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1. ABSTRACT 

THE RPLIE PLL TT-ORIVE JSER Ra PROGRAM EXERCISES 1 10 8 RPO2 

hore OS Dates eats tas PCT EED Ero, Operator Fi Freeh 
OPERA IONS WATLE 

Ayaate RCE I coein ce Be pPEPATION 

TE OR A HIGH DRIVE POSITIONING RATE CAN BE 
MAINTAINED. 

ORMANCE OF EACH DISK DRIVE IS MONITORED BY THE PROGRAM. 

ae Eten sess De este THe OPTION OF oven. 
OMATIC Dr ASSIGN™CNT FEATURE. ) PROGRAM REPORTS 

A FOR EACH DRIVE BEING EXERCISED ON REQUEST FROM PERF ORE. De 
He Ra Toe oe ron erat AT AN INTERVAL DETERMINED BY THE 

ALL DATA TRANSFER COMMANDS ARE USED (I.£., READ 8 WRITES WITH AND 
WITHOUT IMPLIED SEEKS) AS WELL AS WRITE CHECK COMMANDS. 

THE DATA TRANSFER COMMANDS ARE SELECTED RANDOMLY EXCEPT FOR THE 
WRITE CHECK COMMAND. THE WRITE CHECK COMMAND IS USED to” VERIFY 
A PREVIOUS WRITE OPERATION. 

TOR COMMUNI CR TENS pes THROUGH THE TELETYPE; PROGRAM 
OPTIONS SELECTED BY SWITCH REGISTER SETTINGS. 

ALL COMMANDS DATA PATTERNS AND OATA BUFFER SIZES ARE SELECTED 
RePOOHL. YY hye proceed ABOITIONALLY THE SSES (EG, CYLINOER, 

SECTOR) FOR EACH TION ARE C Y. 

2. REQUIREMENTS 

2.1 EQUIPRENT 

REQUIRED 

POP-]1 PROCESSOR (WITH OR WITHOUT HARDWARE SWITCH REGISTER) 

PROGRAM LOADING bev ice 
KWile-L OR KWII-P CL 
RPLIE WITH 1 Reo RP OR 1 RPO3 

OPT TONAL 

4K TO 20K AOOITI MEMORY 
1 TO 7 ROOITIONAL "S-RPRO2’S OR RPO3’S ON THE SAME RPIILE 
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2.2 MEDIA 

THE PPLE ML T1-DRIVE EXERCISER PROGRAM REQUIRES FORMATTED DISK PACKS 

Bre S USED BY yn Precnen hi Be CEERSTE By Te tere FORNATTER 
PROGRAM (MAINDE C=} 1° 2) OR ‘Wd’ COMMAND OF THE RPLIE 
MULTI-DRIVE (SEE SECTION 4.4). 

2.3 PRELIMINARY PROGRAMS 

MAINDEC-11-D7P°w - RP 
MAINDEC-11-D2RPY - RP 
Say Soa gee - RP 
MAINOEC-11-DZRPe - RP 

fr 

pisces CONTROLLER TEST 

=
=
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f
e
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3. OPERATING THE PROGRAM 

T 2 itt 

3.1 ney BE CORDED ERO He PROPRIATE PeSIA UBING He AeeotiRTED "oue 

he C WILL Not PRE ne Me xDe Loreen he eS? Lonoch , 
THE ON OF THE 'XXDP’ LOADER) WILL BE PRESERVED, 

THE 'XXDP’ LOADER IS NOT PRESERVED IN AN BK PROCESSOR BECAUSE OF THE 
MEMORY REQUIREMENTS OF THE 'XXDP’ LOADER: THE PROGRAM THE 
*XXDP’ LOADER SPACE FOR BUFFER SPACE ON THE SK PROCE 

THE PROGRAM MAY BE INCLUDED IN AN 'XXDP’ CHAIN IF THE PROCESSOR T0 
RUN THE CHAIN IS lek OR GREATER. 
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00 3.2 ARTING TION FOR 200(8). PARAMETERS RF SSRI ERR EP Md Bio 
203 3.3 THE PROGRAM MA, BE RESTARTED FROM EITHER LOCRTION 200(8) OR 
om OR LOCATION 204 (8). 

206 3.4 SET THE "FORMAT? AND 'MAINTENANCE’ SWITCHES ON THE RPLIE TO ’NORMAL’: 
207 SET THE CONTROLLER WRITE LOCKOUT AND ORIVE WRITE ENRBLE SWITCHES AS 
oe REQUIRED. 

210 ONCE THE PROGRAM IS LOADED AND STARTED, OPERATIONS ARE INITIATED AND 
ay CONTROLLED BY KEYBORRO COMMANDS ANO SWITCH REGISTER SWITCH SETTINGS. 

sis IF THE PROGRAM IS BEING RUN AS PART OF AN 'XXDP’ CHAIN, THE 'T’ 
214 COMMAND IS NOT REQUIRED TO START THE TEST: THE PROGRAM MILL AUTOMATICALLY 
215 INITIATE A 'TA’ COMMAND. IF THE "XXDP’ CHAIN IS BEING HEED FROM 
216 AN RPO2, RPROZ, OR RPOJ, DRIVE O WILL Be BYPASSED WHEN THE Ta’ 
el? COMMAND’ IS ISSUED. NOTE THAT OPERATOR INTERVENTION IS NOY REQUIRED. 
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3.5 

3.8.1 

3.6 

3.6.1 

3.6.2 
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PRSS/TEST TERMINATION 

PASS TORMINATION 

re Bro’ OF Pass Coe Ts TBETERNINED BY PRRAPETER *SEKMOD' =” 
Tiote we » END OF PRSS OCCURS WHEN THE DRIVE 

Ins one 6.25 X 10t 9 "(1 X 1010 BITS). 
IF END OF PASS OCCURS WHEN THE DRIVE 
ihe PER ORHED 7 1x1 tb Teekse 

TEST TERMINATION 

THE TEST FOR A ORIVE IS TERMINATED (SW<O4> = 0) WHEN: 

A. ORIVE HAS COMPLETED THE NUMBER OF PASSES SPECIFIED IN 
PETER "PRSCNT’. 

B. THE TOTAL ERRORS ACCUMULATED EXCEED 100. 
C. A FATAL ERROR OCCURS. 

RUN TIME 

THE EXERCISER PROGRAM MAY BE RUN IN THO MODES. THE MODE IS 

oe EK ie ie a: i preReoe ‘ pbProdcnes 
eae ae rR ate eek HEAVY BOGE: IN A DATR TRANSFER 

PROGR FUN TINE VORTE iBRIES. GREA Y ING ON 
eroeen ey ABLE @K, THE 

Sain ha , AND BY SWITCHES O 8'1. 

RUN TIME IN ’DATA TRANSFER MODE’ 

14 HOURS FOR 1 ORIVE. 

(ADO 4 HOURS FOR EACH ADDITIONAL DRIVE TESTED.) 

NOTE: IF SW<O1> = 1 (NO SOFTWARE DATA CORP PRS IONS) , THE RUN TIMES 
ARE THE FOLLOWING VALUES, APPROXIMATEL 

12 HOURS FOR 1 DRIVE 

(ADD 3 HOURS FOR EACH ADDITIONAL DRIVE TESTED.) 

RUN TIME IN ’SEEK VERIFICATION MODE’ 

ASSUME THE FOLLOWING PARAMETERS VALUES: 

PARAMETER » BUR RSZ, = 1 SECTOR (400(8) WORDS) 
TER LT’ = ’FT’ 

PARAMETER 
SH‘OO> = 1 ¢ ONLY MCDE) 

17 HOURS FOR 1 DRIVE 
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40} (ADD 8 HOURS FOR EACH ADDITIONAL DRIVE TESTED.) 
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3.7 

3.8 

4.1 

C
i
 

UNIBUS & VECTOR ADDRESSES 

THE PROGRAM ASSUMES THE FOLLOWING UNIBUS AND VECTOR ADDRESSES. (REFER 
TO SECTION 4.2.2 FOR THE DOCATIONS A AT WHICH TO CHANGE THESE ADORESSES.) 

UNTBUS VECTOR 
UNIT ROORESS ROORESS _ 
RPLIE 175710 2sy 
TTY PRINTER 177564 NOT USED 
TTY KEYBOARD 177560 60 
KWLI-L 177546 100 
KWLL-P 172542 104 

SUBSYSTEMS WITH BOTH RPO2-RPRO2 AND RPOS DRIVES 
RPLIE SUBSYSTEMS WITH RPO2-RPROZ AND RPO DISK ORIVES. ARE_NOT 

vees, ith Fe pre ope PROGRAM IS RUN 
THER THE RPOe-RPRO2 DRIVES OR ON_A ON A SYETER WI WITH Pees DRives lee 

THE RPO3 DRIVES MUST BE POWERED OFF 

CONTROLLING THE PROGRAM 

PARAMETERS 

WHEN THE PROGRAM J STAR Ras cbten 1SSTant 200 PRELORDED PARAMETERS 
WILL BE ASSUMED. S STARTED FROM LOCATION 204, THE 
FOLLOWING MESSAGE WILL eT 

ENTER PARAMETERS: 

THE pRocran WILL THEN IDENTIFY THE PARAMETER BY THE NAME GIVEN BELOW, 
mo bal ‘LAL HE CURRENT VALUE OF THE PARAMETER (IN OCTAL) AND THE 

HE 
A CORRTFGE RETURN 1S ENTERED, THE PROGRAM WILL USE THE 

RT VALUE OF THE HE PARAMETER. THE RUBOUT KEY WILL ALLOW THE 
OPERA TOR TO AN CORRECT ee ENT pe ONT ROL U? WILL ALLOW AN 
ENTIRE ENTRY TO BE TED _ANO HE PROGRAM WILL TYPE 

Sesvelia aera SE URGES) HS ORE SIE TE, 
RETURN TO THE BEGINNING OF THe PARAMETER LIST. If A PERION IS 

NIRY OR IN PLACE. Or A BARGE TER Crenoe ENTRY. THE PROGRAM WILL 
USE THE PRESENT VALUES OF THE REMAINING PARAVie TERS AS DEFAULT VALUES. 

(NOTE: A PARAMETER ENTRY MUST BE TERMINATED BY A ’ CARRIAGE 
RETURN’ OR R 'PERIOD’ - ’CARRIAGE RETURN’. ) 
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KEYBOARD ENTRY PARAMETERS 

NAME 

BUFRSZ 

AUTOCK 

DEFAULT VALUE 
VALUE RANGE 

(SEE NOTE) 

1 1 - 1747 

) 0 - 377 

4 OQ - 'BUFRSZ’ 

(SEE NOTE) 
(SEE NOTE) 

23 0-23 
0 0 ~ 23 

ll O- i! 
0 0-11 

1 0 OR 1 

176710 N/A 
2S4 N/A 

3 0-7 

1 O OR 1 

FUNCTION 

CONTROLS THE MAXIMUM BUFFER 
SIZE USED FOR DATA TRANSFERS 

OF PASSES TO ENO OF 
TEST. 
DETERMINES THE INTERVAL _CIN 
MINUTES) BETWEEN AUTOMATIC 
PERF ORMANCE Y TYPEQUTS 
THE NUMBER OF DATA COMPARSION 
ERRORS PRINTED QUT IF SW<02>=0 
THE TMUM CYLINDER ADORESS 
THE MINIMUM CYLINOER ADORESS. 

THE MINIMUM SECTOR ADORE 
ree a Greater pore Ss 

THE UE IN IN 
IF €Q “pass 
GETERMIFED 8 BY THE 'WORDS READ’ 

i ide BY THe NUMBER 
SPITE UNIBUS ADDRESS 
RP11E VECTOR ADORESS 

CONTROLS THE APPROXIMATE 
RATIO OF READ TO WRITE 
ORDERS. 

VALUE  R/W RATIO 
N
O
U
S
 
I
M
H
O
 

ss
 

‘ £
 

IF EQ 1, THE PROGRAM 
PERFORM’ WRITE CHECKS AFTER 
EACH WRITE COMMAND. 
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4.1.2 

4.2 

v 
NOTE: THE PROGRAM WILL SELECT A MAXIMUM BUFFER SIZE WHICH w 

S_DETERMINE BY ie LA eesti eh The Oe maxTni BUFFER 
IZE ASSIGNE bits 

OPERATOR MAY SPECIF jy pa ANY YoOTHER rath ‘glee 8 aS Lomas AS THE 
VALUE SPECIFIED IS AT LEAST 4 WORDS BUT NO LARGER T 
THE INITIAL VALUE OF ’BUFRSZ’ DETERMINED BY THE PROGRAM. 

THE MAXIMUM VALUES FOR 'FC’ ALD 'LC’ ARE THE DETERMINED BY 
THE DRIVE TYPE BEING TESTED: 202 (10) FOR RPQ2’S; 40S (10) FOR 
RPO3’S; AND 40S (10) FOR SYSTEMS WITH BOTH RPOe’ $ AND RPO3’S. 

PERIPHERAL ADDRESSES AND OTHER LOCATIONS OF INTEREST 

TO ALTER THESE LOCATIONS, THE OPERATOR MUST MAKE MANUAL ENTRIES 
BEFORE THE PROGRAM IS STARTED. THE KEYBOARD ENTRY ROUTINE DOES 
NOT PROVIDE ACCESS TO THESE LOCATIONS. 

Loc TAG CONTENTS FUNCTION 

1el6 = SLKCSR «172540 RODRESS OF KWII1-P STATUS REGISTER 
1220 $LKCSB 172eS4e2 ADDRESS OF KW11-P COUNTER BUFFER 
le22 ss SLPVEC 104 KWL1-P VECTOR ADORESS 
L224 SLKS 177546 AODRESS OF KWLI-L STATUS REGISTER 
1226 SLLVEC 100 KW1i-L VECTOR ADDRESS 
1232 HZ 74 74 (60 DECIMAL) IF SYSTEM IS 60 HZ; 

62 (50 DECIMAL) IF SYSTEM IS SO HZ. 

SWITCH REGISTER SETTINGS 

IF THE DIAGNOSTIC IS RUN ON A CPU WITHOUT A SWITCH EIGEE IMLS HIS MSOHES UD HGH AL, 
HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOE 

ne ONTRINS BLL ONES (477777) THEN THE SOFTWARE suiTcH 

CONTROL : 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REG iat R FR Oe ola 175) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 

1) TYPE CONAROL G <¢G>; THIS WILL ALLOW THE TTY TO ENTER DATA INTO 
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM. 

) THe, WILL T : R= SXXXKANE (XXXXXX IS THE OCTAL CONTENTS OOF THe SOF TMARE ShITCH REGISTER. } 
3) RETER THE ’'NEW="’ HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE: 

OF THE FOLLOWIdG AT THE TTY: 

A) TYPE A NUMBER TO BE LOROED INTO LOC. 176 FOLLOWED BY A (CR), 
(ONLY NUMBERS BETWEEN O-7 WILL BE ACCEPTED AND ONLY & NUMGERS 

a 
4 

“
4



Se saliiimteentit a. undiene nd 

C
a
 

iene enemas te mere mnt nwmenmnrimnen Ee See 

30e 
MACYI3 27(732) Ol-NOV-76 15:32 PAGE 1S 

WILL 
TF A 
RE 

Pea ie ine FIRST Key PEPE SED THE SOFTWARE SWITCH 
GISTER CONTENTS WILL



9 
BS

Ra
RR

PH
LS

S 
SS

RA
PB

RE
R 

II
IA

 
P
A
S
O
 

ne
n 

co
ke
 

CSE
 
Se
n 

« 
in

 
oO
 

~
~
 

COe 
OZRP1-8, RPIIE MULTI-ORIVE EXERCISER PROGRAN MACYI1 27(732) O1-NOV-76 15:32 PAGE 16 
CB 

4.3 

4.3.1 

4.3.2 

B) eon CONTRO, yt» TS OCPRESSED THEN THE PROGRAM WILL SEND YOU 

: 
i
e
 _ 3 

SUMMARY 
aa tour on Aare TEQINT CHECK 00_NOT DERESIGN = 

DRIVES WHEN eno. OF TES EST PERCHED. 
Sup = DISPLAY SECTOR WHICH Fro 

TF DATA COMPARE Bouter SEE” DISPLAY REST 
OF BUFFER 

zl Ol DATA COMPaRSION ERRORS 
<I> = 1 INHIBIT DATA COMPORSION AFTER READ ORDERS 

Gu <0) = 1 READ OMLY MODE 

KEYBOARD COMMANDS 

COMMANDS CO THE ASSIGNMENT/DEASSIGNMENT OF ORIVES 
TOR TO REQUEST DRIVE PERFORMANCE SUMMARIES, AND ALL(M 

poten PACKS TO BE WRITTEN 

WHEN THE PROGRAM IS STARTED (OR (OR RESTARTED) KEYBOARD COMMANDS ARE 
not RECOGN NITIALIZED ITSELF. THE OPERATOR 

Seer eo are i. ps pros. FEVER INITIALIZATION ts BEEN 
scFone ED, THESE COMMARIS MA 

Ke ME OSL IS UCD OR ce reo 
OF A’ 

*T’ COMMAND 

USED TO ASSIGN A DRIVE(S) FOR TEST 

FORMAT: TN(CRD 

N = DRIVE MUNGER 010 70R ’R’. ENTRY MUST BE 
NIBTEE BY AC IAGE RETURN <CRD. 

EXAMPLE: TO<CR> - ASSIGN ORIVE 0 FOR TEST 
TAC? = ASSIGN ALL AVRILAGLE ORIVES FOR TEST 

more: HY SU See re 
*D’ COMMAND 

USED T0 DEASSIGN A DRIVE(S) BEING EXERCISED. 

FORMAT: ON<CR>
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213 N = ORIVE NUMBER. may eo TO OR ’A’. ENTRY MUST BE 
$13 TERMINIATED BY . 
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Bis Bac ER = Bessie RI Bafves BEING 
51? -, int er a8 NOTES: 1. If THe p Lomene rpREN SA ORIVE ligt ASSIGNED, THE 

eel 2. THE ORIVES WILL BE DEASSIGNED AS THEIR OPERATION COMPLETE. 
4 Ss > Me Beet ESEES. "hE BS ASE Bal or 

29 
528 4.3.3  °S’ COMMAND 

ef USED TQ REQUEST A PERFORMANCE SUMMARY TYPEOUT FOR THE REFERENCED 

$33 FORMAT: SNKCR> 

re " * PEGNMMTES oy PP USER Bal Ge MUST 
$3 EXAMPLE: sch - TYPEOUT PERE PERE OF SUMMARY FOR ORIVE 0 

40 FOR ALL DRIVES ee sie” 

Ste NOTES: 1. IE 558, 15-48 USED ONLY DRIVES BEING TESTED WILL 

2. IF PARAMETER + INTRVL Rvs IS NOT ZERO 

He SP Beas ee RE EEE 
3. IF THE SA’ C IS, spre PROGRAM WILL TYPEOUT 

He OPERATOR ENTE OPERATOR I.0.. AND The DRIVE 
1.0. FOR EACH DRIVE Brine’ STED. THE DATE AND TOR 
I.D. WILL NOT BE TYPED OUT IF NO DRIVES ARE BEING Ted. 

4.3.4  'W"’ COMMAND 

USED TO WRITE _A DATA PACK WITH DATA ACCEPTABLE TO THE RPOe MULTI- 
DRIVE EXERCISER PROGRAN.” 

FORMAT: WA<CR) 

N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'A’. ENTRY MUST BE 
TERMINATED BY A CARRIAGE RETURN <CR>. 

EXAMPLE: HWACCR> - Waite T3 PACKS ON a ne DRIVES. 
WO<CR> - E A DRTA PACK ON DRIVE 0 

NOTES: 1. THE ‘W’ COMMAND SHOULD NOT BE_USED UNLESS °BUFRS2’ 
PARAMETER IS APPROXIMATELY 1 TRACK IN SIZE - SOOO (10). CE

ER
I 
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2. THE ‘HW’ A SEQUENTIAL WRITE OF THE 

Bas eb ARPA RAPESEED, MRED, "YERA, 
FOENy! BEGINNING AT 'FC’, °FT’ AND 

MIMUING LC’, are 

3. a ny hoe Oe write HEARERS AND ASSUMES 

4. ne COMMAND CANNOT BE STARTED IF SWI°CH 0 (READ 

St a ty "CoRR, THE ORIVE RERFORTNE THE 
” COMMAND WILL IGNORE THE SWITCH. 

S. rf DATA WRITTEN 15 VER RIFTED_BY 8, "WRITE CHECK COMMAND’ 

4.3.5  °R’ COMMAND 

USED TO PERFORM A SEQUENTIAL READ OF THE PACK. 

FORMAT: RN<CRD 
Sw 

N = ORIVE NUMBER. MAY BE 0 TO 7 OR 'A’. ENTRY MUST BE 
TERMINATED BY A CARRIAGE RETURN (CR. | 

EXAMPLE: RACCR> - READ THE PACKS ON ALL OF THE ONLINE DRIVES. 
RO<CR> = READ THE PACK ON DRIVE 0. 

ERO.” MOEVER, ALL OPERATIONS HILL Ge SEQUENTIAL 
2. RN: THE PACK PACK STARTING AT ADORESS 

SEcirIED 6 BY, FT’ TO THE SS SPECIFIED 
BY’ Cte READ WILL Be or SEQUENTIAL. 

4.3.6 GENERAL COMMAND INFORMATION 

A. WHEN A COMMAND IS ENTERED, THE PROGRAM WILL TYPE OUT THE TIME 

B. IF THE COMMAND IS NOT VALID, THE PROGRAM WILL TYPE 
*INVALIO one , 

C. ORIVES RESIGNED (WITH THE ‘T° corto) OR DERSSIGNED (WITH THE 
"D’ COMMAND) MAY BE ENTERED IN ANY SEQUENCE. 

D. THE ERROR RESPONSES FROM THE PROGRAM ARE AS FOLLOWS 
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631 S. PERFORMANCE SUMMARY TYPEOUT 

e TRE VGA BT 
THe PRR OR CAN V3 DISPLAYED ON 

REQUEST BY THE OMMAND . 
THE PERFORMANCE SUMMARY TYPEOUT CONTAINS THE FOLLOWING FIELDS: 

640 "ORV? THE DRIVE NUMBER 
641 "PASS? THE PRESENT PASS COUNT FOR THE THE DRIVE. Ee 

Bas” Spee TE Neer &F SEE OPER TOne THE ORive Aree onMeD 
644 "SOFT’ re fed rer Pat BE Ore 
64S . ’ , T hoe re TA ERR 
646 *SUST? THE NUPSER OF ’SUSI? ERRORS 
647 *MISP? THE NUMBER OF POSITIONING ERRORS 
bNe OTHER’ THE TOTAL ERRORS OF OTHER TYPES 

£50 
p51 S.2 SOFT/HARD ERROR DEFINITIONS 

653 5.2.1 HARD ERRORS 

655 ’ *  °MPE’ AND 'LPE? WHICH ARE NOT RECOVERSBLE AFTER 
655 1S ETRY ache re FOUL Seed BY 3 HOME SEEK AND A RE-SEEK TO THE 
657 ERROR CYLINDER AND 10 ADDITIONAL RETRY ATTEMPTS. 

53 5.2.2 SOFT ERRORS 

651 ‘COME’. "MRE’. OR 'LPE’ ERRORS WHICH ARE RECCVERGSLE DURING THE 
bbe 10 RETRY, HOME SEEK, RE-SEEK, 10 RETRY SEQUENCE DESCRIBED ABOVE. 

664 
665 
bbb 6. DATA CHECKING & ERROR RECOVERY 

668 
669 6.1 DATA COMPARISON 

Boy DATA COMPARISON OCCURS AFTER ERCH READ ORDER UNDER THE THE FOLLOWING 
b7e CONDITIONS: 

se A. THE ORDER TERMINATED WITH NO ERROR. 

676 8. THE OPERATION TERMINATED WITH A DATA ERROR BUT READ CORRECTLY 
B77 CORRECTLY AFTER RETRY ATTEMPTS. 

673 6.2 VERIFICATION OF DATA WRITTEN 

681 AFTER EACH WRITE OPERATION, THE DATA WRITTEN IS CHECKED WITH A 
&o2 WRITE C COMMAND - IF PARAMETER 'AUTOCK’ IS "1". 
be CIF | ahOCK? IS '0’, WRITE CHECKS WILL BE PERFORMED RANDOMLY. ) 

685 
686 
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587 
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v 

698 ?, ERROR MESSAGES 

oad 
63 DRIVE (IF @vA Es a SP Salat ea Us. 
633 PRocneH CONTA NO CODED 
4 (ASSUMING THAT SWc1S> RS: NOT? ceri 
695 PROGRAM Ser Tion ta HAS OCCURED OR A CENTRAL PROCESSOR ATL ORE tek HAS 

£33 OCCURED. 
6 ERROR MESSAGES ARE ROE up OF SEVERAL LINES. are PE OF Erne 

00 POSSTELE enon fessnck Lines wich ra PPEAR ARE GIVEN N THE 
701 SECTION DESCRIBING THE PARTICULAR 

703 7.1 ERROR DESCRIPTION LINES 

70 (THE MESSAGE TAGS ARE GIVEN FOR REFERENCE.) 

707 MESSAGE 
708 TAG TEXT 

7 _ — 
ay EM! RP11 DIDN'T RESPOND TO ADDRESSING 

713 WHEN THE PROGRAM ADDRESSED THE RP11, A BUS TIMEOUT 
zi OCCURED . 

71 EMe "INVALID RP11 COMMAND’ 

718 THE PROGRAM ATTEMP ISSUE AN INVALID RP11 COMMAND. 
719 eroreare ef EITHER A A PROGRAMMING ERROR OR THIS prone IND 

RAL PROCE 720 A 
7el 
eee EM3 "UNDEFINED INTERRUPT FROM THE RPI1’ 

724 ya FROM is OCCURED AND NO ATTENTION BITS 
55° tere T AND NO WAS UNDERWAY. 

oe? EM10 *CAN’T MATCH DATA READ WITH A PATTERN’ 

T TA T T IDENTIFY T. TA 7 TEE PRA COMPARSION ROUTINE CANNO IDENTIFY THE DA 

p36 EMle "DATA COMPARSION ERROR’ 

T ION ROUTI TO TIFY THE DATA eS PATTERN; HOMEVER, A COMPARS[ON ERROR OUCURED. 
LEU EMIS *"ERR’ NOT SET BUT *RPER’ CONTENTS NOT ZERO’ 

739 THE ERROR BIT IN ’RPCS’ WAS NOT SET BUT ONE OR MORE 
740 ERROR BITS WAS SET IN THE ERROR REGISTER. 

EM16 "WORD COUNT NOT ZERO OR BUFFER ADDRESS WRONG 

2
2
7
 

w
i
v
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744 AFTER AN ERROR FREE DATA TRANSFER, THE WORD COUNT REGISTER 
745 DID NOT GO TO ZERO OR THE BUFFER ADDRESS REGISTER CONTENTS 
746 WERE INCORRECT. 
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74? EM17 

751 EM20 

783 EM27 

793 EM33 

798 EM34 

MOe 
MACY11 27(732) O1-NOV-76 15:32 PAGE cb 

"SOFTWARE TIMEOUT DURING POSITIONING’ 

A SEEK OR HOME SEEK COMMAND DIO NOT COMPLETE WITHIN 1 SECOND. 

"SOFTWARE TIMEOUT DURING 1/0’ 

DATA ANSFER OR WRITE THECK COMMAND DID NOT COMPLETE WITHIN 

‘DRIVE OFFLINE’ 
THE INDICATED DRIVE HAS GONE OFFLINE. 
"DRIVE UNSAFE? 
THE INDICATED DRIVE HAS BECOME UNSAFE. 
"SEEK INCOMPLETE’ 

R SEEK INCOMPLETE ERROR HAS OCCURED ON THE INDICATED 

*UNIBUS TRANSFER ERROR’ 

A UNIBUS TIMING ERROR OR NON-EXISTENT MEMORY ERROR HAS 
OCCURED. 

*CONTROLLER ERROR’ 

A MODE’ ERROR OR A 'PROGRAN’ ERROR HAS OCCURED. 

"NON-EXISTENT DISK ADDRESS’ 

A NON-EXISTENT SECTOR, TRACK, OR CYLINDER ERROR HAS 
OCCURED. 

"DATA ERROR’ 

ANY OR ALL OF THE FOLLOWING ERRORS OCCURED: ’CHECKSUN’ 
ERROR, ’WORD PARITY ERROR’, OR "LONGITUDINAL PARITY’ ERROR. 

"WRITE CHECK ERROR (NO DATA ERROR)’ 

A WRITE CHECK ERROR OCCURED. _'CHECKSUM’, ’WORD PARITY 
ERROR’, OR ’LONGITUDINAL PARITY’ ERROR BITS WERE NOT SET. 

"WRITE CHECK ERROR (DATA ERROR BITS SET)’ 

A WRITE CHECK ERROR OCCURED. * CHECKSUM’ 
"LONGITUDINAL PARITY’ ERROR BITS WERE SET. 

"HERDER NOT FOUND’ 

A 'HEROER NOT FOUND’ ERROR OCCURED. THE PROGRAM VERIFIED 
THAT THE DISK WAS ON THE CORRECT CYLINDER. 

' 

"WORD PARITY’, OR 
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1B. 

803 EM35 "FORMAT ERROR WHILE SEARCHING FOR INITIAL SECTOR’ 

Bue A 'FORMAT ERROR’ WAS DETECTED WHILE THE CONTROLLER WAS 
808 SEARCHING FOR THE FIRST SECTOR OF THE DATA TO BE TRANSFERED. 

Bog EM36 "HEADER NOT FOUND, CYLINDER IN HEADER DOES NOT COMPARE’ 

810 A HEADER NOT FOUND ERROR OCCURED. THE PROGRAM READ THE 
Bll HEADER OF THE SECTOR BEING SEARCHED FOR (USING A HEADER 
812 READ) AND THE CYLINDER RODRESS FIELD IN THE HEADER OID NOT 
813 Cc WITH THE CYLINDER THE DISK WAS EXPECTED TO BE AT. 
814 THE PROGRAM ISSUES A HOME SEEK TO THE DRIVE AFTER REFORTING 
B15 THIS ERROR. 

gu EM37 =. "DIFFERENT ERROR DURING RETRY’ 

813 DURING ERROR RECOVERY OR RETRY A DIFFERENT ERROR TYPE OCCURED. 

gel EM43 = ERR’ SET BUT NO ERROR BITS SET’ 

823 "ERR’ IN *RPCS’ WAS SET, BUT NO ERROR BITS IN 'RPER’ WERE 
ge SET. 

get EM44 WRITE PROTECTION VIOLATION’ 

88 THE PROGRAM ATTEMPTED TO WRITE ON A WRITE PROTECTED DRIVE. 

EM4S "FORMAT ERROR DURING 1/0’ 

B32 A ‘FORMAT ERROR’ WAS DETECTED WHILE THE CONTROLLER WAS 
833 SEARCHING FOR THE SECOND OR SUBSEQUENT SECTOR TO BE TRANSFERED. 

B35 
836 
ree 8. PROGRAM DESCRIPTION 

a0 8.1 PROGRAM OPERATION 

PR ARTED F ATI T te Prbare ieee Bee CLEARED On INITIAL UZED, © THE PaRaETERs GRTCH Fe 
ae En Cort x ENTRY CONTROL ARE CHECKED FOR VALIDITY AND 

846 cone gTE er fame Teer ANO THE KWli-L OR KW11-P CLOCK IS STARTED. 
647 WHEN THESE™ ert iad HAVE BEEN COMPLETED, THE PROGRAM TYPES OUT 
B48 PROGRAM INTIALIZE COMPLETE’. COMMAND ENTRIES WILL NOW BE ACCEPTED . 
nae BY THE PROGRAM 

ay THE PROGRAM SCANS ITS INTERNAL ASSIGNMENT TABLES, LOOKING FOR: sf 

853 1) ORIVES 19 ASSIGN/DEASSIGN 
eS4 2) PERFORMANCE SUMMARY TYPEOUT REQUESTS 
8S5 3) ORIVES REQUIRING COMMAND INITIATION, BUFFER ASSIGNEMENT, i 

OR PARAMETER SELECTION. 
857 4) DRIVES COMPLETING CURRENT OPERATIONS. 
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. \ 

esg HE PROGRAM CONTINUES SCANNING ITS TABLES UNTIL AN ENTRY FS FOUND. 
950 Hs THE CASE OF THE PROGRAM AT WTA s START, THE FIRST E WILL 
be] BY THE OPERATOR WHEN A ORIVE IS ASSIGNED (°T*? COMMAND). 

863 WHEN A DRIVE IS ASSIGNED, KEYBORRD ENTRY ROUTINE VERIFIES THAT THE 
854 OR VE_IS PRESENT AND ao 1S tree ASSIGNMENT ROUTINE 
B65 HEN ISSUES A HOME SEEK INS 

867 PARAMETERS FOR THE OPERATION ORE SELE CTED AND A 1S ASSIGNED. IF 
868 THE OPERATION IS A WR UTE OR CK ORDER, THE ASSIGNED BUFF 
G59 AILL BE FILLEG WITH THE SE'E sae TERN (WRITE CHECK ORDERS ARE 
870 ISSUED PETER EACH ewer ORJER sees WRITE CHECK ORDER USES THE 
871 PROVE TERS SE ECT THE PRECEEDING WRITE ORDER.) CONTROL 
872 “COMMAND INITIATION DESCR ‘ TION) 

874 WHEN THE DATA TRANSFER OPERATION IS COMPLETE. THE DRIVE REGISTERS 
87 ARE STORED AND A DATA TRANSFER IS INITIATED FOR A WAITING DRIVE. 

