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IDENTIFICATION 

PRODUCT CODEI 

PRODUCT NAMEI 

DATE CR!AT!DI 

11/34 MEMORY MANAGEMENT EXERCISER 

DECEMBER 21,lQ15 

MAINTAINERI DIAGNOSTIC ENGINEERING 

AUTMOR: GL.!NN JOHNSON 

COPYRIGHT (c) DIGITAL. EQUIPMENT CO~PORATION 
1915 

THE MATERIAL. IN THIS DOCUMENT IS 'OR IN'ORMATION 
PURPOSES ONL.V AND IS SUBJECT TO CHANGE WITHOUT NOTICE, 
DIGITAL. EQUIPMENT CORPORATION ASSUMES NO RESPONSIBIL.ITY 
FOR TH! USE OF SOFTWARE ON EQUIPMENT WHICH IS NOT 
SUPPL.IED BV IT. 
DIGITAL. EQUIPMENT CORPORATION ASSUMES NO RESPONSIBIL.ITY 
FOR ANY ERRORS WHICH MAY APPEAR IN THE DOCUMENT. 
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2.1.1 

ABSTFUCT 
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TMIS PROGRAM IS AN INTERACTIVE EXERCISER FOR A POP-3,1/34 
IT PERFORMS A TEST OF INSTRUCTIONS AND 
CONCURRENT OPERATIONS OF 1/0 EQUIPMENT WMILE RELOCATING TMRU MEMORY. 
IT PROVIDES NUMEROUS MODES OF TESTING, FROM 4K EXECUTION WITH 
TME MEMORY MANAG. TURNED OFF AND ONLY KERNEL MODE IN USE, TO 128K EXECUTION 
WITH EACH USeR PAGE MAPPED SEQUfNTIALLY TO EVERY 4K BANK 0' MEMORY, 
THIS PROGRAM IS NOT TO BE CONSIDERED A TOTAL CHECK 0' THE 
SYSTEM. IF AN ERROR IS DETECTED IN AN 1/0 DEVICE, 
IT WILL PROBA8LY BE NECESSARY TO CORRECT THE MALFUNCTION WITH THE 
RESPECTIVE DI.GNOSTIC FOR THAT DEVICE. 

REQUIREMENTS 

EQUIPMENY 

PDP~11/34 STANDARD COMPUTER 
TElETVP! OR EQUIVALENT 

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE 

MEMORY 

RFl1 
RKll 
TCll 
KW11-L 
KL.ll 
L.P 11 

STORAGE 

UP TO 124 KW OF M~MORY.OOES NOT HAVE TO BE CONTIGUOUS, 
BUT BLOCKS OF LESS THAN 4KW WILL NOT BE USED 
DISI< 
DISK 
DECTAPE-TR4NSPORT ONE(l) 
L.INE CL.OCK 
ASR33 OR ASR35 TELEPRINTER 
L. I Nt. PR INTER 

THIS PROGRAM USES MEMORY FROM 00000 TO 17760. 

LOADING PROCEDURE 

PROCEDURE FOR NORMA~ ABSOL.UTE TAPES SHOULD Bf FOLL.OWED. 

STARTING PROCEDURE AND SWITCH SETTINGS 

NORMAL STARTING PROCEOURE 

SET DESIRED MEMORY MANAGEMENT OPTION SWITCHES (IN LOC. 174,MMOPT)(SEE 4.2).ALL 
ZERO FOR WO~ST CASE TESTING. 
SET DESIRED SWITCH REGISTER BITS 
(USE LOC. 17b FOR SOFTWARE SWITCH REG. IF NECESSARY, 
START AT 200. 
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113 
114 
115 
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t17 
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119 
12e 
121 
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123 
124 
125 
126 
127 
128 
129 
130 
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NORMA~ STARTING PROCEDURE (CONTINUED) 
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THE PROGRAM WI~L RING T~E SELL (UNLESS THE TTY OUTPUT IS SELECT!D) AT 
TM! END OF E.CH BANK. IF SWITCHES 0,1 AND 2 WERE ALL DOWN WHEN 
START WAS PRESSED (SELECTING THE USE OF 4K PHYSICAL ADDRESS SPACE 
AS 3ZK VIRTUAL ADDRESS SPACE-SEE 5.3.1) AN lSTERISK WILL 
8E TYPED AT TME END O~ • FULL PASS THRU ALL MEMORY (UNLESS THE TTY 
OUTPUT IS SE~!CTED). 

~!MORY MANAGEMENT SE~ECTION 5WITCHE~ CBITS IN LOC. 174,MMOPT) •• 

TH! S~ITCHES SET 8!FORE STARTUP DETERMINE THE WAY IN 
WHICH MEMORY IS MAPPED AND EXERCISED: 

MMOPT 81T0-1 ··.INHIBIT THE MEMORY MANAG. (SR0c0. WIL~ NOT BE SET AT ALL) 
MMOPT 8ITt81 ·--INHI8IT USE OF USER MODE. 

(A~SO INHIBITS 4K AS 32K) 
MMOPT SITa-1 ·.·INHIBIT 4K AS 32 K (ALSO INHIBITED IF EITHER MMOPT BIT0 

OR MMOPT elTl IS SET)-S!E SECTION 5.3.1 FOR EXPLANATION 
MMOPT SITS-I ··-INHIBIT VARIABLE CORE EXPANSION 

-0 ·CORE EXPAND UN~ESS MMOPT BIT0, 1 AND 2 ARE ALL ZERO 
(IN WHICH CAS! 4K AS 32K IS RUN !NSTEAD) 

DEVICE SE~ECTION SWITCHES 

THE DEVICE SELECTION SWITCMES ARE SET IN TH! SWITCH REGISTER 
(US! Loe, 11& 'OR SOFTWARE 5R IF NECESSARY), 
SEE A~SO 5.1.2. fACH SWITCH, IF SET, INHIBITS A SINGLE 1/0 DEVICE FROM 
8EING EXERCIS!O. IF A DEVICE DOES NOT EXIST, THE CORRESPONDING 
INHIBIT SWITC~ DOES NOT HAVE TO BE SET. 

SW081 
S~3-1 
SW"81 
S~5-1 
SW'8t 
5W1-t 

~·-lNHIBIT TTY OUTPUT 
.--INHIBIT RKll DISK 
-·-INHIBIT LINE CLOCK 
~--lNHIBIT RFll DISK 
-··INHIBIT Tell DECTAPE 
··-INHIBIT ~IN! PRINTER CUSE 5A310 IF LPll IS SELECTEO) 
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151 
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15A 
155 
156 
I" 
158 
159 
160 
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163 
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1'5 
16' 
16' 
168 
1.q 
170 
lTl 
172 
173 
174 
175 
IT, 
1'7 
178 
1'9 
180 
181 
182 
113 
184 
185 
18, 
187 

4.4 RESTART PROCEDURE 
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USING RESTART ADDRESS 310 THE SWITCH REGISTER SETTINGS 
GIVEN PREvIOUSLV ARE USED (POR BOTH MEMORY MANAGEMENT 
SELECTION AND DEVICE SELECTION). NO HALT OCCURS AFTER 
START IS PRESSED. 

5. OPERATING PROCEDURE 

5.1 OPERATIONAL SWITCH SETTINGS 

5.1.1 BASIC SWITCH SETTINGS.STARTUP 

SEE SECTIONS 4.2 AND 4.3 FOR THE BASIC SWITCH SETTINGS USED AT STARTUP. 
THOS! SWITCHES ARE NOT RECHECKED AFTER THEY ARE INITIALLY STORED. 

5.1.a DYNAMIC SWITCH SETTINGS 

"NOT!' IF NO HARDWARE SWITCH REGISTER IS AVAILABLE, THE PROGRAM 
WILL AUTOMATICALLY USE THE CONTENTS OF LOC. 176 AS THE 
SOFTWAR! SWITCH REGISTER, 
THE USER SHOULD SET THIS ~OCATION BEFORE STARTING THE PROGRAM, 

THE FOLLOWING SWITCHES ARE RECHECKED PERIODICALLY DURING PROGRAM 
EXECUTIONI 

SW15-1 ---HALT ON ERROR 
SWt4-1 ---SCOPE LOOP 
SWI)-' ~.-INHIBIT PRINT OUT 
SW12-1 -.·INHIBIT TRACE TRA~PING 
SW11-1 ·--INHIBIT sue.PROGRAM ITERATION AND INHI81T 

TESTS WHICH USE ALL COMBINATIONS OF 
NUMBERS 

SWlm-, ·~-INHIBIT PROCESSOR TEST (ONCE SET, PROCESSOR 
TEST IS PERMANENTLV INHIBITED) 

5.Z SUBROUTINE ABSTRACTS 

5.a.1 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUSTEST. IT RECORDS 
TH! STARTING ADDRESS OF EACH SUBTEST A8 IT IS 8EtNG ENTERED. 
IF A SCOPE LOOP IS REQUESTED, IT WILL JUMP TO THE START OF THE 
sueTEST THAT TH! SCOPE LOOP IS REQUESTED FOR. IF A SCOPE LOOP XS 
NOT REQUESTED, TH!R~ WILL BE as, ITERATIONS ON THAT SUS TEST 
8EFORE THE NEXT SUSTEST IS ENTERED. SWITCH 11 ON A 1 INHIBITS 
ITERATION OF SUBTESTS. 
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THIS EMT CA~LS T~E sueROUTINE PRINT, WHICH PRINTS OUT TH! ~OCATtON 
COUNTER AT THE TIME O~ FAILURE, THE CONTENTS O~ THE PROCESSOR STATUS 
REGISTER, ANO TME CONTENTS OF TH! CURRENT eANK COUNTER. NOT! THAT 
THE LOCATION COUNTER WILL BE THE VIRTUA~ ADDRESS O~ THE HLT PLUS 
TWO. 

5.2,3 TRAPCATCHER 

THIS IS A S~RIES OF INSTRUCTIONS STARTING AT LOCATION 0 DESIGNED 
TO DETECT AND ISO~ATE UNEXPECTED TRAPS AND INTERRUPTS TO THE 
TRAP AND INTERRUPT VECTOR AREA OF MEMORY. 

EACH VECTOR ENTRANCE ADDRESS IS LOADED WITH THE ADDRESS OF THE 
NEXT LOCATION. THE NEXT ~OCATION IS LOADED WITH A HALT ce00000'. 
THUS AN ILLfGA~ TRAP OR INTERRUPT WI~L CAUSE A HA~T AT THE TRAP 
LOCATION p~US TWO, 

IF A HALT OCCURS IN THE TRAP OR INTERRUPT AREA EXAMINE KERNEL REGISTER 
SIX. IT wI~~ CONTAIN THE CURRENT STACK ADDRESS, THE CONTENTS 
O~ THE CURRENT STACK ADDRESS IS THE VIRTUA~ PC AT TH! TIME TH! TRAP 
DR INTERRUPT OCCURRED. 

5.2,4 EMTSRV (EMT HANDLER) 

THIS ROUTINE DECODES THE EMT CA~~S AND PASSES CONTROL TO THE 
CORRECT SERVICE ROUTINE. THf ROUTINES HAND~!O BY EMT CALLS ARE 
PRINT CHLT CALL) AND EoeSRV (fOB CAL~). 

5.2.6 EOBSRV (END OF BANK SERVICE) 

THE VARIOUS EXECUTION OPTIONS FOR THIS EXERCISER REQUIRE 
SPECIAL HANDLING WHEN THE ENO OF THE PROCESSOR TESTS IS REACHED 
IN A BANK. THIS SERVICE ROUTINE PERFORMS THE VARIOUS MAPPING 
~UNCTIONS, DEPENDING UPON THE INITIAL SWITCH REGISTER SETTINGS. 
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WHEN CORE EXPANSION IS UTILIZED, A NU~8ER OF SPECIAL, ACTIONS MUST 
Bf TAKEN AT THE BEGINNING OF EACH BANK, TME SCOPE ROUTINE VECTOR 
IS LOAOED TO POINT TO THE NEW BANK, AND IF TCtl AND RF11 
CODE AND BU'FER RELOCATION IS ALLOWED, 

5,2.9 PFAXL (POwER FAIL) 

IN THIS VERSION THE POWER FAIL ROUTINE IS NOT OPERABLE, 

5.2,11 TVOUT (TTV OUTPUT) 

THIS ROUTINE OUTPUTS A COUNT PATTERN IN THE INTERRUPT MODE TO THE 
TELEPRINTER, 

5,2,12 RFSTART (RF11 DISK) 

THIS ROUTINE PERFORMS A WRIT! AND A WRIT! CHECK OF TH! DISK, 
THE OATA THAT IS WRITTEN ON THE OISK IS A PART OF TM! TEST PROGRAM 
COD! THAT IS NEVER MODIFIED, THIS SEGMENT OF CORE 18 WRITTEN 
IN CONTIGUOUS SLOCKS THRU THE DISK MEM.ORV. AFTER THE TOTAL 
DISKCS) HAS BEEN WRITTEN, • WRITE CHECK IS USED TO VERI'V THAT 
THE DATA HAS SEEN WRITTEN CORRECTLV ON TH! DISK. NOTE THAT NO 
"DATI" ARE USED IN EXERCISING THE DISK COATA IS NOT TRANSFERRED 
INTO MEMORV), THER! IS A LOCATION -IN THE PROGRAM THAT IF MODIFIED 
WILL .L~OW fXfRCISING UP TO EIGHT DISKS, 
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5.2.13 ENOl (TCll END lONE HAND~ER' 
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THIS ROUTINE IS PART OF THE TCll SERVICE CODE. IT DRIVES THE DECTAPE 
INTO THE FORWARD OR REVERSE END ZONE, THEN REVERSES IT. IT A~SO 
DO!S THE NECESSARY SETU~ TO BEGIN READING OR WRtTING TH! TAPE. 

5,2,14 REGEN (TCll WRIT! BUFFER REGENERATE ROUTINE' 

TH! TCII CODE WRITES THE ENTIRE DEC TAPE GOING FORWARD, THEN 
READS IT IN REVERSE. THE BUFFER IS REGENERATED 8EFORE WRITING THE 
TAPE, AND IS C~EARED OUT ONCE THE ENTIRE TAPE HAS BEEN WRITTEN. 
THfS ROUTINE REGENERATES THE WRITE BUFFER. 

5.2.15 R8N CTCll READ BLOCK NUMBER SERVICE ROUTINE) 

AT THE ENO OF EACH "BLOCK NUMBER FOUND" INTERRUPT, THIS 
ROUTINE IS ENTERED (UNLESS END lONE IS BEING SEARCHED FOR). IT 
CHECKS FOR THE CORRECT SEQUENCE OF BLOCK NUMBER!, TH!N 
SETS UP THE TCll TO WRITE A BLOCK IF THE TAPE IS TRAVEL~ING FORWARD. 
IF IT IS GOING IN REVERSE, THE ROUTINE CHECKS TO SEE IF DATA IS 
STl~L BEING CHECKED FROM A PREVIOUS READ. IF IT'S NOT, THE ROUTINE 
SETS UP TO RfAO A BLOCK. IF DATA IS STILL 8EINS CHECKED FROM 
BEFORE. IT SIMPLY DOES ANOTHER READ BLOCK NUMBER, 

5,2.16 NXT8LK (TCll READ BLOCK AND WRtTE BLOCK SERVICE ROUTINE) 

WHEN A READ BLOCK OR A WRtTE BLOCK OPERATION 18 COMPLETED, 
THIS ROUTINE IS ENTERED, IT CHECKS THE ERROR 81T, THEN SETS 
UP A CALL TO CHECK DATA IF DATA WAS JUST READ IN, THE ROUTINE 
ALSO SETS UP A READ BLOCK NUMBER OPERATION, 

5,2.11 TCCK (TCll CHECK DATA ROUTINE) 

WHEN A REAO BLOCK OPERATION HAS BEEN COMPLETED, THIS ROUTINE 
IS CALLED VIA A PRIORITV INTERRUPT REQUEST AT LEVEL 3, THE 
ENTIRE 8U"ER IS CHECKED, AND THE CONTENTS OF THE BUFFER !S 
ALTERED AS THE CHECK PROGRESSES, THUS, IF A REAO BLOCK OP!RATION 
DOES NOT ACTUALLV REAO IN ANY DATA, THE DATA CHECK ROUTINE 
WILL FIND BAD DATA INSTEAD OF SEEING GOOD DATA 'ROM AN EARLIER 
READ. 
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,14 
315 
31, 
seT 

5.2,18 ~CLK (LINE C~OCK) 

sla 
31. 
31e 
311 
3i2 
313 
314 
315 
316 
311 
318 
319 
320 
321 
312 
sa3 
324 
325 
326 
32T 
328 
329 
3Je 
331 
3Ja 
333 
334 
335 
IS' 
33' 
338 
33. 
34m 
341 

THIS TEST Of THE LINE CLOCK IS IN THE INTERRUPT MODE:, IF OPERATING 
CORRECT~V THE SYSTEM 110 WILL RUN. AT FULL SPEED FOR 55 SECONDS. AND 
THEN ALL 1/0 AT LEVEL FOUR OR LESS (AND THE PROCESSOR TESTa) WILL 
STALL FOR 5 SECONDS. TIMES GIVEN ARE 8ASED ON 60 CYC~ES AS THE LIN! FREQUENCY. 

THIS ROUTINE OUTPUTS TO THE ~INE PRINTER IN THE F~AG, MODE WHI~E 
FILLING THE BUFFER, AND IN TH! INTERRUPT MODE WHILE TH! BUFFER 
IS BEING PRINTED. 

THIS ROUTINE PERFORMS A WRITE AND WRITE CHECK OF TH!~ DISK, 
TH! DATA THAT IS WRITTEN ON THE DISK 18 PART OF THE TEST PROGRAM 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE I~I WRITTEN 
IN CONTIGUOUS SLOCKS THRU THE DISK MEMORY. AFTER THE TOTAL DISK 
HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT DATA 
HAS BEEN WRITTEN CORRECTLY ON THE DISK. 

5.2.22 COR! EXPANSION CDET1) 

THIS ROUTINE IS CONTRO~LEO BY SWITCH 5, IF CA~LED, THE PROCESSOR 
MAIN~IN! CODE WI~L EXPAND TO THE MAXIMUM MEMORY THAT IS 
AVAILABLE (UP TO 28K), THE ROUTINE DETERMINES THE MAXIMUM MEMORY 
SIZE BY DOING A "OATO" TO A LOCATION IN EACH SANK. IF TH! 8ANK 
DO!S NOT EXIST, A TIMEOUT WI~L OCCUR. AN IMAGE OF BANK e IS 
THEN TRANSFERRED TO EACH EXISTING 8ANK. THE CODE IN EACH BANK 
EXCEPT THE LAST IS MODIFIED TO CHANGE THE END OF BANK C'~L TO • JUMP 
TO B!GJNX (CORE EXPANSION SPECIAL HANDLER) IN THE N!XT BANK. 

1M! LISTING SHOWS ONLY THE CODE FOR BANK ZERO. WHE~~ AN 
ERROR OCCURS THAT IS NOT IN BANK ZERO, IGNORE THE B~NK 
BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK ZERO. 
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PROCESSOR TEST EXECUTION • 4K AS 32K 
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I' ~MOPT 8ITS 0, 1, AND 2 ARE ALL ZERO (-0) AT STARTUP, TH! PROCESSOR 
T~ST WILL BE EXECUTED TREATING EACH 4K !ANK AS 32K OF VIRTUAL 
ADORfSS SPACE. TH! FOLLOWING DETAILS THIS MODE OF OPERATION. 

USER PAGE 0 IS FIRST MAPPED RW, BANK 0, AND ALL OTHER USER PAGES ARE MAPPED 
NON-RESIDENT. TME pROCESSOR TESTS ARE EXECUTED IN USER THRU USER PAGE 
e. WHEN DONE, USER PAGE 0 IS CHANGED TO NON-RESIDENT, AND USER 
PAGE 1 IS MAPPED RW., 8ANK 0. THE PC IS CHANGED TO ADDRESS THE START OF 
THE PROCESSOR TESTS THRU PAGE 1, AND ANOTHER PASS THRU THE PROCESSOR 
TESTS IS EXECUTED. AT THE END OF THIS PASS, USER PAGE 2 IS MAPPED RW, 
BANK 0, AND USER PAGE 1 IS MADE NON-RESIDENT, THE PC IS AGAIN CHANGED. 
THIS TIME TO ACCESS USER PAGE 2, AND THE PROCESSOR TESTS ARE EXECUTED 
THRU USER PAGE 2. THIS CYCLE IS REPEATED FOR THE REMAINING USER PAGES, 
MAPPING EACH IN TURN TO 8ANK 0 AND CHANGING THE PC TO EXECUTE 
THRU TH! ONE CURRENTLY MAPPED. WHEN TH! PASS USING USER PAGE 7 
IS COMPLETED, A SEARCH IS MADE FOR THE NEXT 4K BANK OF MEMORV. WHEN 
A BANK IS FOUNO, THE PROGRAM IS COPIED INTO THAT BANK FROM 8ANK 0. USER PAGE 
o IS MAPPEO TO TH! NEW BANK, AND THE PC IS CHANGID TO EXECUTE 
THRU USER PAGE 0. THE PREVIOUS CYCLE IS REPEATED, aUT THIS TIME 
EACH USER PAGE IS MAPPED IN TURN TO THE NEW BANK, ONCE EXECUTION 
TMRU USER PAGE 7 IS COMP~!TEO, A SEARCH IS ~AD! FOR THE NEXT BANK. 
TH! PREVIOUS BANK IS CLEARED (EXCEPT FOR THE ~OAOER), ANO THE 
PROGRAM IS COPIED FROM BANK 0 !NTO TH! CURRENT SANK. TH! CYCLE REPEATS 
UNTI~ THE EXTERNA~ BANK IS R!ACHED, AT WHICH POINT UIER e IS MAPPED 
BACK TO SANK 0 AND THE PROCESS STARTS AGAIN. 
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5,3.2 PROCESSOR TEST EXECUTION • CORE EXPANSION 

I' MMOPT SIT, 1, OR 2 ARE ONE AND BIT 5 IS ZERO AT STARTUP, 
THE PROCESSOR TESTS WILL BE CORE EXPANDED THRU ALL .VAILA8LE 
MEMORY UP TP 2SK. THR ROUTINE DETI DO!S THIS CORE EXPANSION, 
COPYING BANK 0 INTO EACH OF THE OTHER BANKS. THE EMT CALL AT 
THE END OF ~ACH BANK CEOB) WHICH CALLS THE END 0' BANK SERVICE 
ROUTINE IS CHANGED TO A JUM~ TO BEGINX IN THE NEXT eANK. 
THE EOB CALL IN THE ~AST BANK IS LEFT ALONE. IF MMOPT SITS rIJ AND 1 
WERE BOTH ZERO AT STARTUP, USER PAGES 0 THRU 6 ARE MAPPED 
SO THAT THE PHYSICAL AND VIRTUAL ADDRESSES CORRESPOND, AND THE 
PROCESSOR TESTS ARE THEN RUN IN USER, JF 8IT0 WAS ZERO aUT 
BITI WAS SET, KERNEL PAGES 0-6 ARE MAPPED SO THAT THE PHYSICAL 
AND VIRTUAL ADDRESSES ARE THE SAME, AND THE PROCESSOR TESTS ARE 
THEN RUN IN KERNEL MODE. IF BIT0 WAS SET, ORDINARY CORE EXPANSION 
IS RUN WITH NO SPECIAL MAPPING REQUIREO (MEMORY MANAG, IS TURNED OFF'. 

5,3.3 PROCESSOR TEST EXECUTION • BANK 0 ONLY 

IF MMOPT 8ITS 0, 1 OR 2 ARE ONE AND 8IT5 IS ONE AT STARTUP, ONLY 
BANK 0 IS UTI~IIED, IN THIS CASE, IF BIT0 AND 8ITl W!RE ZERO 
THE PROCESSOR TESTS ARE EXECUTED IN USER, WITH USER PAGE 0 
MAPPED TO BANK 0. IF BIT0 WAS ZERO AND BITt WAS ON!, THE 
PROCESSOR TESYS ARE EXECUTED IN ~ERNEL' WITH KERNEL PAGE 0 
MAPPED TO BANK 0, IF 8IT0 WAS ON!, TM! MEMORY MANAG. IS TURNED OFF 
AND THE PROCESSOR TfSTS ARE EXECUTED IN ~ERNEL MODE OR USER 
MODE (DEPENDING ON 81TI' IN BANK 0 ONLY. 
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ERRORS 

E~RQR PRINTOUT 
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PRINTOUTS AHE IN AN EXTENDED VERSION OF THE STANDARD FORMAT, 
USING THREE WORDS. TME FIRST WORD IS THE OCTAL VALUE OF THE 
VIRTUAL PC+2 OF THE DETECTED ERROR, THE SECOND WORD IS THE 
CONTENTS OF THE PROCESSOR ST.TUS REGISTER WHEN THE ERROR WAS DETECTED. 
THE THIRD IS THE TOP 12 BITS OF THE 18-BIT ADDRESS OF 
TH! BANK BEING CURRENTLY USED FOR EXECUTION OF THE PROCESSOR TEST. 
THE FOU~TH IS RETURN WHICH IS TH~ RETURN ADDRESS IN THE 
CURRENT BANK OF MEMORY. 
TO GET THE STARTING ADDRESS OF THE CURRENT BANK SIMPLY APPEND 
TWO ZEROS TO THE END OF THE OCTAL VALUE PRINT!D OUT (I.E. 
007400 INDICATES THE BANK BEGINNING AT PHVSICAL ADDRESS 
740mI0). 

ERROR RECOVERY 

IN GENERAL, TEST FAILURES WIhL PRINTOUT AN ERROR MESSAGE AND 
CONTINUE. IF THE "HALT ON ERROR" SWITCH IS SfT, HITTING CONTINUE 
WILL RECOVER. IF THE PROGRAM HANGS UP IN A LOOP, THE ERROR IS 
LIKELY TO BE A SIGNAL WHICH ~AS NEVER RECEIVED, IF A HA~T 
OCCURS IN TH! TRAP AND VECTOR AREA THE PROGRAM MUST Bf RESTARTED. 
t~ THE PROGRAM HALTS IN THE MAIN 'LOW, CONSULT TM! LISTING I' NO 
MESSAGE IS TYPED OUT. FOR TTV READER AND MSR, TAPE MUST 8E 
REPOSITIONED TO LEADER BEFORE RESTARTING TME TEST. 
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441 
442 
443 
444 
445 
446 
44' 
448 
449 
450 
451 
4S2 
453 
454 
455 
4" 457 
4!8 
459 
4'0 
4'1 
4&2 
463 
464 
4&5 
4&6 
461 
4&8 
4&' 
4Te 
4'1 
412 

MAINOEC-11-0FKTG-A 
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FINDING WHICH PROCESSOR TEST WAS BEING EXECUTED WHEN AN ERROR OCCURRED 

SOME ERRORS ARE DEPENDENT ON THE PROCESSOR TEST 8Et~JG RUN (SUCH 
AS ~ATENCV ERRORS WHICH ONLY SHOW UP IN WORST~CASE PROCESSOR 
TIMING). THE SCOPE ROUTINE CONTAINS A LOCATION CALLED "RETURN" 
WHICH STORES THE STARTING ADDRESS OF THE PROCESSOR TEST CURRENTLY 
BEING EXECUTED. NOTE THAT THE SCOPE ROUTINE IS EXECUTED IN USER 
MODE IF SWl IS DOWN AT STARTUP, AND IS TH!R!'OR! RELOCATED 
WITH THE PROCESSOR TESTS. THUS, TO DETERMINE WHICH PROCESSOR 
TEST WAS BEING ~XECUTED WHEN A FAILURE OCCURRED, FIRST CHECK 
THE CONTENTS OF CUR5NK IN BANK 0. THIS LOCATION CONTAINS THE 
ADDRESS OF THE CURRENT PHYSICAL BANK, SHIFTED RIGHT • P~ACES. 
BY APPENDING 2 ZEROES TO IT, YOU HAVE THE 18-5IT ADDRESS OF 
THE CURRENT BANK OF MEMORY. ADO TO THIS THE ADDRESS OF RETURN IN 
BANK 0 ANO YOU HAve THE ADDRESS OF RETURN IN TH! CURR!NT SANK 
OF MEMORV. T~E CONTENTS OF RETURN IN TH! CURRENT BANK OF 
MEMORY IS THE VIRTUAL ADDRESS OF TH! START OF TH! CURRENT 
PROCESSOR T~ST. 

RESTRICTIONS 

PROGRAM MUST BE LOADEO INTO LOWER 4~ OF MEMORY. 

THE INHI8IT SWITCHES MUST ON~V BE SET FOR ALL DEVICES THAT ARE PART OF 
THE SYSTEM eUT WHICH YOU 00 NOT WISH TO RUN, 

IF THE LINE PRINTER IS USED, STARTING ADDRESS 310 MUST BE USED. 
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473 
474 
41! 
41. 
417 
478 
41t) 
4821 
481 
482 
483 
484 
485 
486 
481 
488 
48CJ 
490 
491 
492 
493 
494 
495 
496 
491 
49& 
499 

M%StEL.L.ANEOUS 

EXECUTION TIM! 

MAIND!C-l1-DFKTGwA 
PAG! 13 

EXECUTION TIME VARIES WITH THE AMOUNT OF MEMORV, TH! TVPES OF 
MEMORV, TH! DEVICES RUN, AND THE OPTIONAL MODES O~ EXECUTION USED, 

A PASS ~UN WITH CORE EXPANSION AND 14K AS 32K RELOCATION 10TH 
INHIBITED TAKES L.ESS THAN 10 SECONDS (RUNNING NO 1/0). 

A PASS RUN wITH 4K AS 32K, IN CORE MEMORV WITH NO 1/0, TAKES 
ABOUT 5MI~UTES PER UK BANK. CAN ASTERISK IS PRINTED AT THE 
END OF A FULL. PASS, AND THE aEL~ IS RUNG AT THE END OF EACH 
14K BANK). 

STACK POINTERS 

THE ~fRNEL. STACK POINTER IS INITIALIZED TO 11160. 

