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ABSTRACT 

THIS PROGRAM TESTS BOTH THE ADDRESSING CAPABILITY 
AND THE DATA RELIABILITY OF THE OF THE RPIIC AND THE 
RPOQ3. THE PROGRAM CONSIST OF SEVEN TESTS ANY ONE OF 
WHICH IS SELECTABLE BY THE OPERATOR. A CONVERSATION 
MODE EXISTS WHICH ALLOWS THE OPERATOR TO DEFINE TEST 
PARAMETERS. 

REQUIREMENTS 

EQUIPMENT 

POP11 STANDARD SAMILY PROCESSOR 
RP1IC DISK PACK CONTROLLER WITH UP TO EIGHT RPO3 
ORIVES 
ASRI3 OR EQUIVELANT. 

STORAGE 

8K OF STORAGE IS REQUIRED TO RUN THIS PROGRAM. 

PRELIMINARY PROGRAMS 

DZRPA RP1IC DISKLESS OIAGNCSTIC 

LOADING PRODEDURE 

USE STANDARD PROCEDURE FCR ABS TAPES 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE_S.1.1 (ALL SWITCHES DOWN FOR WORST CASE 
TESTING-UNITO). 
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FRGE 4 

4.2 STARTING ADDRESS 

THE PROGRAM MUST ALWAYS BE STARTED AT 200. 

4.3 PROGRAM AND/OR OPERATOR ACTION 

1. 

2. 

3. 

4 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

LOAD ADDRESS 200. 

SET SWITCHES. ALL DOWN FOR WORST CASE-UNIT 0. 

PRESS START. 

THE PROGRAM NAME AND A SUrmARIZEC sonny tee TABLE 
IS TYPED AFTER INITAL START OF P 
IF USING MEMORY MANAGEMENT ON A eyeTEN WITH MOR 
THEN 8K i est tae ALL OF THE LORDER® age moves 
FR " oe” H GHEST (28K MAXIMUM) C CATION 

ELORAD THE LOADERS STARTING 
ADORE iS GIVEN” AFTER THE LOADERS ARE 

THE PROGRAM WILL LOOP AND TYPE PASS COUNT. 

WHILE IN TEST S (DATA RELIABILITY) THE OISPLAY 
WILL CONTAIN THE NUMBER OF THE PATTERN CURRENTLY 
{N USE IN ORDER TO SHOW THE PROGRESS OF THE 

5.C OPERATING PROCEDURES 

uo
 

-
 OPERATIONAL SWITCH SETTINGS 

AT SA 200 ALL SWITCHES DOWN IS WORST CASE TESTING 
FOR UNIT QO. PASS COUNT WILL BE TYPED OUT AT THE 
COMPLETION OF A PASS. 
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SWITCH SETTINGS ARE: 

SWCIS’s].... 

SWC 14 >21.... 

SWi13>21.... 

SW. l2>=1.... 

SWilbDe2l.... 

SW(10>=1.... 

SW°D9>21.... 

SW<08>= l.... 

SW<O7>2].... 

SW<O6>s1.... 

SW. 0S> 

SW<OS>=1.... 

t 

SW<05>=0.... 

SW< 04 

HALT ON ERROR 

LOOP ON ERROR 

INHIBIT PRINTOUT 

INHIBIT BACKGROUND TEST 

RING BELL ON ERROR 

LOOP ON TEST 

INHIBIT DATA COMPARISON 

ENTER CONVERSATION MODE. 
IF TEST QO-2 IS SELECTED USE ADDRESS 
CONVERSATION. 
IF TEST 3-7 IS SELECTED USE DATA 
CONVERSATION. 

INHIBIT SEEKS BETWEEN WRITE AND FREAD 
DURING DATA TEST AND RANDOM TEST. 

INHIBIT USE OF MEMORY MANAGEMENT 

USED TO CONTROL HOW MANY COMPARE ERRORS 
WILL BE TYPED OUT AS A RESULT OF A READ 
OPERATION IN THE DATA TEST. 

CHECK FOR UP TO THREE COMPARE ERRORS 
WITHIN THE READ BUFFER AND TYPE ALL 
APPROPRIATE ERROR INFORMATION FCR EACH 
ERROR. NOTE IF THE DISK DISCOVERS AN 
ERROR, IT WILL FINISH READING THE 
CURRENT SECTOR AND THEN STOP. SO IF A 
VALIO COMPARE ERROR IS ENCOUNTERED, AND 
THE PROGRAM CONTINUES SCANNING THE 
BUFFER, IT MAY GO BEYOND THE AREA WHERE 
THE OLSK TRANSFERRED DATA. THIS 
HAPPENS, THE RECEIVED DATA wie BE 

CHECK FOR ONLY ONE COMPARE ERROR WITHIN 
THE READ BUFFER. 

USED TO CONTROL THE AMOUNT OF 
INFORMATION TYPED ON REREAD ATTEMPTS 
AFTER A READ FAILURE IN DATA TEST. 
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249 SWO4>=1....TYPE AL’ ERROR INFORMATION ON EACH 
250 REREAD ATTEMPT. 
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5.2 

5.2.1 

§.2.2 

PAGE 6 

SW°O4 =0.... TYPE 3 ERROR INFORMATION ON THE FIRST 
READ ERROR ONLY. AFTER THE ERROR GOES 
AWAY OR IS UNRECOVERABLE, THE NUMBER OF 
REREADS IS THEN TYPED. 

SW<03>=1....RUN TEST SELECTED BY SWITCH POSITIONS 
SWO THRU SWe 

SW<O00>THRU SW<02> TEST SELECTED 
ADDRESS TEST O 
ADDRESS TEST 1 
ADDRESS TEST 2 
TESTS - WRITE CHECK TEST 
TESTY - MEMORY ADDRESS TEST 
TESTS ~ DATA RELIABILITY 
TEST6 - RANDOM TEST 
TEST? - POWER FAIL TEST 

NOTE 

IF IT IS DESIRED TO SELECT AN INDIVIDUAL 
TEST, ALSO SET SW<10> LOOP ON TEST. 

N
O
W
U
£
C
O
I
M
-
O
 

SUBROUTINE ABSTRACTS 

SCOPE 

THIS SUBROUTINE CALL_IS PLACED AT THE END OF EACH 
SUBTEST AND PROVIDES THE ABILITY TO LOOP ON AN 
ERROR. WHENEVER AN ERROR IS DETECTED, AN ERROR FLAG 
IS SET. THIS FLAG IS TESTED BY THE SCOPE ROUTINE. 
IF SET, AND LOOP ON ERROR SW<14> IS SET, THE PROGRAM 
WILL LOOP BACK AND REPEAT THE CONDITIONS CAUSING THE 
ERROR. PRIOR TO EACH SCOPE CALL THE LOOP ADDRESS IS 
MOVED INTO LOCATION LAD. QNCE THE PROGRAM STARTS 
LOOPING ON_AN ERROR, IT WILL CONTINUE LOOPING EVEN 
THOUGH THE ERROR MAY BE INTERMITTENT. TO GO OUT OF 
THE LOOP RESET SW< 14>. 

HLT 

THIS ROUTINE IS ENTERED UPON DETECTION OF AN ERROR. 
IT WILL TYPE THE PC OF THE ERROR AND ADDITIONAL 
ERROR INFORMATION. THIS ROUTINE TEST FOR HALT ON 
ERROR, INHIBIT TYPEOUTS, AND RING THE BELL. IT ALSO 
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310 
311 
312 
313 5.2.3 BACKGROUND TEST 

315 THIS TEST, 1S ENTERED BY THE PROGRAM WHILE WAITTIN 
1 FOR AN INTERRUPT. 17 DOES A SERIES OF NEGATE BYT 

317 AND ROTATE BYTE LEFT INSTRUCTIONS TO PROVIDE WORSE 
318 CASE NPR pA TING, AYO Bus NOISE aND 44 WILL TIMEOUT 

aM MAY at TAROBE TED bY Laat HICH CHE Fe 
$21 PROGRAM TO DO A WAIT INSTRUCTION. 

323 
324 
326 S.2.4 TRAP CATCHER 

327 R".+2" - “HALT SEQUENCE IS REPEATED FROM 0-776 TO 
328 CATCH ANY UNEXPECTED TRAPS. THUS ANY UNEXPECTED 
303 TRAPS OR INTERRUPTS WILL HALT AT THE VECTOR +2. 

331 
332 
333 6.0 ERRORS 
334 

337 6.1 WHEN ERRORS ARE ENCOUNTERED, THE ADDRESS OF THE 
338 ERROR ALONG WITH THE CONTENTS OF RPDS, RPER, RPCS 
339 RPCA, RPDA, AND SUCA ARE TYPED. BY REFERRING TO THE 
40 LISTING ADDITIONAL INFORMATION CAN BE FOUND 
41 REGARDING THE CAUSE OF THE ERROR IN THE COMMENTS. 

342 WHEN APPROPRIATE, ADDITIONAL INFORMATION IS TYPED 
343 OUT SUCH AS EXPECTED AND RECEIVED RESULTS OF AN 
344 OPERATION. ALL INFORMATION IS IN OCTAL. 

au ERROR MESSAGE FORMAT 

348 1. PC= PC OF FAILURE 
349 STATUS ERROR 
350 RPDS= CONTENTS OF RPDS 
351 RPER= CONTENTS OF RPER 
352 RPCS= CONTENTS OF RPCS 
353 RPCA= CONTENTS OF RPCA 
354 RPDA= CONTENTS OF RPDA 
355 SUCA= CONTENTS OF SUCA 
355k CYLINDER= CYLINDER ADDRESS OF 
357 THE ERROR 
358 HEAD= HEAD ADDRESS OF THE 
359 ERROR 
360 SECTOR= SECTOR ADDRESS OF 
361 THE ERROR 
362 READ COUNTER= A SPECIAL COUNTER 
363 USED IN DATA TEST 
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365 INDICATES THE NUMBER 
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371 ° OF READS OF THrT 
BLOCK. O = FIRST 

373 READ. _IF LOOPING ON 
3 ERROR THE FIRST READ 
3¢ COUNTER ONLY IS 

VALID. 
. PC= PC OF FAILURE 

378 COMPARE ERROR 
EXPECTED= DATA EXPECTED 

380 RECEIVED= DATA RECEIVED 
381 CYLINDER= EVE INOER ADDRESS OF 

HE ERROR 
HEAD= HEA A OORESS OF THE 

385 SECTOR= SECTOR ADDRESS OF 
HE ERROR 

387 WORD COUNT INTO SECTOR= DISTANCE INTO 
SECTOR COUNT 

289 STARTS AT ONE. 
390 READ NO. INDICATES WHICH READ 

ATTEMPT IS IN 
392 PROGRESS. 

304 3. TOTAL REREADS ON ERROR= TOTAL READS BEFORE 
335 RECOVERY. TOTAL OF 
3% 24 INDICATES ERROR 
397 WAS UNRECOVERABLE 

401 7.0 RESTRICTIONS 

403 TEST 7? (POWER FAIL) WILL BE EXECUTED ONLY IF 
404 SELECTED BY THE SWITCHES. IT WILL HALT AT 
40S COMPLETION. 

409 8.0 MISCELLANEOUS 

4123 8.1 EXECUTION TIME 

415 THE PASS COUNT WILL BE TYPED OUT AT THE END OF EACH 
416 PASS THRU THE PROGRAM. OUE TO THE TIME NECESSARY TO 
417 RUN ANY INDIVIDUAL TESTS, TESTS ARE NOT ITERATED. 
418 IF_ YOU_ WISH TQ LOOP ON ANY PARTICULAR TEST, SELECT 
419 THE TEST IN SWITCH POSITIONS SW<OO> THRU SW<O2> AND 
420 SET SW<O3> AND SW<10>. WHEN IN TEST S_ (DATA 
421 RELIABILITY) ITS PROGRESS CAN BE MONITORED BY 
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LOOKING AT THE DISPLAY. IT WILL CONTAIN THE NUMBER 
OF THE PATTERN CURRENTLY IN USE. 
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STACK POINTER 

STACK IS INITIALLY SET TO SOO. 

ERROR INFORMATION 

IF IT IS DESIRED TO HAVE THE ERROR INFORMATION 
QUTPUTTEC TO THE PUNCH INSTEAD OF THE TELETYPE 
CHANGE THE FOLLOWING THREE LOCATIONS. 

LOCATION FROM TO 

1304 177564 177554 
1332 177566 177556 
1336 177564 177554 

NON-STANDARD VECTOR AND REGISTER ADDRESSES 

IF IT IS DESIRED TO CHANGE THE VECTOR OR REGISTER 
ADDRESSES IT CAN BE ACCOMPLISHED BY CHANGING THE 
CONTENTS OF THE FOLLOWING LOCATIONS: 

LOCATION FROM TO 

VECTOR 2s4 HEH PERK INTERUPT TRAP 

STATUS 256 NEW INTERUPT LOCATION 
RPCS 176714 NEW DISK CONTROL ADDRESS 
RPCS1 176715 NEW UPPER BYTE OF CONTROL 

RPWC 175716 Wee Boe? COUNT REGISTER 

RPBA 176720 HEM CURRENT ADDRESS REGISTER 

RPCA 176722 NEW CYLINDER ADDRESS 
REGISTER ADDRESS 

RPDA 176724 NEW Ddak ADDRESS REGISTER 

RPDAL 176725 NeW eee’ ADDRESS REGISTER 

RPER 1767 le NEW ERROR REGISTER ADDRESS 
RPDS 176710 eH DEVICE STATUS REGIS ER 

SUCA 176734 =©=NEW SELECTED UNIT CYLINUER 
ADDRESS REGISTER ADDRESS 



RPiIC RELIABILITY TEST MACYII e7(732) 
DORPB. P11 

O-
—+
 
b+
 

= 
0 

9+
 

b+
 

9 
0 

8
 

W
D
 
N
I
C
U
 

SF
 
G
I
N
 

Y
U
p
r
s
 

to 

BOe 
16-SEP-76 16:19 PAGE 14 

9.0 

3.1 

3.2 
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PROGRAM DISCRIPTION 

ADDRESS TEST 0 

IN THIS TEST THE PROGRAM SEEKS FROM 0 TO N AND BACK 
TO. QO. __N STARTS AT ZERO THEN INCREMENTS TO 1 AND UP 
THRU 625. DONE IS TIMED OUT, SEEK UNDERWAY IS 
TESTED UNIT READY IS TIMED OUT. ATTENTION 
INTERRUPT AND THE INTERRUPT FLAG ARE TESTED, AND THE 
CONTENTS OF SUCA ARE CHECKED. 

ADDRESS TEST 1 

wR ITE SOR OCTAL WORDS IN THE TEN SECTORS ON EACH 
THE FIRST WORD OF EACH SECTOR IS THE 

CYLINDER ADDRESS AND THE REMAINING WORDS CONTAIN. THE 
HEAD AND SECTOR peORE SS . AFTER EACH WRITE 
OPERATION, THE CONTENTS RPCA AND RPOA ARE 
EXAMINED 'TO SEE THAT THEY GPOATED CORRECTLY. AFTER 
WRITTING THE ENTIRE PICK, THE DATA IS READ BACK TEN 
SECTORS AT TIME AND VERIFIED. IF THE FIRST WORD 
OF A SECTOR OES NOT COMPARE THE WRONG CYLINDER WAS 
PROBABLY SELECTED. AN ERROR ON THE FIRST WORD IS 
TNOICATED BY TYPING “CYL” AFTER THE ERRING DATA. iF 
ANY OTHER WORD FAILS THE WRONG HEAD OR SECTOR WAS 
PROBABLY SELECTED. IN THIS CASE THE RIGHT HALF OF 
THE DATA TYPED EQUALS THE SECTOR ADDRESS AND THE 
LEFT HALF EQUALS THE TRACK ADDRESS. 

ADDRESS TEST 2 

WRITE THE FIRST WORD OF EACH CYLINDER. WITH THE 
CYLINDER ADORESS. THEN SEEK FROM 62S TO 0. THEN 
PEEK TO 624 AND BACK TO 1 UNTIL THE ADDRESSES CROSS 
AND GO BACK TO ZERO. AFTER EACH SEEK VERIFY THE 
POSITION OF THE HEAD BY READING THE FIRST WORD OF 
Coe NSE RT OER AND COMPARING IT WITH THE SELECTED 

WRITECHECK TEST 

THIS JEST VERIFIES THE WRITE CHECK LOGIC AND THE 
ABILITY OF THE HAROWARE TO FILL THE REMAINDER OF A 
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SECTOR _WITH ZEROS WHEN A PARTIAL SECTOR IS WRITTEN. 
IN THE WRITE CHECK PORTION A FLORTING ONE AND A 
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FLOATING ZERO PATTERN ARE_USED 10 TEST THE WRITE 
CHECK COMPARE LOGIC. THE PATTERN IS WRITTEN ANO 
WRITE CHECKED EXPECTING NO ERRORS. | rete BUFFER IS 
THEN CLEARE HE De 1p 1 CHE KED regady: 
BN ERROR IS IS Pepe TED. TER W if TREE TED 

WRITTEN WITH ALL ONES AND SHEN A Tw 
ROR WRITE i PERFORMED. IKE ENTIRE SECTOR IS READ 
AND VERIFIED. THE FIRST TWO WORDS SHOULD BE ONES 
AND THE REMAINDER SHOULD BE. ZERO. 

MEMORY TEST 

THIS TEST CONSIST OF TWO SEGMENTS. THE FIRST 
SEGMENT TESTS THE ACCESSIBILITY OF MEMORY. IF 
MEMORY MANAGEMENT IS NOT AVAILABLE, OR MEMORY 
MANAGEMENT IS DESELECTED OR a SYSTEM ONLY 
CONTAINS 8K WITH MEMORY MANAGEMENT THEN EACH 
LOCATION FROM THE EAD OF THE PROGRAM TO THE TOP OF 
MEMORY (NOT TO EXCEED 28K) IS WRITTEN WITH ITS 
ADDRESS. THIS DATA IS WRITTEN ON THE DISK. THE 
MEMORY IS CLEARED AND THE DATA IS READ BACK AND 
VERIFIED. IF MEMORY MANAGEMENT IS AVAILABLE AND 
SELECTED WITH MORE THAN 8K OF CORE, UP TO A 20K 
BUFFER IS WRITTEN WITH ITS ADORESS. THE BUFFER IS 
THEN WRITTEN ON THE DISK. THE BUFFER JIS THEN 
CLEARED AND THE DISK IS READ AND CHECKED. THE 
BUFFER IS THEN MOVED IN MEMORY BY IK AND THE PROCESS 
CONTINUES UNTILL ALL AVAILABLE CORE HAS BEEN WRITTEN 
AND CHECKED. IN SEGMENT TWO, THE EXTENOED ADDRESS 
BITS ARE TESTED IF MEMORY MANAGEMENT IS AVAILABLE. 

DATA TEST 

DATA TEST VERIFIES THE DATA RELIABILITY OF THE DISK. 
THE SEQUENCE IS WRITE THE PACK, WRITE CHECK, AND 
READ IT 3 TIMES. IF SwW<O7>=0 THEN'A SEEK OF 128 OR 
GREATER CYLINDERS IS PERFORMED BETWEEN EACH WRITE 
AND READ. ERRORS THAT OCCUR WITH THE RANDOM SEEKS 
ENABLED DURING WRITE CHECK AS SATUS ck ERRORS OR 

BELOW. IF A_OATA ERROR IS ENCOUNTERED DURING A READ 
OPERATION, THE OPERATION IS REPEATED 20 TIMES OR 
UNTIL THE ERROR GOES AWAY. AFTER THE TENTH TIME THE 
HEADS ARE HOMED AND REPOSITIONED. WITH EACH READ 
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ERROR THE READ RETRY NUMBER IS TYPED OUT ALONG WITH 
THE ERROR INFORMATION. THIS WAY IT CAN BE 
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DETERMINED IF AN ERROR IS RECOVERABLE ¢R 
NON-RECOVERABLE. IF @ READ STATUS ERROR OCCURS AND 
IT IS A SOFT ERROR (PARITY ERROR), THE DATA IS 
COMPARED TO PROVIDE ADDITIONAL INFORMATION. WHEN 
USING MEMORY HANAGEMENT WITH HORE THAN BK OF MEMORY 
URING THE READ BUFFER IS CONTINUALLY STEPPING 

THROUGH MEMORY AT 1K STEPS SO THAT ALL OF MEMORY IS 
CHECKED WITH THE DATA PATTERN. 

NUMBER DATA PATTERN NUMBER DATA PATTERN 
167356 0 163126 ll 

1 oS2SeS le 156735 
e leSeSe 13 135673 
3 031463 14 073567 
4 007417 1S 177777 - Q000C0 
S 010421 16 RANDOM DATA 
6 021042 
7 042104 
1c 104210 

THE LENGTH OF EACH DATA TRANSFER IS DETERMINED BY 
THE SIZE OF MEMORY AND IS INDICATED BY A TYPEQUT AT 
THe De GINNING OF THE PROGRAM. IF IN CONVERSATION 

RANDOM TEST 

IN THIS TEST RANDOM DATA OF 700(OCTAL) WORDS IS 
WRITTEN ON RANDOM SECTORS. IT_IS THEN WRITE CHECKED 
AND READ 10 TIMES. ACCORDING TO SW<O7> THERE COULD 
BE A RANDOM SEEK OF 128 OR GREATER CYLINDERS BETWEEN 
EACH WRITE AND READ. ERRORS OCCURING DURING READ 
BUT ARE RECOVERABLE AFTER THE FIRST RETRY OR ARE 
GREATLY REDUCED BY DISABLING RANDOM SEEKS ARE 
PROBABLY DUE TO VIBRATING HEADS AFTER A SEEK. THIS 
IS REPEATED 2500 TIMES. THE READ RECOVERY TECHNIQUE 
IS THE SAME AS DESCRIBED UNDER DATA TEST(9.6). 

POWER FAIL TEST 

TESTS THE ABILITY OF THE RP1IC TO SENSE POWER 
FAILURE AND TO HOME THE HEADS. AS SOON AS THE 
OPERATOR IS REQUESTED TO TURN OFF POWER, THE PROGRAM 
WILL LOOP READING A SECTOR FROM THE DISK. AFTER 
POWER IS RESTORED. THE PROGRAM CHECKS THAT THE HEADS 
ARE ON CYLINDER ZERO AND THAT THE CONTENTS OF MEMORY 
ABOVE THE PROGRAM HAS NOT BEEN AFFECTED BY THE POWER 
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CONVERSATION MODE 

THERE ARE TWO CONVERSATION MODES AVAILABLE SELECTED 
BY SW.08>, IF TEST MBER OQ-e IS SELECTED IN 
SW<00-02) THEN THE PROGRAM HILL SELECT THE ADORESS 
CONVERSATION MODE. THIS WILL ALLOW THE OPERATOR TQ 
SPECIFY TWO CYLINDER ADSRESSES WHICH WILL SETUP A 
CONTINUOUS SEEK OPERATIONS FROM ONE TO THE OTHER. A 
ze TEST SELECTION DURING ADDRESS CONVERSATION IS 

A HEAD ALIGNMENT ROUTINE. DURING THIS ROUTINE 
THE SWITCH REGISTER DEFINATIONS ARE CHANGED AS 
FOLLOWS: 
aah SELECTS THE HEAD TO ALIGN. 
SW<08-10> SELECTS THE DRIVE TO ALIGN. 
TOGGLING SW<O7> WILL CAUSE THE HEAD AND DRIVE 
BAI TCHES TO BE REREAD AND SELECTION DONE AGAIN. 

SUB TEST SELECTION DURING ADDRESS 
CONVERCATION MODE IS FOR CONTINUOUS HOME SEEKS. 
CAUTION MUST BE EXERCISED DURING THIS SUB TEST. 
CONTINUOUS UNNECESSARY USE OF HOME SEEKS COULD BE 
DISTRUCTIVE TO A DRIVE. 
DATA TEST CONVERSATION MODE MAY BE ENTERED BY 
SELECTING TEST NUMBER 3-7 IN SW<CO-02>. IF SELECTED 
A NUMBER OF QUESTIONS WILL SE ASKED TO DETERMINE 
TEST PARAMETERS. ALL NUMBER RESPONSES SHOULD BE IN 
OSTAL FOLLOWED BY A CARRIAGE RETURN. 

THE CONVERSATION IS AS FOLLOWS: 

DATA TEST ONLY?(Y OR N) 

IF THE OPERATOR RESPONDS YES THE PROGRAM ENTERS THE 
DATA MODE ONLY, TEST S AND TEST 

MULTI DRIVE MODE?(Y OR N) 

WITHIN THE MULTI DRIVE MODE, THE PROGRAM ALLOWS THE 
OPERATOR TO EXERCISE ALL’ SYSTEM DRIVES WITHOUT 
RESTARTING THE PROGRAM. A COMPLETE PASS IS MADE ON 
ORIVE ZERO AND THE PROGRAM THEN GOES TO THE NEXT 
ORIVE UNTIL ALL DRIVES ARE DONE. AT THIS TIME THE 
PASSCOUNT IS UPDATED AND TYPED OUT. THE PROGRAM 
CYCLES BACK TO UNIT ZERO AND CONTINUES. BEFORE 
FESTING STARTS ON A UNIT, THE UNIT NUMBER IS TYPED 

IF THE OPERATOR RES ope YES _- THE PROGRAM ASKS FOR 
THE NUMBER OF ORIVES. IF THE OPERATOR RESPONDS 
NO - THE PROGRAM ASKS FOR WHICH DRIVE TO EXERCISE. 

NUMBER OF DRIVES 1 TO 10 (OCTAL)? 

: 
, 
=
 
;
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RESPOND WITH THE NUMBER OF DRIVES ON THE SYSTEM. 

IF THE OPERATOR RESPONDS “NO” TO MULTI ORIVE MODE 
THE FOLLOWING QUESTION IS ASKED. 

WHICH DRIVE? 

RESPOND WITH UNIT NUMBER OF DRIVE TO TEST 

OPTIONAL WORD COUNT ?(Y OR N) 

PROVIDES THE OPPORTUNITY TO SPECIFY YOUR OWN WORD 
COUNT WHICH MAY NOT EXCEED THE STANDARD WORD COUNT. 
THE STANDARD WORD COUNT IS TYPED OUT AT THE START OF 
THE PROGRAM. IF RESPONSE IS NO - THE NEXT QUESTION 
IS SKIPPED. 

LENGTH (1 TO STANDARD WORD COUNT)? 

SPECIFY WORD COUNT IN OCTAL. 

DO YOU WISH TO SELECT THE DISK TEST ADDR?(Y OR N) 

THIS WILL ALLOW THE OPERATOR TO SELECT A SPECIFIC 
ARER OF THE DSIK FOR TESTING. 

IF THE OPERATOR RESPONDS “YES” THE FOLLOWING 
QUESTIONS WILL BE ASKED. 

STARTING CYLINDER 
SIARTING HEAD 
STARTING TRACK 

RESPOND WITH THE DESIRED ADDRESS IN OCTAL 

OPTIONAL DATA PATTERN NO.? 

YOU HAVE THE OPTION OF SELECTING ANY INDIVIDUAL 
PATTERN OR SELECTING ALL PATTERNS. 

PATTERN NO. PATTERN PATTERN NO. PATTERN 
163126 10 63 404210 
0SeSe5 ll 167356 

e leSeSe2 le 156735 
3 031463 13 135673 
4 007417 14 073567 
S 010421 15 177777 - 900000 
6 021042 16 RANDOM PATTERN 
? 042104 1? SELECTS ALL PATTERNS 

WRITE? CY OR ND) 



- 

RPLIC RELIABILITY TEST MACY11 27 (732) 
OZRFS.Pil 

763 
764 
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WRITE CHECK? (Y OR N) 
READ? (Y OR N) 
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765 
766 
767 
768 
769 
770 
7?l 
772 
773 
7c 
775 
776 
777 
78 
779 
780 
781 
782 
783 000000 
784 000001 
78S 0000 
786 000003 
787 000004 
788 ocooes 
789 000006 
790 000007 
791 
792 
793 00000! 
734 o0co02 
735 000004 
736 00C010 
797 000020 
798 000340 
7939 000300 
890 000240 
B01 00200 
802 000140 
803 000100 
B04 000040 
805 
806 
807 oo0004 
808 000010 
809 900014 
810 000020 
811 000024 
812 000030 
813 000034 
814 
815 
816 177776 
817 177560 
818 177562 
819 177564 
820 177566 
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THESE QUESTION 
TQ BE PERFORME 
.ENDR 

-LIST ME 
LIST MC,MD.CND 

PAGE 15 

eit YOU_T0 PELE CT THE OPERATIONS 
IN THE DATA T 

; COPYRIGHT Tis ey Byer tan EQUIPMENT CORP., MAYNARD, MASS. 

PRI2=100 
PRI1=40 

; VECTOR ADDRESSES 
ERRVEC=4 
RESVEC=10 
TBITVEC=14 
IOTVEC=20 
PFVEC=24 
EMTVEC=30 
TRAPVEC=34 

;REGISTER ADDRESSES 
PSW=177776 
TKS=177S60 
TKB=177562 
TPS=177564 
TPB=177566 

;CONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS 

; GENERAL REGTSTER ASSIGNMENTS 

; STATUS REGISTER (PSW) BIT ASSIGNMENTS 
;C BIT 
:V BIT 
32 BIT 
3N BIT 
:T BIT 
PRIORITY LEVEL 7 
sPRIORITY LEVEL 6 
sPRIORITY LEVEL S 
‘PRIORITY LEVEL 4 
“PRIORITY LEVEL 3 
sPRIORITY LE“EL 2 
sPRIORITY LEVEL 1 

;ERROR VECTOR 
s RESERVED {NBT VECTOR 
T BIT VECTOR 
TOT TRAP _ VECTOR 
POWER FAIL VECTOR 
EMT VECTOR 
TRAP VECTOR 

;PROCESSOR STATUS REGISTER 
;KEYBOARD CSR 
ADDR OF KEYBOARD BUFFER 
: TELEPRINTER CSR 
;TELEPRINTER BUFFER 
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MACYI1 27(732) 

177570 
177570 

000500 

100000 

000001 

177572 

oco000 

104400 

104000 
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SWR=177570 
DISPLAY=177570 

; INITIAL Stack POINTER 
STKPTR=S0 0 

;BIT ASSIGNMENTS 

; MEMORY 

815=100000 

LOe 

;CONSOLE SWITCH REGISTER 
;CONSOLE DISPLAY REGISTER 

;PROGRAM STACK POINTER 

MANAGEMENT REGISTER ASSIGNMENTS 

SRO=177572 
KIPARO=172340 
KIPARI=17234e2 
KIPAR2=172344 
KIPAR3=172346 
KIPAR4Y=172350 
KIPARS=172352 
KIPAR6=172354 
KIPAR7=172356 
KIPORO=172300 
KIPOR1=17230e 
KIPDRe=172304 
KIPDR3=172306 
KIPOR4=172310 
KIPORS=17231e 
KIPOR6=172314 
KIPDR7=172316 
RW=6 
uP=00 

s INSTRUCTION EQUATES 
4LT=TRAP 

SCOPE=EMT 

; INDEX OF MACROS 
; SCOPE 

‘SAVE 

;HLT IS A TRAP TO THE ERROR ROUTINE 

;SCOPE IS AN EMT TRAP 
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000200 
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ICNT: OD 
LAD: 0 2 BROGRAM TRACE 

SCOPES: BIT 
BEQ 

MOe 
16-SEP-76 16:19 PAGE 2S 

INDEX OF GALLS 

-LIST ME 
.=210 
MOY 00 #START, PC ;GO TO START OF TEST 

;CONTAINS PASS COUNT 

;SCOPE (EMT) SERVICE ROUTINE 
;THIS ROUTINE WILL LOOP IF AN ERROR OCCURED AND 
;LOOP ON ERROR SWITCH IS SET (BIT 14). IF LOOPING IS INDICATED 
; THE CONTENTS OF “LAD” EQUAL THE LOOP ADDRESS. IN ORDER 
;T0 LOOP ON ERROR, BIT 14 OF THE SWITCH REGISTER MUST BE SET _AND 
;LOCATION “ERRFLG* MUST BE NEGATIVE INDICATING AN ERROR. ONCE THE 
: LOOP IS INITIATED IT WILL CONTINUE UNTIL SWITCH 14 IS CLEARED. 

