' 005402 012700 000010 MOV #+10.%0 
1816 005406 0(?15060 01 66 14 CL.R C ("') 
1817 12105412 eJ~5737 2116624 TST ~#TE):P 
1818 2105416 r2l~1401 flEa ,+4 
1879 005420 1~4Z0~ HL,T ;CLR FAILED 
lse0i 005422 1044C~ scapI=: 
lS81 
lS82 005424 012737 lo77777 "16624 MOV #-l,Ciil#TEHP 
18S3 fiH15432 012;210 177770 MOV #-H!.%i2l 
18!!4 005436 0('151 60 [116634 r;Of'1 ~un 
18S5. 0105442 0~5737 016624 TST IO)#T e:~:P 

lse6 01215446 001401 FlEQ ,+4 
lSS7 005450 10 4000 HLT :COM F'AILED 
lsa8 0215452 UJ44~0 SCOPE 
1889 
le~0 "05454 012737 j.77777 016624 MOV #-l,@l#TEMP 
1891 005462 12l127~0 eJe00112l MOV #10,'~0 
1892 005466 005160 01 66 14 COM C (0) 
le03, ",o5412 Y'I~5737 016624 TST (3I#TEI'1P 
1894 005476 001401 8EO ,+4 
189': 005500, 12412100 HLT ;COM rAILED 
1896 0121551212 104400 SCOPE 
189' 0121551214 012737 177717 016624 MOV #-l,tfl#TEMP 
1898 012!5512 012700 1717712! ~10V #-u:, %121 
1899 00~516 0~5260 0166!4 INC D(0) 
1900 12105522 12105737 016624 TST ~#T E ~jp 
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19~1 012155,'6 0~1401 I3EQ .+4 
1902 0055~;0 104000 HLT iI"JC rAILED 
1903 "055~2 1044210 SCOPF: 
190. 
1905 0055~;4 "'12737 171777 (ZI16624 I'10V #-l,Iil#TEHP 
19~6 0055'2 12112700 Q":l00HJ MOV .+H~."0 
19"'1 005546 005260 016614 INC C(0) 
19~8 0055~2 0~5731 016624 TST ~_TEMP 

19019 005556 "'01401 REO ,+4 
1910 005560 1:.He00 Hl.T ilNC rAILED 
1911 005562 10440" SCOPE: 
1912 
1913 "'05564 012137 00""~1 01tt624 MOV *l,,#TEMP 
1914 005512 012700 177770 MOV '-le.,,0 
1915 005516 00 5360 016634 ['lEC rH" ) 
1916 00561212 ~25737 016624 TST II.TEMP 
1917 00561216 02J14el BEQ •• 4 
1918 005610 104000 HLT ;o£c F'AII..ED 
1919 00'612 1044e'0 SCOP!: 
1920 
1921 005614 012737 12l000~1 016624 MOV j1",TEMF 
1922 005622 012700 ',HH'''Ul MeV *10,r.0 
1923 12105626 12105360 ~16614 DEC C(0) 
1924 005632 00 5737 016624 TST (I.TEMP 
1925 00'636 001401 ~EQ ,.4 

1926 0,,5640 1~4,,00 HLT IOEC FAILED 
1921 0!Z15642 10 4 4210 SCOPE 
1928 
1929 005644 012737 0000~1 016624 MOV *l'(f#TEMP 
1930 005652 012100 171770 MOV #-10,%" 
1931 0056,6 005460 ~16634 NEG D (") 
1932 kl05662 022737 177777 016624 c~P *-l.~.TEMP 
1933 00567lZ1 001401 eEQ •• 4 
1934 0,,561;2 1~400" IoILT ;NF:G F'AII.EO 
1935 00561·4 1214400 SCOPE 
1936 
1937 ",,5676 012737 ""0"al 016624 Mev .1".TEMP 
1938 OO5711'4 012100 00"010 MOV '·10,,,0 
1939 "11'5710 005460 016614 NEG CO." 
19 4O 0,,5714 022731 171777 016624 eMP *-1,lU1TEMP 
1941 00572;? 001401 eEa •• 4 
1942 005724 1~40(!1" IoIl.T ;NEG F'AII.EO 
1943 005726 1~440" SCOPE 
1944 
19"5 00573" 012137 1777'17 016624 MeV '-1,II.TEMP 
1946 005736 "12700 17777" MOV .-le,,," 
194, 00'74~? 000261 SEC 
19.8 11'0574"1 02J!!J560 016634 .OC 0(0) 
1949 ~0575" 021'737 O16624 TST ~_TEMP 

19'0 kl05754 001401 BEQ ,.4 
19!J1 00575(1 1214,,"0 \o4L.T JAoe r.rLEO 
19'2 00576~ 1214400 SCOPE: 
19!J3 
19'4 005 7 6~~ "12737 1717'7 "16624 MOV '-l".TEM,. 
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1955 005770 0121021 000"10 MeV #·10."21 
19.,6 005774 t!H'J:2l261 SEC 
1951 01215776 ~H:'I5560 016614 AOC C(:2l) 
1958 00612102 O~57J7 12116624 1ST ~*TEMP 
1959 006006 0"14t2l1 SEQ ,+4 
1960 012160UJ 1~400" HL,T iADC rAILED 
19~1 r~0612l12 1,,44~12! SCOPE' 
1962 
1963 ",06014 ~12737 00002'1 12116624 MOV #l,,#TEMP 
1964 00612122 01270e 177770 r-10V .··1~, "" 
1965 306026 121 QlI2I 261 SEC 
1966 006030 12105660 016634 sac D (rtl) 
1961 306034 005731 016624 1ST iJI#TEf.1P 
1966 ~"6040 "'014~1 9EQ .+4 
1969 006042 104r,00 HLT isec rAILED 
197" 006044 1044~~ SCOPf. 
1971 
1912 '~06046 lH2737 0001c)~1 12116624 r10V #l,,#TEM~ 

19'3 006054 (.'11272'21 0::)121010 t.10V t
U 10, "'" 

19'4 006060 ~Hl~261 SEC 
1915 006062 00566121 1211 66 14 sac C(0) 
19'6 006066 0:215131 (2116624 TST "#TE ~1P 
19'7 ~12I6072 0~1401 L:lECJ .+4 
19'8 006014 1~4000 HLT iS9C rAILED 
19'9 ~060'6 1044~0 SCOPE: 
199i2l 
19A1 ;TEST JMP I NO I REC" 
1ge2 0061130 01Q!100 t-'OV %7,,,('1 
1983 006102 062100 00001(2J ADD *10,%0 
1994 006106 000110 jMP ""0 
19!5 006110 UJ4000 IJL,T :J~~ F'A.ILED 
19~6 006112 "'0L'1240 NOP 
19B7 1306114 1~4400 SCOP~ 
19A8 
1989 "~6116 r10600 MOV %6,"0 
19Q0 00612121 01"'001 ~OV %0"H 
1991 ~"6122 01:211°2 MOV %1,"2 
1992 "a6124 01 0203 MOV %2 ", ~ 
1993 0061,26 01'-'304 Mev "3",4 
1994 00613(21 01040, MeV %4."5 
1995 ~061:52 132 121 605 CMP %6,"5 
1996 006134 001401 ~EQ • ~'4 
1997 006136 U!40121(21 I-ILT :MOV REGISTOR rAILED 
1998 ~J06140 UJ 4400 SCOPE: 
1999 :TEST INDIRECT ADDRESSING 
20~0 :TEST COMPARE INSTRlJCTION 
20t'Jl 0~6142 023,27 12116'72 125252 CMP 11*9,#125252 
20~2 0061~0 0131dJl REQ .+4 
2003 006152 10.12!12I0 ~L.T :Cf.1~ F'AII.ED 
20~4 006154 Ul44210 SCOPE 
2005 
2006 @06156 022131 12'2'2 016572 CMP #12'?52".e 
2001 1306164 0e114~1 SEQ .04·4 
~021e 006166 1~4000 HI..T iCMP rAILED 
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20:'.9 00617e 1~4412!0 SCOpe: 
(~fZ)U' 

2011 0136172 02:3137 016"2 016572 eMP ta_B,tII#S 
2012 00620e v.'!~1401 BEQ .+4 
2013 0062132 104000 I-!L,T :CMI' rAIl-EO 
2014 0106204 1~44012J scope: 
2015 
2016 ;TEST MOvE INSTRUCTIONS 
2017 2l06212J6 01:51012J 016~'72 MOV (II#B,%0 
2018 006212 022700 125252 eMF' #125252,"0 
2019 006216 (112'1401 BEQ .+4 
2020 00622e HJ4012l0 HL.T ;MOV rAILED 
2021 006222 11'14 400 SCOPE 
2022 
20~3 006224 0127:51 125232 01662~ MOV #12'252,t1I*TEMP 
2~24 006232 023731 016!:);2 016624 CMP ~_B'@'TEHP 
2025 00e240 0014e'1 BEQ ,+4 
2026 0136242 1~"000 HL.T lMOV rAILED 
2027 006244 U!l4400 SCOPE: 
2028 
2029 006246 (113731 016,72 016614 MOV ta'S,Ci#C 
2030 006254 023737 1316572 016614 eMP lI.8,(iI#C 
2031 006262 0014131 SEQ ,.4 
2032 006264 UI 4000 HL.T :MOV rAIL,EO 
2033 006266 1~440" SCOP£ 
2034 ;TEST BIC INSTRUCTION INDIRECT 
221~5 006270 Cl127e'0 177777 MOV #-1,%0 
2k.'!:56 006274 0431~" 016~'2 SIC lI*8,"0 
2037 0063'210 02"'027 1352525 CMP "0,.~52'2!5 
2036 0~6304 0211401 SEQ ,+4 
2039 0063'216 113 40130 "'L.T :BI0 F'AILEO 
213413 013631e 113441313 SCOPE: 
2041 
2042 006312 0121:51 177777 01662~ MOV #-1,t'.TEMP 
204:5 0216320 ~42'31 1252;2 01662. BIC *125252,M*TEMP 
2"44 006326 022137 052'25 016624 CMP #052525".TEMP 
2045 006334 :2!eJ14~1 BEQ , .4 

2,,46 "06336 HHI2!e0 Hl.,T :BIC rAILED 
2041 kH?!634e 1134400 SCOPE 
21348 
2049 006342 012137 171777 016614 MOV #-l,~.C 

20~21 k3136351Z 04313; 016572 131661~ SIC lIIWB,@*C 
20'1 0136356 023127 1316614 052525 CMF' 1I*C,#52525 
2052 0136364 0014131 REQ ,+4 
2053 006366 H"'000 HL.T ;BIC F'AILED 
20'34 ~0637e 113 4 413 0 SCOPE: 
2055 
2056 ;TEST SUBTRACT INSTRUCTION 
2057 006312 13121130 125252 MOV _12!5252,~0 

2058 "'06376 163;00 016'72 SUB '.8,,,0 
2059 0216402 020027 0000~0 CMP "",.0 
2060 006406 0k!114~1 BE:Q .+. 
2061 00641e 1(3"~(30 HL.T ,SUB F"AIL.EO 
20&2 00641~' HI4400 SCOPE 
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2063' 
2064 006414 012737 125252 016624 ~10 V #12'252,',.TEMP 
2065 006422 1667;37 010144 016624 SUB 8'@'TEMP 
2066 0064312l I2"H4 ~ 1 REQ 1+4 
2067 1306432 1fl14000 HLT :SU8 rAILEO 
2IUS· 006434 1~442J0 SCOPE: 
2069, 
2010; '-H216436 ~12767 125252 1211"160 ~10 V #125252,TEMp 
2011 kl06444 163767 el16,72 010152 SUB @I.8,TEMP 
20'2 006452 (11135167 010146 TST TEMP 
2013, 006456 '~~14 0l, SEQ ,+4 
2014 006460 1~4000 HLT ;SUB F'AIL-ED 
207" 006462 104400 SCOPE 
2016 :TEST ADO IN~lRECT 
2071 1!1(16464 005000 CLR "0 
2018 006466 ~6370i21 1316"2 ADD (;1*8, ~~iI:? 
2079. 121(216472 el227012l 1,25252 CMP #1252'2,~0 
20e0 006476 ' 0~1401 REQ .+4 
20~1 006500 104e~0 HLT JAOD rAILED 
2082 0065~2 10440121 scope: 
201331 
20A4 : 12106504 r)!~5037 016624 CLR ril#TE~1P 
2085 . 006510 1362737 125252 12116624 ADD #12'2~2,@l#TEMP 
20~6 "06516 el22737 1252;2 016624 CMP #125?52,tt*TEMP 
20!1 "06524 ~~1401 REa ,+4 
208S· 006526 1~4000 Hl.T ; CLR Ol=i! ADD rAILED 
20e9 006530 1~4400 SCOPE: 
2090 006532 l~12737 125252 0:1,6624 MOV #12!5?~2,CiI#TEMP 
2091 006540 ~677:57 010044 12116624 ADD ~A+6, '#l'EMP 
2092· ~06546 023727 "16624 177777 eMP :1l#TE,MP,R)"l 
2093 006554 1{I~1401 BEQ , +4 
20~4 "06556 1:1J40210 HI..T :AOD F'AILED 
2095' 006560 1~441?J0 SCOP~ 
2096 ;TEST UNARYS INDIRECT 
2097 0136562 e!12737 177777 016624 ~1 0 V #-l,@l#TEHP 
20ge 006570 00512137 016 624 CLR ~.TEMP 
2099 1306574 012157:57 016624 TST ca.TEMP 
211210. 121121661210 0.10.11401 BEQ , +4 
2UI:I, 00661212 10.14000 I1L'1' :TST F't, I LED 
211212 00661214 104400 SCOPE 
211213. 
211214: 1306606 0:1,2737 125252 12116624 MOV ~12S25211 $t/TEMP 
21~5 006614 005137 016624 COM @l#TEIv1P 
211216 r2106620 022737 052525 016624 CMP #0525~5" '#TEMP 
2:1,1217, 006626 eJ~1401 BEQ ,+4 
21"'8 12106630 10 4 0210 HLT ;C"M F'AILED 
21~9 1306632 1044210 SCOPE 
211121 
2111' 12106634 005037 016624 CLR (I.TEMP 
2112 006640 00 5237 ~166,4 INC "'.TEMP 
2113 006644 022737 r2112100~1 12116624 CMP #1 dl# TEMP 
211~, 006652 001401 BEQ .+4 
2115 006654 10 412100 HLT ; INC F'JllLEO 
2116 006656 10~400 SCOP[ 
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2111 
2118 006660 005037 016624 eLR '#T£~P 

2119 006664 005377 0e7736 DEC CliTEMP+2 
21221 006670 023127 016624 171777 CMP @#TE~~P, #-1 
2121 006676 0a1401 8EQ .+4 
2122 "06700 Ul4000 HLT ;DEC FAILED 
2123 006702 104400 SCOPE 
2124 
2125 006704 012137 00(02)1 016624 ~OV #l,,#TEMP 
2126 2106712 ~H2J5437 016624 NEG @!#TEtvIP 

2127 006716 022737 171777 016624 CMP #-l,CIi#TEMP 
2128 006724 001401 8EQ .+4 
2129 006726 10 4000 HLT ;Nt:G FAILED 
2130 13067321 104400 SCOPE 
2131 
2132 :TEST INDIRECT ADDRESSING WITH INDEXING 
2133 :TEST COMPARE INSTRUCTION 
2134 1306732 021121 007636 125252 CMP @8+2,#125252 
2135 006740 "01401 REQ .+4 
2136 01216742 1(114000 HI.T ;CMP FAILED 
2131 006744 104400 SCOPE: 
2138 
2139 006746 "22777 125252 0217620 CMP #125252,(li8+2 
21421 006754 001401 SEQ ,+4 
2141 006756 l!Z1402'0 HLT ;CMP F41LED 
2142 2106760 1044021 SCOPE: 
2143 
2144 006762 027111 0076216 007604 CMP 'B+2,@A+? 
2145 1210677121 001401 f<EQ .+4 
2146 006712 10401210 HLT :CMP F~IlED 

2141 006774 104~00 SCOpe: 
2148 
21'9 :TEST MOVe: P.JSTRUCTl nNS 

211J0 006776 1211'71121121 12101 57 2 MOV @B+2.%0 
21!1 00712102 02210121 125252 CMP #12'2~2."0 
21!52 1211217006 ~~14211 SEQ ,+4 
21':5 12112111211121 10412100 HLT ;MOV F'AILED 
2154 1211211012 11214~1210 SCOPE 
21" 
21'6 12101014 012777 125252 01217604 MOV #125252.~TEMP+2 