DRIVE RE IF THE OPERATION HAS BEEN COMPLE TED NORMALLY, THE SAVED 

LIST. THE THEN 
IVE AND RESELECTS AND 

TIATES ANOYHER OPERATION ON THE RELEASED DRIVE. 

WHICH OCCUR ARE PROCESSED IN THE FOLLOWING ORDER. MULTIPLE 
RRORS WILL BE REPORTED AS THE FIRST ERROR TYPE CHECKED. 

A. ERRORS REPORTED FOR OPERATIONS WHICH HAVE NOT COMPLETED NORMALLY. 

SOFT TIMEOUT DURING POSITIONING - EM17 
SOF Tia TIMEOUT DURING - EMe0 
DRIVE OFFLINE - Ee 
ORIVE UNSAFE - EM22 

B. ERRORS REPORTED FOR OPERATIONS WHICH COMPLETE NORMALLY. 

SEEK INCOMPLE 

ae 
NON-EXTS / CES EMC6 
DATA ERAOR = 
WITE CheCx £Om (HO DATA ERROR) - EM3e 

CHE CK TA ERROR BITS SET) - EN33 WR 
He R NOT F = 
ay Pt WHI ARCHING FOR INITIAL SECTOR - ENGS 

SPE ST. ol” 
T ERROR DURING 

Se
e 

ER
R 

CE
NC

E 
S R

SA
 

T O
RE
 
SO
RE
 

ORS
 

oda
 a

 
w
o
 

e
r
e
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ERRORS NOT FLAGGED BY THE HAROWARE ERROR DETECTION LOGIC. 

RP11 OION’T TO AOORESSING - EM 

BiH ea ak rep T FROM THE RPJ1 - EMG 
eT ean TA READ WITH A PATTERN EM19 

ERRORS - EM 
T_BUT 'RPER’ 

1 tte og TT 
"SonTENTS Nor ZERO - EMIS 

WRONG - EM16 
* SET - EPN3 

SELECTION OF OPERATION VARIABLES 

SECTOR pores bee TtON IS tor BETWEEN THE Ls I a IN 
Bef, AND’ LECTION | 

WEEN SWS T ine CYLINOER DER ROORESS 
SELECTION IS RANDOM BETWEEN AAO 'LC’. 

THE GUFFER SIZE ode - 
VALE {N Mp erat ite! TECTED. oat Ne cut re Te 
THAT AT LERST 4 WORDS N THE DATA THE on 
SECTOR. TS IS_NECES GuIRES 4 e LocaT ONS 
IN THE DATA ION OF THE es TO BE TO MATCH THE DATA 
TO A PATTERN FOR DATA COMPARISON 

ie LAN WRITTEN IS RANDOMLY SELECTED AMONG THE 20 (8) STANDARD 

Sa ONLY If Tre. PREVIOUS ORDER WAS A igtITE COMAPO. 
HE FIRST ORDER PERFORMED AFTER A UNIT IS ASSIGNED WITH A 

Fyrot OPEART Of Pe THe RINIPUM OR creRTING VALLES” OF 

TED RANDOMLY. PRE 

He 

ie
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8.3 DATA PATTERNS 

PEL Bie eas 2 aerate itanae 
cata rn a ON A SECTOR BASIS: a 1g REA / FIRST 4 BoRn WORE 6 
FO ec TOR, ATE PROGRAM MATCHES THE DATA 10 OME OF THE FOLLOWING 

PATTERN °8’ IS DEFINED AS THE "WORST CASE’ PATTERN. ; 

PAT2 PATS PATY PATS PATG& PAT 7 
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= COPeR FO OrRe 18 RPLIE MULTI-ORIVE EXERCISER PROGRAM 

Pasi estat EalerenT ti 

IEPROGRON BY C. HESS/. ROMER 

i STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
j BPACKAGE (MAINDEC-11-DZQRC-C1), MAR 24, 1976. 

‘Samm. OPERATIONAL SWITCH SETTINGS 

if SAITEN use 
;# 15 HALT ON ERROR 
i 13 INHIBIT ERROR TYPEOUTS 
3% 3 Baar ATUS 
i 6 TBI | 
;# S CHANGE NT VALUES) 
i q nee Far ectn bike Co nF DEASSIGN 

z ; f a ee ey, ce 
if 

i i Iseqeyt Ata corPRRSTON ATE AFTER BREAD ORDERS 

-SBTTL BASIC DEFINITIONS 

{YINITIAL BOORESS CF THE STACK POINTER #8 1100 #2% 

SEQUIV bP error ;;BRSIC DEFINITION OF ERROR CALL 
“EQUIV TOT; SCOPE >sBASIC DEFINITION OF SCOPE CALL 

- #MISCELLANEOUS DEFINITI 
T= $1 800E FOR HORIZONTAL TAB 
LF i FOR LINE FEED 
CR= 3: FOR CARRIA“E RETURN 
CRLF = FOR CARRIALE RETURN-LINE FEED 

ll 
l2 
1S 
F480) : 

au IV Py, Pau 3 PROCESSOR STATUS WORD 

S zi + Boch LIMIT REGISTER 

Ra. ER a 
jCENERAL PURPOSE REGISTER 

= 8 f 
RSz xS 3 I 
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DEFINITIONS (BITOO TO BIT1S) 
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BITO3= 10 
BITde= 4 
BitOls e 

bey eure n 
“EQUIV BITO/,BIT7 

can pirat 
Ea TON, ta 
“EQUIV BITO3.BIT3 

fa Auer eis 
“Fou V BITOO;BITO 

; FBASIC cru TRAP VECTOR ADORESSES 

PRE 10 i iresbeven ae fiteeat Re TRUCTIONS 

Tatvees 14 tS Thace TRAP 
BPT KE i ti Snr TRAP (B8PT) 
lotvecs jIneut /OUTPUT TRAP (IOT) ##SCOPES# 

EM VEC= Bagram TRAP (ENT) sxERROR 
Thee ¢t rTy KEYBOARD VECTOR 
TPVEC= 64 tt TTY PRINTER VECTOR 
PIRQVEC=240 > PROGRAM INTERRUPT REQUEST VECTOR 

;RP11 REGISTER INDEX VALUES 

RPDS=00 ae STATUS REGISTER 

Rpecete atea 
RPWC=06 ; WORD GISTER 

aa Dee 14 av STER 
RPMI216 

RP j=o2 
SuCR=e4 pie ae cise ADORESS REGISTER 

RP11 OP CODE DEFINITIONS 

rates HnTve, with YHec ED. SEEK a AND HEAD SELECTION 

WRT CH=? ire Eck ange IMPLITED ED Set ARO ER HEAD SELECT 

WAITE= 13 ;WAITE (NO IMPLIED SEEK OR HEAD SELECT) 

READ=17 REM ¢ IMPLIED SEEK OR HEAD SELECT) 

;RP11 REGISTER EQUATES 
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;RPOS (ORIVE STATUS REGISTER) 

4
0
-
4
 

0-4 
9-04.4, 

0
-
0
0
4
 
0
6
 

t
c
o
s
a
t
a
a
s
 

peas" pe 

cesig BITS ARE REFERENCED BY 

SUSI 
HNE = 

= 

Jz] 

10000 

SURDY= 100000 

E 

ee 
ee 

C
H
 
F
E
H
R
 

S
C
H
 
O
H
 

O
S
 
S
H
 

L
H
A
c
M
R
 
t
H
E
 

;RPER (ERROR REGISTER) ceeieee 
es 

K
E
R
E
K
R
E
R
E
B
S
K
B
E
R
R
E
B
O
R
S
R
A
T
R
R
E
 RE 

e
R
 

S
O
 
B
O
D
 

D
B
 

O
M
D
 
D
A
 
N
A
N
T
 

A
O
 

A
T
 

H
O
 

a
d
 

OF 
wh 

Og 
Od 

ord 
Od 

wad 
OH 

CEG 
nh 

OG 
0
G
 
O
G
 
O
G
 

omg 
cng 

ond 
omg 

c
d
 
O
d
 

cred 
wang 

on 
nd 

O
G
 

eed 
ward 

0
G
 
O
d
 
O
G
 

Ong 
o
g
 

wed 
ened 

ong 

fe UNSAFE VIOLATION 
;WRITE PROTECT VIOLATION 

iI 
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ARE LOADED =D yO BY Bit ARE DEFINED ELSEWHERE. T 
BITS ARE 

(CONTROL REGISTER) 

60? BIT AND FUNCTION BITS 
MEMORY SS BI 
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ACTLIL HOOKS 

HH eee ere liste tise tere cries tists tte te tet tet tts teed 

*HOOKS REQUIRED BY ACTII 
S$SVPC. 

Ree ist 000046 : ;;L)SET LOC.46 TO ADORESS CF SENDAD IN .SEOP 
9000S2 .2Se 

0000Se 040000 -WORD 40000 3;2)SET LOC.S2 TO 40000 
000200 - =SSVPC 3; RESTORE PC 

~SBTTL STARTING AROORESSES 

000200 -=200 

000206 000137 O0e016 IP START ;START PROGRAM WITHOUT CHANGING PARAMETERS 
00020 000137 O02024 JMP START! ; START PROGRAM AND CHANGE PARAMETERS 
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-SBTTL COMMON TAGS 

$ > Be ME AE OE 08 96 ae aE a SE Sg 9 IH HHEMHHHHHHNHHHHHHHE 

THIS TAGE CONTRINS VARIOUS COMMON STORAGE LOCATIONS 

-21100 
SCMTAG: 3;START OF COMMON TAGS 
Sass: - WORD 0 3s CONTAINS Pass COUNT 

epee: : ve 8 + OO TALNE ERROR wee 
SICNT: WORD Q ;;CONTAINS SLETEST ITERATION COUNT 
SLPAOR: (WORD ;:CONTAINS SCOPE LOOP ROCESS 
SLPERR: .WO“D 860 «CONTAINS SCOPE RETURN FOR ERRORS 

RTTL: .W<D O +: CONTAINS TOTAL EFRORS TECTED 
ITEMS: .BYTE OO >:CONTAINS ITEM CONTROL BYT 

SERMAX: .BYTE 1 *:CONTRINS MAX. ERRORS PER TEST 
SERRPC: :WORD OO *:CONTRINS PC OF LAST ERROR INSTRUCTION 
$GDADR: MRD «(0 >: CONTAINS RODRESS OF "GOOD’ DATA 
$ 3AOR: WROD OO CONTAINS ADORESS OF ’BRD’ DATA 
$_DDAT: .WORD 9 ssCONTAINS 'GO00’ oenie 

T: [WORD CONTAINS "BAD' DATA 
HOR 4 ;;RESERVED--NOT TO BE USED 

“BY 0 ;;RUTOMATIC MODE INDICATOR 
SINTAG -BYTE 0 >: INTERRUPT MODE INDICATOR 

Qs SWORD DSH ssADDRESS OF SWITCH REGISTER 
ISPLAY: .WORD ODISP >: ADDRESS OF DISPLAY REGISTER 
TKS: 1 *:TTY KBO STAT 
TKB: 1 3; TTY KBO 

STPS: 177564 ;;TTY PRINTER STATUS REG. ADORESS 
TPB: 177566 -: TTY PRINTER BUFFER REG. ADDRESS 
oer -BYTE O $s CONTAINS CHARACTER FOR FILLS 

ILLS: .BYTE 2 3 SCONTAL # OF FILLER CHARACTERS REQUIRED 
ILLC: .BYTE le INSERT FILL CHARS. AFTER A “LINE FEED" 

STPFLG: .BYTE >s"TERMINAL AVAILABLE” FLAG (BIT<O7>=0=YES) 
SREGAD: .WORD 0 >:CONTRINS THE RODRESS FROM 

s;WHICH (Sn£G60) WAS OBTAINED 
SPEGO: .WOPD 0 >: CONTAINS (($REGAD) +0) 
5 Gl: wD OO 3s CONTAINS ((SREGAD) +2) 

£G2: .WORD 3 me 
aS {WORD 3 Taine (C P32} 

SPEGH: WORD O *:CONTAINS (($REGAD)+10) 
$-EGS: .WreD 9 is CONTAIN ((§ GAD) +15) 
SREGH: SW RO SZ CONTAINS (( 414) 
REG?: .WORD O CONTA Ne (($RE GAD) +16) 
PEGIO: .WURD 0 >sCONTAINS (($REGAD)+20) 

wor Coancarncarm LEBUER QNOONE 
$yUES: peety yy ;QUcaTI PERK 
SCRLF: .ASCIT «15> +: CARRIAGE RETURN 
SLF: ASCIZ «12d -*LINE FEED 
= 3-3-3639 3 3 0-38 36303 3 9 9 9 9 969 9890 a 4 a a 9 a a e112} 

RAADR: .WORD 176710 sFIRST RODORESS OF RP1J 
RPVEC: .WORD eS4 ;RP11 VECTOR ADORESS 
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DZRP 1B. CNB COMMON TAGS , 

1299 001222 000240 RPPRIO: .WORD 5S#32. par PRIORITY 
1300 0012c% SLKCSR: WOR 17259 OF KWI1-P elintee REGISTER 
130} O51¢e SLKCSB: :WORD 17254 OR OF KW11-P COUN 
1 1 SLPVEC: .WORD 104 OR OF KWdli-P VE 
1303 001232 SLKS:  .WORD 177546 “ADDR OF KWIl-L eee REGISTER 
1304 OO1ON SLLVEC: :WORD 100 “ADDR OF KWI1<L VECTOR 
1305 501¢% CLKFLG: .WORD -1 320" IF Ach A CL 19 av AILABLE 
1306 001 H2: "WORD = 74 -74 (8) IF 60 HZ SYSTEM: be (e) IF SO H2 SYSTEM 
1307 001242 CNTRLC: .WORD 0 VECTOR ADDRESS FOR CONTROL 
1308 O01e%4 LSTAO: .WORD O “CONTAINS LAST MENORY RODRE of 
1309 O01eN6 STACKI: .WORD STACK “CONSTANT USED TO CHECK STACK POINTER 
1310 001¢60 STATIN: .WORD 5 “ERROR R_ROTE DATA D SPLRY Y INOICATOR 
1311 O01 PACK: ° [WORD at COMMA 
131¢ 001254 FAIRNS: - WORD 3 Farenese? COUNT Fone WAIT 
1313 001256 MAXCYL: . 0 ‘MAXIMUM CYLINDER ADORESS FOR 
1314 “ANY ORIVE TESTED. (FILLED IN DURING STARTUP.) 
1315 001260 TIMOUT: .WORD 1000. “TIME (IN MS) ALLOWED FOR OPERATION 
1316 OOlebe : :WORD O 71S NON-ZERO IF PARAMETERS TO BE CHANGED 
1317 OOi cbs DRIVE: .WORD O i STORE DRIVE NUMBER HERE 

1318 ae Fak’ ER: “FORD 8 :ST orbs rie ; 
1320 001272 SEC.ER: .WORD O STORE SECTOR ADORESS HERE 

1366 ; ge SESE SE SEs SSE SEE we E-HE S E  E  S  g a S E E 

1324 .SBTTL CONTROL PARAMETERS 

i 358 33 MH MEME AE HE HE ME HE HE Se HE HE HES ee EE SERRE SERRE AE RESALES 

1328 001274 137 ENDCON: .WORD 137100 56. 2SX10t@ WORDS (10) (1X10110 BITS) 
1329 001276 132108 [WORD 22500 : MS 
1 oo! 041100 ENDSEK: .WORD 641100 3 X 106 SEEKS (LSH) 
1 001 900517 : 17 - MSH 
1 ay 1 PASCNT: WORD 1 ‘NUMBER OF PASSES TO END OF, TEST 
1333 001306 000000 BUFRSZ: .WORD 0 *MAXIMUM DATA TRANFER SIZE IN WORDS 
14 i (FTELED, BY FRO Y PROGRAM AT T STARTUP OR BY OPERATOR 
1 PARAMETER ENTRY 
1336 001310 144 WORD 100. ‘MAXIMUM ERRORS - 100(10) 
1 001312 Bponds INTRVL: .WORD 5S ;LOW BYTE IS PERF TYPEOUT INTERVAL 
1 “COUNTER. UPPER BYTE IS VALUE 
1339 001314 900004 CMPLNT:; .WORD 4 *NUNBER OF COMPARE ERRORS TYPED OU 
1340 001316 oo0000 SEKMOD: .WORD 0 -IF EQ 1, END OF PASS De TERMINED AY SEEK COUNT 
Lai 001320 000003 RATIO: .WORD 3 READ URE TE RATIO [RANGE 0 - 7) 
1 70 = IS/i (READ/WAITE) 
1943 -1 = 7/1 
1344 32 = 6/2 
134S 3-5/3 
1346 34 - 4/74 
1347 S- 37/5 
1348 6 - 2/6 
1349 37 - 1/7 
1350 001322 000001 AUTOCK: .WORD 1 ;IF £0 1, DO A WRITE CHECK QFTER EACH ORDER 
1351 SIF £9 0, SELECT WRITE CHECK ORDERS RANDOMLY 

1383 ; He HE HE 90 SE AE 0 a HE HE HE a ae a He A a a aH EE 

1 
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DZRP 18. CNB RPLIE AOORESS LIMIT VALUES 

1385 -SBTTL RPILE ADDRESS LIMIT VALUES 

be $f MAEM MEM AE HE HE HFM HH BE HE He HE HE He SE HH A aH EE 

i3 001224 000000 LC: -WORD 0 ;MAX CYLINDER [RANGE 0 - 312 OR 625 (OCTAL)) 

FS ) nS OTM ae ite Hs eet HES SES, 
1363 001326 FC -WORD OQ AYN HOM CYL INOER | GE 0 - <= LC) 
1264 001330 000023 LT -WORD 23 “MAX TRACK [RANGE o"- Bey (OCTAL)] 
1365 001332 000000 FT: -WORD 0 MIN TRACK [RANGE 0 TO <= LT) 
1366 001334 000011 LS: -WORD 11 MAX SECTOR [RANGE 0 - 11 COCTALD] 
12 001336 900000 FS: -WORD O 3MIN SECTOR [RANGE 0 TO <= LS] 

1368 $j He HE ME SE HE HE ME HE HEE SE A HH HH HH Ha HH HE HE HEE EE EE EEE 

eres -SBTTL VALUES FOR FIRST OPERATION 

1a HH TTT TtiTiiittiiitiiiiiiiititiiititiiiitiititttitite rte eat 

1375 001340 000010 BEGPAT: .WORD 10 ; STARTING PATTERN cone {RANGE 1 - 17 (OCTAL)] 
1378 O0134e od0000S BEGCOD: .WORD 5S s STARTING C CODE 
1 ;PRELOADED TO PERFORM A READ WITH Are L TED SEEK 
1378 001344 000400 BEGSIZ: .WORD 400 ; STARTING RECORD S'ZE [RANGE 4 - MAXMEM] 
1379 NOTE: THE SIZE MUST BE AT LEAST 4. 
1380 SIF_THE SIZE IS GREATER THAN 1 SECTOR, THE 
1381 SIZE MUST ALLOW FOR OVERLAPPING 4 
1382 WORDS INTO THE LAST SECTOR USED. 
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-SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE JE ORATION FOR. FOR EACH ERROR Eat orn OF CUR. 
;HTHE INFORMA HE INDEX NUMBE TION IS OBTAINED BY USI 
j LOCATION SITE THI Teates WHICH ITEM IN Rte tp T EIS PERTINENT. Fe site tea t 
HINTES; 

S
e
e
s
 

ONLY PERTINENT DATA IS (SE 
each ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

;;POINTS TO THE ERROR MESSAGE 
;;POINTS TO THE DATA HEADER 
SPCINTS TO THE DATA 

::POINTS TO THE DATA FORMAT 

;RP11 DIDN’T RESPOND TO AODRESSING 

; INVALID RP11 COMMAND 

;UNDEFINED INTERRUPT FROM RP11 

; UNUSED 

; UNUSED 
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RPLIE MULTI-DRIVE EXERCISER PROGRAM 
ERROR POINTER TABLE 

000000 

MACY11 e7 (732) O1-NOV-76 15:32 PAGE 40 

; UNUSED 

;CAN’T MATCH DATA REAO WITH A PATTTERN | 

;SECOND LINE OF ’CAN’T MATCH DATA’ MESSAGE 

;DATA COMPARE ERRORS 

;DATA COMPARE DETAIL LINE 

;DATA COMPARE. ERROR SUMMARY LINE 

;ERR’ NOT SET BUT 'RPER’ CONTENTS NOT ZERO 

;WORD COUNT NOT ZERO OR BUFFER ADDRESS WRONG 
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MACYI1 27(732) RPLIE MULTI-ORIVE EXERCISER PROGRAM 
ERROR POINTER TABLE 

1495 001524 032330 
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;SEEK INCOMPLETE 

;UNIBUS TRANSFER ERROR 

;CONTROLLER ERROR 

S
E
E
 

EE 
BOS: 

: 
E 

SA 
RRR 

DR 
RUA CARLA URAC 

cath chek 
o
n
s
 

;NON-EXISTENT DISK AODRESS 

peee 
ond 

ng 
wn 

wae 
om 

G 



CO4 
MACY11 27(732) 15:32 PACE 42 O1-NOV-76 

+
 

y Fi 
S NOT 

;DATA ERROR 

3SOFT ERROR REPORT LINE 

sWRITE CHECK ERROR (DATA ERROR BITS SET) 

;FORMAT ERROR WHILE SEARCHING FOR INITIAL SECTOR 

» CYLINDER IN HEAOER 

;WRITE CHECK ERROR (NO DATA ERROR) 

;HARD ERROR REPORT LINE 

;HEADER NOT FOUND 

OF 26 
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1607 001722 03223 
1608 001724 032374 
1609 
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1613 001730 
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ieis 0017% 
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ibe} 001 
1 001744 
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1624 1 
ie 
1629 001754 Bo0000 
1630 
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BS Se 
1635 O0176e2 
1638 001764 000000 
1 
1638 

1S is Be Be i642 001 
1643 001774 032534 

ee 
032050 
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141 

04 
TPR IVE EXERCISER PROGRAM MACY11 27(732) OI-NOV-76 15:32 PAGE 43 

EM37 ;CIFFERENT E°AOR DURING RETRY 

;RETRY SUCESSFUL 

0 ue ;RETRY UNSUCESSFUL 

bu? ;ERROR SIGNALED BUT NO ERROR BITS SET 

Tl 

;WRITE PROTECT VIOLATION 

i ;FORMAT ERROR DURING I/0 

T 

3) SHHIHHHHHHHHHHHHHHHIHIHHIRHHHHHHHIHHHHHHBHHHIHHHHHHHHHHHHHE 

.SBTTL SETUP AND INITIALIZATION ROUTINE " 
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TART ADORE 
TART AOORESS WITH PAREPETER CHANGES = 204 

SHHIHHHINHHHEIMHIHEE 3 HEE ib HMHIHE HEE 

CLEAR “START FROM 204° INCICATOR 
ART THE PROGF AN 

SET CHANGE PARAMETER’ INDICATOR 
N: RE ; EVERYTHING 

att Inte ze 1 THE COMMON mec ™ 
33 COMMON TAGS (SCHTAG) AREA 

a a
u
t
 

MOV SONTAG, Rb s;FIRST LOCATION TO BE CLEARED 
CLR (RE )+ Oe en MEMORY LOCATION 
Cup WSHR,R& ; ;DONE? ” 

MOV as CK, SP pike UP One Fak POINTER 
; INITIALIZE A FEW VEC VECTORS 

MOV SSERROR, dCNTVEC 5 EMT VECTOR FOR ERROR ROUTINE 

mY eis anives CGS fecron om Tee cas MOV agTh peeey EC ik VECTOR FOR 
MOV ab 
MOV tL 76843, SHIM ae ROAOON MUPBER GENERATOR 

I FOR A wert’ So $s on regtS7rr HE tone TF ORT? 1s 
9G Boole SETUP F es “Silty Paes 

MOV abERRVEC any Loa e Sut 
MOV 8548 af VEC soot ERRONT FeCTOR 
NOV BICAR Suk 336 TUP FOR A HGRCWARE Su ISTER 
MOV BOOISP CISPLAY 3:610 A He7OMWAE DISPLAY REGIS 
Cép §-1, aSAR >; TRY TO REFERENCE HARDWARE SHR 
BNE 663 ii8 ACH F NO TIM OUT TRAP OCCURRED 

AD SMR IS NOT = -1 
BR bS$ ANCH IF NO T REOUT 

64S: ov 805S, (SP) tied UP FOR RETURN 

6S$: MOV a Wr CUR ;;POINT TO SOFTWARE SHR 
MOV 8... 20, DISPLAY 

66S: MOV (SP)+,dQcKRVEC ;;RESTORE ERROR VECTOR 

MOV p-uTvecee sCHANGE EMT PRIORITY 10S 
MOV Sal cee" - CHON PRIORITY T0 5S 

18 TYPE au ;T oencd PROGRAM NAME AND MAINDEC NUMBER 
mov 1$+2 ; CHONGE TT pROue on PR TO CRU 

JER TK i cae He Te ke 
.SBTTL GET VALUE aq OOF THRE alt cae 

TST RUNNING UNDER XXDP/ACT? 
gE € a on "Ca 9 
(5 2, OSHREG thet ‘si CH REG SELECTED? 
BNE bes’ + BRANCH 
GTSUR 68s 53GET ron SETTINGS 

675: MOVB #1, SAUTOB 3;SET AUTO-MODE INDICATOR 

CLR Statin sCLEAR PERFORMANCE SUMMARY INDICATOR 
CLRB TPFLG *SET TTY AVAILABILITY FLAG 
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RPLIE MULTI-ORIVE EXERCISER PROGRAM MACY! 27(732) O1-NOV-76 15:32 PACE 45 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

1 025460 MOV ST,RS ‘em OF AREA TO CLEAR 
es: (RS)+ ; 

ce 02s Ge iion,rs © iL56K For nm oF cise aren 
1 go1e40 010144 MOV HZ, SIXTEE if TH OR ! H SECOND COUNTER VALLE 

plore Ge bn ry Rapper RTT oh fo Hp CounTeR 1 ;MINUTE =; '6D’ 16 MINUTES COUNTER 
012737 010140 MOV SECOND sASE +00" 10 SECON COUNTER 
105037 001 CLRB ~—sINTRVL41 ; I Ea 
095037 1 CLR PS *CLEAR PROCESSOR STATUS 
00503” 001252 CLR PACK >'R’ OR ‘WW’ COMMAND INDICATOR 

sROUTINE TO DETERMINE BUFFER AREA SIZE 

005227 177777 SIZMEM: INC a-1 FIRST START 9 

Gre ang Bessie | EEip uc senor oy srt i 13 MOV #137 ENTRY 10 *SSIZE’ 
1e737 372 MOV 818.6 
We Rake Re) MOV Has pets ae THE HIGH MEMORY ADORESS 

B1s737 Fe Beeetg TS OR a1 Sur Te. ETL 4 2 eta Tins POOP EEG OE BUFFER ‘ er ~- 

1 1e44 MCV LSTAO PO BC TBA yit T ADOR TO P FFER ALLOCATION TABLE 

ey ae AR THE Ce BT SPACE 
ROR BUF TaL + CONVERT 0 WORD COUNT 

ae noeaed 001244 Cf 837776, LSTA ;OLY Bk On THE SYSTEM ’ 

igre, 0000 ee SE IMD LSSOED Toe, Pao 
000144 025620 2s: sue 4100. ,BUFTBL+4 : SUBTRACT "#88" LOBOER. SIZE 

025620 35 tisoo. purTELey * UmTRRET  eey LoeoeR fae UP 
bier32 iste 4S: rey 2’ ;VALUE IN’ 9 

nae an Te FAT TRACK 4 1 SEC MAXIMUM 
de nn A a RL Re 

; Goshen 001306 HOV: BURTBL#4. BUFRSZ Feet, gry os mx MeFEN Siz 
: TST , : 

ce ss Be CKADR BR IF NOT 

PARAMETER ENTRY ROUTINE 

OOLeNe NPR PE COKP AR’ C HFENTER peeve Tp Re CORES 
"MOV bPARLST._RY T TO RY 

1s: ea gine ton IF AT Far BO OF 

et FE, , : Pr ae re ee TEXT | 
° MOV (RY), RS i Aponeee oF ani 313 TER LOCATION 

OV (RS), -(SP) CONTENTS OF PRRARETER LOCATION 



° : 
“I
na
 

GO4 
1-02°F 1-8, ik aE A BE Oto MACYL1 27(732) Ol1-NOV-76 15:32 PAGE 46 

775 002620 13250! T space ;TYPE THE CURRENT VALUE 

a Rose iB ih, , i ihe the KEYBOARD 
778 C =x 012601 Ol nov (SP)+, RL See ns 

aa Ge teal e020 ae , itt Fon NPUT 

a ae poe i EUS ULM & 
5 NO ENTRY - INATED WITH A SS 

MS os ee ENTPR2 mE - TEx NATED MITH A SS, 
Pet Pecos Basie SS: MOV R2,(RS) i ROVE NEW VALLE $0 PERANETER LOCATION 

5 C *S2 bus7e 6S: ist (R44 j INGREMENT The PARAMETER POINTER 
ge ¢ Oy ? 1S GET Nc E PARAMETERS 

G.»S6 010215 7S: HOV R2, (RS) ‘NEM PARAMETER VALUE 

Rr bei ] 001100 ENTPRI1: MOV BSTACK, SP ; STACK POINTER 
0. 45 OS i CLR Sid “CLEAR THE STATUS WORD 

5255 BRE iow ewe: eS Beg HA eS a I POM 
00e700 005037 177776 * CLR PSW : CLEAR PROCESSOR STATUS 
002704 012706 001100 MOV 8STACK, SP “RESTORE § POINTER FOR RESTART 

CHECK THE PARAMETERS FOR VALIDITY 

BID BLETA, EZHG oO cur: poy sacar’ UU Ue 
O0e7e2 612737 000006 O00004 nov Cee, C’ a nT TIMEOUT ie 

eee I 000006 000004 1S: HOV veces, ERRVEC’ nine ms ireut ect 

nee oo0042 MOV J aye RO is IN rie ? RR ltr : 
000746 0017 BE ENTPAR ;IF NOT - GO TO ENTER PARAMETER ROUTINE 

002760 Mitel Sort ; 1132 es: i es | CAVES SNL ile Ee MeROLER 

Bre Hee ee BELO ELMR CM bo RREHN AE Gu 
5S oom oe os paek 
8 Nene 001256 MOV 8405. ,MAXCYL  ;CYLINCS® LIMIT FOR RPDQ’S 
cals 001324 3S TST iva ENTE" 9 IN LC’ ? 

14 BNE 
16 1256 001324 4s MOV HAXCYL ,LC sUSE fax T es Va VALUE NOICATOR 

oS ay SE cesen BPE rr Ste Trea a 1S Ue 
B 8 a 000004 001306 CHP #4, BUFRSZ icre IF haXIMUM TRANSFER SIZE TOO 

rf 8 ens { S$ eos Ose -(SP) ° MO ae a Hane 
£ 4 1 ae IMP Brorea sREPORT THE PARAMETER ERROR 
ee) 001306 OO1344 6S cH BUERSZ, acGSIZ : 1S MAX RECORD LENGTH SMALLER THAN 1 SECTOR ? 
6. ibs 15 “BR IF NO 
03070 O1 001 001344 MOV BUFRSZ,BEGSIZ ;USE MAX RECORD SIZE AS STARTING SIZE 
053076 00! 001324 CKPAR MAXCYL,L : MAX Hun CYLINDER ADOR TOO LARGE ? 
OU3104 i IS 18 BR IF NOT 
003106 01274 039531 MOV #PARY, -(SP) SADOR OF PARAMETER NAME 
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GET VALUE FOR 

000137 O032S6 
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8 
se
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ea
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VE EMER IOER Procney 
WARE SWITCH REGISTER 

JP 
0013e6 18: 

1s 
MOV 
JMP 

001330 2: CMP 
BHIS 

V 

001332 38: be 
BHIS 
MOV 
JMP 

001334 YS: CMP 
BHIS 
MOV 
JMP 

001336 S§: CMP 
BHIS 
MOV 
JMP 

001320 6§: CMP 
BHIS 
MOV 
JMP 

;REPORT THE BAD 

BAOPAR: MOV 
TYPE 
TYPE 

18: . WORD 
TYPE 
Jup 

SETVEC: AN 

17S622 IT 

9$: 

ee 
1S: MOV 

T 
8 
TYPE 
TSTB 

9 

cose oe 
oOosHe 2s: MOV 

HO4 
MACY11 27(732) Ol-NOV-76 15:32 PRGE 47 

ere pa TER URE TR ,FC * MAX THAN MIN CYLINGCR 
bg > BR F'Yt 
8PARS -(SP) : 

: PRRAME ERR 
#19.,LT MAXIMUM TRACK ROORESS TOO LARGE ° 

pond Oat pee rR 
LUFT ier IF Rex TRA EG eR LARGER THAN MIN TRACK 

8PAR7, ~(SP) Ane PARAMETER NAME 
BROPAR - REPORT PRRANE TER ERROR 
89.,L5 ;SEE IF MAX SECTOR TOO LARGE ? 
S$ *BR JF MAX SECTOR OK 
8PARB.-(SP) i Probe Ess OF PARAMETER NAME 
BADPAR >REPORT PARAMETER EFROR 
LS,FS “MINIMUM SECTOR RDORESS TOO LARGE 
&$ BR IE NOT 
BPARS, -(SP) : SS OF PARAMETER NAME 
BAOPAR * REPORT TER 
87. RATIO :SEE IF R/W RATIO TOO LARGE 
SETVEC °BR IF NOT 
#PARI4Y,-(SP) :AODRESS OF PARAMETER 
BAOPAR -REPORT PARAMETER ERROR 

PARAMETER 

(SP)4+,1§ ; 
, NGPRAR **BAD PARANETER’ 

OOePAR RE * RS 
ENTPAR >GO ee TER ENTRY ROUTINE AGAIN 

sDISPLAY DRIVE STATUS AND SET UP THE OTHER UNITS THE 
} PROGRAM WILL USE 

8-1 sFIRST START ? 