#814, daSWR ;LOOP ON ERROR? 
es BRANCH IF NO 

1S THERE AN ERROR? 
;BRANCH IF YES 

TST ERRFLG 
BNE 1$ 
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00102ee 
001026 
001030 
001034 

001036 
001042 
001044 
OO1046 
001050 
0010S2 
091054 
001056 
001062 

001064 

001246 

MACY 11 

005067 
e 

012667 
012600 
1260 
1260, 

012603 
012604 
012605: 
016707 
ooo0c0 

005737 
100001 
000000 

oo0000 

27(732) 

000212 

177746 

000020 

000000 

000020 

oo0000 

177570 

004000 

000144 

o200c0 

000110 

000062 
000002 
000050 
ogo04e 
000134 
016102 
177579 

100000 
000010 

N02 
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177570 

177570 

o000S4 
ooco44 
000356 

000006 

> ¥ CLR 
RTI 

1$: Hoy 
RTI 

ERRFLG 

LAD, (SP) 

;RESET ERROR CONDITION 

sMODIFY RETURN ADDRESS 

sROUTINE TO SAVE REGISTERS ON THE STACK. 
iCALLED B BY SAVE macro 
S MOV (SP)+.1§ 

MOV RS5,-( SP) 
MOV RY’ -(SP) 
MOV R3)-(5P) 
MOV R2,-(SP) 
MOV RI, -(SP) 
MOV RO; -(SP) 
MOV $ PC 

;SAVE RETURN PC 

;RETURN 
CONTAINS RETURN ADDRESS 1$: 0 

;ROUTINE TO RESTORE REGISTERS saved ON THE STACK 
CALLED BY REST 
RESTS: MOV (SP)+,1$ 

MOV (SP)+;RO 
MOV (SP)+-R 
MOV (SP)+7R 
MOV (SP)+.R3 
MOV (SP)+;R4 
MOV (SP)+/RS 
Ov $,PC 

1$: 
;ERROR SERVICE ROUTINE CALLED BY’H 
THIS ROUTINE WILL HALT ON ERROn 
j TRANSFER CONTROL eae USER SUPPLIED ROUTINE IF SPECIFIED 
ERRO 

3$: 

1$: BIT 

es: 

4§; 

ERRFLG: O 
HLTCTS: QO 
HLTADS: QO 
ERRORS: O 

“#B11,d#SWR 
1$ 
RS, PRNTFS 

#813, 2eSUR 
2s 
RS, PRINTS 

(6), HLTADS 
#2, HLTADS 
DHL TADS. HLTCTS 
HLTADS, TTY 
PC, PRIATR 

SG 
sik 

#B81S, ERRFLG 
ERRORS 

;SAVE RETURN PC 

;RETURN 
; CONTAINS RETURN ADDR 

HRING THE BELL, AND 

;HALT ON ERROR? 
BRANCH IF NO 

;RING THE BELL? 
BRANCH IF NO 
FORCE FRINT THE MESSAGE 

;SKIP TYPEOUT? 
;BRANCH IF YES 
:PRINT MESSAGE 

;GET ERROR PC+2 
;MODIFY 
SAVE HLT ARGUEMENT 

; TYPE LOCATION WITH LEADING ZEROS 
G0 TO USER ERROR ROUTINE 
‘HALT ON ERROR? 
BRANCH IF NO 

;SET ERROR FLAG 
:UPDATE ERROR COUNTER 

;PC_OF ERROR 
s ERROR COUNT 
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d20000 
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177584 
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o20000 
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090104 
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00031 

001549 
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BELL: .HSCIZ «”> 
041520 ERRPC: .ASCIZ «§5>«12>«1S>«le>'PCs ° 

EVEN 
THIS ROUTINE WILL PRINT AN ASCIZ MESSAGE. 
“THE MESSAGE MUST TERMINATE IN 0 

177570 PRINTS: SIT #813 aaSkR - INHIBIT TyPEOUTS? 
BEQ PRNTFS *BRANCH IF NO 
ROD te, JRS ‘UPDATE RETURN ADDR 

PRNTFS: STB aa7PS sWAIT FOR PRINTER TO FINISH 

MOV RS, 1 SP) 
aye) 82. (SP) -ADJUST RETURN PC 
MOV (RE) RS -GET MESSAGE ADDR 

1S: S18 SRS)" “CHECK FOR TERMINATOR 

MOV (SP)+,RS -GET RETURN ADDR 
RTS RS : RETURN 

2s: MOVB (RS), 28TPB “PRINT CHARACTER 
TST8) sR TPS “WAIT TILL DONE 
prt ig 

-THIS ROUTINE TYPES, Q gh QGATION IN OCTAL 
177570 PRINTR: BIT sSWR -s INHIBIT TYPEOUT? 

BEG Print “BRANCH IF NO 

177570 PRINTS: BIT 8813, a8SWR s INHIBIT TYPECUT? 
BEG PRINTE “BRANCH IF NO 

000140 PRINTA: NOV #1, .PR SET ZERC FILL SWITCH 

PRINTB: CLR “PR : SUPPRESS LEADING ZEROS 
009125 MOVB 8-6, .PR+1 ;SET 

.PTIT: MOV RY ~(SP) Eve” guNT 
MOV #.PR+2,R4 -SET POINTER TO FIRST CHARACTER 
CLRB ss (RY) -CLEAR FIRST BYTE 
BR PRE “ROTATE FIRST BIT 

-PRL: CLRB = (RY) -CLEAR BYTE OF CHAR 
000192 BIT 8100, .PR *BIT TYPING MODE 

BNE PRE ‘YES SKIP 2 ROTATES 
ROL TTY “ROTATE BIT INTO C 
ROLB 3s (4) :PACK IT 
ROL TTY 
ROLB ss (4) 

.PRF: = ROL TTY 
ROLE (4) 
TSTB. (4) -IS IT ZERO 
BEQ +6 -SKIP INC 
INCB =. PR -SET FILL SWITCH 
TSTB sc PR :CHECK FILL SWITCH 
BEQ . +6 “SKIP BITSET 
BISB 80, (4) + “MAKE INTO ASCIZ CHAR 
INCB es. PR#1 SINC COUNT 
BNE PRL : REPEAT 
CMP #.PR+2,R4 “EMPTY QUFFER 
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1045 01514 
104 01816 
ibs Boies 
1949 01830 
1089 Oo1532 
1051 OO1S34 
1052 001536 
1053 001562 
1354 001564 
1055 001564 
1056 901570 
1057 001574 
1058 001600 
1053 C1604 
1960 001606 
1061 01610 
1062 O01612 
1963 OO1614 
1964 01616 
1065 001620 
1066 OC1624 
1067 001626 
1068 001632 
1069 OO1634 
1070 OO1640 
1072 OO1642 
1072 OOLe44 
1973 OO18s0 
1074 01652 
1075 OO1656 
107 001660 
1077 OO1b62 
1078 OO1666 
1979 001672 
1089 001676 
108. 
1082 001700 
1083 001702 
1084 001704 
1085 001706 
1086 OO1712 
1087 OO1716 
1088 001720 
1989 901724 
1090 001726 
1091 901732 
1092 001736 
1093 001742 
1094 OO1744 
1095 091744 
1696 091750 
1097 001752 
1098 001754 
1099 001762 
1100 001766 

MACY LL 2° (732) 

10737 
100375 

000080 

177534 

177246 

17777 

900056 

000046 

001057 

047401 

000006 

000014 
00000 
177i66 

002914 
002034 

177560 

177562 
000200 
000177 

177314 

177S6e 
177564 

16-SEP-76 

.PR: 
TTY: 
RANDS: 

18: 

4$: 

177566 3S: 

CO3 
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#0, (4)+ 
(4) 
RS, PRINTS 

(SP)+,R4 
PC 
le 

i 
LONUM, Re 

HINUM, RL 
Re 
#1057,R0 
Ri 
Re 
#47401,R1 
Re 

$ 
38177560 

38177562, (3) 
8200, (3) 
#177,(3) 
3$ 

RS, PRINTS 

1$ 
OeTKB, deTPB 
oatPs 

-SKIP IF NOT 
-LOAD ONE ZERO 

NUL TERNINATCR 
PRINT MESSAGE 

;RESTORE RY 

sSAVE THE REGISTERS 
SET RO WITH LOW 
‘SET R1 WITH HIGH 
:SET SHIFT COUNT 
SHIFT RO LEFT AND 
ROTATE CARRY INTO RI AND 
ROTATE CARRY INTO Re 
CHECK FOR DONE 
;ADD 8 TO MAKE X 129 
;PROPOGATE CARRY 
;ADD_# TO MAKE X 129 
;PROPOGATE CARRY 

sPROPOGATE CARRY 
PROPOGATE CARRY 

;RESTCRE THE REGISTERS 

sSAVE R3 
;GET BUFFER ADOR 
BUFFER FULL? 
;YES..TYPE ? 

;WAIT FOR A CHAR 

:GET CHAR 
sGEY RID 
sIS ITA 

;SKIP IF NO 

sPRINY MESSAGE 

;CLEAR BUFFER AND START OVER 
sECHO THE CHAR 

;WAIT FOR READY 
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DO3 

CPB #15,(3)¢ 9p CHECK FOR RETURN 

RNa -1(3) ih seve he RETURN 
JSR RS, PRINTS “PRINT MESSAGE 
READLS 
MOV (6)4+,R3 :RESTORE R3 
RTS pC : RETURN 

- INPUT§: .BLKW 20 
READM§: .ASCIZ "?°«1ISdcla 

_READLS: :ASCIZ <la 

: TAKE THE CONTENTS OF THE TTy INPUT BUFFER AND 
*PACK THEM INTO ONE WORD TO CREATE AN OCTAL NUMBER 

PACKS: 
JSR PC, SAVES -SAVE THE REGISTERS 
CLR NUMS 
CLR RO 

2s: TSTB —s INPUTS<RO) 
BEQ 1$ 
INC RO 
BR 2 

1S: DEC RO 
JSR Pe PACS :GET OCTAL CHAR 

goc212 MOV PKS NUMS *PACK FIRST CHAR 
JSR PC, PACS “GET OCTAL CHAR 

ROL PKS 
ROL PKS 
ROL PKS 

000162 BIS PKS. NUMS sPACK SECOND CHAR 
JSR PC, PACS :GET OCTAL CHAR 

SWAB 2 séPKS 
ROR PKS 
ROR PKS 

000132 BIS PKS. NUMS sPACK THIRD CHAR 
JSR PC PACS *GET OCTAL CHAR 
swap OsPKS 
CLC 
ROL PKS 

000106 BIS PK§.NUMS :PACK FOURTH CHAR 
JSR PC PACS <GET OCTAL CHAR 
Swap Sté«éKS 
CLC 
ROL PKS 
ROL PKS 
ROL PKS 
ROL PK 

oo00046 BIS PKS, NUMS -PACK FIFTH CHAR 
BR PKEKIS 

PREXS: ADD 82, SP =MODIFY STACK 

JSR PC, RESTS sRESTORE THE REGISTERS 
RTS PC EXIT 
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1157 
1158 002302 005700 PACS: TST RO 
1153 002304 Apor? 20 any BKeXS 

Her Bossi iepes BS0r4 o00Cie2 MOVB INBUTS(RO) , PKS ;GET INPUT CHAR 
lige 002320 005300 DEC RO 
1163 QO02322 O4e76? 177770 000002 ait §177770, PKS ;CLEAR UNWANTED BITS 
ifs 0Ce 00Ce0; ) P 

1185 02332 900000 PKS: 0 
11be 002334 000000 NUMS: 0 
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~TITLE RPLIC RELIABILITY TEST 

902236 000005 START: RESET -CLEAR THE WORLD 
002340 012706 900500 MOV eSTKPTR, SP :SETUP STACK 
002344 004767 014272 JSR PC, INIT INITIALIZE VECTORS 
p5g350 powse? 176726 JSR RS, PRNTFS FORCE PRINT THE MESSAGE 

Boe 4 2 ? 2 rR FLAG CLEAR PROGRAM FLAG 
pases Baer? peaeae 177570 et abs, aaSwR iN WENT 710 “Use HeHORY MANAGEMENT ? 

03237 pig? ? poeHe 90904 MOV F 5. QHERRVEC SETUP TRAP TEST FOR MEMORY MANAGEMENT 
C324 ler3? 606346 600006 MOV e340. IBERRVEC+2 
002406 O00S737 177572 TST pased sMEMORY NANAGEMENT? 
o9e412 005037 172340 CLR Jak IPARO “YES! SET UP TO USE MEMORY MANAGEMENT 
032416 Die. p00e0 172342 MOV 4500 oak IPARL i eCOND 4K PAGE 
ooo le737 007600 172356 MOV da SSIPAR? 
0024 01g732 177406 172300 MOV s400#D56. -400+UP+RW, Suk TPORO SET KIPDRO=RW UP 400 BLOCKS 
0924849 012737 177406 172302 MOV #400#256.-4O0+UP+RW aRKIPOR]  ;SET KIPORI=RW UP 400 BLOCKS 
OCe446 012737 177406 172316 MOV 84008256. -400+UP+RW. OBKIPOR? =: SET KIPOR7=RW UP 400 BLOCKS 
Ode4ss 005237 177572 INC aeSRO -TURN ON MEMORY MANAGEMENT 
002460 000403 BR 3s 
092462 052767 000100 O2314e 2S: BIS IT SET = NO MEMORY MANAGEMENT 
002470 012737 50006 000004 3§: MOV benAvece2 seerrvine RESTORE TRAP CATCHER 
902476 O050 C00 CLR IRERRVECHC 
N02S02 005067 O23220 CLR HEA Ree ASCII p TERMINATOR SO ON RESTART THERE IS NO HEADER 
002606 004567 016206 JSR RS EXTMEN ?SET UP DATA BUFFERS 
002512 O0S067 023202 CLR SEEKI tORITALIZE SEEK RANDOM NUMBER GENERATOR 
002516 005067 ibe5b CLR ICNT *CLEAR THE PASS COUNTER 
O0eSe2 005067 023134 CCR OSKNOR *CLEAR UNIT FLAG 
002526 005067 023112 CLR CYLINOER -CLEAR THE CWE THER ADDRESS 
9025 605067 3110 CLR OMA CLEAR DAR REGISTERS 
0025 ? 023110 €LR PATNU *CLEAR PATTERN COUNT 
002542 005067 023154 CLR CNTA CLEAR READ COUNTER FOR DATA AND RANDOM TEST 
002546 032737 OOON0O 177570 BIT #88, J#SWR “USE CONVERSATION MODE” 
Cdess4 O01G0S BNE LCOKM ; BRANCH IF YES 
002555 052767 070000 O23046 BIS 470000, FLAG 
Or2564 000167 000756 JMP ADTS 

-ENTER OPERATOR RO SERSATION MODE 
002570 913746 177570 LCONM: MOV JaSWR, -(SP) “PUT SWR ONTO STACK 
600574 042716 177774 BIC 3177774, (SP) *CLEAN OUT UNWANTED SWITCHES 
002600 Oe22726 000003 mp 83, (SP)4$ TEST 3? 
002604 001402 BEQ st! :BR IF YES 
502605 000167 017666 is JMP CYLSK >GO DO ADDRESS CONVERSATION 

002612 OO4SE7 176464 ISR RS, PRNTFS sFORCE PRINT THE MESSAGE 
002616 O2450 SPECMES *STANOARD WORDS TRANSFERED = 
O0eb20 016767 023032 176734 MOV SWROCT, TTY 
002626 OO4767 176546 JSR PC »PRIATE FORCE TYPE LOCATION - SUPPRESS ZEROS 
O00632 OO4S67 176444 J5R RS; PRNTF "FORCE PRINT THE MESSAGE 
002636 024530 CONL ASK ABOUT DATA TEST ONLY 
002640 004767 177040 JSR EADS : INPUT MESSAGE 
002644 122767 OO00131 177142 CMPB aah, INPUTS TEST FOR YES 
002652 001003 BNE +10" ‘BRANCH IF NO 
902654 (Se767 o02090 022750 BIS sB10, FLAG *SET DATA TEST ONLY FLAG 
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025011 
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176414 

77040 b03131 
004000 

176364 

176760 
177132 
177400 

00900! 
000010 

177354 
177770 

022664 
922660 

176272 

176666 
177040 
000010 

177274 
177270 
177264 

176224 

176620 
000131 

176202 

176576 
176750 
177216 

O2eS32 

176112 

\?riie 

O227e0 

1773790 
177362 

022700 
O22b7e 

177304 

022560 

176722 

QeeSsS4 

177174 

022506 
022464 
022446 

GO3 
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JSR RS, PRNTFS 
CONe 
SR pc READS 
MPB  =s-- #131 INPUTS 

BNE OATTES 
81S #811,FLAG 

DSKOR: 
JSR RS, PRNTFS 
CON3 
JSR PC, READS 
JSR PC’ PACKS 
TST NUMS 
BEQ DSKOR 
SUB #1, NUMS 
CMP #10. NUMS 
BLOS DSKOR 
MOV NUMS. DSKHOR 
BIC saab Rh OSKNOR 

ROL OSKNOR 
ROL OSKNOR 
BR ASKWC 

DATTES: 
JSR RS, PRNTFS 
CON4 
JSR PC, READS 
JSR PC’ PACKS 
CMP #10. NUMS 
BLOS ooATTES 
CLC 
ROL NUMS 
RO NUM 
BI NUMS, FLAG 

ASKWC: 
JSR RS, PRNTFS 
CONS 
JSR PC, READS 
CMPB  =s-# 131, INPUTS 
BNE TKSR 

WCCON 
JSR RS, PRNTFS 
CONG 
JSR PC, READS 
JSR PC’ PACKS 
TST NUMS 
BEQ WCCON 
HOV SURDCT, , WORK 

¢ WORK, NUMS 
BLOS § WCCON 
MOV NUMS, SWROCT 
MOY SWROCT WROCT 
BIS #B1,FLAG 

TKSR: . 
ISR RS, PRNTFS 
CON7A 

;FORCE PRINT THE MESSAGE 
;ASK ABOUT MULTI ORI‘VE MODE 
; INPUT Ms Mpo epee 
s TES YE 
BRANCH IF NO 
;SET MULTI UNIT FLAG 

;FORCE PRINT THE MESSAGE 
;GET NO. UNITS 
INPUT ME SAGE 
CONVERT INPUT TO A NUMBER 
1S IT ZERO 

;1S NO. TOO HIGH 

;SAVE HIGHEST UNIT NO. 

;FORCE PRINT THE MESSAGE 
ASK UNIT NUMBER 
: INPUT MESSAGE 
: CONVERT INPUT TO A NUMBER 
its NO = OR>10 

;SAVE UNIT UNDER TEST 

;FORCE PRINT THE MESSAGE 
ASK Feo ang TONAL WORD COUNT 

OR YES 
ASK ABOUT OPTICNAL CAR 

;FORCE PRINT THE MESSAGE 
SASK LENGTH OF WC 
INPUT MESSAGE 
CONVERT INPUT TO A NUMBER 

;1S_NO. GREATER THAN AVAILABLE CORE” 
:YES ASK FOR COUNT AGAIN 
OPERATING WORD COUNT 

;OPERATOR SELECTED WORD COUNT 

;FORCE PRINT THE MESSAGE 
ASK ABOUT DISK ADOR 
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176506 
000131 

000040 

176062 

177066 

176026 

176422 
176574 
000024 

177032 

17S77e 

176366 
176540 
0000!e 

176776 

175736 

176332 
76504 
0020 

000017 

100090 
176724 

022232 
070000 
175650 

176244 
000131 

040000 

175620 

176214 
000131 

010000 

176610 

O2e416 

177074 

022364 

177040 

022332 

177004 

022300 

176750 

176740 

O222e6 
De2e40 

022204 

176346 

022154 

176316 

O2ele4 

HO3 
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tera ASIC INPUTS Mee Bal 
- BIS #85, FLAG 

OPDAR: 
JSR RS, PRNTFS$ 
CON7C 
JSR PC, READ 
J5R PC’ PACK 
CMP #626 NUMS 
BLOS OPDAR 
MOV NUMS, SCYL 

OPDAL: 
JSR RS, PRNTFS 
CON? 
JSR PC, READS 
JSR PC’ PACKS 
CMP #24 NUMS 
BLOS  OPDAL 

_ MOV NUMS , SHED 
OPDRE: 

JSR RS, PRNTFS 
CON7B 
JSR PC, READS 
JSR PC’ PACKS 
CMP #12, NUMS 
BLOS  OPDAe 
MOV NUMS, SSEC 

OPPAT: 
JSR RS, PRNTFS 
CONS 
JSR PC, READS 
JSR PC’ PACKS 
CMP #20 NUM§ 
BLOS . OPPAT 
CMP 817. NUMS 
BEQ OPWAT 
BI5 #815, FLAG 
MOV NUMS , PATNU 
CLC 
ROL PATNU 

OPWRT: BIC #70000, FLAG 
JSR RS, PANTFS 
CONS 
JSR PC READS 
CMPB s«# 131, INPUTS 
BNE OPRO’ 
BIS #814, FLAG 

OPRD: 
JSR RS, PRNTFS 
CONLI 
JSR PC, READS 
CMPB =s# 131, INPUTS 
BNE OPWCK 
BIS #812,FLAG 

; INPUT MESSAGE 
SWILL sore TOR SUPPLY ADDR? 
: BRAN F NO 

;FORCE PRINT THE MESSAGE 
:GET CYLINDER AOOR 

Prec TO A NUMBER 
1S CYLINDER LEGAL 

;SAVE ADOR 

;FORCE PRINT ive MESSAGE 
HEAD ADDR 

SINPUT MESSAGE 
CONVERT INPUT TO A NUMBER 

;BRANKWH IF HEAD ADDR TOO HIGH 
;SAVE ROOR 

;FORCE PRINT THE MESSAGE 
iGEr A emecca ROOR 

SAGE 
CONVERT INPUT TO A NUMBER 
315 SECTOR ADOR TOO HIGH? 

;SAVE ADOR 

;FORCE PRINT THE MESSAGE 
ASK ABOUT DATA PATTERNS 
: INPUT MESSAGE 
;CONVERT INPUT TO @ NUMBER 
TEST FOR CORRECT NO 
SASK AGAIN 

;DATA PATTERN UNDER PROGRAM CONTROL 
:SET PROGRAM FLAG 
OPERATOR WANTS TO SELECT DATA 

;CLEAR OP MODE BITS IN FLAG 
FORCE PRINT THE MESSAGE 
ASK ABOUT WRITE 
; INPUT MESSAGE 
TEST FOR YES 
ASK ABOUT WRITE CHECK 
YES SET FLAG BIT 

sFORCE PRINT THE MESSAGE 

SAGE 
{TEST FOR YES ANSWER 

;SET FLAG TO READ 
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000167 

004024 
004502 
0OSS64 

004004 
004006 
004010 
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175570 

ares 
020000 
070000 

176266 

022074 
022066 

oo0c4e 

022102 
000001 
022070 
Oe20e6 

022054 

022046 

022040 
022034 
004000 
Oe20ee 

175416 

oo004e2 
174162 
010614 
004000 

175402 

021724 
021760 
021754 
177770 
021742 
17544 
00001 

177570 
177770 

022020 
OeeC14 

021776 

021740 

C21764 

021746 
175626 

177570 

004004 
002000 

006266 

021634 

103 
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OPWCK: 
JSR RS, PRNTFS 
CON1O 
JSR ADS 
CMPB acare INPUTS 
BNE CHKMOD 

I 4013 FLAG 
CHKMOD: i % 6000, FLAG 

Q OPWR 

ADTST: TST ae4e 
BEQ 1S 
CLR OSKNOR 

38: MOV #1, RPCS 
MOVB  DSKNOR, JRPCS1 
TST JRPDS 
BPL 2$ 
INC OSKNOR 
BR 3$ 

2s: DEC DSKNOR 
CLC 
ROL OSKNOR 
ROL OSKNOR 
BIS #B11. FLAG 
TST DSKNOR 
BPL 1$ 
JSR RS, PRINTS 
MES2O 
MOV a#42,R1 
CLR 42 
JMP MEXIT 

18: BIT #811, FLAG 
BEG EXMFLG 
JSR Fe PRNTFS 
MES11 
MOV FLAG, ACNVX 
ROR ACNVX 
ROR ACNVX 
BIC #177770, ACNVX 
MOV ACNVX, TTY 
JSR PC PRINTB 

EXMFLG: BIT #83, J#SWR 
BEQ 1§ 
MOV JaSWR, RO 
BIC tee RO 
CLC 
ROL RO 
JMP ITSTTBL (RO) 

1S: BIT #810, FLAG 
BEQ ADT 
JMP DATAT 

TSTTBL: ADTI 
AdT2 
ADT3 

iE Ke CORE gHECK F 

;FORCE PRINT THE MESSAGE 
sASK ABOUT WRITE CHECK 
INPUT MESSAG 

A 
SURE SOME OP RATION WAS SELECTED 

;UNDER MONITOR CONTROL? 
BRANCH IF NO 

;CLEAR THE RP1IC 
SELECT THE DRIVE 
1 THE UNIT READY? 
BRANCH IF NO 
UPDATE UNIT NUMBER 

;DSKNOR = NUMBER OF UNITS 

;SET MULTI DRIVE FLAG 
WERE ANY UNITS AVAILABLE? 
BRANCH IF YES 
;PRINT MESSAGE 

;ABORT - NO UNITS AVAILABLE 
:SET ABORT FLAG 

;ARE WE IN MULTI DRIVE MODE? 
BRANCH IF NO 
FORCE PRINT THE MESSAGE 

;TELL OPERATOR THE UNIT UNDER TEST 

;FORCE_TYPE LOCATION - SUPPRESS ZEROS 
RUN SELECTED TEST? 
;BRANCH IF NO 
;GET SWITCH SETTINGS 

;G0_TO SELECTED, TEST 
;DATA TEST ONL 
:NO 
D0 DATA TEST 
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oo40le 
1394 004014 

Bevoe8 
O04Cee 

004242 

fe _— 

014514 

104400 
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021646 
175230 

021634 175516 

021524 
021520 

177776 
021506 
021470 

021446 

021430 

021412 

025714 
025714 
025714 
025714 
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SOT TL | RNRRH TEST O 40%8% 

IN THIS TEole THe an cena SEEKS FROM 0 TO_N AND THEN Back 
T ZERO THEN INCREMENTS TO 1 AND UP HRU 625 

GONE AR TIER ur Ts aSFKEGT FD UNIT FLENOER F ADDRESS IS “ESTED, SEEK UNDERWAY 

ADT1: CLR TESTNO’ 
JSR RS, PRINTS 
MES 
MOV TESTNO, TTY 
JSR PC PRINTS 

RADT1: MOV #IATCK, SVECTOR 
MOV a0 aSTATUS 
JSR 5, OSKNOS 
CLR ROP PRDER 
CLR WORK2 
CLR WORKS 
MOV #PRTY, JePSW 

9S: MOVB  ARPDS, aRPOS 
MoV CYLINDER, aRPCA 

BIS #20011, QRPCS 
MOV #25, R0° 

1S: DEC 
BNE 1$ 
TSTB = RPCS 
BMI 2S 
HLT 
BR 9$ 

23: TST WORK2 
BEQ 3$ 
BIT #810, JRPDS 
BNE 3$ 
HLT 
BR 9S 

3$: CLR RO 
S3: INC RO 

TST IRPDS 
BMI 6S 
INC aecYLA 
INC aecYLa 
DEC aacYLA 
DEC aacYLA 
TST RO 
BNE S$ 
HLT 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
;SET UP DISK VECTOR 

;SELECT UNIT 

;CYLINDER COUNTER 
; POINTER 
“ALLOW INTERRUPTS 
:CLEAR ATTENTION BITS 
;SET CYLINDER REGISTER 
;CLEAR INTERRUPT FLAG 
:SEEK AND ENABLE ATTN INTERRUPT 

;DELAY FOR DONE TO SET 

; TEST FOR DONE 
BRANCH DONE SET 
DONE DID NOT SET AFTER SEEK 

;D0N’T TEST SEEK UNDERWAY 
IF FIRST TIME THRU 
:DID a UNDERWAY User? 
BRANCH IF YES 
SEEK UNDERWAY DID NOT SET 

; TIMEOUT UNIT READY 
1S UNIT READY? 
BRANCH IF YES 

; TIMEQUT? 
BRANCH IF NO 
READY DID NOT SET AFTER SEEK 
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000226 

021334 

021340 

021330 
021306 

021322 

013440 
013434 

021252 

004000 

000015 
O2lee4 

100000 

004112 

021300 

021270 
021264 
100000 

021204 

021260 

021230 

021234 

174400 

021220 
021256 

Cel234 

002000 177570 

177360 
004462 
004464 000167 

004470 c00001 000002 
904476 
904500 

012767 
000002 
000000 

KQ3 
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BR QS 
6S: TST INTFLG 

BNE 128 
HLT 
BR 8$ 

le$: JSR PC, GATTN 
iT aTIN, JRPDS 
NE 

HUT 
BR 8$ 

7S: CMP CYLINDER, SUCA 
BEQ 11§ 
MOV CYLINDER, EXPS 
MOV JSUCA, RECS 
HLT +] 
BR 8S 

118: TST JRPCS 
BPL 9$ 
HLT 

QS: BIT #811, 3RPDS 
BEQ 4g 
MOVE #15. adRPCS 
TST8 ~—s aPtS 
BPL 4 

138: BIT _ #B1S,aRPDS 
BEQ 13$ 

4g: MOV #93, LAD 
SCOPE 
TST WORK3 
BMI 10$ 
INC WORKe 
MOV WORK2 CYLINDER 
BIS #915, WOR 
BR 9$ 

10$: CLR CYLINDER 
CLR WORKS 
CMP #625, WORK2 
BNE 9$ 
BIT #810, J#SWR 
BEQ AdTe 
IMP RADT 

INTCK: MOV 81, INTFLG 
RTI 

INTFLG: OQ 

ID INTERRUPT OCCUR? 
BRANCH IF YES 
INTERRUPT DID NOT OCCUR ON ATTENTION BIT 

;DETERMINE ATTENTION BIT 
AB ATTENTION BIT SET? 

ATTENTION BIT DID NOT SET 

31S SUCA CORRECT? 

;EXPECTED RESULTS 
sRECEIVED RESULTS 
:CONTETNS OF UGA INCORRECT 

‘BRAN DEVICE FRRORS 

:DEVICE ERROR AFTER SEEK OPERATION 
SEEK INCOMPLETE ERROR? 
BRANCH IF NO 
ISSUE HOME COMMAND 
WAIT FOR DONE 

sWAIT FOR UNIT READY 

sSET UP LOOP 

; SEEK CYLINDER ZERO” 
“BRANCH IF 
: UPDATE EYLINBER 

;SET SEEK ZERO FLAG 

3D 
°B 

;CLEAR SEEK ZERO FLAG 
HAS LAST CYLINDER BEEN REACHED? 
BRANCH IF NO 
REPEAT TEST 
:NO-GO TO NEXT 
s YES 

;SET INTERRUPT FLAG 
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1495 
14996 

Re tage 
1500 
1S01 
1502 
1503 
1504 
1S05S 
1S06 
1507 
1$08 QO04S02e Ole767 O0000i Oellb6 
1509 004510 O04S67 174SS0 
1510 004514 023749 
{$11 GO4S1& 016767 021154 175036 
TSle OO4S24 004767 174626 
1513 4530 ope 67 91Sel 
1S14 4S 34 4567 Q1203 
1815 OO4S4¥O 052777 Q0001S 021040 
1$16 004546 Q1e700 000025 
1517 O04SSe 005300 
1818 QO04SS4 001376 
1519 004556 105777 021024 
1520 904S6e 100402 
1S2i QO4S64 104400 
1522 OO4S66 O004eS 
1Se3 004570 9o05000 
1524 004S72 005200 
1SeS O004S74 005777 Oel0e6 
1Se6 OO4600 100414 
1$e7 OO460e2 005237 025714 
1$e8 004606 005237 025714 
1529 OO04%61le 005337 025714 
1530 004616 005337 025714 
1S$31 QO04%622 0057 
132 004624 001362 
1533 004626 104400 
1534 004630 000404 
18$3S 004632 5 020750 
1$36 004636 10000! 
1S37 004640 104400 
1$38 Q0464e Ole767 OONSHO 174132 
1539 904650 104000 
1540 O046Se QOle767 OOSO00 020762 
1541 Q04660 012767 025730 020766 
142 Q004666 005067 02075 
1543 004672 O0S067 O20746 
1544 004676 012700 0eS730 
1564S GO0470e O12701 o00400 
146 004706 016720 020732 
1S47 004712 O0S301 
1848 004714 016720 020726 
1849 004720 005301 
1S50Q 004722 001374 

LO3 
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.SBTTL x¥4ee TEST 1 408He 

iHOAD oP EACH SECTOR ts THE” 
THE HEAD AND SECTOR ADDRESS. 

Por A. A SECTOR Raa NG NOT F SOnP area, THE WRONG 

Y TYPING “CYL” AarTER” THE FRRING DATA. 
alls THE WRONG HEAD OR SECTOR WAS 

HALF OF THE DATA TYPED EQUALS THE SECTOR 

CYLIN 
THEN EACH SECTOR IS READ BACK TEN AT A TIME AND 

BER NUMBER AND THE REMAINING WORDS CONTAIN 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
; CLEAR DRIVE EXTENDED MEMORY BITS 
>SELECT THE DRIVE 
:SEEK HOME 

;GIVE DONE A CHANCE TO SET 

;IS DONE SET? 
; YES-BRANCH 
:DONE DID NOT SET AFTER A SEEK HOME 
CHECK FOR LOOPING 

32S UNIT READY? 
:YES BRANCH 

;HAS UNIT TIMED OUT 
:NO=BRANCH 
READY DID NOT SET AFTER HOME SEEK 
:CHECK FOR LOOPING 
ANY ERRORS? 
: NO-BRANCH 
DRIVE ERRORS AFTER HOME SEEK 
SETUP LOOP ADDRESS 

;SETUP WORD COUNT FOR 10 SECTORS 
; SETUP OUTPUT BUFFER ADOR 

;GET BUFFER STARTING ADDR 
SECTOR COUNT 
:GENERATE PATTERN SO THAT THE 
THE FIRST WORD OF EACH SECTOR 
EQUALS THE CYLINDER ADDR AND 
; THE REMAINDER EQUALS THE HEAD AND 

:COM PARED. iF THE FIRST WOR 
CYLINDER WAS PROBABLY SELEC 
s WORD IS INDICATED 
IF ANY OTHER WORD 
-SELECTED. THE RIGHT 
>AND THE LEFT HALF INDICATES THE HEAD. 