21" 12107022 023137 016 51 2 016624 eMP ~*8,CIi#TEMP 

2158 00103121 0"1401 SEQ .+4 
21'9 007032 10412100 HLT ;MOV FAILED 
21UI 001034 1121441210 SCOPE: 
2161 
2162 121121112136 1211'71" 12107'32 "07552 MOV @lB+2,"C+2 
2163 007044 023137 12116512 12116614 eMP 1.I*8,CIi#C 
2164 00112152 1211211401 SEQ .+4 
216' 007054 11:"00121 HLT 
2166 00711l'6 11214400 SCOPE 
2161 
2168 :TE5T BIC: INSTRUCTION I~DI~EeT wIT~ INDExING 
2169 001060 0121!Z1121 1717'17 MOV ~-1,%0 

21121 0072164 04 710O 001~"4 SIC 1.18+2,"" 



·MAIN. MACY11. 015 ? ... MAY-72 23115 PAGr:: 46 
T17QE:4 

2111 007070 t~2V1027 052'25 CMP %12l,.52'52~ 

2172 ~0H"4 t'li2l1401 8EQ , +4 
2113 007076 1040Q.H~ HL r ;BYC rAILEO 
(!114 0071rl!0 1044210 SCOPE 
211' 
2116 ~07H'2 012737 177777 016624 MOV #-l,~#TE:MP 

2177 007111Z1 042777 125232 001510 8IC #1252!:>2,~iEMP+2 
2178 007116 022737 052"5 ~16b24 CMP #52!52" ~#i'EMP 
2119 007124 ~~1401 8EQ ,+4 
2180 007126 H!J40L~eJ HLT i8le FAIL,ED 
2181 eJIZI7130 1214400 SCOPE 
(!1!~2 
21"3 12107132 e!12137 17"1717 e116~14 MOV #-1,@\#C 
2184 ;;'07141Z1 047777 0074~0 001450 PIC @l8+2,IilC+2 
21$5 ~H.l714 6 026737 007440 016614 CHP A+1~,~#C 
21S6 '0011~4 0211401 8EQ ,+4 
(!181 0r2l7156 1040('121 \.JL.T :8IC FAIL.ED 
2188 0kP160 HJ4400 ~COPE 
21e9 
2190 QJ07162 ~i127a0 125232 MOV #12::?~2, ~:~-

21~1 '007166 16 1 7210 0O,4212 SUB ~8+2, M~ 

2192 007172 t120e127 0000210 CMP %0, it' 
2193 .007176 -101401 8EQ ,+ 4 
2194 001200 1041ZJ0f2i ~lT ;SUA F'AlL,ED 
2195 007202 1044~0 SCOPE 
~196 
2197 ~H"2~4 012737 125252 016624 MOV #12~2:'2, lI'it"EMP 
2196 007212 166777 007354 0074216 SUB 8dil HMP+? 
2199 :"07220 0131401 REQ • +4 
2220 007222 104000 HLT :SU8 r.\IL.ED 
22;31 007224 1044~0 SCOPE 
22~2 
221'1!3 12107226 0121 37 '125252 2116624 MOV #125752, @lit-TEMP 
22214 01217234 167717 0013!4 007364 SUB tilB+2,iilTEIv'P"2 
22~5 12107242 ~t?!~,37 016624 TST (i1#TEMP 
22016 01217246 0~1t4ell SEQ ,+4 
2201 1211217250 112'4e1etl2l HLT ; SUB r td l.EO 
22018 12107252 1et44~0 SCOPE 
22~9 
221121 :TEST AD() INDIRECT \tIITH tr~r,EXING 
2211 12107254 0052100 CLR ,;,0 
2212 ~07256 067700 007312 ADD @:IB+2,%0 
2213 01211262 Ql227?10 125232 CMP #125?52,%0 
2214 01211266 0014r.11 BEQ ,+4 
2215 01217270 121400121 HLT ;;\00 rAII.ED 
2216 1211217272 1214400 SCOPE 
2211 
2218 Ql07274 00512137 016624 CLR (i1#TP1P 
2219 012113(£10 ('162111 125252 12107320 ADD #125252, ta1'EMP.2 
222!2l 0121131216 "'22737 125252 12116624 eM? #12'252,~#TEMP 
22~1 01211314 0e114QJl 8EQ ,+4 
2222 12107316 UHI2I~H' HI.T ;.400 rAIlbED 
2223 01217320 Ul440121 SCOPE: 
2224 21211322 k'12137 1252 52 016624 MOV #125252,(II#TEMP 
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2225 !2H:f73:5 " 061777 0012'4 001270 ADO ~A+6.t.iTEt-AP"'2 

2226 007336 ~2:5721 t'J16624 117777 eMP ~*TEHP'#-1 
2221 007344 001401 se:Q ,+4 

2228 007346 1~4000 HL.T ;AOD rAIL.EO 
2229 007350 104400 SCOPE" 
2230 
2231 JTEST UNARYS INDIREC'" WITH !NDE:XIN~ 
2232 "07352 0.12737 177777 016624 MOV *-l.@'#TEMP 
22:33 0073C;0 00~077 '''37242 CL.R ~TEMP+2 
2234 00731;4 (i1105i3? 016624 TST ~*T£MP 

223' 007310 001401 SEQ ,.4 
2236 0073~12 1040~0 I-IL.T ;T5T rAILED 
2237 0073:'4 10 441210 SCOPE: 
2238 
2239 007316 01~737 125252 016624 MOV #12'252,~'TEp.1P 

22'0 0074"4 00 5177 007216 COM (tTE~P+2 

2241 0074:.0 ~22,37 052525 016624 CMP #052525,~*TEMP 
2242 0074'.6 (2!014~1 BEQ ,.4 
2243 L'J07420 1~42100 IoILT ;COM rAILED 
2244 007422 10440(21 SCOPE: 
224' 
2246 0,,7424 005037 016624 CL.R "'TEMP 
2241 007430 0~52'7 007172 INC (tTE~P+2 

22'8 ""7434 022737 012l!lJ0Zl1 ~16624 eMF' *l,'~Te:MP 
2249 0014412 001401 REQ ,.4 

22'0 001444 10 4000 HLT lINe F"AILED 
2251 007446 ltH400 SCOPE: 
22'2 
22'3 00'4~i0 CH5~37 016624 CLR (.D'TE~'lP 

22'4 0074,4 0el~311 007 •• 6 Oe:C ~TE~P+2 

22'5 0014e,0 023727 016624 11,,71 CMP "'.TE~1P, '-1 
22'6 0014el6 02142!1 9EQ ,.4 

22" ",,'4"!lJ 1240210 HLT ;C~C rAILED 
225S "",.0'2 104400 SCOPE 
2259 
22621 0014"4 ~12731 0000,h 016624 MOV *l,,#TEMP 
2261 0~1'02 005417 00112e NEG tlTEMP+2 
2262 2107506 r2122,37 1777"7 016624 CMP * .. l,@I#TEMF' 
2263 007514 r21!lJ141?J1 BEQ ,.4 
2264 007516 10421el0 HLT ;N£G r.ILEO 
2265 0075221 10 4 40O SCOPE 
2266 
226' 0"'5c~2 012731 177717 016624 MOV .-l,~*TEMP 

226S 00'530 r210 0261 se:c 
2269 00153;2 005", 00101e; ACC "'TEMP+2 
227k.l 0"'5~;6 0r21~737 016624 'T'ST tII.TEMP 
2211 13075.2 0014211 SEQ ,.4 

22'2 121015.4 HH 121 C30 IoIL.T ,AOC rAILED 
2213 001546 1121 4421 0 SCOPE: 
22'4 
2215 O0'55-0 012731 0000~1 016624 MOV 'l"ttT£MP 
22'6 007556 0002 61 SEC 
2211 007560 r2105671 12101042 sec 'TE~P+2 
22'78 001564 r210~'37 016624 TST lI#TEMP 
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2219 1210157121 ~H'14(?!1 PEQ • '''4 
2290 121121'512 UJ4~~0 H~T ;SBC F'AIlED 
22A1 12107514 1~4400 SCOPE' 
2292 
22e3 ;TE5T OF" COM~INED I ~ II E X 1 t-J G AND INDIRECT 
2284 007516 0127'2!0 177772 MOV #-6,%0 
22t'5 007602 02'027 C!1662l2 125252 CHP ~,~ (Z) , #1:15252 
2286 007610 0014~:l. SEQ • , .. 4 
2287 12101612 1('l4000 HLT ;CMP rAILED 
22A8 '11121'614 U'44~~ scope 
2289 
2290 01217616 0127~12I 177'772 MOV #'''6, %W:'l 
22 91 1211217622 022,7121 125252 12116602 CMP #125252,"A(0) 
2292 012116~(2I 0"'1401 REO • , .. 4 
2293 01211632 1~40(ll12l HL.T lCMP rAILED 
2294 01217634 HH40fZ1 SCOP~ 
22~!5 
2296 12107636 1211270121 171712 MOV #'''6, 'l';12J 
2297 01217642 01271211 121012102'2 MOV /j'''2.}a 
2298 '1107646 ~27011 0166~2 016602 CMP (;l,A (e) , lilA (1) 
2299 007654 0014211 8EQ • , .. 4 
23~0 ~016~6 104012'0 HL.T lCMP FAILED 
23~1 007660 1044eJI2I scapI=: 
2:.502 
23CJJ3 ;TEST SIC IN~TRUCTION 
2304 ~01662 ("127~0 2I000<l6 MOV It .. 6, ~,; ~ 

2305 007666 012767 171'777 006730 ~jOV .It'''l,TEMP 
2306 007674 214'2167 01662'2 2106722 8IC ceA(0),TEMP 
23~7 ~077"2 022761 125252 12106714 CMP #:125?52, TEMP 
23~e ~0771f2' V'l01412l1 SEQ • '''4 
2309 12107712 12401210 HLT ;Enc F"AILEO 
2310 001714 104421121 SCOP~ 
2311 
2312 eJ07716 012721121 171772 MOV #'-6,%0 
2313 001722 0121:57 177717 016614 MOV :tt-1,(ib#C 
2314 01217730 0427'0 125252 12116624 BIC #12~252,~TEMP(0) 

2315 007736 ~2:5727 eJ16614 12152525 CMP @#C,#052!525 
2316 007744 00141211 BEQ ,+4 
2311 007746 10 42100 HI..-T :Sle F'AIL.ED 
2318 001750 1121441210 SCOPE' 
2319 007752 er12737 171717 016614 MOV 1II-1,@#C 
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2320 007760 121127121121 177772 MOV *-6,%0 
2321 01217764 'H2701 171712 MOV #-6,%l 
2322 1210777" 121.712171 316632 12116624 RIC ~A(0),'TEMP(1> 
2323 01217776 12122737 2152'25 11'1661. CI'1P #052~25,/II.C 

2324 "10004 (l~1401 SEQ .+4 
2325 12110006 1 r'I 4 11'1210 HLT :8IC fAILED 
2326 01 001" HH4"0 SCOPE: 
23~7 
2328 01001,? 122727 't.'l0~~2l0 00~001 CMPS #121,1'#1. IT? F'IX 
2329 01~02" 0"'2401 BLT .+4 
2330 ~1~022 1~41211210 HLT JCMPB F'tdlEO 
2331 010024 1~o4041210 SCOPE 
2332 :TEST COMPARE: INSTRUCTION INDEXED 
2333 1211 0026 012700 177770 MOV ;ft-H~, %0 :MINUS 12 TO REG 0 
2334 01003,~ 12 6027 016 6 212 ~00252 CMPS A (~) , #00e·252 ; (A I N 0 E x 8 Y M 11'1 U 5 10) Tl #125252 
2335 01004" V"lH401 BEQ .+4 
2336 12I1~042 1121412100 IoII.T ;CO"1PARE WITH INDEX FAIL-:D 
2337 ~10044 H,.. 4 1210 SCOPE 
2338 
2339 "10046 01271210 1777721 MOV *"1~,%0 ;fOR INDEX 
234121 1211 0052 122760 000252 12116602 CMPS #000252,14'''') l A INDEXED 
2341 131006" 001401 BEQ .+4 
2342 01006,~ 1~4000 !-ILT iCMPB F"AIlED 
2343 01006', 1~44"0 SCOpe: 
2344 
2345 01et066 312700 000010 ~OV #10,%0 l I NOE X 
2346 01007,~ 126027 2I166~2 000125 eMPs A (") , #1i"':l2I12, 
2347 01010el 001401 eEQ ,+4 
2348 01010,~ 1~4000 I-1LT :CMP8 FAILED 
2349 2110104 1044t'l0 SCOPE 
23~0 

23'1 01~106 012,"0 0~00U, MOV #1O,%0 
23'2 el1 011,' 12276121 O0121125 12116602 CMPS *12l0~125,.(.0) 

23'3 01131221 001401 ~EQ •• 4 
231J4 01012~ 1~o4000 I-ILT ICMPB F"AIlED 
23..,' 01012 41 104400 SCOPE 
23'6 
2351 010126 012700 17777~ MOV *-H~,X0 

2358 01013~ 126060 0166212 t'l16602 CMPB AU']),A(0) 
23~9 01121140 0014:2!1 SEQ .+4 
2360 0HJ142 1214000 !-ILT ;C~PB !:"AIlED 
2361 01~H44 1~o44~0 SCOPE 
2362 
2363 0101 4 6 012700 0J0010 MOV *+le,"0 
2364 010152 12617)60 0166212 016602 CMPS A (0) , A (") 
23~' 01016e 01314131 SEQ •• 4 
2366 1310162 1134000 HLT ;CMPB F"4IlED 
2367 010164 104400 SCOPf: 
2368 
2369 O10166 012700 17'710 MOV *-1~,"0 
2310 011Zl1'2 012701 00.1210tl4 MOV '·4,%1 
2311 010176 126~61 0166~2 0166~2 CMPB A(",),/d1) 

2312 01020 4 00141211 SEQ .+4 
23'3 01021216 10401210 HLT :CMP8 F"AIlED 
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2314 010210 10l44iiH~ SCOPE: 
2315 
2316 010212 12 6100 ::1166212 el16602 CMP8 A(1).A(0) 
231' 010.220 0:)1401 SEQ ,+4 
2318 0.10222 1040(2) I-.! I.. 1 ; C''1P2 ~;q LED 
2379 I 0Hj224 1.1 4400 ~COP~ 
23~0 
2391 01~226 01270~ 177774 MOV # - 4 I ~10 
23~2 . 010232 \:l127~1 :3')0010 HOV ti+ tv..', ~t1 
23~3 01~236 126061 01.662'2 17!16002 (,MP8 A(0),ACl) 

2394 0102 4 4 0(~ 14 "'1 REQ .... 4 
23,95 010246 104('100 I-iI..T iC"1P? FAILED 
23~6 : 01~25e 1('14400 SCOPE 
2387 
2398 011.12'2 n127210 177774 MOV #"'4,%0 
2389 0110256 ~'127'i11 00121 0 10 MOV #10'l,~~1 
2390 [110262 1261~0 0166212 016602 CMP8 A(l).AC;?) 

