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2.3 

4.1 

ABSTRACT 

THIS PROGRAM WILL TEST UP TO EIGHT RPO2 DRIVES ON AN 
RP11 DISK CONTROLLER. BASICALLY, THE PROGRAM WILL 
SEEK TO A RANDOM ADDRESS AND THEN’ WRITE AND READ 
RRNDOM DATA. WHILE DATA IS BEING TRANSFERRED, SEEK 
faa ed WILL BE IN PROGRESS ON THE OTHER DRIVES. 
THE RPCSE OF THE TEST IS TQ CHECK FOR ANY 
INTERACTION ON THE BUS WHILE TRYING TO KEEP ALL THE 
DRIVES BUSY. 

REQUIREMENTS 

EQUIPMENT 

PDP-11 STANDARD FAMILY PROCESSOR 
RP11 DISK CONTROLLER WITH UP TO EIGHT RPO2 DISK 
DRIVES 

2.2 STORAGE 

4K OF STORAGE IS REQUIRED TO RUN THIS TEST 

PRELIMINARY PROGRAMS 

DZRPE OISKLESS OIAGNOSTIL 
DZRPF DISK RELIABILITY DIAGNOSTIC 

LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE 5.1.1 
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THE PROGRAM SHOULD ALWAYS BE STARTED AT 200. 

PROGRAM AND/OR OPERATOR ACTION 

r
m
 

£
 

Ww
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LOAD PROGRAM INTO MEMORY USING ABS LOADER 

LOAC ADDRESS 200 

SET SWITCHES (SEE SEC. 5.1.1) 

PRESS START. 

THE PROGRAM WILL LOOP UNTIL STOPPED 

DUE TQ THE RANDOM NATURE OF THE PROGRAM THERE IS 
NO ME ANTINGE ULL. PASSCOUNT. IT (IS RECOMMENDED 
THAT THE PROGRAM RUN AT LEAST HALF AN HOUR. 

OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

AT STARTING ADDRESS 200, THE SETTING OF THE SWITCHES 
WILL DETERMINE WHICH UNITS ARE TO BE TESTED. 

SWITCH SETTING ARE: 

SWCIS>=1..... HALF uct ERROR 
SWCL4> oo. NOT _USED 
SW«i1D21..... INHIBIT PRINTOUT 
SWil2> 2... USED 
SWel}> oo... NOT UsEO 
SW(10)=1..... BELL ON ERRO 
SW<07> THRU suc st ceeee ELECT UNIT FOR TEST 

SW<O0> CORRESPONDS TO UNIT 0 
SW<07> CORRESPONDS TO UNIT 7 

SUBROUTINE ABSTRACTS 
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PAGE 5 

IT WILL TYPE THE PC OF THE ERROR AND ADDITIONAL 
ERROR INFORMATION. THIS ROUTINE TESTS FOR, HALT ON 
ERROR, INHIBIT TYPEOUTS, AND RINGS THE BELL. 

TRAP CATCHER 

A “.+2" = “HALT" SEQUENCE IS REPEATED FROM 0-776 10 
CATCH ANY UNEXPECTED TRAPS. THESE UNEXPECTED TRAPS 
OR INTERRUPTS WILL HALT AT THE VECTOR +2. 

ERRORS 

WHEN ERRORS ARE ENCOUNTERED, THE ADDRESS OF THE 
ERROR ALONG WITH THE CONTENTS OF RPDS. RPER, AND 
RPCS ARE TYPED. ALSO, THE CONTENTS OF THE SELECTED 
CYLINDER, HEAD AND SECTOR ADORESS ARE TYPED. BY 
REFERRING TO THE LISTING, ADDITIONAL INFORMATION CAN 
BE FOUND REGARDING THE CAUSE OF THE ERROR IN THE 
COMMENT FIELD. WHEN _ APPROPRIATE ADDITIONAL 
INFORMATION IS TYPED OUT, SUCH AS THE EXPECTED AND 
RECEIVED RESULTS OF AN OPERATION. ALL INFORMATION 

ERROR MESSAGE FORMAT 

1. PC= ADDRESS OF FAILURE 
UNIT UNIT WHICH FAILED 
RPOS= CONTENTS OF RPDS 
RPER= CONTENTS OF RPER 
RPCS=__ CONTENTS OF RPCS 
CYLINDER SELECTED CYLINDER 
HEAD SELECTED HEAD 
SECTOR SELECTED SECTOR 
EXPECTED EXPECTED DATA 
RECEIVED RECEIVED DATA 

RESTRICTIONS 

SINCE THIS IS AN INTERACTION TEST, 
LOOPING ON ERRORS. 

THERE IS NO 

MISCELLANEOUS 
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EXECUTION TIME 

DUE TO THE RANDOM NATURE OF THE PROGRAM THERE IS NO 
MEANINGFUL PASS COUNT. IT IS RECOMMENDED THAT THE 
PROGRAM SHOULD RUN FOR HALF AN HOUR. 

STACK POINTER 

STACK IS INITIALLY SET TO SOQ. 

ERROR INFORMATION 

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

LOCATION FROM TO 

1304 177564 177554 
1332 177566 177556 
1336 177564 177554 

PROGRAM DESCRIPTION 

WHEN STARTED THE PROGRAM WILL RESTORE THE HEADS FOR 
EACH OF THE SELECTED UNITS. THEN THE FOLLOWING 
SEQUENCE IS GONE THRU FOR EACH OF THE SELECTED 
UNITS. FIRST, A RANDOM DISK SURFACE ADDRESS IS 
GENERATED AND A SEEK IS ISSUED. THEN A RANDOM 
BUFFER IS SELECTED AND FILLED WITH RANDOM DATA. A 
SECTOR IS THEN WRITTEN, READ BACK AND COMPARED. 
THIS SEQUENCE IS THEN LOOPED UPON. DUE TO THE 
OIFFERENCE IN SEEK TIMES. WHICH DEPENDS ON THE 
RANDOM DISK ADDRESS SELECTED, ALL UNITS ARE 
EXERCISED IN A RANDOM SELECTION.’ WHILE OATA IS 
BEING TRANSFERRED, SEEK OPERATIONS ARE IN PROGRESS. 