ADT2: MOV #1, TESTNO 
JSR RS; PINTS 
MES 
MOV TESTNO, TTY 
JSR FS PRINTS 
CLR MEX 

RADT2: JSR RS. DSKNOS 
1S: BIS #15, JRPCS 

MOV #25/R0 
23: DEC RO 

BNE 2s 
TSTB = SRPCS 
BMI 33 
HLT 
BR 6$ 

38: CLR RO 
cs: INC RO 

TST JRPDS 
BMI 4§ 
INC aacYLa 
INC JacYLA 
DEC JacYLA 
DEC aecyYLA 
TST RO 
BNE c$ 
HLT 
BR 6$ 

Ty TST JRPCS 
BPL 6S 
HLT 

bS: MOV #1$,LAD 
SCOPE 
MOV #S000, WROCT 
MOV sOUTELF, BUF 
CLR OMA 
CLR CYLINDER 

SEABUF: MOV wOUTELF RO 
els: MOV 

MOY OYCINDER, (RO)+ 
DEC Ri} 

1S: MOV DMA, (RO)+ 
DEC RI 
BNE 1$ SECTOR ADDR 
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004724 
004732 

Bourg 
po474e 
004746 
0047Se2 
004754 

005174 
005176 

005200 
005206 
005210 
005216 
005222 

122767 

001401 
104401 

032777 
001412 
112777 
105 '77 
100°375 

000011 

020706 

020700 
010162 

020622 

020604 

020666 
020600 
177760 
012724 

012714 

020550 
020567 
000023 

012660 
020600 

012646 
Oleb4e2 

O20466 
020506 
020536 

012604 
000626 

012570 
012564 

004000 

000015 
020364 

020714 

012736 
012730 

012704 
012674 
012666 

012576 

012564 

020420 

020370 

403 
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ees: 
4§: 
. WORD 

38: 

2s: 

68: 

9$: 

7$: 
8$: 

12S: 

138: 

S$: 

#11,DMA 
225 
ore 

One 
RS, FUNCT 

RO 
RO 
ARPCS 
) 
RO 
3$ 

S$ 
ARPCS, 
6S 

S$ 
WORK 
JRPOA, RECS 
#177760, RECS 
RECS 
9§ 
EXPS 
+] 

tg 
JRPDAL, RECS 
DMA+1 , EXPS 
#23, EXPS 

EXPS 
SP, WORK 
8$ 
EXPS 
EXPS, RECS 
12% 
+i 
S$ 
IRPCA, RECS 
CYLINDER, EXPS 
WORK 
13$ 
EXP$ 
8526, EXPS 
13$ 
EXP§ 
EXP$, RECS 
S$ 
+1 

#811, dRPDS 
10$ 
815. JRPCS 
JRPCS 

;BRANCH IF SECTOR = 

;UPDATE SECTOR COUNT 

;WRITE TEN SECTORS 

;IS DONE SET? 
;YES BRANCH 
TEST FOR TIMEOUT 
BRANCH IF NO 
:DONE DID NOT SET AFTER WRITE 

;ANY DEVICE ERRORS? 
BRANCH IF _NO 
RPLIC STATUS ERROR AFTER WRITE 

; INCREMENT FLAG 
:GET DISK ADDR 
SAVE SECTOR ADDR 

ZERO 

;SECTOR ADDR IN RPDA DID NOT UPDATE 
:PROPERLY AFTER A TEN SECTOR WRITE 
GET THE HEAD ADOR 
sSECTOR ADDR OUTPUTTED 
DID WE OUTPUT HEAD 23? 
BRANCH IF NO 
RESET HEAD ADDR 
;SET INCREMENT FLAG 

;1S DISK HEAD ADDR CORRECT? 
BRANCH IF YES 
HEAD ADDR IN RPDA wns INCORRECT 
SAFTER TEN SECTOR WRITE 
GET DISK CYLINDER ADDR 

31S INCREMENT FLAG SET? 
BRANCH IF NO 

;WAS IT LAST CYLINDER? 
;BRANCH IF NO 

31S DISK CYLINDER ADDR CCRRECT? 
sBRANCH IF XFS 
;CYLINOER ADOR IN RPCA_IS NOT 
“CORRECT AFTER TEN SECTOR WRITE 
SEEK INCOMPLETE ERROR? 
BRANCH IF NO 
ISSUE HOME COMMAND 
WAIT FOR DONE 
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1807 005224 032777 100000 020374 11%: BIT #815, RPDS sWAIT FOR UNIT READY 
1698 O0S232 001774 7 BEG 11$ 
1609 005234 012767 OO4746 173540 10%: MOV #43, LAD ;SETUP LOOP ADDR 
1610 605042 104000 SCOPE 
1611 O0S244 004767 010710 JSR PC, DISBUF ;SETUP NEXT DISK ADOR 
1612 O00S250 o00ble BR SEABUF :WRITE NEXT SECTOR 
1613 bo5ee 012767 oO0S000 020362 MOV 45000 WROCT "RESTORE WORD COUNT 
1614 O005e60 052777 O000iS O20320 BIS .gRP PCS “SEEK HOME 
1615 O0S266 105777 020314 TSTB see 
1616 O0S272 100375 . BPL RECs ;WAIT FOR DONE AFTER SEEK HOME 
1617 005274 005777 020326 TST aRPDS 
1618 005300 100375 BPL ;WAIT FOR DRIVE READY AFTER SEEK HOME 
1619 005392 012700 025730 ROSECT: MOV ZOUTBUF RO 
1620 005306 012701 oOS000 MOV #5000, Ri 
i621 005312 o0So0e0 238: CLR (RO) + CLEAR THE BUFFER 
lee 005314 005301 DEC R1 
1623 005316 001375 BNE 233 
1624 005320 004567 007610 JSR RS, FUNCT sREAD TEN SECTORS 
1625 005324 900005 .WoRD «S 
1626 005326 105777 o20es4 TSTB = ARPCS 
1627 005332 100375 BPL <4 -WAIT FOR DONE AFTER READ 
1628 005334 905777 o202e46 TST JRPCS “ANY ERRORS? 
1629 005340 100006 BPL ADHGT *BRANCH NO ERRORS 
1630 O0S342 i044C0 HLT >STATUS ERROR AFTER A READ 
1631 O0S344 032777 o40000 020234 BIT #614, RPCS WAS IT A DRTA ERROR? 
1632 005352 OO1401 BEQ abyct IF YES GO COMPARE DATA 
1633 005354 Oco446 BR ADTERI 
1634 005356 012700 025730 ADHGT: MOV ROUTELE, RO 
1635 005362 012701 ooo400 ADHGTi: MOV 
1636 005368 O26710 Oe0ese CMP EYEIHOER, (0) -IS CYLINDER WORD CORRECT? 
1637 005372 001017 BNE ADER “BRANCH IF NO 
1638 005374 005720 TST ha 
1639 005376 005301 DEC R} 
1640 005400 026710 o20e4e2 SANHT: CMP DMA, (0) sIS HEAD-SECTOR WORD CORRECT? 
1641 OOS4O4 001016 BNE ADERR “BRANCH IF NO 
1642 005406 005720 TST (O)+ 
1643 005410 005301 DEC R1 
1644 OOS5412 001372 BNE SANHT 
1684S 005414 122767 000011 o2022e4 CMPB ssa#11 DMA 
1646 O0S422 001423 BEQ ADTERL 
1647 OO0S424 O00S267 o20216 INC DMA 
1648 6005430 600754 BR ADHGT1 
1649 O0S432 016767 O20206 012316 ADERC: MOV CYLINDER,EXPS  ;CORRECT DATA/ADDRESS 
1650 O05440 000403 BR ADERCI 
1651 O0S442 616767 O20200 012306 ADERR: MOV DMA, EXPS ;CORRECT DATA/ADDRESS 
1652 OOSHSO 011067 012304 ADERCL: MOV (0) RECS INCORRECT DATA 
1653 005454 104401 HLT +1 “DATA COMPARE ERROR 
1654 005456 022701 oo0400 CMP #400, R1 “WAS FIRST WORD INCORRECT? 
1655 005462 001003 BNE ADTER! :BRANCH IF NO 
1656 005464 O04S67 173574 JSR RS, PRINTS “PRINT MESSAGE 
1657 005470 O24075 MES12 *WRONG CYLINDER PROBABLY SELECTED 
1658 005472 i0S067 oe0150 ADTERI: CLRB OMA 
1659 005476 032777 OO4O00 o20l22 BIT #811, 9RPDS -SEEK INCOMPLETE ERROR” 
1660 95504 o0i412 BEQ 1$ “BRANCH IF NO 
1661 005506 112777 000015 o20072 MOVB 815, 9RPCS "ISSUE HOME COMMAND 
1662 005514 105777 020066 TSTB aRPCS WAIT FOR DONE 



1863 005520 190375 
1$64 pees Q3er7° 100000 

166 OSI O1e'b7 00s302 
668 O0ss42 COvre? O10412 
569 O05546 O00655 
670 O05550 032737 02000 
E71 005556 .. 
673 305560 OS01e> 176750 

Ce Ee ee 

REC eae TEST MACYLI Ere 
DrReS.P aaaae TEST } anaes 

732) 

920076 e§: 

18: 173242 

irrsro 

BOY 
i6-SEP-7& 16:19 PRGE 40 

74 
#815, dRPDS 
23 
SROSEST,.LAD 

PC DISBUF 
RDSECT 
#810, a8SWR 
aoT3° 
RADT2 

;WAIT FOR UNIT READY 

;SETUP LOOP 

;SETUP NEXT OISK ADDRESS 
CHECK NEXT SECTOR 
LOOP ON TEST? 
BRANCH IF NO 
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eenae TEST CO Baten 

piezee 

027767 

000625 

017722 

004000 

009015 
017640 

100090 

00S652 

017650 
000624 

017554 

017546 

Ol7616 

0e0:04 

173754 

017776 

017730 

017674 

017644 

017650 

173014 

017704 

017634 

017570 

CO4 
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.SBYTTL waeee TEST O eunue 

sWRITE THE FIRST WORD OF EACH CYLINDER WITH JHE CYL INGER AOCRESS. 
; THEN SEEK FROM 625 TO 0. THEN SEEK TO 624 AND BACK TO 1 
:UNTIL THE NUMBERS CROSS, AFTER EACH SEEK VERIFY THE pogt~ ION 
BY READING THE FIRST WORD ON THE CYLINDER AND COMPARING 
AGAINST CYLINDER REQUESTED. 

AOT3: MOV 82, TESTNO 
JSR RS; PRINTS sPRINT MESSAGE 

MOV TESTNO, TTY 
JSR PC PRIATS ; TYPE LOCATION-SUPRESS ZEROS 
CLR MEX “CLEAR DRIVE EXTENDED MEMORY BITS 

RADT3: JSR PC INIT s INITIALIZE VECTORS 
JSR RS‘ OSKNOS >SELECT UNIT 
CLR OMA 
CLR CYLINDER 
MOV 81 WRDCT -SET UP WORD COUNT 
MOV s0078 “SETUP BUFFER BOOR | 

WRCYL: MOV erLINDER, vouTeUF INSERT PATTERN 
JSR RS FU ; WR pit Teen ON FIRST SECTOR 

.WORD 3 : OF Ue NOES 
ISTE aRPcs *WAIT FOR DONE 

TST SRPCS AND ERRORS? 
BPL 1$ “BRANCH IF NO 
HLT 2 :DEVICE ERROR WHILE WRITING 

18: CMP 8625, CYLINDER  ;ALL CYLINDERS WRITTEN? 
BEQ 2s -BRANCH IF YES 
INC CYLINOER 
BR WRCYL 

2s: BIT 8811, 3RPOS :SEEK INCOMPLETE ERROR? 
BEQ 3$ “BRANCH IF NO 
MOVB 81S. aRPCS -ISSUE HOME COMMAND 
STB sRPtS - {WAIT FOR DONE 

4§; BIT 8815, ORPOS  sWAIT FOR UNIT READY 

38: MOV SWRCYL, LAD -SETUP UP LOOP 
SCOPE 
CLR CYLINDER 
MOV seu WORK2 
CLR ORK3 
€LR WORK sINC - DEC FLAG 

ADT322: MOV INBUF , BUF 
JSR RS FUNCT sREAD THE FIRST WORD OF THE 

.WORD 5 CYLINDER 
iste aRpcs *WAIT FOR DONE AFTER READ 

TST specs s ANY ERRORS? 
BPL 3S BRANCH IF 
HLT - : ERROR ab TER READING ONE WORD 

38: CMP SINBUF CYLINDER ;COMPARE DATA READ AGAINST SYLINOER 
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SS: BIT 

4§: BIT 

es: MOV 

1§: DEC 

DOY 
16:19 PAGE Ye 

S$ 
CY INDER EXPS 
DINBUF RECS 
rst 

411, ORPOS 
$s 

815 aRPCS 
RPS 
4 
8815, aRPDS 

#0 s8ADT32e,LAD 

WORK 
1$ 
WORK3 
WORKe CYLINCER 

5 WORKY 
apts 
WORKe 
WORK 
HORS, »CYLINOER 

ADT32 
agid. , V8SWR 

RADT3 

;BRANCH IF EQUAL 
CORRECT DATA 
; INCORRECT DATA 
5 DATA OMPAR ERROR -PROBABLY WENT 

WRONG CYLINOER 
SePeK INCOMPLETE” ERROR? 
i PRN HIF a! 
;1SSUE_A HOME COMMAND 
WAIT FOR DONE 

;WAIT FOR UNIT READY 

; SETUP LOOP 

;INC - DEC FLAG 

;UPDATE LOW COUNT 

;SET CECREMENT FLAG 

;DECREMENT HIGH COUNT 
LEAR FLAG 

;D0NE YET 
: BRANCH-NO 
;LOOP ON TEST? 

TES 
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.SBTTL waeee TEST 3 enatne 

TUS ARH HE ERATE 
OR WITH 

-1S WRITTEN. IN THE WRITE CHECK 
FLOATING ONE BND FLOATING 
-T6 TEST THE COMPARE LOGIC 
WRITE CHECK ERROR WILL OCCUR. 

WRCK: MOV #3, TESTNO 
ISR RS; PRINTS 
MES 
MOV TESTNO, TTY 
JSR PC PRINTS 
LR nek 

RWRCK: JSR INIT 
JSR RS’ DSKNOS 
CLR CYLINDER 
CLR 
CLR RO 
MOV 
MOV usour BUF 
MOV #400, WROCT 

23$: CLR Re 
1S: MOV RI. OUTBUF (Re) 

TST (R2)+ 
CMP 8400, Re 
BNE 1$ 
JSR RS, FUNCT 

.WORD 3 
TSTB aRPCS 
BPL 
TST SRPCS 
BPL 2s 
HLT 
BR 3$ 

2s: JSR RS, FUNCT 
“WORD? 

TSTB aRPCS 
SPL 
TST specs 
BPL 4§ 
HLT 
JSR RS, PRINTS 
MESIO 
MOV QUTBUF , TTY 
JSR PC PRINTR 
BR 3s 

US: TST RO 
BEQ 20S 
CLR Re 

218: MOV #177777, OUTBUF (R2) 
TST (Re)+ 
CMP 8400, Re 

OS WHEN A Esta Meni NoeR 
PORTION A 

ERO_PATTERNS ARE_USED 
ND TO VERIFY THAT A 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
:CLERR ap TENDED MEMORY BITS IN CONTROLER 

SELECT UNIT 

;PATTERN FLAG 
STARTING PATTERN 
;SETUP OUTPUT BUFFER 
SETUP WORDCOUNT 

;GENERATE TEST PATTERN 
;UPDATE MODIFIER 
sHAS BUFFER BEEN FILLED? 
:BRANCH IF _NO 
;WRITE PATTERN 

;WATT FOR DONE 

;RANY DEVICE ERRORS? 
BRANCH IF _NO 
ERROR AFTER WRITING ONE SECTOR 

;WRITE CHECK THE DATA 

;WAIT FOR DONE 

i BRAN DEVICE ERRORS” 

ERROR AFTER WRITE CHECK OPERATION 
PRINT MESSAGE 

; TYPE LOCATION WITH LEADING ZEROS 

;ARE WE FLOATING A ONE” 
BRANCH IF YES 
sFILL BUFFER WITH ONES 
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1813 O06460 1374 BNE 21 
1914 4Be De R 
1815 OO06469 20S: LR 
1816 OO6466 005062 025730 cs: CLR OUTBUF (R2) “CLEAR OUTPUT BUFFER 
1817 O06"%72 005722 TST (Re)+ 
1819 OO6474 Oe2702 oo04c0 CMP 8400, R2 sENTIRE BUFFER CLEAR? 
1819 006500 901372 BNE c$ :BRANCH IF NO 
1820 006502 OO4SE7 O06426 228: JSR R5, FUNCT WRITE CHECK THE DATA AND 
182 006 000007 “WORD =? EXPECT AN ERROR 
1822 006510 105777 017072 TSTB aRpcs WAIT FOR DONE 
1823 006514 100375 BPL 
1824 096516 93e777 000010 017100 BIT 483, JRPER :IS WRITE CHECK ERROR SET? 
1825 056524 601011 BNE 6$ “BRANCH IF YES 
1826 006526 104400 HLT tWRITE CHECK ERROR DID NOT. SET 
1827 026530 004567 172530 JSR RS, PRINTS :PRINT MESSAGE 
1828 006534 de404e MESIO 
1829 006536 O10167 173020 MOV R1, TTY 
1830 GO6542 004767 172576 JSR PC’ PRINTR sTYPE LOCATION WITH LEADING ZERCS 
1831 Oob546 o0940S BR 3$ 
1832 006550 005777 017032 6S: TST SRPCS :DID ERROR FLAG SET? 
1833 006554 100402 BMI 3$ *BRANCH IF YES 
1834 006556 104400 HLT ERROR FLAG DID NOT SET AFTER WRITE CHECK ERROR 
183S O06 poo400 BR 35 
1836 096562 012767 006324 172212 3S: MOV #23$,LAD -SETUP LOOP ADDR 
1837 006570 104000 SCOPE 
1838 006572 005700 TST RO SARE WE FLOATING A ONE? 
1839 006574 001013 BNE 9$ “BRANCH IF NO 
1840 0696576 000241 CLC 
1841 006600 006101 ROL RI -ROTATE PATTERN 
1842 O06602 103402 BCS 10S ‘BRANCH IF COMPLETE 
1843 OO6604 000167 177514 IMP 235 
1844 006610 012700 o00001 10$: MOV #1. 20 sSET PATTERN FLAG 
1845 0066514 012701 077777 MOV 80°7777,R1 SET NEW PATTERN IN Rl 
184% 006620 000167 177500 IMP 238 
1847 006624 000241 9s: CLC 
1848 O06526 006201 ASR Ri sROTATE FLOATING ZERO PATTERN 
1849 006530 OS270! 100000 BIS #B15.R1 
18SO 006534 193002 Bcc PATFIL *HAS ZERO BEEN FLOATED 
1951 006636 000167 177462 IMP 238 JUMP IF NO 

i 
1855 “CHECK THE ABILITY OF THE RP1IC TO CLEAR THE REMAINDER OF A SECTOR 
1856 -ON A PARTIAL WRITE OPERATION. A SECTOR OF ALL ONES IS WRITTEN AND 
1857 “THEN A TWO WORD WRITE OPERATION IS PERFORMED. THE SECTOR IS THEN 
1858 “READ BACK AND VERIFIED. THE FIRST TWO WORDS SHOULD BE ONES AND 
1858 “THE REST SHOULD BE ZEROS. 

1861 O06642 012701 025730 PATFIL: MOV SOUTBUF, RI 
1862 O06646 010700 177777 MOV $177777-RO 
1863 06652 O1e702 O00400 MOV #400, Re 
1864 O0665e 01002! 1S: MOY RO, (Ri)+ ;GENERATE ALL ONES PATTERN 
1865 O06660 005302 DEC Re 
1866 O06662 001375 BNE 1§ 
1867 O06664 OO4SE7 oDb244 ISR RS, FUNCT sWRITE SECTOR WITH ONES 
1868 008670 000003 -WORD 3 
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1869 006872 105777 016710 TSTB aRFcs sWAIT FOR DONE 

et vitae 400373 01670e Bet Recs sANY DEVICE ERRORS 4 t ied Boesee | TB8a03 BY BRANCH TRCN 
1873 006706 104400 HLT + ERROR AFTER WRITING ONE SECTOR ALL 1’S 
1874 7190 0047 BR 3 
1875S 71 ‘e767 QO0000e 016722 es: MOV te ,WROCT SETUP FOR TWO WORD WRITE 
1876 00672" JO4S67 006210 JSR RS; FUNCT “WRITE TWO WORD 
1877 BOP es 0000 WORD ? 
18° 7ee 105777 O16ES4 STB arrcs ;WAIT FOR DONE 
1879 006732 100375 BPL 
1880 0067394 ‘0S777 O16646 TST aRecs s ANY ERRORS 
1881 006740 109002 SPL 4§ : BRANCH IF NO 
1882 O0674e 104400 HLT “ERROR ON ONE WORD WRITE 
1883 066744 Q004SS BR 3$ 
1884 O06746 O!e767 OOO4OO OBESE 4S: MOV #400, WROCT SETUP WORD COUNT 
188S 006754 O04S67 006154 JSR RS, FUNCT : READ SECTOR 
1886 006760 o0000S -WORD 5 
1887 Q067be 105777 016620 TSTB oReCS s;WAIT FOR DONE 
1888 006766 109375 BPL 
1889 006770 00S777 OQlbble TST SRPCS sANY ERRORS 
1890 006774 100006 : BPL FJ : BRANCH IF NO 
1891 006776 104400 HLT ERROR AFTER READING One SECTOR 
1892 007000 032777 O4OC0D 0O16600 BIT #B14, JRPCS WAS IT A DATA ERROR? 
1893 007006 001401 BEQ S$ : BRANCH If YES 
18% 007010 000433 BR 3$ 
1898 O070le O2e2767 177777 016710 SS: CMP 0177777 ,OUTBUF ;COMPARE FIRST WORD SHOULD BE ONES 
18% 007020 001410 BEQ 6$ : BRANCH IF 0K 
1897 O070ee Ole7&7? 177777 010726 MOV #177777 EXP§ 
1898 007030 016767 O16674 .01072e MOV OUTBUF , RECS 
1899 007036 104401 HUT +1 sOATA COMPARE ERROR ON FIRST 
1900 007040 O00417 BR 3$ s;WORD READ 
1901 007042 Qi1e700 925734 6S: MOV SOUTBUF +4, RO 
1902 007046 Ole701 000374 MOV #374,R1 
13903 0070S2 005720 8s: TST (RO)+ sREMAINDER OF SECTOR SHOULD BE CLEAR 
1904 007054 001003 BNE 7$ : BRANCH IF NO 
190S 007056 00S301 DEC R} 
1806 007060 001374 sh 
1907 O00706e OO0G4O6E BR 3§ 
1908 907064 016067 177776 O10BGE 75: MOV -2(RO) RECS 
1909 607072 905067 010660 CLR EXP§ 
1910 007076 104401 HLT +] sDATA FOUND IN AREA OF SECTOR 
1911 : WHICH SHOULD HAVE BEEN CLEARED 
1912 . : BY A ONE WORD WRITE 
1913 907100 C!2767 O0664e 171674 35: MOV SPATFIL,LAD : SET UP LOOP ADDR 
1914 007106 :04C00 SCOPE 

HE 
1917 . s CHECK Mae Spry NG OF EOP WHEN TRYING TO WRITE BEYOND 
1918 : THE LIMITS OF THE PACK. THE FIRST SECTOR OF THE PACK IS 
1919 “WRITTEN wera ZEROS. THEN A TWO SECTOR WRITE OF ALL 
1920 : ONE’ S IS ISSUED FOR CYLINDER 62S, HEAD 23, AND gec TOR li. 
1921 “FOP AND ERROR BITS SHOULD SET. THE FIRST SECTOR OF THE 

PACK IS CHECKED TO MAKE SURE IT IS STILL ZERO. 

907110 005067 016532 EOPTST: CLR DMA ;CLEAR DISK ADDRESS o
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CLR CYLINDER 
MOV sou TBOF Bu 
Hoy sOUTBUF , BUF 

1S: CLR QUTBUF RL) 
TST (RL) 
CMP #100" Ri 
BNE 1$ 
ISR Re, FUNCT 

.WORD 3 
TSTB aRPcs 
BPL 
TST SRPCS 
BPL 2s 
HLT 
BR 3% 

2S: MOV {tooo WROCT 
MOV #625, CYLINDER 
MOV 811,6MA 
MOVB $23 OMA+ 1 
MOV 8177777,Re 
CLR Rl 

4g: MOV Ro OUTBUF (RI) 
TST (Ri)+ 
CMP #1000,R1 
BNE 4 
JSR RS, FUNCT 

.WORD 3 
TSTB aRPCS 
BPL 
BIT ‘1, ORPER 
BNE S$ 
HLT 
BR 3$ 

cs: BIT #815, SRPCS 
BNE 6S 
LT 
BR 33 

6S: MOV #2, WROCT 
CLR OMA 
CLR CYLINDER 
JSR RS, FUNCT 

.WORD SS 
TSTB aRpcs 
BPL 
TST 3RPCS 
BPL 7§ 
HLT 
BR 38 

7$: MOV OUTBUF , RECS 
TST RECS 
BEG 3$ 
CLR EXP 
HLT +1 

eet WORDCOUNT TQ ONE SECTOR 
*SETUP OUTPUT BUFFER 

;CLEAR THE OUTPUT BUFFER 

;WRITE SECTOR ZERO WITH ZEROS 

;WAIT FOR DONE 

ANN pe ECE ERRORS 

ERROR AFTER WRITING SECTOR ZERO WITH ZEROS 

;SET_ WORDCOUNT EQUAL TO TWO SECTORS 
SELECT CYLINDER 625 
;SELECT RECTOR 11 
SELECT HEAD 23 

;SET OUTPUT BUFFER TO ONES 

-ISSUE TWO SECTOR WRITE TO 
:CYLINDER 625. HEAD 23, AND SECTOR 11 
“WAIT FOR DONE 

;0ID EOP ERROR FLAG SET? 
BRANCH IF SET 
;E0P_ERROR FLAG DID_NOT SET WHEN 
sWRITE OPERATOR EXCEEDS THE PACK 
DID THE ERROR FLAG SET? 
BRANCH IF SET 
sERROR DIO NOT SET AFTER GENERATING 

;CLEAR THE DISK ADDRESS 

;READ THE set. SECTOR OF THE PACK 
AND EXPECT TO FINO ZEROS 
WAIT FOR READY 

‘BRAC THERE A ANY ERRORS? 

s ERROR ERCOUNT RED OH g WORD READ 
OF FIRST SECTOR ON 
:GET FIRST WORD OF BUF FER 
;DOES 1ST SECTOR STILL CONTAIN ZEROS? 
BRANCH IF YES 

;CONTENTS OF THE FIRST aia OF THE 
;PACK CHANGED AFTER FORCING EOP 
SERROR, OPERATION PROBABLY 
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DZRPB.P1L1 #2ee% TEST 3 #24E% 

1 . -WRAPPED AROUND. 
1982 007404 012767 OO7110 171370 3S: MOV #EOPTST,LAD 
1983 OO74le 104000 SCOPE 

Be 
1988 sCHECK THE ABILITY OF THE RPIIC TO GENERATE A 
1987 “PROGRAM ERROR IF A COMMAND IS ISSUED WHILE THE 
1388 :CONTROLLER IS BLISY. 

1990 007414 012777 OO00CO1 O16164 LOKOUT: mur #1, QRPCS “CLEAR THE CONTROLLER 
1991 O07422 005967 O16216 CLR CYLINDER “CLEAR THE DISK ADDRESS 
1992 007456 905067 016014 CLR OMA 
1993 007432 012767 OO02000 O16202 MOV #2000, WROCT “SETUP WORDCOUNT 
1994 007440 004567 005470 JSR RS, FUNCT TISSUE A READ COMMAND TO GET THE 
1995 007444 O0000S .WORD «5 ‘CONTROLLER BUSY 
199% 007446 012700 000100 MOV #10C,RO 
1997 9074S2 005300 18: DEC RO sALLOW THE OPERATION TO PROCEDE AKHILE 
1998 007454 001376 BNE 
1999 007455 112777 O0000S Olbi2e2 MOVB 12 ORPCS s ISSUE READ COMMAND WHILE BUSY 
2000 007464 105777 O16116 TSTB aRncs WAIT FOR DONE 
2001 907470 100375 BPL 
200e O0747e 032777 O02000 016124 BIT 4810, SRPER -DID FROGRAM ERROR SET? 
2093 o07500 o01002 BNE 2s *BRANCH IF SET 
2004 007502 i044co HLT ?PROGRAM ERROR DID NOT SET WHEN A 
2005 READ COMMAND WAS ISSUED WHILE 
2006 ‘THE DEVICE WAS BUSY 
2007 907504 ono4os BR 3$ 
2098 007506 032777 100000 016072 2S: BIT #815, IRPCS :DID THE ERROR FLAG SET? 
2003 007514 O01001 BNE 3$ BRANCH IF SET 
2010 007516 104400 HLT ‘ERROR FLAG DID NOT SET AFTER 
2011 PROGRAM ERROR 
2012 O07S20 012767 OO7T414 171254 3S: MOV 8LOKOUT,LAD 
2013 007526 104000 SCOPE 

sole 
2016 sUNFORMAT THE FIRST SECTOR ON THE PACK. THEN READ IT BACK 
2017 “AND VERIFY THAT READ AND WRITE HEADER OPERATIONS WILL 
2018 TRANSFER DATA CORRECTLY. NOW THAT THE HEADER IS MIS FORMATTED, 
2013 TISSUE A WRITE COMMAND TO SECTOR ZERO. THIS SHOULD RESULT 
e020 IN SETTING HEADER NOT FOUND. THEN REFORMAT SECTOR ZERO. 

20e2 007530 012777 000001 O160SO HNFCK: MOV #1, 9RPCS “CLEAR THE CONTROLLER 
2003 007536 O0SOK7 016102 CLR CYLINDER >CLEAR DISK ADDR 
2024 007542 005067 BIE 100 CLR OMA 
2025 907546 012767 025730 O16100 MOV #OUTBUF , BUF SETUP BUFFER ADDR 
2026 007554 012700 025730 MOV #OUTBUF’ RO 
2027 007560 O127e0 000001 MOV #1, (RO) 
2028 S64 Ole720 OO000! MOV #1; (RO)+ 
2ce9 607570 012720 oo000! MOV #1/(RO)+ 
2030 007574 012767 COO003 O16040 MOV #3; WRDCT LOAD WORDCOUNT 
2031 007602 O04S67 005326 JSR RS; FUNCT ISSUE WRITE HEADER COMMAND 
2032 007606 014003 -WORD 14003 :T0 MISFORMAT SECTOR ZERO 
2033 007610 105777 015772 TSTB aRPCS WAIT FOR READY 
2034 007614 100375 BPL 
2035 007616 005777 015764 TST specs ANY ERRORS? 
2036 O076ee 190002 BPL i$ ; BRANCH IF NO 
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007624 

007626 
007630 
p 7634 

7636 
007642 

bores 
o07652 
007654 
007662 
007564 
00767e 
007674 
00770e 

104400 

000440 

104403 

012767 

001001 
104400 

005300 

015744 

015736 

040000 

000001 

010056 

o0000e 
000006 

025730 

007530 

005170 

015630 

025714 
025714 
025714 
025714 

010000 

040008 

100000 

000001 

015724 

010064 

025730 

015610 

015554 

015540 

018542 

04 
16-SEP-76 16:19 PAGE 48 

“WORD 

3$: 

Ss: 

4g: 

es: 

HNF 1: 
. WORD 

es: 

1$: 

6$: 

4§: 

S$: 

;ERROR AFTER ISSUING A WRITE 
FORMAT COMMAND TO SECTOR ZERO 

2$ 
RS, FUNCT ; ISSUE READ HEADER COMMAND 

>TO SECTOR ZERO 
aRFcs WAIT FOR READY 

aRPCS ;ANY ERRORS AO 
3$ : BRANCH 

ERROR WHILE READING THE HEADER 
50N SECTOR ZERO 

#B14,dRPCS ARD ERROR? 
2g BR ANCH IF YES 
i, ,EXPS ;EXPECTED RESULT 

EXP$,QUTBUF(RO) ;CHECK DATA READ BACK 
4§ BRANCH ON NON COMPARE 
#2,R9 ‘UPDATE MODIFIER 
a6, RO END OF BUFFER? 

2s 
OUTBUF(RO),RECS ;GET BAD DATA 
+3 :DATA DID NOT VERIFY AFTER READING 

THE HEADER OF SECTOR ZERO 
#HNF CK, LAD 

RS, FUNCT ; ISSUE WRITE TO SACTOR ZERO 

RO 
RO sire SETTING OF DONE 
aRPCs ;DID DONE SET? 

ascYLA 
adecYLA 
aaCYLA 
ascYLA 
RO ; TIMEOUT? 
es BRANCH IF NO 

;TIMED OUT WHILE WAITING FOR DONE 
38 AFTER TRYING TO FORCE HEADER NOT FOUND 

#812, dRPDS ;DIO0 HEADER NOT FOUND SET? 
6$ BRANCH IF YES 
a ;HEADER NOT FOUND DID NOT SET 

$814, dRPCS ;010 HARD ERROR SET? 
4§ ; BRANCH YES 
3 HARD ER OR NOT SET AFTER HNF 

#815, JRPCS ;DID THE ERROR BIT SET? 
=} ) BRANCH IF YES 
35 ERROR DID NOT SET AFTER HNF 

#80, dRPER ;0ID DISK ERROR SET? 
3$ BRANCH IF YES 

DISK ERROR DID NOT SET AFTER HNF 
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OZRPB.P11 eeREE TEST 3 RedEE 

2093 010066 012767 007740 170706 35: MOV #HNF1,LAD 
2094 010074 104000 SCOPE 

Soe Ot OeB BNeOeD 9267 Hee: RRO aur cro) CLEAR BUFFER 
5038 pigin Neaity Mata AbD 12 RD itp ATE MODIFIER 
2098 010110 O2e700 o00006 CMP #6,RO “ENTIRE BUFFER CLEARED? 
2039 010114 001371 ONE 1$ “BRANCH IF NO 
2100 010116 O1°767? 000003 O15516 MOV #3, WROCT *LOAD WORD COUNT 
2101 O!0124 OO4S67 0S004 JSR RS; FUNCT *ISSUE WRITE HEADER COMMAND 
2102 010130 014003 .WORD 14003 
2103 010122 10S777 O154s0 TSTB = ARPCS sWAIT FOR READY 
2104 O10136 100375 BPL 4 
2105 010140 005777 o1S44e TST SRPCS sANY ERRORS? 
2106 6:0144 100001 BPL 2 
2197 610146 104400 HLT sERROR WHILE TRYING TO FORMAT SECTOR ZERO 
2108 O10150 O1e767 ol0076 170624 2S: MOV BHNF 2, LAD 
2103 019156 104000 SCOPE 

2lll s ISSUE A SEEK COMMAND AND WAIT FOR DONE TO SET. THEN ISSUE A WRITE 
2ll2 :COMMAND WHILE THE HEADS ARE STILL MOVING. THE RPLIC SHOULD 
e113 “HOLD THE WRITE COMMAND TILL THE SEEK IS COMPLETE. 