2391 \·,10270 0Q114;,1 '-1E:Q ,+4 
2392 01e272 1\:"4000 HLT ; C'1P:" F4!LEO 
2393 010274 le144.~0 SCOP~: 
2394 :TEST MOVE INS T R I.J C T I ',:\1 F ',:\R t ~I Ln: X 
23Q5 
2396: 010276 (~127Z10 177 77 e rv:OV #-:1.2,1.0 
2397 0103Q2 116067 0166"2 ~06314 "'lOVA A(0).T('1:: 
2396 0103121 126727 0~j6.310 00~252 rMP8 TEM,r.#u~v2~2 

2399 010316 031481 REO .+4 
24~0 v.:10320 1?J4001Z ~LT ;M!"V~ ~':'ILEIJ 

24"'1 : ~)le'322 1(144?l[t SCOPE 
24~2 ; 
24r'13 : 010324 (\1 2700 2l2001~ ~1 0 V #+1e,%8 
24~4 010330 116067 211662'2 "06266 ~10V8 A(0lJTt:~p 

241'.15 010336 126727 0J62~2 "H~~12' CMPB TEMfo' . #\'00125 
2406 010344 001401 REQ • + 4 
24"', G10346 1~4000 ~./ L T ; tvIOVE" rAILEO 
24(:116 010350 104400 c:C'Op~ 

24~9 
2410 0103~2 012700 177770 ~OV #"H', %:1 
2411 010356 112760 125~;2 2116624 MOVS # 12 5 (l , 2 , T E ~\ P ( 0 ) 
2412: 010364 123727 (l16 6 14 125252 CMPS ~#C.ifl?'5?;2 

2413; 011£1312 0~1401 REQ ,+4 
2414: ~Hl374 1(Hf2I00 I-II..T ;H~VP F·AILEC 
2415: 010376 104:400 SCOPF 
2416 
241'7 010400 012700 0SQH:'J10 MOV #+11;:. :;-.~~ 

2416 010404 112760 ;~52525 016b24 !vIOV8 #elr:;252:;. TE~\p (0) 
2419, 010412 12:3727 ~'166:54 052,25 CMPB (ili#:EI\P+J.? #0;2525 
2420 010420 0~.~1401 REQ ,+4 

2421 010422 1~40'2l0 HI..T ;~OVd F· ~ I LED 
2422 01 0424 1~4~00 SCOPE' 
2423 
2424 ;TEST BIC 1 Nt; T R U C TIC" FOR INDEXING 
2425 010426 °12767 177777 006170 "10V #-i,TEMP 
2426 010434 012700 17171Ql MOV #"1(', %~~ 

2427 01044(21 146067 01667.12 006156 8ICB A(0);rn~p 
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242e eJ1e446 126121 2106152 17'525 eMPs rEMP,#177525 
2429 eJle454 01211401 BEQ .+4 
24321 12!1e'456 104~021 HI..T ;8tCB F'AIlED 
2431 0104621 HJ·400 SCOPE: 
2432 
243:5 211"'462 2112167 171777 2106134 MOV #"1. T EMP 
2434 011041121 012712121 eJ012!21U2! t-10V #10, ~;0 
2435 010414 1462167 0166;'2 21063,22 ~IC8 A ern, TEt'1P 
2436 2110511.'2 126727 0216116 2121'652 CMPB TEMP,#0016 52 
2431 0105121 L!I~1401 BEG! .... 4 
24:58 2110512 104212121 HloT ;BICB rAILED 
2439 2110514 UJ44021 SCOPE 
2440 
2441 12!1~1516 12112137 171777 2116634 ~OV #-1,~#TEp.4P·10 

2442 2110524 0127021 21021 0121 MOV #1~,%~ 

2443 01 21 5321 1421621 125252 016624 RICB #1252~2,TEHp(0) 

2·H,4 21121536 123127 016634 21212525 eMPS tI.TEMP+l~,#2~25 
2445 010544 021141lJ1 BEQ .+4 
2446 2110546 10421021 !-IloT ;SICB F'AIlEQ 
2447 21105521 Ul4400 SCOPE 
2448 
2449 010552 12112700 17771eJ "10V #-U:.%0 
24!!HJ 211 0556 012167 171777 r2106030 ~1 0 V #-l,TEMP"l~ 
2451 eJ10564 142167 2152525 0061322 BICB #052525, TEMp .. U' 
24!J2 rll10572 126127 eJ06016 125252 eMPe TE~P-1~'#125252 

24'3 01"6021 ~~1401 8EQ , .4 
24'4 010602 104r2Jl2!e !-ILT ;8!C8 FAILED 
24'5 010604 104400 SCQPI:: 
24!J6 
24'7 ;TE5T UNARYS INDEXEC 
24!J8 12l1"606 ~121:57 171717 016624 MOV #-l,@#TEt-AP 
2459 01'i614 01210eJ 171710 MOV #-U',%0 
246121 01"62rll 105r2j60 0166:!4 CI..RB 0(0) 
2461 01"624 10'737 2116624 T5T8 tII*TEfv1P 
24~2 010630 001401 BEQ ,+4 
24~3 010632 104r2100 HloT ;CLR8 FAILED 
2464 01 06:54 104421121 SCOP~ 

2465 
2466 01"636 012137 17;777 016624 MOV #-l,~#TEMP 

2467 010644 01270eJ 171770 MOV #-1~,"" 
2468 01"65eJ 1:1J'060 r2116634 CI..RB 0(0) 
2469 eJ10654 023127 2116624 1774r210 eMP tII#TEt-1p,#111400 
2410 1211"662 0IC'J14211 BEG! ,+4 
2411 01 0664 121·000 1-l1oT iCLRB FAILED 
2412 01'3666 104400 SCOPE: 
2413 
24'4 01"610 0121:57 171777 016624 MOV #-l,~#TEMP 

2415 01'~676 0121 00 171771 MOV #-7,%0 
24'6 r2111371ZJ2 10'060 016634 CL.Re O(0) 
24" 0113706 023727 016624 0003 77 CMP (JI*T£~1P, *00121:577 
241S 12110714 001401 BEQ •• 4 
24'9 12110716 lr214r2100 HL.T :CloRB FAILED 
24813 12I1 1n20 lr2144r21r21 SCOPE. 
2481 
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24e2 !2I10722 C'l12137 177717 016624 MOV --1, ~~HEMP 
24!;3 :01i217312l 012100 00012110 MOV -+10."1Z! 
24e4 i0112l734 1~5060 016614 CLRB C (0) 
24e5 :0107 4 0 1~51J7 ('16624 TSTS @I*T E ~1P 
24!6 01121744 02)1401 9EQ • +4 
2487 '01121746 1040~0 I-fLT ;Cl.R8 F'AILED 
24ee 'fZJ10750 H14~00 SCOPE 
24e9 
24913 0HH~2 (2112137 177777 016024 MOV #"1, 1il#TO~P 
2491 '01 0760 ~121?JZ 17777'0 MOV #-1~/%~ 
2492 '0H:l764 105160 J166~4 COMB r)( 0 ) 
24~3 :~310710 10,,37 016624 TSTS ~#TEJ'P 

2494 '011::1774 0~1401 f3Et) .+4 
2495 i010776 104000 ~LT ;CIjMB ~AILEO 

2496 !011000 1121442'0 SCOPE 
24Q1 
2498 ;011002 012137 177777 016624 MOV #-It(O..#TE~P 

2499 ;01101121 012100 00!~010 MOV #1?I, °1,0 

2500 :011014 10';160 016614 COM8 C (0) 

25tH :01112120 10'5137 016624 T5T8 ~#TE:11P 

2502 :01112124 ~01401 REO .+4 
25r2!;3 01112126 1~412100 HLT ;COt<'8 FAILED 
25~4 0112130 L~441210 SCOPE 
25"'5 :1211112132 Cl 12137 177777 016624 ~10 V #-1, ~t:tTE~JP 
25!2l6 '01112140 012100 17777e ~~ 0 V #-11t.%0 
2507 :011044 10 5260 016634 INCa D (0) 

2508 :0111215121 11215137 016624 TST8 ~I#T E ~1 P 
2509 :01112154 0014'211 SEQ ,+4 
2510 ~t)110'6 104121121121 I1LT i I 'le6 FAILrD 
2511 ~011i216121 023127 016624 17740'" CMP ~#TE~P,#1774?0 

2512 ;12111066 001401 8EQ .+4 
2513 ~k?l1101i21 112141211210 Hl.T ilNC8 F'AILED 
25104 :011012 10 4400 SCOPE 
2515 
2516 1311014 2112137 177777 12116624 MOV ~-1,(;)#T01P 

2511 01111212 0121~0 00121121 1121 ~OV #"'H~,%0 
2518 01111216 10~26121 2116614 INCs C (") 
2519 '011112 105137 ~166'4 TSTB @:'#TEMP 
252121 12111116 0014Z11 AEQ .+4 
2521 :01112121 104121121121 t-ILT ; I NCB F,A [L E D 
2522 11111122 H'J44~12I SCOPE 
2523 

;011124 2524 ~~12137 12l80~Z!1 12116624 MOV #l,(,t#TEMP 
2525 ;011132 012100 177770 t10V #-H~/%Z 

2526 011136 10 5360 0166~4 OECB CI (0.) 
2527 0111·2 105137 1316624 TSTS (Ol'#TEHP 
252S 011146 0014~1 REQ .+4 
2529 :011150 104~H~0 Hl.T iDEeB FA[LED 
2530 12111152 104dl21 SCOPE' 
2531 
2532 011154 012137 0000211 12116624 MOV #l,(l#TEMP 
2533 011162 121121021 000010 MaV #1121~~~0 

2'34 011166 1''1536121 016 614 DECB c: ('" 
2535 011112 1:215137 016624 TSTB @1#TP1P 
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2'36 011176 ~01401 9EQ ,+4 
2'31 011200 104000 HLT iDEes FAILED 
2'38 011202 104 .. 00 SCOPE 
2539 
2'~0 011204 012737 02100 ch 016624 MOV *l,,#TEMP 
2541 011212 012700 177770 i'10V #-1~."~ 

2'42 011216 10'460 016634 NEGS 0(0) 
2'43 2111222 02:5727 21166~4 000371 eMP ~*Te:MP,*37' 
2!U4 2111230 ~i2I1401 SEQ ,+4 
2' .. , 011232 10401(J0 L1LT ;NEGB rAILED 
2"6 011234 HH400 SCOPE 

t 2!U1 
25.8 011236 ~1213' 0000~1 016624 MOV _l"ttTE:MP 
2549 011244 012100 02100 10 MOV #+10.%0 
2550 011250 HI'460 01 66 14 NEGe cnn 
2'51 011254 023727 016624 000377 CMP ~*TEMp,*377 

2552 011262 001401 SEQ .+4 
2553 01126~, 104000 HI..T ;NEG8 rAILED 
25'4 011266 104400 SCOPE: 
25!!15 
25'6 011210 2112731 177777 016624 MOV _"l,@ltHE"1P 

2", 2111216 012700 17771" MOV #"121. %0 
25'8 011302 000261 SEC 
25'9 011304· 105560 1(J16634 ADCB 0(0 ) 
2560 011310 023727 016624 1774210 CMP @)'TE~1P, *17' 4(2) 
2561 011316 0~14e!l SEC ,+4 

2562 211132e 1121421~21 I-II..T IAOC8 FAILED 
2563 2111322 1044210 SCOPE: 
2'6 .. 
2565 eJl1324 2112137 177717 0166204 MOV #"1,C'#TEMP 
2566 011332 V'127e0 0210 010 MOV *+10.%0 
2'67 011336 0121 3261 SEC 
256S 011340 UI!5,60 016 614 AOCS C(21) 
2569 011344 12123721 016624 11'4021 CHP IIt*TEMP,'17'.-00 
2510 2111352 0014211 BEQ ,"'4 
2"1 0113'4 1214000 f1I.. T ;AOCB F'AILED 
2"2 0113'6 1040400 SCOPE 
2573 
25'" 2111360 2112137 0~04~1 01662 .. MOV .4V'1,(t'TEMP 
251' 011366 012100 177711 MOV _-7.~,0 

25'6 011312 000261 SEC 
25" 2111314 1215660 016634 S8CB D(21) 
25'8 011400 022137 00210211 016624 CMP #l,.#TEMP 
2519 21114216 001401 SEQ ,+4 
2510 2111410 10"212121 f1I.. T ;SBCB FAILED 
2'81 011412 121 .... 00 SCOPE 
2'82 
2583 011414 012137 00210211 016624 MOV 'l,.#TEMP 
2'84 2111422 2112700 0000U~ MOV #+1~,"12I 

251' 011426 00121261 SEC 
2516 011430 10'6621 2116 614 secs C(21) 
2517 011434 01215137 016624 TST IIt.TEMP 
2'18 011440 031401 SEQ ,+4 
2589 0114"2 104121210 f1I..T ,seC8 F'AILED 
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259121 "11444 1!2l44!2l121 SCOPF.: 
2591 
2592 iTES" INDIRECT ADDRESSING 
2593 irES" COMPARE: INSTRUCTION 
2594 ~111446 123,27 016 572 00~252 CMP8 ti#8, #0011125~~ 
2595 ~i"11454 0~1412l1 REQ .+4 
2596 13:11456 1(H000 H~T : C~1pe FAIL.ED 
2597 0i11460 1044210 SCOPE 
2598 
2599 ":11462 123727 12116"3 00"'252 CMPR ~#8"'1,#252 

2600 12I~1147!21 00141211 8EQ .+4 
2601 kH1472 H.I~000 IojLT iCMPEl FAILED 
2602 011474 1~4400 C;COPF" 
26~3 

26'-"4 
26~5 011476 122137 125252 016572 CMPR #125?'2,~#El 
2606 011504 0014211 REQ .+4 
2607 0j11506 1t'l412100 H~T ;CMPR FA IL.ED 
2608 lJ11510 104400 ~COPE 
2609 
2610 011512 123137 12116~72 "'16~)72 ct1PB (ii#8, ~#t~ 
2611 011520 12111141211 REQ .+4 
2612 12111522 10 40t?J0 H~T i C~tP8 rAILED 
2613 \l!1524 1~4400 SCOPE 
2614 
2615 ;TE51 MOvE IkJSTRI.lCTlr!NS 
2616 011526 113,~0 016~72 ~iOV 8 (ii#8,%~ 

2617 0:11532 12210121 000252 CMPe #00~2'2.%e 
2618 011536 00141211 8EQ .+4 
2619 0.11540 1040iH'l hI~T iMOV8 FAIL.ED 
2620 ti'11542 10 441210 SCOPE 
2M!1 
2622 011544 112,37 1252;2 12116624 ~10 VB #125?,2,riI#"rEMP 
2623 011552 126737 121;;)5014 016624 CMPS A,(iil.TEMP 
2624 i.111560 001401 PEQ .+4 
2625 Qa1562 104'1'00 HLT ;MOV8 FAILED 
2626 011564 10 4400 SCOPE 
2621 I 

2628 011566 113137 12116"2 016614 MOVS ~#B,(iil#C 

2629 12111574 126137 004772 12116614 CMP8 A,ti'C: 
2630 12111602 ~12I1401 8EQ .+4 
2631 011604 1I2l4 121 00 HL.T iMOV8 FA.ILED 
2632 011606 1:21441210 SCOPE: 
263~ :TE5T UNARYS INDIREC1 
2634 ~a161121 ~'12137 177777 016624 ~10 V #-i,@l#TEMP 
26:35 011616 Ul5037 016624 r: Lf'~ e ~#Te:MP 

2636 011622 023127 12116624 177400 I":MP ~#Te:t1P,*177400 
26~? 011630 0121141211 AE~ .+4 
2636 011632 1 12! 4 121 0121 H~T iCLF~8 FAIl.ED 
2639 12111634 1121441210 SCOPE 
264121 
2641 ~11636 012137 125252 016624 ~1 0 V #12,?52,rt#TEMP 
2642 011644 10 5137 12116624 COMe @#TE,MP 
2643 12111650 022137 125125 12116624 CMP #1.25125. ~#'re:MP 
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2644 1Zl11656 001401 BEQ ,+4 
2645 011660 10 40"0 ~LT ;COMB ~AILED 

2646 011662 104400 SCOPE 
2647 
2648 011664 12112131 125252 "16624 MOV *12'252,'#TEMP 
2649 0116'2 105137 016625 r;OMB ~#TEt--1P+1 

2650 0116'16 022137 052652 016624 CMP #052f,!:)2,~#TEMP 

2651 011704 001401 REQ ,+4 
'2652 011706 1~402HZl Hl.T iC::>MR r:-AILED 

2653 12J11710 104400 SCOPE: 
2654 
2655 011712 0!21511131 016624 CLR (I#TEt..1P 
2656 12J11716 1121'2 37 016625 !NCB ~#TE~1P+l 

2657 011722 (~22137 0004210 016624 CMP #40e,(I#TF'MP 
2658 011730 "~1401 gEC .+4 
2659 011732 U14~00 ~l.T iINC8 FAILED 
2660 011734 104400 SCOPE: 
2661 
2662 011736 0"5~37 016624 rL.R ~*TE~P 
2663 011742 105377 00466121 [1EC9 (lTEMP+2 
2664 011746 023121 016624 02"!l371 CMP CI#TEMP,tI'37' 
2665 011754 0131401 SEQ .... 4 
2666 011756 10 4000 ~LT ;D~CS FAILED 
2667 12!1176e 10 4 400 SCOPE: 
2668 
2669 011762 ~"'5037 016624 CLR @I~nE~'p 

2670 011766 11213' 0~00~1 016625 MOVe *1,,#TEMP+1 
2671 011714 1~5437 016625 NEGB (I'TEMP+l 
2612 012001Z 022137 1714~0 016624 CMP ~17?4012l,~'TEMP 

26'3 ~12006· 0a14~1 BEQ .+4 
2674 0120112, 10 4 012!'" !-ILT :N~GR fAILED 
2615 131201,' 1-:34400 SCOPE: 
26'6 
26" ITEST INDIRECT ADDRESSING WITH INDEXING 
2618 ;TE5T CO~PARE INSTRUCTION 
2619 01201" 1217 27 0134554 125252 CMPe (18+2,.1252 52 
2680 01202,' ~01401 8EQ ,+4 
2681 01202t; 1'11 4000 4LT iCMPR F'AIlED 
2682 012026 1~44(30 SCOPE: 
26'33 
2684 ''12030 1227 17 125252 004536 CMPa #125252,'8+2 
2685 012036 0014~1 F3EQ .+4 
2686 012040 10 4 000 ~LT :c~pe ~AIlED 