MOV #STKPTR, SP -SET STACK POINTER 
MOV #340, J8PSW "LOCK UP INTERRUPTS 
MOV #ERROR, 34 -SETUP ERROR TRAP 

MOV sSCOPES, 30 “SETUP SCOPE TRAP 
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0000006 000032 
002336’ 000254 
000340 000256 

002632" 

000200 

ooco4e 

000001 O00274e 
002740 
002750 

Q000006 002632’ 
000020 

ooo000G 

000001 

ooco00G 

0000006 002632’ 
000020 

ooco00c 

001656 
002606 
002604 

0000006 002632’ 

000136 
002560 
000020 
0000006 002S46 

002540 

0000006 002632’ 

002632’ 
000550’ 
00eSle 
000020 
oocc0ds o0e500 

002474 
002470 dg00000G 

CLRTAB: 

7$: 

$$: 

SS: 

es: 

18: 

JO 

WPRI7, 32 
#OSKINT aavVECTOR 
#340, 3aSTATUS ;SET UP DISK INTERRUPT VECTOR 

RO 
DEVTBL (RO) sCLEAR THE DEVICE TABLE 

#128. RO 
CLRTAB 
gave “UNDER MONITOR CONTROL? 
o$ *BRANCH IF NO 
RO CLEAR MODIFIER 

81, 9RPCS s CLEAR THE CONTROLLER 
R1; JRPCS1 >SELECT UNIT 
JRPDS IS UNIT READY? 
6S “BRANCH IF YES 
#815, DEVTBL(RO) :SET UNIT UNAVAILABLE BIT 
#16.;RO ‘UPDATE MODIFIER 
Ri “UPDATE UNIT NUMBER 
#83,R1 “ALL UNITS TESTED? 
7$ BRANCH IF NO 
8$ 
H1,R 

R1, aaSR -TEST THE SWITCH REGISTER 
1$ *TO DETERMINE WHICH UNITS 
#81S,DEVTBL(RO) :10 TEST. IF THE UNIT IS UNAVAILABLE 
#16.,RO :SET BIT 1S IN THE DEVICE TABLE 

RI 
#88,R1 > HAVE ALL UNITS BEEN SCANNED? 
2s : NO-BRANCH 

“CLEAR THE SYSTEM 
RS_EXTMEN ‘DETERMINE AMOUNT OF CORE 
UNIT INITIALIZE POINTER 
PRSSCT 

#B1S,DEVTBL(RS) ;IS UNIT AVAILABLE? 
3$ *BRANCH IF NO 
PC. HOME :DO A HOME SEEK 
UNIT “UPDATE UNIT 
Fb. RS -UPDATE TABLE POINTER 
433, UNIT "HAVE ALL UNITS BEEN HOMED? 
Ht *NO-BRANCH 

RS ° 
vgs, , DEVTBL(RS) 

BRANCH IF N 
OEVTBL(RS) RY 
PC QIMPTBLIRY) ;PERFORM FUNCTION IN JMPTBL 
UNIT *UPDATE UNIT 

31S THE WATT AVAILABLE” 

#16.,RS “UPDATE TABLE POINTER 
#83, UNIT ‘HAVE ALL UNITS BEEN SCANNED? 
MATA *NO BRANCH 
PASSCT * INCREMENT ITERATION COUNTER 
PASSCT, d#SWR ;DISPLAY COUNT 
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TST ae42 UNDER MONITOR CONTROL? 
BEO MEXITL BRANCH IF NO 
CMP #S000,PASSCT IS PASS COMPLETE? 
BNE MEXITL "BRANCH IF NO 
NOV ae42, Ri GET RETURN ADDRESS 

MEXIT: SR PC, (RL) RETURN TO MONITOR 

NOP 
NOP 

MEXITI: BR LOOP s LOOP 

> THIS ROUTINE WILL SEEK HOME THE PACK WHOSE 
;ADDRESS IS IN UNIT. 

HOME: MOVB UNIT, @RPCS1 sLOAD THE UNIT # 
TST JRPDS “IS THE UNIT READY? 
BMI c$ “BRANCH IF READY 
HLT *UNIT IS NOT READY 

S$: MOVE #15, JRPCS *DO A HOME SEEK 
MOV #25; R4 

1S: DEC RA ;WAIT FOR SEEK TO START 

BIT #810, RPDS -IS SEEK UNDER WAY SET 
BNE 2s : YES 
HLT SEEK UNDERWAY OID NOT SET 

2s: MOV UNIT. RY 
CLR ATTNG 
Ove BTTNCRY) , ATTNE sDERTMINE ATTENTION RESPONSE 

75: INC RO 
BNE 7§ 

6S: INC RO -TIME OUT ATTENTION BIT 
BIT ATTNB, JRPDS “DID ATTENTION SET? 
BNE 3$ *BRANCH IF YES 
TST RO *DID IT TIME OUT? 
BNE 6S BRANCH IF NO 
HLT ‘ATTENTION BIT DID NOT SET 

