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REM *%. 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZRPC-C-D 

PRODUCT NAME: RPIIC MULTI DRIVE DIAGNOSTIC 

DATE RELEASED: APRIL, 1977 

MAINTAINER: DIAGNOSTIC GROUP 

ALTHOR: JOE STUBBLEBINE 

COPYRIGHT (C) 1972,1977 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NCTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO HEDRONS IBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS 

THE SOFTWARE DESERIBED IN THIS Oc UmENT IS FURNISHED UNQER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH 
THE TERMS OF SUCH LICENSE. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBIWITY 
FOR THE USE OR RELIABILITY CF ITS SOFTWARE JN EGLIPMEN™ 
THAT IS NOT SUPPLIED BY DIGITAL.
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i. ABSTRACT 

THIS PROGRAM WILL TEST UP TO EIGHT RPO2/RPO3 DRIVES 
ON AN _RP1IC DISK CONTROLLER. BASICALLY, THE PROGRAM 
WILL SEEK TO A RANDOM ADDRESS AND THEN WRITE AND 
READ RANDOM DATA. WHILE DATA IS BEING TRANSFERRED 
SEEK OPERATIONS WILL BE IN PROGRESS ON THE OTHER 
ORIVES. THE PURPOSE OF THE TEST IS TO CHECK FOR ANY 
aaa ON THE BUS WHILE TRYING TO KEEP ALL THE 

V . 

fu
 REQUIREMENTS 

EQUIPMENT 

POP-11 STANDARD FAMILY PROCESSOR 
RP11C DISK CONTROLLER WITH UP TO EIGHT RPO2/RPC3 
DISK DRIVES 

fo
 

-_
— 

2.2 STORAGE 

4K OF STORGGE IS REGUIRED TO RUN THIS TEST 

e.3 PRELIMINARY PROGRAMS 

OZRPA DISKLESS DIAGNOSTIC 
DZRPB CISK RELIABILITY CIAGNOSTIC 

qu
 

LCADING PROCEGURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 

4, STAPTING PROCEDURE 

4.3 CONTROL SWITCH SETTINGS 

SEE 5.1.1
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4.2 STARTING ADDRESS 

THE PROGRAM SHOULD ALWAYS BE STARTED AT e200. 

4.3 PROGRAM AND‘OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY USING ABS LOADER 

LOAD ADDRESS 200 

SET SWITCHES (SEE SEC. 5.1.1) 

PRESS START. 

THE PROGRAM WILL LOOP UNTIL STOPPED 

DUE 70 THE RANDOM NATURE OF THE PROGRAM THERE IS 
NO MEANINGFULL PASSCOUNT. IT IS RECOMMENDED 
THAT THE PROGRAM RUN AT LEAST HALF AN HOUR. 

(NOTE: THE FIRST PASS, A ‘QUICK VERIFY’ PASS, PERFORMS 
EACH OF THE FOUR TEST FUNCTIONS ON EACH ORIVE 
ONLY ONCE. THIS IS TO ENSURE THAT THE DRIVES ARE 
BASICALLY *THERE’ AND RUNNING. } 
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JPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

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

mn
 

—
 

S.1.: SWITCH SETTING ARE: 

SW61S,21..... HALF ON ERROR 
SW<l4> ..... NOT USED 
SWilL3>=1..... INHIEIT PRINTOUT 
SWile> ..... NOT USED 
SWéll> ..... NOT USED 
SW°1Q>=1...., ELL ON ERROR 
SW‘O7- THRU SW<O0>=1..... SELECT UNIT FCR TEST 

SW‘O00> CORRESPONDS TO UNIT O 
SW‘07> CORRESPONDS TO UNIT 7
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S.2.1 

$.2.2 

6.C 

€.1 

7.9 

HO 1 

HLT 

THIS ROUTINE IS ENTERED UPON DETECTION OF AN ERROR. 
T WILL TYPE THE PC OF THE ERROR AND ADDITIONAL 

ERRGE MHOHRET?RlecoDMES HRUTUDRCEERLE bay =eT 
TRAP CATCHER 

cAaTeH ai UnexereteD TRaeS” “IHEGE UNeNPECTED TRAPS 
OR INTERRUPTS WILL HALT AT THE VEUTSR +e 

ERRORS 

WHEN ERRORS ARE ENCOUNTERED, THE ADDRESS OF THE 
ERROR ALONG WITH THE CONTENTS OF RPOS, RPER, AND 
RPCS ARE TYPED. ALSO, THE CONTENTS OF THE SELECTED 
CYLINDER, HEAD AND SECTOR ADDRESS ARE TYPED. BY 
REFERRING TO THE LISTING, ADDITIONAL INFORMATION CAN 
BE FOUND REGARDING THE CAUSE OF THE ERROR IN THE 
COMMENT FIELD. WHEN _ APPROPRIATE RODI TIONAL 
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, THERE IS NO 
LOOPING ON EFFORS.
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8.0 MISCELLANENUS 

8.1 EXECUTION TIME 

DUE TO THE RANDOM NATURE OF THE PROGRAM THERE IS NO 
MEANINGFUL PASS COUNT. IT IS RECOMMENDED THAT THE 
PROGRAM ra LD RUN FOR HA 

NOTE IN 4.3 a FOR EXPLANATION OF QV PASS) 

8.2 STACK POINTER 

STACk IS INITIALLY SET TO SOO. 

8.3 ERROR INFORMATION 

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

LOCATION FROM TO 

1304 177564 177554 
1332 177566 177556 
1336 177564 177554 

9.2 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 SEFK IS ISSUED. THEN A RANDOM 
BUFFER IS SELECTED AND FILLED WITH RANOOM DATA. A 
SECTOR IS THEN WRITTEN, READ BACK AND COMPARED. 
THIS SEQUENCE IS THEN LOOPED UPON. DUE TO THE 
DIFFERENCE IN SEEK TIMES. WHICH DEPENDS ON THE 
RANDOM DISK ADORESS SELECTED, ALL UNITS ARE 
EXERCISED IN A RANDOM SELECTION.’ WHILE DATA IS 
BEING TRANSFERRED, SEEK OPERATIONS ARE IN PROGRESS.
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ab ;COPYRIGHT 1972,1977 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 

353 ;CONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRC CALLS 

323 ;GENERAL REGISTER ASSIGNMENTS 
324 oco0co RO=%0 
325 000001 R1=41 
326 00000 R 2% 

( = ae Boa0e4 Riera 
329 000005 RS=%S 
330 og0006 SP=%6 
331 000007 PC=%7 

333 ;STATUS REGISTER (PSW) BIT ASSIGNMENTS 
334 909901 C=1 ;C BIT 
335 000002 Vze ;V BIT 
336 090004 2=4 32 BIT 
237 900010 N=10 ;N BIT 
338 o000e0 T=20 ;7 BIT 
325 000340 PRI7=340 ;PRIORITY LEVEL 7 
345 900300 PRI6=300 ;PRIORITY LEVEL & 
341 000240 PRIS=240 ;PRIORITY LEVEL 5S 
242 000200 PRI4=200 ;PRIORITY LEVEL 4 
343 000140 PRI3=140 ;PRIORITY LEVEL 3 
344 000100 PRI2=100 ;PRIORITY LEVEL 2 
ai? go0040 PRI1=40 ;PRIORITY LEVEL | 

347 ; VECTOR ADDRESSES 
348 ogoco4 ERRVEC=4 ;ERROR VECTOR 
349 000010 RESVEC=10 ;RESERVED INST VECTOR 
350 060014 TBITVEC=14 ;T BIT VECTOR 
351 o00020 IOTVEC=e0 :10T TRAP VECTOR 
3$2 900024 PFVEC=2e4 :POWER FAIL VECTOR 
353 000030 EMTVEC=30 :EMT VECTOR 
aed 999034 TRAPVEC=34 ; TRAP VECTOR 

35E ;REGISTER ADDRESSES 
357 177776 PSW=177776 ;PROCESSOR STATUS REGISTER 
58 177569 TKS=177560 ; KEYBOARD CSR 

359 17756e TKB=17756e ;ADOR OF K YBQRRD BUFFER 
360 177564 TPS=177564 :TELEPRINTER CSR 
361 177S6E TPB=177566 ; TELEPRINTER BUFFER 
3be 177570 SWR=177570 ;CONSGLE SWITCH REGISTER 
ab3 177570 DISPLAY=177570 :CONSOLE DISPLAY REGISTER 