2687 01204,~ 1134400 SCOPE 
2688 
2689 01204 4\ 121711 2104524 004'22 CMP8 1I8+2.flS+2 
2690 01205,! 0ilJ1401 SEQ .+4 
2691 012054 1..04000 HLT :CMPB fAILED 
2692 012056 Ul4400 SCOPE 
2693 JTEST MOVe: INSTRUCTIONS 
2694 012060 11'7e!I'!l 004'1(21 "10Va ,B+2."" 
2695 012064 122700 125252 CMF'B *12,252,"Z 
2696 0120'" 0e!1401 aEQ .+4 
2697 012111J' ;~ 1042100 HLT iMQV8 FAILED 
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2698' 
2699' 

12112074 10440J ~COPE: 

2100 012076 112777 125252 004522 MOVe #12'252,~TEMP+2 
2701 012104 126737 ~04462 016624 CMPe 8,tiIl*TEMP 
2102 012112 001421 REO .+4 
2703 : 012114 1040'~'" ~LT ;MOVA FAILED 
27~4 12112116 HH4~0 SCOPE: 
27~5 
2UJ6 01212121 11'1'7 0C44;0 004470 MOV8 (al8+2·!;)C+2 
2707 012126 126737 00444121 12116614 CMPS R,@ltJC 
27~8 012134 0014"1 REO .+4 
27~9 012136 leJ4~00 YL.T ;MOV8 FAILED 
2710 ~1214121 H'l44i7J0 SCOPE 
2711 
2712 ;TEST BIC INS T Rue T I 0 t\1 !i\li) I REeT wITH IND~_XI'~G 

2713 0121 4 2 ':)12700 17'7'7 MOV #-1, °;.0 
2714 012146 14'700 0~4422 ~ICB ~8+2·%0 
2715. 0121~2 12Q1v;27 052'25 Cf"1PB %0.#!:C2525 
2716: 0121~6 001401 8EO • +4 
2717' 012160 1'-"40~0 I-ILT :8ICH FAILED 
2718 12112162 1~4400 SCOPE 
2719 
2720' 012164 {:ry12737 177777 016624 MOV #-ll'Oi~Te:MP 

2721 012172 142777 1252;2 004426 91CB #12,2!:>2 /1 <1TEMP+2 
2722 r2J122el0 122737 052525 fZl16624 CMP8 #525?5, ctb #TEI"1 P 
2723 012206 0211401 8EQ • +4 
2724 012210 10 4 0J0 HL.T ; 8 t cs FAILED 
2725 012212 H'l440~ SCOPE 
2726 
2727 012214 012737 177777 el166:l.4 MOV #-l,(--#C 
2128 012222 147777 004346 004366 81CB r.l8+2. (tOe+? 
2729 2112230 126137 004356 016614 CMPS A+l:2 . (UC 
2730 012236 !2l~14Ql1 3EQ .+4 
2731 012240 H'l4:2100 I-iI.T :8%(';8 FAILED 
2732. 2112242 10442121 SCOPE 
2733 ;TEST i..INARYS INDIRECT WITH INDF.:XING 
273 4~ 012244 12'127 37 177777 016624 "10V #-l,0#TEMP 
2135 2112252 121 52177 1304350 CLRB @lTEMP+2 
2'36 012256 105737 1316 624 TSiB tiIl#TEMP 
2131 2112262 01(11141211 8EQ ,+4 
2738 012264 11214000 I-ILT ;ClR8 I:~AILEO 

2139 2112266 1214400 SCOPE 
2740 
2741 012270 ~~12137 125232 016624 MOV #1252~2,1l#"EMP 

2742 012276 11215 177 ~214324 COMB (O)TEMfJ +2 
2743 012302 122737 2152525 2116624 CMPS #0525;?5,(i1#TEMP 
2744 012310 0tl1421 REO .+4 
2745 012312 10 4 0210 I-ILT ;COMf' rAILEO 
2746 12112314 10440121 SCOPF.: 
271.1 
214$ ~12316 12!(ZI512137 12116624 CI..R (lI#T£MP 
271.9 f2l123Z2 105:277 ~f2l43~0 INCa ~TEMP+2 

27'121 012326 122137 00r2l02J1 016624 CMPs #l.I#TEMP 
27'1 2112334 0t!l1401 BEQ .+4 
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2"'2 012336 104 0!l10 HLT :·INCB FAILED 
275:5 012340 1(214400 ~COPr. 

21'. 
21!!55 012342 005037 el16624 CLR te#TEMP 
2156 012346 105311 121"'4254 nECS teTEMP+2 
27', el12352 123127 016624 111777 CMPS te*TP1P, #-1 
2"S 012360 k'I~1401 SEQ .+4 
27!!19 012362 1'1'40021 fJLT lOECe FAILED 
21,,, 012364 104400 SCOPE 
2761 
2162 012366 012137 0000Z1 016624 MOV #l.IJ#TEMFI 
216:5 012374 112"477 el04226 NEGS (tlTEHP+2 
2164 0124021 122131 171717 016624 CMPS #-l,GD#TEMP 
2765 1,H2406 ('101401 8EQ .+4 
2166 0124121 10412l0e1 HLT ;NEG8 FAILED 
2161 1ZJ12412 1I?J4400 SCOPf: 
2"8 
2769 012414 ~1213" 171777 016624 MOV #-1, (uTE"1P 
2770 012422 0~0261 SEC 
2771 012424 l""!P" 121214116 ADCS (.1ITE"'!P+2 
21'2 0124321 ~2273" 17'4Z0 016624 CMP #177 4 021,@l#TEMP 
2173 012436 ~014211 qe:Q .+4 
27'. 12112440 1~4000 HLT ;A~CB FAIlE'J 
21'5 2112442 1~'737 "'16624 TSTS @I#TE'1P 
27', 012446 "'~1401 SEQ ,+4 
271' 012450 UJ 4000 HLT lTST8 I="tdLED 
2718 ~12452 Ul4400 SCOPE 
2719 
2780 2112454 L1 12131 f21000Z1 016624 MOV #l.,#TEMI' 
2781 2112462 0~0261 SEC 
2782 2112464 105317 004136 DECB @lTE~C+2 

2783 2112410 005737 016624 TST @I*TE"1P 
278_ 012414 0211401 SEQ ,+4 
2785 2112416 112'4000 HLT :DECS F"AIlED 
27e6 012500 112'4400 SCOpe: 
21B7 
2788 :TEST OF COMRINED I~c!EXING AND I ~ID I RECT 
2189 1Z112502 012700 177172 MOV #-6,%" 
27921 2112506 121027 :316622 125252 CMPS "A(~),#125252 

2191 012514 001401 SEQ .+4 
2192 012516 10421210 HLT ;CMP8 F'AILED 
2793 012520 104400 SCOPE 
2794 
2795 O12522 012700 1777'2 "10V _-6,%" 
2796 012526 122,'0 1252 52 01661212 r.MPS #12'2'2,IIA(~) 
2797 012534 1.'1211401 REQ ,+4 
2108 012536 1~42100 HLT :CMPB rAILED 
2799 012540 104400 SCOPE' 
28210 
2801 012542 012700 177712 MOV #-6 dt.12I 
2802 012546 012701 0000Z2 MOV #+2, ~a 
2803 0125'2 121011 12116632 2116602 eMPs "A(0),~A(1) 

28C'l4 012560 001401 SEQ •• 4 
2805 O12562 10400O HLT JCMPB F'AIlED 
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2e~6 ~01256 4 U~4413~ SCOPE 
282!7 ;TEST BIC I NSTRUCT I O~,J 
28~8 :012566 012700 Qk'002'6 ~OV #+6.~~~ 

2809 !012572 012767 177717 004024 MOV #-l,TEMP 
28UI 0126""0 147061 0166212 01214016 8ICS ~A(2),TEMP 

2811 "12606 122767 125252 0040Hl CMPS #125252,TEMPI 
2812 ;012614 0~141(l1 SEQ • +4 
2813 012616 UI 4000 I-jLT ;Stce F" A:r LEO 
2814 :~12620 104400 SCOPE 
2815 
2816 012622 0127~0 177772 MOV #-6.%0 
2811 1012626 012737 177777 016614 MOV #-1, (iil#C 
2618 i012634 14277~ 1252;2 016624 RICS #1252~2,(lTr.MP(Ii'!) 

2819 :012642 123727 016014 0017.1125 CMPB ~~C,#0fc:l0125 
28213 :012650 0,/.'114:)1 AEQ .+4 
2821 012652 1;'412H?!~ HLT i8tce ~'AXLED 
2822 '012654 10 4 4210 SCOPE 
2623 

#8+2,'%0 262. ,~12656 012700 016'74 ~OV ;ADDRESS Or: ADDRESS OF 8 
282' :12112662 ':J232167 ~O372l4 CMP ~ (0) +, B 

2626 !12I12666 0I?J1401 FlEQ .+4 
2827 :1211267121 12140121121 ~LT iCMP F' A I L.ED 
2828 ir312672 1~441210 ~COPF: 

2829 
2830 1012674 012700 12116,76 ~~ 0 V #8+4,%0 
~8~1 :121127121121 025067 121236~6 eMP .:;;1 .. (~) .8 
2832 i0127fZ14 0,01401 REQ .+4 
2833 ;~12706 lel 4 000 ~LT ;Ct...1p rAILED 
2834 ;1211271121 11214400 SCOPE 
2835 
2836 '12112712 012120 016,76 ~OV its+4.%(~ 

2831 i012716 12512!67 003b;0 CMP8 (0) ... (~) , B 
2838 :"J12722 0~1401 ~EQ .+4 
2839 '12112724 1042'121121 HLT :CMP8 FAILED 
284121 012726 1'1!440121 SCOPE 
2841 
2842 121127313 ~12?0121 01662121 MOV #C+4/"~ 
2843 '012734 012737 177777 016614 '10V __ "'l.@l#C 
2644 12112742 H'IS I2l 5121 CLRS ~-(e) 

28., 012744 12123721 1316 614 17140121 C~~P ~.C,it177400 

28.6 012752 121014!Z11 SEQ .+4 
284' ;12112754 11214121121121 I-iLT ;CLR8 FAlL.ED 
26 4 8 f£'I12756 10449.'0 SCOPE 
26.9 i12l127613 12112137 177777 (2116614 ~OV #"'l,@l#C 
28!!0 012766 012121121 177772 MOV #-6,%i.:l 
28!1 ,12112772 12112701 177772 MOV #-6.%1 
2852 ,12112776 14'O71 0166212 016624 RICS ~A(~) ,tiJTEt'!P(1) 
2853 013004 12122737 177525 016614 CMP #177525,~#c: 

2854 013012 001401 SEQ .+4 
2855 013014 121 40021 HLT ;8tC8 FA:[ LED 
2856 ~13016 1"'4400 SCope. 
2857 iTEST THAT RI2I IS NOT DE~Tf(OVEO BV F',ALSE SELECTION 
2858 12113020 01 272121 2152525 MOV #52525,"0 ,THIS IS CHECK L~TER IN PROGRAM 
2859 :TEST JSR INSTRUCTION 
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2860 
2861 013024 0004,67 0000~2 JSR "" TJSR2 'PLAC( PC ON STACK 
2862 0131213121 "0040' TJSR11 BR TJSR3 'A[TU~N HE~E ON RTS '" 
2863 013032 121621 013121 32 TJSR2: CMPB ~"6,#TJSRl JC~ECK FOR CORRECT PC ON STACK 
2864 12113"36 0010421 BEQ ,+4 
286' 013040 100401210 HLT ,INCORRECT PC ON STACK 
28., 01U14, 00tli,0' RTS ~, ,RETURN TO INST AFTER JSR 
2861 1211311144 10 4402 TJSR3: SCOPf: 
2868 
2869 rU3246 00025' CCC 
2810 121130'0 204'17 JSR "",,,, ,INSTAUCTION UNDER TEST 
2811 "13"'2 12162' 013"52 CMPB '''6,#TJSR:S., '; TEST THE: STACK 
2812 013056' 001401 BEQ .+~ 

2813 121132160 1121412102 HLT ,PC OF' JSR 010 NOT GO TO STACK 
28'4 1211312162 005126 TST (6). - ,R£POSITION THE STACK 
28" 1211312164 104400 SCOPE: 
2816 ITEST NESTED SUBROUTINES 
2811 
2818 '!11306,~ "0225' cee .CLEAR CONOITION CODES 
2819 213121113 304,67 0~3342 JSR ,,',SU8R6 
288121 01312114 112120401 8MI ,+4 
2881 01!12I1,~ 1 'H 121 0121 HI.T JJSR OR RT! F'AIL.ED 
2882 013100 001401 BEQ .+4 
2883 013UJ2 12421212 HLT 'J~R o lit RTS F'AIL.E:O 
288. 013124 122421 BVS .+4 
2", 013111J6 104000 HL.T IJSR OR RT9 F'AIL.EO 
2886 01311~ UJ3401 BCS ,.4 
2887 21311? 1004000 ~LT IJSR O~ RTS F' A H.EO 
2888 013114 1004400 SCOPE 
28.9 :TE5T ROTATE ODD BYTE 
2800 013116 104 .. 0121 SCOPE 
2891 213120 000257 CCC J CLEA" "~CIt 
28'2 013122 012167 1234'6 00347. ~OV 1II12J456,TEM,. 
2e.3 213130 106067 00:H11 RORe TEM"+l fROTATE: 000 BYTE 
2894 01~U3'~ 103401 BCS ,+4 
28.' 213136 124220 HL.T ;C NOT SET 
2896 0131." 102401 BVS ,+4 
28" 1211314? 124020 IoILT J V NOT SET 
2898 213144 022761 051456 023452 CMP *r1I51456,TEMft 
2899 01315~~ 001421 BEQ .... 
290121 013154 1004000 HL.T :ROTAT! F'AII.EO 
2901 0131'6 UH .. 1ll0 SCOPE 
2902 21316" 0'30211 sec JS!:T C 
2'03 01316,! 0127 67 123456 223434 MOV *12345',T[M,. 
2904 "1311" 1"6067 12103431 ~ORB TEM,.·l 
29185 "13114 103421 BCS ,." 
2906 18131'6 104202 HL.T J C NOT lET 
2921 "1320" 122001 BVC •• 4 
2908 0132"'! 10041211Z10 ~L.T J V NOT CLE.AEO 
2909 0132"4 02216' 15~.'4 56 003412 eM" *1'1 4",T£M,. 
2912 "13212 001401 SEQ ,+04 
2911 01321~ 104002 ~LT ,AOTATE 'AII.EO 
2'12 01321t. 1204400 SCOP'£ 
2913 
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2914 
2915 
2916 
2917 
2918 
2919 
~920 
2921 
29~2 
2923 
2924 
2925 
2926 
2927 
2928 
2929 
2930 
2931 
~9~2 

2933 
2934 
2935 
2936 
2937 
2938 
2939 
2940 
294 1 
2942 
2943 
2944 
2945 
2946 
2947 
29 4 8 
2949 
2950 
2951 
2952 
2953 
2954 
2955 
2956 
2957 
2958 
2959 
296~ 
2961 
2962 
2963 
2964 
2965 
2966 
2967 

013220 
~13222 
~1132 30 
0132.34 
l(1132~~6 

d132 40 
013242 
i:1132 4 4 
11132~2 
0132~4 
'h32 5 6 

0132b0 
lh3262 
:113270 
lh3274 
;H3276 
) 13 3 ;'0 
h33~'2 
lti133'-'4 
~13312 
~H3314 
313316 

.)13320 
lh3322 
~~1:5330 
b133~4 
W133J6 
~13340 
~13342 
Ih3344 
1Jl133~2 
0133~4 

~13356 

013360 
~iJ13362 
013370 
013374 
013376 
0134210 
~113402 
I.h34kQ 
013412 
~H3414 
013416 

;)002 57 
012767 
10 6 1 67 
1034~1 
L"4C~~~ 
1:'124"11 
H~4Z:Cl0 

~"22761 
l',?l14~1 
HI40',~0 
1:,)44::l0 

r~i?l277 
(112767 
1061 67 
1'334 Jl 
1 ~~4i?W 
l',24Jl 
10 4 C':!l0 
\' 227" 7 
t' r~ 14 a 1 
1~~400'" 
1G44~0 

(':1l'2'37 
~~ 12767 
10. 6 2 67 
103401 
19140'210 
10 2 0:11 
1 '3 4 C J ill 
026727 
r~014Gl 
1;14~,3(J 