38: TST ORPCS : ANY DEVICE STATUS ERRORS? 
BPL 4 :NO-BRANCH 
HLT “DEVICE STATUS ERROR AFTER HOME COMMAND 

4g; BIC ATTNB, @RPDS *CLEAR ATTENTION BIT 
RTS PC *EXIT 

ATTNB: O “CONTAINS ATTENTION BIT FOR CURRENT UNIT 
ATTN: .BYTE 1,2,4,10,20,40, 100,200 

EVEN 
;THIS TABLE Oe TERMI WHERE CONTROL WILL GO FOR_ANY 
;PARTICULAR UNIT. THE FIRST WORD OF THE DEVICE TABLE 
31S USED AS A MODIFIER FOR A JSR INDIRECT INTO 
THE FOLLOWING TABLE. 
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427 000550’ 000560’ JMPTBL: SEEs ;SEEK A RANDOM CYLINDER 
428 O00SSe’ 001040" SEKCK SEE _IF SEEK IS COMPLETE 
4e9 000554’ 001354 WRITE “WRITE RANDOM DATA 
430 000556’ 001530’ READD READ AND VERIFY RANDOM DATA 

432 ;THIS ROUTINE WILL GENERATE A_ RANDOM CYLINDER 
433 ADDRESS AND ISSUE A SEEK TO IT. THE FUNCTION 
434 :POINTER IN THE DEVICE TABLE WILL BE UPDATED TO 
35 CHECK FOR THE ATTENTION BIT. 

437 000550’ O16565 002636’ 002634" SEEK: MOV DEVTBL+4(RS),DEYTBL+2(R5) ;SET UP CYLINDER FROM ADDRESS 
438 000566’ 116777 O0ee40 OO0e264 MOVB UNIT, JRPCS1 sSELECT THE UNIT 
439 000574’ OO00000G 1§: RAND ;GENERATE A RANDOM NUMBER 
440 000S76’ 016767 COO0000G 002234 MOV LONUM, WORK 1 
441 Q00604° 016767 O00000G 002230 MOV HINUM WORK2 
442 000612’ 042767 177400 O0ee20 BIC #177400, WORK1 
443 000620’ Oee767 O003l2 O0eele CMP #312, WORK1 ids NUMBER TOQ LARGE? 
444 O00626’ 002762 BLT 1$ BRANCH IF YES 
44S 000630’ 026765 002204 002634’ CMP WORK1, DEVTBL+2(R) 
446 000636’ 001756 BEQ 1§ 
447 000640’ 016765 002174 002636’ MOV WORK1 , DEVTBL+4(RS) ;SAVE CYLINDER ADDRESS 
448 Q00646’ 016765 002170 002640’ MOV WORK2 | DEVTBL+6(R5) - -USE A RANDOM DATA BASE 
449 000654’ QOO00000G RAND ;GENERATE A RANDOM NUMBER 
450 000656’ 016767 Q000006 002154 MOV LONUM, WORK 1 
451 000664’ 016767 0000006 002150 MOV HINUM WORK? 
4Se 000672’ OYe767 177760 002140 BIC #177760, WORK1 
453 000700’ O22767 O00011 Odeli3e CMP #11,WORKI ;GENERATE A RANDOM SECTOR 
454 000706’ 002002 BGE es 
455 000710’ 162767 000010 O0elee SUB #8. WORK 
456 000716’ O4e767 177740 O02ll6 2s: BIC #177740 WORK2 ;GENERATE A RANDOM TRACK 
467 000724’ Oee767 O00Oe3 002110 CMP #23, WORK2 
458 000732’ 002003 BGE 3$ 
459 000734’ 162767 000014 002100 SUB #14, WORKe 
ue? 000742’ 116767 002074 002071 38: MOVB WORK2,WORK1+1 © ;MERGE TRACK AND SECTOR ADDR 

462 000750’ 016765 002064 002642’ MOV WORK 1, DEVTBL+10(RS) + STORE RANDOM DISK ADDRESS 
463 000756’ 005065 002644’ CLR DEVTBL+i2(RS) ;CLEAR TIMEOUT COUNTER 
464 Q007be’ 116577 002636’ 002076 MOVB DEVTBL+4(R5) ,aRPCA ;LOAD CYLINDER ADDRESS 
465 000770’ 016577 O0eb4e’ 002072 MOV DEVTBL+10(RS), JRPDA ‘LORD TRACK AND SECTOR 
466 000776’ 112777 000011 0020Se MOVB #11,aRPCS ; INITIATE A SEEK 
467 001004’ 912704 Q0002S MOV #25; R4 
468 001010’ 095304 4$: DEC RY ;WAIT FOR SEEK TO START 
469 001012’ 001376 BNE 4§ 
470 001014" 032777 O00000G 002052 BIT #810, aRPDS ;IS THE SEEK UNDERWAY? 
471 Q010e2’ 001001 BNE S$ ; YES-BRA 
472 001024’ 000006 HLT : SEEK ONDERHAY OID NOT SET 
473 001026’ 005265 O0263e’ S$: INC DEVTBL(RS) sMODIFY FUNCTION POINTER TO 
#74 001032’ O0S26S 002632’ INC DEVTBL(RS) CHECK FOR SEEK COMPLETE 
We 001036’ 000207 RTS PC sEXIT 

477 ;THIS ROUTINE IS ENTERED AFTER A SEEK HAS BEEN ISSUED. 
478 ‘IT CHECKS THE ATTENTION FLAG - IF CLEAR IT UPDATES THE 
479 TIMEOUT COUNTER AND CHECKS IT. IF SET IT VERIFIES 
ig0 THE SEEK FUNCTIONED PROPERLY. 