2115 010160 012777 O00001 O1S420 SKTST: MOV #1, dRPCS sCLEAR THE CONTROLLER 
2116 O1C166 CO4SE? 006376 JSR RS; OSKNOS :SELECT THE UNIT 
2117 019172 oO0s077 O1S420 CLR aRPCA “CLEAR THE CYLINDER ADDR REGISTER 
2118 910176 ooso77 O15416 CLR SRPDA “CLEAR THE DISK ADOR REGISTER 
2119 O102e02 112777 000011 015376 MOVB all. aRPCS “ISSUE A SEEK TO ZERO 
2120 O10210 108777 015372 TS7B) so aRPES ‘WAIT FOR DONE 
@lei 010214 100375 BPL 4 
ele2 O10e16 032777 100000 o1S40e 1S: BIT #815, ORPDS “WAIT FOR UMIT READY 
2le3 010224 001774 BEQ 1S 
212% O10e26 012777 000300 015362 MOV #300, JRPCA -SELECT CYLINDER 300 
2125 010034 1120777 O00011 015344 MOVB #11. aRPCS ISSUE SEEK TO CYLINDER 300 
2le o100e42 105777 O15340 TSTB =. aRPCS -WAIT FOR DONE 
2127 O102% 100375 BPL 4 
2128 010250 012777 177777 015334 MOV #-1, ORPWC sSETUP WORD COUNT 
2129 019256 lle777 O00003 015322 MOVE #3, aRPCS ISSUE A WRITE WHILE HEADS ARE MOVUNG 
2130 010264 10777 015316 TSTB 3s ARCS WAIT FOR DONE 
2131 010270 100375 BPL <4 
2132 010272 005777 015310 TST JRPCS sANY ERRORS? 
2133 019276 100001 BPL 2$ BRANCH IF NO 
2134 6010300 104400 HLT ‘ERROR FOUND AFTER ISSUING A WRITE 
2135 ‘COMMAND WHILE THE HEADS ARE STILL 
2136 “MOVING AFTER A SEEK. 
2137 010302 032777 OOYO00 OLS316 2S: BIT #811, IRPDS ;SEEK INCOMPLETE ERROR? 
2138 010310 OOl4le BEQ 3$ “BRANCH IF NO 
2139 610312 112777 oO0001S Ol1S2b6 MOVB  #1S. aRPCS “ISSUE A HOME COMMAND 
2140 610320 105777 015262 TSTB. so aRPCS “WAIT FOR DONE 
2141 010324 100375 BPL 4 
2142 010326 032777 100000 O1S2e72 4S: BIT #815, ORPDS ;WAIT FOR UNIT READY 
2143 010334 001774 BEQ 4§ 
2144 010336 012767 O10160 170436 2S: MOV aSKTST, LAD 
2145 010344 104000 SCOPE 

2147 ;CHECK THE ABILITY OF CLEAR TO TERMINATE AN OPERATION 
2148 ;AND SET READY. 



2149 
2150 

O
W
O
N
W
U
1
E
 

W
M
 

O
Q
W
O
N
M
U
I
£
 
W
f
u
 

r
u
r
u
r
u
n
o
n
u
n
u
n
 
r
r
 
f
r
o
n
 

n
n
n
 
r
r
r
 
r
r
r
r
n
r
r
n
r
 

O
o
 

baa
t 

be
 

ae
 

0 
Be

 
ae
 

Pn
e 

Bn
e 

be
 

me
 
b=

 
Be

 
be

 
be

 
bo

 
bo

 
= 

2 
be

 
B
e
 

be
 
fw

 
fe

 
he

 
pe

e 
Be

 

w
0
n
N
o
”
 

DZRPB.P11 

006216 

000100 

000001 
015160 

010346 

015162 

01Seee 
015216 
O1Sele 
174377 
015200 
015116 

002000 

175534 

RPLIC RELIABILITY TEST MACYL1 27(732) 
REEEE TEST 3 2eRdR 

015252 
015256 

015164 

170340 

01S230 

LOY 
16-SEP-76 16:19 PAGE SO 

CLRTST: JSR RS DSKNOS 
CLR DMA 
CLR CYLINDER 
MOV #1, WROCT 
MOV sOUTBUF , BUF 
JSR RS, FUNCT 

.WORD 3 
MOV #100,R0 

1S: DEC RO 
BNE 1$ 
MOVB #1, ARPCS 
TSTB = ARPCS 
BMI 2 
HLT 

2s: RESET 
MOV #CLRTST,LAD 
SCOPE 
MOV FLAG, WORK 
CLC 
ROR WORK 
ROR WORK 
SWAB WORK 
BIC #174377, WORK 
MOV WORK. JRPCS 
TST JRPDS 
BPL 4 
BIT #810. J#SUR 
BEQ MEMTST 
IMP RWRCK 

;SELECT THE UNIT 
;CLEAR DISK ADOR 

;SETUP WORD COUNT 
;SETUP BUFFER ADDR 
; ISSUE A WRITE COMMAND 

;WAIT A WHILE THEN ISSUE A 
; AND CLEAR COMM 
CLEAR THE CONTROLLER 

;IS READY SET? 
;BRANCH IF YES 
;READY DID NOT SET AFTER ISSUING 
3A CLEAR COMMAND DURING A WRITE. 

;GET UNIT NUMBER 

>» 

; JUSTIFY UNIT NUMBER 
;CLEAR UNWANTED BITS 
;LOAD UNIT NUMBER 
;WAIT FOR UNIT READY 

;LOOP ON TEST? 
;BRANCH IF NO 
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ABILITY TEST MACYL1 27(732) 
RHERK TEST 4 HueeE 

912767 
004567 

100375 

000004 
170524 

015130 
170602 
177700 
000500 

177750 
O11146 
006032 
000100 

011124 
025730 

000001 

011064 

025730 
OL4746 
014740 
004224 

014670 

014662 

014704 
025730 

004160 

014624 

015142 

171012 

015104 
01504e 

015066 

015014 

C14760 

MO4 
16-SEP-76 16:19 PAGE S1 

.SBTTL eee TEST 4 40 %He 

i Tale ROUTINE CONSIST OF TWO SEGMENTS. THE FIRST 
; TEST THE ACCESSIBILITY OF MEMORY WITHOU 
;UTILIZING MEMORY MANAGEMENT. EACH LOCATION 
;FROM THE END OF _THE PROGRAM TO THE TOP OF MEMOR 
;(NOT TO EXCEED 28K) IS WRITTEN WITH ITS ADOR. 
;DATA IS THEN WRITTEN ON THE DISK. 

AD BACK AND VERIFIED. ;CLEARED AND THE DATA IS RE 
;IN PART TWO, THE EXTENDED ADDRESS BITS ARE TeSTED. 

MEMTST: Wey 

1$: 
RMEMT: 

MEMBK: 

7$: MOV 

18: MOV 

WORD 3 

10$: 

#4, TESTNO 
RS, PRINTS 

TESTNO, TTY 
PC PRIATS 
#-100.PASSC 
#500, FLAG 
1$ ; 
#-30, PASSC 
MEX 

MEMSIZ.RO 
#OUTBUF , RO 

RO 
#i,RO 
RO; WROCT 
#OUTBUF , Re 
#OUTBUF. R3 
R32, (Re)$ 
(R3)+ 
Re MENSIZ 
1 
sOUTBUF , BUF 
DMA 
CYLINDER 
RS, FUNCT 

aRPCS 

JRPCS 
2g 

3$ 
WROCT, RO 
#OUTBUF ,R1 
(R1)+ 
RO 
10$ 
RS, FUNCT 

JRPCS 
“4 

Y 
THIS 

THE BUFFER IS 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
;SETUP_ITERATION COUNT NO MEM. MANAG. 
38K WITH MEM. MANAG. OR NO MEM. MANAG. ? 
33R IF TRUE 
;IF_ MEMORY MANAGEMENT OO ONLY 24 PASSES 
;CLEAR ORIVE EXTENDED MEMORY BITS 
; INITIALIZE 
;MEMORY MANAGEMENT? 
;YES GO_DO MEMORY MANAGEMENT TEST 
;GET TOP OF CORE 
;DETERMINE SIZE OF BUFFER IN BYTES 

;CONVERT TO WORDS 
;KEEP NUMBER EVEN 
;SAVE WORD COUNT OF TRANSFER 

;GENERATE A PATTERN SO THAT EACH 
;LOCATION CONTAINS ITS ADDRESS 

sHAS ENTIRE PATTERN BEEN GENERATED? 
:BRANCH IF_NO 
:SET UP BUFFER ADDR 

sWRITE ADDRESS PATTERN 

sWAIT FOR DONE 
sANY ERRORS? 
:BRANCH IF NO 
ZERROR AFTER WRITING ADDR PATTERN 

;CLEAR THE BUFFER 

;READ ADDRESS PATTERN 

sWAIT FOR DONE 
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OZRPB.P11 RREEK TEST 4 4ax2% 

223% 010764 005777 O14616 TST JRPCS ANY ERRORS? 
go37 gig? 19000 BPL 4g BRANCH IF_NO 

38 619772 10440 HLT "ERROR AFTER READING ADDR PATTERN 
2239 010774 O3e777 O40000 O14604 BIT B14, IRPCS “IS THIS A DATA ERROR? 
2240 O11002 OO1401 BEQ 4g *BRANCH IF YES 
oe4) 011004 o00420 BR 33 
ee42 011006 O12702 025730 4g: MOV KOUTBUF , R2 
2243 O110l2 010203 MOV Re, R3 sCOMPARE THE ADDR PATTERN 
2244 O11014 O203e22 b$: CMP Ra, (R2)+ "3S DATA CORRECT? 
2e4S O11016 901005 BNE S$ “NCH IF NO 
2246 011020 GOS723 TST (R3)+ 
2247 011022 20267 010722 CMP Re, MEMSIZ -IS ENTIRE BUFFER VERIFIED? 
2248 O11026 101772 BLOS sé S BRANCH IF NO 
2249 011030 OO0406 BR 3$ 
2250 011032 010367 o08720 S$: MOV R3, EXPS 
2251 011036 Ol6267 177776 006714 MOV -2tR2), RECS 
2252 O11044 104401 HLT +1 sCOMPARE ERROR UTILIZING ADDR PATTERN 
2253 O110% 012767 O10644 167726 3%: MOV #75, LAD “SETUP LOOP ADD 
2254 O110S4 104000 SCOPE 
gets 611056 000527 BR NONEX GO DO REST OF TEST 

ecb? -THIS PORTION IS FOR MEMORY MANAGEMENT 

2259 O11C60 032767 OODOYOD O14S44Y RMMEMT: BIT #88. FLAG 8K MACHINE? 
2260 O11066 001254 BNE MEMAK *BR IF YES 
ecb! 011070 004767 010670 ISR PC, PARINT *INITALIZE KIPARS 
2262 011074 004767 010754 18: JSR PC; PARINC ‘INCREMENT KIPARS 
2263 011100 004767 611000 JSR PC’ PARREG *GENERATE "MEX" "BUF" "WROCT™ 
2264 011104 Ole700 o40000 S$: MOV #40000, RO *STARTING ADDRESS OF BUFFER 
2265 O11110 016701 014526 MOV WROCT Ri “GET BUFFER SIZE 
2e66 011114 O10010 2S: MOV RO, (RO) *MOVE ADDRESS TO LOCATION 
2267 O1!116 005720 TST (RO)+ “BUMP LOCATION 
2268 011120 005301 DEC Ri : DONE? 
2269 Ollle2 001374 BNE 2s BR IF NO 
2270 O1!104 OOSOb7 O14S16 CLR DMA 
2271 011130 005067 014510 CLR CYLINDER 
2272 011134 004567 003774 JSR RS, FUNCT ;WRITER ADDRESS PATTERN 
2073 «011140 o00003 .WORD 3 
2274 O11142 105777 O1444o TSTB = ARPCS sWAIT FOR DONE 
2275 011146 100375 BPL a4 
2276 011150 005777 014432 TST JRPCS ANY ERRORS? 
2277 011154 100005 BPL 3$ :BR IF NO 
2278 011156 104400 HLT “ERROR WRITTING ADDRESS PATTERN 
2279 O11160 012767 O11104 167614 MOV #5$,LAD “SETUP LOOP ADDRESS 
2280 O11166 104000 SCOPE 
2281 011170 612700 o40000 33: MOV #40000, RO -START OF BUFFER 
e282 O11174 O16701 O14442 MOV WROCT, Ri *BUFFER SIZE 
2283 011200 onso20 4g: CLR (RO)+ “CLEAR BUFFER 
2284 Ol1e02 005301 DEC RI * DONE? 
2285 011204 001375 BNE US -BR IF NO 
2286 O11206 OO04567 003722 6S: JSR RS, FUNCT >READ THE ADDRESS PATTERN 
2287 Ollele oo0005 “WORD «6S 
2288 011014 105777 014366 TSTB = ARPCS “WAIT FOR DONE 
2289 Olieeo 100375 BPL <4 
2290 Olloee 005777 O14360 . . TST JRPCS ANY ERRORS 
2291 011226 100011 BPL 75 BR IF NO 
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eeaen TEST 4 eauee 

011230 104409 HLT -DISk ERROR 
Ollege O32777 940000 CL4346 BIT #814, aRPCS ‘DATA ERROR? 
11240 901404 . BEQ 7$ :BR IF YES 
P11s4e Ole76? O11206 167532 MOV 863, LAD :SETUP LOOP ADDRESS 
Oi12s0 104090 SCOPE 
O11eS2 612700 040900 7$: MOV #40000, RO -START OF BUFFER 
011256 Cl&701 024360 MOV WROCT. A} “BUFFER SIZE 
Oliebe 010002 9: MOV 
011264 Oe20ce CMP Rea. Re ;DATA GOCD? 
911266 01004 BN 9$ *BR IF DATA NO GOOD 
Ollev0 occ7e2 S (Re)+ 
Olle72 305301 DEC R1 - DONE? 
Oller4 001372 BNE 9 -BR IF NO 
011276 000413 BR 10$ “CONTINUE THE TST 
011300 010267 ocOsyse gS: MOV Ae EXPS 
011304 014067 O0&4S9 MOV ih), RECS 
011310 104405 ; HLT :DATA COMPARE ERROR 
Oil3le Ole767 Olleb2 167462 MOV as, LAD “SETUP LOOP ADDRESS 
011320 104000 SCOPE 
O11322 005720 (RO)+ ; TEST REST OF BUFFER 
011324 0053756 BR 95 > TEST MORE 
11386 Q32767 001000 O14276 108: BIT 889, FLAG “LAST PACE? 
011334 001657 BEQ 1 -8R IF NO 

=CHECK THE SETTING OF NON EXISTENT MEMORY FLAG IN RPER. 

911336 032767 OCODICC O14266 NONEX: BIT 886 FLAG >IS MEMORY MANAGEMENT CN? 
011344 oo10de BNE 4§ *BR IF NOT ON 
O11346 605037 177572 CLR G¥SRO_ -IF ON TURN OFF 
0113S2 012767 OOOO0l O142b2 4s: MOV “SETUP WORD COUNT 
011360 12767 160000 O14266 MOV stegcos. SUF "LOAD ADDR TO FORCE NON EX MEMORY 
011366 OO4S87 002542 JSR RS, FUNCT -ISSUE A WRITE COMMAND AND 
011372 000063 -WORD 63. “EXPECT NON EX MEMORY 
611374 108777 014206 TSTB = ARPCS “WAIT FOR READY 
011400 100375 BPL 4 
O11402 032777 oO0004 O14214 BIT #82, IRPER “DID NON EX MEMORY SET 
011410 001002 BNE 18 ‘BRANCH IF SET 
Oll4l2 104400 HLT :NON EX MEMORY DID NOT SET 
011414 600413 BR 2s 
011416 0320777 O400D0 ocl4ibe 18: BIT 8814, IRPCS ;DID HARD ERROR SET ON NON EX MEMORY 
011424 001002 ONE 3$ *BRANCH IF SET 
O11426 104400 HLT -  tHARO ERROR DID NOT SET 
011439 ooo40s BR 2s 
011432 032777 100000 O14146 3S: BIT #815, aRPCS ;D1D THE ERROR FLAG SET AFTER NON EX MEMORY 
011440 001001 BNE 2s “BRANCH IF SET 
911442 104400 7 HLT “ERROR FLAG DID NOT SET 
OLI444 012767 011352 167330 2S: MOV #4$,LAD 
011452 104900 SCOPE 

JF MEMORY MANAGEMENT IS AVAILABLE CHECK THE EXTENDED MEMORY ADDRESS 

O114S4 012767 Ol2eS2 166322 EXTTST: MOV sEXTTRP,4 ;SETUP TIMEOUT TRAP 
O1l462 O12767 OO0340 166316 MOV 8PRI7,6. 
611470 005737 177572 TST aesRO -IF MEMORY MANAGENENT IS NOT 

SAVAILABLE THE PROGRAM WILL TRAP 
AND TRANSFER TO ENO OF THE TEST 
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TABILITY TEST MACYI1 27 (732) 
aeaee TEST 4 eanane 

012767 

17777? 
003312 

013756 

913750 

o0co<e0 

003246 

01371e 

013704 

000029 

177777 

177777 
006014 

000040 

011572 

004009 
04C000 
177777 
177777 

166302 
172356 

014036 

014036 

013738 

013670 

006016 

013630 

16701e 

172344 

013636 

COS 
16-SEP-76 16:19 PAGE S4 

73: 

. WORD 

1: 

33: 

. WORD 

4§: 

Ss: 

6$: 

2s: 

EXTTI: 

7$: 

EXT 
w7600, PN AKIPAR? ; OPEN N 1/0 8 REGISTERS 

#20 SRKIPAR! tENBBLE CP COND 4K 
#2000, Jak IPARC 
8400#2S6.-4OO+UP+RW, OSKIPORO  § ;SET KIPORC=RW UP 400 BLOCKS 
#400#256.-4OO+UP+RW) aB8KIPOR] 3SET KIPORI=RW UP 400 BLOCKS 
8400#256.-4CO+UP+RW aaKIPOR2 :SET KIPDRO=RW UP 400 BLOCKS 
n0gees6. “4O0+UP +R, JeKIPOR?  °>SET KIPOR7=RW UP 400 BLOCKS 

TURN ON MEMORY MANAGEMENT 
wdaboe Re *R2 EQUALS BASE ADOR 
177772 (R2) “INSERT PATTERN INTO 200009 

wroct “SETUP WORDCOUNT 
‘ “CLEAR EXTENDED MEMORY BITS FOR CONTROLER 
#177777. BUF ‘SETUP BUS ADDR 
RS, FUNCT ;WRITE TWO WORDS ON DISK. RPSA 

:STARTS AT 177777 TO FORCE CARRY 
-TO SET MEXO 

aRPCS *WAIT FOR READY 

JRPCS . 
1$ 

;STATUS ERROR AFTER 2 WORD WRITE 
USING MEX es ¢) 

#84, aRPCS :MEXO SHOULD HAVE SET? 
3$ :BRANCH IF SET 

:MEXO DID NOT SET 
es 
(Re) ;CLEAR_ LOCATION 200000 
RS, FUNCT READ TWC WORDS INTO LOCATIONS 

127777 AND 200000. 
aRFCs WAIT FOR READY 

ORPCS ;ANY ERRORS? 
4§ : BRANCH H IF NO 

sERROR OFTER READING 2 WORDS 
es 
eB, BRPCS ;010 MEXO SET? 

BRANCH IF YES 
MEXO DID NOT SET AFTER 2 WORD 
READ STARTING AT 177777 es 

8277777, (Re) :WAS DATA READ INTO LOCATICN 

8177777 EXPS 
200000 CORRECTLY? - BRANCH IF YES 

(R2),RECS 
+1 ;DATA COMPARE ERROR AT 200000 
2g ;IF RECEIVED=0 - LOCATION WASN’T ACCESSED — 
#85, JRPCS *NEX1 SHOULD BE CLEAR 
2s ;BRANCH IF CLEAR 

:MEX1 IS SET - SHOULD NOT BE 
87S, LAD -SETUP ERROR LOOP 

84000, d8K IPAR2 
#40000, Re R2 EQUALS THE BASE ADDR 
8177777, (Re) “INSERT PATTERN INTO 400000 
8177777.BUF :SETUP BUS ADDR 



OLRPB.PII 

2404 012016 
e40S Ole0e2 
e406 piece 
eyo? 012030 

ng flee ME 
evil Olecd2 
2412 D1 g044 
e413 Oleose 
e414 O1e0s4 
2415 010056 
2416 012060 
B41” 012066 
24!8 012070 
2419 
2429 012072 
e421 012074 
D422 010076 
2423 Olel0e 
e4e4 012104 
e425 OlellG 
2426 «012112 
2407 Olel16 
2408 012120 
2429 Olelee 
2430 012124 
2431 Glelse 
2432 012134 
2433 012136 
e434 012140 
2435 O12e144 
243 012146 
2437 012154 
2438 012160 
2439 Olelbe 
2440 012164 
2441 Olel7e2 
e442 Olel74 
e443 
e444 012176 
2445 010204 
2446 012206 
e447 012210 
2448 012214 
e449 Olocls& 
24S0" Olecee 
e451 012230 
e452 Olee32 
e453 
2454 012236 
e4ss O1ec44 
e456 OigeH6 
2457? O1e2Se 
2458 Olecsé 
2459 Cle264 

RPL1C RELIABILITY TEST MACYLI eri 732) 
eaane TEST 4 Beene 

003112 

013556 

” 913559 

000020 

000040 

003032 

013476 

013470 

177777 

177777 
005800 

000040 

012004 

0134Se 

176362 
002000 

176346 

000100 

17757 000806 
OCO006 

005067 165516 

oooo20 

013534 

013529 

013454 

ooS&0e 

C13414 

166S76 

177570 

Ci336& 

165520 

DOS 
16-SEP-76 16:19 PAGE SS 

JSR RS FUNCT 
WORD 2 

TB aRecs 
BPL 
TST specs 
BPL 4 
uLT 
BR 2s 

4§; BIT 884, aRPCS 
BEQ S$ 
HLT 
BR 2s 

S$: SIT #85, IRPCS 
BNE 10$ 
HLT 

BR 1% 
10$: CLR (Re) 

JSR RS FUNCT 
WORD 25 

TST8 aRPCS 
SPL 
TST specs 
BPL 118 
HLT 
BR 2s 

11$: BIT #84, ORPCS 
BEG 12 
HLT 
BR 2s 

1e$: CMP 8177777, (Re) 
BEQ 6$ 
MOV 0177777 EXPS$ 
MOV (Re) RECS 
HLT + 
BR 2 

6S: BIT #85, SRPCS 
BNE 2s 
HLT 

2s: MOV 87$, LAD 
SCOPE 
BR EXTRP 

EXTEND: INC Passc 
BEQ 1$ 
IMP RMEMT 

1S: BIT 8910. aaSWR 
BEQ oatat 
JMP RMEMT 

EXTRP: BIT #86, FLAG 
BEQ EXT IRP 
CLR S4SRO 

EXTTRP: MOV aSTKPTR, SP 
MOV #6,4 
CLR 6 

:CLEAR_ LOCATION 4 
;READ TWO WORDS S 

;WAIT FOR READY 

;WAIT FOR READY 

;ANY ERRORS? 
BRANCH IF NO 

;ERROR AFTER READING 2 WORDS 
MEXQ CLEAR 

IF YES 
sMEXO DID NOT C 
READ STARTING A 
:DID meXd oe sere 
BRANCH IF YES 
sMEX1 OI NOT SET 
TRANSFER STARTI 

CLEAR peer 2 WORD 
AT 377 

WITH 
NG AT 

00990 
TARTI 

A TWO WORD 
377777 

NG AT 377777 

;ANY ERRORS? 
BRANCH IF NO 
ERROR WHILE READING TWO WORDS 

-DID MEXO CLEAR? 
:BRANCH fF YES 
:MEXO DID Nore CLEAR AETER 2 WORD 
*READ STARTING AT 377777 
“WAS DATA READ INTO LOCATION 4fOC00 
‘CORRECTLY? - BRANCH IF YES 

;DATA COMPARE ERROR AT 400000 IF 
sRECEIVED=0 - LOCATION WASN’T ACCESSED 
DID MEX1 SET? 

;MEX1 OID NOT SET BFTER 2 WORD TRANSFER 
:STARTING AT 377777 
;SETUP ERROR LOOP 

;CLEAR MEMORY MANAGEMENT 
sINCREMENT ITERATION COUNT 

;LOOP ON TEST? 

Be TE MERORY MANAGEMENT ? 
R IF YE 

:NO_TURN IT OFF 
RESTORE STACK 



ee ne ee on 

— RPLIC RELIABILITY TEST MACYI1 27(732) 16-SEP-76 16:19 PAGE S6 
’ DORPB.PLI eenak TEST 4 beaee 

e460 Qlee?0 od0r4? BR EXTEND 
! 

i 

' 

t 

-~ mn er eee ee ee ee ee wee ne a ee ee



RPLIC RELIABILITY TEST MACYIL1 27 (732) 
OZRPB.P11 Henne TEST S anne 

e446) 
e462 
e463 
2454 
e465 
e465 
2467 
e468 
2463 
2470 
e47 i 
e472 

aS 1 2767 013376 
tes ot Bock? oppo: 

12304 3740 
2477 612308 O16 7b? Oi s3e4 167246 

-) Sure BiBabe BBcoes brags 
2480 0123e4 7? QO07422 
2481 Q12330 Q16700 013316 
e48e 012334 1 
e483 012336 
e484 012340 O10027 177570 
e48S O12e344 005067 013274 
e486 912350 O00S067 013272 
e487 012354 012737 0200 177776 
e488 Ol2e362 016767 013270 013eS2 
2489 012370 012777 015224 013204 
2490 012376 012777 900340 013200 
2491 O1le404% 032767 O00S00 013220 
e4Se Ole4¥le 001006 
2493 012414 004767 007344 
e484 Ol2e4e0 000240 
2439S Ole%e2 000240 
e496 =Ole4e4 004767 007454 
2497 012430 004767 OO044O4 
2498 012434 032767 000500 013170 
24399 O1e442 001403 
2500 012444 012767 025730 013202 
2501 Ole4S2 032767 O40000 0131Se 
eS0e 012460 001426 
2503 Ole4%62 004767 003434 
eS04Y O124%66 004767 0031e6 
2505 O124%72 OO4S67 002436 
2S06 012476 000103 
2507 012500 032737 610000 177570 
2508 012506 001003 
eS09 012510 004767 007534 
2510 012514 O00401 
2511 012516 0600001 
eSle 012520 012767 OleN6e 166254 
€S13 OleSe& 104000 
2514 012530 004767 003424 
2551S 012534 0007S2 
2516 012536 032767 020000 013066 

FOS 
16-SEP-76 16:19 PAGE $7 

.SBTTL waene TEST S wunne 

;WRITE, WRITE CHECK, AND READ OPERATIONS ARE PERFORMED ON THE DRIVE 
>THE DATA IS FIRST WRITTEN ANO THEN WRITE CHECKED. THEN THE DAT 
:1S READ. IF THE DATA IS TO BE COMPARED, THE INPUT BUFFER iS CLEARED 
RIGHT AFTER READ | I: ISSUED. THEN THe DATA IS COMPARED WHILE READ 
;15 IN PROGRESS. THIS IS DONE TO JMPRO EPIC TENCY. THIS SEQUENCE 
15 REPEATED FOR THE ENTIRE PACK SURFACE FOR EACH OF THE 22 PATAERNS. 
ERRORS OCCURING USING RANDOM SEEKS DURING THE WRITE CHECK OR ARE 
;RECOVERABLE AFTER FIRST RETRY DURING READ OR ARE ELIMINATED BY 
iDTSRSL INGING RANDOM SEEKS ARE PROBABLY DUE TO VIBRATING HEADS 

DATAT: MOV a5, TERY 
ISR PRINT sPRINT MESSAGE 

MOV TESTNO, TTY 
JSR PC PRINTS - TYPE LOCATION-SUPRESS ZEROS 
CLR cnta *INITALIZE READ COUNTER 
CLR MEX “CLEAR EXTENDED MEMORY BITS IN CONTROLER 

RDATAT: Hoy PATNU, RO ;GET PATTERN NO. 

ROR RO 
MOV RO, a8SWR sDISPLAY PATTERN NO. IN USE 
cLR CYLINDER 

MOV #PRIY. aePSW sENABLE INT SYSTEM 
MOV SWROCT, WROCT 
MOV BOKINT, @VECTOR ;SETUP DISK VECOTR 
MOV #340, aSTATUS 
BIT #500; FLAG : BK WITH MEM. MANAG. OR NO MEM. MANAG 
BNE DATP’ 7BR IF TRUE 
JSR PC, PARINT eR LIE KIPARS 

NOP ;NEEDED FOR CONFORMITY 
JSR PC, PARREG *SETUP "MEX" "WROCT™, 

DATP: JSR PC’ PASEL : GENERATE patTERN 
BIT #500, FLAG >8K MEM. MANAG. be NO MEM. MANAG? 
BEQ 1$ BR IF NOT TRUE 
MOV sOUTBUF SUF ; SETUP BUFFER ADDR 

1S: BIT #814 FLAG WRITE? 
BEQ WRICK t BRANCH IF NO 

LDAT: JSR PC, OPDSEL ;ANY OPERATOR ADOR PARAMETERS? 
JSR PC’ SEEK =GO DO A RANDOM SEEK 

WORD JER RS; FUNCT ;WRITE WITH INTERRUPTS 

; BIT #812, 04SHR sDETERMINE HOW TO WAIT FOR INT 

ISR BC, NPR ;GENERATE WORSE CASE NPR CYCLES 

1$: WAIT 
2s: HOV #LOAT,LAD ;SETUP LOOP ADDR 

SR PC ,DISBUF sPREPARE NEW DISK ADDR 

WRICK: BIT #813,FLAG sWRITE CHECK? 



RP1IC 
DIRPB. Pl 

2517 912544 
2518 012546 
2518 012652 
pt ties Se54 Oiseee 
523 012570 
e555 015575 
cece D1Seae 
2527 012606 
2528 012610 

012614 
Se tes Seas BiseSe 
2533 O1eb32 
S35 OiSeus 
2536 O12646 
2537 012650 
2538 OlebSe 
2539 012656 
2549 012662 
2541 012666 
2542 010672 
2543 010676 
e544 018702 
e545 010706 
2546 012710 
2547 0129716 
2548 010720 
2549 010706 
2550 012730 
2551 010734 
2552 012736 
2553 010740 
2554 Ole7ue 
2555 012746 
2556 Ole7se 
2557 010756 
2558 012764 
2559 012766 
2560 012772 
2561 012774 
2562 012776 
2563 013000 
e564 013002 
2565 013008 
2566 013006 
2567 013010 
2568 013012 
2569 013014 
2570 013016 
2571 013020 
2572 013022 

RELIABILITY TEST MACY1I 27 (732) 
HeEHE TEST S tne 

001424 
? 003350 

002356 

019000 

0074S4 

012546 

003344 

010000 

ooo444 
e00s00 

010000 

067314 

012674 

166174 

013006 

012772 

177870 

177570 

012646 

GOS 
16-SEP-76 16:19 PAGE S58 

3$: 

. WORD 

f
u
e
 

R
A
M
 

DREAD: 

1$§: 

READ: 
ESH: 

OSKROD: 

WORD 

es: 

1§: 

4§: 

BREAD 
C, OPOSEL 

RS, FUNCT 

ngle, GaSWR 
1 
PC,NPR 
es 

#33,LAD 

PC ,DISBUF 
3$ 
He1e, FLAG 

MSTR 
#500, FLAG 
READ 
PC, PARINT 

PC, PARREG 
cNta 
RDERR 
PC, OPDSEL 

#89, G4SWR 

8812, d8SWR 

5000, Ri 

+ 

0 
02
 

b=
 
=
 

9 
0 
o
o
 

O
D
 

e
e
 

C
e
 

e
e
 

e
t
 

e
t
 

e
e
 

Ne
e 

e
e
t
 

e
e
 

S
e
e
 

+
+
+
 
+
 
+
+
 

4+
 
+
 

+ 
+
 

B
R
 
O
R
R
 

E
N
 

E
N
 

ON
 

O
R
 

ON
 

ON
 

OM
 

OM
 

ee
 

EY
 

D
B
D
D
D
D
D
A
D
D
D
D
B
D
O
O
 

P
r
 

;BRANCH JF_NO 
NY_OPERATOR ADDR PARAMETERS” 

‘RITE CHECK THE DATA 

;DETERMINE HOW TO WAIT FOR INT 

;GENERATE WORSE CASE NPR CYCLES 

;SETUP LOOP ADDR 

;PREPARE NEW DISK ADDR 

ean IF ‘BP 
ET AROUND READ 

:8K HI WITH MEM MANAG. OR NO MEM MANAG. 
38 TRUE 
: INI ALISE KIPARS NEEDED 
;FOR CONFORMITY 

sSETUP "BUF" WROCT™, “MEX™ 
s INI TAL IZE READ COUNTER 
-CLEAR REAO ERROR COUNT 
ANY OPERATOR ADOR PARAMETERS? 
“GO D0 A RANDOM SEEK 
‘CLEAR THE INTERRUPT FLAG 
READ THE DATA 

;COMPARE DATA? 
;BRANCH IF YES 
:DETERMINE HOW TO WAIT FOR INT 

;GENERATE WORSE CASE NPR CYCLES 

;CLEAR THE INPUT BUFFER 

iBR WeTH Men. MANAG. OR NO MEM. MANAG. 