10 441:J 

f"111?l277 
\112767 
1063 67 
1J34J1, 
104~'?I" 
1(12Z~1 
1,)40210 
!1126727 
Cl\H401 
104("00 
1"'44':10 

047ft:?36 

1234;6 
0~3331 

047436 

177777 
003271 

003374 

003312 

003274 

177777 

003234 

177377 

:TE5T 

eee 
MOV 
ROLB 
ReS 
HLT 
9YS 
HLT 
CMP 
SEQ 
HLT 
SCOPE: 

sce 
MOV 
ROLe 
8CS 
HLT 
RVS 
HLT 
CMP 
8EQ 
HLT 
SCOPE 

ece 
MOV 
ASRS 
BCS 
HLT 
Bve 
HLT 
eMP 
REQ 
HLT 
SCOPE: 

sec 

~1.234~6, TE~1p 
TE:MIJ+l 

• .. ·4 

#~147056,TEMp 

:« 12 :3 4 ,6 • T E ~~ P 
TH1P"1 

• + 4 

ttQl47456,TEMP 
• ~'4 

it"l,TEMP 
TEMP"'l 
.+4 

.+4 

TEMP,#"'l 
.+4 

MOV #··l,TEMP 
ASLB H:MP"'l 
8CS • ·~4 
HLT 
Bve .+4 
HLT 
CMP TEMP,#1773 7 7 
8EGI • '~4 
~LT 
SCOPE 

COMBINATION O~ N. r AND v 
,MACR TNCV 
BPL .... 12 
Bce .... 2Z 
Bve ,+30 
HLT 
8R .... 24 

;C NOT SET 

:V NOT SET 

;R~TAT~ BYTE FAILED 

i5(T e 

:e NOT SET 

;V NOT SET 

;CLEAR :: 

;C NOT SET 

;Y NOT CLEARED 

:SHIFT ~AILED 

;C NOT SET 

;V NCT CL.EARED 

;SHIFT 8YTE FAILED 

j!-1 
i! ai, e =1 
i!-C, BUT VIIi 
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2968 9Cc ,.16 ;l:a0 
2969 BVS ,+2e ;2.~, e=l 
29'0 HLT ; e r~ 0 T E QUA I.. C, V;l 
2971 8R ,+14 
2972 8VS ,+12 ;~·1, (:::~ 

2973 HL.T ; i NOT E':"JUAL. C, V:l 
297. 8R ,+6 
2975 Rve ,+4 itael, c=~ 

2976 ~LT ; ~.C, ~UT V=l 
2977 SCOPE 
2978 .ENO~ 

2919 013420 0050_~7 2116'1;'0 CLR @#ICClUNT ,NO ITE~.ATJO\I 

2980 :TE5T ALL COMBINATIONS Or NUMBERS WITH COMf'ARE INSTRUCTION 
2981 013424 12J050~2 COMPAR: CLR ~2 :I'lJIT ~2 

2982 013426 005001 CL.R "1 ; r:\l I T '1.1 

2983 ~H343'~ 02(!J201 CMP11 CMP ~2,"1 ;A~E THE ElJUAL 
291!4 013432 001401 AEQ ,.4 
2985 013434 10 4000 HI..T ;R~ ANn Rl DID N1T CO""Pt.~E 

2986 013436 020227 177777 CMP "2,.-1 :AT uPPER L.IMIT 
2987 013442 0211403 SEQ CMP;! :YES ExIT 
2988 013444 0052~2 INC "2 ;I'lJCREME~T TO ~~\T NUM::3E::( 

2989 013446 005201 INC "1 
29Q0 0134'" ~00767 BR CMPl 
2991 01345~? 1£H400 CM P21 SCOPE: 
2992 
2993 ;TEST ROTATING ALL r-,UMBER5 
2994 013454 10 440rzl SCOPE: 
2995 013456 12112767 177777 0210132 '10V *-l,PEF"F" IINITIALltE BAS~ NU~8E~ 
2996 2113464 005261 00121126 TSROT: INC REF"F' ;INCREM~NT NUM8ER 
2997 "'1347" 004767 ~02J012 jSR '.(7.RC"TALI.. :GO TC COMPARE ~OUT I "'t: 
2998 013474 026727 03eJ116 1.,7771 CMP REF"F'.#-l ITEST ALL V.4LUES 
2999 01l50,? '-"01:510 8NE TSRCT INO TE<:;T THEM ALI.. 
31iH"0 '-"1350'~ 00Q10446 8R TSRT2A :wt: ARE DONE 
3001 
3002 013506 016167 0001:34 021010. ROTAL.L: ~OV I1EF"F.TEST 
3003 01351'l 01216067 1210211;'21 ROR TEST 
30214 01352" 0062167 000074 ROR TEST 
32J~5 01352'1 01216067 2110012110 RQR TEST 
30~6 013530 00 6167 080064 ROL TEST 
312101 013534 1212161 67 000060 ROL TEST 
30~8 0135040 0216161 000054 ROL TEST 
3009 013544 TNCV 
3010 0135044 HI"0"'. QPL ,+12 
3011 12113546 103007 8CC ,0402~ Ji=l 
.32112 01355" 1212013 BVC .0403~ It s l, C=l 
JI2I13 01355,! li2104,,011 ~L.T li-C, PJT VlIl 

3014 01355~1 0210411 BR .+2' 
.3015 013556 1~32J06 RCC ,+16 :i!=12! 
.3016 211356" 102401 BVS •• 20 :~.0, e1l1 
3017 01356,~ 10400121 HI,.T Ie NOT EQUAL C, V.l 
3018 01356'1 eHH!405 BR ,+14 
3019 013566 Ul240. BVS .+12 ;~·1, r:=2l 
32120 12113"21 104000 HL.T It NOT EQUAL. C, V:l 
3021 2J1J51t~ 000402 R~ ,+6 

• 
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Jel22 013574 1,12001 RVe .+4 ;t=I1, C=0 
j023 013576 F~4",00 HLT ; t:; C, t301' V=l 
3024 ~136~'e 1~~4400 SCOP~ 
JI2I25 1(113602 13267fl7 a~J0012 000006 CMP TEST,REF!=" 
.5026 ka3611Z W'14el1 PEQ • +4 
jQJ27 013612 1(H000 HLT ; I~ITlbL NOT EI~UAL TC F 1 '!AL 
3028 01361 4 3kH~207 P1S %7 
3029 ~1l3616 J0(1lZ00 REFF'I 0 ;Goor: r A'T A 
3030 ~~ 136 2 0 00'~0C1;z1 TEST: ('1 :RAn C' /l T L, 

j~:31 J1361b REF=~EFF 

.5032 ;TEST ROTATING BYTE t~VEN/(1DD. ALL NU~18 E >:(S 
3~33 ;'-"13622 012767 177777 177766 TSRT2A: ~~ 0 V #-l,R[FF 
j034 :013630 "(152~ ., 1777~2 "SROT2: INC REF"F 
.5035 i0136.34 J'14767 ~;dH:l16 JSR %7,F(('lT8E 
312136 i~'136 40 :H!l4767 JU0122 JSR %7,~()T80 

312137 '013644 ~l2 27 6 7 177777 177744 CMP #-1, t:'EFF 
.512138 013652 0Q11366 RNE TSRC:;2 
312139 013654 00:?!;05 RR ROTP'l 
3040 013656 016767 1777 34 177734 ROTElE: tl0V REI="F" ,TEST 
30 4 1 01366 4 l'~6e67 177730 RORS TEST iROTATE ;iY TE EVE ~j 
;S042 ;013670 1062167 177724 QoR8 TEST 
3043 :~l-S6 74 1060fl7 177'120 HQRB TEST 
.3044 '013700 1161~7 177714 ROLB TEST 
j045 :013704 1~6167 1 777 10 ROL8 TEST 
3046 :Ii'13710 1~6167 1777~4 ROL8 TEST 
.5047 !'~13 714 TNCV 
;'H'l48 n13714 11102'134 8PL ,+12 
:'Hl49 1113716 1;~ 3 :;'li) 7 RCC .+2l ; i!=1 
3050 013720 1~201.3 PVC ,+3e ; i!:I 1, (" =:L 
3051 1013722 1040'~~ I-ll,.T ; i!=C, ~< iJ T V=l 
.5052 ')13724 ('31'1411 RR .+24 
.50'53 ~H3726 103006 qCC .+16 It=0 
3054 ;;113730 12124e'1 I=lVS • +22 ; t =0 • :=:L 
312155 0137.52 104!Z1k~0 HLT Ii! NOT ~:,~~UAI. c, V=l 
.50156 013734 V'l0('J4C!5 RR ,+14 
3057 013736 102404 8VS ,+12 it.:1. C=Vl 
312158 '0137 40 10 40010 HLT : ~ NOT E::)UAL C, V=l 
312159 013742 12!(')0402 ?R • +6 
31216121 013744 102001 PVC - • + 4 : t.=0, C =!~ 
3061 013746 1(140';'0 HLT 1r.=C, "U'T V=l 
30~2 :013750 1C'!4400 SCOPE 
3i363 '013752 ('126767 17 7642 171036 C:"-1P TESi,HEF~ 

~0~4 013760 0~1401 REO ,+4 
.3065 k:l13762 1~4000 HLT 
3066 013764 N~0207 RTS ~;;7 

3067 013766 1060t17 171627 ROTI30: RORS 1'EST+1 ;ROTt-Tr 3YTE oeD 
3068 013772 1('16067 177623 PORS 1'ES i .;-1 
3069 013716 1~6067 177617 PORS 1'[5T+1 
~070 "14002 1~6167 177 613 ROLB ,'EST+1 
~071 0140~6 10 6167 17762'7 ROL8 T[5T+1 
~12I12 ~14012 HH)1 67 17762'3 ROL8 TEST'l 
J013 ~14016 TNCV 
~074 014016 1000134 APL .+12 
.3075 01 4 02121 1Ql30C!J7 Bce .+2~ J til: 1 
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3076 IU 4022 102013 8VC .+30 ;i!al, elll 
3071 12)14024 10 4012'0 HL.T ;i!aC. BUT val 
3078 0141026 ~00411 8R .... 24 
3019 "'14030 It?J3006 Rce .+16 ;t.~ 

30~0 "1 4 032 1(212407 8VS ,+2~ ; i! II Ii'l. C=l 
3081 01 4034 1~400" HL.T ;i! NOT EQUAL. C, Val 
3082 014036 ~~12J40!) 8R .+14 
~083 01 4040 102404 AVS ,+12 ; cal. C=0 
321S4 01 4 2142 10 4 0(210 HL.T ;c NCT EQUAL C, V.l 
3085 "'14044 (~012)402 8R .+6 
32186 014046 1~2001 !:WC .... 4 ;i!-i2I, C=0 
3081 014050 HH000 HL.T ; t IIC, SUT V=l 
3088 01 412152 104400 SCOPE 
3089 014054 026767 17'!)40 177534 CMP TEST,REF"F' 
3090 01 4062 001401 SEQ .+4 
3091 12114064 HH000 ~L.T 
3092 014066 0(2102(217 RTS %7 
3093 014010 1044 00 ROTEN1: SCOPE: 
3004 ;AOD AND SUBTRACT AL.L NU~8ERS AGAINST F'IXEn NUM8ERS 
30f)5 ;A+B=C, C-AaS, BF' S~OUL.D EQUAL Bl 
30f)6 014072 ~11667 00121012 TSTARI: MOV @l"6,NUMA 
3091 014016 012767 000(2)1 177512 MOV #l,RfF 
32198 01 4104 005261 177!;216 ARITSt: INC REF' 
3099 014110 0,,4767 000014 JSR %7,AnSUB 
3100 014114 022761 177717 171474 CMP #"l,REFF 
3101 014122 0013 70 8NE AR ITST 
31212 01 4124 riH!J13422 9R AR I HiD 
:.5103 01 4126 1044~0 SCOPE 
3104 01'13'" 016167 1774 62 1"462 ADSUB: MOV REF,TEST 
3105 "'14136 066767 000026 171~54 ADD NUMA,TEST 
3106 "'14144 166767 000020 177446 SUB NUMA,TEST 
31et1 "'14152 026767 171440 17744~ CMP REF',TEST 
3108 ""14160 001401 SEQ .+4 
3109 014162 10400121 HLT 
3110 01 4164 1044!2!0 SCOPE 
3111 014166 0121~201 RTS "7 
3112 01'1.1 10 012121012J0 NUMAI I2J 

3113 01 4 112 112144210 ARIEND: SCOP~ 
3114 
3115 :TE5T COMPLIMENTING ALL. NUMeERS 
3116 01 4 174 C'J~5067 12102424 CL.R TEMP .BASE DATA 
3111 1211"21210 00 5061 002424 CLR TEMP+4 • B 4 S E R F" F' E ~ E ~~ C E 
3118 01'204 021'161 002 414 TCOMI COM TEMP JCOMPL.IMENT DATA 
3119 01 4 210 0121'361 0024 14 OEC TEMp+4 .DECREMENT REF'~RENCE 

3120 01",214 02 6161 12Ie;24~4 002406 CMP TEMP,TEMP+4 .COMPARe:: 
3121 01·222 el01401 REQ .... 4 J H:ST 
3122 01'1224 UI40eJ0 HL.T JCO·MPL.IMF:N'I' OR DECREMENT F'AILE~ 

3123 01 41 226 0°'161 0023'2 COM TEMP 
3124 01 41 232 13052 61 0~23&6 INC TEMP JINCREM~NT AND TEST FOR DONE 
3125 01·236 001362 8NE TCOM .NOT FINISHED GO LOOP 
3126 014240 104400 SCOpE 
3121 
3128 JTEST COMB (EVEN BYTE) 
3129 01·242 005061 002356 CL.R TEMP JBASE O"TA 

':'" 
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CLR 014246 
014252 
01 4256 
01 4262 
01421" 
014212 
'~14274 
~14300 
:014304 
014306 

00 5067 
1t'J 5167 
005367 
126167 
0014~1 
10 4 0:?J0 
1~5167 
113 5267 
f2!01362 
1044021 

002356 
12102346 
12102346 
002336 

TCOM2: COMB 

022324 
12102320 

002340 
DEC 
CMPS 
8EQ 
HL.T 
COMB 
INCB 
tiNE 
SCOPE 

TEMP+4 
TEMF 
TEMP ... 4 
TEMP. TOlF'.,4 
.+4 

TEMP 
TEMP 
TCO~f.~ 

,RE:FERENCE DATA 

.COMPARE 

.COMPLIMENT OR INCREMENT BVTE ~AILED 

31JIZl 
3131 
3132 
3133 
31:5. 
3135 
3136 
3131 
3138 
3139 
31." 
31·1 
31.2 
3143 
31·4 
31.' 
3146 

014310 
014314 
01 4 320 
014324 
014330 
014336 
:01 4 340 
014342 
014346 
iJ2114352 
014354 

,,,,,50 67 
0050~7 
10 51 6 7 
O,,5367 
126767 
0111401 
104000 
105167 
121 5267 
001362 
lQ!44~0 

0 1023 10 
0e2310 
0J 232!1 
002 3 210 
002271 

: TEST COMB (COO 
CL.R 

8Y1E) 
TEMP IBASE DATA 

JREFEREr~CE DATA 
,000 BYTE" 

314' 
31·8 
3149 
31'" 
3151 
31'2 
31'3 
3154 
3155 
31'6 
31" 
31'8 
31'9 
3160 
3161 
3162 
3163 
3164 
31&5 
3166 
3167 
3168 
3169 
31'" 
3111 
3172 
3173 
3174 
31" 
3176 
3117 
3118 
3119 
31821 
3181 
31!2 
31e3 

'01 4 356 
,014362 
014370 
~14312 
e14374 
1314316 
"1 4 4210 
01 4 402 
;r314404 
014412 
12114420 
014422 
01 4 424 
~14432 
014434 
12114440 
014442 
12114446 
014450 
01 4 454 
01 4 454 

'H4462 
014410 
014412 
014414 
014416 
2114500 
014502 

0~5067 
12 6 76 7 
a~1401 
104000 
0212001 
UI4f2J00 
0213401 
104000 
!2!627 67 
022167 
!2!t'J1J60 
H'14400 
k112137 
104400 
005167 
0~14~' 
0121'12161 
1a412100 
o (ZHlJ 137 

01 21 3 7 

123727 
001404 
00C3001 
0~"'001 
121002101 
0021001 
1044121121 

002257 
0022;3 

0(402)0 

0020~2 

002054 

00(21~10 

1210121010 

12102272 

002235 

002212 
00220~ 

'-'HH'I377 

CLR 
"'CJ~13: rOMS 

DEC 
CMPB 
BEQ 
i-JLT 
COMB 
INCB 
ANE 
SCOPE: 