482 001040’ 016704 001765 SEKCK: MOV UNIT, R4 
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483 OO1044" 116467 
yay 001052" 036777 
yes 001060" 001014 
486 001062’ 005265 
487 OO1Cb’ 022765 
488 OO1074" 101005 
489 001076" 116777 
499 01104" O00000¢ 
491 01106" coo44o 
y92 001110’ Con207 
493 OOllle’ 146777 
494 001120" 116777 
495 001126" 032777 
496 001134? OO1402 
497 001136’ o00000c 

000423 
499 001142’ 005777 

oe 

S03 001154’ 117767 
So4 O011b2’ Gees 

$10 OQ1e0e’ O0000CG 
re] 
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Se3 001254’ 905265 
Se4 001260’ 000207 

Seé OOlebe’ 905015 

535 001346’ O4eS24 
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000540’ 177464 
177460 

002644’ 
005000 002644’ 

001730 

177420 
001706 

002014 

001754 

0017S4 
001732 

oocceeG 001740 

001710 

001716 
001442 

0000006 
001210’ 032777% gOc000G 

1411 
000015 
001624 

001634 

002632’ 

002632’ 
002632" 

O42See 
O4eSe4 
044514 
020075 
O41412 
OS2e116 
047111 
042101 
043505 
036522 

001446 
002636’ 

001656 

001630 

052521 
020104 
042116 

000 
051125 
041440 
042504 
051104 - 
OS1S1f 
000040 

MO1 
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MOVB ATTN(RY) ,ATTNB ;DETERMINE ATTENTION BIT 
BIT ATTN, , RPDS est FOR R ATTENTION FLAG 

INC DEVTBL+12(R5) i PPDATE WMEOUT COUNTER 
CMP #5900, DEVTBL+12(R5) “DID OPERATION TIMEOUT? 
BHI 2s :NOT YET-BRANCH 
MOVB . UNIi, IRPCS1 SELECT UNIT 
HLT -SEEK TIMED OUT 
BR 4g 

23: RTS pc EXIT 
18: BICB ATTNB, aRPOS -CLEAR ATTENTION FLAG 

MOVE —; UNIT, JRPCS1 “SELECT UNIT 
BIT #810, dRPDS ;15 EeeK! UNDERUAY CLEAR? 
BEQ 3$ IF YES-BRA 
HLT 4s - SEEK BNDERUAY DID NOT CLEAR 

38: TST aJRPCS “ARE THERE ANY DEVICE STATUS ERRORS? 
BPL S$ *BRONCH-NO ERRORS 
HLT 48 *DEVICE STATUS ERRORS 

S$: MOVB  ARPCAL, RECS -GET CURRENT CYLENDER ADDRESS 
CMP RECS, DEVTBL+4(RS} -DOES IT MATCH CYLINDER REQUESTED? 
BEQ 6$ - YI-S-BRANCH 
HLT. “CURRENT CYLINDER AND CYL REQUESTED DID NOT COMPARE 

aif 

ME S10 
SLUMP  DEVTE'L+4(RS) 
PRINT 
MES11 ; 
DUMP  =—swRECS 

4g: BIT #811, 3RPDS ; SEEK INCOMPLET? 
BEQ 10 *BRANCH IF NO 
MOVB #15, JRPCS ISSUE HOME COMMAND 
TSTe arpts “WAIT FOR DONE 

ist ahs “WAIT FOR UNIT READY 

103: CLR BEVTBL(RS) sCLEAR FUNCTION POINTER 
RTS PC -EXIT 

6S: INC DEVTRL (RS) 
INC DEV7BL(RS) UPDATE FUNCTION POINTER 
RTS pr *EXIT 

MES1O: .ASCIZ ‘15><1le>’REQUESTED CYLINDER= ’ 

MES11: .ASCIZ ¢15><12>’CURRENT CYLINDER ADDR REGISTER= 

- EVEN 

;THIS ROUTINE WILL WRITE A RANDOM SECTOR ON 
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3A RANDOM TRACK. THE CYLINDER HAS ALREADY 
;CEEN SELECYED BY THE SEEK ROUTINE. 

000634 WRITE: JSR PC, RANADR »GENERATE A RANDOM BUFFER PDODR 
000400 0014S0 MOV #400 , WORK 
O014S6 MOV BUFF RI 
000334 JSR PC RANDAT -GENERATE A RANDOM PATTERN 
001430 o014S4 MOVE  -UNTT, aRPCS1 “SELECT THE UNIT 
ooocogs 001462 BIT #815; ORPDS >IS THE SELECTED UNIT READY 

BNE 1$ : YES-BRANCH 
HLT *SELECTED UNIT NOT READY 

000100 JMP WRTER -START SEQUENCE OVER 

177400 001432 1S: MOV #-400, SRPWC ;SETUP WORD COUNT REGISTER 
001414 001426 MOV BUFF. URPBA “SETUP BUS ADDR REGISTER 
002636’ 001422 MOV DEVTBL+4(RS), aRPCA -SET CYLINDER ADDR 
002642’ OO14I6 MOV DEVTBL+10(R53, JRPDA -SETUP DISK ADDR. 
001374 CLR INT “CLEAR INTERRUPT FLAG 
p000006 ooco00c MOV #PRI4. JePSW “ALLOW INTERRUPT 
001356 CLR INTERR “CLEAR ERROR FLAG 
000113 001360 MOVB #113, JRPCS INITIATE WRITE WITH INTERRUPT 
000606 JSR PC WAIT “TIMEOUT THE OPERATION 
001340 TST INTERR “ANY ERRORS? 

BNE WRTER “BRANCH IF YES 
002632” INC DEVTBL(RS) :UPDATE FUNCTION POINTER TO READ 
002632’ INC DEVTBL (RS) 

002632’ WRTER: CLR DEVTBL(RS) sRESTORE FUNCTION POINTER 
RTS PC SEXIT 

sREAD AND VERIFY THE DATA WRITTEN 

001276 001322 READD: MOVB UNIT, @RPCSI sSELECT THE UNIT 
000000 001330 BIT #815; RPDS -1S THE SELECTED UNIT READY? 