THE USER STACK POINTER IS INITIALIZED TO 400. IT IS RELOCATED 
THRU AL.L USER PAGES AND TO EVER V 4~ BANK IF THE 4K AS 32K 
MODE OF EXECUTION IS RUN. 
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50e 
50, 
502 
"3 514 
515 
516 
51T 
51e 
50' 
511 
511 
512 
51! 
514 
515 

5" 511 
51e 
519 
52e 
521 
51a 
51! 
524 
525 
526 
521 
5ae 
529 
531 
5Jl 
5'2 

~ROGRAM DESCR.IPTION 

MAINDEC.ll-O'KTG·A 
PAGE 14 

THIS MEMORY MANAGEMENT EXERCISER IS DEStGN!n TO RUN BACKGROUND 
PROCESSOR TESTS AND FOREGROUND CONCURRENT 1/0 wITH MEMORV 
MANAGEMENT UTILIZED IN ANY OF SEVERAL D!~F!R!NT MODEa. TH! VARIOUS 
MODES AVAILABLE FOR UTILIZINQ MEMORV MANAGEMENT ARE INCLUDED TO AID 
IN FAULT ISOLATION ev PROVIDING A SERIES OF STEPS FROM SIMPLE TO COMPLEX. 
MEMORV MANAGEMENT CAN BE LEFT TURNED OFF AND THE PROCESSOR TESTS 
CAN STILL BE RUN IN 4K ONLY OR CORE EXPANDED UP TO _!8K. 
WITH MEMORV MANAGEMENT ON, THE PROGRAM CAN 
BE RUN USING ONLY 4K, WITH EVERVTHING MAPPED IN KERNEL SPACE 
OR WITH USER AND KERNEL 80TH USED. AT THE NEXT LEY!L 
OF COMPLEXITV, COR! EXPANSION CAN Sf RUN WITH MEMORV MANAGEMENT 
ON, USING KERNEL ONLY OR USING BOTH MODIS AS DESIRED. 
FINALLY, ALL AVAILA8LE MEMORV CIN 4K PIECES) CAN BE UTILIZED BV 
RUNNING 4K AS l2K. 
THERE IS NO MONITOR IN THE CONVENTIONAL SENSE. EACH DEVICE THAT 
IS TO 8£ EXERCISED HAS ITS OWN STAND ALONE ROUTINfTHAT O~!RAT!S 
IN THE INTERRUPT MODE. THESE ROUTINES NEED NO supeRVISION OR 
MONITORING AFTER THEV ARE INITIATED. THERE IS A PRIMER AREA 
THAT CHECKS THE SWITCH REGISTER TO SEE WHAT DEVICES ARE TO 8E 
INITIATED. IT SETS THE INTERRUPT ENABLE 8IT IN THE DEVICE STATUS 
REGISTER, INITIALIZES TH! DAT. PATTERN,' AND INITIATES AN OPERATION 
TO RAISE DATA FLAGS ON DEVICES THAT CAN NOT INITIATE THEM THEMSELVES. 
THE PRIMER CODE THEN ENTERS TH! MEMORY MANAG. SETUP COD!. 
THE RFt! AND TCII PRIMER CODE IS IN WITH THE ME~ORV MANAG. SETUP 
CODE SINCE THEV REQUIRE CERTAIN PARTS 0' TH! MEMORY MANAG. CODE TO 
BE RUN FIRST. AFTER MEMORY MANAGEMENT IS TURNED ON w EXECUTION 
OF TH! BACKGROUND PROCESSOR T!STS BEG!NS, AND TME 1/0 DEVICES AR! 
SERVICED WHEN THEY INTERRUPT. 



g~KTG'" MACHI 21 (1I51l lhNOII.75 151111 PAGE 15 
Df'KTGA.SRC 

533 
53. 
535 
53. 
'5:51 
!l3e 
5]9 
5111!J 
54t 
542 
543 
544 
545 
5U 
541 
548 
5119 
550 
551 
552 
553 
554 
555 
55. 
55'7 
558 
559 
5&0 
5&1 
5&2 
5.3 
5.4 
5.5 
5&& 
5f1T 
Site 
5.9 
5'70 
571 
512 
513 
514 
515 
5Tf1 
!ITT 
518 
519 "0 581 
582 
583 
584 
585 
58. 
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587 
58e 
5e9 
590 
591 
592 
593 
594 
595 
59. 
597 
598 
599 
600 
.01 
602 1IJ00000 
603 000002 
604 000011111 
605 00000& 
60. 000010 
U7 000012 
688 000014 
689 000016 
.10 000020 
fill 000022 
Ill! 000024 
613 00002& 
1114 000030 
us 000032 
616 000034 
lilT me01!J3& 
U8 000040 
619 000042 
UI 000044 
621 000814& 
U2 000050 
ftil3 000052 
n4 1Il00054 
US 10005. u. 0000110 
IIZT 000062 
U8 0000U 
U9 001066 
638 0000'0 
fill m000T2 
632 8100014 
633 000eT. 
.34 000100 
63, 000U2 
~36 000104 
UT le010. 
US 000110 
1139 8100112 
11411 000114 

00111240 
10111.100 
0001110 
000412 
17771& 
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10400& 
104010 
000000 
000001 
000002 
000003 
000004 
000005 
00000. 
1Il0000. 
000007 

000001!1 
000002 
000000 
00000. 
00001110 
000012 
1Il00000 
00001. 
000Q100 
000022 
00111000 
00002& 
000000 
000032 
000000 
III 0 III 03. 
00001110 
1Il0011l42 
1Il000110 
0000!1f1 
01110 III 0 III 
0001'l52 
000000 
00005. 
000010 
000062 
0110010 
0000.fI 
81 00 1!J00 
0000'2 
000000 
0110 III 111 
00011100 
000102 
000000 
80010. 
010000 
0001 U! 
110e III 110 
81001'. 

* 
'THIS PROGUM IS A MOOIJl'ICATION Of" TH! 1l/411J DIUN08nC, OBI(TG. 
,TH%! TEST HAS !!EEt.I MOolf"IEo TO PROVIOE SOI"TWARE SWITCH CAPABILUV 
JAND TO ACCOUNT !fOR ANY 11/34 .. U/411J Dr"'EIIENCU, 
ITHIS PROGRAM IS INTEND!D FOR USE ON ONL'I' 11/34 IIROCESSORS. 

'COPYRIGHT 1975. oIlilT'L !QUIP",!NT CORPORATIOt.l, !'IAVNARD, ,",US. 111511 
'PDPU/]4 SYSTEM EXERCISER, ~ITH MEMORV MAN'G. -_ .. TTV.IICU,I(Wll-L 
JI.Pll,Rf'U.TCll 
ITEST SIMULTAt.lEOUS RUNNING 0' 1/0, WITH PROCESSOR INSTRUCTION nSf AND 
,WITH TRACE BIT ENABLED TO BE CONSIDERED MAINLINE CODE 

, I/O RUNS IN KERNEL MODE 
'CPU TESTS RUN IN USER MODE UNLESS INHIBITED BV SR SETTINIiS 
,MEMORY "'ANAG. IS UTILIZED 

, (R.) IS THE STACK POINTER 
, CCR.)) IS THE PC+2 OF LOCATION WHERE THE TRAP ORIGINATED 
""OR NORHAL OPERATION RUN WUH ALL SWITCHES DOWN 
,SA - 200 
'RESTART - 310 C OPTION SETTINGS PREVIOUSLY MADE ARE USED) 

,AT STARTUP, MMOPTCL.OC. 114) SETTINGS AREI 
,fo1MOPT BIT 0-1 --- RUN WITHOUT MEMORY MANAG. 
,MMOPT BIT I-I --- "UN AL.l. IN ICERNEL. MODE (INfotIIHTS Rutl/NING 41( AS 32Kl 
,MMOPT BIT 2-1 .. -- INHIBIT RUNNING 281( USER MEMORV MANAG, FROM EVERY III< 

,I:IANK CAL.L.OW NORMAl. CORE EXPANSION) 
,MMOPT BIT 5-1 - .. -INHIBIT VARIABL.E CORE EXPANSION 

l.OC. Ufl IF NECESSARY) eIT SETTINGS AREI 
---HAL T ON ERROR 

---SCOPE l.OOP 
---INHI8IT PRINT OUT 
---INHIBIT TRACE TRAPPING 

'SR (USE 
'SR 15-1 
,SR 14-1 
,SR 13-1 
,SR 12-1 
,SR 11-1 ---INHIBIT SUB"PROGRAM ITERATION AND INHIBIT TESTS WHICH 

'SR 10-1 
,USE ALl. COM8INATIONS OF NUMBERS 

---INHIBIT PROCESSOR TEST 

'SPECIAl. OELETE Sill ITCHES-SET RESPECTIVE SWITCH TO A 1 TO INHI!lIT 
'INITIATION OF OE¥ICE 
,SW 0-1 INHIBIT TTY OUTPUT 
'SW 3-1 INHIBtT RI(11 OISI< 
'Sw 4a 1 INH18 tT l.INE Cl.OCK 
ISW 5-1 INHIIIIT RFll OISI( 
'Sill &.1 INHI!lIT TCll DECTAPe: 
ISW hi INIoIIBIT L.INE PRINTER 

,DEFINITIONS 
NOP-240 ,SYSTEM NUl.L. OPERATION 
SCOPEaTRAP ITIIAP USED SCOPE L.OOP AND ITEIUTlON 
TcaR-TTCSR 
TOBR-TTOSR 
PSlhlT177& 

PAGE 1. 

loll. T-10400& 'ERROR PRINTOUT CAL.L. 
Eoe·U4010 ,END OF SANI( CAL.l. 
R0aX0 
RlaXl 
R2d2 
R3aX3 
R4.:U 
RS_l5 
SPdf> 
RhSP 
PC-l7 

.58TTL. MAIN 
, TRAP CATCHER 

.-0 

.+2 ,TRAP ENTRANC! 
HAl. T ITIUPPEO TO PREVIOUS L.OCUION 
.+2 , TRAP ENTRANCE 
HAl. T , TRAPPEO TO PREVIOUS L.OCATION 
.+2 rTUP ENTIUNCE 
HAL. T ITRAPPEO TO PREVIOUS L.OCATION 
.+2 , TRAP I!NTUNCE 
HALT ITRAPPI!D TO PREVIOUS l.OCATION 
.+2 , TRAP ENTRANCE 
HAl.T ITRAPPEO TO PREVIOUS L.OCATION 
.+2 ,TRAP ENTRANCE 
IoIAl. T 'TRAPPED TO PREVIOUS l.OCATION 
.+2 rTRAP ENTRANCE 
HAL. T , TRAPPED TO PREVIOUS L.OCATION 
.+2 , TRAP I!NTRANCE 
HAL. T ,TRAPPED TO PREVIOUS l.OCATION 
.+2 rTRAP ENTRANCE 
IoIAl." rTRAPPED TO PREYlOUS l.OCATION 
.+2 'TRAP ENTRANCE 
HAL.T ITRAPPED TO IIREVIOUS LOCATION 
.+2 , TRAP ENTRANCE 
IoIAl. T 'TRAPPED TO PREVIOUS l.OCATION 
.+2 'TRAP ENTRANCE 
HAl. T 'TRAPPED TO PREVIOUS I.OCATION 
.+2 , TRAP ENTRANCE 
HAl.T rTRAPPED TO JlREVIOUS l.OCATION 
.+2 rTRAP ENTRANCE 
MAl. T rTRAPPED TO liRE V IOUS LOCATION 
.+2 , TRAP ENTRANCE 
HAl. T JTRAPPED TO PREVIOUS l.OCATION 
.+2 rTRAP ENTRANCE 
1011.1. T ITRAPPEO TO PREVIOUS L.OCATION 
.+2 ITRAP ENTRANCE 
HAl. T 'TRAPPED TO PREVIOUS l.OCATION 
.+2 , TRAP ENTRANCE 
HAL T , TUJlPE!) TO P"!UOUS 1.0CAnON 
.+' fTlUJI !NTRANCE 
HAL.T rTRAPPED TO PRE V IOUS LOCATION 
.+1 , TRAP ElijTRANCE 
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641 1!I00116 000000 HAL T ITRAPPED TO PREVIOUS LOCATION 

642 000120 000122 .+2 ITRAP ENTIUNCI! 

&43 000122 000000 HALT JTRAPPED TO PREVIOUS LOCATION 

U4 000U4 00012. .+2 , TRAP ENTRANCE 

U5 o lUI 126 000000 HAL T 'TUPPED TO PREVIOUS LOCATION ... e0e130 000132 .+2 ITUP ENTRANCE 
641 000132 000000 HAL T , TRAPPED TO PREV IOUS LOCATION 

U8 000134 00"1]' .+a , TIUP ENTRANCE 

&"9 leU36 000000 HAL T , TRAPPED TO PREVIOUS LOeATION 
,5, 000140 000142 .+2 JTIUP ENTRANCE 

.51 0ee142 000000 HAl. T ITRAPPED TO PREVIOUS 1.0CATION 

652 000144 000146 .+2 'TRAP ENTRANCE 

653 le0146 000000 HAl. T JTRAPPEO TO PREVIOUS LOCATION 

654 10"150 e00152 .+2 , TRAP ENTRANC! 

655 000152 000000 HAL T ITRAPPED TO PREVIOllS LOCATION 

656 00"1511 000156 .+2 ITRAP ENTRANC! 
65., 000156 ,,00000 HAL T JTRAPP!O TO PREV IOUS 1.0CATION 

658 000U.0 0001ft2 .+2 ,TRAP ENTRANCf ,59 0001e.2 000000 HAL T ,TRAPPED TO PREVIOUS LOCATION 
e.60 0001U 0e0166 .+2 'TRAP ENTRANCE 

"I 0001ft6 00001110 HALT 'TRAPPEO TO PREVIOUS LOCATION 

'U 000110 000172 .+2 ,TRAP ENTRANCE 
.. 3 01!10112 00001110 HAL T I TRAPPED TO PREVIOUS 1.0CATIOto! 

"4 000114 000176 .+2 , TIUP ENTIUNCE 

.. 5 000116 000000 HAL T ,TRAPPEO TO PREVIOUS LOCATION , .. 000a00 000202 .+2 ITRAP ENTRUICE 

"" 000202 00000111 HAl. T , TRAPPED TO PREV IOUS LOCATION 

U8 000204 000206 .+2 ITRAP ENTRANCE 

6" 000206 000000 "'''I. T 
/TRAPPED TO PREVIOUS LOCATION 

61e 000210 000ua .+;> /TRAP ENTRANCE 

"'1 "00212 000000 104"1. T HRAPPEO TO PREVIOUS Loc"nON 

Ui 000214 000216 .+2 ITRAP ENTRANCE 

673 00021b 000000 HALT HRAPPEO TO PREVIOUS 1.0CATION 

6TA 000220 000222 .+2 rTRAP ENTRANCE 

." 000222 000000 H"1. T ,TRAPPED TO PREVIOUS LOCATION 

616 000224 000226 .+2 HRAP ENTRANCE ,,,., 000226 000000 HAl. T rTRAPPED TO PREVIOUS LOCATION 

618 e00230 0002]2 ,+2 H'UP ENTRANCE 
679 000232 000000 HAL T HRAPPED TO PREVIOUS LOCATION 

6e" 000234 000236 .+2 ITflAP ENTRANCE 

651 000236 000000 HALT rTRAPPED TO PREVIOUS LOCATION 

682 0002110 0002112 .+2 ITRAP ENTRANCE 
683 000242 0000110 HAL T 'TRAPPED TO PREVIOUS 1.0CAnON 

6e4 000211G 00024fl .+2 ITRAP ENTRANCE 

e.e5 00024fl 000000 HAL T flUPPE!) TO PREVIOUS 1.0CArION 

&86 1",'10250 000252 .+2 'TRAP ENTRANCE 
.81 000252 000000 HAL T JTRAPPED TO PREVIOUS 1.0CATION 

U8 00,,254 00025& ,+2 , TRAP ENT"ANCE 
Ml9 00025& 000000 HAL T ITRAPPED TO PREVIOUS LOCATION 

6~0 0002&0 000262 ,+2 'TRAP ENTRANCE 

fl'1 "1/I02t.2 000000 HAL T I TR"PPED TO PREVIOUS LOCATION 

e.'i "002U 011l02e.e. .+2 /T"AP ENTRANCE 
b~3 0002e.6 0000021 "'AL T /TRAPPED TO PREVIOUS L.OCATION 

bU 000270 000272 .+2 'TRAP ENTRANCE 
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6~5 0002'1'2 000000 HAL T ,TRAPPED TO PREVIOUS LOCATION 
6C16 0002711 000276 .+2 , TRAP ENTRANCE 
b~T 0002Tb 000000 ,",AL T , TRAPPED TO PREV I OUS LOCATION 
6C1e 00030~ 000302 .+2 ,TRAP ENTRANCE 
b9~ 000302 000000 H"LT ,TRAPPEO TD PREV10US LOCATION 

100 000304 00030e. .+2 , TRAP ENTRANCE 

Tel 000306 000000 HAl. T ,TRAPPED TO PREVIOUS LOCATION 
10i 000310 000312 .+2 , flap ENTrlANCE 
103 00,,312 00001110 ,",AL T ITUPPEO TO PREVIOUS LOCATION 

1111 000314 000316 .+2 ,TRAP ENTIUNCE 

11115 000316 000000 HAL T I TRAPPED TO PRE V I ous LOCAnON 

"' 000320 000322 .+2 ,TRAP ENTR ANCE 
107 000322 000000 HAL T ,TRAPPED TO PREVIOUS LOCATION 
7011 000324 0003a6 .+2 /TRAP ENTR"NC! 
Tell 000326 000000 HAl. T ,TRAPPED TO PREVIOuS LOCATION 
T10 00,,330 000332 .+2 fTRAP ENTRANCE 
HI 001332 00000A HALT ITRAPPED TO PREVIOUS LOC"TlON 
112 000334 00fJ316 .+2 , TRAP ENTRANCE 

713 01110336 000000 HAl. T ITRAPPED TO PIt£\l IOUS LOCATION 
114 000340 00034a .+a ITRAP ENTRANCE 
115 100342 000000 HAl. T /TR"PPED TO PREVIOUS LOCATION 
1U 1003411 0003410 .+2 /TRAP ENTRANCE 
l1T 00034e. 000000 HAl. T fTRAPPfD TO PREVIOUS 1.0CATIOto! 
111 000350 000352 .+2 fTUP ENTRANCE 
1119 Ql00352 000000 HAl. T ITRAPPED TO PREVIOUS LOCATION 
120 000]54 00"356 .+2 , TRAP ENTRANCE 

721 000]5& 00000l/l HAL T /TRAPPED TO PREVIOUS LOCATION 
722 0003U 00036i! .+il /TRAP ENTRANCE 
1i3 0003'2 00001110 HAL T #TRAPPED TO PREVIOUS LOCHION 
124 0003611 0003610 ,+2 ,TRAP ENTRANCE 
125 000]ft& 00000l/l HAL T ,TIUPPED TO PREVIOUS LOCATION 
72e. 000310 0"0372 .+2 ,TIUP ENTRANCE 
721 Ql00372 000000 HAL T I TRAPPED TO PR~VIOUS LOCATION 
128 0110374 000376 .+il ,TItAP ENTRH'CE 
129 000376 000000 tULT ITRAPPEO TO PREVIOuS 1.0CATION 
730 
Tll ILOAO VECTOR AREA 
732 000024 • -24 
133 "000all 01e.6]Q P!fAlL 'POWER FAIL TIIAP 
n4 01ll0ez& 0rJIII]40 3110 
135 0000]0 • -30 n. 000"lr!' 015050 EI'ITSRV IEI'IT CAI.I.S 
Tl1 rJ1110032 001ill40 34111 ,HIGHEST PRIORln 
138 000034 • .]A 
13' IUU4 014U2 SCOPft: 'USER TRAP 
T4fJ 100036 10000Q1 0 
141 lIUl1U6 .-Ab 
142 Ql0eUb et5U2 1.0Gle'!. 
143 f/lQI0052 • -52 
744 100052 0U100 4011100 
745 0np4 • -114 , .. 100174 0fJ0010 "IMOPT I 0 ''''EMORY MANAG OPTION Sfl.. 
14T fJI'I2IPt. IUIfJ0U hlqEG: 0 I SOFTiIIUE SioitTCH REG 

"8 0001 HI SI<!GZ.SwFlEG 
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14" 
1511l 
151 'L.OAD STARTING AREA 
152 001/l21/l0 .-201/l 
753 00111200 000137 1/lI!I0640 JMI' "START 
154 001/l300 .-300 
755 000300 000137 000640 JMP "START 
15& 001/l310 .-SUI 
151 000310 000U7 000111& Jpolp "RSTRT 
158 
759 'DATA AREA 

'&0 00 1/14 1/l0 .-401/l 
1&1 000400 000000 UBUFF. 0 , BUFFER FOR USER SP 

1&2 00040& .~ •• 4 I FOR STACI( OVERRUN 
1&3 01/l040& t115U TRCSRI 1175&0 'TTY READER STATUS REGISTER 

'.4 000410 171504 TTCSR I t 175&4 'TTY PUNCi'! STATUS REGISTER 
1&5 000412 1715&& nOBRI 1775&& 
7&& 000414 000064 TTPVC. &4 
1&1 0212141& 0000&& TTPST: && 
7&8 000420 000000 TTSAY. 0 
7.9 000422 00010121 Klt/LVC I 100 
77121 000424 1/l1/l0U2 I<WI.ST. 102 
iii iitQiQ4i!" 17;34" i.i<CSRI inS4b 
772 000430 177514 I.PCSR. 1H5t4 
773 000432 17751& LPDBR I 17151& 
174 0021434 001/l201/l L.PYCI 21211/l 
775 00043& 000202 LPSTI 202 
H& 000440 117410 RFOAEI 1 'T7470 'OUI( ADDRESS AND ERROR 
177 000442 1714&& RFOAR: 1114&& 'DISK ADDRESS REGISTER 
118 000444 1714&2 RI'WC: 1714&2 'WORD COUNT REGISTER 
179 0212144& 17711&4 RFCAR: 17711&4 'CURRENT ADDRESS REGISTER 
780 000450 1774b0 RFCSR: 1114&0 'STATUS REGISTER 
7111 0210452 171Utl RFCSRH: 17711&1 Ii'!IGH BYTE ADDRESS OR CSR 
782 0021454 000204 RFYCI 204 
183 00045& 00020& RFSTI 20& 
T04 00214&0 111413 RKOAHI 177413 JI'~IGH 8vTE DISK ADR 
185 0004&2 171412 RKDAEI 177412 ,DISK ADDRESS REGISTER 
786 0004&4 177406 RKWf:1 17741'1& 1WORD COUNT REGISTER 
781 1'10046& 177411'1 RKBA~I 177410 ICURRENT ADDRESS REGISTER 
188 01'11'1470 177404 RKCSR: 17741'14 'STATUS ~EGISTER 
78q 1100472 111405 R!(CSRH: 11741'15 ""UGH 8'1'TE OF CSR 
190 01'10414 001'1221'1 RKVC: 220 JTRAP VECTOR 
791 00047& 1'101'1222 RKSTI 222 
192 000500 t 77512 SR0I 177572 'MEMORY MANAG, REGISTERS 
193 01'11'1502 177&00 UPOR0: 171&00 
194 "00504 117U2 UPDRI. 117602 
195 00051'16 171&16 UPDRTt 117&1b 
79& 01'10510 117&4O UPAR0: 177&111'1 
797 01'10512 11h42 UPARI : 177&42 
19a 01'10514 lH656 UpAR71 l1T656 
199 00051& H23t1l21 KPD~1'I1 172300 
800 00,,521'1 H2302 KPDRI. 172302 
801 1'100522 112304 KPDR2. 112314 
ee2 000524 17i316 I(PDR7I 17i31& 
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!l03 01'1052& Hi340 KpA~1'I1 17234121 
U4 000531'1 112342 I<PAR11 17234 2 
805 000532 172344 !CPAR2. 1'1'2344 

!!Ill' 01'10534 17235b I(PAR71 17235& 
a01 
808 00053& 177&021 IPDRTAB: 177bl'lt1l 
809 000541'1 lHUIl 17,..,40 
&10 000542 172310 17231110 
all 000544 17234" IPDREND 1112341'1 
812 "0054& t 17571'1 SRI 171571'1 ,SWITCH REGISTER POINTER 
813 11100551'1 111511 SRi'll 177571 ,IoIIGH BvTE SWITCH REG POINT!R 
814 001'1552 111342 TCCMI 177342 ,CONTROL. ANO FUNCTION 
815 01il0554 1113421 TCSTI 117!40 'GENERAL. STATUS 
816 00055& 117350 TCDTI 177350 'DATA 
817 0005&0 177344 TCWCI 177344 'WORD COUNT 
818 0005'2 11734& TCBA: 17734b 'BUS ADDRESS 
819 0005&4 000214 TCIy I 2U 10ECTAPE INTERRUPT VECTOR 
820 "0051>& 000216 TCSTAI 21& 
821 "1'121511'1 000001'1 CURBNI<' III ,utr TO POINT TO CURRENT BANI< 