;TE5T COMPARE 
CLR 

TSCOM8: CMPS 
BEQ 
HL,T 
8GE 
HL,T 
RLoE 
I-!L.T 
ADD 
CMP 
8NE 
SCOPE: 
MOV 

WAIT3: SCOPE: 

hiA I T5: 

TSr 
REQ 
CL.R 
HLT 
JMP 

;TEST TO SEE 
CMPS 
REO 
WAIT 
WAIT 
WAIT 
WAIT 

WAIT4: SCOPE: 

TEMF+4 
TEMP+l 
T01F'T4 
TEM",+l,TEMP",'
.+4 

TEMP+l 
TEMP+l 
TC(,H13 

JCOMPLIM~NT 8YTE FAILED 

ALL VA~UE EVEN BVTE WITH ODD 
TEMP JB.SE VALUE 
TEMP,TEMP+l JCOMPARE 
.+4 

,+4 

.+4 

#412l1,TEMP 
#-l,TEMP 
TSCOMB 

SAVR6 
WAIT5 
SAVFif, 

~#ESTART 

J V 1's Nn'". '-' • TO N 

,v IS SET 

,SET ON POWER rAIL. 
JS~IP OVER IF CLEAR 

,POWER FAIL OCCURRED 

IF 1/0 DEVICES ~ERE SELECTED 
~#REG1,*317 ,SELECTED DEVICES STOREQ IN REGi 
W.IT4 'BRANCH IF NO DEVICES SE~ECTED 

,INTERRUPTS WILL OCCUR 
,Ir DEVICES ARE SELECT~D 
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3184 014'04 012737 0040~0 016~~0 MOV .400~,·*ICOUNT 
3185 
3186 :TEST SWAB 
3111 014512 ~12767 ~:zJ022J0 1711~0 MOV *02QJ~,TEST 
311S 014520 ~"0367 1710'4 SWAB TEST 
3189 014524 UI"001 8PL .+4 
3190 014526 104000 HLT 
31'1 014530 0014t'Jl BEQ .+4 
31'2 01 4532 104000 HL.T 
3193 01 4534 000367 1770!0 SWAB TEST 
3104 014'.0 1004~1 RMI ,+4 
31.5 01"542 1040"0 HL.T 
31.6 01.544 rZHH 0 1211 BNE .+4 
3197 014546 10.000 HL.T 
31'8 "145'0 10 •• 00 SCOPE 
31 99 01 45'2 005037 0164210 CL.R '*ICOUNT 
32210 
3211J1 ;TE5T ALL COMBINATIONS or SWAB 
3222 1£11 4"6 "05067 171036 CL.R TEST .NUMB£~ UNO[R TEST 
32~3 014'62 0051Zl67 177"30 CL.R REF' ,REF'ER[NCE NUMBEA 
3204 014566 012H'367 171026 SWABA: SWAB TEST ,O'EAATION UNOeA T[ST 
3 2QJ 5 014512 026767 171022 111016 CMP TEST,REF' ,TEST SWAB INSTRUCTION 
32~6 01"61Zl0 001401 BEQ •• 4 
32217 01 4602 111114200 HI.T ,SWAB 'AII.£O 
3208 01"604 0L'H!l361 17.,010 SWAB TEST 
3209 01 46U' 00'267 171"~2 INC RtF' .INCREMENT RE'ERENC£ NUMiER 
32U' 01"614 10'261 1710211 INCa TEST+1 ,INC TEST NUMltR 
3211 014620 001362 BNE SWABA IL.OOP TILL OONE 
3212 014622 10.~00 SCOPE 
3213 014624 ~12137 004"~0 016~00 MOV *41800, "1 COUNT 
3214 01210240 NOP=240 
321' 111,16 CC=177776 
3216 
3217 014632 012761 111717 001164 MOV '-1,TEMP 
3218 01"640 000261 SEC 
3219 01~6~2 113,,67 001 7 '7 ADCS TEM!f+l 
3220 01~646 1034"1 BCS .... 
3221 0146'0 HI'000 HL.T JAOCB '0411.[0 
3222 01'6'2 022,61 000,517 01Z11,44 eMF' *311,TEMP 
3223 01'660 00141Z11 SEQ .... 
322~ 1ZI1"662 104000 HI.T IAOCB 'AII.EO 
3225 014664 104.01Z1 SCOPE 
3226 01·666 "05'131 016522 TST •• SAVR6 ,!fOWER FAIL F'I.AG 
3221 014672 001.0' 8EQ EAESRT 
3228 014614 1Z10'037 016'22 CL.R "SAVR6 
3229 014?1ZI0 1041Z101Z1 I-II.T ,POWER FAIL. OCCURREO 
3230 01~102 01210131 001034 JMP .*s., .. ,"':5TA"T '~OGFhM 
3231 01"06 00241Z12 EAESAT: BR ,+6 'NOP %' NO EAE 
3232 014110 00 21 161 000362 JMP ENOEAE 
3233 .TEST LEF'T SIoIIF'T 
3234 014114 104400 SCOPE ,TEST 0,. L.OGICAI. 5101%'T 
323' 014716 00'1ZI17 163426 CI.R .,.,Q • I.'OAO MQ WITI-I " 
3236 1Z114722 012771 125252 163422 MOV *12'2'2 ••• 0 II.OAO 'C wITH 1252'2 
3231 01~13" 012711 171160 163430 MOV *-16. , .1.5101 '1.0AO SHIrT COUNT CI.SI-I) WITI-I .16 
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3238 0,14736 ~0571? 163 410 TST ~AC .COMPARE AC AITI-I I;' 

3239 Ih4742 0el14t?J1 8EQ .+4 JGO TO HL T IF' BAD 
3240 014744 1e140elQl HI..T 
32 41 014746 022777 1252;2 163374 CMP #125252,tliMGl J COMPARf-: MO WITH 125252 
3242 0147~4 ('101401 BEQ ,+4 IGO TO HLT IF 8AD 
3243 0:1 4 756 lQ14~210 I-II..T 
3244 014760 122777 121012102121 163370 CMP8 #20,~SRE : COMPA I~ E SR WITH 2 
3245 0'14766 12101401 BEQ .+4 JSKIP HLT IF' G'ClO;) 
3246 vl14770 1!'1l401210 ~I..T JHALT ON E~ROR (U:FT SHIrT) 
3247 
.3248 ; TES'r RIGHT SHIFT 
3249 121'1 4 772 104421121 SCOPE ;TEST or A~ITH"1ET[C ~HI~'r 

325121 ("1 4774 121121 5077 163330 CLR ~MQ JLOAD MQ WITI-l 7J 
3231 0'15121,121121 012777 177777 163344 MOV #~l,,1lAC JLOAO AC W!TH ... 1 
3252 01512106 012777 00002121 163354 MOV #16,,~ASH JLOAD SHIF"T COU:\jT (ASH) 1-1 PH 1!' ., 
325::3 0151211 4 00 5777 163332 TST CClAC ;COMPAR[ AC j...i I T H :L12lJ210e0 
32r;4 °115020 100401 8MI .+4 15KIP Hi_ T IF' Gt"JOD 
~255 k.1.15022 1~4.,0~ HLT JHALT 0\ EQROR 
3256 015024 021 5777 163321£' TST ~MQ ;COMPARE' M~ WITH ,~ 

3257 ",h5121;30 001401 8EQ .... 4 ; SK I P HLT IF' GoaD 
~25e ~1512132 H'l 4 121 21 0 HLT ;HALT O'\J ERROR 
3259 015034 122771 000110 163314 CMPe #11e,t;)SRE JCOMPARt:: Sq WITH :L0 
32~" ~'1512142 0014211 8EQ , +4 ;SKIP HLT IF" GOOD 
3261 01512144 H!4~00 J..lL.T ;H4LT O·'J ERROR (RIGHT S~IF"T) 
3262 
3263 

0'1512146 
:TEST NORMALI~E 

3264 112'440121 SCOPE ;TEST o~ NOR~1A.L I 2[ 
3265 0'151215121 01 2777 125252 163272 ~10 V #125?~2f(.ilMO }LOAD MO WITH 125;?52 
3266 0:1 50:>6 012777 1'71ZJ0Z1121 163266 MOV #17e;~0~, @lAC JLOAD AC WITH 170000 
3267 0:1512164 0052177 163274 CLR ~NOR ,START ~JOR'-1AL I ~E 
3268 ""15070 022777 101210215 163254 CMP #1012'2'0 5 ,@.lA(: J COMPARt A: WITH :L(I'I2l~0' 
3269 !?J,15 121 76 001401 8EQ .+4 .SKIP HL 1 IF' GOOD 
3270 1Z1151kHl 10421"0 HLT JHALT Oi~ ERRCR 
3271 ei1=>H'l2 12122777 052,2e; 163240 CMP # 5 2 5 2 J , ~ ~1 Q JC~MPAR[ M~ WITH ~52520 
3272 "':15110 0t'l14~1 8EQ ,+4 JSKIP H;..T IF" Gf)I)[') 

3213 ~U5112 1040210 '"iL.T JHALT Oi~ ERROR 
3274 12115114 122777 001210213 163232 CMPe 1t3,~SC JCOMPAR[ sc l--! I TH :5 
3275 015122 001421 8EQ .+4 ,SKIP HLT IF" GOOD 
3276 015124 1040210 HLT JHALT Oi'J ERROR (NORMALlrE) 
3277 :TEST MULTIP~Y 
3276 015126 1044~0 SCOPE JTEST 0::- MUL T!PLY 
3279 01 5130 012777 125252 163212 MOV #12~2:>2,:;:'MQ JLOAD !'vl'i WITH 12S;?52 
32~0 12115136 012777 0400210 163214 MOV # 4 eH~ 0121 , ~ ~1 U (.. ILOAD ~1 i JL WITH 4 ;H~I2I7.1 
3281 0'15144 022777 165252 1632!?JI2I C:~1P #165?52 f (<lAC ;COMPARr AC WITH :L652 
3292 015152 0014~1 8EQ ,+4 ,SKIP If GOOD 
3293 015154 10 4000 4LT 'HALT ON ERROR 
3284 0;15156 005777 163156 TST @lMQ ; COMPAR;:: t-1rJ wITH Hlf2J01£1 
32eS I2Jl~H62 1012141211 8MI ,+4 I SK I P HLT IF" GOO:) 
32B6 015164 1i{'41?J~0 HLT ,HALT O~, ERROR 
3287 015166 122777 01:H:'J..s210 163162 CMP8 #3I21e,@)SRE JC~MPAR£ SI:? WITH ~H~2! 

3288 ~,15114 121014eJ1 SEQ .+4 JSKIP HLT IF GOOI) 
32e9 Ql15176 10 4000 HLT J HA,L T ON EqROR (MU/..TIPLV:I 
..3290 
3291 ;TEST DIVIDE 
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3292 ~15200 1044r2l0 SCOPE ,TEST OF DIVIOr. 
3293 0152132 012777 12'252 1631 40 MOV #125?52,(eMQ 'LOAD MQ WITH 125252 
3294 015210 012777 171777 163134 MOV ~-lt(i)b.C 'LOAD AC WITH -1 
3295 015216 12'12777 001210~2 163136 MOV #2,~CrV ,LOAD DTV WITH 2 AND DIVIDE 
.5296 01522'4 0135777 163122 TST (eAC JCOMPARE AC WITH 0 (QUOTIANT) 
32Ci1 0152313 012114131 REO ,+4 JSKIP HLT IF' GOOD 
3298 015232 1121~e02: ~LT JHALT nN ERRDR 
3299 1315234 022777 1~2525 16311216 eMP #15252!'.>,~MO .COMPARE MQ ~ITh 152525 
33013 IU5242 ~12I1401 BEQ ,+4 ,SKIP HL..T IF" GOOD 
3301 015244 10~000 !-ILT ,DIVIDE ERQOR 
331112 015246 104400 SCOPE 
331213 015250 012767 177777 001346 MOV #-l,TEMP 
3304 0152,6 000261 SEC 
33?l5 015260 11215661 001341 58GS TEMP"'l 
33216 015264 022767 171377 001332 eMP #177377,TEMp 
33C!J? IU52?2 001401 BEQ .+4 
33~8 015214 104000 HLT 
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33~9 
~310 
3311 
~312 
;3313 
3314 
3315 
3316 
:5311 
3318 
j319 
j3?C'J 
3321 
3322 
3323 
3324 
33~5 
3326 
3327 
3328 
3329 
333~ 
j331 
3332 
3333 
3334 
3335 
3336 
3337 
3336 
3339 
33 40 
3341 
33 4 2 
3343 
3344 
3345 
,3346 
~347 
.$348 
3349 
33521 
3351 
3352 
3353 
3354 
3355 
3356 
3357 
33'58 
3359 
33621 
3361 
3362 

ca5216 
0153~0 
fJ1!:>304 
~1~3~6 
015310 
1?l15316 

01~324 
['1!:S3a6 
015330 
01?336 

01:>340 
015346 
01:>3~2 
015354 
01!:>360 
fl153~4 
015366 
1i'115312 
015376 
:J1:'4~2 
015404 
'115406 
CH5414 
L:115416 
015424 

0154J2 
015434 
015442 
015444 
k1l5452 
0154!:S6 
015460 
015464 
1lI15470 
015472 
0154;6 
015500 
"15506 
015510 
1315514 
tH551.6 
015520 
015522 
~15524 
015526 
015530 
~155J2 
~1,5536 

1~440~ 
022700 
vl~1401 
1040;?!2! 
012,37 
~a2737 

(,'0042'1 
'~0:?15'2!1 
032777 
c~01"",~6 

~12777 
105777 
1"'''375 
'~~5237 
C~5227 
'"'1?l700 
~14 27 ~0 
('I627C:H~ 
;11~",:57 

~067~1 
fi'!kH"240 
()12737 
P:304~3 
(~12737 

1112737 

O~5016 
i~32737 
0;"1010 
012737 
00 5167 
12100~' 
012716 
(1127 4 6 
r!.I~~002 
[111215737 
001406 
r!l12737 
:H30~0!; 

013707 
00~763 
"-HH'l240 
0eH~240 
~HH1!240 
00~012J0 
00Q1e112 
~1!2l G:1 ",!2l0 
0~~137 
01210000 

~;:)12J27J7 
0C04;0 

r?J17777 
:H5 416 
020010 

v.'H.l12J02'6 

C1JC~H'212 
(HH?J0j,2 

::l15:>26 
~U0046 

0000212l 
~C42'2 

000042 

12J15~14 

0042'72 

162726 

015526 

015526 
012l~"10 

177!:>70 

~NllEAE: SCOP[ 
eMP 
8EQ 
HLT 
MOV 
"'10 V 

SKP8::L: 8R 
9R 
RIT 
:3t\JE 

;BEI..L ON pASS 
qE~L.' MOV 

'rSTS 
QPL 

SSELL.: INC 
INC 
~1 0 V 
8IC 
ADO 

#5?;,?:;,"'" 
.+4 

#PFAIL,(.ii#2 4 
#34e,IfO#26 

.+4 
TRPA 
#H~e I (jqTCS~ 

SBELL 
COMPLETE: 

#207.@TOFR 
(olTCSP 
.-4 
~#l7::)70 

#0 
°;.7, ~, 
tt177'71,%~' 

#BF. c.:"' ~l, %;' 
%0,(ii:Hl 

:SOME O?(RATIO~ ~ESTROYE~ %~ 
;PQwrR ~AI~ VECTOR 

IPROCESSQR PRI0KITY 

;8~N'T RING BELL I~ TTY IS RUSY 

;PASS cJUNT LOCATION 
;SET UP RESERVED INST~0~?In~ 
iO~r:SET 

"'~ 0 V 
6701 
~JOP 

~'1 0 V 
8R 

# 6 , ~ ! Y E So q TiN 'j T RAP. PRO C E 5 s 0 R IS,; !I T : 2 ~; , 1 5 , el 5 
AEGA\Y 

REG23: "'lOV 
8EGANY: ""OV 
;ROUTINE TO 

#2,~~YESRT ;TRAp OCCURRED 
#12,0#lJ iRESTORE HALT FO~ RESEP~~~ [~C 

r; H E C t< F C q T RAe E T R .A P T 0 BEt:( 1_: N \oJ I T :1 PRO G RAM 

; 5 A V E 0 L J C o~' TEN T S, s [T lJ P F' 0 R 
YESTR: CLR (6) 

qIT #10e~~j,~#SR 

8NE YEST;<j, 
MOd #YES~T'@~14 
COM TRP6 
gPL LINK;::'R 
MOV #20,(6) 