BNE 1$ : YES-BRANCH 
HLT *SELECTED UNIT NOT READY 

000150 JMP ROCNT 
177400 001300 1S: MOV #-400., IRPWC sLOAD WORD COUNT REGISTER 
Qo12e62 001274 MOV BUFF . JRPBA “LOAD BUS ADDR REGISTER 
001000 O01266 ADD #1000, JRPBA 
002636’ OOlebe2 MOV DEVTBL+4(RS), JRPCA sSET CYLINDER ADDR 
002642’ 001256 MOV DEVTBL+10(R53, aRPOA “SETUP DISK ADDR. 
901234 CLR INT CLEAR INTERRUPT FLAG 
001224 CLR TNTERR CLEAR ERROR FLAG 
OOOI!7 GO.226 MOV al? JRPCS S INITIATE READ WITH INTERRUPT 
ou04s4 JSR WAIT “TIMEOUT THE OPERATION 
oo0g000G 001214 BIT Weld JRPCS “ANY HARD ERRORS? 

BNE RDCNT "BRANCH IF YES 
001200 MOV BUFF ,R1 
001174 Hoy BUFF, Re 

001900 ADD #1000,R1 ; START OF PATTERN BUFFER 
33: CMP (R1)+) (R2)+ “COMPARE DATA 

BNE rx} ;BRANCH-DATA DID NOT COMPARE 
ING R3 INCREMENT COUNTER 

000400 . CMP #400, R3 “HAS BUFFER BEEN SCANNED 
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BNE 3$ ;BRANCH-No 
000C2e JMP ROCNT 

Irrre& 200718 ef: MOV -2(R2) EXP$ 
Lrr?76 §=—0007 Le MOV ~2(R1) RECS 

PRINT 
MES1e 
HLT +1 ;CATA O10 NOT VERIFY 

0C263e2" RDCNT: ct REVTBL (RS) i ANITIATE FUNCTION POINTER 

;GENERATE A RANCOM PATTERN 

002640" O0C132 RANDAT: MOV OEVTBL+6(RS) RANG! ;GET RANDOM BASE 
O0264e' 000126 MOV DEVTBL+10(RS3 ,RANDe 
000129 MOV RaNCL,RO 
000116 MOV RAND2 RY 
900007 RANDAL: Ney 47.3 :SETUP SHIFT COUNT 

SHIFT: ASL RO ;SHIFT RO LEFT AND 
RIL RY "ROTATE CARRY INTO LSB OF RC INTO RY 
ROL Re -ROTATE CARRY OUT OF RY INTO R2 
DEC R3 -DECREMENT R3 

. BNE SHIFT sCONTINUE LOOP 
000070 ADD RAND! RO ADD IN # TO MAKE x129 

dC RY :PROPOGATE CARRY 
cooces4 Add RAND2,R4 -ADD_IN # TO MaKe X129 

adc R2 :PROPOGATE CAR 
001057 ADD #10S7,R0 ADD LOW E ORSTANT 

apc :PROPOGATE CARRY 
ADC R2 -PROPOGATE AGAIN 

047401 aco #y7401, RY "ADD HIGH CONSTANT 

090006 aoc 86,R2 
B00 Re, RO sREPRIME RO WITH HIGH DIGIT 

009026 MOV BG. RAND! 
MOV RO’ (R1)¢ :STORE DATA IN BUFFER 

o007s4 DEC WORK 
BEQ EXGEN 

0000 :4 MOV RY, RAND2 
MOV RY’ (R1)¢+ :STORE DATA IN BUFFER 

009750 DEC WORK 
BNE RANDAL -FILL ENTIRE SUFFER 

EXSEN: RTS PC EXIT 

RANDI: O 
RANC2: 0 

Q00000G 0000096 EXTMEN: MOV 
92154" 000904 

OCOC00s 000006 
O17446 000064 

; THIS ROUTINE DETERMINES THE TOTAL AMOUNT OF AVAILABLE 
;CARE WITHOUT USING MEMORY MANAGEMENT. 

8PRI7,JaPSW sLOCKUP PRIORITY Li. EL 
MOV anAXRES 4 :SETUP 10 BUS TRAP 
MOV @PRI7 6 
MOV 817446, SAVE. © ;START WITH 4k 
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000060 
isr446 0000Se 

020000 000040 

020000 000030 
009006 000004 
000006 
00004e 

005670 000082 

0000006 000600 
0000006 O00CS7e 
100000 
anose2 

O00SS4 

003312’ 900540 
ocos34 o0cS4e 

000532 

900512 

0000006 000512 

001000 

COe 

;REFERENCE MEMORY 
TEST FOR 28K 
BRANCH IF LESS THAN 28K 

;SETUP FOR NEXT REFERENCE 

;RESTORE 10 BUS TRAY 

;UNDER MONITOR CONTROL? 
BRANCH IF NO 
;ADJUST TOP OF CORE 
SEXIT-SAVESMAXIMUM MEMORY 
HIGHEST AVAILABLE LOCATION 

;OETERMINE BUFFER SIZE 
ALLOW ROOM FOR DATA 
GENERATE A RANDOM # 

;MAKE NUMBER EVEN 

sENSURE THAT THE RANDOM 
: RDDRESS FITS WITHIN AVAILABLE 

;SAVE BUFFER START ACOR. 

;HAS INTERRUPT OCCURED? 
: YES-BRANCH 
HAS OPERATION TIMED OUT? 
;NO-BRANCH 
SUNIT TIMED OUT ON READ OR WRITE 
:SET ERROR FLAG 