Bar asn Sitter 
, - BR IF” oft 

RY ;DRIVE TABLE POINTER 
09. 4R3 * ITERATION COUNTER 
’ ;CR-LF 
SYSTAT : TYPE STATUS HEADING 

R4,-(SP) sDRIVE NUMER FOR TYPEOUT 
Lo ; THE ORIVE NUMBER 

;SPACES 
GRvSTACRH) > SEE WHAT DRIVE" $ STATUS 1S 

3$ i F as 
TON, 6S iMes ss 

‘DETERMINE ORIVE TYPE MESSAGE 
SUNTOFF 6S “OFFLINE MESSAGE ADORESS 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

MO-11-OZRP1-8, 
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a3 
912737 032501 003452 MOV SSPACE1, 78 . MESSAGE 

1 BR c$ PNT I 
0 e 03515 003442 3: HOV BNOTSAR 6$ UNIT UNSAFE 

ry hoe Neate Bt TB oe day pave ee ef eu ORIVE TYPE 

S279? 032510 003'S2 ey CERPOD. 7S i Rae 
14d) cs: TYPE , inp RE DEN FYING MESSAGE 

104401 032476 OS Oc acey ie? HERE 
teat Wor , Pope THe DRIVE TYPE MESSAGE 

Foy 01213 ST sce DRIVE TYPE MESSAGE GOES HERE 
DEC A3 ifr THE ITERATION COUNTER 

1 BEQ $s : BR 
005204 INC RY :1 TABLE POINTER 

eat Rie ‘He 104401 O93212 8S: YPE NTDON ; "INITIALIZE COMPLETE’ 
004737 0067be ISR PC, CKCLK “START CLOCK IF One. ON SYS 
012737 177776 MOV PRY PS >SET PRIORITY TO 
O04 1675 JSR Pc StKINT s INITIALIZE THE INTERRUPT HANOLER 

006540 pores MOV sDORTI CNTRLC * ADORE ’ c’ 
010146 MOV xSR, TKVEC :C VECTOR ADDRESS 
17777 CLR PSH *LOWER PRIORITY 

sSET UP IF *XXDP’ OR ’ACTLI’ OPERATION 

005737 o0004e MONTR: TST yo ;*XXDP’ CHAIN MODE OR 'ACT11’ AUTO ACCEPT 
1417 BEQ 2s -BR IF NEITHER 

b1e703 000010 MOV #8. ,R3 sORIVE COUNTER 
CLR RY “DRIVE POINTER 

05737 00004) STB. YL *SEE WHICH - 'XXDP’ OR 'ACTLI’ ? 
04407 BEQ 1§ BR IF au * CONTROL 

000007 00004! CHPB 8? 41 +15 THE LOADING DEVICE ? 
1003 Bx s *BR IF NOT 

on BRI VES for TRY TO LES TCH 12 oo00c? MOV 87,F3 “DRIVES To TRY To ASSIGN 
004737 010502 18: JER PC; ASGN2 j ASSIGN AVAILABLE DRIVES (EXCEPT ORIVE 

iQ Na L FROM AN RPO2 OR RPO3) 
000137 OO4O4%S 2s: Ip MAING : START 

s*XXDP’ OR "ACTLi’ EMO OF TEST ROUTINE 

7 oooo42 SGETY2: MOV 42 RO : MONT TOR RopRESS 

137 53 if N Peg OONTINE 
aan en 18: CMP OSE NGO, RO *1S Ent ton "ACTIL’ 

bee7es 17777 00002 EE 0) Pee OTF THIS LAST PASS 
cree oe SpOhRN > NO wike wees PASS 

RESET *CLEAR EVERYTHING 
71 SENDAD: JSR PC, (RO) -GO TO THE MONITOR 

NOP : ROOM 
NOP >FOR 

N00240 NOP ACTL 
000137 002016 SODOAGN: IMP START START AGAIN 
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MACYI1 27(732) Ol-NOV-76 15:32 PAGE 49 

5 5 AVHIEE JEJE JHE HI HEE a i a i a 

-SBTTL MAIN PROGRAM 

3 AHHH HHH HEHE 

MAIN: TST STATIN ;TYPE_ERROR RATE STATISTICS 7 
BEQ MAT ;BR_IF NOT 
IT #SW06 , ISH HE TCH 6 

ISR PC, STATPR TYPE THE STATISTICS 

;LGOK FOR DRIVES TO BE DEASSIGNED 

MOV 8SUNIT RS 
1S: ist RS) , ge eid peedear’ Peet TION 

2s: ADD 82,RS MENT TO olhest TOBE POSITION 
DEC RI hea UNIT COUNTER 
BNE 1S | CHECK 
TST ASNLST : NY DRIVES STILL RUNNING ? 
Be MAINI *BR IF ANY ARE - CHECK AS ASSIGN QUEUE 

yO RGUATE RI i OOORESS OF UAL UNITS TABLE 
it TST (RL) 5 OE FS FF en Ap eee 

BEQ S$ -BR IF AT ENO: GO CHECK °WAIT’ TABLE 
ce (RL), (RS) i]s yar N AVAIL’ THE ONE TC BE DROPPED 

ADO 82,R1 “INCREMENT "RVAIL’ TABLE ADDRESS 
BR 4§ : CONTINUE LOOKING 

SS: MOV GWAIT,RI THE BUEFER WAIT TABLE 
6S: TST (RI) OF The Cte 

BEQ 2s er iy Ee oe SEE I any yore AO bee REQUESTS 
CHP (R1), (RS) iB rie WAIT’ T 
BEG 7$ ;BR IF IT 1S 

#2,R1 -T WAIT’ TABLE 
BR 6$ s CONTIN LOOK THROUGH THE 'WAIT’ TABLE 

S$: MOV (R1),RO THE UNIT'S BLOCK ADORESS IN 
TYPE SCRUF i CRLF 
JSR Pc STIME “TYPE THE TIME 
Type UNTMSG > ORIVE? 

tRO),-(SP) “DRIVE NUMBER 
TYPOS “TYPE IT 
.BYTE 1 
TYPE SG ; DERSSIGNED’ 
JSR PC. TYPEST “TYPE THE DRIVE’S PERF 
CLR RS) ‘CLEAR THE 'DROP UNIT’ TABLE SNTRY 

(R1) RE RIOVE THE UNIT FROM THE AVAIL’ OR ’WAIT’ TABLE 
ISR PC, CMPRES :COMPRESS THE RESPECTIVE TABLE 
BR 2s SEE ir QNY MORE UNITS 

;LOOK FORK bn. .¥S TO BE ASSIGNED 
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MULTI-~ORIVE EXERCISER PROGRAM MACYL1 27(732) O1-NOV-76 15:32 PAGE SO 
PROGRAM 

12703 000010 MAIN]: MOV #8. ,R3 UNIT COUNT 
CLR R2 AVAIL’ INDEX 

ve aa hae 
005765 025526 1S: TST NEWUNT (RS) * NEW UNIT IN THIS POSITION 

1006 BNE 3$ ‘BR IF THERE IS 
eae ooo0n2 2s: ADO 82, RS “INCREMENT RS 
00S204 INC RY “INCREMENT @SS 
005303 ¢ R3 ; DECREMENT UNIT 

Bare 001213 5 er RING Sra OereA ene FOR THE AVAILABLE UNITS 

73 7634 ° ISR pc ST IN: i TYPE THE TIME 
1 15 UATMSG 7 

O10446 MOV RY -(SP) “DRIVE NUMBER 
104403 TYPOS :T 

ool 000 .BYTE 1,0 
104401 03313! TYPE ASGND ASSIGNED’ 
057 025550 4S: qs! BVRIL (Re) iy END OF AVAILABLE TABLE 

pore oo0002 00 #2, R2 : INCREMENT AVAILABLE | TABLE oltiOEX, 

pieces PSeesp Gesssd S$: AON Reva Rs) AVAIL LH) INIT OUT OF HER IE NTO AMAL LST 
bPP33q BSeecg Tester BIGR RTBGITCRY) ASMLST  4SET UNE AsSICh-D INDICATOR 
113760 001326 00012 MOVB FS. §SEC(RO) ; INITIAL SECTOR VALLE ° 
113 601332 000013 MOVB =o FT. STRK(RO) =; INITIAL TRACK VALUE 
013760 001326 0000:0 MOV FC'$CYL(RO) : INITIAL CYLINDER VALUE 

Heed Bs ame «ANE BEGSOP-ESSTIUAD) iattrden Gabe" COE 
106360 000026 RSLB Ss SPATTCIRO) sCOMVERT CODE TOA TABLE INDEX 
013760 001 ooon20 MOV BEGSIZ, §.R0L (RO) ; BEGINNING RE 0 Size 
01 01 OCO004 tv BeGS . 4SHRDA (RO) niet FOR Dare ER 

013760 001254 CO0064 MOV PRIRNS, SPAIR(RO)’ “LOAD FRIRNESS cs 
Deere oo00d2 Bp0 #2, Re sINCREMENT ’AVAILABLE’ TABLE POINTER 

*LOOK FOR MORE UNITS 

GET PARSRETERS, BUFFER SPACE, AND START OPDERS FOR DRIVES IN 
’ QUELIE 

005737 025572 MAIN2: TST WATT sOUTSTANDING BUFFER [EQUESTS 

ee BSH ete Sah hace cours 
005766 025550 1S: 15 AVAIL (R2) * ANY UNITS WAITING FOR PARAME 

016200 995550 MOV BVATL (R2) , RO > CONTROL Be poor IN RO 
Deb0 3? 4 001254 ce rf (RO); FAIRNS aif EN RY BEEN IN THE QUEUE ? 

1 5760 oco022 i518 SPACK (RO) : of OR ae COMMAND FOR THE DRIVE ? 

737 006332 JSR Fe uRTPK iBT DATA PACK PARAMETERS 

hehe 605212 2s: JSR z GETPAR "LOAD NEW PARAMETERS 
005046 3$: CLR -(§P) “MAKE ROOM ON THE STACK FOR THE BUFFER ADNR 
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MO-11-O2RP1-B, RPIIE MULTI-DRIVE EXERCISER PROGRAM MACY11 27(732) Ol-NOV-76 15:32 PAGE SI 
OZRP1B.CMB MAIN 

2055 004737 004720 JSR GETBUF :GET BUFFER 
2056 Ree nee 000006 MOV (oe, S$BUF(RO) ;MOVE BUFFER ADOR TO DPB 
2057 0043S2 1414 BEQ -BR IF a) afinee (NO BUFFER: 
g0s8 0043S4 ? 304 ISR Be FILBUF ‘FILL T FER 
059 004260 oO0so60 O00064 - s CLR SFATR(RO) “CLEAR THE "FAIRNESS’ COUNT 

2060 004364 004737 005434 JSR PC GOORIV *PUT CURRENT OP8_IN DRIVER 
ink lat 025462 MOV SORDERG, RS 3 BOBRE RS OF uroer QUEUE IN RS 

TST (RS)+ 7 
2063 004376 001376 BNE .-2 “BR IF NOT 
2064 004400 010045 MOV RO, -(RS) su INTO 
gobs poe 0004 1 BR g¢ COMPRESS E BVBTL LIST wT 

: “a 00536 000064 SS: . DEC SEAIR(RO) DECREMEN ; HE -FATRNE 3S MIT 

068 Beat Bpe7es ! Eg (R2)+ iN nae its OA aa Feet POINTER 
2089 OO4414 000730 - BR 1$ 5 CONT INGE LOOKING 
2070 OO44]6 012705 O25572 6S: MOV BAIT, RS > TABLE ADDRESS 
2071 OO4NN¢2 005725 TST (RS)+ SAT ENO OF TABLE ? 
e07e OON4e4 001375 BNE -2 -BR IF NOT 
2073 O04425 01624S oO25550 7$: MOV AVATL(R2),-(RS) ': MOVE ENTRY FROM AVAILABLE TO WAIT 
2074 O04432 012701 025550 8$: MOV aavAlL, Ri’ ; TABLE TO COMPRESS 
2075 OO4436 C6020! ADO R2,R “FORM TABLE POSITION 
2076 OO4440 004737 O066S0 JSR PC’ CHPRES >COMPRESS THE INDICATED TABLE 
e377 004444 000714 AR 1s’ > CONTINUE PROCESS 

2079 “GET BUFFER ASSIGNMENTS FOR DRIVES IN THE ’BUFFER WAIT’ QUEUE 

eral 013700 025572 MAIN3: MOV WAIT. RO ;MOVE THE 'WAIT’ ENTRY TO RO 
2082 CO44S2 O0SO4E CLR -(SP} *MAKE ROOM ON THE STACK FOR THE BUFFER AODR 
2933 004454 004737 004720 JSR PC “TRY TO GET A BUFFER 
2384 OO4N60 012660 OO0006 MOV (SP)+, $BUF (RO) s MOVE THE BUFFER ADOR TO THE DPB 
2)75 OO4G4 001002 1$ :BR IF A BUFFER WAS ASSIGNED 
2°36 OO4465 000137 004S3e JMP IDLE "NO BUFFER AVAILABLE YET 
2387 OO4472 0047 905304 1S: JSR PC FIL BUF “FILL THE BUFFES 
23: 3 76 004737 0054 JSR PC’ GOORIV >PUT THE ENTRY IN THE DRIVER 
2329 OONSO2 O0S060 OC00064 CLR SFAIR(RO) *CLEAR THE ‘FAIRNESS’ COUNT 
2990 DOw50g ig? O2S462 V #ORDERG, RS [ADDRESS OF ORDER QUEUE IN RS 
2091 1 7 TST (RS)+ *RT ENO OF THE QUEUE 
2092 004514 001376 .-2 “BR IF NOT 
2093 16 O10045 MOV -(RS) ;PUT BLOCK SS IN QUEUE 
2094 S20 012701 025572 MOV SWAIT RI > TABLE aeheree 
2095S OO4S24 004737 006650 JSR PC, CMPRES “COMPRESS THE WAIT TABLE 
2036 004530 000655 BR matNe ;LOOK FOR MORE ENTRIES 

c038 ;WAIT FOR AN ORDER TO FINISH 

2100 OO4S32 012701 O2eS462 IDLE: MOV SORDERQ. RI sROORESS OF THE ORDER QUEUE IN RI 
2101 012100 1S: MOV (R1)+,RO : PUT Brock ROORESS INTO RO 
2102 004540 001430 BEQ 35 *BR I 
2193 povsHe 005760 000016 ist STATUS(RO) * SEE iF atti FINI SED 

2105 pece 162701 000002 SUB #2,R1 Cooked! he ete POINTER 
2106 OO4SS4 OIDL46 MOV RI. -(SP) “SAVE THE 
2197 004256 OON737 DOus2 ISR PC, STATIS Accom E staristice sFOR UNIT IN RO 

ate ia 737 Bosice JSR PC’ RELBUF Reston Fe ot oereRe 
2110 004572 004737 011306 JSR PC; ABNRML SEE IF ANY UNITS ER ave TOO MANY ERRORS 
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RP11E MULTI-ORIVE EXERCISER PROGRAM MACY11 27(732) O1-NOV-76 15:32 PAGE S2 
MAIN PROGRAN 

004737 011334 JSR PC, NRML -SEE IF ANY UNIT HAS XFERED 3X1019 BITS 
Dig601 MOV (SP)+ RL ; RESTORE THE ORDER TABLE INDEX 

1 o2ssS0 MOV eavall, "FIND THE ENO OF THE AVAILABLE’ TABLE 
005725 2s: TST (RS)+ “ENO OF THE TABLE ? 
001376 BNE 2s "BR IF NOT AT ENO OF LIST 
O11 148 HOV (Ri) =(R) ;MOV_ THE BLOCK BOORESS INTC THE TABLE 

Reara> | beéees 3: de fate SEONTIRLE. THE Looe 
;ROUTINE TO UPDATE THE GENERAL STATISTICS FOR THE DRIVE IN RO 

000076 O0471& STATIS: MOV SRPBA(RO) FACTOR ;STORE THE FINAL BUFFER ADDRESS 
000006 004716 SUB SBUF(RO),FACTOR ;SUBTRACT THE INITIAL ADDRESS 

BEQ 1$ ;BR IF_NO_DATA TRANSFER 
004716 ASR FACTOR sCONVERT TO A WORD COUNT 
oco0o4 o000de Bie #81102, SCOHND (RO i READ OF WRITE ORDER ? 

8 

016037 
166037 
00141 
00623 
132760 
001405 1 : 
063760 004716 oOcO44 FACTOR, SREAD(RO)’ ;UPDATE THE READ WORD COUNT 
005560 o0c046 ADC SREAD+2 (RO) 
026060 000010 000106 iS: CMP SCYL(RO),S$SUCA(RO) -:DID MID-TRANSFER SEEK OCCUR 
001405 2s -BR {F NOT 

ppecen 

oco000 

BEQ . 
900001 occc4o ADD «#1, SPOSIT(RO) INCREMENT SEEK COUNT ; 
00004 AOC $POS1T+2(RD) “ADD CARRY TO UPPER WORD 

2s: RTS PC 

FACTOR: .WORD O sUSED FOR WORDS TRANSFERED , 

$ p MERE MEME HE ME HE HE EM A HE HE HE He aH EH HE EEE EERE EE ERA R ERE 

-SBTTL BUFFER SUPPORT ROUTINES 

7 EHH HHH HEE HUHNE EEHHEHE , 

;ROUTINE TO GET A BUFFER 

O10146 GETBUF: MOV R1,-(SP) SAVE RI 
10246 MOV R2,-(SP) :SAVE Reo 

010346 MOV R3,-(5P) SAVE RS 
013702 o2S614 MGV BUF TBL , Re ‘NUMBER OF SEPARATE BUFFERS 
001413 BEQ S$ *BR IF NONE AVAILABLE 
O1e701 O2Sb16 MOV #PUFTBL+2,R1 — :FIRST AOORESS OF ALLOCATION TABLE 
02606! oo002z0 cocod2 IS: CMP SWROL(RO),2(Ri) ;SEE IF THERE IS A BLOCK LARGE ENOUGH 
101411 BLOS 36 BRANCH IF IT IS 
005302 DEC R2 : DECREMENT TABLE afOunt 
01403 REQ c§ ‘BR IF THROUGH TABLE 

1 oooco4 #4, Ri “INCREMENT TABLE POINTER 
000767 BR 1S CONTINUE LOOKING ; 
012603 cs: MOV (SP)+,R3 “RESTORE Ra 
Diebte MOV (5P)+)R2 ; RESTORE R2 
12601 MOV (SP)+'RI RESTORE RI 

07 RTS PC RETURN 
a t 4 000010 38: MOV (RL), 10(SP) “BUFFER ADDRESS TO STACK 
165061 oGOd20 codco2 SUB $WROL (RO), 2(R1) sADIUST BUFFER ait 
0014 BE 4g °BR IF DIFFE 1S ZERO ' 
006360 000020 ASL SUROL (RO) “CONVERT ® WORDS TO BYTES | 
066011 000020 ADD SWROL(RO), (RL) ;MAKE NEW STARTING ADDRESS 
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OZRP18.CMB BUFFER SUPPORT ROUTINES 

2167 005016 006260 000020 ASR = SWROL(RO) RETURN # BYTES TO WORDS 
2169 00502 75? BR 6§ 
2169 O0SGe4 005337 O2S614 4S: D&C  BUFTBL ; DECPEMENT ENTRIES COUNT 
2170 005030 001754 BEQ =ssSS BR IF ALLOCATION TABLE EMPTY 
2171 005032 c0S3f2 DEC Re SDECREMENT TABLE COUN 
el7e O0S034 001752 BEQ 4=séSS :BR 1i_ITEM WERE LAST TENTRY 
e173 005035 19193 Hoy R1,B3 ‘Nve_TRBLE POINTER 
174 00594 oconc4 ROD aae TNT TO NEXT ENTRY 

e175 OOSIMY O1e321 6S: MOV (Raye, (R1)+ 0 7E ITEMS 
2176 O0SO4 Ole3el NOV (R3)+, (R1)+ 
e177 005050 005302 DEC = «&R. ;DECREMENT TABLE COUNT 
2178 O050Se 001374 BNE 6S :CONTINUE IF NOT AT EN™ OF TABLE 
e173 005054 000742 BR Ss ; RETURN 

2181 
e16e sROUTINE TO PUT BUFFER BACK IN TABLE 

2184 COS0S6 104412 RELBUF: SAVREG ;SAVE RO-RS 
2185 O0SO060 012701 O2S616 MOV #BUFTBL+2,R1 ; BEGINNING OF TABLE 
2186 05064 Ol 025614 MOV BUF TBL,Re SENTRY COUNT 

Stas poeo7e 016003 000020 HOY ° $HROL(RO),R3 Ae ROORESS. SIS Bietre Betts ype ge cout 
2190 OOSi10G 056003 o00006 ROD = SBUF(RD),R3 ADDRESS " HIGHER ADJACENT BLOCK 
2191 194 921193 18: CMP (R1),R3 i UPPER en BLOCK 
2192 1 1432 BEQ =s4S BR IF YES 
2193 005110 062701 coodcY AOD #4,R1 ; INCREMENT POINTER 
2194 005114 005302 DEC 8=—sséRE" :DECREMENT ENTRY COUNT 
2195 005116 001372 BNE 1$ iCONT NUE SEARCHING 
219% 805120 016011 oocodS ROY §BUF(RO) , (RI) HE BUFFER BLOCK INTO THE TABLE 
2197 005124 016061 a0cd2e0 oD0002 MOV  —- SWROL.(RO) ,2cR1) BLOCK S°2E 
2198 005132 005237 025614 INC = BUFTBL POS ENTRY COUNT 
2199 005136 INC —- Re ; INCREMENT Ro FOR USE LAT 
2200 05140 occdde2 BR S§ SEE IF A LOWER ADJACENT BLOCK IS IN THE TABLE 
e201 QUsive OibGel 90000 2s: MOV SBUF (RO), (R24; BLOCK ADDRESS TO TABLE 
cote O0S146 016001 O08 MOV SWROL(ROS,(R1)+ 3SIZE TO TABLE 
e203 005152 605237 025614 INC BUF TBL INCREMENT ENTRY COUNT 
2204 O0S156 622737 OOOD02 u25614 3S: CMP #2, BUF TBL SEE HOW MANY BLOCKS ARE IN TABLE 
2205 O05164 103001 BHIS +4 {BR_IF NOT MORE THAN 2 | 
2206 005166 once4d :DEBLIGGING AID 
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ORPIB. T ROUTINES 

2207 905170 13 “SREG s RESTORE RO-RS 

ocx poe ize 16011 000906 4§ foe SOF (RD) (R1) ie PFEER IS LOWER ADJACENT c 5 t 
e210 © eas 600020 ocon002 R00 SWROL(ROS 2(R1) ; RELEoSED BFE 
FS : 1956 S$: MOV Re. -(SP) ; 
ele OC.c10 1 OeS614 MOV BUF TBL,R2 OUNT 

2213 OCsel4 O1270S OcSel6 MOV #BUF TEL +2, RS ‘BEC INNENG OF TABL 
221% GoSeeD 16504 Oo00002 6S: MOV giRS) RY Bake “ifrerte N EOHDS) 
2215 GOSCOM ASL Count 
2216 OCS22h 061504 ADO (RS). RY Ginnthe ROORESS 
col? 02Se Boo CMP RY, (R1) at S i Kpeiate TO INSERTED ENTRY 
2218 Oo 1 BEQ 8$ "LOWER AOJACENT IN TABLE 
2219 G0SO 000004 ADD 84, RS > INCREMENT POINTER 
ecco OS240 6005302 DEC R2 DEC ENTRY COUNT 
geek Ct 42 Bib Be 6§ CONTI LOOKING 
ee 4 1 TS (SP)+ RESTORE STACK POINTER 

23 bose 00073 BR 3$ 3 
Ft) Ble 3 MOV (SP)+,R2 REST 

e225 O0t> 165 oo0002 oo00de ADO 2(R1);2(RS) *I NT LOWER BLOCK LENGTH 
008 025614 DEC BUF TBL > DE RY COUNT 
G0se64 610195 MOV R1,R5 ; 0 
Doscb 000004 ADO 84° RS * INCREMENT TO NCXT ENTRY 

9$ MOV (RS)4, (RL)4 : T 

006276 Bee RT TRt UBER EHTRY COCNT 
005300 Bre o§ a Mid mu EONISHED 
005302 BR 3g * FINISHED 

sFILL THE ASSIGNED BUFFER (IF WRITE OR WRITE.CHECK ORDER) 

Pe
es
 

SHA
R A
A
R
O
N
 

FILBUF: SAVREG SAVE RO-RS 
900004 900002 Be eg1TC2, , SCOMNO( RO} ee sai ie WRITE ORDER ? 

oco007 00002 ChB HRTCK, searocn ii i Teck ? 

000006 033644 15: oe SELF (RO), , SENDPGH’ ‘oie aE BUFFER IS ABOVE PROGRAM 

Tate HAL ; : ROORESS ARITHIN PROGRAM, ILLEGAL 

tH 001306 occ0z0 BRP, BUFRSZ, SHROL(RO) jSee IF a LENGTH DOESN’ T EXCEED HAXTMUN 
re4@ 00S. BHI . + ;BR 1 DOESN” 
oy Cee He 3 : OR RL OPERATION GREATER THAN AVAIL MEM 

751 ONS IE Mov = SBUF(RO),R1 FER 
5o3s be Rov SHROL (RO) , Re : TIVE WORD COUNT 
oe <7 MOVE TTC(RO),RY ATIVE PATTERN ADORESS 

my geese ears, 
2s: HOY (Rej$ CRIs ; Te ea NTO TH THE BUFFER 

Fes : COUNT 0) 
bec Me PAT COUNT 

ooc02o MOV #16. ,R3 Bie scome Barre COUNT 
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Sze 

SUPPORT ROUTINES 

025764 _ STNOAT(RY),RS  ;RESTORE THE AOORESS 
es S CONTINUE DISTRIBUTING THE PATTERN 

3: RESREG i RES One 

;START THE ORDER FOR THE DPB IN RO 

GOORTV: MOV RO,-(SP) ; 
MOV RO ahs S 
JSR Ro’ APL : 

18: : GOES HERE 
HALT ; REJECTED REQUEST 
MOV (SP)4, RO ; RESTORE 
ADD #1, SOPERC (AL) SINCREMENT THE OPERATION COUNT 
AOC sonbRr +e(R0) ANY 
CP e (RO), SCvt.¢ d 2 O ORDER REQUIRE A CYLINDER CHANGE 

ADO $05 T(RO) iP AeENT COUNT 
ae Ho (RO) ADO ANY 

es: R PC 

33 {HHH JHHHNHMMBHHIHHHHMHHE HIE 346 445468 3 46 4E 

-SBTTL GENERATE VARIABLES FOR THE NEXT OPERATION 

3) JHHHHHHHHHHHHNHHHHHHHBHHHHHHE SHH 

;GENERATE VARIRSLES FOR THE OPERATION 

GETPAR: MOV RS, -(SP) 
JR Pe + ONE CURRENT SECTOR & TRACK AOORS 
MOV PC eT SPREVA}E (RO CYLINOER 

1 el a ae 
CHPB aLRTCIK, Sono (RG ORDER A WRITE CHECK ? 

ist TOCK ‘BR Sidi CHECKS * 
MOVE sPoevocRa), ScOMND (RO) sRESTORE PREVIOUS OPERATION 
TP 1§: PAR 

CTPARI: Hove BUR (RO), serevir ro} aa ake NT OPERATION COO COOE 

it v, aR 

18: mov alo RS ae Peron Of DIVISOR 

pe en ees Cp WRITE 

JSR RANMRT 
OMND sWRS 9 

eee bata « wel ie Hr op CEE ron 
Jeo PARK : S REST OF VARIABLE CTION 

2s v SHINY RS SELECT READ OPERATION CODE 
Bic at 101 ,R8 = Me SK at BUT 0 

: TRBLE OR 
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; GENERATE A RANDOM SECTOR ADORESS BETWEEN VALUES ’FS’ 8& ’LS’ 

013705 00! GETSEC: MOV LS,RS  ;GET MAXIMUM SECTOR ADORESS 
001 SUB FS, Re ; SUBTRACT atin nun n SECTOR 

NC RS im TO USE AS DIVISOR 
1 } pt, ; ; ee nL DEFER ROtENT 

Gia 1S: 280 rege ® - CONVERT $8 
ll lz MOVB =- RS SSFC(RO) sSTORE SECTOR ADORESS IN "PB 

; GENERATE A RANDOM TRACK ROORESS BETWEEN VALUES ’FT’ & ’LT’ 

GETRK: MOV LT,RS  ;GET MAXIMUM TRACK ADORE 
SJB FT.RS s SUBTRAC| | MUM Thee 

: £.Q 1s’ RIE HIN mA 
KE IN RS me 19 USE RS DIVISOR 

5530 1S: RDO FF! ee anit’ age oa 
aE MOVB =sRS,, ‘Simo sSTORE TRACK ROURESE IN DPB 

* GENERATE A RANDOM CYLINDER AOORESS BETWEEN VALUES FC’ 8 ’LC’ 

a rots ES STU, KK i] 

ay Bre ig tbe 1hOeR ORRESS 
4a; INC HIhcke~ent TO USE AS DIVISOR 

is BS onan bee 
zy ° MOV Fe Be ase r'forent 10 m8 IN DPB : 
y4 

3 GENERATE A RANDOM QUFFER LENGTH BETWEEN 4 & THE VALUE IN *BUFRSZ’ 

k GETSIZ: MOV. —_ BUFRSZ,RS 
INC RS epee ae SIZE 
JSR PC, GETREM ; 
TST Re ; SUE, 
BEQ 1 ice 
MOV RS, -(SP) NE all ON STACK FOR CHECK 
CLR -(§P) iWae VIDEND 
MOV 8256. .-(SP) : ba of TH 
isk PC solv -O{VI RS CTOR SIZE 

a ne 2 4, ; c STACK POINTER 
1S: ISR PC Seen CYCLE THe eekoce TOR 

Parra sTRY AGAIN 
2: ITB, (RO) $PEAD OR WRITE ? 