YESTR1: MOV #8~G1N,-(6) 
YESTR2: pTI 
L..INKER: TST 

8E.Q 
MOV 
RESET 
MOV 

LOGICAL: 
~JOP 

NOP 
NOP 

T RPB S 0 
YESFH: RTI 

HALT 
TRPAI JMP 
PRF"I.AG: 0 

1iil#42 
LOGICAl. 
#LOGICAL'~#14 

(0)#42, 't? 
~R 

TRACE TR~r 

iINHIBIT "T" TRA,l IF' S::::T 

;T TRAP VECTOR 

;SFT TRACE TRI~P 
;START OF" TEST WITH TR~C~ O~ 

;5HOUL~ PROGRAM ~O TO ~r~ITOR 
i 8 q I F' ~~ 0 
; T 0 8 A ',J K Z E R Q 
;CLR T i3IT IF' SET F"OR 'H)"ITORS 
lG' TO ~O~lTOR oq ACTlI ~YSTE~ 

:CONTINUE 
; ~()R A(~T 11 

:RETURN TO PROGRAM ~ROM TRAP - CAN BE \\ RTT 
;RTI FAIt-ED 
;8rGJ~ MODIFY BY EXPANSIJN 
;PRI~T ROUTINE 8JSY IF" ~~T ~ER3 
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3363 ;ENTERED WIT~ SYSTEM TRAP CA~L(HLT) 
3;564 :PRINT OUT T~E ERROR PC ANO STATUS REGrS~E~ 

336' 01"40 021,,67 17.,7'2 PRINT: TST PRF'I.AG J IS ROUTINE BUSY 
3366 015544 ~21401 AEQ •• 4 
3361 0155.6 00002'2 RTI :YES EXIT 
3368 01555i0 02 5261 1171 62 INC PRFI.AG INO SET FLAG 
3369 ra155~j4 21215221 0012J0:a0 INC 1110 :ERROR COUNT LOCATION 
33'0 "1'5e.0 036127 1621Z104 020QlIZ'" BIT SR,*20ra~0 :TEST FOR I~HI8IT PRI~T 0UT 
33'1 e1"t.6 ~1111401 SEQ .·4 :BRANCH TO PRINT 
3312 e15,,,,, 000473 RR PRr~Tl :INHISJT. RETURN TO MAIN STREAM 
3373 01'5"2 012667 000226 MOV (6).,SAVPC .PC OF' FAILING ROuTINE 
33''- e15,,'6 11112667 "fl0~24 MOV (6).,SAVCC :cc OF E~ROR CONDITION 
331' 01'6212 02 4646 CMP .. (6) ," (6) :REPOSITION THE STACK 
3316 01'U14 Pf4216., 111013140 162164 BIC #140,STATUS 
33'" 0156~,2 105777 111002~4 TST9 ~TCSR nJA IT F'OR F'LAG 
33.,S 01561,6 100315 BPL .-4 
33.,9 IU56~0 012717 130"215 "18181 72 MOV #21,,'TDBR ;CR 
3380 9156i~6 19'777 1110017" TST8 IItTCSR 
3381 1ll1 563-2 101113 15 BPL ... 4 
3382 "156~4 012771 0"0212 0'U156 MOV #212,.TDBR :LI~E FE~D 

3383 015642 1'""., 111001'4 T5T8 ttTCSR 
3384 015646 1111111:5 15 BPL ... 4 
33~' 01'6"0 010267 "021136 MOV "2,SAVR2 iSAVE R2 
3386 111156~'4 01~367 000134 HOV "3,SAVR3 :SAVE R3 
3387 2Il'6~j0 010467 "0111132 MOV "4,SAVR4 :SAVE R4 
33~e 015664 0167~2 000134 MOV SAVPC"'Z 
3389 111156121 21"'4761 000134 JSR ""jIIIRTA8 ;PRINT OCTAL f\JUMt3ER 
3300 015614 ~12717 11100240 0021116 MOV .240,'TD9R 
3301 015,el2 105711 000114 TST9 ttTCSR lSPACE BETWEEN WORDS 
3392 015nl6 100375 BPL .-4 
3303 2115'10 21161212 01210112 MOV SAvcr,"2 
3304 211"14 0(H767 0001UJ JSR "7,j111IHAB :PRINT OCTAL "UM9ER 
3305 015,20 012"., 21121212 40 02121072 MOV #240,t'TOBR 
3396 015'~6 105177 01ll2l0'0 "5T9 ~TCSR 

3391 01"~;2 11110375 BPL .-4 
3398 015'~4 016702 11100444 MOV RETURN."2 :WIoIERE CPU TEST IS AT 
3309 015140 0041" 21018064 JSR 'O,jIIIRTAB 
3400 11115'44 016102 11100042 MOV SAVR2,"2 :RE5TORE REGISTE~S 
3401 211"521 2116703 000040 MOV SAVFl3,"3 
34212 91"54 21167214 0002136 MOV SAVIU,". 
3403 015'621 00'767 1616214 PRINT1: TST SR :T£5T F'OR HALT S~ITCH 

3404 91,,!·4 1002'01 BPL •• 4 
3405 "15766 21001800 HALT .HALT ON ERROR SET 
3406 91577'0 00'061 177'42 CLR PRF'I.AG lCLEAR FLAG WHEN DONE 
3401 015"4 032761 1110042118 16156. BIT #4I11e,SR 
3'08 111160212 01111402 BEQ EXPAINT 
3409 2116104 00016., 162'210 JMP e:ST.RT :R£START ON ERROR 
3410 0161121 gel2l0e2 EXPRINT: FlTI :RETURN TO MAI~ STREAM 
3411 2116012 1Z110e0" SAVR2: 9 
3412 916"14 211110" SAVR3r 0 
3413 016116 2101101 SAVR4: 0 
3414 916120 1.,7566 TOBRI 177566 lOATA ' 
341' 2116122 17'564 TeSRI 177'64 - :STATUS 
3416 016124 01121000 SAVPC: 21 
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3411 ~16026 C'lQI~~Ql2I SAVCC: 0 
3418 ~1I16676 8UFF-FIN ; Et~O or PRIJGRtIM"SP A~EA. 
3419 
34UJ 1316030 0052167 ~'Z0252 PRTAB: CLR 8lNCI 
3421 016034 ~J1"5067 21Z0,44 CLR WGTCT 
3422 "16040 17112704 31~312 ~1 0 V t;tLIS~,%4 iGET LIST ,IIODF<ESS 
3423 016044 ~12767 0000215 00'-"236 MOV #5,ASCNT 
3424 016052 r?12767 000007 000220 f10V #7,St:VEN 
3425 016060 012767 0,)00211 000214 ~'O V #l,Ot::CML 
J426 016066 105717 1"17731Z WAIT1: T5T8 (,\')Tcsr~ 

3421 1316072 10V";375 BPL WAIT:; 
3428 1316074 0"-15702 rST %2 
.5429 016076 10P.14C!4 8M! MINU; :NEG S I,G\i I'q I (\J T 1 
3430 016100 ~112777 000250 177712 ~OV it26e.~TD~R ;POS S I G~J f)R I NT " 3431 016106 ° I7Ic;, 4 Ii'! 3 RR STA~ 
3432 016110 012777 020261 177102 ~1INUS: MOV #261.c;'ITO'::R 
3433 016116 0167213 000156 STARI MOV Se:VE~:,%j :PUT M,\SK IN R3 
3434 ~116122 '-"1l'J2~7 Jt~i2!150 ~1 0 V ~~2, T<:JODLE :GET f~EADY TO OO')OI..E ~,j""':'EK IN TOOf)L-
34J5 016126 0,,51 67 0t:'0144 COM rOOCI_ E ; CO~PEr-.jSA H:S FOR CO~1PI..E··1~'~,T DUQ!i-vG 8d 
~436 1c116132 0467~~3 0()014~ BIC TOODL.l:.:, %3 : A ~~O I ~\: eCTAL CH4RACTe:~ 
343, 016136 1i'!01410 REQ WRTOc :Z!ERO, WRITE 0 I'" LIST 

" ;$438 12116140 066767 000136 000136 MK~JUM: AOD DECML,WGTCT : COU~;T UP TO 
3439 016146 0052 67 0021134 INC RINer ;AN') PEr-eRD 
344e ~16152 t~2671213 000126 CMP WGTC T,%.3 :SAME ~ l\~ AFI Y ~EI:;HT 
344 1 :;'16156 0013 70 8NE. MKNUti :KEEP COUf\JYN 
3442 016160 062767 kHHi250 1210tH20 WRTOC:: ADO #260.8INCT ;ADD AJ:;CII PREFIX 
3443 016166 01 6, 24 00~114 MOV f3INC'7',(4)+ IWRITE A.::;C x I CHAq IN L I ;~ T 
3444 016172 066767 02101;'2 0012111212 ,ADD C:;EVE~~, DECML ' ; EXPAhJD a I ~,jARY wEIGHT 
3445 01620121 00~12167 0~01~0 CLR WGTCT 
3446 01621214 '~05067 12Iil:10076 CLR BINeT 
3447 "1621121 00 5367 12100074 ()EC ASC~T 

3448 016214 001410 8EQ XLI S1" ; 5 CHAR 1 N LIST 
344 9 12116216 ~12703 ~:HH'0 213 ~1 0 V #3, ,,:~ :SET X3 F" 0 ~~ ADD !~OOP 
34~0 ~16222 066767 000032 12100050 t10AOD ~ ADD SEVE~J,SEVEN ;'M A K I ~!G SEVENiY '3 Y SEVf:"'! 
j451 ~162JI2I 00531113 DEC %3 
34'2 016232 v.'I~1373 8NE ~OAon 
34'3 kl162:54 000730 8R STH/ :NX SEVU~ SET GET NX O"':'t:, L 
34'4 12116236 012767 0000215 12100044 XLIST~ ~OV #5, A S eN T ;SENO-5 CHAR TO 'TTV 
34'5 12116244 1:2.15777 171'!:);2 WA I T2:: T5T9- (ilTCSR 
3456 121162~i2I 10 121 375 8PL WAIT2 
3457 016252 0144 77 1 7 7542 MOV -(4),@TD8R 
3458 016256 k~05367 000026 DEC ASCNi 
3459 016262 r:'i~14Qll SEQ ~DF'~M ;FINIS~ PR]:NTING GET NXT \jU~1 
3460 "16264 01210767 8R WA.IT2 
3461 12116266 1~5117 177530 HDFHM :: T5T8 ~TCSR 
3462 016272 UJt'1375 8PL. •• 4 
.3463 016274 P!12"~207 RTS ~, 7 ;HEA.D F'OR ~IOME 
3464 016276 Vl00000 TOODL.E: : (.'I 

3465 12116300 0021000 SEVENr. Ql 
3466 121163212 '~00000 OEGML:: t'! 
3467 016304 0!l1~000 WGTCT:: 

'" 3468 121163"6 ~"'~00" BINeT: 
'" 3469 016310 0121 1210 !2H21 ASCNT :: 0 

3410 016312 IiHH~0e1'" Ll ST I 0 
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3411 ~16314 00121000 121 
3412 ~16J16 00t210t210 0 
3413 016320 00001210 t2I 
341. 016322 000000 0 
34" JSCOPE LOOP ROUTINE ENTERED BY USER TRAP 
3416 
341' ;SCOPE OR/ANO ITERATION LOOp F'OR EACH TEST 4121"'''' TIMES 
3418 016324 0.:52767 0400210 161236 SCOPEC: BIT #411J000,SR ;TEST SR FOR SCOPE 
J419 016332 001012 BNE SCOPEB JVES SCOPE 
3480 016334 032167 00~0210 161226 AIT #4000,SR ;NO • TEST F'OR ITERATION 
3481 "'163~2 001011 BNE SCOIIEG ,INHIBIT ITERATION 
3482 IU6344 02 6161 000032 00121026 CMP SCOjlEF',ICOUNT 
3483 0163'2 01211405 BEQ SCOIIEG ;£)(IT 8 OONE 
3484 0163'4 eH!l526' 1300022 tNC SCOIIEr ;INCREMENT COUNT 
34e5 016360 131 6,16 0"0020 SCOPES: MOV RETURN, II'" JREPOSITION TH£ STACK 
3486 016364 01210002 !HI JSOOP£ RETURN 
3481 016366 00'061 0000UJ SCOPEG: CL.R SCOIIEF ;CI..EAR COUNT 
3488 016312 ~11661 0000216 MOV 1I"6,RETURN ,SAVE SCOPE RETURN POINTER 
3489 016316 "'''!!002 RTI JRETURN INI..INE-NEXT TEST 
349121 1i!11640" 00.,,121" ICOUNTI 40"21 
3491 "16402 ~12HlJ01i!1" SCOPEF'I Ii!I :COUNT 1..0CATION ~OR ITERATION LOOP 
34~2 016404 004272 RETURNI BEGIN .AODRESS OF' ~AST TEST 
340~ 
3494 ,GROUP or NESTED SUBROUTINES 
3~95 2116406 000201 SUBR11 RTS "7 ,ONE INSTRUCTION 
3496 01643,0 "00271 SUBR21 SCC lONE OEEP 
3497 016412 '?HH~2Ql5 RTS ", 
3498 016414 "04537 \1)16 41" SUBR3: JSR "5,,#SUI3R2 ,TWO OEEP 
3499 0164221 ~'1121~204 RTS "4 
3500 016422 "04~61 171766 SUBR41 JSR "4,SUBR3 ,THREE OEEr» 
35C'!1 016426 t?l0020~ FHS "3 
35"'2 016430 004367 177766 SUBR51 JSR "~,SUBR4 ,F'OUR OEEP 
35~3 016434 000202 RTS "2 
3504 "16436 004267 177766 SUBR6: JSR "2,SUBR5 ,F'IVE OEEP 
35~5 016442 0"0212l7 RTS '" 3506 .ENTER HERE 'OR POHE" fAll.. 
35m, 
3508 016444 0101ZJ46 PrAlL.: MOV "21,.(6) ;SAV£ REGISTER OR STACK 
,3509 016446 01 0146 MOV "1,.(6) 'WHEN POWERING DOWN 
3510 016450 1310246 MOV "2, .. (6) 
3511 "16452 0103 46 MOV ":5, .. (6) 
3512 016454 010446 MOV "4,·(6) 
3513 tH6456 010546 MOV "".(6) 
3514 016460 0161~6 161340 MOV 24,.(6) 
3515 016464 0121:57 0r2l00Z2 000006 MOV #RTI.,·6 :IN CASE or ~O EAE 
3516 016472 013146 00213'2 MOV lI'AC,-(6) 
3511 016416 1Z113,46 12100350 MOV "MQ,-(6) 
3518 0165212 013146 210213'4 MOV "SC,-f') 
J'19 016'06 01"'667 eee0 UJ MOV ~6,SAV"6 ,STORE STACK POSITION, P~WER F'AI~ FLAG 
3520 016512 012161 e16~24 1613121~ MOV .RESTAAT.2. 
3521 el'520 eQlC!lQJ01Z1 HALT IMAI..T ON POWER DOWN NORMAL 
3522 e16522 12lla1!01UJ SAVR61 QJ ,STACK IS SAVEO HERE 
3523 1211652<4 01,,06 171712 RESTARTI MOV S.V"'."6 ~R~STOAE REGISTER OF'F' STACK 
352'- 016'3121 12112631 0121"354 MOV (6).,'1II5C 

,III 
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j525 [1165.34 012637 000350 MOV (6) ... ,@I#MO :MI'J ~UST BE L('ADF"D 8EF"OR~: AC 
3526 016540 >112637 000332 MOV (6) ... ,~#Ar, 
3527 016544 n05('J37 12l0iH'~6 CLR ~~6 jR~STORE TIME. OUT 
3528 ~16550 0126~7 161250 "10V (6)+,24 ; ~HE~i PC,,;[R I ~G IJ ~) 
3529 016554 ~126'7J5 'v10V (6)+,%5 
3530 "16556 012604 MOV (6)+,%4 
3531 k~.16560 ·012603 ~~ 0 V (6)+.%3 
3532 016562 012602 MOV (6).,%2 
3533 016564 0126~1 MOV (6)01',%1 
35~S 4 0'16566 '112600 ~10V (6)+.%0 
3535 ~'16570 0e1~0~2 r:nr :RETUR\J TC MAIN LIN!=.: 
3536 016572 1252 52 Fn 125252 
3531 :FIXE:O"VALUES FOR USt:" I'~ T e:S T 
3538 0~16574 0165 7 2 P IADDRESS OF' R 
3539 "116576 Vl52525 0525?'~ 
3540 
35 4 1 C~66('12 .=8+10 
3542 0,16602 177777 .A. : -1 
3543 ~166"4 9116606 A+4 
3544 
3545 ~166216 .=A+4 
3546 0'16606 125252 125252 
3547 016610 016612 A+leJ IADDRES::; O~" A+12 
3548 016612 052525 ~52525 
3549 ;F"OR STORAGE 
3550 'H6614 Dl'lVl,,21fll c: 21 
3551 ~16616 "'16614 r, ;AODRES~ OF" C 
3552 
3553 0H)624 .=C+:lfll 
3554 016624 0001000 TD1PJ 0 
3555 016626 016624 TEt1P ;Ar'lORESS Or:" TEMP 
3556 
3551 rH6632 • = rEi'1p+6 
3558 016632 ~'1~634 TH1P+ H~! ;ADC1RESS 01=" T E ~~ p + 10 OR ,,'J" 
3559 ~16634 000"al2l 0: r! 
3560 I 016676 .=.+40 
3561 016676 00013(210 F" IN: 