EXREF: TST aSAVE 
CMP #157446, SAVE 
BNE 1§ 

R MAXRF 1 
1S: ADD #20000, SAVE 

BR EXREF 

sENTER HERE WHEN IO BUS ERRCR OCCURS 

MAXREF: SUB #20000, SAVE 
MAXRFL: MOV ¥e,4 

CLR 
TST Buz 
BEQ 1$ 
SUB #3000. , SAVE 

1$: RTS RS 
SAVE: Q 

GENERATE A RANDOM BUFFER ADDRESS 

RANALR: MOV SAVERY 
SUB SENOP RY 
SUB 82000; R4 
RAND 
MOV LONUM, WORK 1 
BIC $80 WORK! 
MOV #100000, R3 

2s: CMP RY, WORK 
BHI 1$' 
BIC R3, WORKi 
ce 
ROR R3 
BR 2s 

18: ADC 8ENDP , WORK1 
MOV WORK; BUFF 
RTS pc EXIT 

s TIMEOUT THE OCCURANCE OF AN INTERRUPT 

WAIT: CLR RO 
2s: INC RO 

TST INT 
BNE i 
TST RO 
BNE 2s 
HLT 
INC INTERR 

1S: RTS PC 

;ENTERED UPON A 
:WILL CHECK FOR 

CSKINT: BIT 
BEQ 
JMP 

1§: MOV 
ADD 

DEVICE INTERRUPT. 

sEXIT 

THIS ROUTINE 
AND REPORT DEVICE ERRORS 

#815, JRPCS 

OSKER 
BUFF. R3 
81000 ,R3 

;WHERE THER ANY ERRORS® 
:BRANCH-NO_ ERRORS 
;REPORT ERROR 
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TO? 002362’ 022765 000004 002632" CMP 
208 992370) 901408 BEQ 
703 O0e372° 962703 001000 ADD 
710 Q02e376" 020377 ood462 35: CMP 
212 908408? 061413. BEQ 
"12 OdeNo4’ Oodcdos HLT 
713 OO0e406’ cO0000¢ PRINT 
714 002410" 003232" MES13 
ciS 098412" 0000006 PRINT 
Tih 908414" OO3262 MES 1B 

$ 217 OGe416" 0009006 DUMP 
z18 002420’ 9000006 PRINT 
719 oge422" 003276° MES 19 

2 720 odoe4e4" o900006 DUMP 
721 O0e426° 005267 g00414 INC 
Zee O0e432’ 000167 O00006 25: IMP 
723 002436" 0000006 OSKER: HLT 
724 OOev4O’ OOS267 opo4o2 INC 
PS 00444" 052767 OO0000G 000400 EXTINT: BIS 
726 O0e4S2’ O3er77 ONOOOIG OOO4Y 19: — BIT 
72? OOe4R0’ O01774 BEQ 
728 O0e462" oodc02 RTI 
iS 
731 902464" 032767 0000006 onco00G MSG: BIT 
732 D0eN72" 001041 BNE 
733 Od2474° Cod0coG PRINT 
734 002476" 003100” MES 1 

2 735 002500" 0000056 SOUMP 
736 002502” G PRINT 
737 002504’ 003132" MES2A 
738 002506’ 017767 000352 xc000006 MOV 
739 002514" 904767 O00500c JSR 
740 002500" goo0cos PRINT 
741 O02S22" 903110’ MESIA 

@ 742 O025e4° G00000¢ DUMP 
743 002526" Q00000¢ PRINT 
744 002530’ O031e1' MES2 

@ 745 002532" Go00dds DUMP 
746 002534" Op0000¢ PRINT 
747 092536 003143’ MES3 

Q 748 coddc0¢ SDUMP 
749 O02eS42" go0000G PRINT 
750 002544" 003160’ MESH 
751 o0e546" 005067 000272 CLR 
752 o025S2’ 116567 002643" 00264 MOVE 

0 753 002560" 000006 DUMP 
754 002562’ 0000006 RINT 
755 002564" 003172" MESS 
756 OO02SbE' 1165¢7 Od2642" 000250 MOVE 

9 757 002574° O000006 SOUMP 
758 002576’ 032767 OO0000G ODD000G 1$: BIT 
759 002604" 001001 BNE 
760 O02606" 000207 RTS 
761 002610" cogco0s 28: PRINT 
762 O02612" 003262" MES18 

DO2 

#4, DEVTBL(RS) 
3$ 
#1900,R3 
R3, aRPBA 
23° 

R3 

aRPBA 
INTERR 
EXTINT 

INTERR 
#80, INT 
#815, SRPOS 

#81, HLTCTS 
1$ 

UNIT 

SRPOS, TTY 
PC, PRINTR 

dRPER 

aRPCS 

DEVTBL+4(RS) 

31S THIS A WRITE? 
BRANCH IF YES 

ae THe Bus ADDR TERMINATE PROPERLY? 

:CONTENTS OF RPBA INCORRECT 

;SET ERROR FLAG 

;REPORT INTERRUPT DISK ERROR 
SET ERROR FLAG 

Is 3 Ree UNIT READY 

RIT INTERRUPT 

; TYPE ENT REY MSG? 
BRANCH I 

WORK3 
DEVTBL4+11(RS) , WORKS 
WORK3 

DEVTBL+10(RS) ,WORK3 
WORK3 
#80, HLTCTS 
2§ 
PC 

; TYPE EXPECTED - RECEIVED” 
:BRANCH IF YES 
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@ 763 002614’ 000000G 
764 002616’ O00000G 
765 2 30° 76° 

Qa 7 . OUG 
78 , 0 
“68 O0e6e6° COo00C 
769 002630° 000000 
770 
rane | 
vee 
(ia 
74 
773 
7b 
(ee 
a 
e.g 
789 
781 
782 
783 
784 
785 
786 
787 
7288 
789 
790 O0263e’ o0000c 
791 002652’ 
732 O0026S2’ 000000 
793 002672" 
73S #002672’ 000000 
73S 002712’ 
7 002712’ Ood0do9 
797 002732’ 
798 002732’ o00000 
738 002752’ 
800 O0e7Se’ oc00000 
801 002772’ 
802 002772’ ocO0tdd 
803 903012’ 
804 O0301e’ 000000 
80S 003032’ 
806 
807 
898 003032’ 000000 
8039 003034’ 000000 
810 OO * 000000 
811 40’ 900000 
Ble O0304e’ 000000 
813 003044" oo0000 
814 003046’ cdco00 
81S 003050’ Q00000 
816 0030Se’ Oo00000 
ae 003054’ 000009 