3$ sk2 IF READ 
I 1,85 7MovE THE SIZE EVEN 

: MOV $ 2L(RO) LENGTH TQ CONTROL BLOCK 
CMPR BRITE, SCCHNO(RO) sbaITE HIT IMPLIED SEEK 9 
BEQ 4S sBR'IF IT I 
CMPB = s- @READ, SCOMND(.RO) iP pO WITHOUT IMPLIED SEEK ? 
Bre 6S sBA IF NO 

WS: (SP) 'CLEAR THE STACK | 
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RPIIE MULTI-ORIVE 
GENERATE VARIABLE 

16016 00001 
Aeeie eee 

418 

1 
132760 

4] 

1004 
112760 

ay
 

BE
SS
 

8 x : 

o
o
 

=
 

of
 

Bs)
 

Re
 

N“
N 

7 
E
E
E
 kee
 

ae 
E
E
E
 

S$: MOVB 
6S: 

NEG 

EOS 
percion Seer pation tt 27(732) Ol-NOV-76 15:32 PAGE S7 

$SEC(RO) (SP) MOVE THE SECTOR ADORESS 
3, (SP) “ADO THE NU" WER of SECTORS IN THE BUFFER 

i. atts BE THEY Y pceeD 

#10, SCOMMO (RO) ot See IF AN ‘IMPLIED SEEK’ COMMAND 
$ T 

84, SCOMND (RO) toa Wh PHOUT IMPLIED SEEK ? 
Ss “BR IF READ 
MATSEK, ,SCOMND(RO) =LORO COMMAND 

BROSEK, SCOMNO (RO! COMMAND 
a4 joo Th THE RACK POINTER 

AL (RO), SWRDM( iS TUE 
(RO) sMAKE IT NEGATIVE 

;GET THE PATTERN CODE & EXIT FROM PARAMETER SELECTION 

PATCOO: JSR 
MOVE 

PARXIT: MOV 
MOV 
RTS 

GETPAT PC, 
pee i. 000 mee cout ht BLOCK 

sRES TORE 

sROUTINE TO SELECT A WRITE (OR WRITE CHECK) OPERATION 

18: CMP 

es: 
RTS 

83, — Be BiH Hea Moers 1 DIVISOR 

AUT OCK ORDERS TO BE SELECTED 

I ae rey ARE 
3 as me CODE TO EXCLUDE WRITE CHECK ORDERS 
oe Fin 
RS, 82 ;WRI CHECK SELECTED ? 
2s “BR IF NO 
: aloo HAS PREVIOUS ORDER A WRITE ? 

es : lite CHECK CODE TO WRITE WITH 
SEEK 

COMTBL (RS) come EY CODE TO DRIVE BLOCK 
PC 

;ROUTINE TO SELECT A PATTERN 

GETPAT: MOV 
SR 

1S: RSL 
RTS 

B 2S 5 aeLeCT PATTERN 

1 ig Ppa, gpe sere 
gYCLE te RANDOM NUMBER GENERATOR 

T 
» MAKE coer INTO TABLE INOEX 

PC * RETURN 

;ROUTINE TO SETUP PARAMETERS FOR A SEQUENTIAL READ OR WRITE OF THE DISK 

WRTPK: 2 PC THE RANDOM NUMBER GENERATOR 
SOPERC Te (ROD te F FIRST OPERATION 

» 

i en
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OZRP 1B. CNS GENERATE VARIABLES FOR THE NEXT OPERATION 

Sse Gosh feiso oom Ce 
RS hg few om a ella 
BB EE! BET como ivesso ummm: fir Suokade es 
s133 Ge 7as ooo0002 000070 Bry OP, SRPER(RO) B10. TOR OVERFLOW ? 

SR pam Eg res ome Ca 
ony 1 0001 le MOV KPOA(RO) SSEC(RO) _:NEW SECTOR & TRACK ADDRESS Se A A OR 
Faald doer i 000010 G0i324 oe SYL(RO), ,LC ad pe CYLINDER 

Sia Bite 1eob 000013 001330 es fimo iB i BR Race 2S CVLINOER 

Seem 8 lee cee 
2 ee ee 
STE ES moe Oe 19) nn ana 
Eel Boe» 3 disres O31 oe ree Bre SOKO) fee is 10 2°5 CORLENENT 
Page in Goce oe en 
2465 OUbS60 112760 OD000S 00002 WATPK2: MOVE SROSEK, SCOMND(RO! 

3 yo 112760 000003 O00002 WRIPK3: ROVE ERTS, scoMO (RD) 10F COE ne 
8 O& 576 ON737 OUEIM " J5R 

Bost At re OCO064 WRTPKY: Rov AER PT ies COUNT 

2?
 

DEERME sO Save CURENT SECToh 2 TRA Sones 

000004 PREVST: SUB SE anne se en Te ST 

+ 
} 

PC READOR Be ebm ae Levee 
2 

$ > SHHEHHINHIHHNHHHINHHIHNHHIHHNHHHHHHIHHHHHHHHHHHEHHHHEHINHHIHHHHE Ht aE 

-SBTTL GENERAL SUPPORT SUBROUTINES 

° #IHHHt 

u 
REBB

E 
Saa

l 
Vo
to
lz
aa
~ 

a 2 

YE
rr
 

ye
y 

y 

E8058 SHIH 08 08 SHE 48 90 a 8 28 aba 

? & 
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;OUMMY HRANOLER IF *CONTROL C’ ENTERED DURING NORMAL OPERATION 

DORTI: oy #3, -(5P iy THE 10 te rey BACK ON ON THE STACK 

;ROUTINE TO COMPRESS THE TABLE WHOSE ADORESS IS IN Ri 

q 
| 

2 ai
 

ooo002 CHPRES: MOV acRL), (RI) i ConRESS THe THE Tee IN R1 
BEQ 

no00de ape ae :NCREFENT COMPRESSING TABLE 
18: RTS * RETURN 

;DECREMENT THE SECTOR-TRACK ADORESS 

OO0SO6S READOR: CLR 4(SP) sCLEAR STACK FOR SECTOR O00004 ; 

re A ma a eS 
3 CB 4 ) THE SECTOR pOORESS 

eae A992 oor: o00004 yO ese) sR IE, SyG TOR PESTER THAN 
ree Bis oo00de Sit *) 1(RO), asp) : STP bees 

1 presse eed beck (SP) oc bREMENT ROORESS 

se eae yO PF PT pion t o00c23 000002 MOV 819. ,2(SP) TO } aCe 
3 8R 

000103 ococod2 18: ove Sonat 1 (RO), 2°59 - TRACK ADORESS 
= es: RTS PC » RETURN 

2 =ROUTINE TO CHECK FOR KW11-L OR KWL1-P CLOCKS 

177777 001236 CKCLK: MOV 8-1, CLKFLG CLEAR CLOCK AVAILABILITY FLAG 
562 Sane 000004 MOV act kd SRERRVEC' Set Ue UP VECTOR FOR CLOCK CHECK 

CLR bs2 
. 1 TST aL KCSR CHECK Pat KWL1-P 

CLR = “SET CLOCK AVAILABILITY FLAG 
MOV SLPVEC,RI kALL-P VECTOR ADORESS 
MOV SCLOCK? (R1)4 jSet uP fil -P VECTOR 
MOV 9300. (Al) ;POW = PRI 

haa 172172 MOV a1 eSLKCSB +L Oa0. COUNTER SUFFER WITH 1’°S 
18 17elbe2 HOV " @SLKCSR =; SET CLOCK - CNT UP, re, ONT INT 

. CKCLKI: E00 #4 ;RESTORE THE STACK POINTER 
ate oo00004 MOV aCKCLK2, BRERRVEC’ “CHANGE ERROR VECTOR TO CHECK FOR KWLI-L 

3siKs LOOK FOR KWL L-L 

‘ SET of Oc Tech oR’ ADDRESS 
;SET uF ok lit VECTOR 

so att Kuli-L” INTERRUPT u osik 

Ewe: ENE RE BAK GE Te
 

SB
R 

Ss
Ss

e4
 

ee
 

2
 
=
 

wn
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a3 sROUTINE TO DISPLAY STATISTICS FOR ALL ORIVES ASSIGNED 

eet 007 126 104412 STATPR: SAVREG a cS UNIT POINTER 

S28 13 Lert 900039 MOV #8. R39 r g Te UTE Cn COUNTER 
2548 007135 1 MOV #8LKO. RO 
°S549 (007142 136437 521304 O25460 1S: BITB Arher ter), ote IVE ASSIGNED 

aa Geis ek is esol 152 O0Se4 PR de HE UNIT POINTER 
2552 007154 062700 Oo00112 ADO #SSILO+2,R0 i INCREMENT, HE 
253 007160 DEC Rg FINI SHE 
¢ 34 O07162 00135 BNE "BR { peo” 
cs 007164 23 BR iVES EXIT 

S53 Ber1$8 Bea Se7508 cesso §8: Alia EEN, asst ts he EAT csrone 
"8B O0O7e00 0C!N03 BNE -BR’IF ASSIGNED 
eo53 o0ci12 a0 sSsILOe, ,RO ;ROO TABLE SIZE TO ADORESS 

eb 1 1 4S: MOV RO Re sPUT. OCK ROORESS IN R2 

2. ors 004 0 a ae T > TYPE Te era Tot Ieg 
2564 007222 cero coolle ADD 8$SIL0+2, RO INCREMENT BLOCK ACORESS 
2565 SS: Ine : INCE [MENT UNIT NUMBE 
256 007030 005303 “DECREMENT UNIT COUNTER 
e557 32 001357 BE 7ER If NOT FINISHED 
2558 4 104413 6S RESREG ; 
2569 000207 RTS PC 

Sr sROUTINE TO TYPE STATISTICS FOR THE DRIVE IN RO 

2573 OO7eNO 104412 TYPEST: SAVREG ;SAVE RO-RS 
2574 007270 JSR PC, SHOTYP : HECOIN 

ate] are | R SEE MUM OL MMBER 5 ¥ (RO), RY ; 
2577 OO7<s2 O1 MOV se Aut OK AOORESS I 

sor eee po a PC SETA HE STATIS Pky | PRESENT CLOCK 
30 eet toate PecreG , ane ae 
goal 007266 RTS PC 

e 3 sTYPE THE HEADER FOR THE DRIVE PERFORMANCE SUMMARY TYPEOQUT 

23S o440 1213 SHOTYP: TYPE F 
2.3 ee irae JSR IME Nee, Te TIME OF DAY 
2587 007300 10440! (Q32b46 TYPE eS SHEADER 
a3 007304 O00ct? RTS a0 * RETURN 

| s0 TYPE THE ORIVE PERFORMANCE DATA LINE 

2592 010446 SDETAL: MOV RY, -(SP) i DRIVE NUMBER 
2533 19 104403 TYPOS TYPE IT 
254 : 001 000 1 
oe 14% LON401 030477 TYPE 3 ci 
em 16 gpnssc (R (RO), -(SP) peut THe PASS COUNT ON THE STACK 

25 1$S74 JSR Pc, $° 
2598 007330 O737 Ollé4e JSR PC! SRPSRS ‘WP IT 
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VE _ EXERCISER PROGRAM 
T SUBROUTINES 

023417 

023417 

10S 
MACY] 27(732) Ol-NOV-76 15:32 PACE 61 

TYPE 2 ; S 
MOV AR Ores BOT SOPERC ON THE STACK 

Rope ge ey etc 
TYPE SPACED : 
RDO 64, Re : Re 
oH ae Sante HT ON THE STACK 

$407 > TYPE IT 
TYPE Pacey SPACES 
ADO b4, Re j ANCRENENT 
MOV Re; -(SP) : AO ON THE STACK 

aS a 
TYPE SPACEL iT Bate 
ADD b4,R2 s INCREMENT Re 

1S: MOV RL, -(SP) “SAVE RI 
MOV #4°R1 :USE R1 AS A COUNTER 
800 #2 ,Re : NT Re AGAIN 

2s: v (R2)}4, -(SP) iP a , *, *§SKI’, OR ’SMISPO’ 

JSR PC,$°7>0 ig RT IT 
J5R PC’ $n. 24 > TYPE 
TYPE SPACE! *1 SPACE 
DEC Ri : ? 
BNE 2s *BR IF NOT 

Ry «STD TA CAO) csp) eae R OF OTHER ERRORS 
ete oe nee 
a SKI(RO). (SP) STRAT SKI FROM storm 
Sug S$MISPO(RO), (SP) ;SUBTRACT SMISPO FROM STOTAL 

a a sil 
YPE StRLF , 

RTS PC 

sROUTINE TO INCREMENT SSOFT 
'NOTE: SSOFT WILL NOT BE INCREMENTED BEYOND 9999 (10) 
INCSOF: CWP $SOFT(RO), 09999. wan ALREADY AT MAXIMUM ? 

Boeriroy FR vent sort 
1S: Pe ? RETURN 
;ROUTINE TO INCREMENT SHARD 
*NOTE: SHARD WILL NOT BE INCREMENTED BEYOND $999 (10) 

INCHRD: CMP SHARD (RO), #9999. _.IS SHARD ALREADY AT MAXIMUM ? 
BIS 1§ -BR IF IT IS 
NC SHARD (RO) > INC SHARD 

18: RTS PC = RETURN 

;ROUTINE TO INCREMENT $SKI 
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EMOTE: S$SKI WILL NOT BE INCREMENTED BEYOND 9999 (10) 
INCSKI: Fs a , #9999. len PAREAOY AT MAXIMUM ? 

INC 
RTS 

NT SSKI 
18: 

ebb sROUTINE TO INCREMENT $MISPO 

Seep “NOTE: S$MISPO WILL NOT BE INCREMENTED BEYOND 9999 (10) 

007600 026027 000060 O23417 INCNIS: CMP SMISPO(RO), #9999. 51S SMISPO ALREADY AT MAXIMUM ? 
2668 GO7606 103002 BHIS 15 “BR IF IT IS 
2669 OO7610 005769 000060 NC SMISPO(RO) 3 INCREMENT SHISPO 
e670 007614 000207 18: TS PC * RETURN 

sb7e ROUTINE TO INCREMENT STOTAL 

gor *NOTE: STOTAL WILL NOT BE INCREMENTED BEYOND 9999 (10) 

2676 007616 Oc6027 O000SO 023417 INCTOT: CMP STOTAL(RO), #9999. ;IS STOTAL ALREADY AT MAXIMUM ? 

Poe Gosece Apes aoousa ie Sota RO) ie fener SroTAL 
eR ee Boaon? 1S: TS PC > RETURN 

cb8] 
680 sROUTINE TO TYPE THE TIME 
Cc 

2694 007634 005737 001236 STIME: TST CLKFLG -CLOCK ON THE SYSTEM ? 
> S O27640 OD1006 BNE 1S BR IF NOT 
2 & Of7642 10440! 010130 TYPE  ,HOUR TYPE THE HOURS 
2by7? OO7b 14401 010134 TYPE sHINUTE : TYPE THE MINUTES 
et 83 0C76 01 616140 TYPE C “TYPE THE SECONDS 

! et 3 docou? 18: RTS PC 

2691 sCLOCK HANDLER ROUTINE 

ee 007660 010046 CLOCK: MOV RO,-(SP) SAVE RO 
269% OC7b62 005237 O10144 SIXTEE j INCREMENT THE 1/60 SECOND COUNTER 
she BNE i$ iB 58 SECOND OND NOT COUNTED 

i 001240 010144 MOV > SIXTEE ESTORE 
2697 007676 d054 37 O01 44 reg SiKTEE ike Ir INTO 278 tn oe Sone 

Fre Oe eee TS oto Be abacceConoe, «TERE TF COUNTER AAT No 
2700 007714 001063 BNE 1S "ER IF NOT 
2701 GO7716 112737 go0060 010141 MOVE  &860,SECOND+1 = :RESTORE VALLE 

607724 1052 10140 INCB = SECOND INCREMENT UPPER 
2703 007730 e273? 010140 CMPB B66 , SECOND re AT MAX 

ord eee teks 000060 019140 MOVB SECOND esth IPPER | 
2706 OO774 106237 001313 INCB InTaVL +1 STRCEMENT STATISTICS TYPEOUT INTERVAL 
2707 DO77oe 1p} 0135 Inc NTE j INCREMENT MINUTE 
2708 0077 ie > 72 010135 ayo MINUTE41 T NAX ? 
2709 007764 001037 BNE 1$ BR IF NOT 
2730 007766 112737 000060 010135 MOVE $00, MINUTE#1 RESET LOWER 

am a
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010131 

010131 

010130 

001313 

001250 

001140 

SECOND: ; 
“BY 

SIXTEE: .WORD 

MINUTE 
#6, MINUTE 

TATRVL » INTRVL+3 

NTRVL41 
8-1, STATIN 
(SP3+, RO 

8kSRe, 2(SP) 
es 
SSTKSRV, TKVEC 
STK SRV+4 

&KSR, TKVEC 
(SP)$,RS 
RS 
SCRLF 

B'A, (RS) 
1$ 

KOS 
MACY11 27(732) 

‘BR IF NOT __ 
; SOF TAM: SWITCH REGISTER ? 

Ol-NOV-76 15:32 PAGE 63 

;RESET HOUR FIELD 

iDAIVER YineR ROUTINE 
;DUSPLAY THE PERFORMANCE SUMMARY ? 
ie cay INTERVAL FINISHED ? 
> BR 1 NOT 
*RESTORE THE INTERVAL 
“SET ERROR RATE DATA DISPLAY FLAG 
sRESTORE RO 

; HOURS 
;*:' & TERMINATOR 
s MINUTES 
:':* & TERMINATOR 
3 SECONDS 
;SPACE, TERMINATOR 

;1/60TH OR 1/SOTH OF A SECOND COUNTER 

;SAVE_RO-RS 
SRETUPN AT PRIORITY 4 
TOUNMY INTERRUPT RETURN 
;GET THE CHARACTER FROM THE KEYBOARD 
:CLEAR THE JUNK 
: CONTROL _G? ? 

BR IF NOT ACTIVE 
>CHANGE THE RETURN ADORESS 

Reta CTOR ROORESS 
iBrocess THE CERRACTER JUST ENTERED 

CHANGE THE KEVEGORD VECTOR 
: BUFFER AbprE eee 
;POINT TO ORIVE NUMSER 

R-LF =CR- 

EQ TO AN ’A’ 
BR IF IT IS 



MO-11-OZ2RPI-B, RP1IE MULTI-ORIVE EXERCISER PROGRAM MACY11 27(732) Ol-NOV-76 15:32 PAGE 64 
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76? 19255 121527 000067 cree (RS), #67 ; GREATER THAN AN ASCII 7 ? 
768 Ol 161 I 6S ‘Be UNIT NE af 

2769 010264 121527 O00060 CMPB ss (RS), #60 UNIT NBER LESS THAN AN ASCII O ? 
e770 01070 103451 0 BR IF iT IS 
o771 Ol0e7e 142715 477770 BICB = #t C7, (RS) * LEAVE ONLY LOWER 3 BITS IF CHAR NOT ’A’ 
e77e 010676 leerts te4 177777 18: ch aT, -1(RS) 7EQ TO ' 

a7 010308 737 «O104e4 SR PC NEWASN eslov'a er 0 FOR TEST 
1031 42 R KSRe EX] 

77 10314 765 OO0104 177777 2: CMPR 8D, -1 (RS) if Tp 0° 0° 25 
103ce 001 NE 3$ RI 

778 010304 010664 ISR PC, DEASGN tBEASSIGN. uAgr 
2779 010330 OO04 BR KSK2 tEXIT 
2780 O10 ee? 000123 177777 38: MPBo8’S, -1(RS) iEg TO *s’ 
2781 O61 I BNE 4 BR IF NOT EQ 
e782 010342 004737 010772 ISR PC, SCMND ; TYPE STATISTICS 
2783 010346 oY BR KSR2 EXIT , 
2784 010350 122765 O00l27 177777 4S CHPB HoH, 1(R5) EQ TO ’H! 

7 bites o0000: 170SS2 af SHO, 2SWR iB FH Booey 
a 10365 001012 BNE 6S BR IF SET chit y 0 "Wl COMMAND 

Ot p 011074 Io TAPK iHRETE A DATA PACK 
10374 41 K SEX 

ox O. lee Q00122 177777 SS: CMPB 8, -1(RS) :£Q 19 *R! a 

ee tat don 011106 ie PE, REDAPK ed a Bark PACK 

a7 O1OH14 104401 033146 ES: TYPE eg , INVLD meu COMMAND’ MESSAGE 

sre BIBS i a 
2798 ;ROUTINE TO ASSIGN A DRIVE ('T’ COMMAND) 

se o104e4 005037 001252 NEWASN: CLR PACK CLEAR 'W’ COMMAND INDICATOR 

oaOS Dini Weg 10 sano: RRS RO arial Om 108 
SO05 imi 1 718 eat cuppa sw LOL. (RS) jASS1 re 
2e04 O10442 OO141 BEQ ASGNe R IF ALL UNITS 
Bans biouii 4Lisos ASGNI: MOVB RS). RY PUT IT # IN RY 

{ 1 032567 011140 MOV EUNTASN, ASNMSG :’UNIT ASSIGNED’ MESSAGE ADDR 
2807 O104S54 012703 000001 MOV gRELOAD R3 FOR 1 UNIT 
s908 GipNbD Lets? 021304 O2S460 gite a; “HeITERN), ASNLST READY ASSIGNED ? 

rf -BR’ a It S 
2810 O10470 004737 ISR 8 ASGNI -SEE IF UNIT ON THE SYSTEM 
elk bio 011120 18 ip BahERR :RETYRN HERE IF ORIVE NOT AVAIL 

s ’ 3 2813 O10S02 004737 010524 ASGNe: JSR PC, ASGN3 ASSIGN ALL UNASSIGNED, AVAIL UNITS 

seit Rieeme agiy, Cue ee By MOF Svs 
2816 O10514 012746 010506 1S: BASGN2+4,-(SP) PUT RETURN ADDRESS ON THE STACK 
2817 010520 000137 0.102% JMP ASGNY {L004 FOR MORE UN UNITS 

1 ty s e818 Ol % 7 1! 025460 ASGN3: BITB RTABIT(RYD, AASNLST NIT uBeroy SSIGNED ? 

e seed Wire 021124 1S Po ae aT BR ar SPER UNDER WAY ? 
2521 O10540 001375 BNE 1§ BR IF IT 
cBee 010542 110437 O2S414 MOVB —-R4, GENOPB > DRIVE AMBER 
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OZRP18. CMB GENERAL SUPPORT SUBROUTINES 

7823 O10S4%6 004737 015354 ISR PC, RECALO s RECAL IBRATE DRIVE 
gut 10S OS764 Oellle S78 ORVSTA(RY) voll BLE? 

2s (Ol 1432 BEQ ASSN6 Be Bet OFFLINE 
ope OO! 109435 BMI ASGN? ;BR DRIVE NOT AVAILABLE 

O1Gbe ASL RY MAKE RY INTO WORD INDEX 
Ese 10564 nyeeedh 025736 025526 MOV BLKADR( RY), NEWUNT (RY) :OPB ADDRESS 

19972 dey 0257 MOV BEKADR (RY), "RO. PUT K'S ROOR INTO AQ 
1 737 «~Oll1 JSR “CLE OcK FOR UNIT JUST ASSIGNED 

1 610602 012760 O00001 ocODGDbe MOV #1 SPASSC(RO)  :PRESET PASS COUNT TO I 
ck 910615 005737 001252 TST Pack "WRITE DATA PACK ? 

stares Oo1eSe o00nze ove ACK, SPACK(RD) iA IF my TE DATA PACK INDICATOR 
ee Bi Re48 Az eRe 2s: ASR i ‘ REET ONT} BobRESS 
28% 0106e6 005305 ASGNY: DEC RI *DEC UNIT COUNT 
2837 010630 001402 BEQ ASGNS “BR IF FINISHED 
2838 010632 O0S204 INC RY > INC UNIT NUMBER 
2639 010634 000733 ASGN3 >CONTI 
2840 (10636 062716 000004 ASGNS: ADD #4, (SP) -INCREMENT RETURN 
2841 610642 07 BR ASENB EXIT 
e842 O10644 see 032524 O11140 ASGNE: MOV SUITOFF,ASNMSG ;°OFFLINE’ MESSAGE ADDRESS 
2843 O106S2 000403 BR ASGNE EXIT 
2844 O'0654 012737 032615 O11140 ASGN7: MOV SNOTSAF,ASNMSG :ADDR OF "DRIVE UNSAFE’ MESSAGE 
geys 010662 000207 ASGNS: RTS PC * RE 

g8Y7 sROUTINE TO DERSSIGN A UNIT ('D’ COMMAND) 

2849 O10664 O0S004 DEASGN: CLR RY 
2250 010666 122715 000101 CMPB «#01, (RS) iDEASRIGN ALL UNITS ? 
2251 010672 001434 BEQ cs YES 
eb5g 010674 012703 000001 MOV 1 R3, ee ha FOR ONE UNIT 
2853 019700 111504 MOVE Get MET NUMBER 
efs4 010702 136437 O2:304 O2s460 JS: BITB araBlTcR4), esnst NIT ASSIGNED ? 
235 010710 OO14!4 BEQ 3$ F NOT 
ceSb 010712 146437 021304 OG2S460 BICB ATABIT(RY), asnist Pa Boe lamen gs sei0e LIST 
efS? 010720 006304 ASL INTO A WORD INDEX 
é-8 010722 O1S464 025736 025504 MOV BLKAOR(RY), ouNITtRY) sPUT RDORESS IN DEASSIGN LIST 
e¢33 010730 O06204 ASR 
2660 010732 005303 2s: DEC 4 sANY MORE UNITS ? 
2261 O10734 OolYle BEQ 4§ BR IF NOT 
eP$2 010736 O0S2O4 INC RY 
¢ 33 gig 760 BR 
cbo4 O'9742 122715 OOOL0! 3s: CHPB «#101, (RS) sDEASSIGN ALL UNITS ? 
e*n5 01074 001771 BEQ ;BR IF YES 
ct 2B 010750 012737 92545 011140 MOV SUN (NOT, ASNMSG OF *NOT ASSIGNED’ MESSAGE 
eto? 010755 004737 011120 JSR PC, ASNERR REPORT IT 
2:58 610762 000207 4S; RTS PC 
2869 010764 012703 OD0010 cs: MOV #9. ,R3 ;SET UNIT COUNT TO 8 
870 010770 O00744 BR 1$ 

eb7e sROUTINE TO TYPE UNIT PERFORMANCE SUMMARY (°S' COMMAND) 

2874 Qt o0sc04 SCMNO: CLR RY 
2875 010774 122715 000101 CMPB ss 8101, (RS) ewe 
2876 011000 O0i421 BEQ 2s 
2877 011902 111504 MOVB = (RS UNIT 
2878 O11004 136437 021304 O25460 BITB arpal Tera), asmst Teee IF SUNIT ASSIGNED 
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a3 Gung Som an | S008 0 woRD 108K 
298! O11016 O1640G 025736 n0V BY KADR(RY), RO ree wt) 
bse 11022 004737 007240 JSR PC, TYPEST ; TYPE DRIVE STATISTICS 
28 11026 21 BR cs’ *EXI 
o8c4 011030 012737 O32SYS O11140 1S: MOV BUNTNOT,ASNNSG ;ADOR OF NOT ASSIGNED’ MSG 
2885 01103 D047 37 011120 ISR pe, ,ASNERR im ERROR MESSAGE 

5608 niga 73 000010 Pe: MOV #8. ,R3 ett COUNT 
2888 011050 105737 025460 38: TSTB 3s ASNT *SEE IF ANY UNIT ASSIGNED 
2889 O11054 OO1004 NE ug *BR IF ANY ARE 
2890 011056 Tit RY “INCREMENT UNIT ADDRESS 
2891 011060 005303 DEC R3 ;DECRENENT COUNTER 
S836 61 10¢ 3$ ;MORE T0_ CHECK 

11064 cs ASSIGNED "RETURN 
2894 01106 004737 007126 4g: JSR PC, STATPR TYPE ALL STATISTICS 
2895 011072 000207 cs: RTS PC 

so ;ROUTINE TO WRITE A DATA PACK (’W’ COMMAND) 

ate 011074 012737 177777 001252 DATAPK: MOV 8-1, PACK ;SET THE *W? COMMAND INDICATOR 
2300 011102 000137 010430 IMP Ascho “ASSIGN REQUESTED UNIT 

oon ROUTINE TO READ A DATA PACK (°R’ COMMAND) 

2905 011106 012737 O00001 001252 REDAPK: MOV #1. PACK « ;SET THE 'READ’ INDICATOR 
i e206 011114 000137 010430 IMP ASEND >ASSIGN THE REQUESTED UNIT 

2308 ;TYPEQUT RSSIGN/DEASSIGN ERROR MESSAGE / 

et, 011120 304401 033144 ASNERR: TYPE  , QUES QUESTION MARK 
291! Oll12e4 JO44O! 032515 TYPE §‘ UNTNSG TYPE UNIT? 
2312 O11130 C1046 MOV RY, -(SP) ?ORIVE NUMGER 
2913 O11132 104403 TYPOS TYPE IT 
2914 011134 001 000 .BYTE 1,0 
2915 O11136 04401 TYPE TYPE SPECIFIC MESSAGE 
2916 O11140 Aron ASNNSG: .WORD 0 * MES ADDRESS 
2917 O11342 LO44O! 001213 TYPE SCRLF 
e318 O1114% 000207 RTS pc 

ge0 sROUTINE TO CLEAR THE DPB FOR THE ASSIGNED UNIT 

eee 911159 CLROPS: . 
11150 010346 MOV R3, -(SP) : PUSH R3 ON STACK ’ 

2904 011152 O10446 MOV RY) (SP) PUSH R4Y ON STACK 
2906 011154 010546 Ov RS, = (SP) “PUSH RS ON STACK 

es Bt eB padi oo00c2 ROO 53 Ba (ae Beers Re gare To. BE CLEARED 

sacs DltinD OeN is: RRA ER ee teers roy oe CUE 
5300 Biilze poets ; C Ry Bebe Ne aire 
oH ULLL7s j ae 1 eu 7 ;8R IF_NOT FINI Doct THE REG! 

2533 pti 378 TES 3 havaed MOV $36 1L0-SREG,R3 FORDER OF LOC ee 10° Be CLEARE 
2994 011206 o0S0e4 2s: CLR (R4)4 : CLEAR 
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| DckP18. CNB GENERAL SUPPORT SUBROUTINES 

3 Ol1210 162703 oog002 S JR MENT THE OcN COUNTER 
£3 pitgig 1374 et 3 a NOT FINI 

Ollel6 012605 MOV (54, RS STACK INTO FS 
$338 Sieg gt MOV + RY TACK INT 

39 Olle } MOV )¢/R3 TACK INT 3 
ex 011224 RTS 

en -DERSSIGN A DRIVE IF A FATAL ERROR OCCURS 

PMH 011226 OL1446 OROP: MOV (Re), -(SP) 
ess 011230 O0S004 CLR "EY FOR UNIT Nu NUMBER 
eG Ollcz2 111004 MOVE 
O37 O11039% 146437 021304 O2S460 8ICB fat (RY), ousted UNIT FROM ROSIGNED LIST 
oH8 gicie RSL UNIT NUMBER INTO A TRBLE INDEX 
299 N11CN 610064 nov FO OUNIT(RY) IN DROP LIST 

sel fist ipwot Beil in a ae 
Sees piiseg 1Sa3! 1 TYPE * ROENG ae. *OROPPING UNIT’ 
2953 011264 10440] 033103 TYPE ORNUM "DRIVE 6! 
234 011270 1110% move (RO), -( SP) >ORIVE NUMBER 
255 Olle7e } TYPOS ee I? 
eee O11274 001 909 BYTE 1,0 

? 011276 Mnay'h 00121 $cRLF sCR-LF 
238 011302 012604 MOV SP)4+,R4 “RESTORE RY 
ees 011304 000207 RTS PC + RETURN 

ch ;ROUTINE TO DEASSIGN A UNIT IF ERRORS BECOMES EXCESSIVE 

os 011308 032777 000020 167624 ABNRML: BIT SHON, ISHR SEE IF IF SHITCH 4 SET 

29S 011316 poles 001310 000050 RavER, STOTAL(RO)’ Need LT BT Brno VALUE 

5 a ones i Ne Dee 
oa 11358 Beals 15: TS 

sROUTINE 70 CHECK FOR END OF PASS ANDO END OF TEST 

1 mage 001316 NRML: TST SEKNOOD OF PASS DETERMINED BY SEEKS OR WORDS ? 

HE BBG come mise BS Bete cecthe" Be eu or wns me cour 
1 0 ie i LE LIMIT 
1 oo0044 601274 SEARO) ,ENOCOn CHECK LSW AGAINST LIMIT 
1 BUIS NRM sBA IF EQUAL OR GREATER 

i Oot oooo42 001302 NRMLI: Cr SPost T+ 2(RO), TOE jSecK NH OF Coun 

j ai reek RF Psd MoH EE tess. THAN bth MIT 
i f00040 001300 IT(RO), poseh ait SW Of 
1 i 0 NRMLX LSW LESS THAN yarn 

2908S 0} 194401 00121 NRML2: YPE , SCRLF 
i t j TYPE NOPRS ay OF Pa pags FOR THE He WNIT 

i yPDS 5¢(RO),- (SP) COUNT 10 BECIFEL AND TYPE IT 
01 000020 167504 BIT #SWOY, ISUR Pain 4 SET 9 

2390 (01 001016 BNE 1$ BR IF SET 
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RPIIE MULTI-ORIVE EXERCISER PROGRAM 
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00006e 001304 

32
38
9 

= mm 

1§: 
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sp
28

3 
a8
 

MOV 
NRMLX: RTS 

;ROUTINE TO GET 

GETREM: MOV 

se
 

JSR 

43
 

SER
82 
A
L
S
 

yz0
 3

8 
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SPRESC (RO), PASCNT : i AT END OF TEST 

ENOTST : "END OF TEST’ 
VE 8° 

Pam sp) “DRIVE NUMBER 
, i ee IT 

1 . 