'" 
IBUFF"ER ::-Oq SP 

35~2 ~16700 0el02~7 USER: RTS %7 IOVERLAY USER q(/UTI"lE HERE IF 4K ,,', LiSt SANKl r F "I-<.,t,· 

3563 ;POP-l1 MEt-lORY DE"ER~11NATION AND SETUP 
3564 lUSE WITH VA;:nABI,.E C('lRE !'JUA1\iTITY SYSTE~1S 

3565 0167~2 • = F I "J + 4 IAPPLICAHLE TO SYSTEM TE"T 21 
3566 ch6702 012767 004272 176624 DETll '10V #8EG1N,TRPA.2 
3567 0167UJ 0127 67 0004211 176406 MOV #401·~KPREL. ;BR .+4 
3566 016716 023727 000 104 2 1316702 CMP (il#42,#DET1 ICHlCK '"CR O[lPl 
3569 016724 1014t'l1 ALOS • ~,4 

35'0 016726 000.l207 RTS %7 lNO CORE: E X P A t-; S I Cl ~.J WIT H GOPl 
3511 ~16730 032767 el01"~0 16~632 RIT #HH~C1,SR ;CHECK Vp.RIAHLE CORE SwITCH 
3572 ~16736 V'!01401 REt) 'ET4 IUSE VA~lAHLF CO~( RGJTlh:E 
3573 ~16740 00eJ2~H RTS %7 14K ONLY 
3574 016742 012767 01701121 16Ul34 OET4: ~10 V #DET2,4 ,TRAP Vr.nr)R SETUP 
3575 016750 0127 6 7 f210~340 16103121 MOV #34~,6 ,TRAP STATUS SETUP 
3516 016756 01215537 03177(21 EIGHT: Ape @l#37770 ;CHECK r:-rR 8K 
~577 ~16762 005537 ~"770 TWELVE: ADC 1;)#57":70 .I CH~:CK rrlR 12K 
3516 016766 005537 077770 SXTEEN: AOC CiI#077/7'lJ JCHt:CK r(1R 16K 
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3519 016772 01215537 111770 TWENTy A.DC tII#117770 ,CHECK ~nR 20K 
3580 016776 01215537 137770 TWOFOR ADC taI#137770 .CH~CK t:"(IR 24K 
3581 01"002 rJ(35537 1577712l TWOEIG ADC te1U,7770 .CHECK FOR 28K 
3582 017006 01210430 BR STRT26 
35":5 017010 012602 DET2. MOV (6)+,%2 IRETRIE~E TRAP PC 
3584 01 7012 005726 TST (6).1· .DISCARQ TRAP STATUS ;.~OR0 

3585 01"014 022102 12!16762 CMP tl!EIGHT+4,,,2 
35e6 017020 001542 BEQ DET3 J41< 
35e1 017022 0221'32 016766 CMP #TWELVE+4,"2 
3588 011026 012!1437 BEQ STRTF ;61< 
35e9 017030 022,~2 016772 CMP #SXTF.EN+4,%2 
35912l 017034 001431 8EQ STRT12 ,12K 
3591 017036 022702 016776 CMP #TWENTY+4,"2 
3592 017042 001423 SEQ STRT16 J16K 
3593 011044 02 27!2l2 01121~2 eM? #TWOFOR+4,"2 
3594 017050 001415 ~EQ STRT20 .20K 
3595 01 ?'052 00121411 9R STRT24 124K 
3596 01 7054 0050021 MOVEI CLR %0 ,SET UP MAIN CORE CURRENT 
3591 011056 012021 MOV (0)"', (1) + 'MOVE WORD 
3598 017060 020QJ27 0167~0 CM? "QJ,#F'IN+2 'MOVE COMPLETE? 
3'99 017QJ64 01211374 SNE .-6 'MOVE ANOT~ER WORD 
36~121 017066 01210207 enS '1.7 ; M 0 vEe 0 ~~ P LET E 
36~1 ~170H' 0121 4767 12100~40 STRT2S: JSR %7,XFER28 ,START 28K TRANS~ER 

36~2 tH7074 e!00450 SR MOD24 JSTART ~4K MODIFY 
360:5 011076 00 4,67 0!2l12!~42 STRT24: JSR %7,XFER24 ,START 24K TRA~S~ER 

3Ul4 01711Zl2 000453 BR MOD2~1 ISTART 2eK MODIFY 
3605 011104 004767 00012144 STRT20: JSR ~7, XF"ERU! .START 2~K TRANS~ER 

36C'J6 01711121 000456 SR MOD16 ,START 16K MODIFY 
361217 017112 004767 eJl;:HH!l46 STRT16: JSR "7,XFER16 ,START 16K TRANSFER 
3608 01 7116 kH?J0461 I3R '-1001? ,START 12K ~OD1FY 

36C!!9 01112121 0121 4767 00012150 STRT12: JSR "7,XFER12 ,START 12K TRANS~ER 

361121 011124 "00464 8R MODS JSTART 9K "10DIFV 
3611 "17126 004767 00012152 STRTS: JSR "7,XFER8 JSTART 8K TRANSFER 
3612 011132 00C'J467 SR MOD4 ,START 4i<' t-10DIFV 
3613 rlI11134 1211211211 140121210 XFER2S: MOV #14000121,%1 ,SET UP MOVE START LOCATION 
3614 12!1 714121 004767 177710 JSR "7,MOVE ,GO TO MOVE SUBROUTINE 
3615 01~'144 0127~1 12021210 XFER24: MOV #12~00fZl,Y,1 

3616 01715121 130 4767 1777210 JSR "',MOVE 
361.1 017154 012701 1el00210 XFER~01 MOV #11210000,"1 
3618 1211'160 01214761 177670 JSR "7, MCWE 
3619 011164 012701 061211Zl2J0 XFER16: MOV *6I11e00,%1 
362QJ 0111712l 2104761 177660 JSR ,,7,Mi"lVE 

3621 "1"1'4 012701 C!l40"ZQJ XFER12: MOV M40121~0'''1 
3622 011200 P.l0 4761 171650 JSR "7,~OVE 
362:5 0172C!l4 012701 0201Zl~0 XFER8s MOV #2012100,"1 
3624 017210 004167 17764121 JSR "7,MOVE 
362' 017214 00 121 201 RTS "7 JRETURN FROM TRANSF"ERS 
3626 '1117216 12112167 144J 210 116:510 MOD24s MOV jBEGIN.14121~12I6,TRPA+12121002 

3621 "17224 et12767 00024QJ 11612172 MOV .NOP,SKPBEL·12~1211210 
3628 011232 012761 124J2I0 016274 MOD201 MOV 'BEGIN+1212112106,TRPA+10QJ002 
3629 01'24QJ 01 2767 000240 016056 HOV #NOP,SKPBE~.1121~QJI2I0 
3630 211'246 012767 1043210 05626121 MOD16: MOV #BEGJN·l~0006,TRPA·60002 
3631 011254 2112767 012l"240 ~5U142 MOV 'NOP,SKP8E~ ... 6012100 
3632 01 7262 012161 064321QJ 12136244 MOD12: MOV *BEGJN+6~01216,TRPA+40fZlI2l2 
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3633 017270 012767 0 G)02412! 036~26 ~1 0 V #NOP.SKPRE~+412!~00 
3634 lZI17276 ~12767 044.32112! 016230 MOD81 MOV #8EGIN+40QJ 06.TRPA+20002 
3635 017304 012767 i2l012l2412l 12116012 ~10 V #NOP,SKPRE~.2i2!~00 

3636 017312 012767 0243210 116214 MOD41 ~1 OV #8EGrN+2~0~6,T~PA+2 

3637 0173212l 012767 eJi)I2!240 175776 ~10V #NOP,SKP8EL 
3638 01 7326 0121 0207 ClET3: RTS %'7 IRETURN F-RQM MOOIFY 
3639 (H?1012!01 .END 
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A "166"2 AC k'2J~352 ADSUB 12114130 ARIEND ~14172 
ARITST 1211411214 ASCNT 016310 ASH I2I~H~370 8 12116572 
BEGANY "15424 BEGI\I 01U212 8EG2~ "15416 BELL 01534~ 

BINeT 016306 SR : 000002 BUFF : 016{,76 C 12116614 
CC • 177176 CLIN:T 0l'!2132 CHP1 01343~ CMP2 2113452 
COHPAR 12113424 CURPAT 0~2126 D 016f.34 DATAl 12Ir,1436 
DATA2 12101464 DATA! 0~1540 DATA4 0016.541 ['lECML 12116302 
DELAV 001640 DET1 12116702 OET2 1211 ?0H~ OET3 017326 
0[T4 016142 OIV k'0r21362 ('10 : k'00(101 EAESRT 014706 
EIGHT 016756 ENOEAE 12115276 ESTART k"H~510 EXPRIN r2116eH'J 
F' • 1210k'0r210 FEND! 12102534 !:"END1 r21025~6 fIN 016676 
~OFHM 12116266 ~LT = 1214121121121 I-IPCSP. 1210e274 HPD8R l2I~el276 

I-IPOUT I2I~H542 I-IPOUTR 121015621 HPOUT1 01211550 HPOUT2 01211624 
~RCSR r21121k'270 I-IRDB~ k'01212'2 HSRJNR 12101466 HSRIN1 12101524 
~SRIN2 01211532 ICQU'JT 1211640121 IE : 00e1021 INTCNT 001636 
IRC 002352 tRF 121024;0 IRK 002164 IRP 121"'2266 
LINKe:R 015472 LIST 016312 LKCSR 00030121 LK1 0;:'1642 
LI<2 0~1662 LK3 001664 LI<4 12101 702 LL I M IT 002522 
LOGICA 015514 l.PCSq 000302 LPD8Fol 000304 LPtNTR 002Q:12I6 
L.P1 01211162 L.P2 0017n'l LP3 002(~~0 LP4 12102062 
L,P5 002116 LP6 002016 LSH 000366 MAINLI 12101344 
MINUS 016110 MKNU'1 01614121 ~OADD 016222 MOD12 12117262 
MOD16 017246 MOO2Z1 011232 MOD24 017216 "1004 017312 
MOD8 017276 MOVE k'11054 MQ "12l~3:'0 "1UL 0"'et36~ 
N • r;"~0"'01 NOEA!: 000472 NOP : 00e240 NOR 00121364 
NUMA 014170 PFAl .. 12116444 PRFLAG "15536 PRINT ~15540 
PRINT1 015760 PRTA3 0160:50 R = 00401210 R8 = "'~0LH~2 
RCBAR 000326 RCCS~ 000330 RCCSRH 012l2:332 RCDAR 000322 
RCrUNC 002410 RCSTAR 12102320 RCWC 000324 RCWORD = 11604~ 
RCt? 002326 RD = 0120004 REF = 013616 REFF 013616 
REG1 001362 RENOi! 002722 REND1 rll02i52 RES TAR 016524 
RElURN 016404 RFCA~ 000314 RFCSP. 00e316 RFCSRH 2100320 
RF"DA~ 000306 RFOA~ 0003112' RFFU~'.IC 002520 RFSTAR 002412 
RfWC 0021312 RF\tJO~D = 116040 RF'l 01212424 RKBAR 0210342 
RKCSR 12100344 RKCS~H 000346 RKDA£ 000336 RKDAI-I 000334 
RKrU'JC 12102226 RKSTAR 002134 RKWC 000340 RKWORD = 176002' 
RKl 002140 ROTA~L IH3506 QOTaE: 013656 ROTBO 013766 
ROTe:~l 014~7121 RPBA~ 12100424 RPCA "'02410 RPCSR 01210426 
RPCSAH 000430 RPDAE: 012112141 4 RPDAIoI 01210412 RPOAR 000420 
RPDSR 12100416 RPF'U~C 000432 RPSTAR 01212230 RPIoIC 00~422 

RPWO~O • 176;'0121 RPl 0"2242 RSR ;:"00e~02 Rll2lf2l ="I2l~HH'lI2l?J 
R101 ."0210;'01. SAve: 12116026 SAVPC 016024 SAVR2 016012 
SAVR3 016~14 SAVR4 016016 SAVR6 016522 S8ELL 015354 
SC 000:554 seop!: = 1"44021 SCOPEB 016360 SCOPEC 016324 
SCOPE:F' 016402 SCOP::G 016366 SEVEN 016300 SKPBEL 015324 
SOLPAT 00213121 SR : 17757'!' SRE 01210356 STAR ~16116 
START 000502 START2 01210566 STATUS a 177176 STR T12 12117120 
STRT16 017112 STR T20 0111,,4 STRT24 011076 STRT28 017e'7I?J 
STRT8 017126 ST1 0In'!5' ST2 000770 ST3 01211~10 
ST4 001034 ST, 01211"'2 ST5A 001122 ST6 121211200 
5T7 001226 5Te 001310 SUBR1 IH6406 SU8R2 21164H~ 

SUBRJ 016414 SUBR4 016422 SUBR' 016430 SUBR6 12116436 
SWAB. 014566 SXTEEN 016766 TC ;: 1"340 TeBA 012112141214 
TeaL.l( 0025321 TceM 0003'2 TeeT 00121376 TCEXPE: 002532 
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TCFIRS 002524 TC~l 1Z2!261216 TCF1A 12102";00 TCF"2 002634 
TCF3 00265'" TCF"4 0~2712 rCIv 0:'H~'4kl6 TCLAST 002526 
TeOM 0142214 TCOM2 12114252 TCOM~ 01402~ TCRBK QJ?l3172 
TCR8UF' 003256 TeR8l 0213230 TC Rl kH'3,;l:,0 TCR1A 02311217: 
TCR2 003HJ6 TCR3 003122 TCR4 003164 TCSR 016022 
TeST 00121374 TCWS.( ~H?!27712! TCW8UF 121~3::>:>6 TCW81 00~H12? 
TCWC 00041212 TCl 0Q'l0434 rC2 I2ll?lZ446 T08R 01602'> 
TDSR = 12116022 TE~P 016624 "'ES1 013t.,22! TI"'1t: 0;7176/ 
TJSRl 12113~30 TJSR2 013032 TJSR~ 013,c44 TOOLJL E ~j1627fl 
TRCSR 121~12126~ TROR l'C'lel262 1RPA 015:;;~2 TRP~ e15524 
TSCOM8 014362 TSRQT 2113464 TSROT2 (21135,30 TSR""2A ~13622 
TSTA~l 014072 TTCS~ 0~e264 TTDgq 121012266 TTvINR 0r,:,1:~64 
TTYIN1 12101422 TTYI\l2 0Cll1430 TTY I ~\I J 210141.4 TTY I t'-!4 e;H42kj 
TWEL.ve: 016762 TWENTy 016772 TWOEIG el17(?02 TWOFOR ~16776 
TYOUTR 00144~ TYDUTl 121"'1454 USER 016700 I,~A I T 1 016066 
WAIT2 016244 WAJ:T3 0144.32 i·t A I T-4 014502 WAIT5 014454 
1010 II 12I~I2I~H4 WGTCT 01631214 [,Ii=< TO~ 0t6160 XF"ENDi! 0Vl272'~ 
XFER12 12117174 XFER16 017164 xFER?1O ~17'L::'4 XF(;';:24 017144 
XF"ER26 12117134 xFER9 0172214 XL! ST 016?.5b XX ~:il0Q1:.?)I 

V£SRT 015526 VEST=? ~15432 YESt:-H 015464 vESTR2 01 ';4 7;~ 
• 017330 

ERR(H~S DE:TE:CTEUI (1 



.MAI~, HACY11.~15 '~MAV-12 23:15 PAGF 77 
T17Qr4 

.Tl'QE4.T170E4/S0~~Tl/QE4 
RUN-TIME: 15 3~ 0 SECONDS 
CORE USED I 91( 