822 000572 1'11'10000 DI.D8NK: £I 
8il3 000574 000000 CURPARI 1'1 "PDRESS OF CURRENT ISAR 
8i!4 "00576 01""1'13 CURPDRI0 
825 000&0O 0000"0 8NI<STR I " , PC TO POINT TO BEGIN THRU CURRENT SEGMENT 
8il& 000&02 1'100011'1 TRPSI e 
827 ,THE NEXT TWO WORDS ARE THE MEMORY HlP, TH! FIRST WORD REPRESENTS 
U8 ,21-UK WITH ONE BIT REPRESENTING A 4K CONTIGUOUS 8L.OCK, IF THE 
829 ,8IT-l THAT 4K BLOCK IS PRESENT, TIolE L.SB REPRESENTS " .. 41<, THE NEXT 
830 ,SIGNIFlCAIi/T BIT REPRESENTS 40081< ANS SO ON. 
831 000&011 177711 MEM01 177177 '0 .. 641( 
832 000&0& 0777H MEMll 17717 '&4001241( 
833 O00&10 0001'11211 COR!PT: 1 
834 11130612 000&04 "'EMUT I MEM0 
835 ""0&14 o I/ll/l 0 1110 T8ANI( I 0 
836 
837 'RESTART ADD USING INITIAL SR SETTINGS 
838 000&1& 01211& 011760 RSTRTI polOY 'KSUCK,R& 
839 000&22 012131 I1IU&34 000024 MDV 'P,AILdI U4 
840 0021&31'1 117137 1'1'1714 0fJ0177 MOV8 ISRH, "SR!G2+ 1 
841 0210&3& 0"0452 IR START 1 
842 
843 ,START UP trDR MINI MONITOR 
844 
845 0021&40 0127111& Iil117U START. MOV IKSUCI<,R6 fSET UP STACK 
80116 111210644 012131 l11l/.I111131 11100200 polOV IIIU7,"'21110 'RESTORE 200 Itr START AT 3021 
841 111210&52 012731 "21 111 U 111 11I0020i! MOV IISTART, ... 202 
848 0021&'0 013146 1110111004 MOV "4, .. (SP) "UY~ ERROR VECTOR 
849 000&&4 01314& "210021& MOV ,,&,"CIP' 
850 000&10 0li"1 00"'14 11710& MOV 1111,4 ,'SET UP TIME OUT VECTOR 
851 000U6 015'1'1'1' l1U44 TIT ISR " TRY TO REFERENCe: HARDWARE SWR 
852 111111111102 0111011114 BR 21 , ,BRAII/CH IF NO TIMEOUT TRAP OCCURS 
85! 01110104 012167 011111& 117&34 lSI MDV ISWREG,SR "POlIi/T TO SOFTlilARE IWR 
854 000712 e22bi!6 CMP tsP)+, CSPH " RESTORE STACI< 
8'5 11100114 01&161 177&2& 177&2& 2S1 MOV SR,SRH 
85. 1111110122 "1115261 117&22 INC SRH ,POINT TO HIGH 8YTE OF SR 
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UT 01!1IJ72& 012&37 0001110& HOV (SP)+,"& '/lIESTORE ERROR VECTOR 
858 000732 012&31 000011J4 HOV (SP) .,'*'1 
859 IIIlIJeT3& lIIe573T 11101/1042 7ST '11142 'CHECK FOR MONITOR OPERATION 
U0 000'7112 IIJI/IU05 SEQ STARTX 
861 2100'71111 005037 1/1001'T1I CL.R "HMOPT 'RUN AL.L SW DOWN I" HONITOR 
8fl2 1111111750 11105037 IUl01H> eL.F! ,.SREG2 
863 1IJ1II1II7511 11100403 8R STolRTi 
8U 0011175& STARTX. 
8t1S IUIITS6 un37 1 '!'7564 00017& HOV 'SR, "SRP!G2 
8&& 11111117&4 0II1II7&1 01401& STARUI JSR U,NRAL.L. 
8n 10111'!'70 0U7TT ""74111& 171520 MOV U74f11&,.KPOR0 
868 00077& 012771 11107&00 171530 MOV *7&00, 'KPAR7 P1AP PAGE 7 TO !liT 8ANK 
8&9 21010011 012771 11171110& 177512 MOV '71110&, UPOR7 
H0 02112112 1IJ1IJ50&7 17157& CLR TUNK 
871 IIJI/I1IH& 0127f17 171777 1775&0 HOV U71777, HEM0 I SET UP CORE MAPS 
&T2 001024 1IJ127&7 ClJ77777 117554 HOV n7H7,"'!M1 
873 11101032 0127&1 000001 171550 MOV *l,tOREPT ,SET UP 4K POINTER 
8711 111010110 0127&7 111210&1114 1775114 MOV "HEM0,MEMUT 
875 lIJe10l1& 1IJ12T77 1'!'741!1& 171114& MOv "71I1I1J&, IKPOR2 ''''EING C!'tECICEO FOR 
876 1111II1IIJ511 012737 0011i!1I 1IJ000011 HOV 'THEMEX"fj/I , SET UP FOR TIME OUTS 
877 11111110&2 01115037 00000& CI,.R ,,& 
878 0010&& 052777 011J0001 17711011 SIS 1111 ,'SR0 
879 00111J7 II 01&777 17T514 177430 HAPll HOV TBANK,IKPAR2 'HAP KERNEL PAGE 2 TO &ANK 
880 11101102 005737 1il4101110 TST "11100111 nST I< PRESENT 
881 021110& 005737 011501110 TST 'l1li511100 12NO K PRESENT 
882 0211112 005737 051000 TST "sullie ,3RO K PRESENT 
883 00111& £105737 055£100 TST 1;15500111 ,IITI1 K PRESENT 
884 001122 00011011 8" MOVEPT ,01< , FULL III< BLOCK PItESENT 
885 0011211 011&777 1.,711&0 1774&0 THEHEX: 8IC COREPT, 'MEMUT ,NO, BLOCI< NOT PRESENT 
88& £101132 022&i!& CMP (SP)+, esP)+ ,ADJUST STACK POINTER 
8ST 0011311 0&27&7 000200 177452 MOVEPT I ADD "200, T8ANI( 'UPDATE BANI< POINTER 
88e 001142 0063U 11711112 UI,. COREPT 
ee9 001111& 10300& (ICC MAP2 ,TI11S 1ST HEM WORD DONI!: 
e90 001150 £1127&7 0000211 177432 MOV "1. COREPT 
891 001156 0127&7 00£1606 11742& MOV "HI!:Ml,MEMUT 
892 0011&11 0227&7 011J7U0 1771122 MAP2: CMP jlJ61i10, TBANK ,EXTERNAL 8ANI< VET 
893 001172 001340 8NI!: MAPl ,NO, NOT VEn 
e94 0011711 0127&7 000001 177110& MOV "1,COREPT ,RE-INIT 
895 001202 0127&" 000&£111 177402 t-IOV "M!M0,MEMUT 
89& 001210 042777 0000211 1772&2 8IC ·1.'SR0 
89., 00121& 0127&7 001/1001 01:5510 MOV *1,lCOUIIIT 
898 0012211 0047&7 015352 JSR X7 ,tRLF 
e99 001230 012737 0146112 0001/l34 MOV 'SCOPEC,I/I311 
90£1 00123& 005037 00003& CL.F! -'3& /INITtALIZE SCOPE CALL TO KERNEL STATUS 
901 001242 012737 015050 1'100030 HOV "EMT SF/V, ,.30 
91112 001250 1i!I1i!737 000340 0011l1ll32 MOv "3410, pil32 
CJ03 00125& 012737 0051152 0111740 MOV "BEGIN, ".RETURN 
904 0012&11 005037 011173E> CLR _"SCOPEF 
90S 001270 012737 000340 17777& MOV '341t1, UPSR ILOCK OUT INTERRUPTS 
906 00127& 005037 01&352 Ct.R ,.PtHON IPRINT ROUTINE SUSV FLAG 
907 11101302 000005 RESET 
908 0013011 £112737 01'123111 000004 HOV 'It/OOEV, _114 IRETURN Fa" NO nEvIC!!: 
9£19 001312 005037 00001'1" CLR U& 
91111 00131& 0050607 0tl11444 CLR OATA2 IBASE DATA FOR TTY TELEPRINTER 
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911 001322 005737 000042 TST 'Ui /lCT 111 
912 1110132& 001403 8EQ 5TH , YES 
913 001331/1 052737 000001 00011& 81S *1,USREG2 'INHIAtT TTY OUT 
9111 1Il1Z11!3& 033727 1'10017& 000001 SUA: en USHEGi!, '1 rtNMUIT TTY OUTPUT? 
915 001344 00100. 8NE ST! IVES, GO CHECK NEXT. 
91& 00134& 1IJ1C!117 003001'1 1770110 MOV nYOUTR, nTP'IC 'NO, SETUP INTERRUPT VECTOR 
917 11101354 052777 000100 17702& 8Is *10tcl,'TTCSR 'SURT TTY OUTPUT 
CJU 0013&2 012700 00001121 ST3: MOV UIIJ.RIl 
CJ19 0013&t. 1IJ32737 000011'1 CIl0017t. BIT *1tcl.USREG2 'INMIBIT Rt( OISK 
9i!0 0013111 001026 8111E STII IYES, SK IP OVER 
921 00137& 005777 1770M. TST 'RKeSR , "'~ESENT 
CJ22 121814812 11112711 12103376 1770l1li MO\l IIIIRK"RKVC I SETUP VECTOR RETURNS 
923 Q111ll410 U2777 2100240 117060 HOV '240,_RI<ST 
9211 011ll111& 0127117 043503 0020111 1'10\1 *43503, RKFUNCT 
925 2101424 005077 171032 CLR 'RKO"E , INIT 
9U 00143£1 01671., 002144 177030 HOv L.LIMIT,'RKBAR , CORE eASE 
921 001113& 016177 0e214121 177020 HOV WOROCT, _RICIJjC 'TRANSFER LENGTH 
92e 001111111 116777 001110 17701& MOV8 RI<FuIllCT, 'RKCSR 
929 121011152 006300 ST41 UL Rtel 
93121 01111454 033727 131'1017& 000020 8IT 'UREG2, .120 'INMI8IT LINE CLOCK? 
931 1110111&2 001015 8NE ST5 ,VES, GO CK NEXT 
932 111014&4 005777 1.,&73& TST 'LKCSR , PRESENT 
933 11101470 01277., 110305& 17117211 HOV '1,.1<3,UWLVC 
934 £101117& 0U777 000300 17&72£1 MOV 11131111<1,'KIJjLST 
935 001511111 00511&7 001l111l eL.R TIME ,NO, INITUL.lZE COUNT 
936 111111511/1 052777 11011111110 17611111 SIS '1I/I0,'LKCSR 'START LINE CLOCk 
931 0111151 & 0111.U0 ST51 UL 1'0 
ne 11101520 033727 00£117& 000040 Bn "SREG2.U0 /TEST FOR INHIBITING RFll DISK 
939 011ll52& 00102& BNE ST& ISKIP IF SET 
940 01111530 005777 11&7111 TST "'''CSR 'PRESENT? 
9111 Q111ll5311 01l77T 0031172 17&712 MOV 'IRF ,IIRFvC ISET UP TRAP RETURN 
9112 1111111542 01i!77T III IIJ 02 110 171170& HOV '240,1'RI'ST 
9113 1111211550 0127U 0435113 1110211120 MOV U3503, RFFUNCT ,WIUTE CMECK/WRIT! 
9114 0e155& 105277 17UT0 INC8 'RFCSRH 'INITULIZE DISK-OAR,DAf 
945 111015&2 01&7T7 002014 17&&511 HOV "'ORDCT, 'RFWC ,I,.ENGTH OF TRANSFER 
91111 11101570 01.717 1lII1l21l11!l1l 17&&50 1'10 V LLIMIT, ",FCA" 'CORE AOORESS 0" START OF TIUNSFEIi 
917 1110151& 1111777 11017TA 1'1&&1111 Move RF"UNCT, ,R"CSR 'START R"l1 READ OR .. RITE 
941 001U4 11111.300 STU UL. R0 
9119 001&0& U17l7 00011& 12100100 SIT "SR!!:G2,'101!l 'CHECK FOR INHIBITING TCll OECTAPE 
950 001&111 12101013 SN! 3n ,SI<IP IF SI!:T 
951 00161& 11105777 176732 TST neST ,PR!SI!:NT? 
952 001&22 012777 003&12 17&7311 HOV ."ENOZ,nClv ,GO TO END ZONE ON INTERRUPT 
953 1211111&30 012777 000300 17&730 HOV '3011J,nCST4 
9511 11101U& 0U717 1IJI1l11503 1 HU& MOV U+1 hR8tOO, ncr;,," 'START REVf~SE ~EAO 8L.DCt( NU~!!E" 
955 IIIIH&44 IIJVI&31121 ST71 UI,. 110 
956 001&11& 1!lI!I573T 10121042 TaT 'Ui 'ACT 111 
9n 12101652 ullin BEQ 11 , VES 
9!18 1111&511 1!l511l11l3T 10017& lIS Fill, USREG2 
.59 IIIIII16U 1213:5727 0I!I0lTb Zl!J020111 11: lilT ,*SREG2, .200 'INHIBtT LINE PRINTER? ... 11101&11& UU3i! eN! sa 'YES, GO CIC N!XT 
9&1 1210UT0 U!5T17 ,.,.534 TST 'LPC;SR , PRESENT? 
9112 11016111 012737 0011511 121 I21eI1ll2l II HOV *8T8,,*/I 100N"T CHANGE 21110 II" NO SUC!" OEVICE '.:5 001Ti!12 1127" 000137 111£1124& HOI! 1II137,SOLPA'!' 'RES~T "OR STAAT 0" LINE PAnEl/iii 
9U £101110 lIua? 000117 001332 MOV '7Cl.,CLINCT 'I.INE COUNT 
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'HI 5 81U'7H> iIlU1", 000137 001234 toIOY .137,CURP1T 
II •• 0UT24 IUZ777 0i!10014 11&500 MOV '14,'I.POBR 'I.INE FEED TO PosnlON BUF!"!:R 
q67 001732 012777 801Z0e 1111474 MOY 'I.P1NTR, 'I.,."C , INTfRRUPT !NABI.E 
'IU 00114121 012111 000200 1111410 1'10 v UIlI0,fol.PST ;PROCESSOR I.!VEI. 4 

"'" 1110174& 012717 012112110121 11&454 MOV tlQlfll"I.PCSR I INTERRUPT !NABI.E 
CJ70 11101'754 005037 0001102 su: CI.R UTRPII INO ·T" lIT !'IRST PASS 
'171 001160 005031 00000& CI.R U& ICHANG! AOOR!SS ERROR VECTOR TO CAUSE 
q72 11101'164 01273' fl IBGI 00 & 1lli0iil04 MOV 1t.,'14 HI.1. T ON • TR.,. TO 4 
CJ73 801H2 004731 01"7. JSR "',"USER 'FOR USER 110 PROGRAM INSERTION 
'114 0017h 0041.., 000332 JSR X7,DETl ,CHECIC FOR CORE UPANSION 
'IT!!! 002002 032731 000001 0001111 BIT U,UMMOPT 'INMIBIT M!MORY MANAG.? 
97. 00211111'1 00110& BNE MOOE 'YES - GO SETUP USER 
lin 002012 0041&1 0UT70 JSR X7,NR.1.1. I NO - MUE AI.l. SEGMENTS INtTUl.1.Y NON-RESIDENT 
1178 002"1& IlIU177 1211740& 11&51111'J MOV ..,14111&, IKPDR1 
n9 1lI02024 0U717 0e7&00 1 T&502 MOV n&00,lI<p.R7 
lIa, 002032 11132737 00000& 000174 !lIT '&,"MMOPT 'INHIIIIT USER/KERN!1. OR 4K lS 32K? 
9a1 002040 001415 BEQ SEGMl INO - BRANCH 
Cl82 002042 012701 000001 MDV '1,Rl IVES - MAP KERNEl. ASR'S 0-6 TO PA 
983 00204& 01&102 17&454 MOV KPAR0,R2 
9&4 002052 005003 CI.II R3 
985 1802054 010312 SETEXI MOV 113,'R2 
98& 00205& 0127&2 01740& 117740 MOV '77406, -40 CR2) 
987 01020&4 005122 T!'!' (F!2)+ 
1188 0020&6 0&11103 01110200 AOCI '200,R3 
Cl8C1 002012 071110 50S Rl,SETEX 
990 002014 012771 077406 17&414 SI!GMl : ,..Ov '171106, 'KPDR0 ,MAP KERNEl. 0 TO SANK 111, RW 
9111 11102102 032731 000004 000174 BIT .4, .IIIMMOPT /tNt!IIlIT RUNNING 4K AS 32K1 
992 002110 001416 BEG! USEAL.L ,NO, SI!TUP FOR RUNNING 4K AS 32K 
1193 00iU12 012701 000010 MOV 11110,111 IYES, MAP AL.I. USER ASR'S TO PI. 
994 002116 01&7i!l2 1763&6 MOV UPAR0,R2 
9115 002122 005003 CL.R 113 
1196 002124 010312 SETUSEI MOV IIj, (R2) 
Cl91 002126 0&27'l3 001')201') ADO .200,R3 
911a 002132 0121&2 07740& 177740 MOV '17406,-4121 (R2) 
C;Cl9 002140 005722 TST (R2)+ 

1000 002142 017110 S09 II 1, SfTUSE 
1001 002144 000425 8R SETSEG 
1fIl02 00214& 012'771 01140& 116326 USEALL I MOV i17T40&, 'UPDR0 ,MAP USER ASRI') TO BANK 1/1, Rlol 
1003 01')2154 012737 000000 000510 MOV '0,UCURSNI< , CURRENT SAR CONTENTS 
1004 0021&2 0127&1 000001 11&420 MOV U,COREPT 'INIT MAP POINTERS 
1005 002170 0127&1 000604 11&414 MOV 'MEM0,MEIIUT 
1006 002116 016761 1'1'630& 11&370 MOv UPAR0, CURp'R 'CURRENT SEGMENT REGIS'!'!R ADDRESSES 
1007 002204 01&7&1 11&212 17&3&11 Mall UPOR0, CURPOR 
1008 002212 0127&1 005452 11&360 MOV 'BEGIN, BNKSTR ,CURRENT STARTI"'G PC 
1009 002220 052177 000001 17&252 SETSEGI 81S '1,fSR0 ISET MEMORY MANAG. BIT 
1010 002226 042737 000340 17777& MOOE I BIC '340,UPSR ,PRIORITY I.EVEL. 0 
1011 002234 032737 000002 000174 BIT 1112,'#MMOPT JINHIIIIT USER/KERNEl. 1 
1012 002242 001016 aNE 1'110 IN+2 IYES .. SKIP OYER 
1013 002244 052731 140000 00003& SIS '140000,U3& ISET USER BIT IN SCOPE STATUS 
1014 002252 012146 000400 MOV .UBUFF, - (R6) 
1015 002256 05i737 03011100 17177& BIS 130000."P5R 
1016 0022&4 006&0& MTPI SP ISET UP USER STACK 
1017 012122&6 012737 14000111 17777& 1'10\1 '14\!l000, UPSR , CHANGE TO USER 
1I'J18 002214 000401 eR .+4 
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1019 002276 000001 MUN: WAlT 
1020 002300 033721 12101211110 002000 lilT "SREG2, .2000 JINHIBlT PROCESSOR TEST 
11121 0121231216 12101373 liNE MAIN 
112122 1210231121 121001&7 00313b JMP BEGIN 
1023 
10211 INON-EXISTING DEVICE SERVICE 
112125 002314 050037 0001710 NODEV: BIS R0,IIUREG2 'SET INHIBIT Bn 
102& 002320 16i71& 00000& sua '6, (SP) , AI. TER PC RETURN 
11127 002324 04117&& 00121017 0001'102 BIC '17.2(SP) lel.EAR Z BIT ON STACK 
Ui!a 002332 00121002 RT! 
102'1 
103121 'POP-l1 MEMORY OETERMINATION AND SETUP I 
1031 IUSE IoIlT'" VARlABL.E CORE QUANTITY SYSTEMS/ 
1032 002334 012767 104010 0122310 OET! : 1'10\1 'EOB, DON! , RESTORE INITIAL. CODE 
1033 002342 0327&1 00001217 115624 BIT IT ,MMOPT , INHIBIT RUNNING 11K AS 32K USER? 
1034 'OR INMI8lT SEQMENTATION? 
1035 002350 00112101 liNE .+4 IYES • AI.1.0101 CORE EXP1NSION 
1036 002352 000207 RTS X 'I' 'NO - INHIBIT CORE f)(P1NSION 
1031 002354 032131 00012140 1210Q0174 BIT '40, UMMOPT 'CMECK VARIABLE CORE SWITCH 
1038 0023&2 001401 8EQ DE Til IUSE VARUBI.E CORE ROUTINE 
1039 002364 000201 RTS U 14K ONI." (SWITCH SETl 
lI/l41!1 00236& 012731 002452 00001214 DET4' MDv 'DET2,11114 ,T!UP VECTOR SETUP 
1041 002374 012731 000340 1!10000& MOV '340,U6 ITRAP STATUS SETUP 
1042 002402 01210241 CI.C 
1043 12102404 01215537 12137770 EIGHTs ADC ,,1377H! ,CHECK FOR 8K 
UI44 002410 00121240 Nap 
Hll45 002412 00553'1' 057770 AOC '.57770 'CHECK FOR 12K 
1046 00i416 000240 NOP 
1047 002420 005537 077771'1 ADC 'l1li71770 ,CHECK FOR UK 
104a 1!102424 000240 NOP 
10411 00242& 01215537 117770 ACIC "111770 ICHECI< FOR 20K 
1050 002432 01210240 NOP 
1051 002434 005537 137770 lOC "137770 'CH!CI< FOR 241< 
1052 002440 00121240 NOP 
1053 002442 005537 UT17121 ADC '*157170 'CHECK FOR 28K 
U54 002446 000240 NOP 
1055 002450 00043'1' SR STRT28 
U5& 002452 012602 OET2: MOY (&).,X2 ,RETRIEVE TRAP PC 
Ul5., 002454 00572& TST (&)+ .DISCARO TII1P STATUS WORD 
U5a 00245& 0&2102 01110074 ADD 'STRT 4.E I GHT .. 4, R2 
1111511 11102462 000112 JMP 'R2 
10 • ., 
Ubi 002464 00500111 MOVE I CI.R 10 'SET UP MAIN COR! POINTER 
U&2 11102461b 010102 MDV 11,X2 
10.3 01212410 1&2102 015006 ADD 'D+ii!,X2 , SET UP MAX CORE MOllE 
1111&4 00i!414 012021 MOv (0)., tl)+ 'MOVE WORD 
10&5 1Il0i!476 020Ul CMP 12,X1 I MOVE COMPI.!TEt 
U.& 0112500 001315 BN! ... 4 , MOVE ANOTHER WORD 
1 III & 1 1Il0i!502 000207 RTS X7 ,MOVE COM"I.ET! 
10&8 002504 111011521 STRT4I 8R on3 
10&9 110a5116 1100240 Nap 
1070 00251111 000241 NOP 
1011 00i!5U 0041&1 100110 JSR X7, XI'ER8 'START 81< TRANSFER 
le1i! 102516 11100'50& !lR M004 'START 4K "'ODIFY 
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un 10i!5i!0 0041U ellllleu JSR U,~F!III2 ,SURT 121( TUNS!"ER 
U?4 102524 0BU75 all MoDe 'SURT 81( MODII"Y 
1015 1Iu!2526 004761 001111154 JSR l1,lCF!RU 'START 161( TRA"!S!"ER 
lla?6 eilli!'S!i 1'101'1464 8R 140012 'START 121( MODII"Y 
1011 1I111i!534 004161 e0&11i!13l! JSR n, ""ER20 ,START 201( TRANS!"!R 
U18 0025l!0 211'12145] BR MOOU 'START UK MOOII"Y 
10'19 a0i!5012 0uru e00Ui! JSR X7, XFER24 ,START 24K TRANSFER 
U'II &1812546 111081442 8R M0020 ISURT 201( MOOI"V 
101! 002550 1111114761 1'1111001'J2 STRU8 I JSR Xl', XFER28 ,STAIIT 28K TRANSI"ER 
UB2 00i/554 2100431 8R 140024 'START 24K MODIFV 
U83 a0i/556 012?01 14&10&10 trERiSl MOv '141'1100,U 'SET UP MOVE START LOCATIO"! 
1084 1II1!1i!562 21047&7 177616 JSA U,MOVE ,GO TO MOYE SUBROUTINE 
11/185 IIi/S66 012791 1211'100 lCFERZll1 MOV t\l1201l1'I,U 
U86 1lI12572 0047&7 171&66 JSR U,MOVE 
ue? 002516 112'1'01 1001'1110 .'ER21'11 MOV 'U0000,U 
1088 2102U2 004767 111656 JSR :u ,1ol0VE 
U89 112Ub 1II1i!101 060000 X,.ER161 MOV '601!l01'l,U 

U'" 0ai/612 004?61 177646 JSR X7,MOYE 
1111'1 1112121>1& 11i!101 840111 XFERli!1 MOV UI0210,U 
1l'.l'2 102622 ,,041f>? 177636 JSR X7 ,MOVE 
10'3 &l12f12& 112101 lil0100 XI"ER&, "'Ov tIlil01il00,U 
Ul911 00i632 104767 1 nU6 JSI! I7,MOVE 
1111'5 Ili63e. 11100207 RTS 17 I RETURN FRO'" TRANSF!RS 
lIIJ96 102640 01211>7 000131 131732 1'100241 MOil 1II137,OONE+lil0000 
111197 1110il&46 Ili!767 14511U 131126 MOY -eEGINX+141000, OONE+ 1 il0002 
1I'J98 0026'54 11112161 11111131 111111> "'0020: MOV tIlUT,00N!+U0000 
U'CJ m126e.il 11nn 1254i!0 U11t2 "'OV t118EG t NX+120000, DONE+ 101012 
l1iJI elill>10 1IIl2767 101137 e117Q12 MOOUI "'OY 1137,OONE+&0011 
111H 112&16 1!I12U7 115421 1111167& "'OV -SEG INX+ 100010, OONE+e.1002 
Uti! &l0i"!1!II! !IJ1i!101 11111131 1'l5Ut.~ MOO1i!1 "'OV tIIl!7,OONE+40000 
un 10iHl2 1Uii!7iIT 165420 051&bi MOv .BEG INX+&0000, OONE+4000i! 
1114 &102720 &1121107 IUIC!l137 031652 "'0081 "'OV _137,DONE+il0010 
1115 10ilTe~ 01c167 15451120 031646 1o!0V tIl8EGINX+40000, nONE+2001112 
110& 002734 0127U 1&11131 lUlU€> MOOIi: MOV '137 ,DONE 
U07 00il142 IHOla7 125420 111632 "'Oil '8ElttNX+20000,OON!+2 
uae 102750 1805037 mm101& DEBt CL.R ,,& 
ll1l1CJ 002754 m12137 1101'1011 000004 MOV '&,'1114 
llU 002T&2 0/l11211 RT! X1 
1111 
lUi! ITTV TRANSMITTER PRINT VALUES <l TO 3771 
1113 10S!764 005021 0001013 rVOUT I CLR '0 ,INIUL O.U 
1114 10i!1U OATt,2 .... il 
1115 102110 0110777 17777il 175414 TVOUT1 : MOil DATA2,nTD8R 'OUTPUT TO DEVICE 
1116 III 0il 71 & 110012 RTt IRETURN TO MAINLINE** 
Ill" 003000 0117&'1 11541" 1754:2 TYOUU, MOil 'TTCSR,TTSAV 
1118 00300& 105ar 11~411111 TSTE! TTSAV rTEST FOR DONE 
1119 11103112 100401 !!MI .+4 ,!!IUNCH IF FLAG I"OUND 
31im 003014 1140011 HLT IFALSE INTE~RUPT RETURN 
11Z1 003016 11'52117 1717l1li INC OATA2 'INCREMENT DATA 
l1i!il 0U0il2 0221&1 1!l2I0410 1" ,rlb C",P U00,OAUil ITEST DATA FOR UPPER L.IMIT 
11Z3 003&13111 11111155 B!Q T'fOUT ,AT UPPER LIMIT START ovER 
ltil4 IIIA3032 1110(/115& a~ TYOUT1 IFI"!IS'" R!ST 01" DATA 
1125 
Ui!6 I TEST Oi" I.I"'E CLOCK, INTERRUPT FOR 55 SECONDS THEN STALL "OR 5 SECONDS. 
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1127 003034 005031 ee31:lc Llil : CLR UTlME 'CLEAR LINE CLOCI< TJMER 
112& I/H1I40 I!ISi!7'" 2101100 175360 !!lIS 'UIl,'LKCSR 
11il9 110304b 05i!717 10Ue0 177776 BU '1I'JIII,UPSR 
s13e eUIS4 00008Z LKel RT! 
1131 IlnS& 105177 1'1'5344 LIe]1 TST8 'LKCSR 
lUi! 101e6C! 100411 I'll'll .+4 
1133 &llnU 114016 HLT '''ALSE INTERRUPT 
1134 e031!lU 042777 001211'1 115332 BIC '200, 'LKCSR 
Ul5 lIe31/174 e05il37 00315il \.1(41 INC UTlME , MERE ON INTERRUPTS 
l136 &l031Q10 1il273? 10634/1 IIJU152 CMP '3301 •• UTIME 155 SEC VET? 
1131 01!13Ub 1III33U BHU LI(2 ,eR I' NOT 
1138 01113110 0112777 1'10010111 1T5310 BIC '100,'LKCSR 
113CJ 10311b 142137 000100 1177711 BIC '10i1,'!IIPSR ILOWER PRIORITV 
1141 103124 "ilZ737 101020 1103152 CMP '311101., ,.TIME ,OME MINUTE VeT 
1141 0U132 IUHI 8EQ Ll(l I YES RESET T IM!R 
11l1il 113134 1057,.., 175illl6 TST!! 'LKCSR 'NO, SKIP TtLL MINUTE UP 
1143 e03140 11110375 BPI.. .-11 
1144 1031112 111427T7 000210 17525& SIC 'il00 , 'LKCSR 'CLEAR FLA; 
1145 ml3150 100151 8R LKII 
114& IUI5i! 11110000 TIMEt III 
1141 
1148 ,Ut.lE PRINT!R SHOULD RAISE PROCESSOR PRIORITY TO LEIIEL OF LINE pRINTERI 
HI" , INTERRUPT VECTOR JS i!e01 
1150 103154 Ui!127 1/J0011110 IIlA0111111 L.PlI "'OV '111,110 ISHRT OF LINE TO CURRENT 
1151 0131&a CURPAU.-il 'CHARACTER 8EING PRINTED 
U5C! 0031511 SOLP.,,· ... " ,START OF LINE CHARACTER 
115] 1031112 t.H &7.,., 17177il 175i!42 LPill MOV CURPAT, 'LP08R 'CURRENT PATTE~N TO LINE PRINTER 
115. 113110 105771 175234 TST8 'LPCSR 
1155 113114 1I!l04il0 BMI LP& 
1156 003176 10011l1il RTI ,RETURN TO MAIN LINE 
U57 113il00 10'5771 1752il4 I.PINTIII : TST8 'LPCSR ITEST I"OFI "LAG 
1158 eG!3211J4 108414 8MI loP I> 
115CJ 11213206 115?31 0011111142 TST 'Uil ''''ONITOR LOAD 
1160 11213212 011111a BEQ LP? 'NO, !RROIII 
lUI SIII3211! 1113l!71? 10001110 11520& BIT '111J011l1, 'LPCSR ,vn, IS ERROR SET 
Ulli! ll1132ill! 111014111" IlEQ LP7 ,NO, ERFIOR 
1Ht] 113ili!4 142777 000100 n5116 BIC 1ill10,'LPCSR 'DIS AaLE INTEFIRUPT 
1164 .1II323il eeel12 IITt 
1165 1l1li3234 U4nl> loP? HLT '''ALS! FI!TUR"! FRO'" ~.IN LINE 
UU 11103il36 0il6121 00101116 111011J117 I.PIII CMP CLINCT,'TCJ. ITEST FOR END 01" loIN! 
UIIT e03il44 111014U BEQ LP4 ,GO IiEN!RATE CRILl' 
llU 111132411 11115ilil1 000001/J INC till, II"!CREMEt.lT U"!! POSITIOt.l COUNT 
11., 10U!l1D CLINCT· ... il 'POSITION OF LINE 
llTGl 110]252 12612? 1717111il rail!1~]7 CMp CURPAT,U3'T lTEST FOR "'UI"'UM pATTEFI"! 
U'l 111132'1 IU483 BEQ LP3 'YES .. GO TO LP3 AND R!SET 
U1il 01l21>il ee5il67 17161il INC CURPAT INO .. INCREMENT TO NEXT PATTERN 
U13 0121326& eel135 IIR LPi! ,GO SEND IT TO LINE PRINnR 
1114 01113210 l/Itil7U lllee0411J Hl'eb~ !,Pl!; MOV f421,CURPAT 'RESET PATTER"! AND SENO TO PIHNTEII 
1175 1113216 UIlTU SF! LPi! 'SENT TO LINE PRINTER 
1176 183lU 1150ft7 1717114 '"1'( , CLR CLINCT 'R!SET LINE COUNT 
1177 11113304 11112777 ee0U2 t i'~tiH!1 "'OV 1ill2, 'LPD8R 'LINE "!ED 
1178 1111113312 1i/J57n 1111112 TSTS 'LpCIIR 
un 11033110 1III1'1l1! 81'1. ,"4 
1180 en3i!e I1IU1in" ~1'!ln ~tl;Jl'.;;1 eMP &OLpAT ,t!3'1 ISTART 0' L.IN! !tATTERN 
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1181 1!103326 1!10141!13 SEQ L.P5 
1182 1!10333 121 012152117 1HEli2 INC SOL.PAT 'INCREMENT STUT OF L.INE 
1183 003334 01210101 BR L.Pl 
11114 003336 1!1127&7 0001214121 117612 L.P51 MOV U0,SOL.PAT 'RESET START OF L.INE 

1.185 003344 flJ12I0703 BR L.Pl 'PRINT 
li86 

,RI<11 CUI< TEST INTERRUPT L.EIIEL. 5, 201210 WORD TRANSFERS 1181 
1188 01213346 01215077 175110 RKSURTI CL.R ,Ri(OAE ,INIT 
1189 1'.103352 013777 1'.1036011' 175106 RKlI MOV UL.I.II'lIT,.RKUR ICORE BUE 
1190 12103360 0U711 013602 17512176 MOV UWORDCT, .RI<WC HRANSFER L.ENGTM 

11"1 12112133f16 113777 1'.10344121 175014 MOVe URKF'UNCT, 'RKCSR ,,'R ITE OR WR ITE CK TO OSI< 

1192 003374 0001'.102 RTl ,RETURN TO MAINL.INE 

1193 003376 1'.132777 100200 17512164 IRIO BIT 1101t120I21,'RKCSR 'INTERRUI'T RETURN 
11 94 003404 003002 BGT .+6 
1195 1'.1121341216 10401'.16 I'll. T 
1196 003410 01'.10756 BR RKST 4RT 

11"7 01'.13412 032117 1'.101'.1037 1?5042 BIT .n,'RKOAE 'OISK AT Upo".:R L.IMlT7 

1198 1'.11'.13420 001554 BNE RK1 
11 9'l 1'.11'.13422 122777 000031 17'3030 CHPS '31, 'RKDAH 
1201'.1 003430 1!IIIIl350 BNE RKl 
121'1 01'.13432 000337 003440 SWAB URKFUNCT I CHANGE COMMAND 

1202 1'.103436 000743 BR RKSTART 'RESTART NEW TUNSFER OF DISK 

1203 003ijii0 000000 RKf'UNCT: 
1204 
1205 IRFll 0151( 
1206 01213442 105277 175004 RFSTART: INC~ 'RFCSRH /INITIAL.I2E OISK - DAR-DAE 

121'.17 003446 013777 003611'0 174772 RFt: MOil UL.I.IMIT, ,RFCAR , CORE BASE 

1208 003454 11113177 12103602 1141&2 1401/ U~OROCT, 'RF~C 'I.ENGTIoI OF TRANSFER 
121119 11112134&2 113711 01'13576 174760 MOll8 .'RFFUNCT, 'RFCSR ,WRITE OR WRITE CHECI< TO 0151< 

1210 12103471'1 121111121002 FITt , RETURN TO MA INUNE CODE 

1211 1111'13472 105777 174752 IRf' : TSTB IIRFCSR I INTERRUPT VECTOR POINTS HERE 

1212 1111'1347& 100402 BMI .+& 
1213 01113500 10412106 HL.T IRFll READY NOT uP 

1214 003502 00121157 BR RFSTART 
1215 003504 01'15177 174740 TST 'RrCSFI IERROR SET7 

1216 003510 100012 BPL. ERROl( 'BRANCH IF NOT 

1217 003512 032777 020000 17473111 BIT '20~00, .RFCSR , VES.WRITE CHECIC EFIROR? 