3E5 ; INITIAL STACK POINTER 
are 009500 STKPTR=500 sPROGRAM STACK PCINTER 

368 :BIT ASSIGNMENTS 
368 100000 B1S5=100000 
37C 040000 B14=40000 
371 de0000 813=20000 
372 O1SCGo B12=10000 
273 094000 B11=4000
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002000 
001009 

900001 

177572 
172340 
172342 
172344 
172346 
172350 
172352 
172354 
172356 
172300 
172302 
172304 
172306 
172310 
172312 
172314 
172316 
ooocds 
o000c0 

104400 

104000 

¢ 
cd 
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; MEMORY 

; INSTRUCTION EQUATES 
HL T=TRAP 

SCOPE=EMT 

; INDEX OF MACROS 
PE 

o
e
 

e
e
 
e
e
 ee
 

e
e
 

ey 

B10=2000 

KIPORS=17231e2 
KIPOR6=172314 
KIPOR7=172316 
RW=6 
UP=00 

INCEX OF CALLS 
COPE 
AVE 

REST 

MANAGEMENT REGISTER ASSIGNMENTS 

SRO=177572 
KIPARO=172340 
KIPARL=17234e 
KIPAR@=172344 
KIPARS=172346 
KIPARY=172350 
KIPARS=1723Se 
KIPARG=172354 
KIPAR7=172356 
KIPORO=172300 
KIPOR1=17230e 
KIPDRe=172304 

;HLT IS A TRAP TO THE ERROR ROUTINE 

;SCOPE IS AN EMT TRAP



000046 

o000Se 

000200 

601000 
001697 

001004 
001012 
001014 
001020 
001022 
001026 
001030 
001034 

001036 
001042 
GO1044 

RPC-A, RPLIC M —C~ -f\F 

Sh Saeed Si aR VS 

OO0046 
003002 
O0000S2 
000000 
000200 
012707 
001000 
o00oc0 
000000 

032737 

yaa 

002350 

040000 

000232 

000224 

177746 

000020 

177870 

LOL 
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MOV a0 aSTART PC :GO TO START OF TEST 

ICNT: 0 ;CONTAINS PASS COUNT 
LAD: 0 ;PROGRAM TRACE 
;SCOPE (EMT) SERVICE ROUTINE 
; THIS ROUTINE WILL LOOP IF AN ERRCR OCCURED AND 
;LOOP ON ERROR SWITCH IS SET (BIT 14). IF LOOPING IS INDICATED 
; Tmt CONTENTS OF “LAD EQUAL THE LOOP ADDRESS. IN ORDER 
;TO 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. 

SCOPES: BIT #814, JdaSWR ;LOOP ON ERROR? 
BEQ es ;BRANCH IF NO 
TST ERRFLG ;I1S THERE AN ERROR? 
BNE 1$ ;BRANCH IF YES 

es: cur ERRFLG i RESET ERROR CONDITION 

1§: MOV LAD, (SP) ;MODIFY RETURN ADDRESS 
RTI ,EXIT 

“ROUTINE TO SAVE REGISTERS ON THE STACK. 
“CALLED BY SAVE MACRO 
SAVES: MOV (SP)+.1$ ;SAVE RETURN PC 

NOV R5,-(SP) 
MOV RY’ =(SP)
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Po abac pte SA. BPAAG DUCT ARB 
486 001046 010346 MOV R3, -(SP) 
487 001050 010246 NOV Re, ~(SP) 

Ms BR Beg Bt Rade ney fdr {2B} 
490 001056 016707 oO0000 MOV 18; PC «RETURN 
491 001062 o00000 1S: 0 CONTAINS RETURN ADDRESS 
492 ROUTINE TO RESTORE REGISTERS savED ON THE STACK 
493 “CALLED BY REST MACRO 
494 QG1064 Ole667 oO0020 RESTS: MOV (SP)+, 18 -SAVE RETURN PC 
49S 001070 O12600 MOV (5P)4, RY 
496 001072 O12601 MOV (SP)+/Ri 
497 O01074 Ole602 MOV (SP)+'R2 
498 001076 O12603 MOV (SP)+°R3 
499 001100 O1e604 MOV (§P)4°R4 
S00 001102 012605 MOV (SP)+°R5 
501 001104 016707 900090 MOV 1$,PC -RETU 
S02 001110 od0000 1$: 0 i CENTRINS RETURN ADDR 
503 “ERROR SERVICE ROUTINE CALLED BY HLT 
S04 :THIS ROUTINE WILL HALT ON ERROR, RING THE BELL, AND 
505 : TRANSFER CONTROL TO A USER SUPPLIED ROUTINE IF SPECIFIED 
S06 001112 005737 177570 ERROR: TST JaSWR “HALT ON ERROR? 
507 001116 100001 BPL 3$ “BRANCH IF NO 
Sos o001120 cooo0o HALT 
509 OOll22 032737 oOO4000 177570 3%: BIT #811, d8SWR “RING THE BELL? 
S10 001130 001403 BEQ 1$ ‘BRANCH IF NO 
Sil 001132 OO04S67 OO01S6 JSR RS, PANTFS “FORCE PRINT THE MESSAGE 
Sl2 001136 001262 BELL 
513 OO1i40 032737 oO20000 177570 1S: BIT #813, d8SWR SKIP _TYPEOUT? 
E14 OO1146 OOl022 BNE 2$ ‘BRANCH IF YES 
SiS OO11S50 O04S67 o0D122 JSR RS, PRINTS PRINT MESSAGE 
S16 001154 O01264 ERRPC 
517 001156 011667 900074 MOV (6), HLTADS GET ERROR PC+2 
S18 OO01162 162767 oOO0002 ooD0b SUB #2, HL TADS MODIFY 
519 001170 117767 o00062 ocO00SE MOVB  @HLTADS.HLTCTS SAVE HLT ARGUEMENT 
520 001176 016767 OOO00SY 000370 MOY HL TADS, TTY 
S21 001204 004767 000146 JSR PC, PRINTR sTYPE LOCATION WITH LEADING ZEROS 
See 001210 004767 003754 JSR PC’ MSG :GO TO USER ERROR ROUTINE 
S23 001214 023737 O00042 oODo4G 2s: CMP ante, ae46 “ARE WE IN ACTL1 AUTO MODE” 
524 OOle22 01001 BNE “BRANCH IF NOT 
S25 001204 ocoocd HALT “HALT ON ERROR IF YES 
S26 001226 005737 177570 TST JaSWR “HALT ON ERROR IN SUR? 
527 OOle32 10000) BPL 4§ ‘BRANCH IF NO 
528 001234 O00000 HALT 
S°9 001236 052767 100000 oo0006 4S: BIS #815. ERRFLG -SET ERROR FLAG 
530 001244 00S267 OO00!0 INC ERRORS UPDATE ERROR COUNTER 
531 001250 000002 ATI 
532 001252 000000 ERRFLG: 0 
533 001254 oo0000 HL7CT$: O 
S34 001256 000000 HLTADS: 0 PC OF ERROR 
53S 001260 op0000 ERRORS: 0 “ERROR COUNT 
536 OOle62 000007 BELL: .ASCIZ <7) 
S37 001264 OOSOIS OOSOIS O41520 ERRPC: .ASCIZ <15><1e><15><12>'’PC= * 
538 O01272 o20075 000 
539 001276 EVEN 
Sug -THIS ROUTINE WILL PRINT AN ASCIZ MESSAGE. 
o41 ;THE MESSAGE MUST TERMINATE IN O
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poles 

801306 
001312 

001320 

001354 

601356 
001364 
001366 
001370 
001376 
001400 
001462 
001410 
00141e 
001416 
001424 
001426 
001432 
001434 
001436 
001440 
001446 
001450 
0014S4 

001S44 

032737 

000766 

032737 
001406 
000207 
032737 
001405 
000207 
112767 
O00G40e 
005067 
112767 
O10446 
012704 
105014 
000413 
10$014 
032767 
00100. 
006167 
106114 
006167 
106114 
006167 
106114 
105714 
001402 
105267 
105767 
001402 
1$2724 
105267 
901346 
022704 
001002 
112724 
105014 
004567 
0015S2 
012604 

020000 

o0000e 

177564 

000002 

177566 
177564 

020000 

020000 

006001 

000132 
17777e 

0015Se 

000100 

000120 

000112 

000104 

OOOO4E 
oo004e 

000060 
000031 

001552 

000060 

177534 

177570 

177570 

177570 

069140 

000125 

900102 

NO 
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PRINTS: BIT #813, J8SWR s INHIBIT TYPEOUTS? 
BEQ PANTRS BRANCH IF NO 
AOD te, JRS ‘UPDATE RETURN ADDR 

PRNTFS: 1318 aaTPs sWAIT FOR PRINTER TO FINISH 

MOV ks. -.5P) 
ADD #2; (SP) sADJUST RETURN PC 
MOV (RS), RS -GET MESSAGE ADDR 

18: isi (RS) -CHECK FOR TERMINATOR 

MOV (SP)+,R5 -GET RETURN ADDR 
RTS RS * RETURN 

2s: MOVB (RS)+, aeTPB “PRINT CHARACTER 
i318 ants “WAIT TILL DONE 

PRINTR: #813, daSWR ; INHIBIT TYPEOUT? 