START OF MEM. MANAG. OUT BUFF 
TEST WORD COUNT IS IT AT ZERO? 
BR IF CLEAR IS FINISHED 



RP11C RELIABILITY TEST MACY11 e7 (732) 
OZRPB.P11 eeeaE TEST S tanen 

eS’3 0130e4% 00S0e! 
2s74 Ghee 00S0e1 

S878 RiaRaS  BReRs 
eS77 013034 005021 
ooe8 ean 460600 

Pag Biseds BONE? 0047S0 
eS81 QO1304%6 108777 012534 
e532 Q9130S2 100375 
2583 013054 00S767 166160 
e584 Q13060 901424 
e585 013062 005267 O1e604 
e536 61 3066 G2ee767 O000e% 012576 
e537 9013074 OO1416 
2538 013076 Oee767 O000le OleS66 
eS89 013104 001274 
S30 013106 112777 OO001S Oled7e 
2531 4O13i14 105777 Q12466 
eS32 O131e0 100375 
2S393 Ql3le2 S777 012500 
eSM QOl13le6 100375 
eS3$ 013130 Od00b6e 
eS% Ol3ise oOCS7&E7 Q12534 
2597 B13138 001417 
eS398 0132140 O0ee767 000013 OleSe4 
eS39 «2013146 02003 
2600 013150 Ole767 OO000e 912544 
e601 013156 
e602 O13156 OO4SE7 166102 
2603 Q13162 023753 
e604 O13164 016767 Ol1eS0e 166370 
2609S 013172 004767 166160 

0 013176 Q0S067 012470 
2607 Q1320e Ole767 Olebbe 165572 
e698 013210 10 
2609 Ol3ele O00Se67 O1eS04 
26190 0132168 Oee767 000003 012476 
e611 Ol3ee4 O0lel6 
eble 013226 032767 O00S00 012376 
2613 013234 901012 
2614 O13e¢36 032767 001000 012366 
2615 013244 001402 
261§ Q1324%— O047E7 O06Si2 
e617 O13eSe 004767 006576 
e618 013256 004767 O0b622 
2619 Ol3e62 004767 002672 
2620 Q132e66 OO04O! 
e6el 013270 Od000402 
e622 O13e72 000167 177360 
2623 013276 032767 OO0O40 Ole3eb 
e624 913304 001402 
e6eS 013306 000167 177116 
e6e6 O133le 005767 012314 
e627 013316 100002 
e62e8 O133c0 000167 001034 

HOS 
16-SEP-76 16:19 PAGE S9 

CLR (R1i¢ 
CLR (R1)+ 
LR (RL )+ 
LR (RI )+ 

CLR (R1}+ 
SUB R2,RO 

Ss 10S: S PC, COMPAR 
TSTB = ARPCS 
BPL 4 

38: TST ERRFLG 
BEQ S$ 
INC RDERR 
CMP #20. ,RDERR 
BEQ $s 
CMP 810. RDERR 
BNE DSKRO 
MOVE #15 aRPCS 
TSTB8 3s aRPCS 
BPL 4 
TST JRPDS 
BPL 4 
BR OSKRD 

Ss: TST RDERR 
PEQ 6$ 
CMP #11. ,RDERR 
BGE 9$ 

45 MOV #2, CNTA 

JSR RS, PRINTS 
MES? 
MOV RDERR, TTY 
JSR PC PRINTS 

6S: CLR ROERR 
MOV #ESH, LAD 
SCOPE 
INC CNTA 
CMP 83, CNTA 
BNE ESH 
BIT 8500, FLAS 
BNE 9 
BIT #89, FLAG 
BEQ 7§ 
JSR PC, PARINT 

7§; JSR PC’ PARINC 
JSR PC’ PARREG 

8S ISR PC’ OISBUF 
BR 1s 
BR MSTR 

11S: IMP READI 
MSTR: BIT #85, FLAG 

BEQ 1§ 
JMP OATP 

1S: TST FLAG 
BPL 2s 
JMP MUL CHK 

;DECREMENT WORD COUNT 

COMPARE THE DATA 
ZWAIT FOR READY 

;WERE THERE ANY ERRORS 
BRANCH IF NO 
UPDATE ERROR COUNT 
;MORE THAN 20 ERRORS? 
BRANCH IF YES 
:IS THIS TENTH ERROR? 
BRANCH IF NO 
SHOME THE HEADS 
!WAIT FOR DONE 

;WAIT FOR READY 

suns READ ERROR STILL THERE AFTER A RECALL 

sYES DON’T TRY TO READ AGAIN UNLESS LOOPING 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
;CLEAR READ ERROR COUNTER 
;LOOP ADOR 

- INCREMENT READ COUNTER 
“DONE 3 READS? 
*BR IF NO 
-8K MEM. MANAG. OR NO MEM. MANAG. 
BR IF TRUE 
“LAST PAGE TRANSFERED? 
:BR IF NO 
-GO REINTIALIZE KIPARS 
=GO INCREMENT KIPARS BY 1K 
*GO SETUP "MEX", “WROCT™, “BUF” 
GET NEW DISK ADOR 

;LOOPING ON AN OPERATOR ADDR? 
3NO_ CONTINUE ’ 
° 
9 

;UNDER PROGRAM CONTROL 
" ;OPERATOR SELECTED PATTERN 



RPLIC RELIABILITY TEST MACYLI 27(732) 
OZRPB.P11 HHHRe TEST S Beene 

2629 013324 062767 oO00002 012320 
2630 0123332 Oce767 000036 Ole3le 
2631 013340 OO14 

sPa5 GISE DOSUG? Aieab0 
2634 HEE Ve 385 Bisaee 177570 

O! 3362 000167 176742 

105 
1G-SEP-76 16:19 PAGE 60 

es: 

38: 

#2, PATNU 
#36, PATNU 

td RDATAT 
PATNU 
#810, deSWR 
RANE 
ROATAT 

;INC_PATTERN INDEX 
: PATTERNS EXCEEDED? 

;NOT YET 
iL AST FA part BN ,USED 

iN. oO” 10 RANDOM TEST 



QS 
RP11C RELIABILITY TEST MACY11 e7(732) 16-SEP-76 16:19 PAGE 61 
DZRPB.P11 HREEE TEST & BaREH 

sb37 .SBTTL eee TEST & 2exEe 

639 : THIS IS A RANDOM ADDRESS AND DATA TEST. 
2640 sERRORS OCCURING WHICH ARE RECOVERABLE AFTER THE FIRST RETRY ARE PROBABLY 
soul ;DUE TO VIBRATING HEADS AFTER A SEEK, TRY DISABLEING RANOOM SEEKS. 

o43 913366 12767 OO0N06 012302 RANEX: MOV #6, TESTNO 
644 613374 O04S67 165664 JSR RS, PRINTS -PRINT MESSAGE 

2645 013400 023740 MES6 
e646 013402 016767 Ole270 166152 MOV TESTNO, TTY 
2647? O13410 004767 165742 JSR PC’ PRINTS ; TYPE LOCATION-SUPRESS ZEROS 
2648 013414 905067 006332 CLR MEX sCLEAR EXTENDED MEMORY BITS IN CONTROLER 
2649 013420 004767 003216 RRANEX: JSR PC INIT 
2650 O134e4 O3e767 O00S00 o12200 BIT #500, FLAG -8K WITH MEM. MANAG. OR NO MEM. MANAG. 
2651 013432 O01004 BNE 1$ ‘BR IF TRUE 
e652 013434 004767 006324 JSR PC, PARINT *INITALIZE ALL KIPARS 
2653 O13440 000240 NOP "NEEDED FOR CONFORMITY 
2654 013442 40 NOP 
2655 O13444 Ole767 OO0034 012200 1S: MOV #34, PATNU 
2656 O134S2 O12767 175300 Olect& MOV #-2500,PASSC _;SET UP PASS COUNT 
2657 013460 012737 000200 177776 MOV #PRI4 JePSW 
2658 013466 Olo7b? O007CO O1e146 WRLG: MOV $700, WROCT sSET UP WORD COUNT TO 1+ SECTOR 
2659 O13474 O16767 Olel¥e 012200 MOV WROCT, WORK 
2660 013502 012701 025730 MOV SOUTBUF RI 
2661 013506 030767 000500 o12116 BIT #S00, FLAG -8K WITH MEM. MANAG. OR NO MEM. MANAG. ? 
2662 013514 001002 BNE 4§ *BR IF TRUE 
2663 013516 012701 o40000 MOV #40000,R1 >START OF OUTBUFF WITH MEMORY MANAG. 
gbbd O135¢2 004767 003420 4§: JSR PC, RANDOM GENERATE RANDOM PATTERN 

2666 013526 7 166032 JSR PC, RANDS GENERATE TWO RANDOM NOS. 
2667 013532 016767 166144 Olel4e MOV LOAUM , WORK 
2668 013540 016767 166134 012136 MOV HINUM’ WORK 
2669 013546 042767 177000 Ol2l26 BIC #177000, WORK 
2670 013554 022767 000625 Olelc0 CMP #625, WORK sFORM RANDOM CYL ADOR 
2671 013562 002761 BLT 1$ 
2672 013564 016767 Ol2112 ole20s2 MOV WORK, CYLINDER  ;SAVE IT 
2673 013578 042767 160360 6012104 BIC #160360, WORK! 
2674 013600 122767 6000010 012076 CMPB «#10, WORKI FORM RANDOM SECTOR ADDR 
2675 013606 101003 BHI 2 
2676 013610 642767 OO0010 oOl12066 BIC #10, WORK 
2677 013616 122767 O00023 Ol2061 2s: CMPB 0 s«#23,, WORKI+1 
2678 013624 191003 BHI 3$ sFORM RANDOM HEAD ADOR 
2679 013626 142767 000014 012051 BICB  =s_- #14, WORK1+1 
2680 013634 016767 012044 012004 3s: MOV WORK1, OMA sSAVE DESK ADDR. 
2681 013642 012767 025730 012004 RANLOP: MOV #OUTBUF , BUF ‘SETUP OUTPUT BUFFER 
2682 013650 032767 OO0SOO 011754 BIT #300, FLAG -8K WITH MEM. MANAG. OR NO MEM. MANAG. ? 
2683 013656 001003 BNE. 133. :BR IF TRUE 
2684 013660 012767 O4O000 O11766 . MOV #40000, BUF “START OF OUTBUFFER WITH MEMORY MANAG. 
2685 013666 004767 001726 . 13%: JSR PC, SEEK *DO A RANDOM SEEK 
2686 013672 O04S67 001236 . JSR RS‘ FUNCT “WRITE RANDOM DATA AND 
2687 013676 000103 ° - (WORD 103 *ENABLE INTERRUPTS 
2688 013700 032737 oOl10000 177570 BIT #812, d8SWR “DETERMINE HOW TO WAIT FOR INT 
2689 013706 001003 BNE 2g 
2690 013710 004767 006334 JSR PC, NPR sTEST WORSE CASE NPR CYCLES 
2691. 013714 OOO4O! BR 4§ 
2692 013716 C0000! 2s: WAIT 
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2693 013720 012767 013642 165054 4S: MOV #RANLOP, LAD sSETUP LOOP ADDR 
2694 013706 1040 SCOPE 
2695 013730 OO4S67? 001200 7§: JSR RS, FUNCT “WRITE CHECK THE DATA AND 
26% 013734 000107 .WORD 107 “ENABLE INTERRUPT 
2697 01373 03e737 O10000 177570 BIT #812, d8SWR “HOW TO WAIT FOR INT? 
2698 013744 001003 PNE 1$ 
2699 013746 004767 006276 ISR PC, NPR TEST WORSE CASE NPR CYCLES 
2700 6137S2 OO0401 BR S§ 
2701 013754 ood00! 1$: WAIT 
2702 013756 012767 013730 165016 S&: MOV 87S, LAD :SETUP LOOP ADOR 
2703 013764 104000 SCOPE 
2794 013766 O0S067 011730 CLR CNTA sINITALIZE READ COUNTER 
e705 013772 005067 011674 QS: CLR RDERR >CLEAR READ ERROR COUNTER 
706 013776 GO4767 001616 JSR PC SEEK 00 A RANDOM SEEK 

e707 014002 005067 170472 118: CLR INTFLG 
2708 014006 04567 OOlice JSR RS, FUNCT READ RANDOM ATA AND 
2709 O14012 000105 -WORD 105 ENABLE INTERR 
2710 O140!49 612700 009700 MOV #700, RO SET UP TO REAR INPUT BUFFER 
2711 014020 Ole702 900020 MOV #16. .Re 
2712 O14024 012701 025730 _ MOV SOUTBUF RI “START OF INPUT BUFFER 
2713 014030 0320767 800500 011574 BIT #500, FLAG °K WITH MEM. MANAG. OR NO MEM MANAG? 
2714 014036 001002 BNE 15$ BR IF TRUE 
2715 O14040 O12701 o40000 MOV #40000, R1 :START OF OUTBUF WITH MEM. MANAG. 
e716 OL4O44 153: 
2717 O14O44 O0S0e21 CLR (R1)+ 
2718 914046 O05021 CLR (R1)+ 
2719 O140S0 005021 CLR (R1)+ 
2720 O140S2 00502 LR (R1)+ 
2721 O14054 005021 éLR (R1)+ 
2722 014056 005021 CLR (R1)+- 
2723 O14060 005021 , (R1)+ 
2724 O14062 005021 CLR (R1)+ 
2725 014064 005021 CLR (RI )+ 
e7em 6014066 005021 CLR (R1)+ 
2727 014970 o0S0e1 CLR (R1)+ 
2728 014072 005021 CLR (R1)+ 
2729 O14074 005021 CLR (R1)+ 
2730 014076 005021 CLR (R1)+ 
2731 O14100 005021 CLR (R1)+ 
2732 014102 005021 CLR (R1)+ 
2733 O14104 160200 SUB R2. RO ;DECREMENT THE WORD COUNT 
2734 Ol4106 001356 BNE 15$ -GO CLR MORE 
2735 914110 03°737 o10000 177570 BIT #812, a8SWR *HOW TO WAIT FOR INT? 
2736 014116 001003 BNE 3$ 
2737 O14120 OO4767 O0b1e4 ISR PC, NPR sTEST WORSE CASE NPR CYCLES 
2738 O14124 GOO401 BR b$ 
2739 014126 OO0001 3$: WAIT 
2740 O14130 032737 001000 177570 &$: BIT 889, JeSWR COMPARE FOR ERRORS? 
2741 014136 001006 BNE 95 BRANCH IF NO 
2742 O14140 032777 O40000 O11440 BIT #814, JRPCS *HARD ERROR? 
2743 014146 001002 BNE 9$ BRANCH IF YES 
2744 O14150 004767 003642 JSR PC COMPARE “COMPARE DATA FOR ERRORS 
o745 014154 005767 165060 9s: TST ERRFLG READ ERROR? 
2746 014160 O01424 BEQ 10% *BRANCH IF NO 
2747 O14l62 005267 011504 INC RDERR “UPDATE ERROR COUNT 
2748 OL4166 022767 O00024 011476 CMP #20. , RDERR 20 ERRORS YET? 
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014354 

014360 
014364 
014370 
014376 
014400 
014406 
O14414 
014422 
O144e4 
014432 
014434 
014442 
OL4444 
014450 
O144S4 
014456 
014464 

005067 
005067 

016767 
004767 

00001e 

000015 
011366 

011400 

011434 

000013 

000011 

165002 

011402 

013772 

011404 
o0001e 

011334 

177126 
011306 
002000 

177040 

000034 

000004 

164330 
164610 

164316 
164666 

011466 

011372 

011424 

O11444 

165270 

164472 

011376 

177570 

011234 

011274 
O11266 
011240 

011200 

011170 

165076 
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16-SEP-76 16:19 PAGE 63 

BEQ 10$ 
CMP #10. ,ROERR 
BNE 118 
MOVB #15. aRPCS 
TSTB. —s- aRPCS 
BPL oy 
TST JRPDS 
BPL _o4 
BR 11$ 

10$: TST RDERR 
BEQ 21§ 
CMP #11. ,RDERR 
GE 14§ 
MOV #9. ,CNTA 

14S: 
JSR RS, PRINTS 
MES7 
MOV RDERR, TTY 
JSR PC PRINTS 

218: CLR RDERR 
MOV #85, LAD 
SCOPE 
INC CNTA 
CMP #10.,CNTA 
BNE 8 
INC PASSC 
BEQ 128 
IMP WRLG 

1e$: CLR PATNU 
BIT #810, d8SWR 
BEQ MUL CHK 
IMP RRANEX 

;CHECK FOR MULTI DISK MODE 

;BRANCH IF YES 
1S THIS TENTH ERROR? 
:BRANCH IF _NO 
ISSUE HOME COMMAND 
WAIT FOR DONE 

;WAIT FOR READT 

iBRO pec akL HELP RECOVERY 

NO, DON’T TRY READING AGAIN 

;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 
CLEAR READ ERROR COUNTER 
SET UP LOOP ADDR 

; INCREMENT READ COUNTER 
sone 19 DISK READS? 

INCREMENT PASS COUNT 
BRANCH IF DONE 
; CONTINUE 

ioe ON TEST? 

: LOOP 

“TF IN MULTI DISK MODE REPORT “END” 
IF LAST DISK ON SYSTEM HAS BEEN 
EXERCISED. 

MULCHK: CLR DMA 
CLR CYLINDER 
BIT #B11. FLAG 
BEQ REPOEN 
MOV FLAG, WORK 
BIC #177743, WORK 
CMP WORK, DSKNOR 
BNE INORVE 
BIC #34. FLAG 
BR REPOEN 

INDRVE: ADD #4, FLAG 
BR EXTPP 

REPOEN: INC ICNT 
JSR RS, PRINTS 
MES] 
MOV ICNT, TTY 
JSR PC, PRINTS 

;CLEAR ADDRESS REGISTERS 
SARE WE IN MULTI DISK MODE 
REPORT “END” 
WHAT DISK ARE WE ON 
IF LAST DISK ON SYSTEM 
REPORT END 

;REPORT “END” LAST DISK 
SINC. DISK NO. 
EXERCISE DISK 
INCREMENT PASS COUNTER 
;PRINT MESSAGE 
REPORT ENO OF PASS , 

TYPE COCATION-SUPRESS ZEROS 
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Gg come 

000240 
000167 167032 
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MEXIT: 

EXTPP: 

PytBe™ 
PC, (R1) 

ADTST 

MOS 

iB T MONITOR RETURN AD 
ANCH IF NOT UNDER MM 

;EXIT TO THE MONITOR 

sRECYCLE 

QRESS 
ONITO R 
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014514 912706 9o00500 

005160 

009625 011044 

011030 
011034 

010762 

010774 

000274 

010740 

100000 019730 

014514 
164366 
000230 
010674 

164112 
014670 
014672 
014676 
014700 
014704 
014706 
014712 
014714 

100375 
000771 

014716 012777 
016767 
000241 
006067 
006067 
000367 
042767 

000001 Q1066e 
010702 01 

010742 
010736 
010732 
174377 

014744 
014750 010724 

16-SEP-76 
NOS 
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-SBTTL #e¥xee TEST 7 4ed%e 

:TEST THE ABILITY OF THE RP1IC TO SENSE POWER FAILURE 
;HND TO HOME THE HEADS. WHEN POWER IS RESTORED 
;THE CYLINDER ADDRESS IS TESTED FOR ZERO. AFTER TYPING THE MESSAGE 
;REQUESTING POWER TO BE TURNED OFF THE PROGRAM GOES INTO 
3A LOOP READING FROM THE DISK. AFTER POWER IS RESTORED 
:MEMORY IS CHECKED TO SEE THAT THE DISK DID NOT PUT ANY 
; JUNK INTO MEMORY WHILE POWER WAS GOING DOWN. 

PFTST: 

1$: 

- WORD 

es: 

33: 
. WORD 

#STKPTR, SP 
#PFD, 24 -SET UP POWER FAIL VECTOR 
#PRI?, cb *LOCKOUT INTERRUPTS 
RS, DSKNOS >SELECT THE UNIT 
#625, JRPCA ;SELECT CYLINDER 625 
#11. MRPCS “ISSUE SEEK COMMAND 
#0UTBUF RO 
#25052, (RO)+ FILL MEMORY WITH CHECKERBCARD 
RO, NENSIZ : PATTERN 

#625, CYLINDER 
DMA 
#400, WRDCT 
#OUTBUF , BUF 
aRPCS sWAIT FOR DONE 

aRPDS ;WAIT FOR UNIT READY 

RS, FUNCT “WRITE 1 SECTOR OF CHECKERBOARD 

aRPCS sWAIT FOR READY 

B15, ARPCS sANY ERRORS? 

“DEVICE ERROR ON WRITE 
#PFTST,LAD 

25 PRINTS sPRINT MESSAGE 
*HAVE POWER TURNED OFF 

RS, FUNCT ?GO INTO A LOOP READING 
‘THE DISK SURFACE 

JRPCS 
24 
3 

;AFTER MACHINE IS POWERED DOWN AND UP CONTROL 
;IS TRANSFERRED HERE. 

PFT1: #1, RPCS CLEAR THE CONTROLLER 
FLAG, WORK *GET UNIT NUMBER 

WORK 
WORK 
WORK 
#174377 , WORK 
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eeaan TEST 7° anaes 

D1grr? 

012767 
go0774 

O12e767 
005067 
012706 
909671 

910720 
010636 

010632 

0027Se 
010620 

025730 
025252 

004714 

O2eS2Se2 
7777b 

164e0e 

164472 
164250 

164164 

015114 

000026 
ig27 
000SCO 

010622 

002746 

002710 
002704 

ib271e 

162702 
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MOV WORK, SRPCS 
TST JRODS 
BPL PFT] 
TST aSucA 
BEQ 1§ 
CLR EXPS 
MOV JSUCA, RECS 
HLT +1 
BR 2s 

1S: MOV sOUTBUF RO 
43: CMP 82SeSe, (RO)+ 

BNE 3$ 
SMp RO,MEMSIZ 
BNE 4§ 
BR es 

38: MOV weSeS2,ExP$ 
MOV -2(RO) RECS 
HLT +3 - 
JSR RS, PRINTS 
MES4 
MOV RO,TTY 

2g JSR PC, PRINTR 

JSR RS PRINTS 
END 
HALT 

POWER FAIL TRAP HANDLER 
PFD: MOV sPFU,24 

BR PFO 
;POWER UP TRAP HANOLER 

PFU: MoV ge6,c4 
4 

MOV aSTKPTR, SP 
PFT 

;SELECT THE UNIT 

;SELECTED CYLINDER SHOULD EE ZERO 

;HEADS DIC NOT RESTORE TO 0 
;CN POWER FAILURE 

;010 MEMORY RETAIN PATTERN ON PF 
;BRANCH IF NO 

;CONTENTS OF MEMORY CHANGED AFTER PF 
;PRINT MESSAGE 
;PRINT MEMORY LOCATION 

; TYPE LOCATION WITH LEADING ZEROS 

;PRINT MESSAGE 
;END OF TEST 

;SET UP POWER UP VECTOR 

;SETUP TRAP CATCHER 

SRESTORE STACK 
!VERIFY POWER DOWN SEGUENCE 
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2310 .SBTTL ### SUBROUTINES ### 

age THIS ROUTINE QUTPUTS THE FUNCTION FOUND AT 
e313 “THE CALL + 2. 

2915 015134 CONSE? 001430 FUNCT: JSR RS_OSKNOS -SELECT THE UNIT 
2916 €15190 016777 O10S02 ol104se MOV OMA. JRPDA SETUP DISK ADDR REG 
e917 ~O15146 Ol6777 010472 oO1o44e MOV OPCTNDER ORPCA ; SETUP CYLINDER ADOR REG 
29:8 O15154 O16777 O10474 010432 MOV BUF aRPBA -SETUP BUS ADDR REG 
2919 O15i6e Ol6777 OLO4SHY OlO42° MOV uot, DRPWC SETUP WORD COUNT 
2920 015170 O0S477 O104I6 NEG RP :COMPLIMENT WORD COUNT 
2921 015174 911567 O00022 MOV RS) CeNCT GET RPCS FUNCTION 
2922 015200 O6270S O0000e ADD #2 RS “UPDATE RETURN ADDR 
2903 O15204 OS67E7 OO4S4e 000910 BIS MEX FNCT “ADD EXTENDED MEMORY BITS 
e9e4 O15el2 056777 O00004 010366 BIS FNCT, SRPCS :OUTPUT THE FUNCTION 
2325 015220 900205 RTS RS 
2326 015222 FNCT: 0 
2927 
2928 
e303 :8P11 DISK INTERRUPT HANDLER 

2931 015224 OOSO67 164019 DKINT: CLR ERRFLG :CLEAR THE ERROR FLAG 
2932 015230 005777 010352 TST dRPCS -TEST FOR ERROR 
2933 015234 100402 BMI 1S 
2934 015236 000167 000316 JMP INTEXT : JUMP IF NO ERRORS 
2925 915242 0:9667 163772 18: MOV SP ERRFLG “SET INTERRUPT ERROR FLAG 
2936 015246 005767 010420 TST RDERR :1S THIS THE FIRST ERROR ATTEMPT? 
2937 015252 001404 BEQ 2s :BRANCH IF YES 
2938 015254 030737 000020 177570 BIT #84, daSwR “TYPE ALL ERROR ATTEMPTS? 
2939 015262 o01S22 BEQ ori :BRANCH IF NO 
2940 015264 104400 23: HLT ; STATUS. ERROR AFTER INTERRUPT 
2941 015266 032777 o00002 o1031e BIT #81, aRPCS "CHECK FOR READ 
2942 015074 O0!0le BNE DELMES : BRANCH ty WRITTING 
2343 015276 OO4S67 163762 JSR RS, PRINTS SPRINT NESS GE 
2944 015302 Oe4101 MES13 “GIVE @ OF READ ATTEMPT 
2345 015304 016767 010362 164250 MOV ROERR, TTY 
2946 015312 004767 164040 JSR PC, PRINTS “TYPE LOCATION-SUPRESS ZERIS 
on 015316 010667 163716 38: MOV SP’ ERRFLG 

2949 015322 017767 010270 000256 DELMES: MOV SRPCA, INT! -GET CYLINDER ADDR 
2950 015330 017767 010264 o002S6 MOV SRPOA. INTO :GET HEA D AND SECTOR ADDR 
2951 015336 042767 160360 000250 BIC 8160360, INTO § ;CLEAR UNWANTED BITS 
2952 015344 030777 OOO000i O1025e IT 880. aRPER :WAS IT AN ADDR ERROR? 
2953 015 001026 NE REDAC *BRANCH IF YES 
2954 915354 632767 000017 O0023e2 BIT 817, INTO ;15 SECTOR = TO 0 
2955 015362 001403 8EQ oectk ‘YES - BRANCH 
23956 015364 005367 ocooec4 DEC NTO “BACK UP COUNT 
2957 015370 000417 BR REDAC 
2958 015372 132767 000037 00021S DECTK: BITB #37 SNTO#! -IS HEAD = T0 0 
2959 015400 COl406 BEQ pecty *YES - BRANCH 
2960 O1S402 105367 000207 DECB ~—sINTO+1 *BACK UP HEAD 
2961 O15406 052767 OO0011 ooce200 BIS 811 INTO SET UP SECTOR 
2%e2 015414 O0040S BR REDAC 
2963 015416 012767 011411 000170 DECCY: MOV 811411, INTO 
2964 015424 005367 000166 DEC INT! 
2965 015430 REDAC: 
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5368 015430 
967 O1S434 

2368 015436 
2989 O1S444 
2970 915450 
2971 O1S4S¥ 
eSre 015462 
e973 O1S46& 
e374 = 015470 
ess =O1S47é 
e376 015502 
e977 018510 
2978 015514 
e379 015516 
e380 015524 
e981 015530 
2e38e 015536 
e383 015540 
e984 015542 

015550 
e386 015552 
e387 O1SS66 
e388 015564 

015566 
23990 O1SS72 
e321 915574 
2992 015600 
2393 015602 

34 915606 
2395 015612 
23% 
2397 =O1S614 
e398 OiS616 
2399 
3900 
3991 
3092 
2093 015520 
3094 015624 
300S 015626 
3006 015632 
3007 O15636 
3008 015640 
3009 O1S5646 
3010 915654 
3011 015662 
301l2 015664 
3013 015670 
3014 015674 
30iS 015676 
3016 
3017 015702 
3018 015704 
3019 015706 
2020 015710 
202i 015714 
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QO4SE7 . 

0000 
032777 

8
 8 

ae
 

s
e
a
 

021627 
100401 

163630 

000154 

002000 

000015 
0:00ee 

010034 

004676 

O2e464 
166666 

010030 
007750 

000200 

177600 

164116 

000134 

164064 

000106 

164936 

010070 

010056 

010026 

010052 
01cO44 
010036 

DO6 
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DKI1: 

INTEXT: 

1§: 

INTO: 
INT: 

RS, PRINTS 

INTL, TTY 
PC PRINTS 

INTO+L, INTL 
RS, PRIATS 

INTL. TTY 
PC. PRINTS 
INTO. INTL 
RS, PRINTS 

INTL. TTY 
PC PRINTS 
m3, aRPOS 

8810, IRPDS 
INTEXT 

1§ 
8NPRRET, (SP) 
SP, INTFLG 

;PRINT MESSAGE 
REPORT CYLINDER ADOR 

; TYPE LOCATION-SUPRESS ZERCS 

;PRINT MESSAGE 
REPORT HEAD ADDR OF FAILURE 

; TYPE LOCATION-SUPRESS ZEROS 

;PRINT MESSAGE 
‘REPORT SEC ADOR OF FAILURE 

; TYPE LOCATION-SUPRESS ZEROS 
31S DRIVE UNSAFE? 

;ORIVE UNSAFE 
;SEEK INCOMPLETE? 
BRANCH IF COMPLETE 
;RECAL IBRATE 

;WAIT FOR DONE 

;WAIT FOR READY 
:DID he WE COME FROM BACKGROUND TEST? 

i RODIEY RETURN ADDR 
SET INTERRUPT OCCURRED FLAG 

;THIS ROUTINE IF SWITCH O07 OFF ISSUES A SEEK RANDOM YET NOT DISTROYING 
;THE CYLINDER UNDER TEST 

SEEK: 

9s: 

7$: 

aaSwR 
SEENO 
RS, OSKNOS Me 
#123455, SEEK] 
#177000, SEEK. 

1$ 
aBex -(SP) 
CYLINDER, (SP) 

(SP), #200 

8$ , 
(SP)+ 
1$ 
(SP), #-200 
8$ 

; ISSUE A RANDOM SEEK? 
;BR IF 
erect” THE UNIT 
SARE WE LOOPING ON ERROR? 
sBR_IF YES-00 SAME SEEK AS THE ERROR 
GET A RANOON A NUMBER 
CLEAR OUT UNWANTED CYLINDER BITS 
j VALID CYLINOER NUMBER 

TOO BIG 
CYLINOER ON STACK 

£ Is - 
ee OTFFERANCE BETWEEN CYLINDER AND RANDOM CYL 
“GREATER THAN 200 CYLINDERS 
YES, CLEANUP STACK AND CONTINUE 
=NO. CLEAN OFF STACK 
-GEt NEW CYLINDER RANOOM NUMBER 

;BR IF OIFFERANCE GRATER THAN 200 CLYINDERS 
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R IFFERANCE LESS THAN 200 GET ANCTHER CYL NO Ea Bera Boer e es:  ¥er 78, RTE RGe BTaRE 
soe 1774 go7es4 2s: nov SVECTOR, - 17 (SP) SAVE VE VECTOR 

rad ( 

3026 bisrst ae thts 007642 MOV Se EROOR' ay av eTOR tary TUP PRAQRI TY FOR RANDOM SEEK 
3027 015740 012777 900340 007636 MOV 8340, dStATUS 

28 O1S746 016777 OO7746 O07b42 3S: MOV iets PREC sSET RANDOM CYLINDER 
3029 015754 Olo777 177777 OO7E44 MOV a-1 CLEAR TENTIONS 
3030 O1S7be 042777 OO0100 007616 BIC PCS LEAR INTER 
3031 015770 0Se777 O20011 007610 BIS SNe aRPCS EEK at Tho 4 TENTION 
3032 015776 000091 WAIT 
2033 O16000 005777 007602 TST ORPCS — 
3034 016004 100035 BPL 4§ BROP NO ERROR 
3038 016006 104400 HLT “DISK ERROR DURING RANDOM SEEK 
30368 016010 032777 cCONO00 007570 BIT #811, aRPCS SEEK INCOMPLETE? 
3937 O16016 001006 BNE S$ *BR IF SEEK INCOMPLETE 
3038 016020 032777 001000 007800 BIT #89, IRPDS “FILE UNSAFE? 
3039 016026 001402 BEQ S$ °BR IF NOT UNSAFE 
3040 016030 oodcono HALT *FILE UNSAFE 
3041 016032 000410 BR 6$ :GO0 DO A HOME SEEK 
3042 016034 S$: 
3043 O16034 OO4SE7 163204 JSR RS, PRINTS -PRINT MESSAGE 
3044 O16040 024115 MESIY ‘CYLINDER = 
3045 O16042 O167E67 OO7ESe 163512 MOV SEEK1, TTY 
304 O180S0 004767 163302 JSR PC PRINTS s TYPE LOCATION-SUPRESS ZEROS 
304? 016054 O12777 O0001S 007S24 ES: MOV 815, aRPCS "DO A HOME SEEK 
3048 016062 105777 007520 TSTB aRPCS 
2049 O1S066 100375 BPL sWAIT FOR DONE 
3050 016070 005777 007532 TST shes 
3051 Ol6074 10037 BPL -4 “WAIT FOR READY 
3052 016076 000723 BR 35 “TRY SEEK AGAIN 
3053 616100 005777 oOTS2e 4§: TST aRPDS 
2054 O16104 100375 SPL sWAIT FOR READY 
3055 016106 012677 007472 MOV (SP)+, JSTATUS ;RESTORE TRAPS 
3956 016112 012677 OO7464 MOV (SP)+; VECTOR 
3057 016116 000207 SEEND: RTS PC sRETURN FROM RANDOM SEEK 
3058 016120 ooddde SEKDON: RTI “RANDOM SEEK DONE 

3060 
3061 sROUTINE TO SET UP CYLINDER AND DISK ADDRESS FROM 
Ube “OPERATOR INPUTS P'RING CONVERSATION MODE. 