1218 003520 001404 IIEQ URSET , NO-BRANCH 

121'l 003522 1121412106 HL. T J YES-RF 11 \>IR ITE CHECI< EFIROR 

1220 003524 000337 003576 SWA8 URFFUNCT 'CHANGE COMMA NO TO 00 WRITE 

1221 003530 0121121744 8R R"SURT 
1222 11103532 104006 ERRSET I HL.T ,RF11 ERFIOFI SEr.-NOT WRITE CHECI( 

1223 1111113534 000742 IIR RFSTART 
1224 11103536 005777 174702 ERROl< : TST 'FIF"IC 
1225 003542 1001!11/l2 BPL. .+6 
1226 003544 10400& IoIL.T I FIF-l1 wORO COUNT NOT ZERO 

1227 0111354& 000135 BR FIFSTART 
1228 003550 122777 000003 174662 CMPB '3. 'RFOAE 10ISK AT UPPEFI LIMIT7 7-2. 17-4, 37-8 

122'l 0111355& 001333 BNE RFl 'NO 
1230 0035&1'1 02172" 174656 174000 CMP 'RFOAR, II 1741211210 lAS FAR 0111 DISI( AS iIIE CAN GO 

1231 0121356& 11211127 III.DS RFl INO 
1232 01'13570 00121337 012135'76 SWAB URFFUNCT 'CHANGE COMMAND 
1233 1211213574 000722 BFI RFSTART 'RESTART NEW TRANSFER OF DISI< 

1234 01'13576 1'11'101'11'10 RFFUIIICT: 0 10 I SI( COMMAND 
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1235 
1236 
1237 
1238 
123" 
124111 
1241 
1242 
1243 
1244 
1245 
124& 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
12&1 
12&2 
1263 
1264 
1265 
12&6 
12&7 
U&8 
12&. 
127a 
1271 
1272 
1273 
1214 
U75 
1276 
1217 
1278 
un 
lUll 
1281 
1282 
1283 
1184 
1185 
1286 
121S7 
1288 

003601'1 
003602 

1'lB3604 
00360& 
003610 

003612 
1110362121 
0036i4 
1110362& 
003&32 
003634 
0113642 
01113650 
1110:5&56 
01'.136&2 
01'.13664 
01113672 
111031174 
01'.13&76 
aU?I0 
len0Z 
alSTU 
0U112 
0I/JST14 

005452 
17&00e 

000004 
012111112114 
000002 
000500 
00012101 
00411100 

00011J0121 
12101101 
III1UJ00111 

012'777 
005777 
11041'.13 
105277 
l1li111002 
012171 
042177 
0167&1 
10527., 
0111111l1li2 
132TH 
100001 
11114006 
0011!J01 
1111400' 
0i!1U7 
01112162 
11101401 
104006 

003612 
174730 

1 '74120 

111113&64 
10411110 
177730 
1'!'4670 

100210 

L.L.IMIT; BEGIN 
WOFlDCT: .. 2011l0 

IFIRST CORE AOOFlESS OF TRANSFER 
'I.ENGTH OF TRANSFER 

IDECHPE DIAGNOSTIC ROUTINE. THE TAPE IS FIRST DRIIIEN TO THE FORWARD 
,ENO ZONE. TME DESIRED DATA IS THEN GENERATED IN THE DfCTAPE BUFFER AREA 
"NO DATA IS WRITTEN ONTO ALL. BL.OCKS FROM THE BL.OCI< NUMBER IN TCFRST 
, THFIU THE BLOCK NUM!!ER IN TCLAST. BI.OCI( NUMBERS ARE AL.SO CHECKED FOR 
'BEING IN OROER. AFTER THE BL.OCI< NUMBEFI IN TCI.AST IS WRITTEN, TAPE IS 
,ORIVEN INTO THE REVERSE ENO ZON£. 
ITHE UPE IS THEN SURTE!> III! REYERSE. AND WHEN THE CI.OSEST BL.OCI( THAT 
'WAS WFIITTEN (TCL.'ST) IS FOUND, IT IS READ INTO THE O!CTAPE BUFFER AREA. 
ITHE PROGRAM INTERRIJPT REQUEST FACIL.ITV IS THEN USED TO BOOI< A REQUEST 
,FOR CHECKING THE DATA AT L.EY!L. 3, AND NO !"URTHER DATA IS FIUO IN 
'UNTIL. THAT DATA HAS BEEN CHECKED. AFTER IT IS C ... ECKEO. THE OATA IS 
,SCRAMBL.ED TO GUARANTEE THAT NEW DATA IS REAL.L.Y READ IN NEXT TIME. WMIL.E 
'THIS IS GOING ON, liL.OCK NUMBEFIS ARE CHECI<ED FOR BEING IN OROER U THE 
,TAPE TRAVEL.S TOWARD THE FORWARD END ZONE.ONCE THE DATA IS FUL.L.'!' CHECKEO 
I1HE NEXT IIL.OCK THAT COMES uP IS READ IN AND TME PFIOCESS REI'EATED. ONCE 
/THE BLOCI< WIotOSE NUMBER IS IN TCFRST HAS SEEN FIEAO, THE TAPE IS ORIvEN 
I1NTO THE FORwARO ENO ZONE AND THE WHOLE SEQUENCe: IS REPEATE!>. 

'FUNCTION IIALU(S IN CSR 
,0Hl OEC UPE 
R!>u 
1010-14 
RB-2 
IE-S00 
00-1 
h4000 

TCFIRST: 
TCL.AST 1 577. 
TCEXPE: 0 

160 TO 

I READ DA TA 
,WRITE OATA 

IlNTfRFIUPT ENABL.E.UNIT 
100 - TME FUNCTI ON 
, REVERSE 

, FIRST BI-OCK TO BE SEUCHEO FOR 
'L.AST BL.OCI< TO BE SEARCHED FOR 
, THE BL.DCI< THAT IS EXPECTEO 

174144 F!NOZI 
I"ORWARO 

MOV 
TST 
8MI 
INCB 
FlTI 
MOV 
BIc 

END ZO"lE 
'FENDZ,nCIII 
nCST 

,END ZONE VECTOR SETUP 
,TEST FOR END ZONE 

114722 FEN01l 
174102 
117732 

TC!"UI 

1 74116111 TCFlI 

117700 

1401/ 
INCS 
RTI 
8IT 
BPI. 
HL.T 
B"IE 
HI.T 
C!MI' 
81.T 
8£Q 
HL.T 

HNDl 
'TCCM 

nCF1,nCIY 
'10400111, fTCCM 
TCFIRST, TCEKPE 
'TCCM 

'1111f/l20111,nCCM 
.+4 

.+4 

nCDT, TCEXP! 
TCFU 
TCI"2 

'AT END ZONE? 
,SET DO • NO O!I.A'I' 
rNO .. WAIT SOHE MOR! 
rYES .. N!W VECTOR 
, SEARCH 81.0CI( FOWAFIO 
, COUNT WHEN THIS BI.OCK IS !'OUNO 
U!T 00 
, FIE TURN ON NEXT BL.OCI( 
'AN'I' ERROR ON RUO' 

, TC EIlFIOR SET - FORWARD REAO BL.OCI( 
, DONE FL.AG UI" 
"AL.SE INTERRUPT 
, IS THIS OUR BI.OCI< FOR S'I'NC 
, NO .. REAO SOME MORE BL.OCKS 
IYES 
, WE PASSED TME BI.OCI( 
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128q 
U91 le371t. eUH7 2103732 174b4121 TCfln MOV nCI'3,ncIV I VECTOR Fall SEQUENTIAl. REAns 
12q l 211213724 105217 1 T4b22 INca nCCM ISET 00 
12q2 2121373121 212101211212 RT! I RETURN AND TEST SEr.JENTUL BL.OCK S 
1293 
12911 IfINO SEQUENTIAL. BL.OCK AT 1"01<1'1'10 DIRECTION 
1295 21213732 12132777 lC8Ue0 174U2 TCF31 BlT U00200,ITCCM /TEST ERROR AND RE ArlY 
1291> 21121374121 10212101 8PL .+4 
1297 21213142 104eeb HL. T ,FOWARO READ EIIROR TC .. t 1 
1298 2103744 21211001 BNE .... 4 
12q9 21213146 12142106 HL.T IFALSE INTEIIRUPT ON TC-li 
132121 21213151'1 e2TU7 174bl2l2 171b3l'l CMP fTCDT,TCL.AST 'HAVE WE TESTED AL.L BLOCKS 
1301 e0375b 12101414 BEQ RENOZ /YES DRIVE UNIT IN END ZONE TO START OVER 
1302 0037110 el2l52ftT 177b24 INC TCEXPE ,NO-INCREMENT EXPECTED COUNT 
1303 e03U4 21277117 174511b lHb1b CMP 'TCDT, TCEXPE ,IS CURRENT BLOCK CORRECT 
13214 2103712 0014211 BEQ .+4 
1305 21213174 104001> HI.. T IFAILEO IN FOWARQ READ TO FIND NEXT BLOCK 
1301> 003776 e004iH BR TC\Ij~K ITHIS ROUTtNE WRITES A BLOCK 
UIlI7 0214212121 105n7 17454b TCF41 INce 'TCCM I SET DO 
1308 02140"4 2121212102 RTt 
13eq 02142106 21001211 XFENOZ: BR FENOZ IINOIRECT LINK 
1310 
1311 ,MOVE TAPE TO REVERSE END ZONE 
1312 21214010 12112111 210411110 17454ft RENOZ: MOV .RENOZ, ITC I'll lEND ZONE vECTOR SETUP 
1313 2104016 01111117 171564 1775ft4 MOV TeLAST, TCEXPE 'SET UP FOR REVERSE SEARCH 
1314 004024 005717 114524 TST 'TCST , IN END ZONE 
1315 2104030 1210403 8MI REND1 rYES - START TO TURN UNIT AROUND 
Ul' 2104032 10'5217 114514 INtFl nceM ,SET 00 
1317 10412136 111021002 IITI INO • WAIT TII..L. WE ARE 
1:! 104040 012717 004503 114'504 REN011 HOV 'R+IE+RFI+OO,'TCCM IFUNCTION • READ BLOCK, REVERSE 'NO GO 
l" I 04046 012717 00413f> 174510 110V tTCR1.nCIV ,SET UP NEW I"TERRUPT VECTOR 
13;" 042154 0000212 RTt 
lUi ,WRITE FORWARD ALL ~LOCKS EXCEPT III 
1:S2;? 
132', '0411J5ft 012717 004110 1745121111 TCWBKI MOV 'TCWBl,fTCIV , INTERRUPT VECTOR FOR WRITE 
132·~ 040114 012777 171400 1744ftfl HOV .-lIil0.ncwc , ONE BLOCK 
132') 214012 012171 ra94420 1744ft2 HOV tlTC\ljBUF, nCB A ,THE WRITE BUFFER AODR!SS 
132i1 104100 112177 21210515 174444 MOV8 'IE+"'O+OO,'TCCM 'WRITE THE BL.OCK 
132' ..,e4U1f1 21210002 RT! , RETURN WHEN BL.OCK IS WRtTTEN 
1328 '21041111' 2105777 174431> TCWBlt TST nCCM ,ANV ERRORS 
un 104114 1001B11 8PL .+4 
1331 10411' 111140211» foILT 
1331 ee4U0 IIIU777 21213732 17443ft MOV 'TCF3, 'TCIV I SEARCH 8LOCK VECTOR 
1332 104121» 112717 11121051112 1'7441f1 HOV8 tIE+RB,nCCM I READ 8L.OCK 
1333 0e4U4 0021"21 SII TCJ'lj '''%''10 THE NEXT B!.OCK 
1334 
1335 2104136 2132777 1021200 1744eft TCR1 ; 8IT 'UI1Ii!ee,nCCM JTEST FOR ERROR AND RHoy 
133, 0214144 11081111 8PL. .+4 
1337 le414f1 10400ft HI.T ,0ECTAJlE ERROR ON READ 8LOCK IIEvER~E 

1338 0214150 0eUI1 BN! .+4 
133. 2104152 10411JlfI HL.T , F AL.SE I NTERRUPT FROM DEC TAPE 
1341 1104154 0271117 11437ft 17742b CMP nCOT, TCEXPE 'IS IT OUR FIRST Bi.OCK 
1341 I14U2 1111114111» BEQ TCRZ ,YES· GO TEST THE REST 
1342 12141114 00201112 BIi! TCR1A ,NO - HAVE WE PASSED THE BL.OCK 
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1343 11041.ft 1040.ft IotL.T ,W! PASS OUR BLOCK 
1344 212141721 001iHe7 BR RENOZ ,GO TO END ZONE AND TRY AGUN 
1345 004172 105277 114354 TCRUt INC! 'TCCH ,SfT 00 
13 If> 11114116 21111210212 RT! ,WE fOUNO OUR FIRST 8LOCK 
1341 21042021 1II1i!777 01!14U4 174356 TCR21 MOV tTC~3"TCIV ISET UP INTERRUPT TO TEST ALL. 8L.OCKS 
UIIB e0420ft 10527'7 174340 INCB 'TCCH ,SET 00 
1349 21011212 0021002 RT! ,WAtT FOR NEXT BLOCK TO INTERRUIIT 
1350 
1351 ,fIND SEQUENTIAL. BLOCK IN REVERSE DIRECTION 
13'2 21214214 e3i!TT1 101200 1743321 TCR31 BIT '10021111il,ncc~ ,TES T FOR READ AND ERROR 
13'3 2104222 100011 8PL. .+4 
1354 21214224 10400& MLT ,ERROR READING SEQUENTIAL. BL.OCK IN REVERSE 
1355 e0422f1 0111Ul'l1 aNE .+4 
135, 21214230 10400ft HL.T ,FAI..SE OECTAPE INTERRUPT 
1351 004232 02U77 !7H4f1 174316 CMP TCI"lRST, nCOT 1010 IoIE DO AI.L THE BLOCkS 
135B 2104240 el'l1ftb2 8EQ XFENOZ ,VES .. GO TO ENn ZONE TO RESTART 
1359 004242 0e53ft1 117342 DEC TCEXPE 'NO - DECREMENT BL.OCk NUMBER 
13ftl e0424ft 0277ft1 114304 177334 CHP 'TCDT I TCEXPE /TEST SEQUENUIL BLOCK IN !!EVERSE 
13ft 1 004254 0211401 8EQ .+4 
13112 e0425ft 1040l/1li HI. T PEST SEQUENTUL READ 8LOCK IN REVERSE FAILED 
1363 21214260 210041113 8R TCR~I< ITHIS ROUTINE REAO A BI.OCK 
13t.4 e042t12 U527'7 1742ft11 TCR4 : INCB 'TCCH ,SET DO 
13115 0042b& 000002 FiTt ,I..ETS TRY. NE," BI.OCK 
13ftft 13.., IREAO REVERSE ALL BLOCK EXCEPT BI.OCK 1101 
13/)8 004270 11112777 21043210 174i!b6 TCRBI< I May tTCRBl,nCIV , SET UP INTERRUPT VECTOR 
13ftq e11J421f> 01i!1T1 171400 174254 MOV '-400, ncwc ; READ ONE BLOCK 
13721 004304 01277'7 004420 1742501 MOV tTCRBUF, nCBA I WHERE BUFFER IS 
1371 21214312 112777 00051215 17423i! MOVB '1E+RO+OO, nCCH ,REAl) THE BLOCK 
137i! 004320 e047ft7 11I01111'13Q! JSR IT, Tel 'CHECK DAU SUFFER 
1373 004324 0211110212 RTI ,EXIT ~ RETURN WMEN BLOCK IS REAP 
1314 2104326 005771 1142i!1'I TCRB I: TST 'TCtM IANO ERRORS 
1375 004332 100001 BPL. .+4 
137ft 004334 10401311 HLT IOECTAPE ERROR 
1377 004336 1111277'7 004214 171i22~ MOV UCRl,nCIV INEw VECTOR fOR BLOCK SEARCH 
1378 004344 112777 0005112 174200 Mov8 IIIlE+RB,nCCM IREAD BLOCK FUNCTION 
13H 004352 000743 BR TCRII IRETUIIN TO nocl< SEARCH 
1310 
1381 /11011S ROUTI"'E CHECKS THE READ DATA !'lUFFER Tell 
1382 ,BY DOING A C"IEC:K SUM ON THE DA TA 
1383 004354 21101411 TC: 11 MOV Xl,- CtI) ,SAVE THESE ON THE STACK 
1384 00435ft IIU24t1 MOV "2, - Cel 
1385 0214360 01034b 10101/ :1:3.- Cel 
138f1 01143ft2 0052103 CLR X3 ISUM OF OHA 
1381 0043ft11 012701 1ilI!l4Q2121 MOV IIITCRBUF ,Xl I ADDRESS OF READ BUff Ell 
1388 004310 01271112 0P5/,j2~ MOV 'TeF/BUF. 10~t>, X2 IENO OF READ BUFI'ER 
138q 01214370 0112103 TC2: ADO (l)+,Xl I!:VEN AnD 
13921 0043710 11It.2103 ADD (1) +, "3 1001) Aon -2'S COMPUMENT 
1391 004Q00 001Q1U BEQ .+4 
1H2 0211141/12 10111110t1 HL. T InATA ERFIOR TC-l1 
1393 1/104404 21201"2 CMP u,:ti! I AT END OF BUFFER? 
1394 00440e 001372 8NE Tca INO - SUM TMI!: REST 
lH5 00441121 211 i!U3 MOV {bl·,X3 II/ESTOIIE THE ~EGISHIIS 
lH& 004412 01i!&112 MOV (b'., :C2 
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139, 0044111 0UUl 1'10'1 (~l+,U 

1398 004111e. 000207 IITS n ,UIT 
1399 
1400 JTHlS WRIT! BUFFER L.OOK THE SAME FORWARD OR REVEU! 
141H "04420 TCWBUF I 
1402 00111120 TCRBUF I 
1/11113 00111 III 01 N-l 
1414 011l41121!1 0000111 r; /OECUFE WiIIT! BU'F!R 
1/185 O04422 177177 .. N 
140~ 000802 N-N·1 
I lie? 011141124 1Il001il02 N ,DECTAP! wRIT! BUF!'ER 
lU8 e0442e. 177n~ .. N 
141:l9 000003 N-N.l 
1410 00111130 00111U3 N ,OECHPE wRITE BU!'FER 
11111 0041132 177175 -N 
1412 00011104 N-N.1 
1413 810114311 000004 N ,DECHP! wRIT! BU!'!"ER 
1414 00443e. 177'r74 .. N 
1415 0000Q15 NaN·1 
141~ 004440 00011105 N ,O!CTA"E wRITE BU!"!"!R 
1411 004442 117113 ION 
1418 000011l~ N-N·l 
141~ \11214444 \1121\11006 'DEC,!,""E \oJ!!!'!'E au!',..!!! 
1420 001144& 111712 -N 
1421 000007 N·N.1 
1422 004450 000007 N ,OECTAPE WRITE BUFFER 
1423 004452 177771 .. N 
14211 000010 N·N+1 
1425 004454 000010 N ,OECTAP! WRITE BUFFER 
142~ 00445& 177770 .. N 

142' 000011 NaN+1 
1428 0044e.0 000011 N lOECTAP! WRITE BU'FER 
1429 00114ft2 1771&7 ION 
1430 000012 N.N.1 
1431 0044l1li 00011112 N lOECHPE WRITE BU!"FER 
1432 1Il0411~& 111a~ .N 
1433 000013 NaN+1 
14311 011l447e 0210013 N ,O!CHP! WRITE BUFFER 
1435 0044'2 P71&5 "N 
1436 000014 N-N+l 
143, 0011414 000014 N ,OECTAPE ~RITE BUFFER 
lU8 001147& 17Tr&ll .N 
1439 000015 N8N.l 
14110 0011500 0000 t 5 N ,OECHPE WIHTE BUFFER 
1441 004502 177763 "N 
1442 00001~ N-N.l 
1443 004504 1!l0001~ N lOECHPE WRITE BU!"FER 
l444 00450& 1777&2 -N 
11145 00001 T NIIN+l 
144e. 0011510 000017 N ,OECHPE WRITE BUFFER 

1114' 0011512 177761 -N 
11148 000020 NIIN+1 
1449 004514 000020 N IOECHPE WRITE BUFFER 
1450 0011'51& 1 T17~0 .. N 
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11151 000021 NaN·l 
11152 004520 000021 N ,OECHPE WRITE BUFFER 
1453 004522 177751 -N 
1454 000022 N-N.' 
1455 0011524 000022 N ,D!CTAPE WRITE !lU!"FER 
U56 1!l0452~ 17775~ -N 
145' 01!l00ii!3 N-N+1 
11158 1!l04530 01!l0023 N 'DECTAPE WRITE BU!"FER 
1459 004532 177755 .. N 
1460 000024 N8N+1 
14~1 004534 000024 N ,DECTAPE wRITE aUFFER 
IU2 00453~ 171754 -N 
14~3 000025 N-N+! 
14&4 004540 000015 N ,DECUPE WRITE BUFFER 
14~5 111011542 171153 -N 
14&& 00002~ N-N.l 
1'~7 0045114 1!l0002~ N ,DECTAPE WRITE BU!"!'ER 
14'8 001154& 177752 .. N 
14&9 11011027 N-N+1 
UTI/l 0011550 00002' N ,OECTAPE WIUTf BU!"FER 
11171 004552 177151 -II! 
1472 001!l030 N-N.' 
14'13 004554 000030 N lOECTAPE WRIT! aU!"!"ER 
14T4 00455~ 177750 -N 
14'5 000031 N8N+l 
14'16 11045&0 11011031 N ,DECTA'E WRITE aU"'FER 
1417 110115~2 177147 .N 
14U 0111111032 N-N+l 
un 11104561 Ql1II0032 N 'OECHPE WRIT! BU!"F!R 
148111 11101156e. 1777.6 ION 
11181 000033 N-N.l 
141i! 111045T0 0110033 N ,OECUPE WRIT! aUF"'ER 
1483 1104572 177745 .N 
1/11. 11110U4 NIIN.1 
1/185 0114574 000034 N ,DECHP! WRITE aU,.FER 
148ft 1111145'~ 171744 .. N 
1.48' 0111111035 N-N.l 
1488 0B4~1II111 1101UJ35 N ,OECTAP! wRITE BU!"!"!R 
1/189 11046ia2 177743 .. N 
14'0 01111JU~ N-N+l 
1491 II1UI14 I1l1lUft N ,DECH!'! WRITE aU!"!"!R 
14'2 1 1111 6ia , 171UZ .1'1 
1493 110111831 N"N"l 
1/19. 11181610 11 1111 el , N ,OECTA"! WRn! SUFFER 
1/1'5 1104612 tHUl .. N 
1496 110111040 N.N+1 
1/1" 004&14 IIIIIIQl040 N IDECHPE WRITE aU!"!"!R 
1/1'8 011461& I?TUQI .. N 
1119' 0110041 N_N.1 
151111 184620 111111 ••• 1 N lOECTA"E WRIT! aU!"!"!R 
15111 111011622 11'173'1 -N 
1582 01111142 N-N+l 
UIS 81114&24 111111111142 N ,D!CTAPE WRITE aU!"F!R 
1584 III 0 Ui!6 171U' .N 
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1515 III I IIUJ43 NaN.l 
15111. 1111114&30 11101f11/13 N ,D!CTAPE WRITE BU!"FfR 
UI'7 1 ... 32 17'7735 ./11 
1518 11111144 "'-N.l 
151111 11II4ft34 0111044 

'" 
,D!CTAPE WRITE BUFF!R 

&!SU 114&U t '71'734 .. N 
l!U 1101045 N-N.l 
15U 1"&411 111045 N ,OECTAPE IoIRITE BUF!"!R 
15U 1111114&42 1'71133 .. N 
1514 0111104& ",-,.,., 
1515 11114&44 1111104& III ,D!CTAPE WRITE BUF!"!!! 
15U 1111114&46 1 '71 nil! .N 
151'7 OOOO47 "'-",·1 
ISiS 114&50 011147 N JOECTAPE WRITE BUFFER 
!5iC! 1104652 1'71131 -N 
1520 0000511 "'-N.l 
,521 1114&54 O00050 

'" 
J OECTAPE WRIH eUFFE!! 

1522 11114&56 177'731 _N 
1523 111111051 NaN+! 
1524 111214&&0 111111111051 N ,OECTAPE W!!ITE BUFFfR 
1525 1114&&2 171121 -N 
152& 21111212152 Na lll+l 
1521 1111114&114 011111111152 N ,DECTAP! WRITE !lUI"FER 
1528 11104&&6 117126 .111 
15211 11121111053 N-N+1 
153111 1111114UIII 11111011153 N ,OECTAPE WRITE !lU!"FE!! 
1531 1111114&'72 171125 .N 
1532 11111111111154 N-N·l 
1533 1II11l4U4 01112111154 III ,OECTAP! WRITE BUFF!!! 
1514 004&7& 11'7'724 .. N 
1535 111212105':5 N-N·l 
153& 011147021 0011':55 N ,OECTAPE WRITE BUFFER 
un 11114'71112 171723 .N 
1538 1110105& "'-"'+1 
15311 1154714 011156 '" 

,DECTAPE WRITE BUFFER 
1540 104106 117722 -N 
1541 11015'7 "'-N+l 
1542 1214110 21211051 

'" 
,DECTAPE WRITE eUFI"E!! 

1543 0214'712 17'7121 -N 
1544 00210&0 "'-N+l 
'545 104114 111000&0 N ,DECU,PE WRITE I!UFF!"R 
154& 0214116 1111211 .N 
1547 100061 N-N+l 
1548 O0472O 21000&1 N ,OECTAPE WRITE BUFFER 
1549 111214122 117717 -N 
1550 02110&2 "'-".+1 
1':551 111114124 01100&2 N ,OECTAPE WRI1E BUFFER 
1552 104126 11111& -,., 
1553 0010&3 NaN+l 
1554 104730 00011&3 III ,DECTAPE WRITE BUFFER 
1555 104732 11'7'715 -N 
1556 0000&4 NaN+1 

15'" 11104134 11111111&4 N ,DECTAPE IIIRITE ~UI"I"ER 

1558 1110473& 1'77714 .N 
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1559 0111 III U5 N·N+1 
lSf11l 11104140 9111110&5 N lOECTAPE IoIRITE BUFFER 
1"1 1lII4T42 1'71713 -N 
1'561 9911111&6 N-N+l 
1'563 104144 9111116& 

'" 
,OECTAPE !oIRITE I'lUI"FER 

1564 114146 1'71'712 _N 
1565 IIll00&T N·N+1 
15&& 11104750 1l1li0&1 N ,OECT"PE WRITE BUFFER 
1567' 1114152 171'711 .. III 
1.568 1110071/1 ,\laN+1 
un 11114754 11l1li0111 N ,DECTAPE WRITE BUI"FEFI 
1.570 O11415& 17771111 .N 
1511 111011071 NaN+l 
1572 0114160 000071 N ,OECTAPE WRITE SUFFER 
15"3 11041&2 1 '717111 .. N 
1574 l1li11112 N·N+l 
151'5 011147&4 01101112 N ,DECTAPE WRITE BUFFER 
1576 111041&6 117716 .. N 
157., 1100013 N-N+l 
1578 1110477111 1111101113 H JUECTAPE WRITE "UFJI'!R 
1579 11111141'72 1'777" -III 
1580 l1li111111'74 N-N+l 
15'1 1104774 1lII0014 N ,OECTAPE WRITE 8UFFER 
1582 1104776 1'71704 -N 
15'3 1/11/1 III 11'75 "'"N+l 
1584 105 II IlII 111111015 N ,DECUPE WRITE BUI"FEII 
1585 11151112 1771113 .N 
158& 11111011'76 III-N.l 

1"" 00501114 1111101!l76 N ,DECTAPE WRITE I!UFFER 
15118 Inllle. 1 T7U2 .. N 
1519 11111011 N-N+l 
159111 11/150111 000011 N ,DECTAPE WRITE BUI"FER 
15'1 1/11151/112 l11T111 -N 
1592 1/11/11/110121 NaN·l 
15'3 1211/15014 10111011 '" 

,DECTAPE \OR Iff SUFFER 
1.5t4 111115016 l11UI -N 
1595 000111 N-N+l 
15'6 01111110 N·N-l 
1'5'" 111511211 11111111 .N 
uta 11/1511122 1110111111111 N ,orc: TAPE WRIT! BUFFER 
1599 1lII1I1II17 III·N-l 
uell 111151124 111'71111 .N 
16l1li. 1051112& III 11111 17 N ,OfC TAPE WRITE BUI"FfR 
1&12 001117& NI","1 
16113 1JI!l5I!JlI!J l11U2 .N 
16114 1111115I!JU IIIIIl11U N ,DEC UP! WRITE BUFFER 
1611'5 l1li11111115 N·N .. , 
1..,. III 05 1Il34 1771113 _N 
1611 11115036 II IlIIIIIT 5 N 'DEC UPE WRITE BUFFER 
161111 1IIIl1ll74 N·H-l 
l..,t IInlll4l1 S H1II4 .. ,., 
161111 111151142 111111111 TIl 

'" 
, DEC TAPE wRIT! SUFFEI! 