BR 1$ 
: THIS ROUTINE TYPES A LOCATION IN OCTAL 

IT 
BEQ PRINTA “BRANCH IF NO 
RTS PC 

PRINTS: BIT 4813 aeSWR s INHIBIT TYPEOUT? 
BEG PR RINTS ‘BRANCH IF NO 

PRINTA: nove #1, PR iSET, ZERO FILL SWITCH 
+ 

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

-PTIT: MOV RY -~(SP) ‘SAVE R 
MOV #.PR+2,R4 > SET POINTER TO FIRST CHARACTER 
CLRB (RY) -CLEAR FIRST BYTE 
BR . PRF "ROTATE FIRST BIT 

-PRL:  CLRB (RY) “CLEAR BYTE OF CHAR 
BIT #100, .PR ‘BIT TYPING MODE 
BNE .PRF ?YES SKIP 2 ROTATES 
ROL TTY -ROTATE BIT INTO C 
ROLB = (4) “PACK IT 
ROL TTY 
ROLB~=s« (4) 

.PRF: ROL TTY 
ROLB ss (4) 
TSTB (4) -IS IT ZERO 
BEQ +6 SKIP INC 
INCB =. PR ‘SET FILL SWITCH 
TSTB ssc PR “CHECK FILL SWITCH 
BE .t6 :SKIP BITSET 
BISB (4) 4 ‘MAKE INTO ASCIZ CHAR 
INCB sont “INC COUNT 
BNE “PRL : REPEAT 
CMP #.PR+2,R4 ‘EMPTY BUFFER 
BNE +6 :SKIP IF NOT 
MOVE 80, (4) + -LOAD ONE ZERC 
CLRB (4) “NULL TERMINATOR 
JSR ; RS, PRINTS :PRINT MESSAGE 
PR+ 

MOV (SP)+,RY sRESTGRE R4
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000207 

012602 

177234 

000056 

000046 

001057 

047401 

ooco0e 

000014 
000006 
177154 

002026 
d02046 

177560 

177562 
000200 
000177 

177314 

177562 
177564 

000015 

177777 
177256 

MACY11 30(1046) 

.PR: 
TTY: 
RANOS: 

1§: 

4$: 

177566 «3S: 

RTS 
. BLKW 
0 

BO0e 
O6-JUN-77 14:48 PAGE 14 

PC 
le 

LONUM, Re 
R1 
HINUM, R21 
Re 
810S7,R0 
R1 
Re 
#47401 ,R1 
Re 
#6,Re 
Re, RO 
R} 
RO, LONUM 
R1,HINUM 
PC, RESTS 
PC 

R3, -(6) 
sINPUTS, R3 
sINPUTS420,R3 

96177560 

8177562, (3) 
#200, (3) 
8177, (3) 
3$ 

RS, PRINTS 

1$ 
38TKB,da°PB 
cuTPS 

815,13)¢ 
2s 
-113) 
RS, PRINTS 

(6)+,R3 

;SAVE THE REGISTERS 
;SET RO WITH LOW 
;SET Rl WITH HIGH 
;SET SHIFT COUNT 

;SHIFT RO LEFT AND 
:;ROTATE CARRY INTO R1 AND 
;ROTATE CARRY INTO Re 
;CHECK FOR DONE 

;ADD # TO MAKE X 129 
“PROPOGATE CARRY 
ADD 8 TO MAKE X 129 
PROPOGATE CARRY 

sPROPOGATE CARRY 
‘PROPOGATE CARRY 

;RESTORE THE REGISTERS 

;SAVE R3 
:GET BUFFER ADDR 

;WAIT FOR A CHAR 

HAR 
:GET RIO OF JUNK 
;1S IT A RUBOUT” 

3SKIP IF NO 

;PRINT MESSAGE 

;CLEAR_BUFFER AND START OVER 
;ECHO THE CHAR 

;WAIT FOR READY 
;CHECK FOR RETURN 

;LOOP IF_NOT RETURN 
;REMOVE THE RETURN 
:PRINT MESSAGE 

sRESTORE R3
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000207 

o00ce0 
006477 
00001e 

004767 
005067 
00S000 
105760 
001402 
00S200 

004767 
000207 

005700 
100771 
005067 
116067 
09300 
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000012 

176736 
O0de4e 

002026 

000166 
000212 
000154 

000176 

OOCO4— 

000002 

17€5Se 

000020 
o0¢026 

000212 

000162 

006332 

000106 

cOCO46 

900012 

COe 
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RTS PC ;RETURN 

INPUTS: .BLKW 20 
REAOM§: .ASCIZ °7°<«i1S<le> 
READLS: .ASCIZ <le> 

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

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

2s: TSTB —sINPUTS(RO) 
BEQ 1$ 
INC RO 
BR 2$ 

1$: DEC RO 
JSR PC PACS -GET OCTAL CHAR 
MOV PKS NUMS :PACK FIRST CHAR 
JSR PC, PACS ‘GET OCTAL CHAR 

ROL PKS 
ROL PKS 
ROL PKS 
BIS Pk$ NUMS :PACK SECOND CHAR 
ISR PC, PACS :GET OCTAL CHAR 

SWAB séPKS 
ROR PKS 
ROR PKS 
BIS PKS NUMS sPACK THIRD CHAR 
JSR PC PACS :GET OCTAL CHAR 
swag Ss PKS 
CLC 
ROL PKS 
BIS PKS. NUMS -PACK FOURTH CHAR 
JSR PC PACS :GET OCTAL CHAR 
SWAB K$ 
alte 
ROL PKS 
ROL PKS 
ROL PKS 
ROL PKS 
BIS PKS NUMS :PACK FIFTH CHAR 
BR PKEX1§ 

PKEX§: ADD 82,SP :MODIFY STACK 
PKEXIS: 

JSR PC, RESTS -RESTORE THE REGISTERS 
RTS pC EXIT 

PACS: TST RO 
BMI PKEX§ 
CLR PKS 
MOVB -INPUT§(RO).PK§ ;:GET INPUT CHAR 
DEC RC
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002334 O4e76? 177770 900002 
002342 000207 

002344 000000 PKS: 
c02346 o0000C NUMS: 