£ RLF peas yan THE DRIVE 
DRNUM > ORIVE 8° 
(RO), -(SP) ;DRIVE NUMBER 
Lo TYPE IT 

$cRLF sCR-LF 
PC TYPEST >TYPE THE UNIT’S STATISTICS 
R3,-(SP) : R3 
RY, -(SP) ; RY 
RORY “UNIT'S BLOCK ROORESS 
8 JR :Q00 THE STARTING ADCR OF SECTIONS TO CLEAR 
86, R3 SNUPOER OF LOCNS TO BE CLE ED 

> (ER+OR COUNTERS NOT CLEARKD) 
(RY)+ >CLEAR LOCN 
R3 sDEC THE LOCATION COUNTER 
2s : j MORE TO GO 
(SF}+, RY sRES ore RY 
(SP)+'R3 RESTORE RQ 
sPasst (RO) > INCREMENT THE PASS COUNT 
NROLX EXIT 
SCRLF 

RY ;CLEAR RY FOR DRIVE NUMBER 
(FO), RY * MOVE NUMBER 
ATABIT RY) ,ASNLST ORIVE FROM ASS?” ED LIST 

VE _NUFER inte TR TE INDEX 
NTO OROP LIS 

THE REMAINDER OF THE RANDON NUMGER 

SHINUM,-(SP)  ; LOWER pre 
-(SP) ; V 
isd P) aT BIE ON THE STACK 

(SP)+ RS PUT THE REM NOER INTO RS 
(SP)4 * ADJUST STACK POINTER 

;ROUTINE TO REPLACE LEADING ZEROS IN A NUMERIC STRING WITH SPACES 

4 RPZRC ; TO TYPE 8 SIGNIFICANT DIGITS 

86 RPZRC jae UP T 4 SIGNIFICANT DIGITS 
RPZERO ;TYPE THE 
87, RPZRC SSETUP 74 3 SIGNIFICANT DIGITS 
RPZERO sTYPE THE va Ue 
RPZRC :SETU? TO TYPE 10 SIGNIFICANT DIGITS 
RO, - (SP) ;SAVE RO 
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DO& 
R PROGRAM MACYL1 27(732) 

thes 

MOV 4(SP) RO 
1S: CxPBog’0, (RO) 

BNE 2s 
MOVA #40, (RO) 
INC RO 
BQ 1§, 

2s: TSTB ss (RO) 
BNE 3s 
FEC RO 
ROVB #0, (RO) 

38: MOV 4 45 
RP2RC;4 

T 
4g; . 0 

MOV (SP)+,RO 
MOV (5P)+' (SP) 
RTS PC 

RPZRC: .WORD OO 

Soy 
IR ROD, CK.OCT 

CK.OCT: CrP goo 

(R1),8°7 
I 1§ 

mOVB (R1),R2 
BIC 8#C7,Re 
BR 2s 

1$: $1 (RO)+ 
es: RTS RO 

THIS ROUTINE WI 
; DETERMINE If Is. 

rn: Pe a 
i RN aes 
; RETURN ARS 

CK. CHR: 1578 ie 

cepa. (RL), @” 

FG Fons 
18; TST (RO)+ 

INC RL 
es: MOV (RO), RO 

Q1-NOV-75 15:32 PAGE 69 

Bry tame 10 Fs TO esell 

Ee rena 
BOP AS LE (Sehr 79 

ING Re PO FNTER ie 
CAR ana ae 

ri
 

a ; Fs
 

MOVE 
; RETURN 

;OFFSET FOR CONVERTED DIGITS HERE 

; THIS ROUTE eo. USED TO CHECK IF AN ASCII CHARACTER IS A DIGIT 
; BETWEEN 0 

;ROORESS OF ASCII CHARACTER 

RS A 

CHECK AN ASCII CHARACTER TO 

OIE SIT weve 
*CARRT A Rae RETURN f # (RI )=AOR+1 
: PERI (RL) =AOR+1 

s CORR! RETURN”? 

*"PERIOO"? 

i DeRI 
‘CARRIAGE RETURN 
;MOVE POINTER TO NEXT CHARACTER 

NOWN CHARACTER
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03 012016 000200 RTS RO ; RETURN 

TORO BS SA gm Pm soe wwe 

w
u
n
 

& 
B
S
I
R
R
F
 

1 ; 
110 ; - 
ity : 
1] ; 

il ; re Tu 
ile 
117 g12029 CK.NUM: MOV R3,-(SP) ; ar 

118 bt O11744 is .CK.OCT ale btetts © RO 
1 1 011774 J CK. CHR ; TER 

i oi yO ute tener 1 1 3 CAR RETURN 

ise Bt is: ie OR ‘HOVE TO CHARACTER 
1 1 ° ASL fA *FOR THE OCTAL NUMER 1N R3 

BCS bs > DON’ T IT GET TO BIG 
rt 1 RSL 

iB ae 
1 O11L744 JSR RO, CK.OCT i158. THIS 8 AN 1% Ta, DIG O1GIT? 

ie a: fy Bee i Mla da™ 
is i 1%. CLR BR: T eg wi 

1 j 011774 ° JSR RD, CK. CHR : ONE 
18 nt 65 , thao CHARACTER 
140 1 ie c$ ;CARRIAGE RETURN 

is lel! 73: te (R3)+ >"PERIOD’ ONLY 
143 Oleli2 ‘gS: TST (R3)+ :°CR’ ONLY 
144 O12114 4g: TST (R3)+ ; PERIOD" 

ie Bt i3 Ss: a0 RO i ES--SAVE THE OCTAL NUMBER ie Bist és: RaERD ag atone hg 
148 Ol2le4 MOV (RO), RO -PICKUP EXIT ROORESS 
is Ol2le6 RTS RO * RETURN 

i 2 aoe eee oie ame oO 
153 mee REPORT E tHe appa RPPROPIATE INFORMATION 

155 
! 121 TYPERR: 
128 Wie Bie775 020000 167000 IT #SW13, 3SWR 5 ont ERROR TYPEOUTS ? 
158 Ol2140 005113 BNE 20S “BR IF INHIBIT Ca

d 
C
a
d
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SUBROUTINES 

a 3 2, 
a 

ce. 
FE 

p
o
o
:
 

: 
eye 

s8.f 
pc8 

sd 
ss 

: 
Ex 

¢ 
oe 

is 
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; 
Ba 
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p84, 5A 
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p
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INES 

Ist. RS ; INDENT? 
178: Fe iseace2 pace spaces 

os Ris pc ster os 
§ p MESES SESE EG G6 8 SE A A Sk SE SS EA 9 a 8 db ES 

-SBTTL ENO OF ORDER PROCESS ING 

3 | JHB HEHEHE HEHEHE HEE HE 

;PROCESS THE ORDER TERMINATION 

PROCES: TST STATUS(RO) ;SEE IF RP11 HANDLER SIGNALED AN ERROR 
1§ BR IF NO_ERROR DETECTED | 

| a eee : ik, Roane 
as: BRR, comnne ona 
;CHECK ERROR BITS IN ’RPER’ 8 ‘RPDS’ 

CKERR: BIT SHNF SUSI! SUFU, » SRERS (BO) IF ERROR BITS IN RPOS 
Bre 1$ IF _ANY ‘ay BITS | 
TST SRPER (RO) sANY BITS SET iN RPER 

es BR IF NONE SE BEQ : 
1S: ERROR 15 “ERROR BITS SET, NO ERROR SIGNALED 

J : NT COUNT 

es: RTS 
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ENO OF ORDER FROCESSING 

;CHECK BUS RODRESS REGISTER & WORD COUNT REGISTER 

D150M6 ooo020 CKBUS: ov SUROL (RO), -(SP) ; WORD MGTH ae 

Gels SUP! RS ee Hae 
022660 000076 CMP (Set aera SEPBACRO) FER AQORESS PROPER p 

278) ono BY Hewcm — Bel Bio 
001405 BEQ 2s 
104016 18 ERROR 16 OR BUFFER ADORESS INCORRECT 
004737 007616 ISR PC, INCTOT OR MENT TOTAL ERROR COUNT 

25. 80 82, SP :Re TURN TO MAIN ROUTINE 

;COMPARE THE BUFFER 

a 
§ 

000007 O00C22 CMPAR: cree wRTCHK, SCOMMO(RO) jERLTE CHECK 

132760 000004 ov0002 8ITB #81708, SCOMND(RO) sREAD ORDER ? 
199 Be C ;29’ IF READ 

1S: T PC RETIN 
01690! 000006 CMPARD: MOV $9UF (RO) RI i BUFFER AMRESS 
016037 000020 013154 MOV $HRDL(ROS CMCNT Cov. 7 an? WORKING LOCATION 
Sebo? 74 O13154 ADO (RO)? CHCNT ie UAL WORDS TRANSFERED 

1 10 0131 MOV CYL(RO),CMCYL ; 
116937 090013 0131 MOVB = STRK (RO), CHTRK RAG meOeece 
116037 O000l2 0131 MOVB SSEC(RO) CMSEC SECTOR ADORE SS 
O17 97 90 344 013152 CMSTR: MOV nT, LIMIT iT INIT 

131 INC LIMIT aS fhe LIMIT VOQLUE 
010 0131 MOV Ri, CHOUF ET ORT ING SECT OR opUFFER 
il } 013142 MOVB ss 8-1. ZKOINO * CLEAR THe FD CAT 
1 13143 CLRB OF TER CLEAR 'F rose INDICATOR 
006.037 gt 1SB CLR CLEAR COUNTER 
005.337 O13144 CLR SAVER] ;CLEAR THe R1 SAVE WORD 

ot 1% CLR SAVERS a 3 Wore 
oe 13154 000400 Cie CACNT, 8256 1S aor GREATER THAN ONE SECTOR ? 

13702 O131S4 mov CHCHT, R2 ‘Pe se THAN ee REMAINING BUFFER 

I 000400 I$: MOV $256. ,R2 : COMPARE 
I O13154 23: SUB Re, CHCNT *DECREMENT WORD 

737 Ol CMOAT: JSR PC’ MATCH FIND THE PATTERN 
BR es FOUND A PATT 

015040 ISR BC, NOMTCH jRE TURN HERE fF NO naTcH WITH PATTERN MADE 

BS omnes ROS 
3s CMP (RIS+, (RS)+ BIS gireR Se CORTE 

1 Pe cs “BR IF NOT EQUAL 
013150 st ERCTR “ERRORS DETECTED ? 

00 140 Be 9 4§ “BR IF NO ERRORS 
Q00010 166164 I 0S5W3, SUR ;SHITCH 3 SET? 

c01402 "BR IF NOT SET 
004737 013166 JSR PC, CMPRT ‘ DISPLAY WORD 
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END OF ORDER PROCESSING 

gosage 4g DEC Re sDECREMENT SIZE COUNT 

ane EAM ro 
1361 3s BR IF NOT AT e100 OF ort 

177776 cs: Re, -2(R1) i RIScOPHRED CEdoctersc 
001406 BEQ 6$ ES 

Yecees 013142 MOVB 3s 8-1. ZRO NO hoe zeR0 RO MISCOMPARED IND 
feed 13166 JSR Pc, CMPR 

TOCe es: Fora Faster nae 
see ae rs NO rh tap NOICATOR 

010537 01314 MOV Re, SAVERS 388 VE Gerd RS 

eee 013142 7S: an aSorNo > ANY ATER omprRT ors NOT ZEROS ? 
00! BEQ 4§ -BR IF NONE: ALL ERRORS ARE ZERO 
O04 013166 JSR PC, CMPRT *REPORT ERROR 
000742 BR 4§ *CONTINUE COMPARING 
SON? 3? 913362 8$ JSR PC ENOCMP “PRINT LAST LINE CIF ERRORS) 

37 «013154 SY TST CHANT :RT END OF 
003424 BLE CHPRX -BR IE AT E 

93169 is CSE INCREMENT SECTOR 
3727 013160 000012 C, #10. *SECTOR GREATER THAN MAX ? 

103646 BLO CMSTR ;BR_IF NOT GREATER THAN MAX 
07°37 013160 CLR CNSEC >CLEAR SECTOR ROORE 
003237 Bi 3163 INC : INCRE TRACK 
623 13lbe 000024 Cmp CMTRK, #20 . TER THAN MAX ? 
03 BLO CMSTR >BR IF NOT TER 

=J3? 013162 CLR CMTRK ;RESET TRACK 
005237 013156 INC CMCYL “INCREMENT CYLINOER ADORESS 
900) 37 012620 MP CHSTR >CONTINUE WITH COMPARE 

CMPRX: TS PC 

377 ZROIND: .BYTE -1l sZERO_ INDICATOR 
000 FRSTER: .BYTE 0 >FIRST ERROR INDICATOR 

“IF NOT 0, MISCOMPARSION FOUND 
900000 SAVER: .WORD O deve Ri 
90000 SAVERS: .WORD OO ; RS HERE 

ERCTR: .WORD 0 ; OF ERRORS 
LIMIT: .WORD ‘DISPLAY LIMIT 
CMCNT: WORD ; 
CMCYL: °CYL ROORESS 
CMSEC: WORD 0 SECTOR ADDRESS 
CHTRK: 0 TRACK ALORESS 
CMBUF: .WORO 0 “BEGINNING ADORESS OF SECTOR 

TYPE DATA COMPARE ERRORS 

105737 013143 CMPRT: STB  FRSTER sFIRST ERROR? 
OO10s BNE 1$ BR AE NOT 
le? 000012 001114 MOVE #12,SITEMB ERR TABLE INDEX 

737 012130 JSR PC TYPERR DATA COMPARISON ERROR 
41g? i 013143 VB  a-l FRSTER By Tot RET ERROR, INDICATOR 

737 ~O13144 18: TST SAVER} 
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OZAP 18.08 END OF ORDER PROCESSING 18. 

oar BEQ s BR IF NONE 
fia] 1 nets HOV Al, ~«se) : PUSH Ri ON STACK 

i 013144 V c VERT Ru tATeACay fet RY 
j i 013146 MOV SAVERS RS :DISPLAY SAVED Re 
1 O13 JSR PC CHPRTI PRINT SAVED VALUE TER 

ae ee Herb iN aes edict R THOT ERTORS 

une my Ties Seatac we Hee Bisa my ABE} BG Poe res ie 
t reyes es: TR PC CPR n BRUNT REMINDER OF ERROR EOONTER ae Bye ye OBR : INGE 

3376 613e74 005737 013152 CMPRT1: TST LIMIT :TYPEOUT LIMIT REACHED ? 
3377 ot 00 BEQ 1S "BR IF IT 
3378 Ol 013152 DEC LIMIT :DECREMENT LIMIT COUNTER 

1 t BN 2s Bau IF NOT AT Lin T 
1331 OO0004 165622 1S I #SW02, SHR ALL DAT ERRORS ? 

1 013316 001420 BEQ : pelt NOT 
3382 ged 010137 0021 2s MOV Ri, SBDADR ; ADORE SS OF BAD WORD 
3383 O! 62737 901122 Sug Goat ADORESS 
3364 013332 016537 177776 OOl1e4 MOV ~2tRS), $GDOAT 
3385 015340 16137 177776 O01 126 MOV Raye SEDORT 

309 Bt azi6 AAe233 I 43 , a 8 13,S1fn eae PELE HOEK THAT DION’T COMPARE 
3378 013360 000207 38: RTS pC 

20 sLAST LINE OF COMPARE ERROR REPORTING 

3392 013362 005737 013150 ENOCMP: TST ERCTR SEE IF ANY ERRORS 
3393 013365 OD140S BEQ 1S °BR IF NONE 
3394 915370 1O4OL49 F i 3 NUMOCR 
3395 613372 064737 007616 SR , INCTOT S INCREMENT TOTAL COUNT 
33% 013376 062706 ROO #2, SP *RETURN TO MAIN ROUTINE 
3397 613402 000207 18: RTS PC > RETURN 

FIND THE CORRECT PAT RETURN WITH ADDRESS OF PATTERN IN RY 
: HE FoR 42 IF PATTERN CAN'T BE F foo 

Oe 013404 010146 MATCH: MOV R1,-(SP) ;SAVE R1 ON THE STACK 
$103 ot i 000044 nov #44. RY *PATTERN TABLE INDEX 

YWle 011601 1S: (SP} RI *RELOAD Ri 
3405 019414 162704 SUB #2,R4 *DECREMENT INDEX 
$106 O13420 O1640S 025764 MOV STADAT(RY) RS j ADORE OF PATTERN ADDRESS 

Oise OO1411 BEQ 3$ BR I PATTERNS CHECKED AND NO MATCH 

308 013426 012703 oO0004 MOV #4,R3 + ROMBER OF LOCATIONS TO CHE 
gio OL we Geel 5 2s CNP (RL) +, (RS)+ ; COMPARE BUFFER aGAINes Oe PATTERN 
si OL 1 Brie 1$ BR IF NOT QUAL TRY NEXT PATTERN 

cE He mis Bre R aa 
19 O14 025764 SSTNOAT, RY Ps ABSOLUTE 

Eat Ot 000403 BR 4g 
M16 Ol ococce ocood2e 3$ ROD #2,2(S5P) tere RETURN ADDRESS 
417 0134 12601 s MOV (SP)+,Ri RESTORE R 
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OZRP18.CNB ENO OF ORDER SSING 

3418 013460 000207 RTS PC ; RETURN 

set sORDER TERMINATED WITH AN ERROR - PROCESS THE ERROR 

1 000200 000016 ERPROC: BIT TATUS(RO) 
a8 i 4 BEE eRerel s aa FE BTR Bon 'T COMPLETE NORMALLY 
a 013472 900137? 013662 IMP PROCESS ERROR WITH 'DONE’ BIT SET 

sPROCESS ORDER COMPLETION WITH + ERROR’ & °DONE NOT’ BITS 

Bi 913476 972750 OO0400 OO0016 ERPRCI: BIT @B1TO8, STATUS(RD) ;WAS A RESET’ ISSUED ? 
~ic9 613504 O01 Q 1$ BR’ IF NOT 
3430 013506 012777 409 165430 MOV BBITOG,GSTKS — RESTORE TTY KEYBOARD INTERRUPT 
3431 pi so14 737 JSR PC a 2S met 
SoBe 13520 032760 0006 000016 18: BIT e8tti9 rSTATUS(RO) UNIT EN OFFLINE ? 

3434 013530 O3e 020000 O000016 a orth STATUS(ROS Bao bob eeo COOE USED ? 

Ey p38 near: 010000 000016 ha oO STATUS(RO! E F DRIVE WAS 
413 Bi eue 1021 ee UNA “pte ff WENT UNSAF 
3438 0)2S0 032760 001000 O00016 IT ,STATUS(ROS | -T RE OUT DURING POSITIONING ? 
3439 C135 1N2e F YES 
3440 5138 760 OOO400 000016 BI 8B178,STATUS(RO)’ : TIMEOUT DURING 1/0 
3441 O'%56 001023 BNE TIMIO’ :BR IF YES 
sg 13570 D4 ERROR 4 eA IO STATUS CODE 
4435 Ol 2 RTS RETURN 

sie sDRIVE WENT OFFLINE 

3 5 13574 10402 OFLIN: ERROR el ORIVE MEN T OFFLINE 
8 013576 O04737 007616 JSR PC INCTOT LINC MENT TOTAL ERROR COUNT 

13 013602 000137 Ollec6 INP oroP *DEASSIGN THE DRIVE 

51 PROGRAM TRIED TO GIVE THE DRIVE A BRD COMMAND 

3453 013606 104002 BADOP: ERROR 2 “INVALID COMMAND ATTEMPTED 
3454 013610 000207 RTS PC * RETURN 

356 DRIVE IS UNSAFE 

3458 013612 104022 UNSAF: ERROR 22 DRIVE UNSAFE 
S39 013614 004737 007616 JSR PC_INCTOT * INCREMENT TOTAL ERROR COUNT 

30 013620 000137 Oli2c6 JMP *DERSSIGN THE DRIVE 

he ;DRIVE TIMED OUT DURING POSITIC YING 

aed 913624 104017 TIMPOS: ERROR Mi CUT DURING POSITIONING 
435 01 004737 007616 JSR INCTOT iIhere enn HE TOTAL’ ERROR COUNT 
Sob 013632 000137 Oliect INP orOP OEASSIGN THE DRIVE 

Hog DRIVE TIMED OUT DURING A DATA TRANSFER 

3470 013636 104020 TIMIO: ERROR 20 :DRIVE TIMED OUT OURING 1/0 
3471 613640 004737 007616 JSR PC, INCTOT INCREMENT THE 'TOTAL’ ERROR COUNT 
3472 013644 012777 O00100 165272 HOY #BLTO&, aSTKS i PES TORE THE TTY KEYBOARD INTERRUPT ENABLE 
73 013652 004737 0067 J PC, CKCLK TART THE CLOCK 
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RPLIE MULTI-ORIVE EXERCISER PROGRAM 
END OF ORDER PRUCESSING 

000137 Oll2eb 

007616 

007616 

007616 

000070 

000070 

000070 

000070 

000065 

000070 

MACY11 27(732) Ol-NOV-76 15:32 PACE 77 

IMP DROP sDEASSIGN THE DRIVE 

sPROCESS ORDER COMPLETION WITH ERROR’ 8 "DONE’ BITS SET 

DONE : cre EOP, SRPER(RO) sEND OF PACK ? 
Q I :BR IF EOP. OPERATION OVERFLOWED 

cop BCE, SRPER(RO) SHRITE CHECK ERROR ONLY 

MP WCEER WRITE C 
Br BEV SRPERCRO) ih pa: ae CK FRROR 

IMP WPVER Fe oter one WRITE PROTECTION VIOLATION 
BIT UV, SRPER(RO) sFIL E UNSAFE ? 

fi, 1 BR OORT THe UNSAFE 
BIT SUSI, SRPDS(RO) -SEEK INCOMPLETE ? 
BEQ ;BR IF NOT 
JMP ScTER “PROCESS IT 
git BNXCINXTINXS, »SPPERCRO) j INVALID DISK ADORESS ? 

JMP BOAOR “REPORT INVALID DISK ADDRESS 
BIT #PR0G! MODE, , SRPER(RO) : ; CONTROLLER ERROR ? 

IMP €NTRLR “REPORT THE CONTROLLER ERROR 
T OT IMEE!NXME, SRPER(RO) INTERFACE (UNIBUS) ERROR ? 
Q “BR IF NOT 

JNP INTRFA “REPORT THE | 2ROR 
BIT #FMTE,SRPER(RO) :FORMAT ERROK ? 
BEQ +6 -BR IF NOT 
INP FMTERR : PROCESS it FORMAT ERROR 
BIT tHNE ,SRPDS(RO) ;HEADER NOT FOUND ? 
BEQ +b iBR IF NOT S Tore 
INP CKHNE ROCESS THE ERROR 
BIT 8LPE!WPE!CSME, sreERe ) =DATA ERROR ? 
BEQ +6 -BR IF NO 
JMP DATER *REPORT THE DATR ERROR 
ERROR 43 ERROR REPOR BUT NO BITS SET 

1S: RTS PC : RE TURN 

sREPORT A WRITE CHECK ERROR (DATA CHECK BITS NOT SET) 

WCEER: ERROR 32 sWRITE CHECK (DATA CHECK BITS NOT SET) 
JSR PC, INCTOT INCREMENT "TOTAL’ ERROR COUNT 
RTS PC > RETURN 

-REPORT WRITE PROTECTION VIOLATION 

WPVER: ERROR 44 sWRITE PROTECTION VIOLATION 
JSR PC, INCTOT sINCREMENT "TOTAL’ ERROR COUNT 
RTS PC sRET | 

;REPORT INVALID DISK AODRESS (*NXC’, "NXT’, *NXS*) 

ISK ACORESS 
BORDR: ERROR Fe, INCTOT IaEres * TOTAL’ ERROR COUNT 
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;REPORT CONTROLLER ERROR (’PROG’ & "MODE’) 

CNTRLR: ERROR : T CONTROLLER ER a Fe, INCTOT TRCREMENT TOTAL ERROR COUNT 
RTS * RETURN 

sREPORT UNIBUS INTERFACE ERROR (’TIMEE’ 8 'NXME’) 

INTRFA: ERROR 24 REPORT UNTBUS ERROR 
i PC, INCTOT DCRERENT TAL’ ERROR COUNT 

S PC 

sREPORT FORMAT ERROR 

FMTERR: CMPB =. SWRTCHK, SCOMND(RO) -WRITE CHECK OPERATION ? 
BEQ 1S BR fF WRITE CHECK 
BIT8 ag1TC2, SeernocRO} WRITE COMMAND ? 

1S: MOV SRPBA(RO).-(SP) PUT PRESENT BUFFER ADORESS ON THE STACK 
SUB SBUF(RO), (SP)  3SUBTRACT STARTING ADDRESS 
CHP #128. ,(SP)+ -SILO FILLED OR HAS XFER TO DISK STARTED ? 
BHIS ; BR IF NOT 

2s: CHP SBUF (RO)  SFBACRDD jBERO TRANSFER STARTED ? 

3s: ERROR rf “FORMAT ERROR DURING 1/0 
SUB #4, SP *MAKE ROOM ON THE STACK 
JSR PC’ RERDOR ‘ADJUST SECTOR/TRACK ADORESSES 
MOVB (SP) +, STRK(RO) sHOVE THE TRACK ADDRESS 
MOVE (5P)4'S§SEC(RO) MOVE THE SECTOR SS. 
MOV SSUCAIRO) SCYL(RO) — ; USE PRESENT CYLINDER. AODRESS 
CMP #256. SHADER RO) ;WAS INITIAL TRANSF=R TO BE GREATER 

“THAN 1 SECTOR ? 
BHiS 44S BR IF NOT 
JSR PC, RELBUF *RELEASE PRESENT BUFFER 
MOV #256. , SHRDL (RO) SSETUP FOR THE FAILING SECTOR 
MOV #25b. , SWRDM(RO)’” sWORD COUNT (2°S COMPLEMENT) 
CLR CLEAR THE STACK 
JSR GE TRU GET NEW BUFFER 
MOV RC: SBUF(RO) :LOAD BUFFER ADORESS 

4S: MOV #FMTE!OSKERR, MASK ROR MASK FOR RETRY 
MOVE HO. SRETRY+] | RETRY Lift 
JSR IACTOT iT RCREMENT. "Tora. ERROR COUNT 
JSR pC’ RETRY *RETRY THE OPERATION 
BR cs’ RETRY GOOD 
JSR PC, RECALT RESTORE (PART OF STANDARD RECOVERY) 
JSR PC; RETRY RETRY AGAIN 
BR ss’ ‘RETRY GOOD 
ERROR 42 ; UNSUCE SSF UL RETRY 
JSR PC, INCHRD “INCREMENT ‘HARD’ ERROR COUNT 
BR 9s rE ' 

5S: RROR 41 ESSFUL RETR 
JSR PC, INCSOF * INCREMENT ae ERROR COUNT 
JSR PC, CMPAR “COMPARE THE BUFFER 
BR 8$ EXIT 
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2588 404035 6S: ERROR 35 sFORMAT ERROR SEARCHING FOR INITIAL SECTOR 
3597 43) 737 OO7bIb JSR PC, INCTOT “INCREMENT 'TOTAL’ ERROR COUNT 

pras0d f15959 pooooL BLEETT Hove Lee WSK ERROR MASK FOR RETRY 
a 14406 Abs5% REE: JSR c, RETRY Ret FE ROR 
3591 O/4412 odo4de2 4 BR 36000 RETRY 

144)4 O42 j RROR f YCESSFUL RETRY 
144 g a} 

S 144 04 7$: RROR 4] >SUCESSFUL RETRY 
oH 014422 000207 8S: RTS PC * RETURN 

2 ;REPORT SEEK INCOMPLETE 

3599 014424 016037 000032 001124 SKIER: MOV SPREVA+2(RO) SCDDAT “PREVIOUS CYLINDER ADDRESS 
3600 O!4432 O16037 OOCOlIO OOl126 MOV SCYL(RO),SBOBAT ; sDEST INT TON CYLINDER 
3601 O14440 104023 ERROR 23 NCOMPLE 
3602 O14442 004737 007616 JSR PC, INCTOT “INCREMENT "TOTAL? ERROR COUNT 
3603 O14446 004737 007562 JSR PC, INCSKI “INCREMENT SUSI’ ERROR COUNT 
3604 O144S2 004737 015350 JSR PC, RECALT > RESTORE 
305 O14456 900207 RTS PC * RETURN 

3607 sREPORT HEADER NOT FOUND ERROR OR POSITIONING ERROR 

3603 O1 Nye 11046 900102 CKHNF : nove SRPDA(RO), (SP) ; lem ee egrets STACK 

3611 O14470 1166 nti MOVB SRPDAITCAD), ~cspj* ie anberss 
3612 O14474 004737 015402 JSR “REND THE KE HEADER FROM THE INITIAL SECTOR 
3613 014500 37 100000 025436 IT crf, CENREGARPER’ naereoe ® DURING OPERATION 
3614 014506 OOI041 NE 
3615 014510 613737 033640 001126 MOV . EYLDER#2, SEDDAT sR Tees FROM HEADER 
3618 O51 S637 1126 ASR $B008T : SHIFT CYLINDER ADORES 
3617 61 1156 RER BODAT tCHIFT CYLINDER ADORES 
3618 O1NS26 006237 O0lic6 ASR SBODAT :SHIFT CYLINDER ADDRESS 
3619 014532 006237 001126 ASR S800AT *SHIFT CYLINDER ADORESS 

spor Ouese poess> pottSe Ren SaooaT tRATET K/LINDER, ADDRESE 
3p51 Bede Poa tae 001126 CMP SeeCACRO), SB00AT’” -AT cbirect CYL 
3623 O14SS4 OO1416 BO 1$ IF AT CORRECT CYL INOER 
3624 b4o5 O16 o00032 001124 MOV SPREVA+2(RO), scobaT eV fone CYLINDER ROORESS 
3625 014564 104036 ERROR 36 POSITIONING ERR 
Sem 014565 004737 907500 JSR PC, incurs j INCREMENT £03 HONING ERROR COUNT 
3627 014572 004737 015350 JSR RECALT * RESTORE 
%o8 014576 016037 600105 000032 MOV SSUCRCRO), SPREVAt2 - SAVE TE Oe CYLINDER 
3629 014604 005060 d00010 CLR $CYL(RO) RESET CURRENT CYLINOER 
30 014619 000401 BR 2s ‘CLEAN UP THEN EXIT 
%31 Oi46l2 104034 1S: ERROR 34 ‘HEADER NOT FOUND ERROR 
%32 O14614 004737 007616 _ &: JSR PC, INCTOT *INCREMENT *TOTAL’ ERROR COUNT 
2H 014620 o0c2d7 RTS PC * RETURN 

% ;REPORT DATA ERROR ('LPE’, 'WPE’, 8 'CSME’) 

3637 Ol 4628 032760 0000!0 000070 DATER: 8IT BWCE , SRPER(RO) iRITE Coe CHECK ERROR ALSO ? 
%38 (O14 001402 BEQ is 
%33 ibe j ERROR 33 ‘REPORT NORITE CHECK WITH DATA CHECK 
40 614634 0004 BR es : CONT INUE 
364) 014636 104027 1$ ERROR 2 DATA ERROR 
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;REPORT AN "UNKNOWN’ DATA PATTERN 

ae 

;CAN'T MATCH PATTERN WITH DATA READ 
PRIOR TABLE INDEX 

BSvESORLYS 
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TO on, COUNT IN Re 
FIRST ERROR’ INDICATOR 

RESTORE 3 
ERROR ? 

’ 
"NOT : 

;BR IF NO 
;HALT ON 
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%W O1S14O goaong HALT ERROR HALT 
He 1Si4e 2s; RTS PC ;RETURN 

re ;ROUTINE TO DISPLAY THE SECTOR WHICH ae THE HARD ERROR 

3 gist a7 000010 163765 PRTBAO: gIT $543, 25H BAD SECTOR ? 

he ies Ge0000 163756 Bit 8SH13, SHR One Bite ERROR TYPEOUTS 
370 161 Be 7$ NHIBIT 
a Bigs fee709 000007 00002 Cre ae P ENT COMPAR A RITE CHECK 7 

| m4 32760 000004 000d IT02, SCOMNO (RO Poco 

A ie $e pours : gn ten Ha Ne EMRE DT Ne i ot iy Bas Bj Lg GR aS Feb Sr a 
A ek pogura y rs D ont Tee WORDS wren OLVIEEO 0 BY THE SECTOR SIZE 

aa an as PY ee eI LAES PPR cour 
7G 15540 151601 (SP) Ri ea 

He Bisa 462705 991000 1S: a iter Ri CU TRACT ete S1ZE FROM END ADOR x : 9 : 

724 D1eDeN 032404 es: TYPE RH ‘PRINT 
ve bles Ger? QO0G10 163652 3S: I OR SPRINT eaty NORE NORE OF THE SECTOR 

ee ot S156 neon POV Ri esp) inn t rPOORESS ON THE Ue ok 

720 He igi 000076 4S: ee R1, SRPBACRO) palin ALL THE SECTOR ? 

Fe sas Atain, 032500 ro thie (SP); Ai, DATA ON THE STACK 

ae eS Gaal PRP the 
ie p23 001213 SS: Fire SCRLF Rie ce ee in THe BUFFER 
a0 1S 1 163576 68: BIT bSw15,9SWR HALT ON 

ira fiste Bie er my 
3743 015346 000207 78: RT PC : RETURN 

yrue ROUTINE TO 00 a HOME SEEK = DRIVE SELECTED IN RO 
Ley VAT RECALO’ IF UNIT NuSER ALREADY LOADED 

es BS (EE ove RR Ee elf MER ER 
eh 6 14 SS FOR ORDER 
3753 015370 000000 HALT bes ee DION’T ACCEPT THE ORDER 
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18372 025432 1$: TST GENDPB+STATUS H IF FINISHED 

Bisvre BaIEes RO BE ge nO at 
;UTILITY READ HEADER ROUTY 
: ENTER WITH TRACK SECTOR ADORS ON THE STACK 

S4Oe REROHD: 2(SP) 

Moz R SS ris a) "nD PEROER BITS 

RO, : 
a
p
a
 hy 

af
t t : 

18: 
1 
eae ADJUST MoT ACK FOR RETURN 

3 RETURN ‘ 

;RETRY THE PRESENT OPERATION 

; SELL Perea 
: , RETRY 

0 MAIN PROGRAM IF DI T ERROR OCCURS 
Jf 

3779 : 

5570 TRY: ER 
He Ga tes 434 it ° GR GCORTV sen BOER 

015502 000016 2s: 1ST STATUS(RO) ORDER FINISHED? 
015556 001 FeO 2s it 2 IF NO 
16510 1 ‘ 3 sER 

f t oiss7t Ince gerry TD a oe 
15520 p00200 O000l6 3: BIT eaIT?, STATUS(RO)’ oi? pe NORMALLY ? 