16-SEP-"& 15:47 PAGE 17 
E02 

Exe: 7 

i Ta, Ts A TABLE CONTAINING aa ? FOR EACH OF EIGHT 
LE UNITS. DURING THE OPERATION OF THE PROGRAM 

IS_USEO AS A MODIFIER TO POINT INTO THE TABLE TO 
sR eer THE PROPER UNIT. EACH UNIT SLOT CONTAINS 
sEIGHT ENTRIES (WORD) 

1 FUNCTION POINTER 
O=SEEK 
gasket IN PROGRESS 
4=WRITE 
6=READ 
IF NEGATIVE-UNIT IS NOT TESTED 

32 CYLINDER FROM ADDRESS-INDICATES PREVIOUS CYLINDER POSITION 
33 CYLINDER TO ADDRESS-ADDRESS OF THE SEEK COMMAND 
74 RANDOM BASE FOR PATTERN GENERATION 
:5 RANDOM TRACK AND SECTOR ADDRESS 
is GYLENOER SEEK TIMEOUT COUNTER 

pl 

, 

; 

; 

’ 

: 

, 

78 SPARE 

EVEN 
DEVTBL: 0 UNIT O SLOT 

. sDEVTBL+20 
UNITL: O sUNIT 1 SLOT 

2UNIT1+20 
UNIT2: 6 sUNIT 2 SLOT 

 UNIT2+20 
UNIT3: 0 “UNIT 3 SLOT 

. SUNIT3+29 
UNITY: 6 UNIT 4 SLOT 

. SUNTT4+20 
UNITS: O ;UNIT S SLOT 

-SUNITS+20 
UNIT6: O sUNIT& SLOT 

“2UNIT6+20 
UNIT7: 0 UNIT ? SLOT 

“2UNIT74+20 

;RP11 CONSTANTS-MEMORY ASSIGNMENTS 
UNIT: 0 sCURRENT UNTI UNDER TEST 
PASSCT: 0 :COUNTS EACH PASS THRU 8 UNITS 
WORK: 9 >TEMPORARY STORAGE AREA 
WORK]: 9 
WORKe: O 
WORK3: 0 
INTERR: 0 INTERRUPT ERROR FLAG 
BUFF: 0 : STARTING ADRESS OF BUFFER 
INT: 0 INTERRUPT FLAG 
LAG: O FLAG fibRD 

rbrsk TO REGISTERS 
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176714 
176715 

003312’ 
000001 
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RPCS: 176714 
RPCS1: 176715 
RPNC: 176716 
RPBA: 176720 
RPCA: 176722 
RPOAs 176724 
RPER: 1767le 
RPOS: 176710 
RPCAl: 176723 
VECTOR=254 
STATUS=2eS6 

; MESSAGES 

O4W71eS OSelll MESSI: .ASCIZ 

osDlés O0S110S MESIA: .ASCIZ 

pa idle 041520 MES2: .ASCIZ 

Seb Lee 051504 MES2A: .ASCIZ 

OW1l412 O46131 MESS: .ASCIZ 
042504 036S2e 

0511e4% O41501 MESH: .ASCIZ 
000011 
042523 052103 MESS: .ASCIZ 
020075 000 
O4¥201e 052101 MESle: .ASCIZ 
047503 050115 
020105 051105 
000122 
0S2S502 Oe0le3 MESI3: .ASCIZ 
0S1i04% 5150S 
947111 047503 
04150S Ct01e4 
OS41i0S O42S520 MESI8: .ASCIZ 
042105 QO00040 
042522 042503 MESIS: .ASCIZ 
042105 coooxo 

ENOP: QO 
. ENO 

FOe 

;D1Sk CONTROL REGISTER 

;O01SK_ WORD COUNT REGISTER 
CURRENT AODRSS REGISTER 
CYLINDER ADORESS REGISTER 
: DISK ADORE 39 REGISTER 
ERROR REGISTER 
DRIVE STATUS REGISTER 

; INTERRUPT VECTOR ADDR. 
:OISK INTERRUPT STATUS 

€15)<12)>/UNIT / 

€15><12>/RPER= - 

(15><12>/RPCS= ’ 

<15><¢12>/RPDS= / 

(15><12>/CYLINDER= / 

(15><1l2>/TRACK= / 

(15><1a>/SECTOR= / 

(15><«12>/DATA COMPARE ERRGR/ 

(15><12>/BUS ADDRESS INCORRECT / 

(15>¢12)> EXPECTED / 

(15><12> “RECEIVED / 

;START OF BUFFER AREA 



G02 
~MAIN. MACYLI e2vi732)_ 16-SEP-76 15:47 PAGE 20 
OZRPGB.P1! CROSS REFERENCE TABLE -- USER SYMBOLS 

ATIN OCOS4OR 399 4178 483 
ATTNS OQO0CS3ER 398% 399% 4O4 413 4168 4YRAZ* 484 493 
BUFF O0030S0R Say $S$3 577 587 S88 68S+ 705 8158 
80 = eeRERE GX 676 725 758 
Bl = eRERER GX val 
B10 8== RRRREH 6GX 394 4? 49S 
Bll = eeeeae GX $13 
BLY = HREREX GX S9s 
BIS = eeREER GX 331 34 35 361 S47? , $72 702 726 
B83 = REERER GX 334 35 36 
B38 = RHERER = GX 34S 
CLRTAB OOCOSOR 3198 322 
DEVTBL O02S3eR 319% 3o.% 341% 352 361 363 437% 44S 447% 44B# 4Go% 463% 464 

465 473% 474% 486% 487 SO4 S20# Seek Se3% SS4 sss 563% Sb4s 
S66# S79 $80 603% &08 6093 707 7Se 756 7908 791 