3177770, PkS :CLEAR UNWANTED BITS 
~
g
r
-
a
n
a
n
e
t
a
c
’
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0
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0
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716 
717? 002 012706 og0sc0 START: MOV aSTKPTR, SP “SET STACK POINTER 
718 000354 612737 000340 177776 MOV 9340, dePSW !LOCK UP INTERRUPTS 
7!9 002362 010767 OOlli2 175444 MOV SERROR 34 SETUP ERROR TRAP 
720 002370 Ole767 O00340 175440 MOV #PRI7, 46 
7el 000376 Ole767 OO1004 175424 MOV SCOPES 30 SETUP SCOPE TRAP 
Tee O0C404 012767 000340 175420 MOV aPRI7, 32 . 
723 000412 010737 005016 oo0254 MOV SOCLIAR JSVECTOR -SET UP DISK INTERRUPT VECTOR 
724 002420 012737 G00340 000256 MOV sie »QABTATUS 
725 O0NSh 023737 O0004e Oo00% CMP sARE WE IN ACTI1 AUTO MODE? 
72 002434 001403 BEQ “YES, SKIP TITLE 
727 002436 OO4S67 176634 JSR Re. PRINS :PRINT MESSAGE 
728 O0C442 O0S726 TITLE 
729 OOC444 905000 13: CLR RO 
730 002446 00S060 oOS460 CLRTAB: CLR DEVTBL(RO) -CLEAR THE DEVICE TABLE 
"31 0024S2 005720 TST (RO)+ 
732 0020454 O22700 oodeco CMP 8128. .RO 
733 000460 001372 BNE CLRTAB 
734 O00e%62 005737 oD004e TST aede -UNDER MONITOR CONTRO.” 
73S O0C%66 001424 BEQ c$ BRANCH IF NO 
736 00e470 o05000 CLR RO :CLEAR MODIFIER 
73? «000472 O0S00! CLR Ri 
738 002474 012777? o00001 cOo3202e 75: MOV #1, dRPCS j CLEAR THE CONTROLLER 
739 002502 110177 003200 MOVB RI‘ aRPCS) “SELECT UNIT 
74Q 902506 005777 003210 1ST aRPDS IS UNIT READY? 
741 Q02512 100403 BMI 6S :BRANCH IF YES 
742 002514 OSe760 100000 OOS4ED BIS #B1S,DEVTBL(RO) ;SET UNIT UNAVAILABLE BIT 
743 002522 060700 oc0020 b$: ADD #16.,RO “UPDATE MODIFIER 
744 Q02526 005201 INC RI ‘UPDATE UNIT NUMBER 
745 002530 032701 oO00010 BIT 883,R1 “ALL UNITS TESTED? 
746 O02eS34 001757 BEG 7§ “BRANCH IF NO 
747 002536 000420 BR 8S 
748 002540 612701 oocool S$: MOY #1,R1 
749 902544 9005000 CLR RO 
750 002546 030137 177579 2s: BIT R1, J8SWR -TEST THE SWITCH REGISTER 
751 oG25S2 001003 BNE 1§ :10 DETERMINE WHICH UNITS 
752 002554 052760 100000 o05460 BIS #B1S,DEVTBLiRO) :T0 TEST. IF THE UNIT IS UNAVAILABLE 
753 002562 062700 900020 18: AOD 816. _R0 :SET BIT 1S IN THE DEVICE TABLE 
754 002566 O000c4) cic 
75S 002570 006101 ROL RI 
76 002572 032701 ooo400 BIT #98,R1 HAVE ALL UNITS BEEN SCANNED? 
757 002676 001763 BEQ 2s : NO-BRANCH 
7€g 002600 000005 6S: RESET “CLEAR THE SYSTEM 
753 002602 004567 001746 JSR RS_EXTMEN >OETERMINE AMOUNT OF CORE 
760 002606 005067 OO3046 CLR UNIT SINITIALIZE POINTER 
76: O6ebl2 O0S067 OO3044 CLR PasscrT 
762 002616 005005 CLR RS 
763 OOe620 032765 100000 oos4s0 4S: BIT #815,DEV’BLiRS) ;IS UNIT AVAILABLE? 
764 O02626 001002 BNE 3$ BRANCH IF NO 
765 002630 004767 oOO01EC JSR PC, HOME :DO A HOME SEEK 
766 002634 005267 003020 38: INC UNTT “UPDATE UNIT 
7C7 OO264O O6270S 000020 ADD 816. ,R5 ‘UPDATE TABLE POINTER 
768 OCOCb44 032767 OD0010 of3006 BIT 883, UNIT ‘HAVE ALL UNITS BEEN HCMED? 
765 O026Se 001762 BEG 4§ NO-BRANCH 
770 002654 005067 002000 LoGP: CLR UNIT 
77, OG2e’e OOScos CLR RS
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002742 
002744 
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C32765 

022767 

001004 
004567 
006205 

OO0404 
022767 
001013 
004567 
006235 
013701 
001405 
oo000s 
004711 
ooG2e40 
oo0e4C 
000240 
000720 

116777 
005777 
100401 
104400 
112777 
012794 
005304 
001376 
032777 
001061 
104400 
016704 
005067 
116467 
012701 
005301 

005600 
005200 
001376 
06570} 
001372 

PYLT SDR DRIVE 

100000 

00S460 

000010 

002734 
002730 
000004 

176326 

o0s000 

176306 

o00o4e 

002649 
002674 

900015 
000025 

002000 

002S72 
000066 
003162 
000005 

005460 

902740 

177570 
002720 

002700 

O026E4 

002644 

O02E44 

000060 

MACYL1 30( 1046) 
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;BEGI 
"LOOP 
: TIME 
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;IS THE UNIT AVAILABLE” 
BRANCH IF NO 

i PERE ORM FUNCTION IN JMPTBL 
UPDATE UNIT 
‘UPDATE TABLE POINTER 
; HAVE ALL UNITS BEEN SCANNED? 
"NO BRANCH 
: INCREMENT JTERATION COUNTER 

-DISPLAY COUNT 
-TEST 10’ SEE iF v THIS IS THE FIRST TIME 
WE HAVE DONE THE FOUR TEST FUNCTIONS 
ON EACH DRIVE (SEEK SEKCK WRITE, READO). 

-BRANCH IF NO 
RINT MESSAGE 

OT ES A QUICK INDICATIGN THAT THE UNITS 
“ARE UP & RUNNING. 

;IS PASS COMPLETE? 
;BRANCH IF NO 
:PRINT MESSAGE 

;GET RETURN ADDRESS 

:RETURN TO MONITOR 

;LGOP 

;LOAD THE UNIT 8 
;IS THE UNIT READY” 
BRANCH IF READY 
;UNIT IS NOT READY 
:00 A HOME SEEK 

WAIT FOR SEEK TO START 

; 15 SEEK UNDER WAY SET 

SEEK UNDERWAY DIC NO” SET 

-DERTMINE ATTENTICN RESPONSE 
NNING OF DELAY 
TO ALLOW DRIVE 
TG BECOME READY 

MAIN: BIT #815, DEVTBL(RS) 
BNE 1$ 
MOV bevTaL (RS) RY 
JSR PC JIMPTBLIRY) 

18: INC UNIT 
ADD #16. RS 
BIT 82 UNIT 
BEQ 
INC PA Ws 
MOV PASSCT, JaSWR 
CNP #4, PASSCT 

BNE 25 
JSR RS PRINTS 
MES2O 

BR 2$+10 
23: CMP #5000, PASSCT 

BNE MEXITI 
JSR RS, PRINTS 
MES21 
MOV ae4e RI 
BEG MEXIT! 
RESET 

SENDAD: JSR PC, (RL) 
NOP 
NOP 
NOP 

MEXITL: BR LOOP 

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

HOME: MOVYB UNIT, aRPCS] 
TST JRPDS 
BMI 3 
HLT 

cg: MOVB 815, aRPCS 
MOV #25, R4 

13: DEC RY 
BNE i$ 
BIT 8810, JRPOS 
BNE 2 
HLT 

23: MOV UNIT.R4 
CLR ATTNE 
MOVB  ATTN(R4),ATTNB 
MOV #S,R1 
DEC Rl’ 

CLR RO 
7§: INC RO 

BNE ? 
bE: TST RI 

BNE .-12
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828 003120 005200 INC RO -TIME OUT ATTENTION BIT 
g23 993122 036777 000932 002672 BIT ATTNB. aRPOS iD10 ATTENTION SET? 

83! 003132 go ugh BNF RO iBto "4 fine Bur? 
832 003134 001367 BNE 6$ “BRANCH IF NO 
833 003136 104400 HLT ‘ATTENTION BIT DID NOT SET 

83S 003140 005777 O02S40 38: TST JRPCS “ANY DEVICE STATUS ERRORS? 
836 003144 100001 BPL 4§ :NO-BRANCH 
837 003146 104400 HLT ‘DEVICE STATUS ERROR AFTER HOME CCMMANS 
838 003150 116777 OO0004 ones44 4s: MOVB = ATTNB, RPDS :CLEAR ATTENTION BIT 
835 003156 000207 RTS PC EXIT 

841 003160 oco0000 ATTNB: O “CONTAINS ATTENTION BIT FOR CURRENT UNIT 
842 O031be O01 002 OO4 ATTN: BYTE 1,.2,4,10,20,40, 100,200 
843 003165 010 er-48) 040 
844 003170 100 200 
84S 
BYE EVEN 
847 -THIS TABLE DETERMINES WHERE CONTROL WILL GO FOR ANY 
94g “PARTICULAR UNIT. THE FIRST WORD OF THE DEVICE TABLE 
B43 ?15 USED AS A MODIFIER FOR A JSR INDIRECT INTO 
g50 : THE FOLLOWING TABLE. 