: 15536 BE 7$ 
3 15530 01557e 000070 BI MASK, SRPER(RO) 
4 1 0014! Q 7$ 

1 1 915579 SS: NCB Os SPETRY RETRY COUNT 
1 1 015571 CmPg SETRY, SRETRY¢1 Cah cy LIMIT ? 

015562 1 7$: ERROR 0 FFERENT ERROR DURTING RETRY 
015564 005725 TST (SP)+ sOTUST STACK POINTER FOR DIRECT RETURN 
015566 S PC 

31 015570 noe 000 SPETRY: -BYTE 0, 0 sRETRY LIMIT & RETRY COUNTER 
015572 SERROR MASK 

; THIS ¢ ROUTINE vy, omen A deegit UNSIGNED BINARY NUMBER TO 

‘ca 
: MOV -(SP) - PUT THE BINARY NUMBER ON THE STACK 
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BEQ 18 rN: SKIP - SKIP 

1s: nee. eet 
° Hov co ae RROR CEST BUCTION 

MOVE  aSERRPC .SITEMS ;;STRIP_AND SAVE THE ERROR ITEM CODE 
IT : T13, aSWR Et TrEOuT IF SET 

ISR PC. TYPERR :G0 TO USER ERROR ROUTINE 
ons Type =, SCRLF 

2$: YST aSWR ;;HALT ON ERROR 
BPL 35 >? SKIP ir CONT INU 
HALT ssHALT : 

35 CKSHR TEST FOR CHANGE IN SOFT-SMR 

; RTI 3 ;FETURN 

-SBTTL. «TYPE ROUTINE 

RATER EER SEES SEARS TES U NERA DE RUEUTERS COEEEES HERES EETEAR EEE ESESS 
NE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 

“ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
SNULL CONTAINS THE CHARACTER 10 BE USED AS THE FILLER CHARACTER. 
SILLS CONTAINS THE NUMBER OF FI CHARACTERS REQUIRED. 

5 #NO a ite CONTAINS THE CHARACTER TO FILL AFTER. 

Sl 
:#1) USING @ TRAP INSTRUCTION 
iB YPE —, MESHOR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
i TYPE 
3 it MESAOR 
3% 

STYPE: TsTe STPFLG 31S THERE A TERMINAL? 
1S ;3BR JF YES 

HALT 5; HAL "ere IF NO TERMINAL 
BR 38 3; LEAVE 

1S: MOV sR. - (SP) RO 
MoV. 6s 2 ESF) RO Hee nQcrEss ASCIZ STRING 

2s MOVB —- (RO) +, -( SP) TBE TYPED ONTO STACK 
Ee 4S He iE iat: "T THE TERMINA 

S (SP )+ ii TERMINATOR POP IT OFF THE STACK 
60S: MOV (5P)+, RO ORE A on 
3s #0 #2, (SP) Het T RETURN PC 
us Sa BHT, (SP) S;BRANCH IF <HT> 

CPB BALE, (SP) ;;BRANCH JF NOT (CRLF) 

We ‘= bi Vpe fcr BAD LE 
SCRLF 
CLRB  _ SCHARCNT a AR_CHARACTER COUNT 
BR 2s NEXT CHARACTER 
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ee 

RaG
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es 

cs: te settle tsps = five ry eid RHR. 7 
MOV S$NULI., -(SP) ters a OF FIL 

73: DECB «0 s«A SP) j;DOES Q MLL NEED TO BE TYPED? 
a s7R TF tw--co P POP THE NULL OFF OF STACK 

STYPEC * 
CECB = SCHARCNT D0 NOT COUNT A AS A COUNT 
BR 7$ ; LOOP 

sHORIZONTAL TAB PROCESSOR 

gs: MOVB sg? (SP) REPLACE TAB WITH SPACE 
: jen me TYPEC >: TYPE A aes 

TB 87, SCHARCNT ; SBRANCH F NOT AT 
9 TAS STOP 
(SP)+ +: POP OFF STACK 

sie NEXT CHARACTE 
STYPEC: ITB ; "WAIT UNTIL PRINTER IS READY 

MOVB  2(SP) aSTPB L000 CHAR TO BE TYPED INTO DATA REG. 
CMPB aR, ot SP) 31S A CARRIAGE RETURN? 

1§ 3 ;BRANCH IF NO 
SCHERCNT lon CHARACTER COUNT 
TYPEX * EXIT 

1S: CMB : (SP) rie Wes A LINE FEED? 

Fits (PC)+ *: COUNT THE CHARACTER 
SCHARCNT: . WORD 9. >:CHARACTER COUNT STORAGE 
STYPEX: RTS 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

3 | JHHIHHINBHHHHHHHHRHHH HIE 
‘ATHIS nase TS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 

pbs 10 SETUP SUPPRESS ZEROS AND NUMGER OF DIGITS TO TYPE 

OV NUM, -(SP) ;;NUMBER TO BE TYPED 
3;CALL FOR TYPEOUT 

-Bvte N 33Mel i 8 FOR NUMBER OF DIGITS TO TYPE 
. | 33M=l 

3; L2TYPE LEADING ZEROS 
3 ;Q=SUPPRESS LEADING ZEROS 

; HSTYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
EST YPOS OR STYPOC 
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a MOV. NUM, -(SP) ; NUMBER TO GE TYPED 
is TYPON >:CALL FOR TYPEOUT 

#STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

pra: MOV NUM, -(SP) s NUMBER TO BE TYPED 
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07 
VE EXERCISER PROGRAM MACYI1 27(732) OI1-NOV-76 15:32 PAGE 87 RPLIE MUL XE 

0 DECIMAL AND TYPE ROUTINE 
TI-ORI 

CONVERT BINARY 

3  RESRRERR REESE RARER ARES ERE ERE SERERERS SEAR SSRERSRARRREERERED 

s#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT 
2 #SIGNE’ CEA (AS (ASCII) NUMBER RND NG ON WHETHER THE 
fd NEGATIVE A ba oe st WILL BE TYPED 
j BEE Fort te Fie! ‘byctr OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 

a SREP LACED 
+ MOV NUM, -(SP) PUT BINARY NUMBER ON THE STACK 
i TYPDS ti G9 TO THE ROUTINE 

STYPDS: 
D10046 MOV RO, -(SP) ;;PUSH RO ON STACK 
C1014 MOV R1,-(SP) PUSH RI ON STACK 

bi oSae HOV «Ra’=(EP) tt BUCH RG ON STACK 
Heat HOY pte ii PUS RANE SUITeH AND SIGN (it Lt ~ ee 

piece 0020 MOV 20(SP)RS °° GET ae I NUMER 

il o000ss 000001 is nove a7 ASP) ss MAKE THE RSC] NURGER NEG 

1g lara ROY HBoauaka fe hg ute Bolte 1 25 HOV a’ (R3)+ jsSET THe FIRST TO A BLANK 

ante 016726 - a SOTBL (RO) Ri j3GET The A 

4s’ 3 
ate INC Re eae THE BCD DIGIT BY | 

1 4§; 9 R1,RS 

if nS Pee gs ea 
10671 ste SP) si8Tt L Goin ulpoTNG 0°S? 

106316 S$ ASLB (SP) Rept 
103003 BCC 6S ::BR IF 
li 900001 177777 MOVB 1(SP).<1(R3)  ::YES=-SET THE SIGN 
052702 o00060 6S: BIS 8’0,R2 *:MOKE THE BCD DIGIT ASCII 

7s: BIS 8’ ‘Re S;MHKE IT A SPACE IF NOT ALREADY A DIG 

up mee ggies TUL Ts Sgr IN THe cua 
G2e00e7 000010 CMP RO, #10 CHECK THE T INDEX 

abe Eg 1 WB Barer ore 
eee he OR GET TE ESD peony 
i gS: i578 (gP)+ + Wes THE LSD THE FIRST NON-ZERO? 

11666 177777 177776 - HOVE ASP), -2(R3) i sYES- eet THe SIGN FOR TYPING 

7 ° MOV (SP )4, 8S ti Bhp TACK MRS RS 

Hee mn 0 LS LT 
012601 MOV (5P)+;R1 -:POP STACK INTO RI 
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MO- foes, RPIIE MULTI-ORIVE EXERCISER PROGRAM MACY11 27(732) OQ1-NOV-76 15:32 PAGE 88 
OZRP1B.CNB CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

Mba) BiesTe ess) 016736 re | Soak bi Now FYPE THE MUPGER 
oS i 74 16666 000002 cccocH roy e(3P) 4 P) + ADIUST THE STACK 

4095 016726 Oe34e0 SOTBL: FoG00. + /RETURN TO USER 
4056 Oi 901750 1000. 

ley poodle Be 
woe Biers Bo0004 SOBLK: .BLKW 4 
4100 
4101 .SBTTL TTY INPUT ROUTINE 

dies 33 ctl -+allallalalelalelalelalelaelaelaeleelailelelaileleleleleleelaelsieieeleieisileiieiieiieisel 

4105 016745 000000 fn : WORD OO j sNUMBER OF ITEMS IN QUEUE 
4106 016750 000000 STKGIN: .WORD INPUT POINTER 
4107 1b7e 900000 TKQOUT: .WORD O > OUTPUT POINTER 
4108 O16 900001 TKQSRT: :BLKB 1 +: TTY KEYBOARD QUEUE 
4103 016755 STKQEND= 
4110 016756 EVEN 

Wile s#7K INITIALIZE ROUTINE 
4113 THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUELIE 
4118 SETUP THE INTERRUPT VECTOR ANO TURN ON THE KEYBOARD INTERRUPT 

4116 s#CALL: 
4117 ie JSR PC, STKINT 
ig 3 it RETURN 

41 16 7 D167 STKINT: CLR STKCNT 5 CLEAR TENS IN. QUE 
4121 016762 012737 O16754 016750 MOV #STKOSRT, STKQIN tt nOvE eriie 
4122 016770 013737 016750 016752 MOV STKQIN, STKQOUT js OUR UE INTO THE INPUT 8 OUTPUT BE INTER. 
4123 016776 1279? 01 000060 MOV eSTKSRY UTKVEC i iid NITTAL Iz I THE KEYBOARD VE 
4] ee 1 OG0062 MOV 8200, astk 
4125 017012 005777 162130 TST astiB *CLEAR DONE FLAG 
4126 O17016 012777 000100 162120 MOV #100, 3STKS + ENABLE TTY KEYBOARD INTERRUPT 
at o7 017024 000267 RTS PC RETURN TO CALLER 

4129 Tk SERV VICE ROUT INE 
4130 STI NE WILL SERVICE THE TTY KEYBOARD INTERRUPT 
4131 38 READING THe CHARACTER FROM THE INPUT BUFFER AND PUTTING 

4133 1HIF TER IS A “CONTROL-C” (#C) STKINT IS CALLED AND 
4134 s#UPON RETURN EXIT IS MADE TO THE “CONTROL~C™ RESTART ADORESS (QCNTRLC) 

413% 017026 L776 162114 érksRv: MOVB -OSTKB,-(SP) i PICKUP THE CHARACTER 
4137 01703 2716 177500 BIC 8tCi7?, (SP) *:STRIP THE J 
4138 017036 O2l6be7 CMP (SP), 83 rds Mt IT A CON NTROL c? 
4139 6017042 001007 BNE i BRANCH HE NO 
4140 O17044 104401 020144 YPE CNTLC YPE A CONTROL-C (1C) 
4141 017050 004737 016756 JSR PC STKINT Pl INTT THE KEYBOARD 
414 p1 4 0579 TST (SP)+ CLEAN UP ST 
443 61 1 621 INP ICNTRLC *: CONTROL C RESTART 
4144 01 021627 pei 1S: CNP (SP), 97 21S IT A CONTROL G? 
414S 017065 O01004 BNE 2s : IF NO 
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4146 017070 
4147 027076 

8 ou 
41 BF 
4151 017106 
41S2 017110 
ues a 

ue Abus 
is Oiie ug Gis 
i153 O17 tad Hanae: 
41 0171 
41 Hes 

ie oe ee Bi 
4167 017170 
41 pate. 
416 17200 
4170 O17e0e 
4171 017206 
4172 017210 
4173 017244 
4174 0172 
4175 O17224 
4176 017232 
4177 Qi7234 
4178 O172e4e 
4179 
4180 
4181 
4182 
4183 
4194 
4185 QO17eu4 
4186 017252 
4187 017eS4 
4188 017260 
4189 01 Zebe 
4190 O17266 
4191 017272 
4192 017276 
4193 
4194 

ig 
die? 
4198 
4139 917300 
4200 017306 
4201 (17310 

KO7 
MACY11 27(732) O1-NOV-76 15:32 PAGE 89 RP11E MULTI-DRIVE EXERCISER PROGRAM 

TTY INPUT ROUTINE 

022737 000176 001140 CMP #SWREG, SHR 5315S SOFT-SWR SELECTED? 
001500 BEG 6$ >:GO TO SWR CHANGE 

022737 000001 016746 CMP #1, STKCNT 118 THE QUEUE FULL? 

a Fie ihe rt 104401 001206 LL > RING TTY BELL 
005726 TST {SP)¢ iF CLEAN CHARACTER OFF OF STACK 

nates, 000023 3S: on P85), 423 He a A CONTROL - Ss? 
00102 BNE 326 H IF 

1e2012 CLR asTKS : OTSABLE Tree KEYBOARD INTERRUPTS 
26 TST (SP)4 ZI CLEAN CHAR OFF STACK 

108777 162004 31S: 1STB tie + WAIT FOR R cH THERE 

ZH 15209 Rove Safka,-csey GET Tie Chaba 8 : - 
Cote? pees] CMP = (SP)+, bel 3315 ET A CONTROL =? « 

I BNE 315 2;BRANCH IF NO 
D1e772 000100 161756 nov #100, 3STKS {HRERNORLE TTY KEYBOARD INTERRUPTS 

005237 016746 328: INC STKCNT COUNT THIS CHARACTER 
Oe 167 000140 ci (SP), 8140 $318 11 UPPER CASE? 

0S T u§ IF YES 
O21 000175 a) (SP), $175 3318 ITA SPECIAL CHAR? 
plese Bor 4S > BRANCH IF 
oe? ig Blu 40, (SP) ssMAKE IT PER CASE 
1126 7753 4S: MOVB (9p) @STKQIN 3 ;AND PUT Tr IN QUEUE 

37 O16 INC STKOIN TE THE SINTER 
023727 016750 016755 CNP STKQIN, 8STKQEND $:GO OFF THE END? 

1 BNE cs > BRANCH IF NO 
012737 016754 016750 MOV BSTKGSAT, STKQIN ;;RESET THE POINTER 

SS: RTT ;;RET 

; © BEE GE EG EE EE EERE REAR A RARER EREREREREE 

SOF TWARE SWITCH REGISTER CHANGE ROUTINE. 
:HROUTINE. 15, IS ENTERED FROM THE TRAP HANDLER WILL 

THE TEST FOR CHANG® IN SOFTWARE Barren REGISTER TRAP 
**CALL WEN OPERATING IN TTY INTERRUPT MODE. 

000176 001140 $CKSWR: Cc #SWREG, SWR 5:15 THE SCFT-SWR SELECTED 
0011 ae 155 EXIT IF NOT 
1 161664 STB 0 AS TKS :1S A CHAR WAITING? 
100121 BPL c$ 2 IF NOT, EXIT 

i 161 MOVB  aSTKB,-(SP) +2 YES 
e716 1776 BIC = C177, (SP) ;iMAKE IT 7-BIT ASCII | 

021627 000007 CMP (SP), 87 21S IT A CONTROL-G? 
001300 BNE :: IF NOT, PUT IT IN THE TTY QUEUE 

>3AND EXIT 

; © He MG HEME EE MEG Bh te OEE ME HE HE HE SE EE EH a a aE EER EES 

t ECONTROL S PASSED I TO giles POINT FROM EITHER THE TTY INTERRUPT SERVICE | 
SEROUT INE FROM T HITCH REGISTER TRAP CALL, AS A RESULT OF A 
“¥CONTROL-G BEING eve He al WARE SWITCH REGISTER BEING SELECTED. 

123727 001134 000001 6&6: CMPB ARE WE RUNNING IN RUTO-MOOE? 
00167 BEQ 5 1 BRANCH IF YES 
005726 TST (SP)+ CLEAR CONTROL-G OFF STACK 

—$ 
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RPIIE MULTI-ORIVE EXERCISER PROGRAM 
TTY INPUT ROUTINE 

112737 000001 001135 MOVB 

10441 1S TYPE 
104401 neat SGTSWR: TYPE 
O18 000176 "] 
1 TYPOC 
104401 020174 TYPE 
poone 198 CLR 

6 CLR 
105777 161562 73: TSTB8 
100375 

117746 161556 MOVB 
042716 177600 BIC 

021627 000003 CMP 
001015 BNE 
104401 920144 TYPE 
062706 AOD 
123727 1135 000001 CMPB 
001003 BNE 
01e777 000100 161514 MOV 
000177 161606 8S: JP 

021627 000025 9§ CMP 
001005 
10449! 020151 TYPE 
062706 O00006 208 
000737 BR 

Geibe? O000iS 108: CMP 

i a hi 000004 TS 
001 BEQ 
16677 161442 MOV 

118: ADD 
1 1 lel 14§: TYPE 
tee 8S 00113S 000001 CMPB 

1003 BNE 
12777 000100 161420 

S$ RTI 
0047 016224 1 TGR 
021627 
Oe ts SL) 
0216. 000067 CMP 

M272 0060 Be 
005766 Sop D Ee TST 
poe BEQ 

raat st 316 ASL 
006316 ASL 

v 

MACY11 27(732) 

pgggen 
#1, SINTAG 

oO
 

ww
 

BB
 
D
A
R
O
S
'
S
 

O1-NOV-76 15:32 PACE 90 

+ BTR cory KeVBoRRD INTERRUPTS 
3;5ET INTERRUPT MODE INDICATOR 

;;ECHO THE CONTROL-G (fG) 
3; TYPE CURRENT CONTENTS 

:sPICK UP CHAR 
ssMAKE IT 7-BIT ASCII 

3;1S ITA GONTROL-C? 
: BRANCH IF NOT 
si XES ECHO CONTROL-C (fC) 
He AN UP ST ACK 
;;REENABLE TTY KEYBOARD INTERRUPTS? 
3; BRANCH if NO 
s;RLLOW TTY KE INTERRUPTS 
ssCONTROL-C RESTART 

;;BRANCH IF NOT 
>sYES, ECHO CONTROL-U (fU) 
331 PREVIOUS INPUT 
;sLET’S TRY IT AGAIN 

3;I1S IT A <CR>? 

TROT SHE FIRST CHAR? 
: BRANCH IF YES 
Hy NEld 
take UP STacK 
*:ECHO <CR> AND (LF) 
3 RE E uy KBO INTERRUPTS? 

3;8R IF YES 
3;STRIP-OFF ASCIT 
33;1S THIS THE FIRST CHAR 

H_IF YES 
°3NO, SHIFT PRESENT 
7: CHAR OVER TO MAKE 
$5 ROOM FOR NEW ONE. 



MO? 
MO-11-OZRP1-8, RPIIE MULTI-DRIVE EXERCISER PROGRAM MACYI1 27(732) O1-NOV-76 15:32 PAGE 1 
OZRP18.CMB TTY INPUT ROUTINE 

017566 O0S265 000002 178: INC 2(SP) 
O17876 GSpbi§ 177776 BIS 58 (SP), (SP) 

l 
017604 

oo1212 18S: Ror S 
BR 20 

.DSABL LSB 
o 

7 RHEEBHUHUBEEHHH HEEB HHH BHHBHHBHH HEHEHE 
S#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
*#CALL: 
i ROCHR 5sCET A CHARACTER FROM THE QUEUE 

RETURN HERE t CHARACTER IS ON THE STACK 
ttWITH PARITY BIT STRIPPED OFF 

4274 017606 011646 SROCHR: MOV (SP), -(SP) ;;PUSH DOWN THE PC AND 
¥o7S 017610 O! poce04 op000e2 MOV 4(SP},2(SP) 3 THE PS 
4276 O17b16 005066 O00004 CLR 4(SP) 3;GET READY FOR A CHARACTER 
4277 Oi7bee 005046 CLR -(5P) :;PUT NEW PS ON STACK 
4278 O17624 012746 017632 MOV #648, -(SP) PUT NEW PC ON STACK 
4 3 917539 ooocd2 6Hs RTI ;;POP NEW PC AND PS 

4281 017632 005737 016746 13: TST STKCNT ;;WAIT ON A CHPRACTER 
ye 017636 1? Q 45 
4285 O176 016746 C KCNT ;;DECREMENT THE COUNTER 
4O8N O17644 117766 177102 OOCDCY MOVB  @STKGOUT,4(SP) ;;GET ONE CHARACTER 
4e8S 017652 005237 016752 inc $TKQOUT 3 TF THE POINTER 
4235 017656 023727 016752 016755 TKQOUT, #STKQENO int T 60 OF THE END? 
4°87 017664 001003 BNE es 33 IF_NO | 
4288 017665 012737 016754 016752 MOV SSTKQSRT, STKQOUT ; RESET THE POINTER 
4289 017674 2S: RTI ; > RETURN 
4290 © REBEL ERAR REESE AREER REESE SEERA EGRESS RRR REEAL AE AREERAR REESE , $k 
¥e31 jATHIS ROUTINE WILL INPUT A STRING FROM THE TTY | 

4293 - ROLIN ss INPUT A STRING FROM THE TTY 
4ooy * RETURN HERE * ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK | 
4295 +r" TERMINATOR WILL BE A BYTE OF ALL O'S 

4297 017676 O10346 SROLIN: MOV R3,-(SP) > ;SAVE _R3 
4298 817800 asta CLR ~($P) CLEAR THE RUBOUT KEY 

see firme Gleres ERG ER IIIB no pees 
4301 NSE: ra Hie rf mu rf ves" 
4302 017714 104410 ROCHR >:GO READ ONE CHARACTER FROM THE TTY 
4303 017716 112613 MOVB (SP) +, (R3) -:GET CHARACTER 
4 017720 122713 000177 10S: CMP #177, (Ra) 3 ig T @ RUBOUT 
4 oizres 1 5 33 F_NO 

W307 017730 bOLOG? BeOS PR IENO Tne) ABOUT? i) 

4308 177 leeds a1 20130 a: #1598 TYPE A BACK SLASH 

4310 017744 012716 177777 MOV b-1, (SP) 3;SET THE RUBOUT KEY 
4311 017750 005303 6S: DEC R3 > BACKUP BY | 
4312 017752 O20327 020132 CMP R3, eSTTYIN - STACK EMPTY? 
4313 017756 103434 BLO 4§ >:BR IF YES 
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MACY11 27(732) O1-NOV-76 15:32 PAGE Se RP11E MULTI-DRIVE EXERCISER PROGRAN 

TTY INPUT ROUTINE 

111 ? G20 Hoy (83) , 98 ssSETUP T TO TYPEQUT THE DELETED CHAR. 

000746 BR ag :GO READ ANOTHER CHAR. 
995716 cS: ISI (SP) sr RUBOUT hey SET? 

112737 000134 020130 MOVB  -#’°\, 95 >: TYPE A BACK SLASH 
104401 020130 TYPE 9s 
00S016 CLR tsp) Hae pan RUBOUT KEY 
i2e713 000025 7S: CHP 2 , (RB) iii TER A CTRL U? 

10440 Ol 020151 TYPE jSenTLU LETVee. a CowrRat "yn 

leeri3 oooo2e 8S: CMPB ee, (R3) ids aGHPRECTER A “tR™? 

165013 CLFB ss: (R33) ein ke THE CHARACTER 
104401 001213 TYPE  ,SCRLF i PE A “CR” & “LE™ 

irate Cedlse are oan #1G0 PICKUP, ANOTHER CHACTER 
104401 OOl212 4S; TYPE SQUES tt Type A? 
000712 BR {s * CLEAR THe BUFFER AND LOOP 
111337 020130 3S: MOVB (3), 9$ ECHO THE CHARACTER 
104401 020130 TYPE 
1ge7 000015 cree us, (R3)+ $1 CHE K £0R RET RN 

105063 177777 CLRB = -1 (R23) LOR RETURN (THE 15) 
10446] 001214 TYPE SLF aie A LINE FEED 

Heke my (etna Hager gl REY Fon ne sta 
Oteeee gco00c4 ocon0de2 hoy (5e},~65E) OTT srocx ao pur op on ir THE 
012766 020132 O00004 MOV aSTTyin,4(sp) *” 

O2 RTI » RETURN 
09 9§: -BYTE 0 Resa ASCII CHAR. TO TYPE 

000012 STTYIN: .BLKB 10. >: RESERVE 19. BYTES FOR TTY INPUT 
041536 o0sOoIS 000 §$CNTLC: -ASCIZ 7¥C/C15) (12> “CONTROL * 

136 006525 000012 SCNTLU: JASCIZ /tu/ciS><le CONTR ot 
043536 005015 00g CNTLG: :ASCIZ /#6/<15><12>  }: CONTROL °C" 

015 OS51412 OSile 2 TASCIZ ¢15><«12>/SWR = / 
036440 900040 
020040 O42516 O20127 SMNEW: .ASCIZ / NEW = 
020075 000 
020206 EVEN 

.SBITL INTEGER DIVIDE ROUTINE 

© Mb Mb Oh a0 20 a0 00 a aa aaa aaa ARSE REESE 

t RTHIS ROUTINE WILL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER 

: 401 }050 Bes BOPP EMENTOIN TCE BOOT TONE ARO A Teor MENS INDER. 
PeDIVISION WILL Sor PERE ORNED CO SHAT ThE EMATOER 12 Ge ThE 
TaSAVE SIGN AS THE DIVIDEND. 
saCALL: 
:# MOV LOM DIVIDEND. -(SP) ;; THE HIGH DIVIDEND MUST BE < 172 
if MOV «HIGH OIVIDEND,-(SP);' AS LARGE AS THE DIVISOR 
# MOVs DIVISOR,- (SP) 
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SAVREG 
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HWP ESEDSS 

RTI 

-SBTTL SAVE AND RESTORE RO-RS ROUTINES 

; RCALL: 
tt 

? 
e 
i) 

wt GE EAE HEE HE A SE Se SIG 8 J SEE 0 Sk SJ ES Sb a a gb 8 SH 3 HE HE 

;#UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE: f 
e 

;#SAVE RO-RS 
, 
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Wise O20Sl2 Qieb0e 

020624 1044le 

008 

MOV Bie ssPOP STACK INTO Re Mn ee eg 
RTI 

-SBTTL RANDOM NUMBER GENERATOR ROUTINE 

3 SHIEH HEHEHE HEHEHE HEHE 
S4THIS RO i A ROUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR 

A 0 ( stWITH 433)-1. 
;#CALL: 
# ISK PC, SRAND ss THE ROUTINE 
i RETURN >;RETURN HERE THE RANDOM 
1 S*MUMBER WILL BE IN 
: it > > SHINUM, SLONUM 

SRAND: 
MOV RO,-(SP) ;;PUSH RO ON STACK 
MOV Ry | } PUSH R ON STACK 
MOV ~(3P) >? PUSH TACK 
MOV SL ONUN, RO *:SET RO WITH LOW 
MOV SHINUN, RI -3SET RI WITH HIGH 
MOV a-? Re SET SHIFT COUNT 

1$: ASL RO ::SHIFT RO LEFT AND 
RO Ri ROTATE CARRY nto R1 AND 
I R2 3; CHECK F 
BNE 1§ *:CONTIN'® SHIFT LOOP 
POR $L ONUM, RO 33990 NL TR TO MAKE X 129 

1 33PR & CARRY 
ADO SHINUM Ri ADO NUPGER TO MAKE X 129 
ROD #10S7,RO 7:00 LOW CONSTANT 
ROC Ri 33 TE CERRY 
ROO #47401, RI : ROO HIGH CONSTANT 
MOV RO, 5. OfUR °SA 
MOV Ri’ SHINUM iS ONE RL 
MOV (SP)+,R2 POP STACK INTO Re 
MOV (SP +R} >3POP STACK NTS Ri 
MOV (SP)? >:POP STACK INTO RO 
RT PC 3 

SHINUM: ero 176543 
SLONUM: .WORD 123456 

-SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

¢ gM IHIHIHI AEA SEE ah 0b SHAE SE SE SE 8 a Sb a a ga 0 a a A a a a a 

;#THIS ROUTINE WILL CONVERT A 32-BI1T BINARY NUMBER TO AN UNSIGNED 
; cpm (ASCII) NUMBER. THE SIGN OF THE BINARY NUMNSER MUST BE 
; . 

+ MOV 8PNTR, -(SP) ;sPOINTER TO LOW WORD OF BINARY NUMGER 
+i JSR __—s- PC, aes 
i RETURN +; THE FIRST ADORESS OF ASCIZ 

33IS ON THE STACK 

3;SAVE REGISTERS 
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1 pee kL 
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E08 
LENGTH BINGAY TO DECIMAL ACCII CONVERT ROUTINE. CLOW"? 15:32 PAGE 56 

2(SP), Re + ALK ee ale POINTER 
MOV 8SDECYL RO GET ADORE aati? Se STRING 
MOV (SP5 LIPAT AORESS OF aaclz TRING ON STACK 
MOV ( Be >:PICKUP THE BINARY NU 

iM ‘ a 7 UP TO DO 10 2SICNS 
MOV Uy Ie + Re abcs oat pen 
MOV seTNPLatS. RS 

1$: FLR R3 iG AR PARTIAL 
2s: Sup (RY), RI TRACT TEN POWER 

SBC R2 
SUB (RS) ,R2 
BLT ;;BR_ IF TEN TO LARGE 
ane RS 3s AQO 1 T0 TIAL 

3S: 00 (R4)+,Rd RESTORE SUBTRACTED VALUE 

ROO (RY) +,R2 
CMP (RS)4° (RS)+ s;MOVE TO NEXT TEN POWER 
BIS 8'0.R3 > =CHANGE PARTIAL TO ASCII 
MOVE R3,{RO)+ $3 IT 
DEC (PL)+ 33 

4§; .WORD =O 
BNE 1$ 7388 F 
CLRE (RO)+ 3s OR 
RESREG > sRESTORE REGISTERS 
RT PC 33RE 

STNPUR: 1 sol. 
5632 
10400 ;;1.0€08 

0 331.007 
230 
931100 ¢31.0€06 

1o3e40 331.0605 

ga20 31.004 

1780 331.0603 

i 331.0602 

je 331.0€01 

i 331.0£00 

SODECVL: .B8LKB 12.  ;RESERVE STORAGE FOR ASCIZ STRING 

-SBTTL TRAP DECODER 

pRePEtaseesenuseeuunecusueeeeeasecsuseeansaeenseyessnyesen eesti 

Ms SUIS a" Hnbex Finouae The Tae TROVE FOR The START Es RODRESS 
;#OF THE DESIRED ROUTINE. THEN USING THE ROORESS OBTAINED IT WILL 
:#G0 TO THAT ROUTINE. 
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DZAP18. CHB DECODER 

ae G21020 0100N6 STRAP: MOV RO 3\50 33 ¥ 66 

2 na a cee ue ee nid 
MD? ese iytteee 021054 ROY STRPAD(RO),RO Hs % ree 
= 021040 00200 RTS RO >G0 TO ROUTINE 

wont >; THIS IS USE TO HANOLE THE “GETPRI™ MACRO 

1042 O1164% STRAP2: MOV (SP). =(SP) ss 
Ma Gio 16656 000004 000002 MOV 4(SP},2(SP) He ite aR ot DOWN 
Hoe 10S2 RESTORE THE PGW 

% 

on
e 

G
n
 

Ga
m 

ru
s 

&
 

Si
n 

w
s
 

f
o
 

de
 

oe. 
A
e
 

V
n
 
w
n
 

e0e0608 
+o + 

oeeceue 

G2i110 o00000 

-SBTTL TRAP TABLE 

;#THIS T Conran ie STARTING AOORESSES OF THE ROUTINES CALLED 
;#BY THE “ INSTRUCTION. 