1611 elJlJl!J13 ",liN-I 
1612 II!J! 121 44 11'71i8'5 "N 
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U13 005011t1 000013 ,DEC TAPE WRITE BUF,"ER 
160111 000012 N-N·l 
U15 005050 171106 "N 
U111 01115111S2 IUJ01!112 N 'DEC TAPE WRITE BUFFER 
ll1U 21 III l1l2I 11 N-N-l 
UU I!IIIlS0S4 11171117 .. 1\1 

U19 01!1SilS6 iJ1!10011 N ,DEC TAPE WRITE BUFHR 
Uc0 QJililQJ1QJ N-III"l 
lUI 0QJ50U 17171QJ .. N 
lU2 QJ0512162 III III o III 70 III 'DEC TAPE WRITE BUFFER 
lU3 00006' N-N .. l 
U24 QJ0506/! 171711 .. N 

1"2S 0050&& 011100f17 III IOEC TAPE WRITE !lU,"F!R 
11126 1Il000&6 III-N.l 
1621 00S070 171712 .. N 
lUll QJ05QJ72 0000U N IDEC TAPE WRITE BUFFER 
1&29 000QJ"5 N-N"1 
1&3121 00512174 171713 .. '" 
1631 011lSI2Ih 1210QJ0"5 N IDEC TAPE WRITE BUFFER 
1&32 0000&4 N-N-l 
1&33 005100 117714 .. !II 
1&34 QJ0S102 0000U N IOEC TAPE WRITE BUFFER 
1&35 iiiiii0&3 N.I\I-t 
163& 005104 117115 .. N 
1&37 00510& 0000t13 N ,DEC TAPE WRITE BUFFER 
1&38 0000&2 "'-N-l 
1631:/ 005110 171'716 .111 
1&40 005112 00011l&2 III ,DEC TAPE WRITE BUFFER 
1 &41 01110111&1 N-III-l 
16112 1II1Il5114 17TH7 -N 
1&43 00511t1 1II1Il00&1 

'" 
,DEC TAPE WRITE BUFHR 

1&44 000060 N-N-l 
1645 01115120 171720 .111 
164& 005122 0000U N ,DEC TAPE WRITE BUFFER 
1611' 000057 N-III-l 
16411 005124 117721 .. N 
164<1 00512& 000057 N 10EC TAPE WRITE BUFFER 
1&521 0011105& N-N-l 
1&51 00513111 117722 .. N 
1652 01115132 1110005& N ,DEC TAPE WRITE BUFFER 
1&53 000055 N-N-l 
1654 01'15134 171723 .. N 
lU5 01'15136 0001'155 N 'DEC TAPE WRITE BUFFEFI 
1&5& 000054 N-N"l 
U51 005140 171724 .. til 
1&58 005142 000054 N ,DEC TAPE WRITE BUFFER 
1&59 000053 N-N-1 
16&0 005144 171725 ·N 
1661 QJ0514& 000053 N ,DEC TAPE WRITE SUFFER 
1&62 000052 N-N-l 
lU3 005150 17712& .. N 
1664 01'15152 1'1001'152 N ,OEC TAPE WRITE BUFFER 
Il1065 000051 N-N-l 
1&66 005154 l117i1 .. 11/ 
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166T 0051S6 000051 N lOEC UPE WRITE BUFFER 
16U 000050 NaN-' 
1 .. 9 005160 117730 .. N 
111121 005162 2100050 N ,DEC UPE WRITE BUFFER 
1671 000047 N-II/ .. t 
l11T2 005164 1.,,.,31 .. ", 
1673 005166 000047 N 'DEC UPE WRITE BUFFER 
UTI! 00004& N-N-l 
1615 005170 171732 .. 11/ 

1.616 005172 000046 N lOEC TAPE WRITE SUFFER 
1611 000045 N-N~l 
11118 005174 171733 .. 11/ 

un 00517& 000045 N lOEC TAPE WRITE BUI"FER 
1&80 000044 NaN"1 
16111 0I'J5200 171734 -N 
16112 005202 01'11'1044 N ,DEC TAPE WRITE BUFI"ER 
1&83 0011l0U N-H-l 
1&84 005204 171735 .. 11/ 

a85 005206 000043 N ,DEC UPE WRITE BUFFER 
16116 0002142 N-N"1 
al1 005210 171736 ·N 
1&88 QJI'I5212 1II1Il0042 N 'DEC UPE WRITE BUFFER 
1681:/ 000041 N-N .. l 
1690 005214 171131 .. 11/ 

1691 00S216 0002141 N IDEC TAPE WRITE BUFFE .. 
161:/2 000041'1 N-H., 
1693 005220 171740 .. N 
161:/4 005222 0000110 N ,DEC TAPE WRITE BUFFER 
1695 000n1 II/-N .. t 
16'11 005224 117141 .N 
169T 00S2C!6 00003T N ,DEC TAPE WRITE BUFFER 
1698 01110136 NaN"1 
U" 11215231'1 111142 .. N 
170e 005C!3! 0001'136 N ,DEC UP! WRITE SUFF!R 
11'1 001'1035 N-N-l 
17112 1105234 177143 -N 
1703 005C!36 ,0l11ns N ,DEC UPE WRITE BUFFER 
11114 0ell034 NaN"l 
1105 005C!CUJ 171144 .. N 
1106 0115242 00111034 N 'DE~ TAPE WRITE SUFI"ER 
1701 000033 NaN"1 
lTIa 1105C!44 177145 .. N 
un 005246 111111033 N ,DEC UPE WRIT! aU!"!"ER 
1111 000032 NaN .. , 
1111 01i15250 171746 -N 
lT12 005252 000032 N ,DEC TAPE WRITE SUFFER 
1113 ""0031 N.N-l 
1114 005254 111741 .N 
1T.15 1105256 000031 N ,DEC TAPE WRITIE aU!"!"ER 
l116 I .. ne NaN·t 
1117 015261'1 IT'TTSII eN 
lT18 I1I526Z 0011U0 N 'DEC TAPE WRITE BUFFER 
1719 000tz1 NaN-' 
1120 005264 t T'T1!il eN 
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Hill 805266 000021 ,DEC TAPE wRITE IJUI'HR 
11i12 0000Z& 1II.IIi-l 
1123 805270 177T52 ·111 
lU4 005212 00002& iii ,DEC TAPE WRITE BUFFER 
1125 0000Z5 IIi.N-I 
11,. eI/l5214 111153 .. III 
un 0052.". 0081025 III ,DEC HPE WRITE BUI'FER 
U2I 0I/l0024 1II.IIi-l 
112'1 005300 117T5. .N 
lU0 005302 0000i14 III ,DEC HPE WRITE BUFFER 
1131 000023 111.111-1 
1132 805304 111155 .. iii 

1133 1110530& 0000Z3 N ,DEC TAPE WRITE BU .... ·ER 
1134 000022 N.III-l 
IUS 005310 171756 .. III 
us. 005312 0000ii!2 III 'DEC TAPE WRITE 8UI'HR 
1131 001110i11 iii. iii .. 1 
lua 005314 111757 -N 
113'1 00531& 0000Z1 III ,DEC TAPE WRITE BUFFER 
11110 000020 111.111-1 
1141 0053ii!0 l11a0 .. N 
1142 005322 001110i!0 iii 'DEC TAPE WRITE BUFFER 
1143 00001 1 111.111-1 
1144 005324 1777&1 -III 
1145 00532& 000017 III ,DEC TAPE WRIT! BUFFER 
114& 000016 111·111-1 
1141 005330 1111&2 .. iii 

1148 005332 000016 N ,DEC TAPE WRITE BUI'FER 
H4C1 000015 111.111-1 
1150 11105334 1117&3 -III 
1751 111111533& 000015 .. ,DEC TAPE WRITE SUI'FER 
1152 000014 .. -1\1 .. 1 
1753 005340 177164 .. 1\1 
1154 005342 00001. III ,DEC TAPE WRITE BUFFER 
1155 000013 N-I\I-l 
115. 005344 1171&5 'ON 
1151 11105346 000013 N ,DEC TAPE WRITE BUFFER 
1158 021001i! III.N-l 
115C1 005350 177a6 .. N 
H.., 80535i! 000012 III 'DEC TVE WRITE BUFFER 
lUI 000011 III-Ill-I 
11&2 005354 117161 -III 
11'3 005356 000011 ,DEC TAPE WRITE au, FER 
1164 000010 III-Ill-I 
U'5 005360 111770 _III 
1766 005362 000010 III ,DEC TAPE WRITE BUFFER 
11'1 0021007 111-111-1 
1168 005364 117171 -III 
116' 00536& 000007 ,OEC TAPE WIHTE "UFF!'R 
1110 000006 111-111-1 
1111 005310 17717Z .N 
1112 00S37i? 000006 III , DEC TAPE WRITE SUI'FER 
1773 000005 111-111-1 
1114 0f5374 177173 -III 
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lH5 0053h 000005 .OEC TAPE WRITE BUFFER 
1 H6 001100. N.N-l 
1711 005400 177.,.,11 'ON 
lHe 00540i! 000004 N ,DEC TAPE wRITE BUFFER 
lTTCI 000003 111-111-1 
1110 1IJ05411J4 IU175 'ON 
1781 005411J6 000003 N ,OEC TAPE WRIT! BUFFfR 
1112 000002 III.N-l 
1783 005410 1711T6 .N 
111. 005412 000002 ,OEC TAPE WRITE flUFFEF1 
1115 000001 N.III-I 
118ft 005414 171177 -III 
17a1 105416 0011J001 III ,DEC UPE wRITE 8UFFER 
l1ee 
I1n 0054Z0 010701 BEGIIliX I MOV PC,HI ,SET VP R I TO SELECT CURBNI( 
11'0 105422 1Il42101 017711 BIC '117H,RI 
11'11 005426 042737 1600110 000034 BIC !II160000,'*'1I 'SET SCOPE RET TO CURREIliT BANK 
1792 0054311 050137 00003. 8IS Rl,IIII3/I 
11'3 1Il054110 000301 SWA8 III 
11'1, 005442 006201 ASR Rl 
lTCl5 00!!1I44 006201 UR Rl 
11" 01115446 010137 000570 HOV IIl,UCURBNK 
11" 
11'8 .SBTTL BACKGROUND CPu TESTS 
In'l ,8II-IUY IIliSTRUCTIOIliS 
1800 IINOEX, AND INDIRECT TEST OF PDP-ll 
1801 811015452 010767 001262 8!GII-I1 MOV PC, RETURN 'FOR SeOPIIliG - SETUP ADDRESS OF 8EG!~1 IN 
U02 1115456 0U,..7 eIll0016 011T254 ADD '16, RETURN HHIS SAIliK THRU CURRENT ASR un III 05.fIG 012167 000400 UTi/42 HOV 1141''''4, JCOUIliT I ITERATION COUNT 
IIU 'TEST COMPARE INSTRUCTIOIII INOEXI!:D 
UI5 105412 0li!100 171710 MOil .. ·u,:n I"IINUS III TO REG (lI 
1106 105416 02Ui!? 014.,52 125252 CMP A (0) , U 2525i! , (A INDEX B." MINUS 1~) TO '!252'i<! 
1817 l1Il5504 1Il01411l1 8EQ .+4 
UII 1Il1ll5S0. 104016 HI. T 'COMPARE WITH I"'DEx FAIL!O 
un 105510 104480 SCOPE 
1IU 
18U 005512 01i!1011l 000010 MOV 1IIl0,X0 
1112 005!H6 022.,60 0525i/'.!! 014752 CMP U52525,'(I2I, 
&8U 0185524 IUlU01 BEC! .+. 
1114 015526 1040116 HI.T 
U15 U55UJ 1044 lUI SCOPE 
1816 
1811 U55!2 I!l1ZTil0 117",1Il "OV h10,U 
U18 U55U 1IlZ60611l 014752 0111752 CHP '(I)" (121) 
1819 ilIl5544 IUUIl BEC! .+4 
1820 015546 104106 HL.T 
IUl 115550 104110e SCOP! 
un 
1823 ilIl5552 eUTIIlIll 1U0ue MOV '+lll,U 
1814 015556 il2UU IIlII152 ilJIlIT!!2 CMP A (Ill)' A (0' 
1115 1105'" 01U4U 8EC! •• 4 
UU 1155611 lllleU HI.T 
UI? 005510 1044011 SCOP! 
aile 



DFKTG.A M'CUI 21 e651' U,.NOY .. 7S 15141 PAGE 3CJ 
DI'KTGA.SRC BACKGROUND CPU TESTS 

un IIIJS572 Uii!70111 1 TTTT4 foIOY 1110.4,:1:0 
18311 0055.,. Uii!T1II1 10001111 MOV I+U,U 
1831 IIIIS"'2 I1J2UU tIl141!11 0141S2 CMP '[l1ll,A(ll 
1832 015U0 11l11l14U BEQ .+4 
un 11l0SUi! 1040U MI.T 
1834 11105U4 1044 iii iii SCOPE 
1535 
1836 11lI11SU6 GU2TIiI0 1 TT174 "'OV ' .. 4,:1:0 
U37 005622 U211i11 81!10UI "'OV 'U,U 
1538 01S626 0261110 114752 U4752 CfoIP '(0,' (iI) 
Ult 00S634 1i10141111 IIEQ .+4 
1840 00S636 1040Ql6 MI.T 
1841 005640 104400 SCOPE 
lUi! 
1843 ITEST foIOVE IJIISTRUCTION FOR INDElC 
1144 
1845 00S642 U27t1l0 117110 MOY '-U,n 
1846 005646 016067 014752 00712111 MOY '(0l,TEfoIP 
1841 005654 1112un 11107114 125252 CMP TEMP, t1 25252 
lUll 1105662 0UII01 BEQ .+4 
1849 11l05ftft4 104006 MI.T 
1850 0115666 1041100 SCOPE 
1851 
1852 005670 01Z700 11117111 MOV ' .. 10,:UI 
1853 105614 0U'60 125252 01117111 MOV '125252, TEMP (0) 
1854 005102 023121 014164 125252 CMP "'C,'125252 
1855 01115710 01111401 BEQ .+4 
1156 01115712 1011006 MI.T 
1857 11105T14 104400 SCOPE 
1858 
1859 ITEST BIC INSTRUCTION FOR INDEXIJIIG 
1860 005716 0U767 177777 007050 MOV "'l,TEMP 
1861 005724 0127t1l0 177770 MOY '-10,%0 
lU2 0tIl5730 046067 014752 00703& BIC A (0l , TEMP 
18ft3 00513& 02"127 007032 052525 CMP TEMP, tIil52525 
18&4 005744 001401 BEQ .+4 
1865 005746 104016 HI. T 
lU6 00S750 1011400 SCOPE 
18.7 
18&8 005752 01i!7Il0 177770 MOV ' .. U,l0 
18&9 00575& 012767 111777 01ll7001i1 MOY '-1, TEMp.10 
U70 005764 04i!767 052525 01...,72 BIC '052525, TEMP-10 
1871 005772 02&127 00676& 125252 CMp TEMP"U,U25252 
1872 00 .. 000 001401 BEQ .+4 
1873 11106002 10400& ML.T 
1874 00.004 104400 SCOPE 
1875 
1876 006006 012731 125252 014774 MOV '125252, UTEMP 
1877 00f>014 1'112101'! 1 n770 MOV '-10,10 
1878 006020 1&67 .. 0 00...,1& 015004 SUB B,TEMP+U(0) 
18.,9 00U26 00141'!1 SEQ .+4 
1880 00f>030 10400& ML.T 
1881 006032 104400 SCO~E 

lUi 

OFKTG .. A MACY! 1 27 (&5'r) 1 e, .. NOY .. 75 15: 47 P~GE 40 
DP'KTGA.SRC B'CKGROUND CPU TESTS 

1853 006034 012737 052525 014774 MOV '052525, UTEMP 
!S84 006042 012700 0111111010 MOV 110,10 
1885 00604 .. 1 .... .,..0 00&7121 0147&4 sue 4+10,C:(0) 
1886 1110&054 01111401 BEQ .+4 
1887 006056 10111110 .. MI.T 
,858 006060 104400 SCOPE 
1889 
1890 ITEST UNARVS INDEXED 
1891 
18CJ2 0060 .. 2 11112731 111777 014774 MOV ... ".tTEMp 
18CJ3 00&070 012100 000010 MOV hU,,,, 
1894 006074 005060 0147f>4 CLR C (0) 
1895 006100 005137 014114 TST Un.MP 
189, 1110U04 001401 8EQ .+4 
18.., 00UIII& 10400" HLT 
1898 006110 1044 I'! 121 SCOPE 
1899 
1900 00&112 12I127lT 177777 014774 MOv ' .. l,'IITEMP 
1901 80UZ0 11112100 000010 MOV 110,:1:0 
1902 00Ui4 005160 014764 COM C (I!) 
191113 018'130 005737 014774 TST UTEMP 
1904 0111U34 001401 BEQ .+4 
1905 006136 10400& HI.T 
1'0, 00U40 104400 SCOPE 
191117 
I'll 1110U42 012737 177777 U4774 MOV '''I,.tTEMP 
1919 IIIIU50 012100 117770 MOV '-U,l0 
l'UJ 006154 01'!52f>0 12115004 INC 0(0) 
1911 00'160 005137 014774 TST UTEMP 
1911 006164 001401 IIEQ .+4 
1913 00U', 10400' HI. T 
,914 00UU 104400 SCOPE 
1915 
1916 1118"U2 812731 888001 014114 MOY 'I,UTEMP 
1917 00 .. 280 012100 U11711l MOY '-11",,,, 
,918 806204 00!13110 015004 DEC o (0l 
1919 0111621111 005757 12114774 TST "'TEMP 
1920 10U14 0014U BEQ .+4 
1921 0111.216 1040121' HLT 
1922 00&220 104480 SCOPE 
1913 
19U IIIIU22 012131 100001 U4114 MOV 'l,UTE"'P 
1925 IIIU30 012700 111111101111 foIOY '10,111 
19i' IIIIIIU34 00536" 014764 DEC C(0) 
'9" 00U40 QlIl573T 014774 TST "UMP 
1918 leU44 101411 IIEQ .+4 
1919 016146 104"''' MI.T 
1931 le6l51l 1044110 SCOPE 
&,931 
lU2 ,aU52 BUU7 001001 0l47U MOV '1,"TEMP 
1933 1II .. 2U 112701'! lTTU0 MOV '-10,10 
lU4 01UU I 1lS/IlI I III 151'!04 NEG O(al 
lU5 0162T0 112ZT37 177777 814774 CMP ""UT!Mp 
lU' 110U.,. BIll 1401 IIEQ .+4 



DI'KT5.. MACV 11 nCfl!1' IhNOV .. 75 151117 "'G! 41 
DI'KTGA.SRC UCKGItDUND CPU TUTS 

In? .18UIII0 lun6 HI. T 
1'138 01631112 U44Gl111 SCOPE 
1919 
1940 111,,31114 1!Il2T31 01111001 0141'1'4 MOV II,UTEMP 
194, 111 .. 312 0121111111 1511115010 MOV h10,XIII 
1'41 e0nu 111054U 014164 NEG CUI) 

1911' 1110Ul2 02ln1 177711 11114174 CMP ' .. 1, tllllTEMP 
1944 eeU3e IlllUliel SEQ ,.4 
1945 110f133Z 111140116 MI.T 
1.11. IIIIIJU34 11114415111 aCOPE 
1941 
l.n IIIIIJU]& eun7 IHn1 0141'1'4 MOV hl,UTEMP 

I'll' IIIIIJUU 0121150 177770 MOV ' .. 10,X0 
1'!le IIIIIIU5111 11101!12U SEC 
IIJ51 11106352 1II1IJ55f10 11115004 AOC D(0) 
U!l2 1111116356 11105737 014714 TST "TEMP 
1IJ!l3 006362 11101401 SEQ ,.4 

1"4 lIIeuu 11401& MI.T 
1"5 IIIIIJUU 111144018 SCOPE 
U56 
1"" 011J1/310 012137 177777 014774 MOV '-1, UTEMP 
1.158 00UT& 0127I11III 91110010 MOV '.10, X0 
1"9 e0U02 00021/1 SfC 
I'" eeU04 0055.0 0141114 ADC CUI) 
19f1, 006410 00513T 0141711 TST IIITEMP 
llJU 006414 001401 BEQ •• 4 
19'3 00.41& 111140116 MI.T 
UU 0064Z0 10114180 SCOPE 
1IJ65 
1'166 00f14i!2 0UB7 000001 014714 MOV 'I,UTEMP 
un 006430 012700 1777T0 MOV 111-10, XIII 
19(,1 00U311 000261 SEC 
19 .. 00643& 005&f10 0150011 S8C DUll 
1970 0111f14 II 2 1111115137 1111II1T4 TST UTEMP 
1971 11111111446 00141111 BEQ ,.4 
1912 0111U50 111140186 MI. T 
1973 006452 11811400 SCOPE 
U711 
U75 01111/454 012131 0[:'10001 014714 MOV '1,lInfMP 
UTe. 1110UU 11112100 1800010 MOV h10,XIII 
U7T 1111116466 001112&1 Sft 
1"'8 0lf/410 1111II5f>f10 014764 SBC C (QI) 
1IJ19 111061114 005731 0147'14 TST II/IITEMP 
USIII 111111"1110 1110141111 BEQ .+4 
"81 0011502 104001> MI.T 
lUi! 0011504 1114400 SCOPE 
1IJ83 "84 I TEST JHP INDIRECT 
,,85 11101/501/ 010100 MOV X'I',XIII 
U81/ 1111116510 1111>2100 01111!1010 ,DO 11110,XIil 
UIIT 111181/5111 111111111110 JMP IIU 
1'88 1111'&51& 1041110f1 MI.T 
us. 1110&520 0002110 NOlO 
1\1'0 I11III.522 1114400 SCOPE 

DFI<TGd MACVlI nell5?) 1I>wIliOY."5 15: 11 1 PAGE 42 
O"KTGA. SRC BACKGROUND CPU TESTS 

""I 
1"2 111111&524 11J1rIl7l!l1ll MOV :n,u 
1'193 1111111152& 11Jf>271!10 11111J1II010 ADD '10,U 
19'111 011111532 1!11!10110 JMP '%0 
1"5 01811534 1040111& ~L T 
lIJ9ft 00"3& 01U124111 NOP 

1'" 111111"40 lIZIII401!1 SCOPE 
1"8 
U9. /TEST INDIRECT ADDRESSING 
201!10 /T~ST COMPARE INSTRUCTION 
i!1II1IJ1 00 .. 542 11125127 014742 125252 C"''' IIIIIB,'125252 
21U12 018.550 0l!l101II1 eEg • +4 
illl03 1118"52 111140111 .. ~I.T 

i!1811J4 01116554 lIZIIIII1!I0 SCOPE 
il1l05 
2016 111111.55 .. 022731 125252 11111742 CMP '125252, 1liiie 
i!1II11l1 001>5f14 I!IIIJ14U SEQ ,+4 
2008 1110.5 .... lIZI41111/1& MLT 
zilln 1110"70 UI 44 111111 SCOPE 
211110 
ZlIIll 011.512 02373'1' 014742 014T4i! CMP "e,II.8 
lUi! IIIIII&U0 IIJIZIll1Qll BEQ • +11 
Z1!113 1IJ01>fI02 10401/1" ~I.T 

II!IU 11118&f111J4 1044011 SCOPE 
2015 
2U .. ITEST MOVE INSTRUCTIONS 
2011 IIIII.UII 013"'0 11114142 MOV IIIB,n 
20111 11061>12 III 2i! 71!10 125252 CMP '125252,U 
ZUIJ 0111'"111 1'!1!1101II1 SEQ • +4 
2020 IIlllll>U0 UlIII/lI!II> MI.T 
Ull 0111UZ2 111111400 SCOPE 
2022 



DFKTG-A MAC'r11 21 (!1ST) 1& .. NOV .. 15 15147 PAGE 41 
DFKTGA. !RC BACKGROUND CPU nns 

21/123 21 21b e.24 2112137 125252 2114114 MOV '125252,IItIT!MP 
22124 2121bb32 2123137 014742 014174 CMP UB, .. TEMP 
221i5 2121b&40 21014211 BEQ ,+4 
2212b 210b!l42 1211100!1 MI.T 
221i!1 210be./lll 1214112121 SCOPE 
2!!1iS 
2029 00!1!14& 0131'3T 2114742 014'1'l1li /lOV UIB",e 
2U0 2121b&54 212l'/'31 2114742 01/17&4 CM!" .. S,UC 
iUt 0!!1bbb2 !!I 21 14211 BEQ ,+4 

DFKTG-A MACY 11 21(&51') II>"NC"'&75 15: 117 P ;.GE 44 
OFKTGA.SRC BACKGROUND CPU TESTS 



D'KTG-A MACY 11 27 "57) ,'.NOY.'5 151111 PAG! 45 
O,KTGA, SRC BACKGROUND CPU TUTS 

1133 1""6 1141111 SCOP! 
2834 
2135 "!ST BIC INSTRUCTION INDIRECT 
2113' leflfl1V) I/JU11/J1'I 1n177 HOV '-l,n 

DFKTG-,i MiCYlI 27(fl57) lb .. ~ov·'5 151Q1 "'GE lib 
DFKTG,i. SRC BACKGROUND CPU TESTS 

21/J37 1/J0bbTG 1/J437\ll0 1!l14742 BIC (11(118,%0 
2038 1/J0UI/J0 l/Jilllllllil1 IIISil52S CMP lI\0, "'52525 
2111311 IIII/JUIII4 001401 BE 1:1 ,+4 
2040 00670b 10400b HL.T 
2041 00"10 1I!I4Af10 SCOPE 
2UI! 
2043 00"12 01i!137 117777 IHII7H MOV (I-l,I'nEMF' 
2044 00U20 042131 125252 1Ill1l774 BIC /11125252, "'TEMF' 
2045 00"i!6 0i!2737 052525 0111774 CM" /11052525, .nEMP 
2046 006734 001001 BEQ .+11 
2047 00f173b 1I/I400b HL.T 
i!048 006TG0 10441/J0 SCOPE 



DrKT:O.A MACHi Z7 CIo57j 1&-,..0 ... 75 15147 PAGE iiI 
CFI<TIOA.SRC BACKGROUND CPU TESTS 

211149 
U5111 UUII2 1112737 177177 014764 MOV ' .. l,.IIC 
211151 IIIIIIU511 B1Il131 1314742 111141104 BIC '.B,fIlIC 
211152 II2IU56 Bn727 1!I14TU 1352525 CHP fIlIC,'52525 
U53 1lI111e.T&4 2101401 BECI .+4 
211154 liB"''' lunlo HLoT 
U55 111111107721 1044130 SCOPE 
205, 
211157 ITEST SUBTRACT INSTRUCTION 
USB 111136772 1!I121111111 125252 HOV '125252,U 
211159 02110776 11031111111 11114142 SUB fIlIa,XI1J 
illllolll Bill TllI III 2 020027 BBUBB CMP 10,'0 
2l!l101 00711106 B01401 SEQ .+4 
2062 007010 104111B6 HLo T 
nll3 007012 104412121 SCOPE 
2111104 
21365 02172114 012137 125252 014774 MOV 11125252,uTE"'P 
206011 007022 1&1»737 005714 014714 SUB B,uTEMP 
20.7 007030 0131401 !lEQ .+4 
20118 007032 1040010 HLoT 
20109 2107034 104411121 SCOPE 
2070 
2111 ZZT03~ ;11271>7 U52S2 aas'I':se MO. i i ;:5252, nMF' 
2072 01l1711J44 lU7&1 014742 005722 SUB "S,TEMP 
21373 007052 005"7 210571. TST TEMP 
2074 0070510 111014111 SEQ .+4 
2075 111070100 II!H10010 HLoT 
20710 00Tll1102 104401'1 SCOPE 
21377 
211J7B /TEST ADO INDIRECT 
20Tfl 0070&4 005000 CLR XIil 
2ll1B0 0070&& 0&3'1'00 014742 ADD •• 8,%0 
2081 007072 022700 125252 CMP 1I125252,X0 
20B2 007076 001401 8EQ .+4 
2083 007100 104006 HLoT 
20B4 1lI07102 101141110 SCOPE 
21385 
20e& 0071011 005037 111111774 CLR "TEMP 
20B7 007110 062737 125252 014774 ADD '125252, UTEMP 
2088 01217111» 02i!737 125252 014174 CMP '125252,UTEMP 
2089 0aTUII 001401 8EQ .+11 
2090 110Tl26 104006 "LoT 
21391 1I1!I7130 104400 SCOPE 
211192 
21193 007132 012731 125252 0111774 MOY '125252, UTEMP 
2B94 0117140 11&7737 005&14 014174 ADD U+6,UTEMP 
2095 1IJ07146 023727 0147711 117177 CMI' UTEMP,it-! 
2096 007154 001401 SEQ .+4 
i097 007156 104006 HL.T 
21l19B 00T1U 1044013 SCOPE 
2099 
2U10 'TEST UNARYS INDIRECT 
2101 0071&2 012737 117177 014TT4 MOY '-I,UTEMP 
2102 11071 TQ! 005037 0147711 CLoR ,.TEMP 

DFKTG .. ,l MlCY 11 27 (&57') 1&-NOY-75 15: 47 PAGE 48 
DFKTGA.SRC BACKGROUND CPU TESTS 

21113 007174 005737 0147711 TST ,.TEMP 
2104 1107200 001401 8EQ .+4 
2105 007202 101112106 "L.T 
21010 0072011 104400 SCOPE 
iUT 
210& 001206 012737 125252 014774 MOY '125252,UTEMP 
2109 007214 005137 014774 COM .. TEMP 
21U 007UfI 022737 052525 0111774 CHP '052525, .//TEMP 
2111 01117226 001401 8EQ .+4 
2112 007230 104006 "L.T 
2113 007232 104400 SCOPE 
2114 
2115 1107234 005037 014774 CL.R UTEMP 
21110 0072110 005237 014774 INC UTEMP 
2117 0B7244 022737 0021001 0147111 CMP 'I,UTEMP 
211B B07252 001401 SEQ .+4 
2119 007254 104B0' "'L.T 
2120 1107256 1044110 SCOPE 
21il 
2122 0072f10 005037 il14774 CLoF! UTEMP 
2123 B07264 005377 00550& DEC fTEHP+2 
2124 007271!1 1lI23727 014774 117777 Cl4P UTEHP .... 1 
2125 1107276 001401 SEQ .+4 
2li6 007300 10400& HLoT 
212'7 007302 104400 SCOPE 
i!128 
2129 00731!1/1 01i!737 B01!1001 014174 MOV 'I,UTEMP 
21313 007312 0B5437 014774 NEG UTEI4P 
2131 0B7316 022737 177777 014774 CHP '''1, "TEMP 
2132 007324 001401 BEQ .+4 
2133 0073210 104006 HLoT 
2134 00733121 104400 SCOPE 
2135 
2136 ITEST INDIRECT ADORESSING WITH INDEXING 
2137 ITEST COMPARE INSTRucnON 
2138 007332 02T727 1lI05406 125252 CM" '8+2,/,125252 
2139 00734e1 0131401 BEQ .+4 
i!140 007342 104006 HL.T 
2141 007344 104400 SCOPE 
2142 
21" 007346 BUH7 125252 00537e1 CM .. '125252, '8+2 
2144 007354 101401 BEQ .+4 
2145 e073510 10411106 HLoT 
214f1 e07360 10440' SCOPE 
2141 
2148 107362 0i7777 B05356 005354 CMP '8+2"8+2 
2149 Be7370 001401 BEQ .+4 
215e 11107312 104006 HLoT 
2151 1lI073T4 104400 SCOPE 
215'2 
2153 /TES7 MOV! INSTRUCTIONS 
2154 112173710 017700 005342 MOV 'B+2,xe 
2155 e011102 022700 125252 CM" "2525i, U 
2156 eeT406 118U01 SEQ .+4 



D'KTG.A MACY 11 Z1 (657) U-NOV .. 15 151 ~T "AGE "' DI'KTGA.SRC lUCK GROUND CPU TESTS 

2151 1174U 10110'" HLT 
21 58 1101412 1011410 SCOPE 
2159 
21f11 110141/1 IU1n 125252 005S511 HOV Uc5252,ITEMp+2 
21.1 1lJ01422 02]731 0111742 1111/1774 CM" "B,UTEMP 
21f12 1114J0 01111/101 BEQ .+4 
2U! le11132 U4l/l06 HLT 
2164 e07434 1IIl1lll0e SCOPE 
2165 21.' 101'36 017711 005302 005322 HOV '8+C,.C+C 
2161 le7444 11123131 1111/1142 014764 CHI' 'IIIB, ... C 
lUI 01111452 01111/111 BEQ .+4 
2169 lIIe14511 1 IlJ II III 06 HLT 
2110 001456 11lJ4400 SCOPE 
2171 
2112 PEST BIC INSTRUCTION INOIRECT WITH INDEXING 
211S 1lJ1II14f111l U2700 177717 MOV 1II-1,n 
iU74 0074&4 011 77 1110 IIISS;!54 BIC 'B+2,X0 
2115 01117410 020027 052525 CMP n,.52S25 
2116 007474 001401 SEQ .+4 
2171 007416 11111101116 HLT 
2178 001500 10l1li00 SCOPE 
2119 
USe 0e15112 11112131 177111 1111/1774 MOV hi, UTEi'll' 
2181 007510 1II11i!111 li!Si52 01115i!1IIIl BIC '1i!5252, liEMp +2 
i!U2 11101516 lIIi2n7 0525i5 01/17711 CMP '52525 ... nEMp 
iUS 111015i4 IlJU401 BEQ .+11 
2164 ee1526 101101116 HLT 
2185 001530 1044l11e SCOPE 
i18. 
2181 1lJ01532 12112137 I111TT 111111764 MOV '-l,UC 
2188 11111175110 047TT1 011152111111 11105i!i0 BIC "B+c,IIC+2 
i18. 011175116 0i6711 1305210 0147611 CMP A+10,"'C 
,!1'1II 01111554 IIII11UlIIl BEQ .+11 
il'l 001556 104006 HL.T 
21'2 1307560 1011400 SCOPE 
1I1'S 
il'" 001562 0U700 1i!5252 MOV 111125252,%0 
il'5 11101566 167100 01115152 SU8 flB+i,U 
21'. 00T5U lIIi011127 011111100111 CHI' u,n 
21" 01117576 IIII11UlIIl BEQ .+11 
21'8 1II1111U0 111111006 HL. T 
21" 0111761112 10l1li111111 SCOPE 
221110 
2211 107.1114 012731 125252 014774 MOV '1i?5252, uTEMP 
2202 007612 166111 005124 00515& sur; B,IiEMP+e 
i203 11101620 o III 1401 BEQ .+11 
2UII 111111762i 101101116 HLT 
221115 01117624 11111140111 SCOPE 
22111. 
2281 1111117&26 l!J1i737 tl!5252 0147111 MOV '1i!':I252,"'TEMp 
221118 0076311 161777 I11III511811 11111151311 SUB "8+2, flTEMP+j! 
221119 1110Tft42 005737 014174 TST UUHP 
2iU 0076116 0014911 BEQ .+4 

OI'KTG-A HACYlI 27 (&51) U .. NOV-75 15.47 PAG! 50 
OFKTGA,SRC UCKriROUNO CPU TEST! 