Q52 003172 o03e02 IMPTBL: SEEK ;SEEk A RANDOM CYLINDER 
853 003174 O03Si6 SEKCK :SEE IF SEEK IS COMPLETE 
854 003176 Oo4C30 WRITE :WRITE RANDOM DATA 
BSS 003200 04204 READD ?READ AND VERIFY RANDOM CATA 

857 : THIS ROUTINE WILL GENERATE A RANDOM CYLINDER 
858 “ADDRESS AND ISSUE A SEEK TO IT. THE FUNCTION 
859 ‘POINTER IN THE DEVICE TABLE WILL BE UPDATED TO 
B60 -CHECK FOR THE ATTENTION BIT. 

B62 003202 O16SES OOS464Y OOSH62 SEEK: MOV DEVTBL+4(RS),DEVTBL+2(RS) :SET UP CYLINDER FROM ACCRESS 
B63 903210 116777, 002444 002470 is MOVB = UNIT, aRPCS1 -SELECT THE UNIT 

865 003216 004767 176354 JSR PC, RANDS :GENERATE TWO RANDOM NOS. 
866 003222 016767 176466 O00c¢436 MOV LONUM, WORK 1 
B67 003230 O16767 176456 O00e432 MOV HINUM WORK2 
868 003236 03e777 O20000 o024sE BIT #813, RPDS -IS THIS AN RPO3? 
869 003244 OO1410 BEG 6$ BRANCH IF NO 
870 09324 042767 177000 002412 gic #177000, WORK 1 
871 003254 022767 000625 O0c494 CMP #625, WORK 1 GENERATE A CYLINDER ADDRESS 
872 003262 000755 BLT 1$ 
8732 003264 000407 BR 7§ 
B74 003266 O42767 177400 002372 6§: BIC #177400, WORK 
875 003274 022767 000312 002364 CMP #312, WORK1 sIS NUMBER TOO LARGE” 
876 003302 002745 BLT 1$ “BRANCH IF YES 
877 003304 026765 002356 oO0S4b2 73: CMP WORK1, DEVTBL+2(R8) 
878 003312 001741 BEQ 1$ 
879 003314 016765 002346 oOs4E4 MOV WORK 1, DEVTBL+4(RS) SAVE CYLINDER ADDRESS 
880 003322 016765 O02342 O0S466 MOV WORKe, DEVTBL +6(R5) “USE A RANDOM DATA BRSE 
BE! 003330 004767 176242 ISR PC, RANCS GENERATE TWO RANDOM NOS. 
B82 003334 O16767 176354 002324 MOV LONUM, WORK! 
S&3 O03342 O167E7 176344 O0e320 MOV HINUM, WORK2
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@84 003350 042767 177760 002310 BIC #177760, WORK 1 
88S 003356 022767 000011 002302 CMP 811, WORK GENERATE A RANDOM SECTOR 
BBs 003364 092003 BG 2 
887 003366 160767 000010 002272 U #8. WORKL 
888 003374 O42767 177740 O022b6 25: BIC #177740,WORK2  ;GENERATE A RANDOM TRACK 
889 003402 O22767 O00C23 O0ee60 CMP #23, WORKe 
890 003410 000003 BCE 3$ 
891 O03412 162767 000014 o02es0 SUB #14. WORK2 
B32 003420 116767 O0e244 02241 35: MOVB  WORK2,WORKI+1 | ;MERGE TRACK AND SECTOR ADDR 

894 003426 016765 002234 005470 MOV WORK1, DEVTBL+10(RS) -STORE RANDOM DISK ADDRESS 
895 003434 a0so65 005472 CLR DEVTBL+12(RS) CLEAR TIMEOUT COUNTER ; 
896 O03440 016577 005464 002246 MOV DEVTBL+4(RS), JRPCA “LOAD CYLINDER ADDRESS 
897 CO3446 016577 005470 COecd4e2 MOV DEVTBL+10(RS3, JRPDA “LOAD TRACK AND SECTCR 
998 O034S4 112777 000011 OOc2e22 MOVB 811, aRPCS “INITIATE A SEEK 
999 003462 Ole704 000025 MOV #25; R4 
9CO 003466 005304 4g; DEC RY WAIT FOR SEEK TO START 
901 003470 001376 BNE 4§ 
902 003472 032777 O020G0 002222 BIT #810, aRPDS -1S THE SEEK UNDERWAY? 
303 003500 001001 BNE S$ : YES-BRANCH 
304 003502 104400 HLT :SEEK UNDERWAY DID NOT SET 
30S 003504 G0S265 cos4E0 S$: INC DEVTBL (RS) “MODIFY FUNCTION POINTER TC 
906 003510 O0S265 905460 INC DEVTBL (RS) -CHECK FOR SEEK COMPLETE 
307 903514 990207 RTS PC tEXIT 

309 :THIS ROUTINE IS ENTERED AFTER A SEEK HAS BEEN ISSUEC. 
910 "iT CHECKS THE ATTENTION FLAG - IF CLEAR IT UPDATES THE 
9! TIMEOUT COUNTER AND CHECKS IT. IF SET IT VERIFIES 
312 THE SEEK FUNCTIONED PROPERLY. 

914 003516 016704 9002136 SEKCK: MOV UNIT. RY 
91S 003522 116467 003162 177430 MOVE ATTINIRY) ,ATTNB ;DETERMINE ATTENTION BIT 
916 003530 036777 177424 002184 BIT ATTNB, JRPDS TEST FOR ATTENTION FLAG 
917 003536 OO1014 BNE 1$ "BRANCH IF SET 
9:8 003540 005265 005472 INC DEVTBL+12(RS) | :UPDATE TIMEOUT COUNTER 
919 003544 022765 005900 ons472 CMP #5000, DEVTBL+12c AS) -DID OPERATION TIMECU? 
920 0035S2 101005 BHI 2s -NOT YET-BRANCH 
921 003554 116777 902100 oO02124 MOVB - UNIT, JRPCS1 “SELECT UNIT 
922 003562 104400 HLT :SEEK TIMED OUT 
923 003564 000447 BR 4 
924 003566 000207 ZS: RTS PC “EXIT 
92S 003570 116777 177364 002124 1$: MOYB ATTNB, JRPCS :CLEAR ATTENTION FLAG 
926 003576 116777 002056 O0el02 MCVB UNIT, JRPCS] ; SELECT UNIT 
927 002604 032777 002009 O021106 BIT #B810' JRPDS 1S SEEK UNDERWAY CLEAR? 
$28 003612 001402 BEQ 3$ IF YES-BRANCH 
329 003614 104400 HLT , “SEEK UNDERWAY DID NCT CLEAR 

a3 BRaPaR atti oo206c 2S: ST docs “ARE THERE ANY DEVICE STATLS ERRCRS” 
932 003624 100002 BPL c$ “ BRANCH-NO ERRORS 
933 003626 104400 HLT “DEVICE STATUS ERRORS 
934 003630 o00425 BR 4 
935 003632 017704 og20be cg: MOV aSUCA, RY :GET CURRENT CYLENDER ADDRESS 
93& 003636 O2046S O0S464 CMP RY DEYTBL+4:RS) :COES IT MATCH CYLINDER RESUESTEC” 
937 003642 001440 BEG 6$ : YES-BRANCH 
q32 003644 104400 HLT :SUCA AND <°L REQUESTEC CIC NOT COMPARE 
325 OO364 OONSE7 175424 JSR RS, PRINTS PRINT MESSAGE
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940 0036S2 003756 MES1O 
941 003654 016567 SOS464 175712 MOV DEVTBL+4(RS), TTY L SUPRESS ZEROS 

os - bo] ais Ai ARUe: Fat fa RESBREE "dah RUE 
UU 

945 003674 010467 175674 MOV RY, TTY 
346 003700 004767 1754S2 JSR PC PRINTR ; TYPE LOCATION WITH LEADING ZERCS 
aug hea es athe 004000 002010 4S: wy e611, @RPDS erence noe 

349 003714 re77> 000015 001762 MOVB aie ARPCS ; ISSUE HOME TRonMANE 
350 003722 105777 001756 TSTB aRets ;WAIT FOR DONE 
951 003726 100375 BPL 74 
952 003730 005777 001766 TST dRPOS ;WAIT FOR UNIT READY 
953 903734 100375 BPL 74 
954 003736 005065 O0S460 10$: CLR DEVTSL (RS) ;CLEAR FUNCTION POINTER 
955 003742 000207 RTS PC ;EXIT 
956 003744 005265 O0S460 6$: Tit DEVTBL(RS) 
957 003750 005265 005460 INC DEVTBL(RS; ;UPOATE FUNCTION POINTER 
324 003754 000207 RTS PC ;EXIT 

960 003756 O0050:5 O42S2e 052521 MESIO: .ASCIZ «15>¢!2)*REQUESTED CYLINDER= ° 
96: 003764 OS150S O42Se4 020104 
962 003772 O54S03 O44514 042116 
963 O04000 051105 020075 000 - 
964 004005 G15 O51412 O4152S5 MES11: .ASCIZ «15>*12>"SUCA REGISTER= ° 
965 OO040!e 02010! O42522 O044S07 
966 004020 OSele3 01105 020075 
967 04026 000 
368 004930 EVEN 

970 :THIS ROUTINE WILL WRITE A RANDOM SECTOR ON 
7} 7A RANDOM TRACK. THE CYLINDER HAS ALREADY 

$72 “BEEN SELECYED BY THE SEEK ROUTINE. 