; ROUTINE 

$TRPAD: .WORD  STRAP2 ; 
STYPE ji CALL 2TYPE (RAP+1 (104401) TTY TYPEOUT ROUTINE 
srvpoc >:CALLs TRAP+2( 104402) TYPE OCTAL NL -ER (WITH LEADING ZEROS) 

>3CALL2TYPOS  TRAP+3(104403) TYPE OCTAL NLr ER (NO LEADING ZEROS) 
SIYPON S*CALLSTYPON © TRAP4+4(10N404) TYPE OCTAL NUNGER (AS PER LAST CALL) 
TYPOS ::CRALLSTYPDS  TRAP+S(10440S) TYPE DECIMAL NUMBER (WITH SIGN) 

SGTSWR ;;CALL2GTSWR = TRAP4+6( 104406) GET SOFT-SWR SETTING 

SCKSHR js CALL ECKSIR TRAP+7(104407) TEST FOR CHANGE IN SOFT-SUR 

BOC TN « TRPPSESCLOUNTT) TTY TYPETN STRING RUTiNeL 
POU 3 AT seovne'G Trees g(1BHi8) b) ie Mag INE 
SRESREG ;;CALL=RESREG TRAP+13( 104413) Peetore RD-RS ROUTINE 

3 > JHHHHHHHHHHHHHH HHH HHI} HEHEHE 

-SBTTL P11 HANDLER 

3» SHHNHHHHHHHHEIHIHE HEE }HIHIHEE HEHE HHH EH} HEHEHE 

; STORAGE FOR RPDS & B Ree ON AN ILLEGAL INTERRUPT ERROR 
;RPERRS 
SRPERRS+2 = RPCS 

RPERRS: WORD 9 

HIME OTHTS or GRE wand QUEUE HeTGi UILL CovTaIN SIT FOR EACH ORIVE WHICH IS ACTIVE WITH A COMMAND. 
ORVACT: .WORD 0 
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& # CsG
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Paw
 

Pas
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Pue
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R
R
 

Oell22 

Oe11e4 000000 

02112 000000 

021130 000 

021131 000 

021132 000000 

; TABLE OF oPrAvE = Stats INDICATORS (ORVSTA=8 BYTES) 
ORIVE NONEXISTENT OR OFFLINE 

Beate BRiVE 18 ONSAFE on AW RPO3 
ORVSTA: .BYTE 0 s DRIVE 0 

“BYTE 0 :DRIVE 1 
ae 0 Bee 3 

.B 8 : Ve y 
"BYTE 0 ORIVE S 
“BYTE 0 ‘DRIVE & re 
"BYTE 0 -DRIVE 7 

sDRIVE TYPE INDICATOR (DRVTYP = 1 WORD) 
- THI 18 A One WORD INDICATOR. EACH DRE Is ASSIGNED. ONE BIT 
:STARTING AT BITOO FOR ORIVE 0. ag tS ORI BIT WILL BE SET IF IT 
>TS AN RPOS ANO RESET IF IT IS AN 

THE 1/0 OPERATION. 

;SEEK WAIT KEYS (SEEKWT=1 WORD 
The ok AOE WORD Oe ont HE AINA nA tee 

Ves THA CH THE 170 
HAT IS AT THE TOP OF THEIR REQUEST QLE 

Pian ORTVE IS ASSIGNED ONE BIT, STARTING AT SrT00 FOR DRIVE 0. 

SEEKWT: .WORD 0 

;RPL1 DRIVER ACTI 

ACTSTR: .BYTe 0 

; SAVE RECT RVEES FLAG (SAVEFG =] word} 

cave ca AFTER AN ERROR. 

SAVEFG: .WORD 0 



MO-11-D2RP1-8, 
OZRP1B. CMB 

R
R
E
R
R
R
R
R
R
R
T
O
A
 

fo
ro
s 

RE
RR

RE
RR

 
SC
R 

RR
L 

Ly 
RR
RR
RR
RK
 

te
rs
yc
ts
to
y 

021314 104412 
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ER 
SOROER REQUEST QUEUES/LISTS 
QREGS: .WORD 0,0,0,0,0,0,0,0,0 ;STORE REGISTERS ORDER QUEUE 

QSEEK: .WORD 0,0,0,0,0,0,0,0,0 ;SEEK/HOME SEEK ORDER QLEUE 

DOO000 QTRANS: .WORD 0,0,0,0,0,0,0,0,0 ; TRANSFER ORDER QUEUE 
900000 

QDONE: .WORD 0,0,0,9,0,0,0,0,0 ;ON CYLINDER TRANSFER QUEUE 

QWAIT: .WORD 0,0,0,0,0,0,0,0 ; TRANSFER SEEK DONE LIST 

+ TIMEOUT T E_(TIMER=8 WORDS) 
THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION 

TIMER: “wore -! -DRIVE O 
"WwOKD =] DRIVE I 
"WOPD =] i DRIVE : 
-WOrD =] : DRIVE 
“WORD -] DRIVE 4 
"WORD el ‘DRIVE S 
- WORD -| iORIVE 6 
: -1 : DRIVE 7 

ATTENTION BITS TABLE (ATAQIIT=8 BYTES) 
iat S TABLE CONTAINS THE CORRESPONDING BIT TO EACH DRIVES 

ATABIT: “ATE l DRIVE O 
-BYTE 2 DRIVE 
-BYTE 4 ;0R 
‘BYTE 19 > DR] 
-BYTE 20 sORIVE 4 
“BYTE 40 DRIVE 5 
“BYTE 100 -DRIVE 6 
‘BYTE 200 DRIVE 7 

-RPLIE Bie katt IZATION CODE 
E WILL DETERMINE WHICH RPO2 OR RPO3 DRIVES ARE 

orite TESTING AND SET ACs "ORVSTA’ INDICATOR 
vot er St ATE FOR EACH DRIVE. 

INE CALLS DRVINT 
, 

> CALL 

; JSR PC,RPINIT 
; RETURN 

RPINIT: SAVREG SAVE RO-RS 
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N7Be 021316 01374 177776 MOV aaPs -(SP) -SAVE THE PRESENT PROCESSOR STATUS 

4 y ates oa eae 177776 NOV Repnlo,aas iC F eoreess Yo TO BE CLEARED 
4 ea Bis sad BS idee MOV STIPERCE Re List 2 T0 f CLEARED 
4 621349 pos02 18: CLR (R1)+ 
476? Oel I CMP RL, Re WE DONE? 
4768 O21 10} BLOS )6s«1$ ; BREACH Ft 
4769 Cel gl 031303 MOV 8ATABIT-2, Re sb ASt S 
4 (313 1e7el | 2s: MOV 8-1. (R14 NITIAL 
4771 O2l3s O2010e CMP Ri, Re 
4772 021360 101774 BLOS 36s oS *L IF NO 
4773, 9312 2 013703 001220 MOV RPVEC,R3 : SETUP THe RP11 VECTOR 
wemy SOO re} Oe2< 42 MOV as® (R3)+ 
HS Ol I Oolgce MOV RPPRIO, (R3) 
s-"6 _ 1376 «O13704 =O01216 MOV ¥ ;RP11 ADDRESS 
4777 Gel4de 005001 CLR Ri s START rite DRIVE O 
4 C 31404 737 Oel444 3: JSR PC, DRVINT Bitone 
u773 (31410 675701 4§: INC RI To N 
4780 O2l412 042701 177770 BIC 1C7, RI v arTs 
4781 O214) ave BNE 33 GF IF We RIVES, TO GO 
72 6214 12701 000007 MOV 87,R} iB T WITH 

4783 Oel4o4 177776 CLR guPs j CLEAR THe $5 STATUS 
4794 Oe14 Ou.S351 cs DEC i 360 10 fer VE 
4728S OO14 00376 BPL S *CHECK NEXT ORIVE 
47 O2149 012637 177776 MOV (SP)+, 28PS RESTORE THE PROCESSOR STATUS 
4787 O21440 104413 RESREG “RESTORE RO-RS 
4788 G21442 000207 RTS PC : BYE-BYE 

4790 ; DRIVE INITIALIZATION ROUT INE 
479] THIS ROUTINE E DETERMINES OF 8 DRIVE IS PRESENT eo 1 4 we IS 
4 yprvare S SET 10 THe DRI 
4735 ets AO TE THE DRIVE TYPE IABICATOR BI Fuge bey N RRUTSPY 

4795 s¢ ut MOV 8ORVNUM RI sORIVE NUMBER TO R1 
479% . MOV RPAOR, RG * UNI BUS ROORESS OF RP11 (RPDS) 
4797 ; JSR PC, ORVINT scare CALLED BY AL ISR 
4798 : RETURN 
4799 : 
4800 O21444 104412 ORVINT: SAVREG SAVE RO-RS 
4801 Oe 16 112761 177777 Oelll2 ne 8-1 ,DRVSTA cat 1) j START DRIVE STATUS AS UNSAFE 

Me] estes ne j 000000 BIT eSUFU, RPOS(R4) ‘ BRTYE UNC ) 
4804 021466 001022 BNE 35 BR IF UNSAFE 
4805 Oe 147 040000 000000 T BGUOL , RPDS (RS) DRIVE INE ? 

14 1410 Q IF NO 
49807 921500 004000 000600 BIT 42USI, RPDS(RY) :SEEK INCOMPLETE SET ? 
4808 150% 007 2$ °BR IF SET 
4809 62151 64 100000 000000 BI SSURDY, RPDS(RY) jORIVE READY ? 
4810 021516 001003 -BR IF READ 
“ei 05061 O2ll12 1S CLR g ACR) jSET_DRIVE OFFLINE OR NONEXISTENT 

481 Oe 15e8 alt 00000! 021112 2 MOVB SIL,DRVSTA(RI) 5SET ORIVE AVAILABLE 
4814 O21 BIT BURPOS, RPOS(RY)' ;ORIVE AN RPO ? 

uote ate rc 021304 021122 Be aTABIT(RLD, ovr. Fe hpas INDICATOR 
Mt BS iee3 ate BA S$ vexit 
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RPI 

156137 02130 
1saig 

012637 
000200 

‘122 4§: ATABIT(RL) DRVTYP :SET RPO3 INDICATOR 
cs: Blaees ’ RESTORE Po Re 

PC > RETURN 

;REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST 
9 

;CALL 

: SR RO, dURPL1 THE RP 
: NTROR i ROORESC OF AE PERE DRIVE’S PARAMETER BLOCK 
; RETURN ;RETURN HERE IF QUEUE IS FULL 
: RETURN2 : TURN HERE IF REQUEST IS IN QUELE OR THERE 

715 AN ERROR CONDITION 

47777 RP1l: MOV PSW.-(SP) SAVE _THE CALLING STATUS 
le22 177776 MOV RPPRIO. PSH >DON’T ALLOW ANY RPLIE INTERRUPTS 

o000d! 621130 MOVB 81 ,ACTURV “SET “ACTIVE DRIVER” F 
MOV Ro: ~(SP) “SAVE RO 
MOV (RO)+ Re >PICKUP THE DRIVE PARAMETER BLOCK POINTER 

000016 CLR 16(Re) sCLEAR THE STATUS/ FRROR INDICATOR 
024060 JSR RO, LODQUE PU THIS QUEST IN QUEUE 

BR 1$ ;QUEUE 15 FULL 
021646 JSR PC,CI “INITIATE A COMMAND 

ss Sele ne 
021130 CLRB Ae FF PAR active DRIVER” FLAG 
177776 MOV (SP)+, a8PS ‘RETURN “PS” TO USER LEVEL 

7S RO >RETURN TO CALLER 

COMMAND INITIATION ROUTINE 

CI: SAVREG ;SAVE RO-RS 
1216 MOV RPROR, RY *RPLI 
1124 TST TRNSHT * TRANSFER IN PROGRESS ? 

BNE cs BR IF One 15 
021134 ist GRE GS ; PENDING. ST REGISTERS OP ? 

021 SR PC.CI1 >STORE THE REGISTERS 
O211 18: ST QSEEK PENDING SEEKS OR HOME SEEKS ? 

BEQ Re | BR IF NONE 
e0e4 JSR PC. Cle START PENDING 

es TST QTRANS “PENDING TRANSFER ORDERS ? 

ee Bal 0221 gee 143 SR C13 TART TRANSFER 
3S is! one iON CYLINOER TRANSFER REQUESTS ? 

4 SR PC, CIY¥ TART RAT HEAD UE 
ae fet TRASHY Yesarte oes R STAR TED gue 

BNE 33 °BR IF 
021110 4$: TSTB = ORVACT : ANY BOLLE DRIVES ? 

BEQ 3 BR I E NONE 
000040 000005 MOVB «BHO, RPCS+1(R4) SET ATTENTION INTERRUPT ENABLE 

SS: RESREG RESTGRE RO-RS 
RTS PC > RETURN 

;STORE THE REGISTERS COMMAND 
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| 

| 4875 921760 17764 177150 OO000S CI1:  MOVB fem -SELECT THE DRIVE 

4B79 sie teers pis ys ; sDPB B00 SREGISTERS 
4g ort eee 12762 antral 000016 noe ree IgcRe) sas , 
4879 022004 Ole7te O21134 MOV #ORECS : ADDRESS 
48890 022010 904737 de4266 JSR BOpOe POP’ THE QUEUE 
4881 022014 05/37 021134 TST QreGs 3 BAY HORE RE REQUESTS IN QUEUE ? 

4883 iSsase 000207 Rie PC Ee TORN 

HES ;START THE SEEK OR HOME SEEK COMMAND 

4637 22024 117764 177126 OOO00S Cl2:  MOVB  AQSEEK, RPCS+1 (RY) pp enEST THE DRIVE 
48398 013702 021156 MOV QSEEK, R2 ADORESS 
4889 I CLR Ri eae 
ga i’ 177112 MOVE © S0SEEK,RI 

1 xy 022436 ISR RO, CIR i SEE IF DRIVE 1s READY : 

es ne 000010 caddie MOV 10(R2),RPCACRY) ODES RED RieTots: aborbce 
1 o000i2 ooo0ol4 MOV 12(Re) -RPDaiRY) = SECTOR/TRACK ADDRESS 

116264 000002 000004 MOVB  2(R2) RPCS(R4) =START THE COMMAND 
27 021304 021110 BISB RTRGIT CRI) ,DRVAC orvact joer THE DRIVE’S ACTIVE BIT 

13761 991260 021264 MOV TIMOUT, TIMER(RI)’ :START ee FOR DRIVE 
13761 O211S6 dele44 MOV QSEEK ,QWAIT(R1) -PUT DPB SS IN "WAIT? QUEUE 

rl ASR Ri RESTORE DRIVE ADORESS 
490 } 1156 18: MOV SQSEEK.R1 3 QUEUE 5 

ob JSR PC. POPQUE :*POP? THE QUEUE 
O21! TST QSEEK *MORE REQUEST 

901339 BNE 12 BR IF MORE 
\ RTS C ; RETURN 

4907 ;DO AN EXPLICIT SEEK IF ORIVE IS NOT ON CYLINDER 

oe: eas 4 177032 o0000S CI3: Move ZOTRANS, »RPCS#1(RM) casehect THE DRIVE 
Ward 1 Ooo8t CLR 1 
491 152 117701 177022 MOVB  3QTRANS_RI ‘ORT VE AOORESS 
Wie 1 621200 QTRANS, Re ;DPB ADDRESS 
491 1 022436 JSR RO,CIR IF DRIVE READY 
4914 1 26 1S sORIVE, NO NOT. READY 
4915 022170 O1b64 000010 ocoo12 MOV 1O(R2),RPCACRY) '; RED YLINOER 
Waib O22!76 O16264 go001¢ 000014 MOV 12(R2) ,RPOACRS) Ase OR TRACK ADDRESS 

ugid aaae. {dete hake) 1110 yt A Tt(RL), DRVACT sSET DRIVE ACTIVE 
4919 ee Sb137 021304 021126 B1SB RTABIT(RI) ,SEEKWT _ ;SET SEEK ee BIT 

Woot 13761 001260 021264 MOV TIMOUT, TIMER(R1)’ eotaRT TISER: OR ORI VE 
wage ot } Oe 021244 MOV QTRANS QWAIT(RI) _:*WAIT’ TABLE ENTRY. 
4Q, oat 12 y 1! 1S: MOV SQTRANS R} -T BR QUE ACORESS 
49e4 004737 Oc4256 JSR —- PC, POPQLE ;"POP’ THE TRANSFER QUE 
4925 OeeeS4 005737 021200 TST Q@TRANS "MORE DRIVES IN QUELE ? 
Heb 022260 001330 BNE C13 BR IF MORE DRIVES 
“3 7 022262 000207 RTS PC * RETURN 

49¢9 START THE PENDING ON CYLINDER TRANSFER REQUEST 

| | 
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117764 176732 COOCOS CI4:  MOVB aQDONE,RPCS+1(R4) SELECT T THE DRIVE 
11770 176724 MOVB oe Rl “DRIVE 

Bbicts BSSaSE ik Rare Q bla e 1g READY 
916264 OO00CO4 00005 MOV 4(R2), RPRC(RY) ; ORD 

wees 000C1 pong Hoy oR ecatRa) TEM R R PORRESS 
16264 00001 Boob MOV 1 CRS)’ RPBALRYS pas ADRESS 

016246 MOV 2(R2),-(SP) COMMAND CODE, MODE : HOR BITS 
151266 0000] BISB (Re) IcsP) s ORIVE RES 
4>ocib 000001 81SB  —s-:-1 Re}. (SP) MEX? B 

2716 000100 BIS sIDe, (SP) 31 T on DONE BIT 
012664 OCdC04 MOV (SP)$. RPCS( -START THE COMMAND 
156147 021304 021110 B1SB ATABIT(RI), pavact DRIVE ACT ACTIVE BIT 

5 eat 001260 021264 HOV TIMOUT, TIMERCRI) eigen! it TIMER FOR DRIVE 

19237 021124 MOV ke, TRNSHT Es 
012701 21222 1S: MOV SQQ0NE RI QUEUE ADORESS 
Son? 37 256 JSR PC, POPRUE POP’ THE GUELE 

001003 i oe Be y HR rE Pre ree UNNING 
005737 021022 75 GDONE i MORE ORDERS WAITING ? 
001314 BNE Cty BR IF MORE 
000207 2s: RTS PC * RETURN 

;SEE IF ORIVE 1S ONLINE 

004737 O21444 CIR: JSR PC, DRVINT sCHECK DRIVE’S STATUS 
10576 Oelile TSTB DRYSTACRI) >SEE WHAT DRIVE! gintus IS 

ret ef iB IF gale 
012762 140000 onddl6 HOV agrTiSteITis, 1eike) oie pT FFL aio! CATOR 

27 000016 15: MOV ITI5{B1T12, 1618) INDICATOR 
iat artes iy: JSR a Stoné Tre Rec REGISTERS 

rie 3s: TST (ho) sExIT AROUNO ERROR RETURN 
4§: RTS RO : RETURN 

s INTERRUPT SERVICE ROUTINE 

112737 00000! 621130 ISR: HOVE #1, ACTDRV iSET oe ORIVER™ FLAG 

13704 001216 MOV RPADR RY t ADORE SS S OF RP 
bos? 27 621124 is! TRNSHT : TRANSFER ER OPERATION IN PROGRESS ? 

004737 Oeesse ISR PC, ,T0 CAL TRANSFER DONE 

vi i. 737 «023034 1$: JSR PC,SC “CALL SPECIAL CONDITIONS 
OOH? 7 021646 2s: IR eg PC,CI 60 101 He COMMAND INITIATION ROUTINE 

105037 021130 CLRB - ACTORV “CLEAR “ACTIVE DRIVER” FLAG 
oocod2 RTI + RETURN 
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; TRANSFER DONE ROUTINE 

TO: 

1§: 

3s: 

4§: 

CLR 

BA
SS

SC
SR

ER
E 

Stevswr.at GE ORIvE umBeR 
RTABIT(RI), orvact sCLEAR DRIVE ACTIVE B'T 

4-1, TIMERCRL) STOP TIMER 

TRNSHT , Re ;GET “OPB” ADORESS FROM THE 
TRNSWT i TRANSFER WAIT QUEUE--CLEAR QUEUE 
a8s 107 16(Re) “SET DONE 

RPCS+1(R4) dftect THE ORIVE 
BIAGTY (RL) DSi) CLEAR, ,DRIVE’S ATTENTION BIT 
RPCS(RY) RROR SET 
es BR IF _YES | 
SAVEFG SAVE THE RPLIE REGISTERS? 
1§ :BRANCH IF NO 
Re SVRP11 ; YES~-SAVE THE RE GIS 
#IDE RPCS(RY) CLEAR ' INTERRUPT ON DONE 
C.We SE oh WR RITE CHECK 10 T0 nd i TN QUEUE 

Sab. 
VRP 11 : SAVE THE REGISTERS 

acta RPCS(RY) *>CLEAR THE C TROLLER 
ORVINT ;CHECK THE DRIVE'S STATUS 

BRYSTACRLD ‘DRIVE STILL ONLINE ? 
>BR IF ONLINE 

BY -BR IF UNSAFE 
SBITIS‘BIT!4, 16(R2) SET ORIVE OFFLINE INDICATOR 
Sco “CHECK FOR OTHER DRIVES 
SBITIS!BITI2, 16(A3) <SET DRIVE UNSAFE INDICATOR 

-CHECK FOR OTHER ORIVES SCO 0 
SBITIS!BITO6, L6(Re) “SET DATA ERROR FLAG 
Sc sSPECTAL CONDITIONS ENTRY 

sFORCED WRITE CHECK ROUTINE 

WC: 

1§: 

TST BUTOCK j AUTOMATIC WRITE CHEK. 9 

81702, , SCOMND(Ra} sWRITE COMMAND ? 
} F NOT 
1,-(SP) ; 

8QTRANS. RI ; TRANSFER QUEUE ADDRESS 
RO, DRVOUE “PUT THE OPERATION IN THE QUELE 
1 *QUEUE IS FULL 
16(R2) “CLEAR "DONE? BIT IN OPS 
SCOMNO (RZ). SPREVO(Re) sSAVE WRITE OPERATION CODE 
SCYL(R2), SPREVA+2(RO) _>SAVE CYLINDER 
SSEC(RD) VA(R2) SAVE SECTOR AND TRACK ADDRESSES 
SWRTCHK SCOMND(R2) : CHANGE DRIVER CODE TO WRITE CHECK 
(SP)+,RI i RESTORE RI 

9 

; SPECIAL CONDITION ROUTINE 

SC: TSTB RPOS(RY) sATTENTION BITS SET ? 
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Me peaus Breage oco0od0 021104 Ov REOS(RY), RPERRS EF one BRive st TATUS REGITER 
S044 023050 016437 OU0004 021106 HONOR RPCS(R4) PERS, ST THe COBTROL REGISTER 

ee ReaReR ARe993 021110 ST Bavact ANY ORIVES STRCTIVE. 
5047 023064 001403 BEQ 1$ ian IF NOT 
endg Neat Rito oooo4o 000005 Is: nove a0, RPCS#1 RM) RETURNS 
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sears: 

¢ 

R 
1 

-(SP) 
THR 

t
o
 

R3 
ORVACT 

TAB) , Be 

R1, RPCS4+. (RY) 
» RPDS (CRY) 

(RI) 
I 

T(R1) 
T(R1) 
, RPDS 

» RPDS (RY) 
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RPLI HANOLER 

00 BNE cs NON- EXIT 
Less? 000001 021131 MOVE ‘ #1, ACTSTR er pc fer 

Rl i eT Por ORIVE 0 

S; 021264 18: ist PPR (RI) ; pron TIMER RUNNING? 

1 ooood2 021264 Sts), TIMER(R3) : THE INTERVAL 
es iGR IF NO SOF THRE TIMEOUT 

023472 SR ,STU CALL TWARE TIMEOUT ROUTINE 
BR 3$ :G0 TO THE EXIT 

2s Ne Ri *MOVE TO NEXT DRIVE 
S (R3)+ 

CMP 88. RI OUT OF DRIVES? 

Bet i$ Brand 0 "CI" CHECKS 
38 a TRNSHT sACTIVE T he et 

J PC, BOK F FOR ORY NI 
JSR PCiCI i START _ Ory ol Lee ioe 

4g; RESREG i STORE RO-RS 
CLRB = ACTSTR ZERO ACTIVE TIMEQJT ROUTINE FLAG 

S$: MOV (SP)+, (SP) SAOJUST THE S 
RTS PC > RETURN 

sSOFTWARE TIMEOUT ROUTINE 

CALL: ST0 
: MOV SORVNUM, RI ;ORIVE NUMBER 
; JSR PC,STO *CALL--DRVACT MUST BE NONZERO 
: RETURN 

013704 00121 STO: MOV OF RPL 
0164 ede MOVB sR, Ree aL CRY) leche re ORIVE 

iret RSL Ri sWORD “INDEX 
level 177777 Oeleb4 MOV 8-1, TIMER(RI) 5ST MER 

ASR R cut ;REST R 
021124 TST * DATA ER IN PROGFESS ? 

1 BFQ ae sR F NOT 
ot 175376 fe Ri STRNSHT po SS FOR THIS DRIVE ? 

Las7e OO0004 iste La SED ww 

46} 931304 021110 BICB trea own ACTIV BIT 
bis 11 MOV iput ee 

3 eee ery ieee ores 
Rares 18 000016 HOV set etat roe, wil ier Tire ag INDICATOR 
Os7bh ile 1STB SEE} DRIVE ea 

aa a TS 4 T i - BR ’ 
e7be 000016 IS wB1TIM, 16(R2)  :SET TNE ZNOICATOR 

BR t25 INIT Th€ ORI 

ae
 —4 ~
 o
e
 

sari, Ag iRe of 

SCLEGR'RPCELAN) SCLEAR THE KONTROCCER AGAIN ce 
I c 
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021124 ao i] 

1 ; 
QUAIT(RI) Re 

SSUFU,RPDS(RY) ; DRIVE 

Siuls 
Oe1e44 

031000 

a 
h
i
s
t
 

1,RPDS(RN) 
TeOOL,RPOS(RY) {BRI INE ? 
Ser mens sPRIVE roy ’ 
#81 15!BITO9,16(R2)__ :SET INDICATOR FOR WLINEOUT DURING SEEK 
STO4 S31 

BrTaania STee BeI see Pele 
Sertyssprriy,secdgs A DRTvE OFFLINE INDICATOR 
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1 16 STOe: 19 Berti8 
000016 ST03: 

STOY: 
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R1 
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TORE Re 

cfs BRUe ger 7 ATABIT(RI): ; WAIT BIT 
PC, SVRPI1 GAVE THE REGISTEKS 
PC : RETURN 

;ROUTINE TO SAVE THE RPJ1E REGISTERS AS PER DPB+14 

4
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* CALL 
: MOV SOPBNUM. Re ;0PB POINTER TO Re 
: JSR PC, SVRPL} ; SAVE ORIVES REG’S 

owe SVRP11: SAVREG ; 
a Ar 001216 MOV RPROR, RY rt AoOReSS 

04.6 ILlleb4 MOVB ss (R2) RPCS+1 (RH) >SELECT ORI 
Ode 6 14 MOV 14(R2), GET OR TABLE POINTER 

aso oe 8 oF a: pi aes PO 
633 Cov 2 912775 000020 MOV BRPM2 RS ‘Broce -ETSTER 

Poe GNC bbibUS is: eC eo f 
oo8 COMO 22 BOs? ee (R3)+ i! THE TNOEX 

CONCN TST (R3}4 SINCRL "ENT NOE X 
: 1 2s MOV RY, -(SP) “FORM RP1} AOORESS THAT IS 

ROO R3 (SP) -10 
1 1 MOV a(SP34+,(R2)+ = AND T 

S211 Oe4044 j 3s 1ST (R3)+ >MOVE TO NEXT REG INDEX 
Sele Ge40M6 ry 00002 CHP R3, #SILO ; DONE? IF 

a0 Pa ug: Rekees He sTore boas 
Beis : Sunn TO USER 

5217 sROUTINE TO PUT THE REQUEST IN THE PROPER QUEUE 
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S223 
S224 
S2eS Oe4060 

e559 BSUS 
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oe (20 

1s 
e 1S 

3 1S§ 
Se4O O24146 

a G5 
oc4 164 
So44 Get1g6 
Se45 0e4] 

ae a: Be 
6-50 persis 
Ssl c20 
6252 Oe4e22 

E35 

ae | 
5. oD 

evel 
S453 ce aes Pt 
ee 
S263 242 

S271 cA 2578 ouoee 
S273 Oe42S4 

RPLIE MULTI-DRIVE EXERCISER PROGRAM 
RP11 HANDLER 

CALL 
; MOV 

; rerun 

O10146 LODE: MOV 
Serbe 000001 ooo002 i? 

Pa 021134 MOV 

1 o00011 o00002 18: fee 
17s 000015 o000de Gee 

012701 021156 23: HOV 

000005 oco00nde 3S: CHPB 

2 comm ome 
ice7be oo0007 ooc0d2 CPS 

1 000017 900002 
ath BEQ 
ige7be 000013 o000c2 Cree 

ple7b2 120000 o000i6 HOV 

012701 021200 cS: MOV 
O04 226 7$: ISR 

aes es: Fer 
012601 93: MOV 
000200 RTS 

sROUTINE TO PUT 

CALL 
; MOV 

/  B ; TURN 
; RETURN 

000010 ORVOQUE: Bers me: tay 
a EQ 
ae DEC 

BGT 
BR 

tere 177776 2s: MOV 
4 TST 

3s: TST 
000200 RTS 

E09 
MACY11 27(732) 

SOPBNUM, R2 
RO, LOOQUE 

RL. -(SP) 
06170, 2¢R2) 

S$ 
235115981713, 16( 
8$ 
ROTRANS, RI 
RO, DRVOUE 

(RO)+ 
(SP)+,R1 
RO 
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Pe RE IN THE PROPER QUEUE 
QUELE IF F 

F REQUEST IS IN QUELE 

fi 
IS A GET REGISTER REQUEST ” 

F NOT mn 

i yee MPLIED SEEK ? 

mnie ior MAKING QLELE ENTRY © 
;PUT e ReQEST IN THE QUEUE ices 

STORE Ri 
RETURN 

URN 

A REQUEST IN GUELE 

; QUEUE poor 3S 
;ROORESS OF PARAMETER BLOCK 
$60 rie ul Re Quest fh 

RETURN HeRE IF REQUEST IST th QUELE 

ae AF ENO OF E OF ENTRIES 

a aren 
ust IN THE QUEUE 

RETURN 
THE STACK POINTER
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;ROUTINE TO "POP" THE REQUEST FROM QUEUE 

Perpopdue OTE OO REROVE REQUEST 
46141 o0o002 POPQLE: " 2cR1), (RL) SHIFT ENTRY Dow 
tee a tay Ne THE POINTER 

18: Ts PC ;RETURN 

$ | JHE HIE HHH HIE HHHINHHIHNHHINHHINHHHIHHHINHHIHHHE 

-SBTTL DATA, CONTROL, & STATUS BLOT'’S 

3) SHHHINHHHHHHHHH HHH HHH 

SBLOCK LOCATION EQUATE STATEMENTS 

LF
 

LE
I 

ca
t 

= : bexs gestae BrTs 
3g. oe SCOMND+1 : Obe 5 tOR otis 

~ SROM SHODE +1 7WORD COUNT (2°S COMP) 
= SuROMY2 :BUFFER 
= +2 : CYLINDER 
: sc t2 SECTOR ADORE ; 
+ 4 co TSE RRs ae om 

ATUS = SREG+2 STATUS MORD (SET _BY 
z TATUS+2 ; "3 core oe 
z QOL 42 RI MA eK ENOISST 

SPREVO = SPACKS2 ‘PREVIOUS COMMAND SELECTION CODE 
0 TTC = vO+ PAT COE 
. : C+ t PREV SS - TRACK, SECTOR, CYLINOER 
1 z {OPERATION COUNT 
1 sPost = ERC +H ‘SEEK COUNT 
1 SRE os 1T+4 ;TOTAL ‘BITS READ COUNT 
1 STOTAL = AO TOTAL ERPORS (ALL TYPES) COUNT 
1 SOFT = TOTAL+2 , Bros 
1 Be OC T#2 + aD a 
1 SKI SHARE +2 P9SuST? EE ROR COUNT 

<1 1SPO = SKI+ :POS TIONING ERROR COUNT 
z I § ; TER 

SFAIR = RESC+ 'BFFER WAIT COUNT 
SDs: SFAIR+ ZRPLIE REGISTER STORAGE 

2 $RPOS+ REGISTER 
2 ; CONT SISTER 
= 5 WO GIaTeR 
z + ier SS REI err 

: Bi ee Zz +, 

Ey i Serge eo “REGISTER 
e53 SSUCA $RPM142 SELECTED UNIT CYLIROER_ADOR REGISTER 
5329 $SILO = SSUCA+2 ‘SILO REGISTER 
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Hig sBLOCK FOR DRIVE 2 

ay 000 BLK2: Te 2,0 DRIVE NUMBER 

eule “WORD «0 
SH17 “He 2 0 

aug ‘wer B 

2 ee 
ae WORD * ‘tor 

“WORD 0 

- WORD 

8 0 
“Horo 0 
Ww D> 60 
‘Word =O 
“WoL oO 
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“WORD «60 
“WORD 0 
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14 Bo 
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SSS
 

;BLOCK FOR DRIVE 3 

by 000 BLK3: .BYTE 3,0 sDRIVE NUMBER 
3 “WORD OO 

SY5e “WORD 0 
5u5 | WORD 

S “WORD 
S460 [WORD ©. 452 

5463 : 

= | 
S466 “WORD «OO 
S467 “woRD 60 
Sub “WORD 0 

sina ‘pe 8 70 ° 

7 e 0 

sie “wore 0 
uy {WORD «=O 
Su7y ‘Re ! 
BN? : 

ye : 5 
5478 wore 
5479 WORD 
5480 ° WORD 
sual : 

a : : 
8 : 

88 : 

1 e 

BLOCK FOR DRIVE 4 

000 BULKY: BS :° DRIVE NUMBER 

“WORD «0 
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WORD 
; WORD 

“fon 
“WORD 

8 
3 
WORD 

BLOCK FOR DRIVE & 

coo BLK: -BYTE 
WO 

a ai & 
RE
E 

«= 
AS

RR
GR

AR
ER

RE
RR

ER
R 

& 
F
I
R
E
S
H
L
E
R
S
K
E
E
S
R
E
R
S
R
 

o
n
 

o
 ;DRIVE NUMBER 

BRM
 

NRR
M 

Aaa
 

ac
a 

ae
au

ta
y 

R So
ti
na
 

erl
enu

nie
nen

en 
ga

Ro
es

 
PR

AB
R 

e
e
 8 

ate
 . it
 iin

 
Re 

ae
 

R
E
V
S
R
E
V
 J 

in 
we
 

RR
 

he
 

ee 590000 “WOR 

5507 570 ‘ond 
6698 pese™ 000000 “WORD 
5609 625276 000000 “WORD Q

O
O
O
A
H
O
O
O
O
O
O
S
O
S
G
H
O
Q
O
A
O
O
G
O
o
H
O
O
O
O
0
0
:
 

O
O
O
N
0
0
M
 



NO-11-OCRP1-B, 
OZRP18.CNB 

8 ©
 

N
O
U
L
E
G
O
N
U
e
 

B
E
S
T
T
 RS 

SE43 PE 
RE

RA
AA

AR
AS

AS
EN

A 
EAR

S 
ELS

 

pobog 900000 
00000 

000000 177775 

000000 OeS434 
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DATA, CONTROL, 8 STATUS BLOCKS 

WORD 0 

;BLOCK FOR DRIVE 7 

BLK7: Bre ©
 ;DRIVE NUMBER 

O
n
 

8 
A
M
O
N
 
O
O
O
C
V
Q
D
O
D
O
O
O
A
G
O
O
A
M
G
O
O
V
O
D
B
O
O
C
O
O
O
O
O
O
:
 

C
O
N
D
O
 

;GENERAL PURPOSE DPB - USED BY "READHD’ & ’RECALT’ 

GENDPB: .WORD 0,0,-3,CYLDER 

-WORD 0,0,GENREG,O 

GENREG: .BLKW lé2 ;REGISTER STORAGE IF ERROR 

¢ | JHHBIN HHH HEHEHE HUHNE IHG HEH HHH 

-SBTTL TABLES, CONSTANTS, AND VARIABLE LOCATIONS 

5 5 JINR HIHIEI HIE HIE HEHEHE HEB HBHE HE 



MO-11-DZRP1-8, 
OZRP18.CNS 

Bebe 025460 

025462 
5669 025470 
S670 025476 
peek 

ese 
S674 OeSSe0 

SF es 
S677 eS 
S678 desSt2 

oe co ss 

RPLIE mA TT DRIVE ENERCTSE 

Beco) e0e00 | oCoue 
o0o0cee 900000 000000 

pone oooo000 o0adc0 

ASNLST: 

PROGRAM 
ONSTANTS, AND VARIABLE LOCATIONS 

- WORD 

CROERG: .WORD 

DUNIT: 

NEWUNT: . 