2211 IilIl TIl 50 10000ft HLT 
2212 01117&52 1111440'" SCOPE 
i21!1 
2UII ITEST ADO I~IOIRECT I'IITM INDEXING 
2215 01117&54 0050111111 CLR X0 
221& 101.5& 067701'1 111050"i ADD "8+2,%0 
2217 I1I1117&ft2 lIIi2TIIIIII 125252 CMP '12525i!,1111 
UU 007 •• & 0111141111 BEQ .+. 
2219 III!17 117 III 10110111. I4L.T 
22211 11071172 10440111 SCOPE 
n21 
2222 11107"'4 00511137 014714 eLR .. TEMP 
2223 11111117111111 111.27.,., 125252 01115070 ADD '125252,flTEMp+2 
22211 11111117111& 11122131 125252 111147111 CMP '125252 .... TEMP 
2225 11107714 111111 UIII 1 BEQ .+4 
2226 11111171& 104011l& HI.T 
2221 le77211l 111144111111 SCOPE 
2218 
2229 1111111122 IIIU137 125252 014714 MOV '125252, .. TEMP 
2230 007730 1lJft7717 III 05 I!J2 II 111050111 ADO ..... ,fTEMP+2 
2231 0111773& 02:n27 11114774 177777 eMp "TEMp,.-1 
US2 1lJ2I7T44 1II1!J11111 BEQ .+4 
2233 011714& 10400& "'loT 
223/1 1II111T75111 1111441110 SCOPE 
2235 
2U. ITEST UNARy! INDIRECT WITH INDEXING 
2U7 1IJ1I7752 IIU73T 177711 11114714 MOV '''l, .. T!MP 
iUS 111117h0 1111115011 0111511112 CLR HEMP+2 
2U' 011177"" IIIIB5T31 111111714 TST "TEMP 
2!4e 001770 0111141111 BEQ .+4 
22111 01117772 11114111111. "'LT 
22112 11111177111 10441110 SCOPE 
2243 
22111 111077h 11112131 125252 11114770 MOV '12525i, ... TEMP 
2245 III Ul III III 4 005177 1110416. COM HEMP+2 
2246 0111l1111lll 0i!2U1 11152525 1111117711 CMP '11152525, UTEMP 
2241 eUIU& 111111/11111 BEQ .+0 
224S IIUIII2111 1IIl II 01116 HLT 
2249 eUII22 1IIl1i II 111111 SCOPE 
2i5111 
2251 11111112. 0115037 111141'1'/1 CL.R UTEMP 
2252 IIU030 111111527T 1II11111.,.! INC 'f!MP+2 
225S IIIUIIlJII I112ZU1 1I1lJ211111 11147711 CMP fl,UTEMP 
22511 111100112 110141111 BEQ .+11 
2255 lIIuellll 11114180. io4LT 
225, IUU. 111144111111 SCOPE 
2257 
ii'S 1111185111 1II111!111l31 111147711 CL.I! UTEMP 
US, eue511 005377 10IIn6 DEC IT!Mp+2 
2!U IUIIU BiHa7 014771L 117777 CMP •• TEMp, ... 1 
22ft 1 IIIl00U 00UU SEQ .+4 
22U IU0T1Z 10411106 HLT 
iUS 111111111172 11114421111 SCOPE 
22U 
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22115 01011)111 U2T37 00011101 11)111774 MOV '1,UTEMp 
221111 01"U2 005477 011)41110 NEG 'TEMP.2 
2267 0101011 022737 H7777 0147711 CMP '-t,UTEMP 
22U IIUl14 9111401 SEQ .+4 
22ftCl 01011b 101100& HL.T 
2270 0101i!1!I 104400 SCOPE 
2211 
2272 0U122 91273'1 1'11177 0147711 MOV jI"I,.IIITEMP 
2213 0U130 0002111 SEC 
2274 010132 011)5577 011)41140 ADC fTEMP.2 
2275 01013b 005731 014174 TST UTEMP 
22711 0Ul112 001401 SEQ •• 11 
22'17 01211411 U1I0011 HL. T 
2278 Ull1l1b 10111100 SCOPE 
2279 
2280 011115" 012731 000001 014174 MOV '1,UTE"'P 
2281 01015b 0002111 SEC 
2282 11101110 005&'!'T 004bl! SBC fTEMP+2 
2283 0Ulf111 005737 0111774 TST UTEMP 
2284 01011~ 001401 BEQ •• 11 
2285 010112 10400b HL.T 
228b 0101111 1041100 SCOPE 
2287 
2288 ,TEST OF CO"'BINED INDEXING AND INOIREC'T' 
2i!S~ 0101h 11)12100 117172 MOV '-&, X0 
2290 010202 027027 0111752 125252 CM!' U(0l,'125252 
22"'1 010210 00lUl BEQ .+4 
2292 1110212 10411.111.111 HLoT 
22'13 11.110214 104400 SCOPE 
2294 
2295 0102111 0127011) 177772 MOV .-b, XI!! 
22"'" 010222 022170 125252 014152 C"'p '125252, .. (1/]) 

2297 010230 001401 BEQ .+4 
2298 010232 101100b HL. T 
2299 010234 1044011.1 SCOPE 
2300 
2301 01023b 0127011.1 177712 MOV .-&,%0 
2302 121102112 121 1i!T 121 1 000002 MOV 1+2,X1 
2303 121 1 l2Ii!4b 021071 0111.,52 0111T52 CMP U(0),"C1) 
2304 1110254 011111101 BEQ •• 4 
2305 01025& 10110011 HL. T 
23011 1211021»0 1011400 SCOPE 
2307 
2308 rTEST BIC INSTRUCTION 
2309 1l102b2 I1)U700 00011.106 MOV 'H,,%0 
2310 0102b6 0127b7 177777 02111500 I'IOV "'1,nMP 
2311 0102711 011H1U 11.1111752 0011472 BIC U(0),TEMP 
2312 11.110311.12 121227b7 125252 012141164 CMp '125252,HMP 
23l! 11110311!1 0011101 BEQ .·4 
2314 010312 104006 "'L.T 
2315 0103111 112111400 SCOPE 
2316 
2311 010316 012700 1 '77712 MOV , .. f),%0 
2318 010322 012737 17'7777 1II141b4 I'IOV lI-l,"C 
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2319 0103311.1 01127111.1 125252 01117711 BIC '125252, nEMp (l2Il 
2320 11.1 1033b 02312" 0147&11 052525 CMp UC,#12I52525 
2321 010344 001401 SEQ ,+4 
2322 010346 10411)06 "'L.T 
2323 010350 1111440121 SCOPE 
23Z4 
2325 11110352 11.112737 177711 0l11Tb4 MOV iI-l,UC 
2326 010360 12112700 111'772 MOV '''6,%0 
niT 010364 0U701 177'772 MOV '-b, XI 
2328 010370 04UU 014T52 014774 Inc fA (0l, 'TEMP (1l 
232' 010376 022737 052525 0147b4 CMP '052525,UC 
2330 11110404 001001 SEQ •• 4 
2331 1!J10406 104006 HL. T 
Z33! 010410 104400 SCOPE 
2333 
2334 'BINARY INSTRUCTIONS 
2335 IINDEX, AND INDIRECT TEST OF POP-11 
2336 JTEsT COMPARE INSTRUCTION INDEXED 
2337 11)10412 012700 177710 MOV .-u,n ,MINUS 10 TO REG" 
2338 010416 126027 014752 0e0252 CMP!! A (0) ,1000252 , CA INOEX By MINUS ifill TO 1125252 
2339 010424 12111)1/11111 SEQ .+4 
2340 010112b 1I1J4006 HL.T 'COMPARE IoIITH INDEX FAILED 
2341 010430 111)11/100 SCOPE 
2342 
2343 01043l! 012700 177770 MOV .-u,n 'FOR INDEX 
2344 010436 122., fI0 e011252 014752 CMPB U00252,A(0) ,. INDEXED 
2345 010 444 e014l!Jl BEQ .+11 
23411 01011411 10411.1011 "'L.T 
2341 010450 10441!1111 SCOPE 
23118 
234' 1!J10452 012700 11100010 MOV UIII,%0 JINDEX 
2350 0104511 12U27 0una 00111U5 CMP8 ACI1) ,1011.1111125 
2351 010464 001401 BEQ .+4 
2352 0101166 1011006 "'L.T 
2353 1!J10470 10400e SCOPE 
2354 
2355 e10472 0U700 e00e10 MOV '10,U 
2356 010476 1227fte lIlelllU5 111111752 CMPB '1II0U25, H0) 
235T 010504 001401 SEQ •• 11 
2358 010506 1 ell eIIU, "'L.T 
235", 010510 104400 SCOPE 
2n., 
236, 010512 IIIUT0e 1'!'T710 1'10'1 '-1III,xe 
23112 e105U. 12611160 014T52 1'114752 CI'!PB ACIIl) ,ACe) 
n63 11110524 210141111 SEQ .+4 
UU 0111526 111)110911 "'L.T 
2365 1110530 1011410 SCOPE 
U .. 
2361 010532 012700 000010 HOY ,+U,XI1J 
Uti eUlS36 12611160 e14752 1!J14752 C14P8 lce),A ce) n., 0U15411 eeu!IJ1 IlEQ •• 11 
2370 0105411 10110e6 HLT 
iJ71 Busse 104411.10 SCOPE 
2J7Z 
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1313 IUS52 UZU0 111770 HOV hU,n 
i314 IU55f1 Ui7U 10melll HOY '+4,U 
nn UISU lUlU U47!!2 1114752 CMPB • [I) ,l (1) 
i3h I 105 Tel 1IJ01401 BEQ •• 4 
1377 1U157&! 104011' H~T 
2378 111105711 10114l1li SCOPE 
13.,. 
1310 1111111516 lUlU IIIU152 114TSi CMP8 • (1), A (Ill) 
2311 IIIUfl04 IIJ0UIl BEQ •• ,1 
UI2 IU"'fI 1IIl1l1ll0f1 H~T 
2313 IUUI U44111111 SCOPE 
i314 
nB!! 110612 UiUIII 177774 "'OV '-11,"0 
23ee. UIII616 Ui701 1Il00010 MOY .. u,u 
i311 0106i2 li'0U 11114152 IIIl475i CM,,!,! 10(111),10[1) 
nIB 1111063111 IIIIIIUllll BfQ •• 11 
23" 0Ufl32 104111111C1 H~T 
U'I 1111116]4 1044110 SCOPE 
U'1 
2392 I1Jl1ll63f1 Uii!1I11" 17777. ",ov '.4, "0 
2393 IU"4i 11Z711 "111"1'11111 HOV '1111,'" 
2na BUb46 U'l61!1 1111752 11111752 CMP!l '(1) ,'(I!I) 
i395 IU6511 1011101 BEQ •• ,1 
239, 1111165. U410' H~T 

23" 1,51166111 U41101 SCOPE 
21'1 
2399 rTEST "'aVE INSTRUCTION FOR INDEX 
24111 1I11116U 01270111 177771 MOV '-10,U 
Ulll 01066' 11ltlllfl1 1114752 11104100 Hova '(0) ,TEMP 
2U! 01111674 126127 104"711 000252 CMF'B TEMP ,100"252 
241113 IIU1"2 1110111U 8EQ •• 11 
24114 "U7011 101100f1 H~T 
iU5 IU70f1 10114111111 SCOPE 
211'" 
2417 010T10 01i!700 00111010 MOY '+10,%0 
UII 011714 1161" 014752 11104152 MOV8 'CIII) ,TEMP 
21119 IUI722 126121 0040116 1110111125 CMPS TfMP,e00111125 
ill 11 010730 11101401 BEQ .+4 
Z411 0U132 104111'" HI.T 
i412 1111311 U~40111 SCOPE 
i4U 
21114 110736 1111i!100 17171111 MOV ... U, %111 
ill1S IU142 112760 125252 0111774 MOVB • 1ii!5i!52 , TEMP (0) 
211U 111150 12lTi7 0147641 125252 CMPS "C"125252 
1411 111156 "111141111 SEQ .+11 
2411 1111176111 111111016 M~T 
2111' 111,,762 U4111110 SCOPE 
211i!11l 
i4i!1 1/I1071t4 IU270111 11110010 MOV '+1101,%111 
211ZZ 01111170 11271t1!J 052525 0141711 "'OYB UJ52525, TEMP (0) 
211a3 flU716 123727 015004 052'525 CMPB UTEMP+tI!J, .. 525;>5 
24i!4 011004 001401 BEQ .+4 
IU5 11111006 1011006 H~T 
UU 111010 104400 SCOPE 
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2427 
2428 ,TEST BIC INSTIIUCTION FOR INDEXING 
un 111012 012711' 177777 0037511 MOY '-1. TEMP 
2430 111l1i0 11112700 177170 MOV '-Ul,U 
211 31 0110211 146067 01i175i 003742 BICB A (Iil), TEMP 
2432 011032 126127 003736 177525 CMP8 TEMP .1177525 
2433 1111040 101401 SEQ .+11 
24311 U1U2 104006 HI. T 
243'5 U1UIL 10111110 SCOPE 
lUll 
itU? U1046 012767 177717 1'103720 MOV '-l,TEMP 
2438 01 10511 0U700 100010 MOV '10,10 
243. U1III60 1116061 014152 003706 UCB A (0) ,UMP 
21141 011111'" 126127 003782 0071t52 CMP!! TEMP, '007652 
2441 011074 001401 efQ .+~ 

244' 01111176 U1I0011 HI.T 
24113 011100 1111111100 SCOPE 
2444 
2445 011102 012731 177777 01S004 MO\l hl,.tTE"'P·U 
244f1 Ul110 01i108 800110 MOV '1",'0 
2447 O11114 1112760 125252 11114174 BIC!! '125252, TEMP (0) 
24411 011122 123127 01S004 1111112525 CMPS UTEMP+ 10, '2525 
2449 11113111 001401 BEQ .+11 
2451 011132 104006 H~T 

2451 111134 1044110 SCOPE 
2452 
2453 IU1136 012100 1771711 MOV '-10,%0 
211$4 0111112 IIU76T 117777 11103614 MOV '-I,TE"'P-10 
21155 "11150 142761 O52525 01131t0b !lIe!! '052525, TEMP-I 0 
245. 011156 126727 1103612 12525i! CMF'! TEMP-10.U25252 
211S7 0111&4 001401 BEQ .+4 
2451 ItO'" U 40111 III MI.T 
211S. 011170 101111011 SCOPE 
I4U 
2461 ITEST UNARVS INDE~ED 
246i! III 11 7, 012737 117Tn 014774 MOV '-1, 'IITEMP 
2 .. 3 011200 012100 177770 HOV hU,U 
24 .. U1i!04 1050l1li 0150011 CI.RS 0(0) 
2US 011210 U5737 0147711 TST! 'UEHp 
211'" Uli!lll 11111101 BEQ .+11 
24'1 IHl21' 111111006 HI.T 
IOU IU220 111140111 SCOPE 
iU' 
2na 0U222 U2737 177771 11114714 HOV '''l,''TE'''P 
UTi 111230 0U7011 117170 HOv '·U,IIII 
IUZ 11111234 IU01111 0150114 CloRe O(0) 
2475 IU1240 023727 111111774 177400 CHP UTEMP, '177 400 
2014 11111246 0011101 BEQ .+. 
lII15 111 250 ulln" HI.T 

24" U1252 10111101 ICOPE 
U'f1 
iUU 111125. 0U73T 117117 11114774 HOV "I, .. TEMP 
1479 l1un 012110 111771 HOV '·7."0 
aUIl 1II1U" 105060 0150114 C~"8 0(0) 
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2411 IU2TZ IUT2' 114714 11100377 CM!' "TEMP, tl00 IIJ 371 
U82 111300 001401 UQ •• 4 
i!483 1U1311i! 1III4na MLT 
2414 0113011 11114400 SCOPE 
2485 
i41. 111316 lII1iT3T 1 T7777 0147711 MOV "l,UTEM" 
241' 111314 1iIl270III IIIlIIIlU MOV hU,1II 
2481 111321' 111151 .. UUU i:I,.R! CUll 
2489 1U1324 105731 unTIl TSTB UTUIP 
2490 IU331 001401 I!IEQ •• 11 
249, 011332 101111111111 MLT 
21192 U1334 1011110111 SCOPE 
2493 
2 ••• 01133a lII1iH31 177777 111141711 MOV jI·1,UT!MP 
21195 11113411 111127011 1777'10 MOV ' .. U,III 
2496 1111350 1051110 1l150!114 COMB Dell) 
2491 011354 105737 fJ!4TU UT. .. TEMP 
2498 1113110 o III 111 III 1 I!IEQ .+' 
i119, 0113112 111111006 MLT 
25.,., 1113U 104400 SCOPE 
2501 
2502 0113116 1IIl2737 177777 014774 MOV "-l"nEMP 
1,i/l3 liii131'ii liiiiHH; 0i001VJ 1;10y =·1~,%2 
i!504 011401' 1052&0 0111764 INCB C(0' 
2515 0114011 105737 0111774 TSTB '.TEMP 
2506 011410 001401 BEQ •• 4 
25i11 011412 104006 MLT 
2508 011414 104400 SCOPE 
2509 
25U 111416 1Il12T37 00111001 014714 MOV Itl,UTEMP 
2511 0114i4 012100 1117711 MOV 11"10,"0 
2512 0114311 10536111 015004 OECS 0(0) 
2513 011434 105737 014114 TSTS UTEMP 
2514 011440 001401 BEQ .+4 
2515 011442 1011111e6 HL T 
2516 011444 104400 scoPe: 
2517 
2518 011446 1112737 00111001 014714 MOV 111, 'IfTEMP 
2519 11111454 012700 000010 MOV h10,XIII 
2521 0114" 111l511U 014764 NEGB C(0) 
2521 011464 023727 014774 000377 CMP UTEMP,1I377 
2522 011412 001401 BEQ .+11 
2523 011414 104006 HLT 
25i!4 0U416 104400 SCOPE 
2525 
1S26 011500 01273'1' 177777 1Il111774 MOV '''1, 'IITEMP 
2521 0115121' 01210121 177770 MOV '-10,"0 
2526 011512 000261 SEC 
2529 011514 1055&0 015004 ADC8 DC0J 
25313 0115213 023127 0141711 1111100 CMP ,*TEMP,II177400 
2'331 011526 0111 lIIe 1 BEQ .+11 
2532 0115]e 1011006 HI.. T 
2'333 2111532 104400 SCOPE 
2534 
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2535 011534 012731 000001 01/11711 MOV .t,'IfTEMP 
2536 12111542 012700 000010 MOv hli1,XIII 
25n 011546 001112U SEC 
2538 011550 U5e.., 014164 SBce C(0) 
253' 12111554 00513'1' 1!l147711 TST UTEMP 
2'340 011560 0011101 SEQ .+11 
2541 011562 1 III 1.1 006 MLT 
25112 0115114 101.11100 SCOPE 
2543 
2'344 "EST INDIRECT AODRESSING 
2545 ,TEST COMPARE INSTRUCTION 
2546 121115116 t 23727 011.1142 e00252 CMPS "S, '000252 25111 0115711 001401 BEQ .+11 
2511' 1211151. t04006 HLT 
2'34' IIl1lf100 U41100 SCOPE 
2550 
2551 1Il11602 122731 125252 01117112 CMP8 '125252,,.B 
2552 011610 0011101 SEQ .+. 
2553 011612 U400e. HLT 
2554 011&111 1011400 SCOPE 
2555 
2556 'TEST MOVE INSTRUCTlONS 
i551 12111616 113100 0141112 MOVB "B,10 2558 011622 122100 000252 CMP8 *001252,U 
is'' 111626 11101401 BEQ .+4 
2560 1Il11630 1un. HL.T 
2561 011632 11111.1400 SCOPE 
251/2 
2563 011634 11273'1' 125252 11111774 MOve U 25252, UTEMP 
2564 IUU2 12e.7J1 II1IJl074 8111774 CMPB B,UTEMP 
25., IH650 001401 BEQ .+11 
2566 111652 101101116 MI.T 
2567 IU6511 111141110 SCOPE 
Z5118 
2569 ,HST UNARYS INDIRECT 
2n0 011656 012731 177717' 114774 MOv h1"nEMP 2511 IUIl6. U5n7 114774 CLRB "TEMP 
2512 0116113 1323121 fl1417'11 17''74lfl CHP UTEMP, *177 400 
2573 0UII,. 1301401 BEQ •• 4 
25111 011100 1 U0111 ML.T 
2515 011 TIll 2 104400 SCO'E 
25711 
2577 IUTeIL 1Il12737 125252 0147711 HOV '125252, flITEMP 
251& 111712 105131 1114175 COMB "TEMP+! 2519 011716 12ZTl7 152651 114174 CMP '052652. ,*TEM!' 258e 1117211 00140! I!IEQ ••• 2581 1117211 1011006 ML.T 
2582 111130 lun0 seO"E 
25B3 
2584 1111132 005037 01417'4 CL.R UTEMP 
2585 011736 105231 IIl14TTS INca UTEM,,+! 
2586 011142 022731 100400 0111774 CMP U00,"HMP 
2511 011150 111411 I!IEQ .. ' I", 111152 !0111l06 MLT 
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2'89 1111154 104400 SCOPE 
n9" 
259 1 11111" 105031 U41711 CLI! UTEMP 
2592 1111162 105311 103"10 DECB fTEMP.2 
2'93 111111". run27 U4114 0IIl0317 CMP UTEI4P,U17 
2'94 IU774 101401 II!Q •• 4 
2'95 11117& 1011"0~ HLT 

2'" 11utt 104400 ICOP! 
2"1 
2,911 112002 0IIl5Q31 114714 CLII .nEM,. 
2'99 112"0~ 1U731 000001 814775 140VII II,'IT!MP.! 
2UI 1112014 105431 114TT5 N!Ge "TiMP·1 
Uti 1U2020 12273T 117401 1114774 CMP 11 T1401, UTEMP 
2U2 IU026 001401 BEQ •• 4 
2U3 "1203" 114U' HLT 
2U4 1112032 114400 ICOPE 
2605 
2606 'TEST INOIFIECT ADDIIESSING WITH INDEXING 
2"'7 ,TEST COMPARE INSTIIUCTION 
2UII 
aU9 "12U4 IZ2TTT 125252 002702 CMpB 11 a5252, .8.2 
2.10 012042 101401 BEG •• 4 
2611 1112044 104006 HLT 
ilUlU "120116 114400 SCOPE 
2613 
2,,4 01205121 1271H 0016U 002"6 CMP! "'.2,.a.2 
2U5 012056 001401 eEQ •• 4 
261ft "120&0 104106 HLT 
2U1 1i112062 104400 ICO,.E 
261S 
2619 ITEST MOVE INSTIIUCTION8 
2620 112064 11 H01 0"2ft54 MOVe n.2,U 
2UI 012010 12i100 125252 CHpB l1a5a52,U 
26a2 012074 001401 IIEQ .+4 
2623 1i11207& 1011006 HLT 
2624 "12100 104400 SCOPE 
2.25 
262. 012102 l1aH7 125252 01!l2"E> MOV!! U25252, fTEMP+2 
2U1 IU2110 1211731 002~2& 0141711 CMPB B/.nEMP 
2US 012116 001401 IIEQ ,+4 
2U9 012120 104006 HLT 
a630 1112122 114400 SCOPE 
2631 
2.n 012124 111177 001~14 "02634 MOvB '8+a, 'C+2 
a633 012132 1i!U31 002&04 1111764 CMP!! B, •• e 
2634 0U1110 001401 IIfQ .+4 
2635 0U1II2 1011006 HLT 
263. "U1114 104400 SCOPE 
2631 
iU38 'TEST eIC INSTRUCTION INDIRECT wITH I~DEXINCi 

2639 "li1116 0UUJ0 I"HH 140v Ihl,UJ 
260411 012152 !471011l 01125 .. BICS .e+a,u 
2641 "1215& la0021 115i15a5 CMPB XIiI, .52525 
2642 lI1al1t2 011401 Be:Q .+4 
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2643 1121'4 104006 HLT 
2U4 0Ul&& t0411011 SCO"E 
a645 
2646 012170 IIU737 177771 U4774 MOV ",. ,'.TEMP 
2.47 lUlU 14i111 U5252 00251'2 IItce It a5252, nEMP+2 
2UII "12204 122U7 1151515 014114 CMPB '52525, UTE"P 
2649 "12212 1101401 IIEQ .+4 
2UI 112214 U4016 HLT 
2651 U22U 100400 SCOPE 
2.51 
2653 012i20 1I1i!137 111777 014764 140V '-1,f.C 
2654 "1i!a26 147177 1'11'12512 002532 IIICB '8.2"C+2 
2.55 "12234 U6UT 11212522 014164 eM"!! h10,UC 
2.5& 012242 1101401 BECI •• 4 
2657 012244 U40" MI.T 
a.511 012246 104400 SCOPE 
265. 
2"11 'TUT UNARVS INOIRECT WI71o1 !ND~'lNG 

26'1 012250 0U737 177717 114774 140V h1,'tTEMP 
2Ui! 01225& 105077 1102514 CLlle 'TE''''+2 
26113 0U2U 105737 1114174 TSTe UT;!MP 
26114 1iI122&f1 0111401 BEQ .+4 
2&65 012i!70 104106 HLT 
26 .. IIUITi! 104400 SCOPE 
aU7 
26U "12214 110503T 014774 CI.R .. TEMP 
2&U 012300 U5277 1102472 INce 'TEMP.2 
2670 11123"4 12a137 000011 1114774 CM"B 'I,UTEMP 
2U1 1iI12312 001401 IIEQ ,.4 
iUi! 112314 U4006 HLT 
2673 1112]16 104400 SCOPE 
2674 
2675 11123211 0051137 014774 CLR UTEMP 
2." "12324 105377 00i446 DECB 'T!M".2 
2.17 012330 1 a3Ti!1 014774 117777 CMPe UTEMP,'-1 
2U8 012336 101Ul II!Q .+4 
i!679 "U3411 1114110. HLT 
UBI eU!42 10114011 SCOPE 
2681 
2U2 "12344 IU737 08011111 U4174 MOV ,II.,UTEMP 
aU3 UUS2 105477 1102421 NEG!! fTEMP.2 
260$4 012356 122737 177T77 814174 CMpB hl,UTEMP 
2685 Ui!3U 1101401 IIEG .+4 
aU6 0123&6 10411011 HLT 
260$7 1112371 1044011 SCOPE 
2688 
iI .. 9 012372 1112737 117777 U4174 MOV lII-l,UTEMP 
U" Uil4U 1I"02U SEC 
2&9, 1I&a40i! 105577 0unll ADca fTEMP.2 
iua 0124" lJi!il737 lHUIL 0un4 CMP U774011.UTEMP 
2&9, IIU414 1101401 er:Q , .. 
U94 0120" 104006 HLT 
au, 1112420 U57!7 014'TT0 TITS '.TEMP 
a", 1il12424 0014lill BEG •• q 
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2&9'1 IIJU42& 10411l11& HLT 
2&98 1/112430 104400 SCOPE 
2699 
271210 1/11243t! 0U131 00001211 014714 MOV 'l,"TEMP 
2701 012440 0002&1 SEC 
2702 1/I1ii!442 105377 00ii!330 DECA IITEMP+2 
2703 01ii!44& 005131 014714 TIT 'tTEMP 
2104 11lt2452 001401 BEQ .+4 
ii!705 1/112454 1041!J0& HLT 
210& 01245& 104400 SCOPE 
211111 
211'18 'TEST OF COMBINED INDEXING AND INDIRECT 
2709 1'1 1 ii!4&0 0U10121 177772 MOV '_&,ll!! 
2710 1/1124&4 1271'121 1/114752 125252 CMPS uce) ,'125252 
2711 1/I1247l! 001401 BEQ .+4 
2112 12112414 10400& HLT 
27U 0124'/'& 10441'10 SCOPE 
2114 
2115 1/I125iZ10 1111270121 177712 MOV '.&,11'1 
21U 1/112504 0U7G!11 000002 MOV h2,U 
2717 1/112510 127011 11114752 014752 CMpS U(III),"(1) 
2118 12I1C!516 001401 BEQ .+4 
271' ~1i!52~ 10/lil'l0& H~T 