974 OC4030 004767 000636 WRITE: JSR PC. RANADR :GENERATE A RANDOM BUFFER ADLER 
975 004034 012767 QOO400 001622 MOV 8400, WORK 
976 OO4O42 916701 001630 MOV BUFF ‘RI 
977 OO4O46 004767 900336 JSR PC_RANDAT GENERATE A RANDOM PATTERN 
978 OO40S2 116777 O01602 001626 MOVB - UNIT, ARPCS1 SELECT THE UNIT 
979 004060 032777 100000 001634 BIT 8815’ ORPDS -IS THE SELECTED UNIT REACY 
980 OO4066 001003 BNE 1$ : YES-BRANCH 
981 O04070 104400 HLT “SELECTED UNIT NOT READY 
38 004072 000167 000100 JMP WRTER :START SEQUENCE OVER 

984 004076 012777 177400 O01604 15: MOV 8-400, IRPWC -SETUP WORD COUNT REGISTER 
985 004104 016777 001566 OOl60C MGV BUFF. JRPBA “SETUP BUS ADOR REGISTER 
986 004112 016577 005464 001574 MOV DEVTBL+4(RS) aRPCA jE jGYGINOER AGOR 
987 004120 016577 005470 001570 MOV PEVTBLsio;BS° aRPDA ISK 8 ADDR. 
988 004126 005067 O01S46 CLR INT CLEAR TATERRUP 
989 004132 012737 GOO200 177776 MOV #PRIY aePSW ‘ALLOW INTERRUPT 
990 004140 005067 001530 CLR INTERR “CLEAR ERROR FLAG 
991 OO4144 112777 900113 001532 MOVB #8113. adRPCS LINITIATE WRITE WITH INTERRUPT 
992 004152 004767 Opd612 JSR PC WAIT > TIMEOUT THE OPERATION 
993 OO41SE 005767 061512 TST INtERR "ANY ERRORS? 
994 004162 oologS BNE WRTER :BRANCH IF YES 
995 O04164 O0Se65 COS4EC INC DEVTBL (RS) UPDATE FUNCTION PCINTER TS READ
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99% 004170 O0S26S5 005460 INC DEVTBL(RS) 
997 004174 000403 READD 
he BoYseB paRgRS ons4eO WRTER: cre PRVTBL (RS) sBRPTORE FUNCTION POINTER 

1 ;READ AND VERIFY THE DATA WRITTEN 
1002 
1003 004204 116777 001450 ooi474 READD: NOvE UNIT, ARPCS ; SELECT THE UNIT UNIT READY? 

4 ql s81s, ; ‘ tRBd BAdSAS BATA BA rt i BR Eh 
1006 222 1044 HLT :SELECTED UNIT NOT READY 
1007 2ee4% 000167 000152 JMP ROCNT 
1008 004230 012777 177400 o014Se 15: MOV 8-400, JRPWC ;LOAD WORD COUNT REGISTER 
1009 004236 016777 001434 001446 MOV BUFF SRPBA “LOAD BUS ADDR REGISTER 
1010 OO4244 062777 001000 001440 ADD #1000, aRPBA 
1911 OO42S2 016577 OOS464 001434 MOV DEVTBL+4(RS), IRPCA -SET CYLINDER ADOR 
1012 004260 316577 005470 001430 MOV DEVTBL+10(RS3, JRPDA “SETUP DISK ADDR. 
1913 004266 005067 001406 CLR INT -CLEAR INTERRUPT FLAG 
1014 004272 005067 001376 CLR INTERR “CLEAR ERROR FLAG 
1015 OO4276 112777 OOOL17 001460 MOVB 8117. dRPCS “INITIATE READ WITH INTERRUPT 
1016 004304 604767 OOO0460 JSR PC WAIT “TIMEOUT THE OPERATION 
1017 004310 032777 O40000 0012366 BIT #814, JRPCS ‘ANY HARD ERRORS? 
1018 004316 001031 BNE ROCNtT “BRANCH IF YES 
1019 004320 016701 0013Se MOV BUFF ,R1 
1920 004324 016702 001346 MOV BUFF Re 
1921 0904330 005003 CLR R3 
1022 004332 062701 o0!000 ADD #1000, R1 -START OF PATTERN BUFFER 
1023 004336 Oe2122 33: CMP (R1)+) (R2)+ ‘COMPARE DATR 
1024 004340 O01006 BNE 25 :BRANCH-DATA CID NOT COMPARE 
1925 004342 005203 INC R3 - INCREMENT COUNTER 
1026 004344 022703 osoo4c0 CMP 8400,R3 ‘HAS BUFFER BEEN SCANNEC 
1927 004350 001372 BNE 33 : BRANCH-NC 
Gee 004352 000167 oco0g24 JMP ROCNT 

1030 0043S Ol6267 177776 001070 2s: MOV -2(R2), EXPS 
1031 004364 016167 177776 OO10&4 MOV -2(R1) RECS 
1032 004372 004567 174700 JSR RS, PRIATS -PRINT MESSAGE 
1033 004376 006100 MES12 
1034 OO4400 104401 HL T +] -DATA DID NOT VERIFY 
1035 OO4402 O0S06S o0S5460 ROCNT: CLR DEVTBL(RS) ? INITIATE FUNCTION POINTER 
1036 004406 o00207 RTS PC EXIT 

1038 - GENERATE A RANDOM PATTERN 

1040 OO4410 016567 OOS466 000132 RANDAT: MOV DEVTBL+6(RS;, RAND! -GET RANDOM BASE 
1041 004416 016567 O0S470 000126 MGV DEVTBL+10(R5$ ,.RAND2 
1042 OO4424 016700 000120 MOV RAND, RO 
1043 004430 616704 O00116 MOV RAND2, PY . 
1044 904434 012703 000007 RANDAL: MOV #7,R3 ;SETUP SHIFT COUNT 
1045S OO444O COSo02 CLR Re 
1046 OO4442 006300 SHIFT: ASL RO -SHIFT RO LEFT AND 
1047 OO4444 ON6104 ROL RY “ROTATE CARRY INTO LSB OF RO INTC 4 
1048 OO4446 006102 ROL Re :ROTATE CARRY OUT OF RY INTO Re 
1049 OO44SO 005303 DEC R3 :DECREMENT R3 
1950 OO44S2 001373 SNE SHIFT : CONTINUE LOOP 
2351 OO44S4 066700 000070 @DD RAND] ,RO :ADC IN & TO MAKE X125
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10S2 OO4460 OO0SSO4 ADC RY :PROPOGATE CARRY 
10S3 OO4462 065704 O00064 ADD RAND2, RY -ADD IN # TO MAKE x129 
1054 OO4466 005502 adc Re ‘PROPOGATE CARRY 
1055 004470 062700 001057 ADD #1057,R0 ;ADD LOW CONSTANT 
1056 004474 905504 adc RY *PROPOGATE CARRY 
1057 004476 005502 ADC Re ‘PROPOGATE AGAIN 
1058 O04S00 062704 047401 ADD #47401,R4 -ADD HIGH CONSTANT 
1059 o04SO4 onssoe aoc Re 
1060 OO4S06 062702 ojn0nd6 add 86, Re 
1061 oO4Si2 060200 ADD R2,RO -REPRIME RO WITH HIGH DIGIT 
1962 004514 OOSSO4 ADC RY 
1063 004516 010067 000026 MOV RO, RAND! 
1064 oO04S22 010021 MOV RO; (R1)+ ;STORE DATA IN BUFFER 
1065 OO4S°4 005367 001134 DEC WORK 
1066 004530 OO14O6 BEQ EXGEN 
1067 004532 O10467 OO0014 MOV RY, RAND2 
1068 OO04S36 010421 MOV RY" (R1)¢ :STORE DATA IN BUFFER 
1069 04540 005367 001120 DEC WORK 
1070 OO4SH4Y 001333 BNE RANDAL ;FILL ENTIRE BUFFER 
1071 OO4S46 000207 EXGEN: RTS PC “EXIT 

10732 904550 oo00000 RAND: 0 
1074 004552 ooco00 RAND2: O 

1076 “THIS ROUTINE DETERMINcS THE TOTAL AMOUNT OF AVAILABLE 
1977 “CORE WITHOUT USING MEMORY MANAGEMENT. 