DSKER OQO02436R 704 7238 
DSKINT OQ02336R 316 70e8 
DUMP = 4#e2ee GX Sle 717 720 742 745 763 766 
ENDP 00331eR 672 684 860% 
ERROR = S#2e2% GX 3le 
EXGEN 002070R 634 6398 
EXP$ R 598 7688 

O02 l26R 6518 656 
EXTINT OQOO2444R 7ee2 72S8 
EXTMEN O02076R 348 6478 
FLAG OO30S4R 8178 
HINUM = 42828% GX 44) 4S) 
HLT s ##eeee GX 33 336 408 412 472 490 497 S01 S06 S49 S74 602 695 

¢ 

HLTCT§= #44422 GX 731 758 
HOME OCO4O4R 254 3868 
INT OC30S2R SS6# S81# 691 7e5% 816s 
INTERR OQOO3046R cSes S61 582% 696% 7el# 724% 8:48 
JMPTBL OOOSSOR 364 4O78 
LONUM = #ae42% GX 44Q 450 675 
LOOP O00265R 3538 381 
MGIN 000274R 3618 368 
MAXREF O0021S4R 648 6608 
MAXRF1 O00216eR 6S4 6618 
MES1 003100R 734 8338 
MESIA 003110R 741 8358 
MES1O OQOl1e6eR S08 Scbhs 

Sil OO131IR Sil $308 
MES12 O0320SR 601 8488 
MESI3 903232R 714 BSe8 
MESI8 O0326eR 716 7$e2 8S68 
MESIS 003276R 719 765 esse 
MES2 003121R 744 837% 
MES2A 00313eR 737 8398 
MES3 003143R 747 84i8 
MES4 003160R 750 8448 
MESS 00317eR 75S 8468 
MEXIT Q00372R 3778 
MEXIT1 OO0O0402R 372 374 3818 

OO2464R 73i8 MSG 0 
PRSSCT O003034R 350+ 369% 370 373 8098 
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Pe ='.00000° 

PRINT = 4xee2% GX 

PRINTR= #2a0R2 GX 
PRIY = HuanEE GX 
PRI7 = eeeeEE GX 
PSW = REEERE = GX 
RANADR O02eel4R 
RAND = #80288 GX 
RANDAT 00173eR 
RANDAL 0017S56R 
RAND! OQ02e07eR 
RAND2 Q02074R 
ROCNT O01724R 
READD 001S30R 
RECS R 
RPBA 003064R 
RPCA 00. 
RFCAl1 003076R 
RPCS O030S6R 
RPCS1 O03066R 
RPDA 003070R 
RPOS 003074R 

RPER 003072R 
RPWC 003062R 
RO =000000 

Ri =~000001 

Re =4000002 
R3 =%000003 
RY =%000004 

RS =7000005 

SAVE 00221eR 
SCOPE$= seeeee GX 
SDUMP = xaxeee GX 
SEEK OOOSEOR 
SEKCK Q01040R 
SHIFT Q01764R 
SP =7000008 
START COOOOOR 
STATUS= C90256 
STKPTR= #24242 GX 
SWR = 4eeEEE GX 
TT = REREEH GX Y 
UNIT 003032R 

UNIT] Q026SeR 
UNTT2  O02672R 
UNITS Q02712R 
UNITY  00273eR 

6-SEP-76 
ERENCE TABLE -- USER SYMBOLS 

PAGE 21 

77k 4] Ye 
686% 697% 
600 713 

647 649 
647% 

674 

619 631% 
be! 635# 
536 6038 
S718 
$99% 7698 
578% 710 
579% 8238 

41G 466% 
438% 489% 
S80# Be4e8 
394 404 
8ebs 

Bels 
320 3e1 
614% 619% 
333% 334 
632% 636% 
$98 613% 
594 blex 
391% 392% 
626% 630% 
3Se 356% 
465 473% 
S66s 579 
652 6S5S* 

748 753 

387 359% 

HOe 

768 
718 

367 

567% 

749 

8198 

547 

401% 

587% 

710 
615% 

4Y4gs 
SS4 
756 

494 

S84# 

754 

S72 

403% 

590% 

620% 

462% 
555 

S46 
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UNITS  O02752R 
UNITS  008776R 
UNIT? O03012R 
VECTOR= 000254 
WAIT  O02210R 
WORK 36R 
WORK 1 
WORK2  O03042R 
WORK3  OO3044R 
WRITE  OO1354R 

001522R 
= 003314R 

16-SEP-76 15:47 PAGE ec 
CROSS REFERENCE TABLE -- USER SYMBOLS 

gip8 
44 
685 
4Sbe 
8138 

7938 

447 
Bills 
457 

7958 

10e 

4S0# 

4S9# 

7978 

4YSex 

460 

7998 

453 

8les 

8018 

455% 

8038 

460# 

8058 

462 675% 676% 
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ADC 
ADD 

. ABS. 000900 
003314 

MACYLL 271732) 16-SEP-76 15:47 PAGE 24 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

62e 
342 

536 

900 
oC! 

% ERRORS DETECTED: le 

Ln a we _— 

624 
356 

346 

6eS 
366 

358 

627 
$78 

368 

630 
590 

372 

680 

361 

619 

44B 

410 

841 

JOe2 

621 

496 

499 
g44 

623 

505 

518 

846 

626 

S14 

S61 

848 

628 

634 

651 

852 

629 

564 

495 

663 

856 

6S5 

703 

513 

69! 

8S8 

684 

708 

547 

693 

706 

“il 

$72 

562 

ssé 
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% DEFAULT GLOBALS GENERATED: 2S 

; , OZRPGB. SEQ/SOL /CRF /PAGNUM+DCRPGB 
UN-TIME: 2 7 1 SECONDS 

RUN: -TIME ROTIO: 154/11=12.4 
CORE USED: 6K (11 PAGES) 

KOe 
PAGE 2S 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 