2720 012522 104400 SCOPE 
2TiH 
2722 /TEST BIC INSTRUCTION 
2723 012524 U2700 0001210& MOV '+6,10 
2724 0U5J0 01C167 171771 12102236 MOV hl, TEMP 
2725 01253& 14106 T 014752 002230 BlCB UCIIl) ,TEMP 
272& 0125"" 122767 125252 002222 CMPS '125252, TEMP 
2721 012552 0011.101 BEQ .+4 
2728 012554 11'14006 HLT 
2729 1il12556 1121440121 SCOPE 
213121 
2nl 121125&121 121 U7 1210 177772 MOV '-b,10 
2732 121125&4 012731 177771 12114h4 MOV '-I,"C 
2733 12112512 14277121 125252 014774 BIce '125252, ITEMP (~) 
2134 ~1260121 123'1'27 121147b4 000125 CMPB "C,tII2I~~125 
2n5 012b12l6 12101401 BEQ .+4 
2136 12112610 10400& HLT 
2731 012b12 10440121 SCOPE 
2738 
2139 012&14 012100 11114144 MOV '&+2,10 ,ADDRESS OF ADDRESS OF B 
2'1'4121 12112&20 111250b7 01212116 CMP , (0J +, B 
2141 12112624 001401 SEQ .+4 
2142 012&26 104006 ~LT 
2'1'43 12112&30 1011111110 SCOPE 
2144 
2'1'45 012632 012'1'00 014746 MOV 'B+4,X0 
2746 012&36 025067 I2I121UI2I0 CMP "(0),B 
2741 12112&42 001401 BEQ ,+4 
2748 012&44 10400b liLT 
2149 121126116 104110121 SCOPE 
215121 
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2751 012b50 01210121 12114746 MOV .B+4,UI 
215i! 11112654 1250&7 00206i! CMPB .- (0),S 
i!753 12I12bbl2l 001401 SEQ .+4 
2154 012&b2 1040121b HLT 
2755 12I1i!b64 104400 SCOPE 
i!756 
2157 l2I1i!bb6 012100 014771!1 MOV 'C+4, XI! 
2758 12I126'1'i! 01oi!'I'l7 177771 121147611 MOV ' .. 1,"C 
2759 1211210111 10512150 CLRB '-(0) 
i!760 12I1i!70i! 023'1'27 121147611 17741210 CMP UC,U '/'7400 
2761 12I1i!110 11101401 BEQ .+4 
27&2 12112112 10400& HLT 
21&3 012714 104400 SCOPE 
21U 
21&5 012716 012737 117171 12114764 MOV '-1, "C 
27b6 12112724 012700 177772 MOV .-&,10 
2761 1211213121 1211271211 1'/'1172 MOV '.b,11 
27b8 12112134 14711171 12114752 12114774 BIce ,. (0), 'TEMP 0) 
27b9 12112742 11122737 111525 0147&4 CMP *l71525,UC 
277111 012750 001401 BEQ .+4 
2771 12112752 1121411113& MI.T 
2772- 12112754 104400 SCOPE 
2713 
2774 I8ET UP TO TEST T!'tAT Rill IS NOT DESTROY EO B'I' FALSE SEI.ECTION 
2775 1211275& 12112700 052525 MOv '52525, XI! /THIS IS CHECKED LATER IN PROGRAM 
2776 
2717 ,TEST JSR lNSTRUCTION 
2778 121127&2 004767 00012102 JSR Xl, TJSR2 ,PLACE PC ON SUCK 
2779 111127&6 01210405 TJSRll SR TJSR3 'RETURN HERE ON RTS 119 
2780 12112770 121627 12I1i!7b6 TJSR21 C14PB nb,tTJSlll ,CHECK FOR CORRECT PC ON STACK 
27Bl 012774 001401 BEQ .+4 
i!T82 12112776 10400& HI.T , INCORRECT PC ON STACK 
2783 12113000 12100207 IITS U 'RETURN TO IMST AFTER JSR 
2784 12113002 10440121 TJSR31 SCOPE 
2785 
2186 01301214 12113121257 CCC 
2181 1211312106 1211214717 JSR u,n7 /INSTRUCTION UNDER TEST 
2788 01301121 121027 1211301121 CMF'B n&,tTJSR3+6 'TEST THE STACIC 
i!789 01312114 001401 BEQ .+4 
2190 12113010 112141210& HI.T ,pC OF JSR DID NOT GO TO STACK 
i 19 1 013020 12105126 TST (6)+ ,REPOSIT ION TH! STACI< 
2192 013022 10440121 SCOPE 
2193 
2794 nEST N!STEO SUBROUTINES 
2195 QI130i!4 000257 CCC 'CLEAR CONDITION COOES 
2T96 01302& 0047&1 811211602 JSR U,SU8116 
2797 12113032 10041211 IIMI .+4 
2798 QI13U4 104006 HLT ,JSR OR RTS FAII.ED 
27'9 12113036 1110141211 B!Q .+4 
i!800 1211304121 112141/10& HI.T 'JSII 011 RTS FAILED 
181211 I2IUIU2 10241211 BVS .+4 
2802 8113144 U40U HLT ,JSR OR IITS FUl.!O 
281213 113814& 103401 BCS •• 4 
2804 QI13050 112148106 HLT ,JSR OR IITS FAILED 
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zel! 11305Z 104400 SCOPE 
aliI. 
Zel7 ,TIlT FlOTATE 000 BYTE 
ZU' IIU054 1044011 SCOP( 
zlIn 113056 1002'57 cce 'CLEAR ·C· 
illl 1138111 l1i767 Ul4U 1I17lfl MOY '1234'5I1,T!M" 
ZIIH 111130U 1111106., GIl 17 III AOAB TEMP·l ,ROTATE ODD eyTE 
aua 11113171 1034111 IICS .. ' 
2813 11113074 104"fI IoIL.T ,C NOT SET 
allu 11301f1 Uli!401 BIIS .+' 
2111'5 11113100 104006 IoIL.T ,V NOT SET 
ZUfI 11113102 0Zi.,.., 05145. IUIIU C"'P 1e514511, TEMP 
2UT 013110 001401 II(Q .+' 
ZII18 l1113llZ 1040" HL. T ,ROUTE 'AILED 
au· 11113114 104400 SCOPE 
a820 
i!8iH 111131111 11J011JZn SCC fin C 
Z8i!Z 113120 01i7U lun. 011UfI MOY 'Ul4SII,TE"'P 
aU3 01312f1 10f10U 001 .. 3 110118 TEMP+l 
21114 01313Z 103401 8CS .+4 
aBa5 1U3134 104006 HL.T 'C NOT SET 
aU6 01313f1 10101'll IIVC .+4 
aUT 111131110 104006 i'lL' ,V NOT CLEARED 
aUII 11113142 022.,U 1511156 0"flZ4 CMI' '1514SfI,TEMP 
zn. 11113150 00141111 ilEa .+4 
1830 013152 10400f1 HLT 'ROTATE II'AlLED 
Z831 013154 104400 SCOPE 
2Ul 
ZII33 01315f1 000257 CCC 
aU4 0131U 012767 1234SfI 00160f1 MOV '1ii!34SfI,TfMp 
ZU5 0131U 10f>1U 001f103 ROL8 TEMP+l 
183f1 0131"2 103401 8CS .+' 
283T 013114 104006 HLT ,C NOT SET 
iUII 01311f1 10illllll 8YS .+' 
ZU. 013200 104006 lolL. T ,V NOT SET 
11140 0UCl2 0121.., 011.,05f1 0015114 C"'P te4705f> , TEMP 
ill41 013210 001401 8EQ .+11 
2811Z 013212 1011006 IoILT ,ROUTE 8YTE FAILED 
1843 013Z14 le4400 SCOPE 
2S44 
iUS 013Z16 00i,.!77 SCC nET C 
ZUfI 013Z20 012767 12345. 00154, ,..OV '1 Z.54S6, TEMP 
ZU., 0132ZfI 10'167 011Jl'II3 ROL8 TEMp+l 
a1l411 11J13232 103401 IICS .+' 
ill'. 0\3<134 104006 HLT 'C NOT lET 
lSS0 013a3fl 102401 ellS .+4 
lS51 0132110 104006 IoILT ,V NOT SET 
assz 01324Z 02i1!"b7 11414'6 011J1Si!4 CMP '!II41456, TEMP 
ZSS3 013Z511J 011l1 411Jl IIEQ .+4 
1854 013252 1 ill 40116 HI.T 'ROTATE ODD nTE II'&IL(D 
2S55 U3254 U4411J11J SCOPE 
assfI 
21151 1il132S6 000257 CCC 'CLEAR C 
asss 013a60 01i!T&1 177H., 001511J& MOV '-1, TEMP 
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ill" U32f1f1 1I1l"2111 001503 ASAB TEMP+l 
2S'0 013212 llil.5401 8CS .+4 
211f11 0132111 104006 MLT IC NOT sn 
2UZ U32"fI 1I1l2001 IIYC .+. 
2S113 01330111 104011JfI I'ILT ,V NOT CLElItEO 
2864 013302 01U27 0U4 .. 177777 C,..P TEMP,t-l 
2S65 11J13310 011J1401 8Ea .+' 
U .. 11113312 10411J11J" HLT "HIH II'AIL!D 
28111 0133111 104400 SCOPE 
ZSU 
U .. 11113316 000277 SCC 
Ze70 11J13320 Ui!7b1 1"""" 1110144f1 MOV ' .. 1, TEMP 
ie71 013326 10113&1 11J01443 ASLS TEMP+l 
2S12 013332 103401 8CS .+4 
ae73 11J13334 101100f1 HI. T 'C NOT SU 
is''' 0133311 10i1!I1JIIJI eyc .+' 
is.,! 01331111l 101100f1 MLT 'V NOT CLURED 
18H 01334Z nuz" 0111IUfI 177377 CMP TEMP,U773T7 
lsn 013350 11J0141111 8EQ .+11 
181S 0133!Z 1011011J6 MLT ,SHI'T BYTE FUl!!) 
Ze79 U3354 104411JIII SCOPE 
RUI1J 
a881 
ilS82 HEST THAT R0 IHSN'T CLEARED 8'1 FiLS! SEL.ECTION 
2sn 01335f1 11122700 05ii!525 CMP '52SZS,RIlI 
2S84 111133U 11101401 8EQ .+4 
au! 013364 104Ufl HLT 
2U. 0133116 104400 SCOPE 
iUS? 
iUS HEST COMBINATION OF N, C AND V 
us. 11113370 0050111 11101340 CLR ICOUNT '1'40 ITERATION 
2S.111 
aS9! 'INHIBIT TESTS IoIHICH USE ALL NUI4I1!RS WHEN SWll II SET 
ZUZ 11113314 032731 004000 0I!J01'Tf1 BIT '4000, USREli2 
UU 013402 001402 B!Q COMPAR 
i194 0134i1l4 1110016" 001110 JMP OONE 
iU5 
U'6 HEST ALL COMBINATIONS OF NUM8ERS WITH COMltUE INSTRUCTION 
iUT 11113410 005 III 0 I1J COMPUI CLIJ X0 'INIT 10 
iU9S IIIU4U 005011 CLA 11 flNIT II 
219. 1131114 11J211111l1! CMP11 CMIt 110,11 'ARE TM( I!OUAL. 
a 911111 U34U 1101401 SEQ .+. 
n01 lIIil4Z0 1040116 HLT ,It III AND RI DID NOT COMI'A"! 
l.lIIa !IIi!'il2 0U0i!7 IHU" CMP 111,'-1 ,AT UPPEIt LIMIT 
Z9113 IIIU426 11J011103 8EQ C:I'Ip2 ''In EXn 
Z91D4 11343111 00521110 INC III 'INCAf;14ENT TO NElIT NUM8EA 
2905 IU432 1lII5Ul INC XI 
nllIll 1IIl31134 0001.., SA CMPl 
un 111131136 1011011111 CMI'I!I SCOPE 
iUS 
2919 HEST ROUTING ALL NUM8US 
nu 013440 UIIIII1Je SCOPE 
2911 113442 IIU7.., 177117 0001JZ MDV '-I,REFF IINITIALUE lAS( ~UI'l8EA 
2'12 11113450 l0un 1lI0UZfI TSROT I INC REFF , INCREMENT NUM8ER 
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i913 11113454 11111147111 111011112112 JSA 17 ,ROTAL.L. ,GO TO COMPARE AOUTINE 

iU4 0134l1l2I 111211127 era0U& 177771 CMP RE'" ,.-1 'TEST AL.L. VAL.UES 
19l!1 0134" 111013TIB BNE UROT 'NO TEST TMEM AI..l.. 
29U 211341111 1110044& BR URT2A iWE AAE DONE 

iU1 
i9U 013412 1111111111 11J1011214 000104 ROTAL.L.I MOV RE"'" ,TEST 
2919 21135111111 1110&0111 0021100 ROA TEST 
2.20 013SI!14 00111216'F 1800114 ROil rur 
29il e135U elBUII1 1101111"0 AOR TEST 
1922 013514 1210&1111 1!l000" AOI. TEST 
2923 2113520 1210111111 00012160 AOL TUT 
2924 013524 12111111161 0011112154 ROL TEST 
2925 11113530 1011101114 BPI.. .+1;! 
2926 2113532 11213001 BCC • + 2 iii ,z-t 
i9n 013534 102013 BVC .+30 n-l, C-l 
2928 01353& 104006 MLT n-c, BUT V-I 

292' 013540 000411 BA .+a4 
293111 013542 1121300& BCe .+16 ,Zd 
2931 2113544 102411 BVS •• 20 n-0, e-l 
a932 013546 1IIl400' ML.T 'Z NOT EQUAl.. C, V-I 
2933 1i'J1355121 12100415 BR .+14 
2934 11113552 1121241214 BVS ,+12 IZal, C-0 
2935 CJ1355.; 10:00:- MLT 'Z NOT EQUAl" C, Val 

2U6 01355& 01110402 BR .+6 
2931 0135l1l2I 102001 BVC .+4 ,Z-III, eal2l 
a938 013S&2 10400& MLT JZaC, BUT Y-l 
in9 0135114 1111441210 SCOPE 
294111 0135&& 0261U 00121012 0~0006 CMP TEST ,AE'" 
2941 013514 001401 8EQ ,+4 
2942 01357' 10400& MLT 'INITIAL NOT EQUAl.. TO FINAL. 
i943 013b12l0 000207 ATS 17 
2944 0131102 00£1000 REFFI 0 
2945 013&214 0001211210 TESTI 0 
2946 121131102 REFdE,.F 
2941 
2948 ITEST ROTATING BYTE EYEN/ODO, AL..L NUM8ERS 
2949 013&0& 121 SiTU 177771 1777&6 TSRTUI "lOV '-l,RE'" 
295111 12113&14 121052&7 177762 TSROT21 INC REFf 
2951 12113&2121 0041U 1211210016 JSA 17,ROTIIE 
2952 f1H3&24 012147&7 111I0U2 JSR 17,ROTIIO 
2953 013&3111 0227&7 177777 177744 CM" ' .. I,REF' 
2954 013&3& 021136& BNE TSROTa 
2955 013&421 11121111505 BR ROTEN I 
295& 12113&42 0161&7 177734 177734 ROlBEI "'OV REFF ,TEST 
2957 12113&5121 112160&7 177130 RORB TEST 'ROTATE BYTE EVEN 
a9S8 12113&54 1060&7 111724 ROR8 TEST 
2'59 12113&&0 1121&121&1 117720 RORB TEST 
29&121 013&&4 10&1&7 177714 ROL..8 TEST 
29&1 013&70 1121&1&7 177710 ROL8 TEST 
29&2 013&711 10b1&7 177704 ROL8 TEST 
29&3 1211310121 111111101214 BPL .+U 
2964 013702 1030il7 BCC .+2111 , Z-1 
29&5 ilU704 11/12013 BVC .+30 ,Z-1, C-l 
29&6 I2IU7il& 11141210& MLT ,Z-C, BUT V-I 
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2961 013710 000411 BR .·211 
2"8 013112 1031210& BCC .+16 'Z-III 
a9'9 12113714 102407 BVS .+20 rz-0, C-l 
291il 01311& 1040121& MI..T I Z NOT EQUAL e, V-I 
2911 013'!';!12I 1210121405 IIR .+14 
2972 12113722 1024e4 evs .+12 rz-1, e-" 
2973 013724 1040111& MLT IZ NOT EQUAL C, V-I 
2914 0131C6 0111111402 BR .+& 
2915 01313121 1021211111 8Ve .+4 n-0, C-0 
2976 &113132 10400& HLT n-c, BUT Y-l 
2917 013734 1044"0 SCOPE 
2'18 &113'13& "267&7 177642 17763& C"'P TEST ,REF,. 
2919 013744 1111111401 8EQ •• 4 
29B0 01374& 104121216 MLT 
2911 0137521 00021111 RTS 17 
UB2 013752 11/1&21&7 177&27 ROTBOI ROR8 TEST+l ,ROUn: BI'TE ODD 
i9U &11315& 10&1!l&7 117U3 ROItB TEST+l 
2984 0137&2 10&11l&T 117&17 RORB TEShl 
2ge5 0137&& 106167 177b13 ROLB Un+l 
2ge6 &113172 1121&161 171611 ROLB TEShl 
29117 121131h 10&1&1 117&03 ROI.B TEShl 
2988 &1141111112 101111211214 81'1.. .+12 
2989 01401114 10312101 BCC ,+20 n-l 
2990 01411106 10i!013 Bye .+30 rz-l, C-l 
2991 014010 1041210& HLT n-c, BUT Y-I 
2991 &114012 01110411 eR .+ii!4 
2993 01412114 1030111& BCC .+1& n-e 
2994 0140U 10241111 evs .+20 n-III, C-l 
1995 014020 10400& MI.T ,Z NOT EQUAl.. e, '1-1 
U9. &114022 0111i!405 8R .+14 
2991 12114024 11112404 8VS .+12 ,Z-l, C-III 
29'. 1111412126 111141210& MI.T IZ NOT EQUAL.. e, V-I 
29" 01411130 11112104l11i SR .+& 
3ele 01411132 11212001 BVe ,+4 'Z-0, C-0 
3111111 2114034 101100. MLT nat, BUT Y-l 
3002 01403& 1111440121 SCOPE 
3e0S 014040 02n&7 11754111 111534 C"'It TEST ,REF,. 
31 .. 0141114& 0211401 BEQ .+4 
3015 111141115111 lI2I400& MLT 
3ee6 014052 00111207 RTS 17 
301117 014054 104400 ROTENll ICOPE 
3e18 
3.19 , ADD .ND SUBTRACT AL.L NUMBERS AGUNS'T nu:o NUMBERS 
30U ,U8_C, C .... B, BF SHOULD [QUAL BI 
31U 111405. II11U1 01&1&1T2 MOY 'U,NUMA 
3'U 11140U 111127&7 01110111 117512 MOY 'l,RE,. 
3.U 111412110 0215ii!.7 l1U2I& ARlTST. INt RE,. 
311U &114074 012141&T 011101. JSR 11,ADIUe 
3U5 21141&10 022161 171117 1171174 CMP '-trRE,. .. 
3fl16 1114111. 111181311 BNE ARnST 
3011 1114110 0Z11U2 DR ARlENe 
3018 014112 11214400 SCOPE 
311119 014114 01'7&7 111461 117461 ADIUBI MOV RE,., TEST 
lllilill 1114122 0U7&' 0121002& 117454 ADD NUMA,TEST 
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30i!l 014130 UU" 1100111U 1174'" SUB NUMA,TEST 
lllU 0UUII 0UT" 117440 177440 CMP liEI', TEST 
3U3 IUl44 1111401 BEQ ,+4 
3124 014146 1040116 MLT 
3025 0141521 1044110 SCOPE 
31U 014152 1081207 RTS X7 
3021 114154 21000110 NU' ..... ' I 
3011 0141511 U4U0 ARl!NOJ SCOPE 
3129 
3e30 ,TEST COMPLIMENTING "'LL NUMBERS 
3031 114160 00521" 880U0 CLIt TEMP ,BASE DATA 
3132 014U4 1105067 1101610 CLR TEMP+4 , USE REFERENCE 
31!33 1141721 005161 800U0 TCOMI COM TEMP ,COMPLIMENT D"'TA 
3034 014174 0053" 0e0600 OEC TEMP+4 , DECREMENT REI'ERENCE 
31135 fU4i!ei/l 0l6767' 1005'70 0B1!157Z CMP TEMP, TEMP+4 ,COMPARE 
3036 0111i!011 001401 BEQ ,+4 ,TEST 
3031 11114210 10412116 MI.T ,COMPLIMENT OR DECREMENT !'ULED 
3US 014i!1&! 0051117 0005511 COM TEMP 
3U9 01421f1 005261 00055i INC TEMP nNCliEMENT AND nST FOR DONE 
3840 014222 0013U 8NE TCOM 'NOT FINISHED GO LOOP 
3841 1114224 104400 SCOPE 
3842 
3843 HEST COMB (EVEN BYTE) 
3044 1D142i!fI 005121&7 000542 CLR TEMP ,BASE DATA 
3e45 01423i 005067 11110542 CLR TEMP+4 ,REFERENCE DATA 
]046 014236 1051&7 000532 TCOM2: COMB TEMP 
3ell? 01424i 005367 000532 DEC TEMP+4 
31141 014246 126167' 000SZZ 010524 CMP8 TEMP, TEMP+4 ,COMPARE 
3049 014254 001401 BEQ ,+4 
3850 014i56 104006 HLT , COMPI. I MENT OF! INCREMENT BVTE ,,"AILED 
3051 0142&0 U5167 000510 COMB TEMP 
305i 0142611 1052" 00051!J4 INC8 n:"IP 
3053 0U2T0 0013112 BNE TCOM2 
3054 014i7i 104II1II0 SCOPE 
3055 
3056 'TEST COMB (ODD BYTE) 
3051 014274 0050117 800414 CI.R TEMP ,B ... sE DATA 
305S 014300 0050&7 000474 CI.R TEMP+4 ,REFERENCE DATA 
3059 014304 1051&7 000U5 TCOM31 COMB TEMP·l ,000 BVTE 
321110 014310 0853&7 0084(,4 DEC TEMp+II 
30U 014314 126161 000455 000456 CMPB TEMP+l, TEMP.II 
30ta 014322 001401 8EQ ,+4 
30'3 01113i4 104006 MI.T 'COMPLIMENT BVTE FAILED 
30'4 11114326 105161 000443 CO"'! TEMp+1 
31165 11114332 1II5i61 111151031 INCB TEMP. 1 
30116 11114336 0013U fiNE TCDM! 
30111 11111340 104400 SCOPE 
31168 
J1I6' rTEST COMPARE ALL VALUE EVEN BYTE WITH ODD 
30T0 014342 0050U 00042' CLR TEMP ,BASE VALUE 
3011 014346 126U7 0004i2 000421 TaCOMBI C",,.B TEMP, TEMP. 1 ,COMPARE 
30U 014354 001/101 BEQ ,+4 
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3073 01435' U401!1f1 MI.T , COMPARe F ULED 
3014 014360 00i001 8GE .+4 
30T5 0U36i 10400' MI.T IV IS NOT • TO N 
3eT6 0143f111 003401 8Lf ,+4 
31511 0143U 10400' HI.T , v IS seT 
31171 014370 06i!T61 000401 00e3H 'DO '401, TEMP 
30" 014376 0i2r67 171777 000370 CMP '-1, TEMP 
J011l 0144011 001360 BNE TSCOMB 
3011 01440f1 104400 SCOPE 
3012 
3083 014410 012767 1i100Bl0 080316 "'OV 'llil,ICOUNT 
3014 
3085 PEST TO SEe IF 110 DEvICES WERE SELECTED 
3086 014416 BlIIU7 1113554 000026 HOV SREGi,CI(IrIAIT 
3087 014424 0051'7 000121i2 COM CI(W'IT 
3ee. 014430 032767 0103H 000014 8IT '371 ,CKWAIT 
3089 1114436 11111'11106 8EQ WAIT4 ,BRANCH IF NO DEVICES SELECTED 
30'111 014440 000001 WAIT , INTERRUPTS WILL OCCUR 
l09 1 0141141 00111001 WAIT , IF DEVICES ARE SELECTED 
30'1 014444 000001 WAn 
30'! 01444f1 00111001 WAIT 
311'4 014450 0001101 8R •• 4 
30'5 01445i 000000 CI(IoIAITI 0 
3096 014454 1041100 WUTo1I: SCOPf 
lll'7 014456 0UT61 000400 00111250 "'ov '1101:'1, ICOUNT 
30'1 
3"'9 ,TEST 'IoIA8 
3100 I144U Bl2167 000200 117112 "'OV '0 ilil 0 , TfST 
JU1 014472 000367 177186 SWAB TEST 
3112 IIU476 100101 BPI. ,+-
'U3 11114500 104006 MLT 
3114 111145U 001401 BEQ .+-
3U' 1111451114 10400' MI.T 
3U6 014506 000361 177071 S,"AB TesT 
!1II1 1114512 11110401 81'11 .+4 
3UI 014514 11114006 HI.T 
3U9 014516 11101001 8NE ,+4 
lUll 11114520 111111006 MLT 
311i fU452i! U4400 SCOPI! 
3112 
3113 ,TEST ALL COMBINATIONS Of SWAIl 
3114 11114524 00!1067 177054 CLR TEST , NUM8ER UNDER TE ST 
3115 11114530 01115167 11711146 CI.R REI" , REFERENCE NUM8!R 
306 014534 0011U1 117044 'WAUl SWAB TEST ,OPERATION UNDER TEST 
l1U 014540 0i!6U7 1110411 171134 CHP TEST,RfF rTEST SWAB INSTRUCTION 
3UI fU4546 l1li1111111 BEQ .+4 
3U' 2114550 1114006 MLT raWAS FAILED 
3&1111 11114552 01111361 117U6 SWAB TEST 
3Ul 11114556 ee!l61 117011 INC RII" , INCREMENT REI'ERENCE NUM!ER 
3UI III1Q5U 1III5UT UTeU INC8 TEST+l , INC TEST NUM8ER 
:SU:S 111145" 1111111362 8NE SWASA 11.001" TILL DONE 
1114 014570 1111441110 SCOPE 
!II!! 1111115'12 012161 BU000 11100134 MOV U0B0,ICOUNT 
3126 
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3U" 
3128 1* **. * * * _ * * _ *_*_ * * * * * * * * **.* ** * ** * _ *_* * * ** ** * *** * *** *** _* *** __ * _'I_ ** ** * 
3U9 lEND OF USER CODE IN BANKI 
3130 'CALI. KERNEI.I 
3131 /AI.TEFIRED IN CORE EXPANSIONI 
3132 014&00 1011121'0 DONEI EOB 
3133 Iill11blil2 000.40 NOP fTO AL.L.O'" COR! EXPANSION TO PATCH IN JMP 
3134 
3135 ,GROUP OF NESTED SUBROUTINESI 
313b 01l1b011 000207 SUSRI : RTS X1 ,ONE INSTRUCTION 
3131 014b0b 000277 SUBR2. SCC ,ONE OEEP 
3138 014b10 000207 RTS 

'" 3139 014b12 012147b1 177770 SUBR3: JSR X1,5UBR2 ITWO DEEP 
3140 014&1& 000207 RTS X7 
3141 014bi!1/! 0047&7 17776b SUBR4: JSR iO, SUBR3 , TI'IREE OEEP 
3142 014bi'ij 01i!10207 RTS n 
3143 014&2b 0047b1 1777tJ& SUBR5: JSR X1,SUBR4 ,FOUR DEEP 
3144 01"4632 000201 RTS X1 
3145 014634 00117b7 1777b& SUBR&: JSR X1 ,SUBR5 IfIVE DEEP 
314b 014640 000207 RTS X1 
3147 
31118 ,SCOPE ANOIOR ITERATION L.OOP FOR EACH TEST TIMESI 
31119 01'1t1112 0321&7 002000 lbHlb $COPECI BIT '2000, SREG2 rINHIBIT PROCESSOR TESTS? 
3150 014&'50 001403 BE~ .+10 'NO 
3151 014b52 022&2b CMP (5P)+,(SP)+ 
3152 014&54 0001&7 lb5111b JMP MAIN rYES 
3153 0111b60 0321&7 0110000 lb3310 BIT '401000, SREG2 ,TEST SR FOR SCOPE 
31511 0111b&b 12101012 BNE SCOPEB , YES, SCOPE 
3155 0111&10 0327bT 004000 1&33i'Hl! BIT *40ii10, SREG2 ,NO-TEST FOR ITERATION 
315& 014bT6 12"'Ul1 BNE SCOPEG , INHIBIT ITERATION 
31 51 014700 02&7&7 000032 000026 CMP SCOPEF,ICOUNT ,COMPARE CURRENT COUNT TO MAX NUMBER 
3158 01470b 100005 I!PL. SCOPEG ,EXIT-DONE 
3159 014710 0052&7 000022 INC SCOPEF , INCREMENT COUNT 
31&0 014 7 14 01b71& 00012.120 SCOPEI! I MOil RETURN, .SP 
3161 0111120 000002 FlTI 
3162 014122 0050b1 000010 SCOPEG I CL.R SCOPEF ,CL.EAR COUNT 
31b3 014T2b 0116bT 01110001> MOV n&,RnURN ,SAVE SCOPE RETURN POINTER 
3164 0111132 000002 RTt ,RETURN INLINE-NExT TEST 
31b5 014134 000400 lCOUNT I 1100 , ITERATION COUNT 
3166 01413& 00001210 SCOPEF I 0 ,COUNT LOCATION FOR IHRATION LOOP 
31b1 014740 00001210 RETURN: 0 14DORESS OF LAST TEST 
31&8 
31&9 , f I XED VALUES FOR USE IN TEST I 
3110 014742 125252 BI 125252 
3171 014744 014142 B , ADDRESS OF B 
3172 01474& 052525 052525 
3173 014152 .-1!+10 
31711 014'1'52 177711 A I .. 1 
3175 014'1'54 01415b A+4 
317& 01475b • -A+4 
3177 011115& 125252 125252 
3178 01117&0 0141b2 1+10 UDORESS OF h10 
3179 014Tb2 052525 052525 
3180 
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3181 IFOR STORAGE 
3182 0147b4 000000 CI 0 
3183 0147bb 0147&11 C , AODRESS OF 
3184 014774 .-C+10 
3185 01117711 000000 TEMPI 0 
3186 01477b 014714 TEMP , ADDRESS OF TEMP 
3187 015002 • -TEMP+6 
3188 015002 0150011 TEMP+10 , ADORESS OF TEMP+10 OR ftO" 
3189 015004 000000 01 0 
3190 
31'1 'SUBROUTINE TO INITlAL.IZE ALL. PAGES TO NR, BANK 0, 1 PAGE, UPI 
3192 01500b 01014& NRAI.L.I MOV Rl,-(R&, ,SAVE REGISTERS 
31 93 015010 01024& fo40V R2,"(R&) 
3194 015012 010346 MOV R3,-(R&) 
3195 015014 012701 00053& fo40V #IPORTAB,Rl ,Rl HOLDS ADDRESS 01'" CURRENT POSITION 
319& , IN TABLE OF' ADDRESSES 
31 9T 015020 012703 000010 NRL.OOP I MOV '8.,R3 ,R3 USED AS COUNTER 
3198 0150211 012102 MOV (R1)+,R2 ,R2 CONTAINS ADDRESS OF PDR OR 
3199 ,PAR TO BE CL.EARED 
3200 01502& 005022 CI.R (R2)+ ,CLEAR ALI. ASR'S FOR THI S MODE 
3201 015030 077302 SOB R3, ... 2 
3202 015032 020127 000544 CMP R1,UPDREND 'CHECIC FOR DONE 
3203 01503& 003770 BL.E NRI.DOP 'CLEAR ALI. IN NEXT MODE IF NOT OONE 
3Z04 015040 012b03 MOY (R~)+.R3 
3205 015111112 012&02 MOV (Rb) +,R2 
3206 015044 012601 fo4DV (R&) +,Rl 
3207 01504& 000207 RTS 17 
3208 
3209 I EMT HANDLER I 
3210 ,nRST 3 CAL.L.S L.EFT OPEN IN HBL.E FOR EASY PATCHESI 
3211 015050 162716 000002 EMTSRV: SUB '2, .SP , GET CAL.L. 
3212 0150511 00657& 000000 MFPI '(SP) 
3213 0150b0 012&b7 000022 MOV CSP)+,EPC 
3214 015064 0&211& 000002 ADD '2, 'SP 
3215 015010 1050&1 000013 CL.RS EPC+l 'SAVE OFFSET ONL.Y 
321& 015074 0&27&1 1115110 1!00004 ADD 'Ef'lTAB,EPC 'POINT TO HBL.E OF ADDRESSES 
3217 015102 011701 000000 fo40V 'EPC,PC 'JUMP TO DESIRED ROUTINE 
321B 01510& 000000 EPCI 0 
3219 000000 P"TCH 1-0 
3220 000000 PATCH2-1Il 
322 1 000000 PATCI'I3-0 
3222 015110 000000 EMUBI PATCH1 'PATCH IN .DDRESS OF ROUTINE 
3223 015112 000000 PATCH2 
3224 0151111 000000 PATCH! 
3!25 0151lb 0161&4 PRINT , ERROR PRINTOUT 
3226 015U0 015122 EDIISRY .END OF BANI< 
3227 
3228 lEND OF BANK SERVICE 
3.229 015122 111137 lb31122 000177 EOBSRV I MOVB fSRH ,,*SREG2+1 ,READ SWnCI'IE! AGAIN 
3230 i!I15130 032761 000001 163036 BIT 'l,MMOPT ,f'lEMORY MANAG. INHIBITED' 
3231 0151]& 001507 BEQ EOB2 INO .. CONTINUE 
3232 0151/10 00 II Tb 'I' 001410 EOBll JSR n,8EL.L. 'SIGNAL. END OF PASS 
3233 0151/14 042Tbb 1Il00020 000002 BIC 11120,2(8P) JCL.UR TRACE IIIT OF STATUS ON STACK 
3U4 1Il15152 012'1'37 00001& 00001/1 MOV '1&'.'1/1 ,SETUP TRACE RETURN TO C.U!E HALT 
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3235 "151U "05031 0"00111 CL.R '1'111 ,If" " TR"CE TRAP OCCURS 