1079 OO4SS4Y 012737 000340 177776 EXTMEN: MOV #PRI7, a8PSW ;LOCKUP PRIORITY LEVEL 
1080 004562 012767 O04632 173214 mov anAXREF ,4 :SETUP IO BUS TRAP 

| 
{aed Baye se Bis Ps eat Aaeee8 MOV 817446 SAVE -START WITH 4K 
1083 OO4604 005777 900060 EXREF: TST aSAVE “REFERENCE MEMORY 
1084 OO4610 022767 157446 ogg0s2 CMP #157446, SAVE - TEST FOR 28K 
1085 004616 0O01001 BNE t *BRANCH IF LESS THAN 29k 
1086 OO04620 900407 BR MAXRF | 
1087 OO4622 062767 Oec000 ocooco4o 15: ADL #20000, SAVE «SETUP FOR NEXT REFERENCE 
1088 004630 000765 BR EXREF 

1090 “ENTER HERE WHEN IO BUS ERROR OCCURS 

10392 004632 162767 020000 000030 MAXREF: SUB #20000, SAVE 
1093 OO4640 012767 OO0006 173136 MAXRF1: MOV #6,4 ;RESTORE IO BUS TRAY 
1094 OO4646 005067 173134 CLR : 
1095 O046Se 005737 G0D04e TST #42 ;UNDER MONITOR CONTROL? 
1096 OO4656 001403 BEQ 1$ “BRANCH IF NO 
1097 OO4660 162767 005670 o00002 SUB #3000. , SAVE ‘ADJUST TOP OF CORE 
1098 OO4666 O0020S 1S: RTS RS *EXIT-SAVE=MAXIMUM MEMORY 
1099 004670 o00000 SAVE: QO ‘HIGHEST AVAILABLE LOCATION 

1191 “GENERATE A RANDOM BUFFER ADDRESS 

1103 OO4672 016704 177772 RANADR: MOV SAVE RY 
1104 004676 162704 G06250 Sus #ENDP RY ;DETERMINE BUFFER SIZE 
1105 004702 162704 oG2000 SUB #2000,R4 :ALLOW ROOM FOR DATA 
1106 OO470&6 004767 174664 JSR PC RANDS :GENERATE TWO RANDOM NCS. 
1197 OO4712 916767 174776 oDc7HE MOV LONUM, WORK 1



O02 
aa 

MO-11-DZRPC-A, RPLIC TI-DRIVE MACYL1 30(1046) O6-JUN-77 14:48 PAGE 24 
Beebe BTS F  BPHAG But Ta eR 

1108 004720 042767 00000: 900740 BIC #80 WORK} | ;MAKE NUMBER EVEN 
47 § 

1193 8 47 nest a ABRGSR 25: CMP Ra OnBR Kt “ENSURE THAT THE RANDOM 
Ll!1 004736 101005 BHI 1 sADDRESS FITS WITHIN AVAILABLE 
llle2 OO4N740 040367 000722 BIC R3, WORK 1 > MEMORY 
1113 004744 000241 CLC 
1114 004746 006003 ROR R3 
1115 004750 000770 BR 2s 
1116 004752 062767 006250 o00706 1S: ADO #ENDP , WORK! 
1117 004760 016767 O00702 000710 MOV WORK! , BUFF -SAVE BUFFER START ADDR. 
1118 O0476& 000207 RTS PC “EXIT 
1113 s TIMEOUT THE OCCURANCE OF AN INTERRUPT 

1121 004770 ooso00 WAIT: CLR RO 
liege 004772 905200 2s: INC RO 
1123 004774 005767 000700 TST INT sHAS INTERRUPT OCCURED? 
1124 005000 001005 BNE 1 ; YES-BRANCH 
11eS ooSod2 005700 TST RO “HAS OPERATION TIMED OUT? 
1126 005004 001372 BNE 2s - NO-BRANCH 
1127 OOSO06 104400 HLT ;UNIT TIMED OUT ON READ OR WRITE 
1128 005010 O0S267 o00660 INC INTERR “SET ERROR FLAG 
1128 005014 000207 18: RTS PC “EXIT 

1131 sENTERED UPON A DEVICE INTERRUPT. THIS ROUTINE 
1136 “WILL CHECK FOR AND REPORT DEVICE ERRORS 

1134 005016 032777 100000 vO00660 OSKINT: BIT #815, aRPCS sWHERE THER ANY ERRORS? 
1135S o0S02e4 oo140e BEQ 1S *BRANCH-NO ERRORS 
1136 G0S02¢6 000167 000110 IMP DSKER -REPORT ERROR 
1137 005032 016703 oO00640 13: MOV BUFF .R3 
1138 905036 062703 001000 ADD #1000, R3 
1139 S042 022765 000004 o0S460 CMP #4, OEVTBL(RS) ;IS THIS A WRITE? 
1140 005050 001402 BEQ 3$ ;BRANCH IF YES 
1141 005052 062703 001000 ACO #1090,R3 
1142 00S0S68 020377 000630 38: CMP R3, JRPBA :DID THE BUS ADDR TERMINATE PROPERLY” 
1143 005062 001425 BEG 2s ; YES-BRANCH 
1144 905064 104400 HLT :CONTENTS OF RPBA INCORRECT 
1145 S066 004567 174204 JSR RS, PRINTS “PRINT MESSAGE 
1146 005072 006125 MES13 
1147 005074 OO4S67 174176 JSR RS, PRINTS ;PRINT MESSAGE 
1148 005100 006155 MES18 
1149 005102 010367 174466 MOV R3, TTY 
1150 005106 004767 174244 JSR PC’ PRINTR : TYPE LOCATION WITH LEADING ZEROS 
1151 005112 OO4S67 174160 JSR RS, PRINTS “PRINT MESSAGE 
1152 005116 006171 MES19 
1153 005120 017767 OO0S66 174446 MOV JRPBA, TTY 
1154 005126 004767 174224 JSR PC PRINTR s TYPE LOCATION WITH LEADING ZEROS 
115S 005132 005267 000536 INC INTERR “SET ERROR FLAG 
1156 005136 000167 O00006 2s: JMP EXTINT 
1157 005142 104400 OSKER: HLT :REPORT INTERRUPT OISK ERROR 
1158 005144 005267 o00S24 INC INTERR -SET ERROR FLAG 
1159 005150 052767 000001 900522 EXTINT: BIS $B0, INT 
1160 005166 032777 100000 Oo0c36 IS: BIT #815, JRPDS 31S THE UNIT READY 
1161 005164 001774 BEG 1$ :NO-WAIT 
:16¢ 005166 oo0000e RTI :EXIT INTERRUPT
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Nett 
1100 

004567 
00S773 
016767 
004767 
G04S67 
006025 
017767 

000002 

17407e 

000446 
174150 
1740S2 

000470 
174116 
174032 

000446 
174076 
17401e 

173772 

GOS464 
174050 
173752 

000340 
00S471 
000326 
174016 
173720 

005470 
000300 
173770 
000001 

173660 

000030 
173724 
173640 

o000!e 
173704 

1740S6 MSG: 

174360 

174340 

174320 

174300 

174260 

000332 
174226 

000304 
174200 

173646 

174146 

174126 

MAC’ 11 30( 1046) 

es: 

EXP§: 0 
RECS 

“POSSIBLE UNITS. 