3064 016122 032767 OQOO040 00752 OPDSEL: BIT 086, Find sUSE OPERATOR ADDR? 
3065 016130 O0!001 BNE 
3066 016132 000207 RTS pe" :NO 
3067 O16134 016767 007474 007502 MOV SCYL, CYLINDER GET CYLINDER ADDR 
3068 O16i4e 016767 007472 007476 MOV SSEC, OMA “GET SECTOR ADOR 
3069 O16150 116767 OO7462 007471 MOVB = SHED, DMA+1 GET HEAD ADDR 
3070 O16156 000207 RTS PC 
3071 
3072 
3073 
3074 ;ROUTINE TQ SETUP DISK BUFFERS 
3075 “ADD WORD COUNT TO STARTING DISK ADDRESSES 

are :COMPARE CALCULATED ADDRESS TO TERMINATING ADDRESS 
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DZRPB.PII #4% SUBROUTINES #%% 

3078 016160 032767 O00040 O07444 DISBUF: BIT #85, FLAG ‘DID OPERATOR SUPPLY ADDR? 
3079 O16166 OO14O1 BEQ 
3080 O18170 OOO46! BR aUFEXIT : OPERATOR DEFINED. DISK ADDR 
3031 Bibi 72 4767 O00S2 ISR LS2 ‘DEFINE BLOCK SIZE 
3082 6161 16767 O074E2 007500 MOV Br aBkS WORK! 
3083 016204 616767 OO7436 007470 INCSEC: MOV OMA. WORK -GET DISK ADDR 
3984 O1b2l2 042767? 177760 007462 SIC #177760,WORK § ;MASK OUT SECTOR COUNT 
3085 OlGec0 Oeo76? G00011 O074S4 CMP #11, WORK CHECK FOR LAST SECTOR 
3086 016225 001405 pea INCSUR “CHECK SURFA 
3087 O16230 005267 on741e NC mA 341 SECTOR COUNT 
3088 016234 005367 007424 DECBLK: DEC BLOCK. t<1 FROM BLOCK COUNT 
2039 Bibe4 1432 BEQ CHORE *CMP DMA TO RPDA 
339 (01624 0760 8 NCSEC RECYCLE 

3091 616244 O42767 000017 007374 INCSUR: BIC &17,0MA “FETCH ADDRESS 
3092 O162S2 016767 007370 O07422 MOV DMA’ WORK’ 
3093 016260 042767 160377 007414 Bic #160377. WORK 
3094 016266 122767 000023 007407 CMPB 4s #23. WORK+1 
3095 016274 001403 BEQ SUSUR 341 SURFACE 
30% 016276 105267 007345 INCB = OMA+1. INC HEAD NUMBER 
3097 016302 000754 BR DECBLK sRECYCLE 
3098 016304 O0S067 007336 SWSUR: CLR OMA “CLEAR THE DISK ADDRESS 
3099 O1631G 005267 007330 INC CYLINDER 
3100 016314 Oc2767 000626 o073e2 CMP #626, CYLINDER ;HAS LAST CYL BEEN EXCEEDED? 
3101 016322 oOL4c4 BEQ BUF FEXIT BRANCH IF YES 
3102 016324 000743 BR DECBLK 
3103 sCOME HERE AFTER DETERMINING THE STARTING ADDR OF THE NEXT 
3104 : TRANSFER. NOW CHECK TO SEE THERE IS ENOUGH ROOM CN THE DISK 
3105 >TO MAKE THE TRANSFER. IF NOT MODIFY THE WORD COUNT FOR THE FINAL 
3106 : OUTPUT. 

3108 
3109 016326 105767 007300 CMORE: TSTB FLAG -CHECK FOR LAST DISK BUFFER 
3110 016332 100015 BPL BUF INX 
3111 616334 005067 007306 BUFEXIT: CLR OMA -CLEAR ADDRESS BITS 
3112 016340 005067 007300 CLA CYLINOER *CLR CYLINDER REGISTER 
3113 16344 O62716 Of0002 ADD INC STACK POINTER 
3114 016350 O42767 O00200 o07254 BIC sage FLAG 
2115 016358 016767 OO7e74 007256 MOV SHROCT, WROCT 
3!16 016364 oO0SO0 BR EXT EXIT 
3117 016366 005067 007314 BUFINX: CLR re :CLEAR BLOCK COUNTER 
3118 016372 016767 007250 007302 MOV DMA, WORK 
3119 O1E400 016767 007240 007302 MOV CYLINDER, WORK3 
3120 O16408 O42767 160360 007266 BIC #160360, WORK 
3121 O16414 005267 G07266 XINCSEC: INC WORKe s INCREMENT BLOCK COUNT 
3le2e 916420 005367 007260 “DEC —_ WORKI *DECREMENT TOTAL BLOCKS REQUIRED 
3123 16424 O01460 BEQ EXTDR “EXIT IF BLOCK COUNT SATISFIED 
3124 016426 122767 000011 ocO7246 CMPB ss 11, WORK :CHECK THE DISK ADDR ESS 10 
3125 O16434 OO140 BEQ XINCSUR SEE IF THERE IS ENOUGH ROOM 
3126 016436 005267 007240 INC WORK -TO HANDLE THE BuFote REQUESTED 
3127 O16442 000764 BR XINCSEC 
3128 Of6444 105067 007232 XINCSUR: CLRB WORK 
3129 O16450 122767 CO0023 007225 CMPB) s-#23, WORK+1 
3130 O16456 001403 EQ 1$ 
3131 O16460 105267 007217 INCB WORK+1 
3132 O16464 000753 BR XINCSEC 
3133 916466 005067 007210 1$: CLR WORK 



DERPB. PLL 
3134 016972 
3135 O16S00 
3136 016502 
3137 016506 
3138 016510 
3139 016516 
3140 916520 
3141 016504 
3142 016530 
3143 016534 
3144 016540 
3145 O16544 
3146 016550 
3142 016554 
3148 016560 
3149 016566 
3150 
3151 
3152 
3153 
3154 016570 
3155 016576 
3156 016502 
3157 016606 
3158 016610 
3159 016614 
3160 016622 
3161 016630 
3162 016634 
3163 016636 
3164 016640 
3165 
3166 
3167 
3168 
3169 016642 
3170 016650 
3171 016556 
3172 O16b64 
3173 616672 
3174 016700 
3175 016706 
3176 016714 
3177 
3178 
3179 
3180 
3181 O16716 
3182 016724 
3183 016732 
3184 O16740 
3185 16742 
3186 016750 
3187 016754 
3188 016762 
3189 016766 

bo 

RP1LIC RELIABILITY TEST MACY11 e7(732) 
#2 SUBROUTINES ### 

022767 

016767 

016767 

0006e5 

007202 

007172 

~ 907036 
007100 
007074 

007066 
174377 
007054 
006772 

OO1i1e 
000340 
001004 
poo 34 349 

poosia 
000340 

000377 
006712 
006726 

006716 
006710 
006704 
006714 
006710 

007210 

007124 

007044 

007104 

007060 
006756 

006740 
006750 
006742 

006732 

006720 

006670 

GO6 
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#625, WORK3 
BEQ es 
INC WORK3 
BR XINCSEC 

es: MOV WORKe, WRDCT 
CLC 
ROL WROCT 
ROL WROCT 
ROL WROCT 
ROL WROCT 
ROL WROCT 
ROL WROCT 
ROL WROCT 
ROL WRDCT 
BIS #200, FLAG 
RTS PC EXTDR: 

;ROUTINE TO SELECT THE DISK UNIT 

DSKNOS: MOV FLAG, WORK 
ROR WORK 
ROR WORK 
cle 
SWAB ss WORK 
BIC #174377, WORK 
MOV WORK, aRPCS 
TST dRPDS 
BMI 1§ 
HLT 

1S: RTS RS 

“INITIALIZE THE VECTORS 

INIT: MOV #ERROR, 34 
MOV #PRI7, 36 
MOV SCOPES 30 
MOV PRI, 32 
MOV #OKINT SVECTOR 
MOV #PRI7, OSTATUS 
MOV 8PRI7, d8PSW 
RTS PC 

;ARE WE ON THE LAST CYLINDER? 
BRANCH IF YES 

s COME HERE IF _THERE IS NOT 
:ENOUG'Y ROOM TO HANDLE THE 
REQUESTED OUTPUT. MODIFY THE 
: WORDCOUNT 70 FILL THE REMAINING 
; SURFACE. 

sEXIT 

;FETCH THE FLAG WORD 

;MASK THE DISK NUMBER 
LOAD THE ADORESS IN THE ADDRESS REG 
;1S THE UNIT READY? 
;BRANCH IF READY 
s SELECTED UNIT NOT READY 

;SETUP TRAP VECTOR 

;SETUP EMT VECTOR 

;SETUP DISK INTERRUPT VECTOR 

;LOCKOUT INTERRUPTS 

; THIS ROUTINE CONVERTS A WORD COUNT TO A BLOCK COUNT 

BLSZ: MOV #377, BLOCK 
MOV WROCT ; WORK 
BIT BLOCK’ WORK 
BEQ RORBLK 
BIC BLOCK , WORK 
INC BLOCK 
ADD BLOCK , WORK 

RORBLK: SWAB WORK 
MOV WORK, BLOCK 

sORIVE BLOCK SIZE 
sFETCH WORD COUNT 

;SET UP BLOCK OVERFLOW 

;BLOCK COUNT 
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DCRPB.Pil #R# SUBROUTINES #e# 

313° 016774 000207 RIS PC ;EXIT 

3132 . 
3193 ;DETERMINE THE APPROPRIATE ATTENTION BIT FROM 
a3 THE UNIT NUMBER. 

319% 016776 016701 006630 GATTN: MOV FLAG,R1 
3197 Q1700e 906001 ROR Ri 
3198 917004 006001 ROR Rl ;GET UNIT NUMBER 
3199 917006 905067 000014 CLR ATTN 
3200 Q170ie O4e701 177770 BIC #177770,R1 ; ISOLATE UNIT 
se0i Q17016 116167 017030 900002 MOVB ATTNB(R1) ATTN ;GET ATTENTION BIT 
3e02 017024 000207 RTS PC 
3203 
3204 
3295 017026 900000 ATTN: 0 
3206 017030 001 002 QOO4 ATTNB: .BYTE 1,2,4,10,20,40, 100,200 
3207 917033 010 020 040 

3209 EVEN 
3210 
3211 
3212 
3213 
214 sROUTINE TO SELECT DATA PATTERNS FOR TEST 

3216 ;ENTER FROM JSR PC _PASEL 
3217 G17040 016700 006606 PASEL: MOV PATNU, RO SET UP PATTERN NUMBER 
3218 O17044 016767 006572 006630 MOV WROCT ; WORK SET UP WORK 
3219 O170S2 012701 O2e5730 -: MOV SOUTBUF RI “LOC. OF OUT BUFFER 
3220 017056 032767 OOCSOO OC&S46 BIT #500, FLAG > 8K ITH MEM. MANAG. OR NO MEM. MANAG. 
3e21 017064 O01002 BNE 15 -BR IF TRUE 
3222 017066 012701 o4o000 MOV #40000, R} :START OF MEM. MANAG. BUFFER 
3223 017072 022700 oo0034 1S: C #34, RO’ “TEST FOR RANDOM DATA NUMBER 
3204 017076 O01423 BEO RANDOM GO GENERATE RANDOM DATA 
3225 017100 022700 000032 CMP #32, RO >IS THIS PATTERN 1S 
3226 017104 001406 BEQ patt3e 
3227 017106 O16021 017762 FILDAT: MOV PATO(G),(1)*  ;FILL BUFFER 
3228 O17112 005367 O06564 DEC WORK “DEC. WORK COUNT 
3229 017116 001373 BNE FTLDAT = LOAD Nex? _HORD 
3230 017120 000207 RTS pC “BUFFER F 
3231 017122 Ole?e! 177777 PATT32: MOV €177777,(1)+ INSERT ALC” ONES PATTERN 
32032 017126 005367 0606550 DEC WORK 
3233 017132 OO14O4 BEQ 1§ 
3234 017134 005021 CLR (1)+ sLOAD ZERO PATTERN 
3235 017136 005367 O06S4O DEC WORK DECREMENT WORD COUNT 

3% O17142 001367 BNE PaTT32 “LOOP IF NOT ZERO 
3237 017144 000207 1S: RTS pc jEXIT 
3238 RANDOM DATA GENERATOR SUBROUTINE 
3239 017146 016767 000134 000136 RANDOM: MOV LONUN, LOSAV 
3240 017154 016767 OCO130 000132 MOV HINUN? HISAV 
3241 017162 016700 OoOD120 1S: MOY LONUN: RO SET UP RO WITH 5 DIGITS LOW 
3242 017166 016704 OO01I6 MOV HINUN. RY -SET UP Ri WITH 5 DIGITS HIGH 
3243 017172 Ole703 000007 MOV #7,R3 SET UP SHIFT COUNT 
3244 017176 o0so0e2 CLR R2 “CLEAR R2 
3245 017200 006300 2s: ASL RO -SHIFT RO LEFT AND 
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3246 917202 006104 ROL RY :ROTATE cr NTO LSB OF R1 INTO 
3247 017204 006102 ROL sR ‘ROTATE CARRY OUT OF R1 INTO Re 
3248 017206 005303 DEC =O sR ; DECREME 
3249 017210 001373 BNE 2 SCONTINGE TSATET LOOP 
3250 917212 066702 oc0070 AOD  —_ LONUN, Re ;ADON IN NUMBER TO MAKE X i29 
3e51 912e16 f05a0s ape : PROPO ATE CARRY 
252 O172c0 066704 o00064 a HINUN, RY ADDN IN NUMBER TO MAKE X 129 

3253 Ol7ee4 o0S502 ADC = Re. sPROPOGATE CARRY 
3254 017226 062700 001057 ROD #1057, RO SADON LOW CONSTANT 
3255 O1723e OOSSO4 ADC = RY ;PROPOGATE CARRIES 
3656 017234 005502 ADC  —s- Re :PROPOGATE AGAIN 
305? 017036 362704 O474O1 ADD #47401, RY ADDN HIGH. CONSTANT 
3258 O17e4e o0S502 ADC  —s- Re ;PROPOGATE CARRY 
3259 017244 O62702 000006 ADD 46, R2 ADDN HIGHEST CONSTANT 
3260 017250 060200 ROD  —s- R2, RO sREPRIME RO WITH HIGH DIGIT 
3261 017252 oOSSO4 apc RY ;PROPOGATE CARRY 
3262 017254 010067 900026 MOV RO, LONUN sPUT RO BACK IN LONUM 
3053 017260 01002) MOV = RO (1) + HOLD LONUM FOR PROGRAM 
3264 017262 005367 O06414 DEC WORK 
3265 017266 001406 BEQ EXGEN 
3eb6 017270 O10467 O00014 MOV. «RY, HINUN ;PUT R1_BACK_IN HINUM 
3267? 017274 g104e! MOV = RY (1) + HOLD HINUM FOR PROGRAM 
3268 017276 005367 006400 DEC WORK 
3269 017302 001327 BNE 1§ 
3270 017304 000207 EXGEN: RTS PC ;RETURN TO PROGRAM 
3271 017306 000000 LONUN: 0 
3272 017310 o00000 HINUN: 0 
3073 017312 ogdoce LOSAV: Q 
3274 017314 00000 HISAV: 0 
ae 
3277? 017316 032767 OO0002 161716 MSG: BIT #B1,HLTCTS sTYPE ENTIRE MESSAGE 
2278 017324 001103 BNE 1§ ;BRANCH IF_NO 
3279 017326 OO4S67 161732 JSR. —sRS, PRINTS PRINT MESSAGE 
3280 017332 de4002 MESS 
3281 017334 004567 161724 JSR. —sRS, PRINTS SPRINT MESSAGE 
3282 017340 023611 MES2A 
2283 017342 017767 006260 162212 MOV.  SRPOS, TTY 
3284 017350 004767 161770 JSR —s- PC, PRINTR TYPE LOCATION WITH LEADING ZEROS 
3285 017354 OO4S67 161704 JSR —s RS, PRINTS SPRINT MESSAGE 
3086 017360 023567 MES1A 
3287 017362 017767 006236 162172 MOV MRPER, TTY 
3288 017370 o04767 161750 _ JSR —- PC, PRINTR ;TYPE LOCATION WITH LEADING ZEROS 
3°89 017374 OO4S67 161664 JSR. «RS, PRINTS SPRINT MESSAGE ; 
3290 017400 023600 MES2 
3291 017402 017767 o06200 162152 MOV. — @RPCS, TTY 
3e92 017410 O04767 161730 JSR —- PC, PRINTR ;TYPE LOCATION WITH LEADING ZEROS 
3293 O17414 OO4S67 161644 JSR RS, PRINTS PRINT MESSAGE 
32% 017420 23622 MES2B 
3295 017422 017767 006170 162132 MOV —- @RPCA, TTY 
3296 O!7430 004767 161710 JSR —s- PC, PRINTR TYPE LOCATION WITH LEADING ZEROS 
3297 017434 OO4S67 161624 JSR. —sRS, PRINTS PRINT MESSAGE 
3298 017440 023633 MES2C 
3299 O17442 017767 O0b1S2 162112 MOV = @RPDA, TTY 
3300 017450 004767 161670 JSR —s- PC, PRINTR TYPE LOCATION WITH LEADING ZEROS 
3301 017454 004567 161604 JSR RS, PRINTS ;PRINT MESSAGE 



RPL1C RELIABILITY TEST MACYI1 27(732) 
HHH SUBROUTINES ### OZRPB.PI1 

3308 O1 760 

303 17476 
3305 017474 
3306 O17&0e 
3307 017504 
3308 Qi7Sie 
3309 Q17514 
3319 Q27514 
3311 Q17Se0 
3312 Q175ee 
3313 017530 
3314 017534 
3315 Q1754e 
3316 017544 
3317 017546 
3318 17554 
3319 017556 
3320 017562 
3321 017564 
3322 01757e 
3323 017574 
3324 017600 
3325 Q1760e 
3326 Q17610 
3327 017614 
3328 017620 
3329 017622 
3330 017630 
3331 017634 
3332 017640 
3333 017642 
3334 017650 
3335 017654 
3336 017660 
3337 Q17662 
3338 017670 
3339 017574 
3340 017700 
3341 017702 
3342 17710 
3343 017714 
3344 917714 
3345 017720 
3346 017722 
3347 917730 
3348 017734 
3349 017740 
3359 917742 
3351 017750 
3352 017754 
3353 017756 
3354 017760 
3355 
3356 

000000 
000000 

ibiesb 
oo000s 

000006 

161544 

006174 

000002 

161802 

ocooo4 

161464 

172344 
161542 
161444 

172346 
161522 
161424 

172350 
161502 
161404 

172352 
161462 
161364 

172384 
161442 

161344 

000030 
161410 
161324 

000012 
161370 

162072 

006174 

006164 

162032 

161500 

161466 

161450 

161752 

161732 

16171e 

161672 

1616S2 

161632 

161612 
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4$: 

1§: 

es: 

3s: 

cs: 

geuca TTY 
,PRINTR 

#5, TESTNO 
4g 
#6, TESTNO 
1$ 

RS, PRINTS 

CNTA, TTY 
PC PRINTS 
480, HLTCTS 

PCC 
#B1,HLTCTS 
33 
RS, PRINTS 

#82,HLTCTS 
3 
RS, PRINTS 

QSKIPAR2, TTY 
PC, PRINTS 
RS; PRINTS 

JSKIPARS, TTY 
PC, PRINTS 
RS; PRINTS 

DSKIPARY. TTY 
PC, PRINTS 
RS; PRINTS 

JSKIPARS, TTY 
PC, PRINTS 
RS’ PRINTS 

JHKIPARG, TTY 
PC, PRINTS 

RS, PRINTS 

EXP, TTY 
PC, PRINTR 
RS; PRINTS 

RECS. TTY 
PC PRINTR 
PC 

;TYPE LOCATION WITH LEADING ZEROS 
;TEST 5? , 
:BR IF YES 
sTEST 6? 
;BR IF NO 

;PRINT MESSAGE 
;READ COUNTER = 

; TYPE LOCATION-SUPRESS ZEROS 
TYPE EXP-REC 
BRANCH IF YES 

;PRINT MESSAGE 

;TYPE_MEMORY MANAGEMENT REGISTERS? 
;B8R IF NO 
;PRINT MESSAGE 

s TYPE LOCATION-SUPRESS ZEROS 
‘PRINT MESSAGE 

; TYPE _LOCATION-SUPRESS ZEROS 
;PRINT MESSAGE 

; TYPE_LOCATION-SUPRESS ZEROS 
;PRINT MESSAGE 

; TYPE _LOCATION-SUPRESS ZEROS 
;PRINT MESSAGE 

; TYPE LOCATION-SUPRESS ZEROS 

;PRINT MESSAGE 

;TYPE LOCATION WITH LEADING ZEROS 
;PRINT MESSAGE 

;TYPE LOCATION WITH LEADING ZEROS 
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### SUBROUTINES ### OZRPB.P11 

020214 
020220 

163126 

o0c001 

012767 
016767 

177775 
005612 
025730 
oo0s00 

040000 

177220 
000034 

000032 

005526 

177777 
005512 

ooss04 
177606 

005472 

161400 
161512 
o0s4Se 

OOS444 
161470 

005432 
016067 017762 

005654 
OOS6S4 
005620 
005564 

00S60e 

16161le 
161602 
O0SS46 

005536 

177624 

177564 

177544 

177530 

KO6 
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EVEN 
;RP11 DATA PATTERNS 

PATO: 163126 
PATI:  OS2Se5 
PATe: 125252 
PAT3: 031463 
PAT4Y: 007417 
PATS: 010421 
PATE:  Oe1042 
PAT?: 42104 
PATIO: 104210 
PATI1: 167356 
PATI2: 156735 
PAT13: 135673 
PATI4: 073567 
PATIS: 00 
;PAT16 

00000! 
RANDOM DATA 

;THIS ROUTINE COMPARES THE DATA READ AGAINST THE DATA EXPECTED. 
“ALL ERRORS ARE REPORTED TO THE OPERATOR. IF BIT S OF THE SWITCH 
REGISTER IS SET, THIS ROUTINE WILL CONTINUE COMPARING AFTER AN 
ERROR HAS BEEN FOUND AND WILL REPOR? UP TO 3 VERIFY ERRORS 
“WITHIN THe SAME pl APET BEERATION. 
COMPAR: 

18: CLR 

CMPLPe: 

1$: CLR 

CMPLP: 

es: CLR 

CMPLP1: 

RCOUNT 
iRoey WORK2 
SOUTBUF SAVE 
#500, FLAG 
1§ 
aiooad, SAVE 
SWITC 
rOsAV LONUM 
HISAV! HINUM 
#34, BATNU 
CMP 
#32, PATNU 
CMPLP1 
SWITCH 
1$ 
#177777 EXPS 
SP. SWITCH 
WROCMP 

W 
PATNU 
BaTOCAGY EXPS$ 

;ERROR RETRY COUNTER ° 
GET THE WORD COUNT 
:SET UP OUTBUFFER POINTER 
8K WITH MEM. MANAG. OR NO MEM. MANAG 
BR IF TRUE 
START OF MEM. MANAG. OUT BUFFER 
:CLEAR RANDOM PATTERN FLAG 
‘GET RANDOM BASE NOS. 

;1S THIS RANDOM PATTERN? 
BRANCH IF YES 
21S THIS SPECIAL PATTERN? 
BRANCH IF NO 

sEXPECT ALL ONES 
SET THE FLAG 
G0 COMPARE DATA 

;EXPECT ALL ZEROS 
G0 COMPARE DATA 

;GENERATE TWO RANDOM NOS. 
GET EVEN RANDOM WORD 
;SET RANDOM PATTERN FLAG 
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### SUBROUTINES ### OZRPB.PLL 

BSS 
020236 

020540 

004S67 
024115 
016767 
004767 
005067 

005426 

00S444 

0C000e 
000032 

000034 

164174 

005346 
160720 
005346 

000020 

000100 

005304 
005256 
005314 
000400 

005254 

oco400 
00S2ee 
00S212 
00S22e4 

005216 
000011 

00Se2e 

005214 
000023 

005201 

005172 
00517e 

160540 

005156 
160616 
005130 

177522 

005406 
005372 

005362 

177444 

177570 

005266 

00$31" 
005306 
005300 

00S26e 
005256 
00S254 

005230 

005207 

161026 

LO6 
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WRDCMP : gue 
NE 

WROINC: DEC 

BLADI: 

ADAM: 
WDERR: 

3$: BIT 

103: 
93S: CLR 

es: SUB 

8$: ADD 

S$: TST 

4§: CLRB 

6$: CLR 

78: 

any 0 
WORK2 

#34, PATNU 
CMPLP 
CMPLP2 
WROCMP 
PC 
INTFLG 
WROCMP 
JSAVE RECS 
SP. ERRFLG 
ROERR 
3$ 
#84, JaSWR 
1$ 
#B6, FLAG 
10% 

BLOCK 
WROCT , WORK 
WORK2; WORK 
#400, , WORK 

BLOCK 
2 
#400, WORK 
OMA. WORK! 
CYLINDER, WORK3 
BLOC 
7§ 
BLOCK 
#11, WORK 
4§ 
WORK1 
S$ 
WORK 1 
#23, WORK1+1 
b$ 
WORK1+1 
3 
WORK 1 
WORKS 
S$ 

RS, PRINTS 

WORK3, TTY 
PC, PRINTS 
achvx 

COMPARE DATA 
WORD_IN ERROR 
et THE WORD COUNT 
SEXIT ROUT ERO N 
UPDATE PA TERN, ADDRESS 

;BRANCH IF STANDARD PATTERN 
1S THIS RANDOM, PATTERN 
: BRANCH ie ve 
BRANCH I 
: COMPARE hex 5 yoRD 
sEXIT THIS ROUTINE 
:DID INTERRUPT OCCUR YET? 
*BRANCH IF NO 
;GET GOOD DATA 
SET ERROR FLAG 
-1§ THIS THE FIRST READ ERROR? 
BRANCH IF YES 
PRINT ALL RETRY ERRORS? 
BRANCH IF NO 
iEMORY, MANAGEMENT ? 
;BR 0 
:DATA COMPARE ERROR USING MEM. MANAG. 
GET ARROUND HLT+3 
:DATA COMPARE ERROR 
CLEAR THE BLOCK COUNTER 
GET THE WORD COUN 
: DETERMINE DISTANCE OF FAILURE INTO BUFFER 

;UPDATE BLOCK COUNT FOR EACH 400 WORDS 

sRESTORE POSITIVE NUMBER 
:GET HEAD AND SECTOR ADDRESS 
GET CYLINDER ADDRESS 
°TS THE BLOCK COUNT ZERO? 
“BRANCH IF YES 
“DECREMENT BLOCK COUNT 
“DETERMINE THE CYLINDER, HEAD, 
“AND SECTOR ADDRESSES OF THE 
COMPARE ERROR 

;PRINT MESSAGE 
:GIVE CYL ADDR 

; TYPE LOCATION-SUPRESS ZEROS 



RP11C RELIABILITY TEST MACYI1 27(732) 
### SUBROUTINES #%% OZRPB.Pi1 

020544 

020710 
920714 

020720 
020726 

021016 
021024 

021026 
921034 

116767 

000167 
000167 

032767 
001002 

062767 
000765 

162767 
012767 

005135 
160506 

005110 
160564 
005106 
160460 

00S06e 
160536 
160440 

005050 
005034 
005030 
160504 
160406 

00S006 
160464 
000040 

004772 

17732e 
177356 

000100 

177572 
000001 
004640 

000340 
G210e6 
000340 
OL7446 
OO46S4 
1S7446 

020000 

020000 
000006 

00Si22 

160774 

005074 

160746 

005040 

160714 

160674 

177570 

004704 

OO4644 

177776 
157020 
157014 
004660 

004646 

004634 

oo4be4 
156742 

MAXREF: SUB 
MAXRF1: MOV 

MO6 
16-SEP-76 16:19 PAGE 77 

MOVB WORK141,ACNVX 
JSR RS, PRINTS 
MESIS 
MOV ACNVX, TTY 
JSR PC PRINTS 
MOVE WORK ACNVX 
JSR PRINTS 
MESI6 
MOV acnvx Ty 
JSR PC, PRINTS 
JSR RS, PRINTS 
MESS 
MOV WORK ACNYX 
INC ACNVX 
MOV ACNVX. TTY 
JSR PC, PRINTS 
JSR RS; PRINTS 
MES13 
MOV RDERR, TTY 
JSR PC PRINTS 

1$: BIT #85, J8SWR 
BEG 11$° 
INC ERCOUNT 
BEQ 11$ 
JMP WROINC 

11S: IMP ADAM 

;EXTENDED MEMORY EXERCISER 

;PRINT MESSAGE 
“GIVE HEAD ADDR 

; TYPE LOCATION-SUPRESS ZEROS 

;PRINT MESSAGE 
GIVE SECTOR ADDR 

; TYPE _LOCATION-SUPRESS ZEROS 
PRINT MESSAGE 

;GET WORD COUNT INTO SECTOR 

; TYPE LOCATION-SUPRESS ZEROS 
PRINT MESSAGE 

; TYPE _LOCATION-SUPRESS ZEROS 
CONTINUE COMPARING? 
BRANCH IF NO 
UPDATE ERROR COUNTER 

THE PROGRAM DETERMINES HOW MUCH MEMORY 
71S ON THE SYSTEM THEN IT 
GENERATES A RANDON BUFFER THAT SIZE 
‘AND WRITES AND WRITE CHECKS THE DATA 

EXTMEN: BIT #86, FLAG 
BNE 1$ 
CLR J#SRO 

18: BIS #80 ghPcs 
TSTB aRP pes 
BPL 
MOV WRI? 34PSu 
MOV #MAXREF , 4 
MOV #PRI7. 6 
MOV Hae, SAVE 

EXREF: TST QSAVE 
CMP #157446, SAVE 
BNE 1$ 
BR MAXRF 1 

1S: ADD #20000, SAVE 
BR EXREF 

;ENTER HERE 

#20000, SAVE 
#6,4 

;MEMORY MANAGEMENT IN USE? 
:BR_IF NO 
TURN IT OFF 
CLEAR THE DISK 

;LOCK UP PRIORITY LEVELS 
-SET UP I/0 BUS TRAP 

;SET_ UP FOR 4K 
REFERENCE MEMORY 
TEST FOR 28K 
BRANCH IF LESS THAN 28K 
LAST REFERENCE MADE TO 1/0 REG. 
;SET UP FOR NEXT MEMORY REF. 
GO REFERENCE MEMORY 

WHEN 1/70 BUS ERROR OCCURS 

;RESTORE 1/0 BUS TRAP 



RPLIC RELIABILITY TEST MACYI1 27(732) 
##% SUBROUTINES ### DERPB.P11 

0e104e 

O21ibe 

021164 
021172 

021356 
J21360 
021366 
021374 
021376 
021404 
021412 

005067 

000205 

032767 
001340 

012767 
000406 

156740 
o0004e 

p05e28 

025730 

004SS0 
OO4S44 
000901 
025730 
004S2e2 

000377 
OO4466 
000476 

000100 

177572 
021246 

040000 . 

000040 

000400 

000400 
172304 
000006 
o00006 

172344 
000340 

000140 

000100 

000040 
002000- 

000100 
004000 

000140 
006000 

004S76 
000660 

OO4SSE 

004524 
004534 
004S36 
004S30 

004472 
o04s00 

OO4440 

oo0004 
O00006 
172344 
172304 

172344 

172344 

004345 

000004 

OOO446 
OCO44O 

00430 

000420 

000410 
000376 

000372 
000360 

000354 
000346 

NO6 
16-SEP-76 16:19 PAGE 78 

1$: MOV 

MMBK: 

EXIT: 

6 
ate 
I$ 

SAVE 
SAVE WROCT 
#80, SAVE 
Sanpete INBUF 
SAVE, INBUF 

#377, WRDCT 
WROCT, SWROCT 
ASTKPTR-e, SP 

i BRANCH MONT TOR CONTROL? 

7 ALLOW ROOM FOR THE MONITOR 
“SAVE THE MAXIMUM MEMORY ADDRESS 
GO SIZE WITH MEMORY MANAGEMENT 
DETERMINE THE BUFFER SIZE 

;FORM WORD COUNT 
SAVE IT 
MAKE ADDRESS EVEN 
START OF INPUT BUFFER 

;DETERMINE MAXIMUM WORD COUNT 

; THIS SUB-ROUTINE MAPS FOR MEMORY MANAGEMENT AND SETS UP 
BUFFER SIZES WITH MEMORY MANQCEMENT 

MMSIZE: Bit 

15: TST 

NXM: 

1$: MOV 

es: SUB 

38: SUB 

#86, FLAG 
MMBK 
aHERO 
#NXM, QHERRVEC 
#340, JHERRVEC+2 
#400; J¥KIPARC 
auOgt aoe, HOD+UP Ru JRKIPDR2 
#40000 
(RO) 
#10, dak IPARE 

4300, , J#KIPARC 

#88 FLAG 
JeKTPDRe 
#6, 084 
ate 
MMBK 
SAE IPARE PARMAX ; 
#340, PARMAX 
4S 
#140, PARMAX 

#100, PARMAX 
25 
#40, PARMAX 
#e000, MMSI2Z 
MMEIN: 
#100, PARMAX 
#4000, MMSIZ 
MMEIN’ 
#140, PARMAX 
#6000, PARMAX 
MMF IN 

Be IE NENORY MANAGEMENT? 

TURN MEMORY MANAGEMENT BACK ON 
;SET LP FOR TRAP 

“SETUP FOR NEXT 4K PAGE 

Set UP FOR TEST 

;JUMP PAGE BY 1K 

E 
"BR IF MORE THAN 8K 
>8K MACHINE WITH MEMORY MANAGEMENT 
SET KIPOR2 TO BE NON EXISTANT 
RESTORE TRAP CATCHER 

;FINISH MAPPING AS IF NO MEMORY MANAGEMENT 
peur Keane INTO WORK LOCATION 

:GR IF EVEN 4K BLOCK 
“LAST PAGE 3K? 
:BR IF YES 
LAST PAGE 2k? 
:BR IF YES 
CREAT MAX NUMBER FOR KIPAR 
:MAX NUMBER OF WORDS FOR LAST PAGE 
CREAT BUFFER SIZES AND WORD COUNTS 
CREAT MAX NUMBER FOR KIPA 
MAX NUMBER OF WORDS rN Cast PAGE 
CREAT BUFFER SIZES AND WORD COUNTS 
:CREAT MAX NUMBER FOR KIPA 
;MAX NUMBER OF WORDS IN fast PAGE 
CREAT BUFFER SIZES AND WORD COUNTS 

;SET KIPDR2=RW UP 400 BLOCKS 
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DIRPS. PII Bee SUBROUTINES ##8 

000200 000336 
010000 0003¢4 
001600 000322 

90 000890 
1 900001 

6” 000304 

0G 000200 
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804112 000230 
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004100 
00917 

3610 
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000904 
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P
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D
w
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D
a
a
s
 

r
o
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a 
W
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U
l
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I
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FOR
O 

FOF
O 

FO 
FO

FO
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 F
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 F
O 

FOf
O 

FO 
FU 

fo
Fo
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 f

ora
 

fof
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3629 

172306 7 

S 
7? 177406 172310 

0 
37 177406 1723le 

012737 

004557 
024250 

012767 
004767 

177406 

1$735e 

172314 

Oe3466 1S7é2e 
1$7434 

Na et ce —_— 

16-SEP-76 

4§; 

MMF IN: 

es: 

33: 

4$; 

1§: 

SALDOR: 

es: 

18: 

3$: 

BO? 
16:19 PAGE 79 

8200, PARMAX 
#19000, MMS12 
#1500, PARMAX 
1$ 
1200 RO 
#1,R 
Ri, PARMAA 
33 
#c00,R0 
R 

Ri PORS 
#10000, WROCT 

4S 
MMSIZ,WROCT 
WROCT; SWROCT 
WROCT, »MAXWC 
SALD 
#50000, MAXWC 
#40000 SUROCT 
Mms1Z 2, SWROC 

PORS 
tBAFLE 

1S 20 
LORFLG 
MEMSIZ_ RO 
83777. RO 
#1 SHERRVEC 
#34600.R 
(RO)+, Ri). 
2s 
#6, J8ERRVEC 
aBERRVEC+e 
#80. a8SRO 
PORS, RO 

ae 
#400#256. -400+UP SRW Sax TPORS 
RO KIPORS? 