32311 0151114 1U2T37 01111000 0U1a lilT Uli"111l11l, ,UREG2 ,INHleIT TIUCE TUPP%NIOt 

323T 0151 TZ 1arIl1l1l11 BN! EoelA ,YES· BRANCH 

3ua 01517'4 0051'7 110341112 COM TRP8 ,SWITCH TRACE FL.AG 

3239 1111520111 1I1l000b BPL Eoel" , IF NOT SET, LEAVE trUCE OFf" 

n4e 015202 n2all 000020 000002 BIS '20,2(SP) ,IF SET, SET TRACE 8IT OF STATUS ON SHCK 

3241 015210 0UT3T 01111b2 00"014 MOV IHRTRP,U14 
3142 015i!111 032137 0"0040 000174 EOlllAl BIT 11140, ... MMOPT ,CORE EXPANSION INHIBITED' 
3243 0152i!4 001051 BNE EOBIC /'I'ES, SI<IP 

3244 015i!i!1o 013701 0001711 MOV IIUREGi!,Rl 
3245 0152]i! 032U7 00000i! 1103344 BIT '2,ME"'0 
U411 115240 00140i! eEQ DSWl 
3247 "15i!42 010137 020176 MOV R 1, USREGh20000 
3248 "15i!46 "327b7 00000/1 U333" OSWlI BIT U,I1EM" 
3249 015i!54 001U2 BEQ Oswi! 
U50 0152511 010137 041U .,. MOV R 1, IIIIISREG2+40000 
U51 0152112 032a7 00111011'1 lb3314 OU21 II IT 1II1f/1,HEH0 
3252 015270 11101402 8EQ DSW3 
3253 015272 III 1 111137 1'1&01710 MOV Rl, IIIfIISREG2+ !o0011l III 
3i!54 "15i!TIo e3ia7 00002111 1103300 OSlO; BIT lIIi0,MEH0 
U55 "15304 001402 BEQ OS\II4 
3i!511 015306 01111137 1011J17b MOV Rl, IIIfIISREG2+1 11111111100 
3i!57 015312 111327 !IT 000011111 1113264 DSH41 BIT 11140,MEM0 
3i!58 11115320 1110140i! 8EQ DSW5 
3259 0153i!2 010137 1201711 MOV Rl,IIUREG2+121111'100 

32110 0153i!b 03i!7Io 7 000100 1&3250 OSW51 BIT '100,MEM0 
32bl 11115334 001402 8EQ E08111 

32'2 01533b 0l013T 1401 7~ 140V Rl, IIIJISREGC!+ 140000 
32b3 015342 01i!'Jl~ 005420 E08181 MOV '8EGINX, esP) 
32U 01534b 000002 RTI 
32115 015350 0U711o 005452 fOBlC I 140V '8EGlt-j, esP) 
32bll 015354 000002 RTI 
32107 01535& 042731 0003110 1,,77b f0821 BIC '340, "PSR 
32U 0153104 0321107 000002 1&21002 BIT '2, MMOPT ,USER/KERNEL INHIBITED' 

32n 015312 0012b2 BN! EOBl IYES • SET PC ANO RETURN 

3270 015374 032a7 00000 11 lU572 BIT *4,I1MOPT , NO--It-jI1IBlT 4K AS 32K'I 

3271 015402 0012510 Bt-jE E081 , YES • SET PC .,·jD RETURN 

3272 015404 0l!o7b7 110311011 a310i! CMP CURPAR,UPAR7 'LAST USER ASR DONE' 
3273 015412 001444 BEQ N)cTBNK , YES - GO FIND NEXT 8ANK 
3274 015414 0112137 020000 0000311 ADO 'i!ihI00, "34 ,UPDUE SCOPE YECTOR .OORESS IN BANK 0 

3215 015422 0~i!7U 020000 11>3150 AOn '20000, BNKSTR I UPDATE 8.NK START TO REFfRENCE CURRENT ,SR 

327b 015430 01b71~ 1~3tllll MOV 8NKSTR, (SP) 
3277 015434 02UU 11>3050 U3132 CMP UP.R0,CURPAR 
3278 015442 001404 BEQ NXTSEG 
3279 015444 0050 71 lb3124 CLR IICURP.R ,SET PREV IOUS ASR TO NR, B"NK 0 

3280 015450 005077 1103122 CLR 'CURPDR 
3281 015454 0l1i!7U 000002 lb3112 NXTSEGI AOO 1112,CURP.R ,UPDATE POINTERS TO NEXT SEGM!NT 

3282 0154b2 0bC!7&7 000002 lb3106 .Oll 'C!,CURPOR 
3283 015470 0UH7 07740~ 1&3100 MOV III1H0&,IICURPOR ,seT NEXT SEGMENT RW, 41< 

3i!84 IU547b 01U7T 1&30&6 1&3070 MOV CURtlNK, ,CURPAR ,MAP NEXT SfGMEt-iT TO CURRENT B"NK 

32B5 015504 05i!737 030000 17177& BIS U01i100,,,PSR ,SET PREVIOUS MODE TO USER 

32810 015512 00b50b MFPI Rb ,PICK UP USER STACK POINTER 

3287 015514 0U71& 020000 '00 'i!0i100,IIRII , MAP IT TO NE XT ASR 

32B8 0155i!1lI 0011&0E1 MTPI REI ,PUT IT 8ACK 
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3289 015522 (1100002 RTt ,GO "ACK TO MAINI.INE 
3290 015524 005327 01210000 NXT8NKI DEC *Ill ,STALL so DOUBLE 8ELL NOTED 
32 9 1 015530 001375 8NE .-11 
3292 015532 00111U 00101b JSR "',tlELL 
3Z93 0155311 01274b 000400 MOV 'UBUFF, .. CSP) 
32911 015542 052137 030000 1'1'7776 II IS "30i100, ,.PSR 
3295 015550 00b60b MTPI Rio 
3296 015552 013137 0005 Til! 000572 MOV UCUR8NK, "-OLDBNK 'SAVE P'!fv 8ANI< ADDRESS 
3297 ; 155100 IIIb27U ;0111200 163002 BNI<TST: 'DO '(1014, CURBNK 
3298 01556b 00b3b7 lb301!o ASL COREPT 
3299 11115572 lU00E1 BCC 1$ 
3300 015574 0U7U 0P1000l 111300E1 MOV 'l,COREPT 
3301 015U2 0127U 0001006 lE130e2 MOV IIIM!M 1, MEMUT 
3302 015111111 922a7 007600 t&2752 1$1 CMP 'TU0, CURSNK ,CHECK FOR EXTERNAL BANI< 
3303 015616 0010U BNE EOB3 , IF NOT, TEST fOR ITS PRESENCE 
3304 01 sc.20 0127107 000000 lb2742 MOV 1110, CURBNK ,START OYER, TESTING 8ANI< I!J 
3305 U5&26 012'J!o7 0001'1151 1112754 MOV 'I,COR!PT 
3306 015634 11112,..7 0006011 162750 140V 'MEM0, MEMUT 
3307 015U2 11113701 000042 L.OGIC: MOV ... 4i!,RI 
3311111 o 15604~ "01412 BEQ 8NKT 
3309 015650 00111005 RESET 
3310 015652 00504b CL~ -(SP) ,CLEAR T8TT VIA RTI 
3311 0151154 01274& 015bb2 MOV 'LOGICAL.,"CSP) 
3312 015660 000002 RTt 
33i! 015~1I2 "0Ull LOGICALIJSR n,IIRl 
3314 015U4 000i!40 NOP 
3315 01511!06 11100240 NOP 
13U 015U0 11101240 NOP 
3317 015U2 11100010 HAL T 
3318 015U4 032737 100001 0011'" BNKU BIT IIIl,USR!Gii! , TTY OUT SEI.ECTEO 
3319 015702 001410 BEQ BNKH ,ns, NO ASTERISK 
3li0 015704 0011,..7 11110672 JaR IT,CRLf" 
3lil 1IJ15710 105777 1112474 TSTe IITCSR , WAIT FOR TELI!TVPI! 
3322 U5714 101315 BPL ... 4 
3323 0157U 0U777 000252 lb24bb MOY '252,1IT0IIR , OUTPUT ASTER lSK TO SIGNAL END OF PASS 
3li4 015724 0427U 00 III IIJi! 0 00000b 8NKTlI IIIC 'il0,10 esP) ,CLEAR TRACE BIT OF STATUS ON STACK 
3325 (II15H2 Ui731 11101110lb 01110014 MOV ,,6,U14 
33U 015T40 U5U1 00001b CL.R ua 
1327 015744 032717 01111000 162574 BIT '10000,II5R 
3318 015752 001011 liNE EOll3 
33Z9 015754 0051&7 lb2U2 COM TRPII 
3330 U57b0 10000b IIIIL E083 
3331 U57'2 05276b 00111020 0011100b illS '20,b(SP) 
3332 015770 012737 U6U2 000014 MOV URTRP, ... U 
3333 01571!0 0a777 16i!5b!o 1o.252b EOB31 MOV CURBNI(,IIKPARi! ,MAP KERNEL SEGMElliT 2 TO 8ANI( IInNG LOOKED FOR 
3334 0110004 012771 017406 162510 HOV ill7740!o,IIKPDR2 
3335 11116012 nun 1112572 IU572 8IT COIUPT,IIM!Mur 
33311 I1Ui!0 001U7 IIEQ IINKTST 
33n 116022 042737 lUU0 021003 Ii IIlC 'luen,Ul4 , INITIALIZE SCOPE VECTOR AOORI!SS 
33311 116030 01115001 CLR Rl , R 1 AOORESS!S IIANI( I!I T"lRU KEIIIN!L ASIIII!I 
3339 111&11132 Ui!Ui! 04111000 MOV 140000, Ri! ,'l2 AOO'!!:SSES NEw BANK T~RU I(ER"IfL. ASRi! 
"40 1!1160U 0121113 IU50114 MOV flO,R3 
:nil 1 0U0llZ nun ,lSI! R3 
3342 111160114 I!IUU2 CORMOV' MOV (Rll+/ eR2J + 
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3343 01&046 077302 S08 R3.CORMOV 
3344 i!l1U50 0lb7U 1&2434 16251& MOV UPAR0, CURPAR ,fIRST ASR CHECKED IS USER ASR0 

B~5 01U5& 0lb76? lb2420 U2512 MOV UPDR0, CURPDR 
334~ "lb"&iI 0111171 lb2500 lb2502 tolOV CUiHINK, ,CURFAR 
3347 III &072 012117 1l7740b lb2476 MOV '7740b, ,CURPOR 

3348 01&100 11105077 1&21110 CL.R 'UPAR7 
3349 '" lb\ 214 005077 1&23'1'6 CL.R 'UPOR7 
3350 illb:.10 02&7 i!7 1&2115b 0000ZG') CMP OL.DBNK,U 'PREV BANi< • I1l 

3351 Iillb 11 & 0014111 BEQ EOB& ,I'ES, 00 NOT CLEAR 

3352 01b120 01b777 11:12114& 1&2404 MOV OL.DbNK, fll(PAR2 
3353 01b12& 012771 07740b Ib23b& MOV #7740b, '~PDR2 
3354 01b1311 QI12'1'1l1 0400fJ0 MOV 140000,Rl 
3355 01&1110 012103 007b30 MOV #7&30,R3 

3356 01bl44 005021 IIN!<LPI CL.R (Rll + 

3357 01&141> 077302 SOB R3,BNKL.P 
3358 01&15 111211& 1105452 EOBI): MOil 'BEGIN, (SP) 
3359 01b15<1 0l1bbT 1&2420 MOil (SP) ,BNKSTR 

331:10 0161b0 000002 RTI 
33bl 
33&2 'RTT EXECUTED WHEN TRACe: IS ONI 

33b3 01&1&2 000001> TRTRP: RTT 
33&4 
3!bS IENTEFEO IoiITH SYSTEM TRAP C'~!" (Hb T) 

33&& 'PRIIliT OUT THt: e:RROt< PC+2, SHTUS REGISTER, AND LOCATIOIII IPII 8.CKGROUNO 

33&7 rilI&lbll 0057&7 0001&2 PRINT: TST PRTON ,CHECK PR!IIIT 0111 FL.AG 

33&8 III 1 b170 0011.101 8EQ .+4 
33&':.1 Illlbi '1'2 000002 RTI /IF ANOTHER HALT IS aEltliG PRIIliTED, 51( IP THIS ONE 

3370 01b174 00526'1' 000152 INC PilTON 

3371 Ub20" 0127&7 000343 1&1570 MOV '340,PSR , SET PR lOR lTY TO 7 

3372 01&20& 037727 1&2334 020000 BIT 115R. #20000 ITEST fOR INHlSn PRINT OUT 

3373 01 &214 001401 BEQ ,+4 18RANCH iO PRIIliT 

337/1 01&21& 000444 8R CK JINHIBIT, CHEC!< FOR HALT 

3375 01b221" 012&&7 000122 MOV [b) +. SAVPC ,PC Of FAIL.ING ROUTINE 

337b 0U2211 012b/,T 000121" MOV (f:I)+,SAVPSR ,PSI< OF ERROR CONDITXON 

3377 Ub230 212464& CMP -(Il) ,- (b) ,RESTORE STACI< 

3378 01&232 0127&7 000200 1&153& MOV *200, PSR 
3379 01b24Qi 00!17&7 00033& JSR U,CRLF ,OUTPUT CARRIAGE RETURN AND L.INE FEED 

3380 01b244 211&767 000076 0002&0 MOV SAVPC,PTE MP I 'LOAD WITH FAIL.IPIIG PC+2 

3381 01b252 001.17&7 00007& JSR X7 ,PROCT 'PRINT FAILING PC+2 
3382 01625& 0047&7 000254 JSR lIT,SPACE 
3383 016262 01&7&1 0000&2 000242 MOV SAVPSR, PTEMP 1 IL.OAD PROCESSOR STATUS 

'3384 01b2'T\!I 0011767 0000&1'1 JSR X7 ,PROCT IPRlt-..T PROCESSOR STATIJS 

3385 01b21 ~ 0il4Tb7 00023& JSR '''' SPACe: 
338b 01b:!00 Iill&7&7 162264 0002211 MOV CURbNK, PTEMP 1 

3387 01b306 0047&7 000042 JSR X7 ,PROCT 
3388 016312 1Il047b7 000220 JSII X7, SPACE 
3389 01b31& 01&11>7 11&41& 00020b Mev RETuRN,PTEMPI 
339(11 01&32~ 00117&7 000024 JSR X7 ,PROCT 

33 9 1 01b331il 005177 1&2212 CKI TST IISR ,CHECK SR FOR HAL. T SiOITCH 

3392 01&334 100001 BPL .+4 'BRANCH IF NOT SET 
3393 01b.53& 000000 HAL. T ,H.L T ON ERROR UP 
3394 01b34" 0il50&7 000C!10b CLR PRTON ,ROUTINE (lONE - CL.EAR FL.AG 

3395 01b3114 000002 RTI 'RETlJRN TO MAIN UNE 
339& 01&.54b 000001'1 SAVPC: 0 
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3397 01b35t1! ~0000111 SAIIPSR: 0 
3398 01&352 000000 PilTON: 0 
3399 
3400 , SUBROUTINE TO PRPH OUT OCTAL. NUMBER I 
3401 1211113511 012727 00000& 01&3b0 PROCT: MOV #&, #PTEMP3 ,CL.EAR R4 FOR COUNUNG CHARACTERS OUTPUT 
3402 01&3&0 PTEMP3 D .-2 
3403 01b.5&2 0050&7 000142 CLR PRFL.G JIPliITUL.IZE CARRy FLAG FOR ROT A TES 
3404 01&3&& 0127&7 000a&0 000140 MOV #a&lO, PTEMP2 , SETUP R3 
3405 01&374 0057&7 011J0132 TST PTEMPI 'CHECK e IT 15 OF NUM8ER 
340& 01&'100 100002 IIPL .+& ,BJUNCH IF ZERO 
340T 01b402 0052b7 00012& INC PTEMP2 , INCREMENT R3 IF ONE 
3408 01&110& 00&1&7 000120 ROL. PTEMPI ,ROTATE L.EFT MOST OCUL TO RIGHT END 
31109 01b412 00&1&7 11100114 ROL PTEMP 1 
3410 01&41& 0055&7 00010& ADC PRFL.G ,5 TORE CARRY 
3411 01&422 U5177 1&17&2 P.l!jllIH TSTS IITCSR ,iOAIT FOR TTY READV 
3412 01b42& 100375 BPL. P,WAlT 
3413 01&430 01&777 000100 1&1754 Mall PTEMP2,nOBR , OUTPUT NEXT CHARACTER 
3414 01&113& 0053&7 17711& DEC PTEMP3 ,COUNT 
3415 01&U2 001001 8NE P,CNT1 HHUNCH IF NOT OONE 
341b 01b444 000207 RTS X1 ,!!RANCH III' NOT DONE 
34P 01&44& 000241 p.CNT1: CLC ,CLEAR CARRY 
31118 01&450 0057b7 000054 TST PRFL.G ,CHECK FOR PREVIOUS CARRI' 
3419 01&454 001403 SEQ ,+10 ,BRANCH IF PREVIOUSLY ZERO 
3420 01b45b 0050&7 00004& CL.R PRFL.G JINITIALIZE FL.AG 
3/lil 01&4&2 0002& 1 SEC ,SfT CARRY 
31122 01b4b4 00blb7 000042 ROL PTEMPI ,ROTATE NEXT CHARACTER INTO RIGHT END OF REGISTER 
3423 01b471'1 0111bl67 00003b ROL PTEMPI 
31124 01&11711 00&161 00003" ROL PTEMP 1 
31125 01b500 005Sb7 000024 AOC PRFLG , STORE CARRI' 
342b 01&504 01&761 0001'122 000022 MOV PTEMP 1, PTEMP2 'LOAO DATA IPIITO R3 
3427 01&512 042167 117770 e:!l0014 BIC u 77170, PTEMP2 ,CL.EAR ALL. BUT LOiliEST OCTAL DIGIT 
3428 01b520 052167 0002b0 000006 BIS 'i60, PTEMP2 ,SET TO ASCII EQUlvAL.ENT 
342q 01&52& 000735 8R p,WAn 'LOOP 
3430 01&530 000000 PRFL.G: 0 
3431 01b532 000000 PTEMPll 0 ,CONTAINS VAL.UE TO BE OUTPUT 
3432 01b534 000(>100 PTEMP21 0 ,SCRATCH 
3433 
3434 JSU8ROUTIN! TO ISSUE SPACE I 
3435 01&53b 105777 161&46 SPACE I TSTB 'TCSR ",IAn FOR TTY READI' 
3436 01&542 100315 BPL .-4 
3437 01&544 012777 000240 Ul&40 MOV 'i41/1, nDBR ,OUTPUT A SPACE 
3438 01b552 000207 RTS X7 ,RETURN 
3439 
3440 'BELL. ON PASS COMPLETE 
34 4 1 016554 032737 000001 00011& BEL.LI SIT '1,fIiIISRe:G2 
3442 01&5b2 001/1011 BEQ 11 
3443 0165U 105171 l111b20 TST8 'TCSR 
3444 0U510 100375 BPL ,-4 
3445 01&572 012717 00021117 1111&12 MOV '201, nDBR 
3446 11I1b&00 000207 lSI RTS If 
3441 
3448 JSUBROUTIN! TO OUTPUT CARRIAGE RETURN AND LINEF!EOI 
3449 01b602 105777 lUfllB2 CRLFI TSTB fTCSR ,WAIT FOR TTY READY 
3450 01&60& 100375 BPL .-4 
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3451 II 1 II'! 121 12112777 110U1'5 1'1'514 HOY 'i!S5,nD811 lOUTPUT CARRIAGE RETURN 

3452 UfIfIU 1II51n Ul'5U TITS HCSR ,WAIT FO~ TTY RUDY 

3453 UfIfI22 UIJJ?'5 8PL ..• 
34'54 I1JlU24 0U717 000212 U1'!5f1e HDY '212,17011" , OUTPUT L.INEFEEO 

345'5 I1JlIIU2 U02121? RT8 IT , RETURN 

34511 
ioI!RE POWER 'AILI 3457 ,ENTU ON 

]458 01U34 0131011 000024 PFAILI HOY U24,-C&) 

34S~ 0111U0 U0.n 00012110 HOV X" SAYR, 'STORE STACI( POSITION 

34110 0111&44 112n7 01U5. 11011124 MOY 'RESTRT, .nll 

3U1 01111152 01210000 HAL T HUL T ON POwER OOWN NORMAL 

34'2 11Jl1l1l54 000000 SAYRfII 0 ISTACK IS SAYED HERE 

34f13 111f1.511 12I11170f1 1 n112 RESTRT. "'OV SAVRII,U IRESTORE STACK IiHEN POWERING UP 

34 .. I1Jlflll1l2 0U&37 0I1l01Z'211 HO\l CII)+,"24 
3U5 I1JlUII, 022U& CHI' (SP)+,(51O)+ I RUTORE STACK 

3UII 01b.70 11/1 II U. HLT I POWER FAIL OCCURRED 

34'7 UII1I72 0001 fIT lU720 JHP RSTHT 

34U ,RETURN TO MAIN LINE 

311'~ lOVERLAY USER ROUTINE HERE IF 410/ 
3470 UIIII7. 000207 USER' RTS X7 
3471 'USE BANK! IF 8KW 

3472 0117f1e • -177." 
3473 0117110 000000 !lSTACI( I 0 
3474 000001 .END 
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A 0111752 AOSUB 014114 ARIENO 1211415. ARITST 014070 
S III 111702 BEGIN 005052 BEGINX 0054i!1l SELL "1f>554 
8NKLP 01.144 BNKSTR 000'00 8NKT 015&711 BNKTST 0155.0 
8NI<Tl 11Jl57211 C 0147114 CI( 01.33" CKwAIT !ill 445i! 
CLINCT- 1111113250 CMP1 111134111 CMP2 111343. COMPAR 01341121 
COREPT 000U 0 CORMOII 0100401 CRLF 016602 CURBNI< 1100510 
CURPAR 00111'574 CURPAT- 1031b0 CURPDR 01lJ0!!i7f> 0 015004 
DATU - 1110i!h& OfTl 002334 oET2 0021152 DEB 002750 
DET4 0111i!3&0 DO - 000001 DONE 014blllll oSW1 U5i!4" 
DSW2 111152.2 Dsw3 121152'76 OSW4 1lJ15312 D5w5 1115326 
EIGHT 002404 !MTAB 1115110 fMTSRY 0151150 EOB - 1011011' 
fOSSRy 11115122 E081 015140 EOlltA 015011. E0818 1lJ15342 
E081C 111153511 E082 11115356 EOe3 015770 EOll6 U.150 
EPC 11115100 ERROK 003536 ERR SET 003532 FENoZ 1lJ03612 
FEND1 1II1lJ3.34 MLT - 1I'J41lJ0' lCQUNT 01117311 IE - 000500 
IPDREN 1II1lJ0544 IPDATA 0005311 IRF 003472 IRK 00337. 
KPARIII 000520 I(PARl 00111530 I<PAR2 11100532 KPIoR1 00111534 
KPDRIII 10111'5111 MPDRI 111111111520 I<POR2 01/l0522 KPDR7 1110111524 
I<STACt< 111171&0 KWLST 1111110424 KWLYC 01110422 LKCSR 011042. 
LKl 11113111311 L.K2 110311154 LK3 IIIUI/I56 l.1(4 003074 
LL11117 111111300111 LOGIC 1IIl5642 LOGIC" 11115&62 LPC5R 000430 
LPDSR 00111432 LPINTR a03il0 LPST 000436 LPVC 000434 
LPl 003154 LP2 12111131.2 LP3 00327e LP4 ee33111e 
LP5 103336 LPo 0e3230 LP7 1111113234 ",AIN 00227' 
MAPl 1111111074 MAP2 001164 MEMUT 11110b12 MEM0 01"06e4 
"E"l 111011111011 "'MOPT 01111114 f'40DE 111111222& MOD12 0111f!1e4 
MOD1II 11112010 110D20 011121154 M0024 002&40 M004 11102134 
'ODa 1111112720 110VE 1024.4 MOVEPT 001134 N - e001111111 
10DEY 01112314 NOlO - 000240 NRALL 1H5"'06 NRLOOP 01502e 
-IUH" 11114154 NXT8NK 1IIl5524 NXTSEG 0154511 OLOIINK 000512 
JATCH1- 000000 flATCHiI- 1111111111110111 PATCH3- 000010 PC -%00I11e07 
""AIL IIIll1f1311 PRFLIi 11110530 PRINT Ilf>1f14 PROCT 01.354 
PRTDN 111111352 PSR - 177716 PTE",P! 11116532 PTEMP2 01.534 
PTfMP!- 1111113&0 P.CNTl 0U44& P.WAIT (41.422 R - 01214000 
RB a 1110101112 RO - (400004 REI' - 1I13b1112 RE"F IUfl02 
ReNDZ 1!104010 RENO 1 001104111 RESTIIT 01.656 RETURN 014740 
RFCAR 01!1044' RFCSR 0001150 IIFCSRH 00111452 RI'OAE 011011110 
R'D"R 1!10111442 RFI'UNC 01113576 RI'ST 0e1ll45f1 R'STAR 003442 
R'Ve 1II1111!14511 R'wC 01111114114 R'l 0e344. RK8AR 00011f1fl 
RKeSl' 01l1li1470 RKCSRH 001412 RKDAE 1l1i11i1462 RKDAM iii 11 04&0 
RK'UNC 1!103440 RKST 0011141f1 RKSUR 00334& RKVC 0111111414 
RKWe 1!10UU RK1 01!13352 ROULL. 01311'2 ROT BE III 13&112 
RDTeO 013752 ROTENl 014054 RSTltT l!Ii!lhl. R0 aU0001110 
Rl -1I1!I0101 Ril -1001i1102 R3 -Uei!lfIJi!l3 R4 -1100014 
A5 -Utll11ll1!l5 A6 -""'1!I01i10. SAVIOC 01634. SAVPSR 01&35111 
SAVR, UU54 SCOPE a 114410 SCOPES 114714 SCOPEC 014U2 
seop!!:, 01473& SCOPEG 014122 SEGMI 1110;?""4 SETEX 1111121154 
SETSEG a0222111 SnUSE UU24 SOLPAT- 113156 SP aUllliI0& 
SPACE UII5U SR ee15116 SREG2 a Ii1lIl1h SRH 1110550 
SRI!I 1!11!I1!I5011l START 001l1U0 STARTX i11110'5. START1 001117.4 
STRTii!1! 01!12550 STRTII 1i102514 ST3 1013112 snA 10133& 
ST. 1!101452 IT!! 110l5a ST6 011&04 ST? 101644 
ST8 I!IU754 SUBII! U4f1011 SU8R2 014brllb SUBR3 014612 
SUBR. 1!Il1l6i!0 SUB'" 014U6 SU!RfI 121146311 SloIA8A 0145311 
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SWR!G "eu Til TUNK "001114 TCU 01505112 TCCM 000552 
TCeT 11005511 TCE)(P! 003610 TCFIRS 00311011 TCF! 00311114 
TCFIA 110311511 TCF2 00371f1 TCF' 00'132 TCF4 004000 
TClY 0005114 TCLAST 003&011 TCOI'I 014170 TCOM2 0142311 
TCOH3 014304 TCRSK 004210 TCRBUF 004420 TCRSI 0043211 
TCRI 004136 TCRU 00417Z TCR2 004200 TCR3 004214 
TCR4 004262 TCSR • 000410 TCST 0005511 TCSTA 0005116 
TCWIII< 0040511 TCWBUF 0011420 Tewel 00111121 TCWC 000560 
TCI 004354 TC2 004374 TDBR • 000412 TEMP 014774 
TEST 013&04 TIME 003152 TJSRI 012166 TJSR2 01iH1\IJ 
TJSR3 U3002 TH!MElC 001U4 TRCSR 000406 TRPS 000602 
TRTRP 016162 TSCOMa 014346 TSROT 013450 TSROT2 013614 
TSRT2A 013606 TTCSR 00l04t0 TTOSR 000412 TTPST 000416 
TTPVC 01!10414 TTSAV 000420 HOUT 002164 nOUTR 00300'" 
nOUT! 11J02770 USUFF 000400 UPAR0 000510 UPARI 000512 
UPAR7 000514 UPDR0 000511Ji! UPDRI 000504 UPDR7 000506 
USEAL.L 002146 USER 016676 WAIT4 014454 1010 . 000014 
WORDCT 003602 XFENDZ 004006 l(FER12 002616 XFER16 002606 
XFElt20 002516 XFER24 00256& XFER28 00255& XFER8 00262& 

• 0177112 

ERRORS DETECTED I III 

*DFI<TG., OP'KTG .... DFI< TGA .SRC/SOL. 
RUN-TIfI1EI II III III SECONDS 
CORE USEDI 51< 