§ O=SEEK 

O6-JUN-77 

#81,HLTCTS 
1§ 
RS,PRINTS 

UNIT, TTY 
PC, PRINTS 
RS; PRINTS 

BRPOS, TTY 
PC, PRINTR 
RS; PRINTS 

SRPER, TTY 
PC, PRINTR 
RS; PRINTS 

BRPCS TTY 
PC, PRINTR 
RS; PRINTS 

DEVTBL+4(RS), TTY 
PC, PR SPRINTS 
RS; PRINTS 

M02 
14:48 PAGE 2S 

; TYPE ENTIRE MSG? 
;BRANCH IF NO 
;PRINT MESSAGE 

; TYPE _LOCATION-SUPRESS ZEROS 
;PRINT MESSAGE 

PRINT MESSAGE 

; TYPE LOCATION WITH LEADING ZERCS 
;PRINT MESSAGE 

; TYPE LOCATION WITH LEADING ZEROS 
;PRINT MESSAGE 

;PRINT MESSAGE 

WORK3 
DEVTBL+11(RS), WORKS 
WORK3, TTY 
PC, PRINTS 
RS; PRINTS 

; TYPE _LOCATION-SUPRESS ZEROS 
;PRINT MESSAGE 

DEVTBL+10(RS) , WORK3 
WORK3, TTY 
PC PRINTS 
#80, HLTCTS 
2g 
PC 

RS,PRINTS 

EXP§ TTY 
PC, PRINTR 
RS; PRINTS 

RECS, TTY 
PC, PRINTR 
PC 

TYPE EXPECTED - RECEIVED” 
:BRANCH IF YES 

:PRINT MESSAGE 

TYPE LOCATION WITH LEADING 
PRINT MESSAGE 

TYPE LOCATION WITH LEADING 

: 0 
DEVTBL IS A TABLE CONTAINING SLOTS FOR EACH OF EIGHT 

DURING THE OPERATION OF THE PROGRAM 
;RS IS USED AS A MODIFIER TO PCINT INTO THE TABLE TO 
;SELECT THE PROPER UNIT. 
;EIGHT ENTRIES(WORD) 

1 FUNCTION POINTER 

EACH UNIT SLOT CONTAINS 

; TYPE _LOCATION-SUPRESS ZEROS 

; TYPE LOCATION-SUPRESS ZEROS 

ZERCS 

ZEROS
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005460 

005S00 

00SSe0 

005540 

005560 

00S600 

005620 

005640 

005700 
005702 

005704 
005706 
00S710 
0057 12 
00S714 
005716 
00$720 
00$7ce 
005724 

000000 

000000 
OG0000 

176714 
176715 
176716 
176720 
176722 
176724 
176712 
176710 
176734 
0002S4 
0002SE 

02 
L. 
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2@=SEEK IN PROGRESS 
4=WRITE 

TIVE-UNIT IS NOT TESTED 

8 ett : R FROM ADDRESS-[NDICATES PREVIOUS CYLINDER POSITION 
+ RANDOM BASE FOR PATTERN GENERATION 
;5 RANDOM TRACK AND SECTOR ADDRESS 
ig GPL IROER SEEK TIMEOUT COUNTER 

?8 SPARE 

EVEN 
DEVTBL: 0 :UNIT O SLOT 

.=DEVTBL+20 
UNITL: O -UNIT 1 SLOT 

_=UNIT1+20 
JNIT2: 0 ;UNIT 2 SLOT 

.=UNIT2+20 
UNIT3: O ;UNIT 3 SLOT 

=UNIT3+20 
UNITY: 0 -UNIT 4 SLOT 

. sUNIT4+20 
UNITS: O :UNIT 5 SLOT 

-2UNITS+20 
UNITb: OQ ;UNIT& SLOT 

-=UNI T6420 
UNIT7: 6 sUNIT 7 SLOT 

~=UNIT7+20 

sRP11 CONSTANTS-MEMORY ASSIGNMENTS 
UNIT: -CURRENT UNTI UNDER TEST 
PASSCT: O ‘COUNTS EACH PASS THRU § UNITS 
WORK: 0 : TEMPORARY STORAGE AREA 
WORKI: O 
WORKe: QO 
WORK3: O 
NTERR: 0 : INTERRUPT ERROR FLAG 
UFF: 0 :STARTING ADDRESS OF BUFFER 

INT: 0 “INTERRUPT FLAG 
LAG: 0 “FLAG WORD 
ast 10 REGISTERS 
APCS: 176714 :DISK CONTROL REGISTER 
RPCS1: 176715 
RPWC: 176716 -DISK WORD COUNT REGISTER 
RPBA: 176729 “CURRENT ADDORSS REGISTER 
RPCA: 176722 ‘CYLINDER ADDRESS REGISTER 
RPDA: 176724 :DISK ADDRESS REGISTER 
RPER: 176712 “ERROR REGISTER 
RPDS: 176710 ?DRIVE STATUS REGISTER 
SUCA: 176734 “CURRENT CYLINDER ADDRESS 
VECTOR=254 “INTERRUPT VECTOR ADCR. 
STATUS=256 ‘CISK INTERRUPT STATUS 

:MESSAGES
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1276 005726 O0SOIS Oe 
le7? O00S734 461 OSS 
1278 QO0S74e S03 
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O0S0O1S OS4S03 O44S14 MES3: .ASCIZ <«15><12>/CYLINDER= / 
042116 051105 020075 

000 
015 OSe0le O40S2e MESH: .ASCIZ ¢<15><12>/TRACK= / 

01S OS1412 O41SCS MESS: .ASCIZ ¢(15><12>/SECTOR= / 

00S01S O40SO4Y O40S24 MESIe: .ASCIZ «15><12>/DATA COMPARE ERROR 
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O1S O4101e OS!1S525 MES13: .ASCIZ ¢15><12>/BUS ADDRESS INCORRECT. 
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Q1S O42412 OSOL3C MESI8: .ASCIZ «15><12>/EXPECTED / S 
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1S OS1012 O4150S MES19: .ASCIZ «15>°1e>/RECEIVEC - 
one O4eSeb «020104 

OS C1S O4¥e4l2 O¥2ll6 MES2O: .ASCIC «15)<1le. “END QUICK VERIFY PASS~ 
OO6212 OSOY4O 044525 045503 

20 O43111 
006226 020131 O40S20 051523 

O4e4i2 O42116 MESei: .ASCIZ <15>'1e>-“END PASS~ 
O0be42 OSOO4C 01501 900123 
cceesc 9000000 ENOP: Q ;START OF BUFFER AREA 

3S0r9: ENG 
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ATTN 003162 
ATTNS 003160 
BELL 00 1262 
QuFF 00S§76 
gc = 000001 
81 = 000002 
B10 = goe0odd 
Bi: = go4000 
Sle = 010000 
Bi3 = O20000 
Bl4 = 049000 
68:5 = 100000 
Be = QoCoo4 
B3 = 900010 
84 = 000020 
3¢ = 000040 
Bt = 000100 
97 = 000200 
88 = ooo40c 
B93 = 001000 
° = 000001! 
CLRTAB O02446 
SEVTBL 005460 
CISPLA= 177570 
OSKER 005142 
DOSKINT OOSO16 
EMTVEC= 000030 
NOP 006250 

ERRFLG O0i2eS2 
ERROR OOl1l12 
ERRORS O01 
ERRPC OOl2eb4 
ERRVEC= OO0004 
EXGEN OO04S46 
EXP§ 00S4S4 
EXREF QO4604 
EXTINY 005159 

. RBS. OO062Se 000 

ERRORS DETECTED: O 

Dake :DZRPCC 
PUN-TIME: 7 8 

12:50 

EXTMEN 
F 

RUN-TIME ROTEC: 305/16=18. 1 
CORE USED: 33K (65 PAGES) 

EGF LOZPPCCSES 

004SS4 
00S70e 
001712 

0060C3 

gpk Bake: SYSMAC.SML,OSKM: OZRPCC.P11 
1_ SECONDS 

36010060 

MACY11 30( 1046) 
SYMBOL TABLE 

COS 
14:48 PAGE 29 06-JUN-77 

MES1O 003756 
MES11 O04005 
MESl2 006100 
MESI3 006125 
MES18 Q061S5 
MESI9 006171 
MESe 006014 
MESeCA 0060eS 
MESCO 006205 
MESe1 006235 
MES3 006036 
MESY 0060S3 
MESS 006065 
MEXIT1 OQ0301e 
MSG 005170 
N = 000010 
NUMS 002346 
PACK$ 002074 
PACS 002314 
PASSCT Q00Sb6e2 
PFVEC = Q00024 
PKEX§$ 002302 
PKEXI$ 002306 
PKS 002344 
PRINTA OO014O2 
PRINTB OO1412 
PRINTR 001356 
PRINTS 001370 
PRINT§ 001276 
PRI1 = Q00040 
PRIe = 000100 
PRI3. = O00140 
PRIY = 000200 
PRIS = 000240 
PRI&6 = 000300 
PRI? = 000340 
PRNTF§ OO1314 

POPIO 411 

PSW os 
RANADR 
RANDAT 

P*
] 

b " 

wo
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