8400x256. ~400+UP SRW d aK TPORY 
RO KIPORS? 
3$ IF YES 
a4o0+256. ~HCO+UPH dak IPORS 

3$ “BR IF YES 
#400#256. -4CO+UP SRW, JKIPORG 

RS, PRNTFS 

#RELOAD, TTY 
PC, PRINTB 

;CREAT MAX NUMBER FOR KIPAR 
;MAX NUMBER OF WORDS IN LAST PASE 
;PARMAX >OR= 24K 
:BR_IF YES 
;SET UP FOR NUMBER OF 4K PAGES 

300 WE HAVE THE NUMBER OF PAGES 
BR IF YES 
; INCREMENT PAGE TEST 
sINCREMENT NUMBER OF PAGES 
TEST MORE 
CLEAR WORD COUN 
STORE NUMBER OF "(IPORS 
:4K BUFFER 
REDUCE NUMBER OF 4K PAGES 
‘BR IF MORE 4K PAGES 
“ADD SIZE OF LAST PAGE 
:SAVE TOTAL BUFFER SIZE 
SAVE AGAIN FOR CONFORMITY 
GO SAVE THE LOADERS 
20K TRANSFERS 
;SET UP HIGHEST TRANSFER SIZE 
:ADD LAST PAGE SIZE 
:SET UP COUNT FOR KIPORS 
SARE THE LOADERS ALREADY RELOCATED? 
BR IF YES 
:TURN OFF MEMORY MANAGEMENT 
;ADJUST LOADER RELOCATED FLAG 

;SET UP_FOR 1K WORD 
;SETUP TRAP CATCHER 
:8K START ADDRESS FOR LOADERS 
:MOVE LOACER 

;RESTORE TRAPCATCHER 

“TURN MEMORY MANAGEMENT BACK ON IF OFF 
"PUT NUMBER OF KIPORS INTO WORK REGISTER 
:SETUP FOR PROPER NUMBER OF KIPORS 
‘BR IF NO KIPORS NEED SETTING UP 

SET KIPOR3=RW UP 400 BLOCKS 
: ENOUGH 
“BR IF ENOUGH 
enobgh SET nIPORY=RW UP 4CO BLOCKS 

SET KIPORS=RW UP 400 BLOCKS 
-ENOUGH KIPORS? 

;SET KIPOR6G=RW UP 400 BLOCKS 

sFORCE PRINT THE MESSAGE 
LOADERS HAVE BEEN RELOCATED TO 8k 
TO RESTORE LOADERS START AT LOCATION 

sFORCE TYPE LOCATION - SUPPRESS cEROS 



3638 O21744 000167 
36393 

40 Be tceg 000000 
4] 1?Se 000900 

364e 021754 000000 
3643 021756 ocdo0oc 
3684 021760 o0cc00 
3645 Oe17b2 000000 
S645 
3647 
3648 
3649 021764 3167 
350 021770 Ole737 
3651 021776 605300 
352 022000 OOl42e2 
3853 Oee002 Q1e737 
3654 022010 00 
3655 Qeedle O01415 
3656 O2ce014 Q12737 
3657 Oeedee 005300 
3658 Oe 001410 
3659 Oec0eh 012737 
3650 Ce 
3661 022036 O0140 
S662 O22040 O1e737 
3663 O22046 062716 
3664 Oe 0002 
3665 
3666 
3667 

3686 O22126 013700 

1rre0b 

177766 
000400 

000600 

001000 

001200 

00:400 
ooooc4 

177674 

000040 

172344 
171770 

177624 
i72244 

RPLIC RELIABILITY TEST MACY] 2°(732) 
DcRPB.P e#& SUBROUTINES set 

172344 

172346 

172350 

172aSe 

172354 

172344 

CO? 
16-SEP-76 16:19 PAGE 80 

JMP 

MENSI2: 
ME 

MAXWC: 0 

EXIT ;MEMORY MANAGEMENT DONE 

s CONTROLER EXTENDED MEMORY ADDRESS 
THE LAST PAGE SIZE 
THE NURBER OF PAGES IN THE BUFFER 
THE MAXIMUM KIPOR VALUE 

;SUB-ROUTINE TO INITALIZE KIPAR2-6 

PARINT: MOV 

18: ADD 

;SUB-ROUTINE TO 

PARINC: CLR 
M 

1S: ADD 

;SUB-ROUTINE TO 

PARREG: mex 

PORS, RO ;GET NUMBER OF KIPARS 
£700, dex PARE iSETUP FIRST PAGE 

1§ ;BR_IF YES 
B60C,aaKIPAR3 ;SET UP SECOND PAGE 
RO ; DONE? 
1§ ;BR_IF YES 
81000, a8kKIPARY ;SETUP THIRD PAGE 
RO ;D0NE? 
1§ ;8R IF YES 
#1200, a8KIPARS ;SETUP FOURTH PAGE 
RO ; DONE? 
1$ :BR IF YES 
#1400, deKIPARG :SETUP FIFTH PAGE 
84, (SP) 
PC 

INCREMENT EACH KIPAR USED BY 1K 

RO :SETUP INDEX 
PORS, ,-(SP) :GET NUMBER OF KIPARS 

#40 KIPAR2(RO) INCREMENT KIPAR BY 1K 
ROS+ :BUMP INDEX 

Ro” (SP) s DONE? 
1$ BR IF NO 
cor CLEAN UP STACK 
PC * RETURN 

GENERATE “MEX", “WROCT", “BUF USING MEMORY MANAGEMENT 

JeKIPARZ, RO GET THE LOW REGISTER 
#171770, R0 “CLEAR ALL BUT ADDRESS BITS 17818 
RO :PROPERLY POSITION MEX BITS 

RO 
RO, MEX ;STORE FOR ORIVE EXTENDED MEMORY BITS 
JskIPARE, RO GET THE LOW REGISTER AGAIN 
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DORPB.P11 ### SUBROUTINES #t# 

368° O02 gree 006000 

oe & 

0C3S04 
001000 

177572 

0034S4 

172344 
177560 

001000 
o0000e 

001000 

177526 

903412 

Wa
at
at
at
ut
at
at
ea
tu
ti
ti
ad
 

B
B
V
R
R
L
G
V
H
L
 BE
S 

tw
 

003422 
003414 

003404 

003404 

003374 

W
w
w
 

a
e
 

pe
nd
 

¢ 

3702 

G002eee 
030000 
022474 

000210 

O22346 105421 

DO? 
16-SEP-76 16:19 PAGE 81 

BIC #6000, RO -CLEAR ADDRESS BITS 17818 
ASR se RO *PROPERLY POSITION AS RPSA 
asRr RO 
SWAB. OO 
MOV RO. BUF sSTORE AS BUS ADDRESS 
BIC #89, FLAG CLEAR LAST PAGE FLAG 
CLR RO -TNITALIZE INDEX 
HOY PORS, RO *GET NUMBER OF KIPARS 

ASL RO sFINAL INDEX VALUE 
MOV KIPAR2(RO) .-(SP) sPUT VALUE OF LAST KIPAR ON STACK 
CMP (SP)+,PARMAX WORKING WITH LAST PAGE? 
SNE 1$ >BR IF NOT LAST PAGE 
BIS #89, FLAG “SET LAST PAGE BIT 

1S: SIT #B1;FLAG ‘OPERATOR SELECTING TRANSFER SIZE 
BNE 23 *BR IF OPERATOR SELECTING TRANSFER SIZE 
BIT #89, FLAG “LAST TRANSFER? 
BNE 2s -BR IF YES 
MOV MAXWC , WROCT “SETUP WORD COUNT 
BR 35 ‘EXIT FROM SUB-ROUTINE 

2s: MOV SWROCT,WROCT § :SETUP OPERATOR OR LAST PAGE WORD COUNT 
3$: RTS PC sRETURN 

;BACKGRCUND TEST FOR INTERRUPTS - WORST CASE NPRS AND SUS PATTERN 

NPR: MOV SP _BCKFLG sSET BACKGROUND FLAG 
MOV e30000,NPRCNT ;SETUP TIMEOUT COUNTER 
MOV @NPR1 RI 
CLR (RL) sSETUP BUS PATTERN 
SEC 

es: 
ROLB =—s-« (RIL) 
NEGB (Rl )+ 
NEGB = - (RL) 
ROL8 ss (RL) 
NEGB (R1)+ 
NEGB ss - (RL) 
ROLB = (RIL) 
NE GB (R1)¢ 
NEGR = - (R11) 
ROL8 ss (RI1) 
NEGB (R1)+ 
NEGB = -(R1) 
ROLB —s- (RI) 
NEGB (R1)+ 
NEGS -(R1) 
ROLB ss (R21) 
NEGB (R1)+ 
NEGR 3s (R11) 
ROLB = (RI) 
NEGB (R1)+ 
NEGR = (R11) 
ROLB (R1) 
NEGB (R1)+ 
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a 

RPLIC RELIABILITY TEST MACYII er (722) 
##% SUBROUTINES 42% 

oo00cd 
005367 o00622 

OO4S67 = 156604 

005067 000006 

004567 156574 

004767 157170 
Qee767 000131 157272 

000167 o004e4 

E07 
16-SEP-76 16:19 PAGE Be 
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D
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HALT ;ARITHMETIC OPERATION FAILED RUN DIAG 
1$: DEC NERCAT 

HLT s OPERATION TIMED OUT WAITING FOR INTERRUPT 
JSR RS, PRINTS ;PRINT MESSAGE 

NPRRET: CLR BEKFLG 
RTS 

NPRCNT: 0 
NPR1: QO 
BCKFLG: 0 

;THIS TEST ALLOWS THE OPERATOR TD SPECIFY TWO CYLINDER ADDRESSES 
;AND THE PROGRAM WILL THEN SEEK BETWEEN THEM. THE ROUTINE DOES 
;NOT CHECK FOR ERRORS. 

CYLSK: RESET 
JSR ISR RS, PRNTFS sFORCE PRINT THE MESSAGE 

JSR PC, READS s INPUT MESSAGE 
CMP #131, INPUTS ‘DOES HE WANT HEAD ALIGNMENT ROUTINE 
BNE 4§ :BR IF NO 
IMP HEAD :GO DO HEAD ALIGNMENT ROUTINE 

4g: 



RPLIC RELIABILITY TEST MACYII er (732) 
### SUBROUTINES #t# DZRPB.P11 

3807 
3898 

BB
 
B
B
S
o
o
e
w
w
w
e
 

S
o
a
r
 

s
o
w
-
o
s
 

i 101765 

105777 

1S6546 

1S7 142 
000131 

000516 

156520 

157114 
157266 
000626 

157524 

156464 

157060 
1$7e32 
000626 

1S7470 

156430 

157024 
157176 
000019 

173s 

174054 

174044 
002616 

po4o00 

000015 
00eS70 

174002 

173772 
002654 
000011 
002530 

1S7244 

157532 

003102 

157476 

003050 

157442 

002716 

002664 
CO2646 

002652 

002642 

002624 

002574 

002600 

002570 
002552 
002534 

16-SEP-76 

18: 

es: 

3§: 

CYLS1: 

20s: 

1$: 

els: 

3$: 

es: 

ees: 

FO? 
16:19 PAGE 83 

RS, PRNTFS 

PC, READS 
W131, INPUTS 
1 
HOMERS 

RS, PRNTFS 

PC, READS 
PC’ PACKS 
tbeb, NUMS 

NUMS, CYLA 

RS, PRNTFS 

PC, READS 
PC’ PACKS 
8626, NUMS 
2s 
NUMS, CYLB 

RS, PRNTFS 

PC, READS 
PC’ PACKS 
#16, NUMS 

NUMS 
NUM§ 
NUM§ FLAG 
PC, GATTN 
RS; DSKNOS 
CYLA, ARPCA 
#11. aRPCS 
ARPES 
205 
ATTN, , aRPOS 

ATTN, ARPDS 
aRPCS 
2s 

#811, RPDS 
2s 
#15 aRPCS 
SRPCS 
els 
arTn, » ORPDS 

ATTN, JRPOS 
CYLB, ORPCA 
$11. aRPCS 
aRPES 

;FORCE PRINT THE MESSAGE 

; INPUT MESSAGE 
iDOES HE WANT HOME SEEKS” 

;GO 00 HOME SEEK ROUTINE 

;FORCE PRINT THE MESSAGE 
CYLINDER A 
: INPUT MESSAGE 
:CONVERT INPUT TO @ NUMBER 
315 CYL ADDR TOO HIGH? 
BRANCH IF YES 
SAVE FIRST ADDR 

;FORCE PRINT THE MESSAGE 
;CYLINDER B 
INPUT MESSA 
;CONVERT INPUT TO A NUMBER 
IS CYL ADDR TOO HIGH? 
:BRANCH IF YES 
SAVE SECOND ADOR 

;FORCE PRINT THE MESSAGE 
: DRIVE? 
: INPUT MESSAGE 
:CONVERT INPUT TO A NUMBER 
:1S UNIT # TOO HIGH? 
BRANCH IF YES 

;SAVE UNIT NO. 
; DETERMINE ATTENTION BIT 
SELECT THE UNIT 
;LOAD_ THE CYLINDER ADOR 
ISSUE SEEK COMMAND 
WAIT FOR READY 

;WAIT FOR ATTENTION 

;CLEAR ATTENTION BIT 
ANY ERRORS? 

;ERROR AFTER 
SEEK INCOMPL 
‘BRANCH IF NO 
ISH HONE OMAN 

eM COMMAND 

;WAIT FOR ATTENTION BIT 

;LOAD_ CYLINDER ADDR 
;ISSUE SEEK COMMAND 
WAIT FOR READY 



RP1IC RELIABILITY TEST MACYLL 27(732) 
DZRPE.PII = ##& SUBROUTINES #28 

3855 
3856 173742 

173732 
oo2so4 

002540 

002530 

004000 

000015 
002456 

173670 

173660 
177544 

00eSie 

00e46e 

002466 

002456 G
I
G
I
 
W
W
I
W
I
G
W
 
W
O
W
)
 

002416 

002464 

002370 

002449 
002432 
002330 

1S600e 

. 156376 
156550 
000010 

157006 
000015 

157014 

002260 
112777 002250 

GO? 
16-SEP-76 16:19 PAGE 84 

BPL 225 
us: BIT ATTN, JRPDS 

BEQ u§ 
MOV ATTN. IRPDS 
TST JRPCS 
BPL Ss 

T 
Blt #611, RPDS 
SEQ S$ 
MOVB #15. aRPCS 

238: TSTB 3s aRPCS 
BPL 238 

6S: BIT ATTN, JRPDS 
BEQ 65 
MOV ATTN, IRPDS 

Ss: IMP cYLsi 

;WAIT FOR ATTENTION 

;CLEAR ATTENTION 
;ANY ERRORS? 

;SEEK INCOMPLETE? 

; ISSUE HOME COMMAND 
;WAIT FOR READY 

;WAIT FOR ATTENTION 

;CLEAR ATTENTION 

:THIS ROUTINE IS USED FOR HEAD ALIGNMENT - SWITCHES O0-04 IS THE 
;HEAD TO BE SELECTED, SWITCHES 08-10 IS THE ORIVE TO BE SELECTED - 
WHEN SWITCH O7 IS TOGGLED A NEW HEAD AND ORIVE WILL BE SELECTED. 

HEAD: RESET 
JSR RS, PRNTFS 
CONLE 
HALT 
CLR CON18A 

1S: MOV 8222, ARPCA 
MOV asSWR -(SP) 
MOV (SP) WORK 
BIC #177600, WORK 
SWAB WORK 
MOV WORK , ARPDA 
MOV (SP) +. WORK 
BIC #377, WORK 
BIS #11, WORK 
MOV WORK. JRPCS 
TST aRPos 
BPL 4 
TSTB so SUR 
BPL 4 
BR 1$ 

;THIS ROUTINE OOES A HOME SEEK AND THEN 
3A TWO WORD READ FROM CYLINDER 000 WIT 
LOOPING BACK TO HOME SEEK 

HOMERS: 
JSR RS, PRNTFS 
CONY 
JSR PC, READS 
JSR PC’ PACKS 
CMP #10, NUMS 
BLOS HOMERS 
MOVB -NUMS. JRPCS 

1S: MOVB #15, dRPCS 

;FORCE PRINT THE MESSAGE 

;CLEAR OUT SWITCH DEFINATIONS PRINTOUT 
;SETUP FOR CYLINDER 146 

;CLEAR OUT ORIVE NUMBER 
;PUT HEAD IN PROPER POSITION 
;LOAD HEAD NUMBER INTO DISK ADDRESS 
;GET ORIVE NUMBER 
;GE_RID OF HEAD _ADORESS 
;SET A SEEK GO TO ORIVE NUMBER 
;SET SEEK 

;WAIT FOR ORIVE TO BE READY 
; NEW HEAD AND/OR DRIVE 
;BR IF NO 
;GO TO NEW ORIVE AND HEAD 

TRIES TO D I 0 
H OUT A SEEK TO CYLINDER 000 

;FORCE PRINT THE MESSAGE 
;WHAT DRIVE? 
; INPUT MESSAGE 
;CONVERT INPUT TO A NUMBER 
; TOO LARGE? ’ 

;BR IF YES 
;LOAD_UNIT NUMBER INTO CONTROLER 
; ISSUE A HOME SEEK AND GO 



RP11C RELIABILITY TEST MACYI] 271732) 
### SUBROUTINES #2 

002244 

002eS6 

002230 

w
 

D
 

Vs
) 

002236 

0+
 

92
 

be
 

pin
e 

0 
0 

bs
 

a 
Bo

we
 

W
O
n
N
W
U
-
C
 
L
I
M
 

pe]
 

BE
RR
 
BE
RR
 

iy BE
RE
RE
RE
 

a fu
 

155400 

W
e
e
 

a £ iu 

002170 
00e164 
002150 

B
O
R
N
 

O1e7&7 023330 155320 
104000 

023464 000793 

000004 
000006 

000004 

047105 
os0n"G 

000 
051012 
000040 

OSO0le2 

020104 
051501 

042520 

005015 051503 

Re 

HO? 
16-SEP-76 16:19 PAGE 8S 

2s: TSTB aRPCS ;CONTROLER READY? 
SPL es ;BR IF NO 

3S: TST JRPDS DRIVE READY? 
BPL 3$ ;BR IF _NO 
TST dRPCS ; ERRORS? 
BPL 4§ :BR IF NO ERRORS 

T ia ce ngAE HOME SEEKS 
BIT 889, IRPDS 
BEQ S$ 
HALT FILE AFE 

S$: HOV #15, LAD ETUP BeoPE LOOP 

4S: CLR ORPCA SETUP FOR CYLINDER 000 
CLR @RPDA -SETUP FOR TRACK 00, SECTOR OO 
MOV. —s-_ 8-2, ARPWC “SETUP 2 WORD TRANSFER 
MOV BOUTBUF ORPBA ;INTO OUTPUT BUFFER 
BIS #17, dRPCS *READ WITH NO IMPLIED SEEK 

6S: TSTp = aRPES > DONE? 
BPL 6 BR IF _NO 
TST JRPCS * ERRORS? 
BPL 1$ "BR IF NO ERRORS TO MORE HOME SEEKS 
HLT *HOME SEEK DID NOT RETURN TO CYLINDER OOO 

*FOR A READ OF ONE WORD 
HOV #13, LAD :SETUP FOR SCOPE LOOP 

R HOMERS sTRY TEST AGAIN WITH NEW DRIVE 

:THIS ROUTINE RESTORES THE LOADERS FROM 8K TO HIGHEST NON MEMORY 
;MANAGEMENT CORE 

RELOAD: MOV #34000, RO -START OF LOADERS 
MOV MENSIZ, Ri >TOP OF MEMORY 
BIC #3777, RI *MAKE IT A IK TRANSFER 
MOV #1S asERRVEC — :SET UP FOR TRAP 
MOV 9346 DHERRVECHE 

2s: HOV (RON4, 4, ¢ sRESTORE LOADER 

1S: MOV 86, JRERRVEC sRESTORE TRAPCATCHER 
CLR JRERRVEC+O 
CLR 38176 
CLR LORFLG -SET LOADER FLAG TO LOADERS AT TOP OF MEMORY 
MOV #176, PC > FINISHED 

;ERROR MESSAGE HEADERS 

EVEN 
MES1: .ASCIZ ¢15><12>/END OF PASS / 

MESIA: .ASCIZ ¢15><12)>/RPER= / 

MESe: .ASCIZ <15>¢l2>/RPCS= / 



RP1iC RELIABILITY TEST MACY! 27(732) 
DcRPB.P11 #&% SUBROUTINES 42% 

023606 020075 000 

015 0S10le 
036S2 
0050:5 OdS0l2e 
020075 00 

042120 

040503 

042120 

040503 

015 
036501 
005015 
020075 

046412 
042104 

046508 
036522 

o40527 
051440 
047101 
047122 
OS0040 
020061 

OSe2ill 

050104 
053520 

042524 0S2l2e3 
020117 000 

5 0S2117 
OS1040 051105 4050S 

020116 
000040 

O0S01S OSele3 052101 
042440 9 OSii2e 000 

OS341e 
020124 
051440 
o00040 

040S2G 
052440 

000 

020104 
047111 
041505 

01S 
047103 
047524 
036524 

005015 
047111 
020975 

01S 
020124 

000 

020124 
042523 

044516 
020056 

024061 
024066 
024074 

024075 103 

024101 01S 
024106 020104 
024114 000 

024115 
Qe4122 

OS2412 
047516 

046131 

0S101e 
047516 

000 

040505 
020056 

041412 
000 

O1S 046131 
020075 

107 
16-SEP-76 16:19 PAGE 86 

MES2A: .ASCIZ <«J5><1e>/RPOS= / 

MES2B: .ASCIZ <15><12>/RPCAs / 

MESeC: .ASCIZ (15><12>/RPDA= / 

MESOCD: .ASCIZ <«15><lea>/SUCAS / 

MESH: .ASCIZ ¢15><12>/MEM ADDR= / 

MESS: .ASCIZ «15><12>/WAIT S SEC. AND TURN OFF PDP-11 PWR 

MES6: .ASCIZ ¢15><12>/TEST NO / 

MES7: .ASCIZ <15><12>/TOT REREADS ON ERR= / 

MES8: .ASCIZ <«15)>¢12>/STAT ERR/ 

MES9: .ASCIZ <15><12>/WD CNT INTO SECT= / 

MES1O: .ASCIZ <1S><12>/PAT IN USE= / 

MESI1: .ASCIZ <15>«12>/UNIT NO. / 

MESl2: .ASCIZ /CYL/ 

MESI3: .ASCIZ <15><12>/READ NO. / 

MESI4: .ASCIZ <19)><1la@>/CYL= / 



| JO? 
RP11C RELIABILITY TEST MACY11 27(732) 16-SEP-76 16:19 PAGE 87 
DZRPB.P11 ##% SUBROUTINES #2# 

4023 
4024 24125 O15 OQ44Ol2 O4OSOS MESIS: .ASCIZ «15><12>/HEAD= / 
apse Ge413e2 036504 000040 

4027 024136 005015 O%eSe3 OS2i03 MESI6: .ASCIZ <15)<12>/SECT= / 
ieee 024144 020075 000 

4030 024147 OWl4le2 O46S517 MESI7: .ASCIZ <15><«12>/COMP ERR/ 01S 
4031 024154 Oe01e0 O51105 o00l22 

4033 Oe4ibe 005015 OS410S O4eS2e0 MES18: .ASCIZ (15><12>/EXPECTED / 
4034 024170 952103 O42e10S O00040 

4036 Q24176 O05015 O4eSee OS3103 MESI9: .ASCIZ (15><1le>/RECVD / 

4038 Oe%207 O1S O470le Qe0l17 MES2O: .ASCIZ <15><12>/NO UNITS AVAIL 
4039 O2e4214 ON71eS OSell1 Oe01e3 
4O4O Oete2e 053101 O44S01 O00114 
4041 O24230 005015 O4eSee O42101 MES2l: .ASCIZ <15><12>/READ CNTR = / 
4042 Oe42e36 O4144O 052116 OeOlee 

7S 
4O44 O2e425G 005015 O4ell14 OS51S22 MESe22: .ASCII <15><12>/LORS MOVED TO 8K/ 

0 
4047 Oe4e72 005015 Haters 051040 eASCIZ ¢15><12>/TO REST LOR START AT LOC / 

iT)
 

~
 

0 
40S2 024327 O15 O4S412 OSOl11 MES23: .ASCIZ <15><12>/KIPAR2 

0200 02007 4053 024334 051101 be 5 
4054 O2e4342 000040 
4055 Oe4344 020040 Oe0040 Oe004O MES24: .ASCIZ / KIPARS = / 

4057 024360 O31Se2 036440 Oe0040 

4059 024367 O1S O4S412 OSOl11 MES2S: .ASCIZ ¢15><12>/KIPARY 
4060 Q24374 051101 020064 020075 

4062 Oe4404 O20040 O20040 020040 MESeb: .ASCIZ / KIPARS 
4063 Oe4412 O20040 O44513 040520 
4064 Oe4420 O32eS22e O36440 020040 

4066 Qe4427 O15 O4S412 OSOl11 MESe27: .ASCIZ «15)<12>/KIPARG 
4067 Oe4434 051101 20066 020075 

“ “X
N 

“ ~
 

“ “
 

4070 Oe4444 005015 051120 O41517 TIMO: .ASCIZ «15><1l2>/PROC BCKGRD TEST TIMED OUT/ 
4071 Qe44Se 041040 045503 051107 
4072 Oet460 020104 O4eS24 OSel23 
4073 Qe.466 O52040 046511 O42105 
4074 O24474 O4744O 052125 000 

i078 ;CONVERSATION TEXT 
y : 
4078 ; 



RP1IC RELIABILITY TEST MACY11 27(732) 
#8 SUBROUTINES #2%% OZRPB.P1L 

4079 DeNSOl 
06 

O62 
4131 025070 

4133 OeS075 
4134 025102 

O4eS2e 

005015 

005015 
O44124 
052040 
O421ee 

005015 
O44S24 
040505 

O2012e 

01S 
052122 

OSi4le 

036504 

o40S04 

037514 

O5341e2 
C42040 
000077 

050117 
046101 
020104 
037524 
051117 

042514 
020077 
020117 
052193 

052123 
043516 
037504 

O4201e 
020125 

024516 

OSi41e 
047111 

O4e1e4 
042127 
0$1105 
000040 

040524 

Oe0lee 

046125 
O44S2e 
042117 
047440 

c00 

046525 

O44S10 
044S2e 

044524 
053440 
047503 
024040 
047040 

043516 
030450 
"$3523 
~00051 

051101 
044040 

000 

020117 
044527 

040S24 
020107 

16-SEP-76 

SPECMES: 

CON1:  .ASCIZ 

CONE: .ASCIZ 

CON3: .ASCIZ 

CON4Y: .ASCIZ 

CONS: .ASCIZ 

CONE: .ASCIZ 

CON7: .ASCIZ 

CON7A: .ASCIZ 

CON7B: .ASCIZ 

KO? 
16:19 PAGE 88 

sASCIZ <15><12>/STDARD WOS XFERRED= / 

<15>¢12>/DATA TEST ONLY? (Y OR N)/ 

€15)><1l2>/MULTI DRIVE MODE?(Y OR N}/ 

¢15><12>/NUMBER OF DRIVES 1 TO 10 OCTAL?/ 

(15) (12>7WHICH DRIVE?/ 

€15)>¢12>/OPTIONAL WORD COUNT? (Y OR N)/ 

€15><12>/LENGTH? (1 TO SWROCT)/ 

€15)<¢12>/STARTING HEAD?/ 

€15><12>/00 YOU WISH TO SELECT THE DISK TEST ADDR?(¥ OR N)/ 

€15><¢12>/STARTING SECT?” 



RP1LIC RELIABILITY TEST MACY11 27(732) 
##% SUBROUTINES ### DZRPB.P11 

4135 025110 

02$116 
02S$124 
025132 

025136 
025144 
025152 
025160 

025164 
025172 
025200 

OeS24e 
025250 

025eS4 
OeS2be 

025267 

025406 
025414 
O2S42e 
025430 
025431 
025436 
025444 
02S4Se 
O254SS 
025462 
025470 
025476 
025504 

d42Se3 

oOSO1S 
O44S24 
046131 

005015 
020114 
050040 
027117 

305015 
037505 
O201lee 

01S 
42524 
045503 
051117 

005015 
024077 
047040 

005015 
o4044e 

O1s 
021040 
005015 

030040 

020124 

052103 

052123 
043516 
000077 

050117 
040504 
047101 
000077 

051127 
OS44S0 
024516 

053412 
041440 
g24077 
047040 

O42See 
020131 
000081 

054503 
037442 

041412 

O24S16 

oS141e 

044524 

053523 
026460 
O44O40 

051412 
034060 
020075 

10S 
0S201e2 
020105 
020067 
046105 
042516 

000077 

051101 
041440 

040S24 
O40S24 
047040 

OSelll 
047440 

000 

044S2e 
042510 
020131 
000051 

042101 
051117 

OeC114 
000 

046131 
000077 

047440 
20040 

CS210S 
020110 
050040 
041440 
0S2516 

044103 
032060 
040505 

041527 
030455 
051104 

043517 
053523 
047524 
041505 
020127 

LO? 
16-SEP-76 16:19 PAGE 89 

CON7C: 

CONS: 

CONS: 

CON1O: 

CONI1: 

CONIS: 

CON16: 

CON17: 

CON18: 

.EVEN 
CONI8A: 

ASCIZ 

~ASCIZ 

.ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIT 

-ASCIT 

~ASCIT 

-ASCIZ 

€15>¢12>/STARTING CYL?/ 

€15>¢12>/0PTAL DATA PAN NO. ?/ 

(1$><¢1l2>/WRITE?(Y OR N)/ 

(15><¢12>/WRITE CHECK?(Y OR N)/ 

€15><¢12>/READ?(Y OR ND/ 

€15><12>/CYL “A"?/ 

(15)><1l2>/CYL “B"?/ 

(15>¢12>/WANT HEAD ALIGN ROUTINE?(Y OR N) 7 

€15>¢12>/SET SWCH THEN PRESS CONTINUE. / 

€15>¢12>/SWCH 00-04 = HEAD/ 

¢15><12>/SWCH 08-10 = DRIVE/ 

(15><12>’ TOGGLE SW O07 TO SELECT NEW HEAD AND/OR DRIVE’ 



4201 025573 
“202 025600 

REL LIABILITY TEST MACYI1 27(732) 
#%% SUBROUTINES ### 

042510 
O42116 

042101 
O474S7 
OS3111 
040S27 
047117 
052517 
042515 
0S1513 

O4241e 

o40440 

5 
Oocils ‘CONLS: 

O4¥2116 END: 

~ASCIZ 

-ASCIZ 

EVEN 

MO? 
16-SEP-76 16:19 PAGE 90 

€15><12>/WANT CONTINUOUS HOME SEEKS? / 

€15>< 12> /END/ 



RP11C RELIABILITY TEST MACY11 e7(732) 
OZRPB.P11 ##% SUBROUTINES ### 

Yell OeS602 O00eS4 

4222 025630 176734 

42e7 OeS632 000000 

4256 025724 000000 

NO?. 
16-SEP-76 16:19 PAGE 91 

w
e
w
e
 

;DISK 1/70 REGISTERS 

VECTOR: eS4 

RPDS: 176710 
SUCA: 176734 

;DEDICATED REGISTERS 
at D> 

.
2
 oO 

w
 

w
 
m
 

oO
 

-
o
O
o
o
o
m
 

CYLINDER: 0 

»D
 

QO
 

=z
 

<=
 

x<
 

O
o
o
o
o
o
0
0
0
0
0
 

D
B
O
O
O
C
O
O
O
R
O
0
0
0
0
:
-
 

CORFLG: 

EVEN 

“DISK INTERUPT TRAP LOCATION 
INTERUPT PRIORITY ASSIGNMENT 
‘DISK CONTROL REGISTER 
“UPPER BYTE OF CONTROL REGISTER 
;WORD COUNT REGISTER 
:CURRENT ADDR REGISTER 
CYLINDER ADDR REGISTER 
‘DISK ADDR REGISTER 

sTRACK ADDRESS 
sERROR REGISTER 
=DEVICE STATUS REGISTER 
SELECTED UNIT CYLINDER ADDR REG 

e
w
e
w
e
 

; INTERNAL PROGRAM FLAG WORD 
OPERATOR SELECTED CYLINDER 
;OPERATOR SELECTED HEAD 
: OPERATOR tN SECTOR 
SMORKING WORD COUN 
WORKING CYLINDER ADDR 
WORKING DISK ADDR 

;DATA PATTERN INDEX 
WORKING DATA BUFFER 
STANDARD WORD COUNT 

;MAXIMUM UNIT NUMBER 

-CONTAINS START OF INPUT BUFFER 
sREAD RETRY COUNTER 

sWHEN =0 LOADERS ARE AT TOP OF MEMORY 



ce 

4260 925726 

fa ee le 

e215 RELIABILITY 
2RPB.P 

CSetle 

TEST MACYLI EP(732) 
#¥a SUBROUTINES #28 

052040 

005012 
044103 

051195 

WERDER: . 
O26461 OUTBUF: 
028$9e 
O44S04 
Q46105 
O44514 
051565 

053523 
047440 

047524 

020127 
036440 
C444S6 
9Sel11 
051113 
0S2040 

Q20!27 
O36440 - 
CS1056 
042502 
020116 

lee 
Ce0ie?7 
036440 
O460S56 
047117 

1e4 
020127 
036440 
O444S6 
OS2i11 
020101 
0S1101 

116 
O20127 
036440 
042456 
041440 

A 
A w

n
 

ASCII 

-ASCIT 

~ASCIT 

-ASCIT 

-ASCIT 

«ASCII 

-ASCIT 

B03 
16-SEP-76 16:19 PAGE 92 

(WHcla 

*MD-11-D2RPB-C 
eo 

DISK RELIABILITY pests 

¢15>¢12)<¢12>"SWITCH OPTICNS’ 

€15><«l2a>°SW 

1$><«1l2>°SW 

(15><12)°SW 

(15)<12>° SW 

615><12>°SW 

(15)<12>°SW 

¢1S> «12> "SW 

(1§>< 12> °SW 

(15> 2 

+14 

(13> 

(le 

«ll 

«10> 

«99> 

“08> 

. HALT ON ERROR’ 

=1....LOOP ON ERRCR® 

s1.... INHIBIT PRINTOUTS’ 

=1.... INHIBIT BACKROUND TEST° 

s1....RING BELL ON ERROR’ 

=1....LOOP ON TEST" 

21.... INHIBIT ODRTA COMPARISION’ 

s1....ENTER CONVERSATION MODE’ 



Reade. RELIABILITY TEST MACYII] ev (732) 
z## SUBROUTINES ##* 

4316 026414 O42Se6 

0S2il6 

OS1412 

047511 
051412 

051S2e 
020116 

O20040 
020049 

6 
020127 

C08 
16-SEP-76 16:19 PAGE 93 

-ASCIT 

ASCII 

-ASCIT 

-ASCIT 

-ASCII 

-ASCIT 

c1S>«12>" TEST SELECTED O - 2 GIVES RODRESS CONVERSATION’ 

(18><12)° TEST SELECTED 3 - 7 GIVES DATA CONVERSATIGN’ 

«15>¢12>'SW «07> =1.... INHIBIT RANDOM SEEKS DURING DATA TEST’ 

(15> ¢12>"SW «OB 1.... INHIBIT USE OF MEMORY MANAGEMENT’ 

(15>¢12>°SW <OS>....... COMPARISION ERRORS PRINTOUT’ 

(15><12)>°SW <O4....... REREAD INFORMATION® 

(15><12>"SW «03> =1....SELECT TEST IN SWCH OC TO Ce" 



DcRPB.P1L 
RELIC RELIABILITY TEST MACYLI er(73e2) 

#ee SUBROUTINES #H# 

0009C} 

037063 
027056 

000062 

036440 
OS14S6 
020124 
044440 
044103 
O4"Se4 

16-SEP-76 16:19 PAGE 94 
DO8 



E08 
RP1IC RELIABILITY TEST MACY] e7(732) 16-SEP-76 16:19 PAGE % 
DORPB. PLL CROSS REFERENCE TABLE -- USER SYMBOLS 
ACNYX 025674 1373# 1374x1375" 1376 1377 Bee 3470H 34793475 ON7B Bz 3HE3e NBN 
ADAM 020276 3417-3425" 3495 
ADERC C5432 1632 16498 
ADERC! 005450 1650 16528 

posu4e 1641 «16518 
ACHGT 005356 1629 1632) = 16348 
ADHGT! 005362 1635e 1648 
AOTER! 005472 1633 1646 = 165516588 
ADTST  OO3S46 1207 «13488 = 2812 
ACT] 904024 1387 1390 «= 14098 
aDT2  oo4sd2 1391 1488 108s 
ADT3 OOS5E4 13921671 ss1b8le 
AOT32 006012 17198 1741) = «17481753 
ASKWC 003052 1245 9 12588 
ATTN 017026 1455 3199% 3201* 3205e 3638 3640 3849 3851 3856 3858 3867 3869 
ATTNB 017030 3201 32068 
BUKFLS 22476 2991 3714% 3780% 37848 
BELL 001250 969 9898 
BLAD!  o2de44 34188 
BLOCK  O25664 3082 «= 3088* = 3181# 3183 3185  3196% 3187  3189* 343% 3444s 3449 «= 34S1# = 42408 
BiSZ  Q16716 3081 31818 
BUF = O2S654 1S41e 1692% 1719% 1780# 19274 2025 21S4# 22164 2321% 2362 2403* 2500% 26814 

ebe4# 2839 2918 36918 42368 
BUFEXI 016334 3080 «3101 = ills 
BUFINX 16366 3110 31178 
gC = (900001 8438 2090 2952 3314 3508 3536 3618 
Bl = coood2 Bue «1277 1985) 2541) 3277) 33173701 ; 
B10 = 002900 8338 «1224 «1386 = 14344871670) = s:1754 = ode «= 277,ssaNSO 26834) 2778) 2984 
Bll = Oo4000 sec! 882301311383 HbB 160216591706 173821372780 3036 
B12 = 910000 83ie 133 2078 2507 2521 2530 2548 2688 2697 2735 
813 = Oeo000 8308 «69699951013, 1016 = 1343 28} 
Bi4 == 040000 S292 909—s«1329°S 1631) 1892 = 2048S 20822239293 2330) SOL) a7ue 
Bis = 100000 Bogs 982 1319Ss1473)ss4BE)= seo? sbe4 = sI71L)=Ss1738—Ss«a747—s«sB4S—s«1959 = zc08 

2086 «alee el42 «= 8334) BBB 
Be = SOO004 Bile 2326 3321 
B3 = O000i0 Bye 1379 1824 
BY = = 000020 B39e «2372 «2385 a2 «2430 2938) 3432 
85 = OO0040 8388 1284 «= 2395 HIBS B44 e334 = 2078 = 3490 
BE = 009100 g37e 1179 «1192 eed2 Ss a317, HSH 3030 3434 = 3505) = 3548 
87 = 900000 836% 
Be = OOO400 8358 1204 2259 ©3561 
B92 = oolc00 B34a 2313 «2546 «= 61H = 27400 2981 «= 3038 «S692 )= «3700» «3703S s« 3918 
¢ = 900001 7938 
CHKMOD 003536 134213448 
CLRTST 010346 21508 2166 

016326 3089 3109s 
CMPLB 20152 3392 © 34038 «3422 
cMPLP1 020214 3394 (34128 
CMPLP2 Oe0116 33958 (3423 . 
NTA 025722 1203% 2479% 2539 2600e 2609% 2610 2704# 2762 ar7ie ar72 3312 4asse 
CMPAR 20016 e580 e744 33828 

CONL 024530 1220 4084s 
CONIO 25206 133941508 



FO8 
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DoRPB.PLI CROSS REFERENCE TABLE -- USER SYMBOLS 
CONIS 025254 3807 41598 
CONI6 025267 3815 4162s 
CONI? 025302 3793 4164s 
CONIS 25347 3878 41718 
CONIBA 25406 3880# 41708 
CON19 095534 3800 «41948 
GONe 024563 1226 = 40908 
CON 024617 1233 40968 . 
CONN = Ob4BGL “(NT 38C3) 39041038 
CONS 9e4700 1260 «41078 
CONG 024740 1266 41148 
CON? 770 1295 41198 
CON7A 025011 128041238 
SON7B 025075 1303 «41338 
CON7C 025116 128741378 
CONg 136 Wie 414s 
CONS 025164 132541468 
cyLA 025714 12s 443k 1NHHe Lu4Se «15274 15288 | 1S29e 15308 2069207042071" 2072s 
CYLB 025716 3820e 3652042538 
CYLIND O25644 1200 1417" 1422 1461 1480% :1489% «1543 1546 1636 1649 1$91 

% 1730 1746% 17518 1776% 1925# 1942# 1965# 
; e48S# e672# 2789% 2836% 2917 3013 3067%  3099# 

Slle# 3119 3448 32 
CYLSK 022500 lel3 37918 
CYLS1 Oee7e0 38338 3870 
DATAT  Q12272 1388 1 2451 24748 
DATP 012430 2492 24978 2625 
DATTES 003004 1229 12478 §=61253 
DECBLK 016234 30888 3097 3102 
DECCY 015416 2 29638 
DECTK 015372 2955 29588 
DELMES Oi5S32e este 23498 . 
DISBUF 016160 1611 1668 esi4 2528 2619 30788 
DISPLA= 177570 8228 
OKINT 015224 2489 29318 3173 
DKI1 015530 2929 29818 . 
DMA 025546 1e01 1542 1548 1551 1$53# iSSS* 1579 1640 164S 1647% 1651 1659% 

1777# =619e4# «= 1943e «1944 = 1 964H = 199e# )§=—eOe4e = lS1® =6eel7*# =6ee70e# =648be = 2 BOF 
ert 2916 3068%  3069% 3083 3087# 3091# 3092 309% 3098% Jill# 3118 

DREAD OQleb16 2$17 25308 
CSKOR O0e7le 1e318 = §=1237 1240 ~ 
OSKNOR 025662 1333s Le4l*# =ledee =1e44e = 1e4S*# = 13S0# =—1352 1955* 1357# 1359% 1360% 1362 

DSKNOS 016570 1416 1514 1688 1775 elle 2150 2829 2915 3005 31548 3833 
OSKRD 012676 2S438 2589 e595 
EMTVEC= 000030 8128 

025573 2895 42018 
EOPTST 007110 19e4# 81982 
ERCOUN 025700 . 3382# 3492#  Ybs 
ERRFLG 001240 931 933% 982 98S# 2583 2745 2931% 2935%  2947% 3006 34292 
ERROR OOlile S6e# 3169 
ERRORS 001246 983% 9888 
ERRPC O012S2 972 9908 
ERRVEC= 000004 8078 1181% 1182% 1193% J1I94# 3551e 355e% Jblee Jolbe 317% JWR 3948% 33512 



RP1LiC RELIABILITY TEST MACYI1 e7(732) 
GO8 

16-SEP-76 16:19 PAGE 98 

1$80 
1909% 
3401% 

OZRPB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

39S2% 
ESH 012662 25408 2607 e611 
EXGEN 017304 3265 32708 
EXIT 021156 35428 3638 
EXMFLG 003740 al 1370 13798 
XP§ 017756 1461% 1875% 1579% 

1651% 1730%  1897% 
3346 33538  3397% 

EXREF 021000 351S8 3520 
EXTDOR QI16S6E 3116 31e3 31498 
EXTEND Olee10 24478 e460 
EXTMEN 020720 1196 35058 
EXTPP O14Si0 e799 e806 e8lex 
EXTRP OQl2236 2348 2446 e4S4s8 
EXTTRP Oleese e343 e4ss 24578 
EXTTST O21454 23438 
EXTT! O11772 24008 
FILDAT 017106 32278 3229 
FLAG 025632 1178% 1192% l2e0b# 

1344 1361% 1369 
2498 eS0l 2516 
e713 2790 2792 
3220 3385 3434 

FNCT 015222 292l% 923% 2924 
FUNCT 015134 1SS6 1624 1694 

1994 2031 2040 
2404 2422 2505 

GATTN GI18776 1454 31968 3832 
023154 3797 38768 

HEACER 025726 1177 119S5* 42608 
HINUM 001700 1057 1067 1C78% 
HINUN 017310 3240 3242 3eS2 
HISAV Qi7314 32e40% 32748 33909 
HL = 104400 8698 1430 1436 

1576 1588 1600 
1882 1891 1899 

3 2075 2080 
2e3e 2308 2328 
2418 2428 2432 
3775 3843 3861 

HLTADS O01244 973% S74% 975 
HLTCT§ OOle42 975% 986% 3277 
HNFCK 007530 e02e8 2061 
HNF } 007740 20638 2093 
HNF 010076 e0ss# 2108 
HOMERS 023274 3804 39028 3908 
ICNT 001000 9198 1198% 2800s 
I 5670 1719 1728 1731 
INCSEC 016204 30838 3090 
INCSUR 016244 3086 30918 
INORVE 014434 2795 27988 
INIT 016642 1175 1687 1774 
INPUT§ 002014 1083 1086 11098 

INTCK 004470 1414 149248 
INTEXT 015560 23934 2985 29878 

1S82% 
1977 
3406% 

2649 
1161 

158Ss. 
20S0# 
3410% 

_
 

™
 

31698 
leee 

1$86 1S91% 
20Se2 2cS0* 
S4i3% 341 

2197 2202 
eble 2614 
3064 3078 
3692%  3700# 

1820 1867 
2219 e232 
2695 2708 

3410 

1463 1467 
1726 1732 
1961 1972 
2107 = 2134 
2374 2383 
2878 2888 

1228 leb2 

1S94% 
2306% 

1282 1327 

1$97% 
2436% 

1334 

1$98 
2876# 

1341 

16492 
28864 

3795 



~
 

RP11C RELIABILITY TEST MACYLIL e? (732) 
DCRPB.P121 

INTFLG 

MESIA 

AA
RA

AR
IA

RA
 

004500 149448 
2956% 
2970% 

3325 

3562% 

1538% 
2166% 
2769% 

42Sb8 

10838 
3262 

3705 
2834 

40218 

HO8 
16-SEP-76 16:19 PAGE 99 

CROSS REFERENCE TABLE -- USER SYMBOLS 

2707% 
2960% 
2974 

3557% 

1666% 
2279% 
3921% 

3389% 

3530% 

e994* = §=3426 
535% 2963% 
e976% 2979 

3559 3566 

1713% 17418 
2e9S*  2309% 
3934% 

3406 

3610 36408 

2971 
29988 

3650% 

1836% 
2337% 

3945 

2976 

3671% 

1913% 
2398% 

29978 

3680 

1982% 
C444 s 

3686 

20l2k 
eSlet 

3697 

2061# 
2526 



Ree RELIABILITY TEST MACY11 27(732) 
RPB.PL1 

MES23 Oe43e7 
MES2H =O24344 
MES2S be t3ee 

Mees? | bouug? 
MESY 0236$5 
MESS 023672 
MESG 023740 
MES? 023753 
MESS 024002 
MESS 024015 
MEX 021752 
MEXIT 014500 
MMFIN 021430 
MMSTZ O21754 
MMSIZE 021164 
MM&K 021074 
MSG 017316 
MSTR 013276 
MULCHK 014360 
N = 000010 
NONEX  Q11336 
NFR 2250 
NPRCNT Q2247e 
NPRRET Q22464 
NPR] 022474 
NUMS 002334 

NXM 021246 
OPDAR 003214 
OPOAL 003250 
OPDA2 3304 
OPDSEL O161e2 
OPPAT 003340 
OPRD 003456 
OPRKCK 003506 
OPWRT 003420 
OUTBUF 025730 

PACKS 002062 
PACS 002392 
PARINC Oee0S4 
PARINT 021764 
PARMAX 021760 
PARREG Q2e104 
PASEL 017040 
PASSC O2S666 
PATFIL O0664e2 
PATNU Q2S652 

PATT32 O17122 
PATO 017762 
PATI 017764 

CROSS REFERENCE TABLE -- 
-SEP 
SE 

1770 

ec00* 

3584s 
3598 

30648 

108 
:19° PAGE 100 

2193 2476 

2361%  2480% 

3604 36428 

2699 2737 

143% = =61151# 
1275 1290 
3820 826 

1692 1693# 
1947" 1974 
ecte e500 
3926 42614 
1289 1297 
1144 11588 

ebSe 36498 
3573%  3576% 
36808 

774% = §=—42418 

e6e9*% 2630 

2645 

2648% 

2633% 

39908 

2923 36418 3585% 

1236 1238% 1239 124) 
1298 1300 1306 1308 
3830% 3831 3907 3909 

1783% 1804 1810#%  1816% 
2026 2052 20S8 2096% 
2660 2681 e7le 2832 

1314 3803 3817 3825 

3580# 3582% 3584 3588 

265S* 2777% 3217 3391 

leSe 
i315 

3393 

125% 
1317 

3698 

3412 



RPLiC RELIABILITY TEST MACY11 e7(732) 
OZRPB.P11 

PATIO Qe20002 33698 
PAT11 C004 33708 
PAT12 029006 33718 
PAT!3 020010 33728 
PATIY OQ20Cle 33738 
PATI§ 020014 33748 
PAT2 017766 33638 
PAT3 017770 33648 
PATY Q1777e 33658 
PATS 017774 33668 
PATE 017776 33678 
PAT? 020030 33688 
PC =%000007 7908 917% 

130S* 1319% 
1687% 177¢e% 
2497% eS03% 
eS80%  eb0S# 
2699%  2706% 
30S7% 3066% 
3e92e% 3296% 
3352 340S% 
3781  3794% 

PORS 021756 3594%  360S* 
PFD 915104 2827 29008 
PFTST  Q14S14 1397 e82bs 
PFT1 014716 ebb48 2873 
PFU 015114 2900 29058 
PFVEC = 000024 Bills 
PKEX§ 002270 11538 1159 
KEX1§ 002274 11S2 11548 

1le6 1129% 
1147% 148% 

PRINTA 001370 1014 10198 
PRINTS 001400 10!7 10218 
PRINTR 001344 977 10138 
PRINTS 001356 1016% 1413 

2975 2980 
3483 

PRINTS 001264 971 99S% 
2192 2475 
3043 3279 
3335 3339 

PRI1 = 900040 804s 
PRIe = O00100 803% 
PRI3 = 000140 80e8 . 
PRI¥ = 900200 8018 1420 
PRIS = 000240 800% 
PRI6 = 000300 799% 
PRI7 = OOOS4O . 798% 2344 
PRNTF§$ 001302 967 996 

1294 1302 
3877 3903 

PSW 3s =_-«:177776 8lb8 14e0% 
RAOT1 004050 14148 = 1489 

16-SEP-76 16:19 PAGE 101 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1133% 

3175% 

3174 
1219 
1338 

3511% 

105S% 
117S% 
1289% 
1S12% 
2cb3* 
2538% 
2664s 
25969% 
3237% 
3338% 
3637% 
3832% 

1289 
3799 

1265 
3806 

1279 
3814 

1286 
3822 



KO8 
RP11C RELIABILITY TEST MACY11 e27(73¢) 16-SEP-76 16:19 PAGE 102 
OZRPB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

RADTe  OO4S34 15148 = 1672 
RADT3  OQ0S616 16878 1756 
RANDOM 017146 2664 3ee4 32398 
RANDS Q01S64 10548 2666 3405 
RANEX 013266 1396 2635 26438 

013642 e68le 2693 
ROATAT 012330 24818 2632 2636 
RDERR 025672 eS40# eS8S*#  e°S86 2588 2596 2598 2604 e60E% 270S% 2747% 2748 2750 2758 

2760 2766 2768% 2936 2945 3430 3488 42438 
ROSECT $3 16198 1666 1669 
READL$ 002060 1105 111s 
RERDMS 002054 1096 11108 
READS 001704 1084s eel 1227 1234 1250 1261 1267 1281 1288 129% 1304 1313 1326 

1333 1340 3794 3801 3808 3816 3824 3905 
READ! 012656 2534 25398  eb2e 
RECS 017760 Woex 15718 15728 1573 1578* 1586 1590% 1598 1652 1731% 1898%  1908% 1974s 

1975 2e0S8* 2251% 2307% 2392¢%  2437% 2877%  2887% 3350 33548 3428 : 
REDAC 015430 2953 e957 2362 29658 
RELOAD O23466 3636 39448 
REPOEN O14444 2791 2797 2f,008 
RESTS 001064 9508 1079 1155 
RESVEC= Q00016 808% 
RMEMT Q10604 22018 e449 2452 
RMMEMT 011060 2203 22598 
RORBLK 018762 3184 31888 
RPBA 025514 2918% 3926  Yelbs 
RPCA 025616 ices 1590 eli7® e2l24e 2830% 2917% 2949 3028% 3295 3834% 3852% 3881%  3923% 

RPCS 025606 13951% 424% 1428 1465 470% = L471 151S* 1819 1535 1560 1S66 1604% 1605 

3509 3835% 3841 3846% 3847 3853% 3854 3859 3864% 3865 3890%  3910% 
3911 3915 3927% 3928 3930 42138 

RPCS1 025610 135e# 3909 4214s 
RPDA 025620 1571 e118 2916% 2950 32993 3886 39¢4% 42188 
RPDAL  OQeS62e 1578 42198 
RPDS 025626 1353 WY2l# 1434 1440 1455 1468 1473 1525 1602 1607 1617 1659 1664 

RPER 025624 1824 19SS 2002 2090 2326 ee 3287 =—s_- Hee 
RPWC 025612 2le8® 2919% e9e0# 3925% 215% 
RRANEX 013420 ecb498 2780 
RW = 000006 864% 1187 1188 1189 2353 2354 e355 2356 3554 3622 3625 3628 3631 
RWRCK  O06262 17748 = 2179 
RO =%000000 7838 945 951% 1056% 1060% 1069% 1075% 1077 1119% 1120 lleet lle4* 1158 



RP11C RELIABILITY TEST MACY11 27(732) 
OZRPB.P1L1 

3e45% 3eS4% 
3614 3619% 
3672 3673 
3691 3693# 

Rl =”098001 7848 9 
18547% 1549 
1848% 18499" 
1949 eeeks 
eSb4e 565% 
cS77% e660% 
e7eS# e7eb% 
3e00% 320! 
37e0% 37el% 
37aa% 3734s 
3746% 3747% 
3759% 3760% 

. 3946%  3949% 
Re =~00000e 785% 943 

1784 1785 
1947 2cl0x 
2358% 2359% 
2733 I244% 

R3 =%000003 7868 942 
2244 2246 

RY =%000004 7878 941 
3e5S*  3257% 

RS =%000005 7888 940 

3799% 3806% 
SALDR 021564 3601 36068 
SANHT O0S400 16408 1644 
SAVE 025660 3384%  3387% 

3534% 3535 
SAVES 001036 9398 1055 
SCOPE = 104000 871% 1476 

2109 2145 
2694 2703 

SCOPES 001004 9298 = 3171 
SCYL 025634 1292% 3067 
SEABUF 004676 15448 «1612 
SEEK 015620 2504 es4e 
SEEK1 025720 1197%  3008% 
SEEND 016116 3004 30578 
SEKDON 016120 3026 30588 

LO8 
16-SEP-76 16:19 PAGE 103 

CROSS REFERENCE TABLE -- USER SYMBOLS 

3028 3045 42548 



RP11C RELIABILITY TEST MACY11 e7(732) 
OZRPB.P11 

SHED 025636 
SKTST Q10160 
SP =”000006 

SPECME 024S01 
SRO = 177572 
SSEC 025640 - 
START 002336 
STATUS 025604 
STKPTR= 000500 
SUCA 0625630 
SWITCH 025650 

R = 177570 

SWRDCT O256S56 
SWSUR 016304 
T = 000020 
TBITVE= 000014 
TESTNO 025676 

TIMO 024444 
TKB = 177562 
TKS = 177560 
TKSR 002.64 
TPB = 177566 
TPS) == 177564 
TRAPVE= 000034 
TSTTBL OO4O004 
TTY 001562 

uP = 000000 
Vy = 000002 
VECTOR OQeS602 
WOCON 9003974 
WOERR 029300 
WORK 025702 

WORK! 025704 

WORK2 025706 

WORK3 025710 

WORKY 025712 
WRCK 006230 

005652 

3069 
2144 

MQ8 
16-SEP-76 16:19 PAGE 104 

Y2e98 

939 

CROSS REFERENCE TABLE -- USER SYMBOLS 

943% 

3082% 

1749% 

3119% 

9S0 
174% 
013% 

3653% 

3608% 

1684% 
2974% 
3337% 

3622 

el7ex 
2868% 
3126* 
3185% 
3446% 

S447% 

3117% 

3136% 

951 

1771 
2979% 
3341% 

3625 

2l73% 
2869% 
3128% 
3187% 
3482 

3452 

3121% 

3448% 

952 
1210% 

1209 
2634 

* 42378 

2477 

953 

1379 
2688 

2643% 



NOS. 
RP11C RELIABILITY TEST MACYI1 e7(732) 16-SEP-76 16:19 PAGE 105 
OZRPB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

WROCMP Q202e6 3399 3402 3408 S411 34148 3420 3424 3427 
WROCT OeS64e le76% 540% 1613% 1691% 1781% 1875% I1884% 1926% 1941% 1963%  1993%  2030%  2100% 

2e1S3% 2209% e227 2265 2282 2298 e3e0% 2360% ec488* 2554 2658* 2659 2838% 
2919 3115* 31398% 3140%  i4le gl4¥ee 3143% 144% 3145* 3146% 3147% 3182 3218 
3383 3440 3535% 3S540% 3541 3593% 3595% 3598% 3599 3600 3705% 3707% Ye3ls 

WRDINC O20236 34168 3494 
WRICK  Q12536 2502 25168 
WRLG 013466 ebS8e 2776 
XINCSE O16414 31218 312? 3132 3137 
XINCSU O16444 3125 31288 
2 = 000004 7958 

= 027164 9158 916% 9188 99e8 1000 1010 1020 1037 1040 1045 10528 1089 1100 
11098 = 1223 1472 1606 1616 1618 1627 1663 1697 1710 1723 1738 1790 

PR 001536 1019 1021% 1022% i024 1028 1038% 1039 1G4ex 1044 1049 10528 
. PRF 0014Se2 1026 1029 10348 
- PRL 001424 10e7% 1043 
-PTIT QO1412 10238 



BOS 
RPiic RELIABILITY TEST MACYIL eri732) 16-SEP-76 16:19 PAGE 107 
OCRPB. P11 ~ CROSS REFERENCE TABLE -- MACRO NAMES 

USTST arg8 uP? 3723 3726 3729 373e 3735 3738 3741 3745 3748 3751 3754 3757 3769 

DUMP ag. ni) 1804 1829 283! 3e83 3287 3291 3295 3299 3303 3346 3350 

LDPOR Séve 1187 1188 1189 2353 e354 e3sS 2356 3554 3$2e 3625 3628 3631 
PROK 9128 §=1235 1281 1268 1289 1297 1305 1314 38095 3817 38e5 35% 
PRINT 9028 371 1048 1094 104 1364 1410 1509 ig56 1682 17693 1802 1827 21932 2475 

e601 e644 763 e801 egs3 2989 29933 2343 2e36S 2972 2977 3042 3279 3¢e8! 3¢85 
3683 a532 aca 3201 3309 3319 3323 3327 3331 3335 3339 3343 3348 2464 3471 

‘ f 

PRINTF 9038 98° 1176 1e14 1219 l2e5 1231 1247 12S 1264 1278 1285 1293 130! 1310 
1324 1339 1337 137 3632 3792 3793 3805 3813 382! 3877 3902 

RAND gine 2665 = 3495 ; 
READ Slis  leel lee? 1234 1250 lebl $267 1281 1288 ie% 1304 1313 1326 1333 1340 

ie 3801 3808 38:6 3824 3905 
REST 8998 10? 1154 
SAVE 8988 1054 1116 . . 

9089 14%l2 $11 1684 Lrrl e134 247? e604 2bY4E 2766 2803 2345 2366 2374 2979 
3045 3312 3325 3329 3333 3337 3341 3467 3473 3478 3484 3433 

SCUMPF gcés 12:17 1377 3635 
. DUMP 9248 1012 
- ERROR 50C8 359 
FACK 3le8 61113 
PRINT 9018 932 

N ac9s 105+ 
Slide  1084- 

REST 8998 348 
SAVE eggs 937 
SCOPE ses $21 
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RP1IC RELIABILITY TEST MACYL1 ev(732) 16-SEP-76 16:19 PAGE 109 
OcRPB.P1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ADC 1066 1068 1070 1071 1073 1076 3251 3253 = - eS 
ROD 997 1002 1065 1067 1069 1072 1074 1075 1153 

ASL 1060 ©3245 3670) 382 «= 36833698 
asR 1948 3688 = 36.89 
BCC 1850 
BCS 1842 (771 

3 930 966 99% 1014 1017 1037 1040 1087 1121 
1370 1380 1387 1433 1460 1489 1474 = 1488S s1552 
1632 «1646.SsdTBHO =O s168S = 671) s:1703-Ss«1707,”—s«azle—Ss«(1725 
1976 2123 2138) 2143) 2l7B = 2203) eH 294 2314 
245i av55 e989 e502 8517 SH? S84 e587) 2597 
e759 e775Cisi779—ts«79L—(iBOGSCCBNQ BBS 7 2939 
3079-30868 «= 3089 3095) 3101 «= 3123 3125 )= 31303138 
3318 3322 403392417, H2e2—sSHe7? = 343134333450 

OQ 3572 3589 3621 3624 3627 3630 3652 3655 
; 3868 ©3919 

BE 99 2761 
BHI e75Bb7B 3420 
DG 1163 «1210 s«1242—S «13231378 1382 

1463 1473 1487 1602 1607 1659 L664 1670 
1892 19S5 1989 2002 e008 2078 2082 2086 
eede 2239 2eS9 2293 2313 2317 2326 330 2334 

2938 e941 232 29S4 2981 2984 3036 3038 3064 
3321 3385 3432 3434 3490 3505 3548 3567 3569 
3856 3867 3918 

BITB 2358 
E 3585 

BOs eso 1653 1274 1291 1299 1307 1316 2215 2248 

BMI 1159 1429 1441] 1478 1520 1S26 1561 1744 1833 
3021 3162 S443 

BNE 932 970 1005 1029 1043 1045 1064 1093 110¢ 

2159 2198 = e231 ee4s 2260 ecb9 = ee BS e301 2304 
2417 244) e492 =. 2508 eee e$31 2534 eSy9 ss 28 
2683 e689 §=2698 2714 2734 2736 e741 e743 e751 
3097 037 3065 322! 3229 3236 3249 3269 3278 
3415 3435 3506 3517 3549 3560 3597 = 3607) = 3674 

BPL » 963 980 1000 1010 1089 1100 1354 1363 1466 
1627 1629 1663 1697 1699 1710 1723 1725 1738 
1872 1879 1881 1889 1890 1936 1938 1954 1969 
2104 e106 2lel ele? 23 2123) all 2176 e222 
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e685 e686 e690 2695 
es44y = §=2853 e855 2889 
3005 3046 308) 

3531 3633363232778 
3825 «3832383 

Mov 917 935.939 40 
95 8 8698hC iit 

1078 «= 10841085 = 1098 
1209 «tel? s«te4l~—sd171 
412 M14 THIS 120 
ISHO ISH) «= ISH 1545 
1635 ««1649—s«16S1—s«1S2 
1741 174R«1751—«1768 
1861 1862 1863 1864 
i420 1943 1947 

NGVB 975 1008 1019 1022 

NEG 2920 
NE GB 3721 3722 3724 3725 

NOP 2494 2495 2536 2537 
BEpeT i173 eles 2807 3791 

ROLB 1031 1033 1035 3720 

Po - 

EOS 
16:19 PAGE 111 16-SEP-76 

ecb3 ee7e 

srhe Sele 16 
e639 e706 
2892 e894 
3279 3281 
3319 3323 
340S S465 
373 3794 
387 3903 
94] 942 
976 1001 

1106 lle6 
1275 1276 
1422 1425 
1546 1548 
1666 1681 
1771 1779 
1875 1884 
1963 1974 
20S 2061 
2191 2194 
eeSl 2253 
e3e0 edel 
2359 2360 
2474 2477 
e600 2604 
2680 2681 
2826 e827 
e886 2887 
e350 2963 
3047 ou 
317 3171 
3e3 3239 
3302 33le 
3397 33398 
3482 3484 
3553 3554 
3603 3605 
3653 3656 
3716 3812 
3890 39e! 

1046 1090 
eles 2129 
33093 3910 

3727 3728 
3750 375¢ 

e653 ebS4 
387 
106 1129 
1360 1384 

3723 3726 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
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RPLIC RELIABILITY TEST MACY1] e7(732) 16-SEP-76 16:19 PAGE 1l2 
DORPB.PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

375? 3760 3763 3766 3769 
ROR 1136 1137 1374 1375 2170 e171 2207 e483 2867 2868 3155 3156 3197 3198 3834 
RTI 934 936 984 1493 2995 3058 
RTS 998 1007 1015 1018 1051 1080 1107 1156 1164 29e5 3057 3066 3070 3149 3164 
cre 348 3199 3e0e 3230 3237 3270 3316 3382 3425 3543 3664 3576 3708 3781 

SUB 9° 1238 220$ 2578 2733 3013 S441 3442 3524 2529 3532 3573 3576 3879 3582 
anne 1138 1140 1145 el7e 2869 3158 3188 3684 3699 3885 

TST 931 962 979 1158 1183 1236 1269 | 1353 1362 1432 1440 1446 1450 L465 
1477 1525 1531 1535 1S62 1566 1$73 1$92 1617 1628 1638 1642 1698 1724 1743 
1752 1784 1791 1799 1807 1811 1817 1832 1838 1871 1880 1889 1903 1930 1937 
1948 1970 1975 2035 2044 2073 210S 2132 elr 22l3 2222 2236 2246 2267 2276 
2290 = e302 2311 2345 8 §=62368 2381 2408 e426 e560 82583 2593 2596 e626 2745 2755 
e7SB8 ss e842 287e 2874 293. 2936 2989 e991 3006 3018 3023 3033 3050 3053 3161 
3332 3i3 3426 3439 3449 3815 3827 3556 3606 3672 3675 3841 3889 3831 3913 

TST8 1004 1009 1036 1039 1088 1099 1120 1428 1471 1$19 1560 1605 615 1626 

-SLKW 1052 1109 
. BYTE 3206 
-ENABL 1169 
- END 4380 
- ENDC 979 
- EVEN 992 3209 3358 3959 4177 4203 4259 

“MACR BE? 898 839 300 901 902 903 304 905 306 307 909 310 911 3.2 
913 

MACRO 308 3710 
NLIST 775 915 1169 
PAGE 1169 2180 2815 2310 

-REPT 1 915 e562 e717 3719 3745 
-SBTTL 1401 1496 1673. 1758 2180 2461 2637 2815 e910 
TITLE 777 1169 

-WORD 1557 1625 1695 1721 1788 1796 1921 1863 1877 1886 1934 19S2 1967 1998 2932 
2041 2064 ele 2156 eee0 2233 e273 2287 2323 2364 e378 2405 2423 2506 2520 

ERRORS CETECTED: O 
DEFAULT GLOBALS GENERATED: 0 
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DORPB. PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

&, OZRPB. SEQ.’SOL “CRF PAGNUM*D2RPS.P11,D2RPB. SRC 
RUN-TIME: 15 29 6 SECONDS 
RUN-TIME RATIO: 258/52=4.9 
CORE USED: 15K (29 PAGES) 
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