AVAIL: 

WAIT: 

BUFTBL: . 

BLKADR: 

COMTBL: . 

WORD 

WORD 

MO9 
MACY11 27(732) Ol-NOV-76 15:32 PAGE 117 

0 ;BIT SET FOR EACH ASSIGNED DRIVE 

0,0,0,0,0,0,0,0,0 ;LIST OF DRIVES PERFORMING COMMANDS 

0,0,0,0,0,0,0,0,0 ;AODRESSES OF DRIVES TO BE DEASSIGNED 

0,0,0,0,0,0,0,0,0 ;AODRESSES OF NEWLY ASSICNED DRIVES 

0,0,0,0,0,0,0,0,0 ;LIST OF DRIVES WAITING FOR PARAMETERS 

0,0,0,0,0,0,0,0,0 ;LIST OF ORIVES WAITING FOR BUFFERS 

;BUFFER ALLOCATION TABLE ENTRY COUNT 

Q
O
O
O
O
O
V
H
O
C
O
O
H
O
O
O
O
O
O
O
0
0
O
O
o
 

o
w
 

ew
e 

w
e
e
 

w
e
e
 

w
 

w
e
e
 

e
e
 

we
 
e
w
 

O
O
O
O
O
V
O
O
O
O
O
C
O
O
O
O
 

M
0
0
0
0
 

;ADORESS OF ERCH UNIT BLOCK START 

WRTSEK ;WRITE WITH IMPLIED SEEK (CODE = 0) 
WRITE WRITE WITHOUT IMPLIED SEEK (CODE = 1) 

/ 



MO-11-O2RP1-8, 
OZRP1B. CNB 

S724 
7 

RPLIE MULTI-ORIVE EXERCISER PROGRAM 
TABLES, CONSTANTS, AND VARIABLE LOCATIONS 

STNDAT: . 

MACYI1 27(732) 

WRT CHK 
RDSEK 
READ 

5p BE SE aE Se HE SE SE ME ME AE He EE SE SE SE HE SE HE HE HE HE HE HE HE AE HE HE HEHE HEE EERE REE EE 

-SBTTL DATA PATTERNS 

3p HEHE SESE SEE SESE SE EAE SEE 0 0 0 9 0 9 3 3 SS SS EE EES EE a EE SEE 

;STANOARD DATA PATTERN POINTER TABLE 0 
TAl 
TAL+40 

DATA1+100 
DATA1+140 

TAL+ 
ATAL+ 

DATA! +300 
DATA1+340 
DATARI+400 

DATAO 
DATAL+642 

B
e
e
s
 

O
o
O
o
O
o
O
o
O
O
O
C
O
O
O
O
o
O
0
0
0
0
 

—
_
 

N
N
N
G
J
O
€
=
 

= E 3 

Q1-NOV-76 15:32 PAGE i18 

HECK (C = é) 
TH IMPLIED SEEK (CODE = 3) ;READ W 

;READ WITHOUT IMPLIED SEEK (CODE = 4) 

sSTANDARD PATTERN 0 

;STANDARD PATTERN 1 
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;STANDARD PATTERN 2 

RSRREEE ERRPRRSPRERRIES 
ep 

Aatm 
heme 

Kam 
kame 

ean 
kame 

am 
as 

bos 
bam 

toe 
e
e
e
 

B
e
s
d
o
t
h
 

B
U
L
B
S
 

YT 
P
R
A
T
R
S
R
S
 

;STANDRRD PRITERN 3 

e
n
 
E
o
s
 

;STANDARD PATTERN 4 

nd 
nd 

nd 
<6 

od 
4 

od 
4 

P
E
P
 

P
L
 
A
S
D
:
 oP 

ae 
ee 

ee 
epee 

e
r
 

e
e
 

ee 
e
t
 

1 AGEGASHES 
ERSRSISR SCREEN 

OK 
SS Hada aHaaaRAAtSA 

sa 
aa Nc 

fat 5 5 
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C10 

MACY11 27(732) 

w
n
 

(ys) 
«
 

& 
a 

& 
= 

7 

TI-ORIVE EXERCISER PROGRAM 

Hs 
sae 

<: 
+ 

e 
¢ 

aene 
Chr uae 

coe o
e
 

2f ROCSERTIEL? 
A 



D10 

: 
a 

& 

y 
8 

eg 
: 

: 
: 

at 
as 

; 
Bee 

uw 
av 

Un 
. 

” 

w
 

aie e
e
e
 

f 
3  Sesmesnpa 

r
e
c
e
p
 

rill WE PTT De IVE EXERCISER PROGRAM 



ad : 
: 

: 
: 

i‘ 
& 

| 
_
 

z 
1 
R
A
R
 

Pay 
BRU 

o
n
 

e
h
 
e
h
 

One 
8 

org 
eh 

0
G
 
o
h
 
o
h
 
o
h
 
o
w
 

O
O
S
 

C
e
 

ee 
ee 

oe 
h
e
 
C
t
 

| 

11g PUA TT OORIVE EXERCISER PROGRAM 
DATA PATTERNS 

we PRUSINGRUL KRESREERRRRERRKS 
e
t
 

nt 
emtom 

tend 
ord 

ond 
oh 

On8 
e
m
o
 

o
m
e
r
 

ond 
008 

6 
e
n
h
 

end 
0G 

or 
ond 

ond 
ong 

G
e
e
l
 

u
s
 

- 

: 
E
S
 
a
e
 

a 
A
R
E
 

Re 
cued 

aa T
E
S
 
wee 

sp C
R
E
E
R
I
U
O
E
N
S
 

000 
TRUSTE SLDE 

CEE 
RTE 

ee % 



10 

La g 
. 

&£ 
x 

: 
é 

° 
" 

: 
: 

: 
. 

f 
ze 

z 

: 
é 

: 
; 

8 
R 

: 
: 

: 
= 

: 

B
e
e
 

ieGe 
2 

2 
& 

; 
e
e
:
 

f
j
 

3 
gf 

2 

PEEELE 
een oeeRnEEGEEE 

: ato 
oe 

ee 
: 

: 
big 

gf 
g@ 

3 
aNEN 

2am 
wpNENS 

Soqec 
foe, 

G8 
gle 

lista 
gan 

“9 
sMMeEs 

Saas’ 
oe 

Matte Gal daatin 
Saal 

ze 
SoNEES =epS 

Maeeay 
BpPNmES 

zs 
Haaies 

Rist 
RAUL 

feeds 
e asec 
a 
E
E
 

=
 

GSS GSGOLS BOCs 
CG SRSS SSG SISS S

N
U
G
 S
a
 

-OZRP 
8.c8 

MO-11 
OZRP 18. 



G10 z 
é 

: 
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: 

2 
; 

: 
: 

5 
: 

: 
: 

: 
2 

° 
4 

: 
3 

pf 
& 

€ 
& 

& 
& 

7
 

|
 

ed 
am 

tea 
a 

S 
OGROISGN 

Geueocee 
Sater 

sure 
Bee 

| 
gee 

ES 
Ee 

SS 
ke 

BRE ReRRRcce GSREOREE EEECERE Queues Exe 
PCE CSL EE CECE PRES eS RCE 

EERE 
eetce rear 

'- 

eae 
& 

15 
e
g
 § 

§ 

g
g
 8 

3 

p
e
e
 & 

a
e
s
 

G
2
 

c
r
s
 

gas Ges BOSS & 
B
o
S
B
S
S
8
S
S
E
S
=
2
5
 

e
G
 

ceed 
e
G
 
0
g
 

a
 

w
d
 

wad 
o
d
 

ond 
re 

w
n
 

o
e
 

O
H
0
0
0
0
0
0
0
 
0
0
0
0
0
8
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T
U
N
 

w
o
 

Ot 
end 

ob 
ond 

og 
nrg 

EMe7?;  .ASCIZ DATA ERRORS 

a BOS 
O4eS2e 

020102 
0001 

58 

2
 

Bes 

-ASCIZ WRITE CHECK ERROR (NO DATA ERROR)@ 

EM33: .ASCIZ @WRITE CHECK ERROR (DATA ERROR BITS SET)a 

: ented 
—
 

ath 
a
 
T
s
 erate 

a
 SSSSG EARS 

Ed 4G EN34:  .ASCIZ @HEADER NOT FOUNDd 

4 
020 

a 
esi 

R
o
R
 

~
 

=
—
T
k
.
 

so 
hem 

kane] 

O40S15 EM3S:  .ASCIZ @FORMAT ERROR WHILE SEARCHING FOR INITIAL SECTORS esareae 

coe ee 
R
A
N
G
E
L
 
A
R
C
R
R
A
A
B
A
 

BRS 
OSE 

ss 
SF 

LPS 
PTR R

R
D
R
R
G
R
R
B
S
I
S
S
S
L
S
S
 

; : : : : : : : 
EM37: .ASCIZ @DIFFERENT ERRG? DURING RETRY@ 

a
 

cae i 
w
e
 % 

S
L
A
G
N
S
P
F
R
S
R
 

C
L
A
N
 

nd 
eh 

nh 
ed 

od 
= 

G
e
 

G
o
 

:
 

SSESESE833 
B8s 

en 
den 

e
e
 

neta 
hoe, 

keten 
Dem 

Jeane 
team 

nam 
Koame 

Aene, 
Jeane, 

homme 
Kenan. 

han 
Ran 

Lune 
Keame 

Tames 
Loam, 

Kane, 
Kemm 

Seem 
Ten 

Renee 
Keron, 

Rene 
eon, Ker 

hor 
ere 

en 
er 

ene 
nen 

ren 
Ten 

Kane 
Nene 

Lene 
Keree 

hoaze 
Kaa 

Leann 
Kunin 

Fuente 
ham 

Auten 
enti 

Dem 
toate 

etn 
Inetite 

Rented 

D
D
D
.
0
0
.
0
0
0
0
.
0
0
0
 
0
0
0
0
0
0
1
0
0
0
2
0
9
 

H
D
D
S
 
D
S
O
K
H
U
W
T
U
D
D
O
D
I
D
S
V
D
O
V
D
O
D
N
W
W
W
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ra 

PRINTER/ 
RPLIE MULTI 

& 8 i é 

MO-11-O2RP 1-8 
OZRP18. CAB 

-ASCIZ @’ERR’ SET BUT NOT ERROR BITS SETa EMN3: ? pees 8 

Raa 8 

eal 
Eoaaad & 

S
S
S
A
 
S
S
S
 
C
R
 

I
R
 
E
L
 

a
t
 

cnn 
d
o
e
e
a
h
a
m
e
n
 

teste 
ian 

eenie 
Ratan 

Dean, 
hatte, 

heme, 
Katee 

Romie, 
Karne 

Renee 
Aes 

eam. 
Tamme 

Ranen 
Naren 

Kaanet 
arm 

Sone 
Kare 

Xenen 
Ker 

Xan 
Rare 

Keone 
Leon, 

oom} 

D
D
D
1
0
D
)
 
0
0
0
0
0
0
0
0
0
0
0
0
0
 

SECa 

RPCS@ 

TRK CYL 

GO) BADE<15><1le> 

DATAd 

BUFFER&<15)><12) 

START 

-RSCIZ @FORMAT ERROR DURING 1/00 

RPCS@ 

RPCS@ 

-ASCIZ @TOTAL COMPARE ERRORS: @ 

RPOS = RPER 

@RPRORG 
@ORV 8 

-RASCIZ = @RPOS 

RSCIZ @ORV & 

-ASCIZ @ROOR CONTENTS@ 

-ASCIZ @AOOR DATA 

-ASCIZ ORV 8 

-ASCIT @ 

-ASCIT 3 

DHIO: 

OHI10A: 

Oke: 

DH14: 

OH1S 

ay 
Base = 

‘ : Saree 
ss fie i. 

ane an P
a
 

35] Hhsd Badan 
RCBROR ORG 

uasli otoacbe 
Pia daduasaaaas 

i.e 

127 ONNS22 O4eSed EMMY: .ASCIZ OWRITE PROTECTION VIOLATION® 

e
a
e
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ar) 

RP11E MULTI-ORIVE EXERCISER PROGRAM 
PRINTER/TELETYPE MESSAGES 

MO-11-O2RP 1-8 
OZRP1B.CNB 

RPCS 

E 
é 

: 

:
 

¢ 
Og 

é 
: 

4
 

w
 

.
 

“
e
 

 
4
¢
 

5 
&§ 

ie 
E 

gos 
& 
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& 

g 
FE 
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=z 

s
e
 

.é 
& 

FE 
8#€« 

Ce 
E
e
 & 

a
 

@ 
#@ 

@ 
2 

3
2
 3 

=
 

a
.
 

2 
§ 

ze 
B
e
 

eee 
ao epee 

Geaee 

s
c
i
e
n
 

HAUSE el 
Sabena Glunaciel 

tas Ekietaed 
Bateteattan 

FUR MEURESY AER ON SSRN? 9G $F NOES ENP ONG EE NO AREER ENE 
MESRE 

E caepn gest 
B
R
B
?
 

S
S
3
K
%
 

a 
3 es 

eer 

1. 
ae 

sie 

be 
ike ae 

P
o
p
a
 

S
t
a
t
s
 

S
T
S
T
O
V
S
T
S
T
S
 

E
T
S
 

o
r
e
T
E
 
S
T
R
E
E
T
S
 

S
o
r
a
 

te 
n
i
e
 

e
e
n
c
 
t
o
n
e
 
s
t
o
n
e
s
 

S
H
S
E
S
S
S
E
S
I
S
S
S
S
S
S
S
B
S
S
B
E
S
S
S
S
S
E
S
B
S
E
S
B
S
B
S
E
S
S
S
B
S
3
 

a
 

AGG G
G
G
 

NaNO 
N SNE 
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aN N
O
G
 

P
R
B
 

B
B
Y
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MACYLI 27(732) RPLIE MULTI-DRIVE EXERCISER PROGRAM 
PRINTER/TELETYPE MESSAGES 

MO-11-OZRP1-B 
DZRP1B. CNB 

RPCS@ 

SILOd 

, 
2 

: 
3 

: 
P 

« 
g 

: 
i 

2 

: 
z@ 

S 
: 

i" 
~ 

3 

g
g
 

; 
er 

ee: 

gE 
& 

: 
en 

ee: 

3 
Ee 

: 
82% 

z 
E 

ieiid Sactieas arcueetes Geta 
mete 

me 
e
S
 

n
n
 

a 
aaa ae Te 

D
O
O
R
S
 Es 

THOTT ETS S
M
O
 aaa 

Has 
SoS B

O
R
E
R
 CREE 

e
a
 

e
e
e
 

e
e
e
 

e
e
 

-EVEN 032010 

R
e
 
W
a
s
s
h
o
i
 

envi 
wir ue 

remeNcuenemceten 
ct eireiete 

7 
a
e
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OLAPIB. cna PRINTER/TELETYPE MESSAGES 

10 001216 DT1:  .WORD RPAOR 
2012 QOle54 001166 Dig: «WORD DRIVE , SREGO+RPCS 

620016 G21i04 O21106 O73:  /WORD SRPERRS+2 
O3e022 OOll22 001126 OTli: [WORD  SBDRDR: SB00AT 
Seta ne BIEN 013156 DTIO: — -WORD DRIVE, CMBUF, CMCYL, CHTRK, CHSEC 
Oaecsd Golles OO11e4 001126 D713:  .WORD SBOAOR, SCDDAT, SBODAT 
032046 013150 OT14: [WORD  ERCTR 
93960 POlep4 001162 001164 OTIS: -WORD DRIVE, SREGO*RPDS, SREGO*RPER, SREGO+RPCS 
032060 O01264 O01124 001172 DT1b:  .WORD DRIVE, SGDDAT, SREGO+RPBA, SREGO+RPWC, SREGO+RPDS, SREGO+RPER 
02066 001170 001164 
w3074 O011b6 WORD — SREGO+RPCS 
032076 01264 OO1igy OT17:  -WORD DRIVE, SREGO+RPDS, SREGO+RPER, SREGO+RPCS, SREGO+RPWC, SREGO¥RPBA 

isa 1305 pT17A: . WORD SREGO+RPCA, SREGD+RPDA, SREGO+RPN1 , SREGO+20, SREGO+22 
0011 OT23: .WORD ORIVE,SGDDAT, SBOOAT, SREGO+RPDS , SREGO+RPER, SREGO+RPCS 

P
R
R
 

o 

88
8 

88
 

S
8
8
8
 

S
S
S
8
8
8
8
 

. SREGO+RPCA , SREGO+20 
001154 DT24: WORD ORIVE, SREGO+RPDS, SREGO+RPER, SREGO+RPCS, SREGO+RPBA 

: DRIVE , SREGO+RPDS , SREGO+RPER, SREGO+RPCS 

001164 OTeb: .WORD ORIVE,SREGO+RPDS, SREGO+RPER, SREGO+RPCS, SREGO+RPCA, SREGO+RPDA 
001176 

e70 DT27: .WORD ODRIVE,CYL.ER, TRK.ER, SEC.ER, SREGO+RPDS, SREGO+RPER, SREGO+RPCS 

F 

P
R
T
R
O
 

ES
R 

PR
ES

 

FE
 

BE
RR
ER
RR
R RR
R 

Ga
me

 
fe

es
 

fr
et
 

Fe
e 

Qu
e 

Pe
es
 

Pa
ws
 
§—

< 
fo

re
 

Pe
ae
 

Ge
ns

 
fe
e 

o
n
 

S
8
8
8
S
8
S
8
S
8
S
8
S
S
s
s
s
s
e
s
 

| 
¢ S
E
T
H
E
 

Ga
ne
 

Pa
ne

 
Pm

e 
H
o
t
 

Ha
us

 
Pr
ee
 

He
e 

Ha
e 

Ha
ms

 
ea

n 
Ha

re
 
H
w
 

Ga
ae
 

Ho
ws
 
P
e
 

Qu
ad
 

Ho
ne
 
H
u
e
 

Ha
us

 
fu
er
 
Ha

w 
pe

ne
 

B
e
 

f
o
r
 

=
e
 

f
e
e
 

OTe7A: .WORD SREGO+RPWC, SREGO+RPBA, SREGO+RPCA, SREGO+RPDA, SREGO+RPM! , SREGO+20, SREGO+22 

Qu
em
 

Gu
at

 
G
n
,
 

Om
e 

Om
e 
p
e
e
 

e
e
e
 

fe
 
be

 
Pa

s 
p
e
e
 

es
 

Pe
at

 
fe
 

Pe
w 

ee
 

we
 
fe
e 

P
e
e
 

p
e
n
 

p
e
 

Ree
 

BY 
BE
BE
 
RA
RR
EB
ES
E 

© 
8 : z 

00 
O32220 00 

p08 ey O01)". 202 

60 tse c:) oD a ie OTSY: .WORD ORIVE,SGDOAT, SREGO+RPDS, SREGO+RPER, SREGO+RPCS, SREGO+RPDA 

&37e O3eese he 174 033636 DT34A: .WORD SREGO+RPCA, SREGO+20,CYLDER, CYLDER+2, CYLDER+Y 
6373 032260 033640 033642 

6375 O3e2e64 00000! DF 1: : i 31 °DH’ LINE 
6376 C3226 001 BYTE 1 ;# OF ENTRIES IN *DH’? LINE 
rte 032267 000 -BYTE 0 ;ENTRIES ARE ALL OCTAL 

6379 
6380 rene 000001 DFe -WORD 1 
62381 2272 002 -BYTE 2 32 ENTRIES IN THE ’OH’ 
pike 032273 000 BYTE 0 

6384 032274 000002 DF 10: 4 
6385 7 00S BYTE 3 
6336 O3ee 000 .BYTE 
63°7 03<300 eats: -WORO OH10A 
62:3 O32 0 BYTE OQ 
6383 032303 000 -BYTE 0 

6391 032304 000002 OFle: .WORD e 
6392 032306 005 .BYT S 

032307 000 -BYT 0 
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6394 032310 030517 .WORD DHl2 
6395 B3e31 000 ‘BYTE 0 
bi 231 000 .BYTE 0 

6398 032214 000001 OF13: .WORD 1 
6399 032316 003 .BYTE 3 
B400 032317 000 .BYTE O 

bic 032 000001 OFI4: .WORD 1 
403 Oa 001 “BYTE 1 

404 032323 00! .BYTE 1 sITEM IS DECIMAL 

y 1 DF IS: . WO ES fe spe 
6408 032327 oco -BYTE 0 

6410 032330 O0000! DFlé: .WORD 1 
6411 032332 007 ‘BYTE ? 
bile 032333 000 “BYTE 0 

B44 032334 oov002 OF 17: - WORD 2 32 'DH’ LINES 

6416 O30 BoB BYT 8 
6417 030340 031052 “WORD  DHI7A 
6418 032342 00S “BYTE ; 
B13 032343 000 {BYTE 

6421 032344 o00002 OF23: 2 

puss 5 BBB ‘BYIE 8B 
64 facade 031222 “WORD BA23A 
6428S 0303 poe ‘BYTE 2 
Bice 032 000 ‘BYTE 
be 
6428 032354 000001 OF24: .WORD 1 
6429 022356 00S “BYTE 5 
b430 032357 000 -BYTE 

6432 000061 OF2b: .WORD 1 Buss passes toe BVIE. 
B44 032363 000 BYTE O 

6436 032364 000002 OF27: .WORD 2 32 °DH’ LINES 
6437 0323¢ 007 "BYTE 7 
433 235 "BYTE 0 
439 032370 0315 “WORD  OH27A 

6440 032372 -BYTE 7 
rand 000 ‘BYTE O 

6443 032374 000002 OF34: .WORD 2 
6444 032376 006 “BYTE 6 
64S 032377 -BYTE O 

b32400 031673 ~WORD  DH3YA 
644 N2 “BYTE = 5§ 
6448 032403 000 .BYTE O 
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6450 

a te ah nt LINIIH: .ASCII @CONTENTS OF ERROR SECTOR (REPORTED ABOVE )8<15><1l2) 

: us re 454 ore 3 1 11! 

6455 03-434 OeY¥ON0 O42Se2 047520 
Sei O04 64 2e O4210S O4044O 

6 Bauch 047502 O4eSe6 006451 

042104 OeOlee -ASCIZ @ADDOR DATAA1S><le> 
6460 O3e464 Ceb04O O42040 05210! 

bie nea a 000012 QCEY: .ASCIT 7 7 
4 B35 epre 3: .AS if 47 , 

6464 032500 040 SPACE2 iI s/s . 
646S 032501 O40 000 SPACE1L CIZ /s/ 
6 032503 lee p30! , CIZ /RPOe2/ 
$467 032510 OS0le2 14 RPO3: IZ /RPO3/ 
6468 03eS15 104 O4NS22 O4¥eS26 UNTMSG: .AYSTZ /DRIVE / 
64639 03eS22 0 
A rete 043106 ON4S14 UNTOFF -ASY 2 7 OFFLINEZ 

647, NEE 040 oui O445!14 UNTON: .ASCIZ 4 ONLINE 
O03eS42 000 647. O42Si6 Pe 

6474 O32S4S 040 047516 020124 UNTNOT: ai @ NOT BEING TESTED/ 

ot O42See = UNTASN: seit / ALREADY BEING TESTED/ 

iz ovees NOTSAF : Lascle / UNSAFE/ 

104 O44See O4eSeb SYSTAT: .ASCIZ . /DRIVE STATUS: /«25>¢12)><12) i 
O40S24 B 1 » 

05 STATHD: .ASCII /DRIVE PERFORMANCE SUMMARY/<15)<12> 

o
o
 

Pe
 

r
w
u
l
i
g
 

KR = OSeSe3 
6491 032676 006531 

-ASCIT /ORV PASS ORDERS SEEKS WROS READ/ +4
 oO
 i 3 

RF
R 

ER
ES
 

=
 ; # Sg 
E
R
R
 

ya
a 

m
w
o
m
e
 

Pe 
=
m
 

.ASCIZ 7 SOFT HARD SUSI MISP OTHER/<15)>< 12> r 8 : a é 22
9 y 

oe
 

SS
 R Ke
e 

ne
 

Re
 

Q
 S
s
 

é=
8 

Re
 
a
e
 

Ris
 

aS By
 

DOROPNG: .ASCIZ (07>/7FATAL OR EXCESSIVE ERRORS/ 

i 
BE
RR
 2 

z 
RR
 

PP
 

28
 

53
 

n
o
 

G
r
e
 

3 : Z RE
 

? g R 
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6 € OS3111 105 0S11 
6237 023030 d475ee 1See 
6598 033035 105 O42116 O47440 ENOPAS: .ASCIZ /END OF PASS/ 
B52 ga 020198 040520 051523 

5 J. 

B51) 633051 015 O42412 O42116 ENDTST: .ASCIZ <15><12>/END OF TEST/ 
Ste 033066 ON7440 106 

6513 039064 052123 000 
65:4 039567 acti 051501 DEASSG: .ASCIZ / DEASSIGNED/ 
B51 osx074 oN452 7107 042105 

€S1 033103 i OeSH1 peotes ORNUM: .ASCIZ (19><le>/keeunaneee DRIVE 8 / 
6518 033110 
6519 033116 De00se iN §OS3111 

beso 033131 040 ate 051101 ASGNO: .ASCIZ / STARTED/<15>«12> 

£53 Gai Boa? Oe te wes: .aScIZ 79” 
6504 633146 crate 14 INVLO: -ASCIZ /INVALID COMMAND’ <15><12) 

fess SStes Seales Brees boscte 
6507 933170 020077 ON7111 BADENT: .ASCIZ 7? INVALID ENTRY/<1S)<12) 

feog GOON Delia Geeeat BOOOT 
6530 Osaele OOSOIS 051120 West} INTDON: .ASCIZ ¢15)(12>/PROGRAM INITIALIZATION COMPLETE, ENTER COMMANDS/< 15> (12) 
6531 032290 40522 Oe01IS 047111 
6532 = Of 1) O40S!1 14 
6533 033034 o445o4 047117 
654 O3Gc42 O41 046517 1 
6535 033250 052105 Geb 0S 

fee eer reais iis M2116 
fe 006523 1 

feng - EVEN 
f PARLST: . PAR sPARAMETER ENTRY LIST ea Bs BL we ay 
one 7331 : : BPrsz s LOCATION 

ait eos 
es : FC 
3 : PERE 

: bea 
fare 99 E ° - 

q: . a tS ie 
6559 O3aH2 03351 WORD Pane sPARAMETER NAME 
6560 O33344 0013 - WORD qi 
6561 O3a346 : 19 
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R
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1 : RAT 3 
~ WORD 

. “Word 
NORD ; TABLE TERMINATOR 

eis 2 -ASCIZ /ENTER PARAMETERS: /(15)<1e) (12) 

Ee 
2 ~ 

04241 122 NCPR: ASCIZ ¢15>¢12>/ERROR IN PARAMETER: / 

1 

=o
 a 

| a
l
 

o
u
s
 

o
n
 

ele REPAR: .ASCIZ / RE-ENTER PARAMETERS/<15)< 12) 

1 
i 

oon PARI: .ASCIZ /BUFRSZ / 

cent td PARe: .ASCIZ /INTRVL / 

te PAR3: .ASCIZ /CHPLAT / 
Ce0ie4 

114 PAR: e 7 / 

i Pare: ae y 
i - ey 1 aH ‘ee 4 

ooo} PARIO: . TSEKMOO / 

. PARII: .ASCIZ /RPROR / 
; PARI2: .ASCIZ /RPVEC / 

900000 000000 OO0000 CYLDER: .WORD 0,0,0 ;HEADER BUFFER FOR ’READHD’ ROUTINE 

033644 ENOPGH = : ;BUFFERS START HERE 
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6618 
7 4y 
3D 

O33 66 

033714 

AR 
RA
 

rh:
 

O
o
n
o
o
o
 

EEE
EEG

EED
EEB

EDS
S€S

SEE
ESE

CEE
SEE

LED
ES 

UIE 
EEE

: 
PELE MUL 
PR RTERTELETYORE Feseaaes MACY11 27(732) O1-NOV-76 15:32 PAGE 134 

peue oie ae TITLE: .ASCIIT ¢«15><12>< 12> /MAINDEC-11-DZRP1-B/¢15) «12> 

j ats i 

Be 
lis

s 
1 

Ex
ea
e 

2
2
2
s
 

e
y
 

4 
: 

bis
 

sul 
nO
 

b
e
t
 

7
 

a 
4 

Ld
 = a? 

aE
 

ES = 
-SBTTL ROUTINE TO SIZE MEMORY 

~ASCIZ = /RPIIE MULTI-DRIVE EXERCISER PROGRAM/«<1S><12)< 12) 

§ 5 SHIHINIHIHINISHHIE I SHE gt fi gE 48 38 SEIE 8 b IP SIE 8-36 SE 9 SB 0b 8 8 8 a aE a 

ee | PC, SSIZE 
3% 

s#SLSTAD WILL CONTAIN THE LAST AVAILABLE MEMORY LOCATION 

SSIZE: MOV RO,-(SP) 
MOV Ri’-(Sp) 
MOV a C,-(SP) 
MOV 38: FRVECS2, -(SP 
MOV SPRO 

j/SET THe ERRVEC PS TO THE PRE 
(SP)+ QeERRVECH2’ 

51 SAVE RO ON THE STACK 
3° R1 ON THE STACK 
;; SAVE PPCSENT ERROR VECTOR PS & PC 

> SAVE THE STACK POINTER 
SEAT PS 

;PUSH OLD PSW AND PC ON STACK 
MOV 5 SAVE THE PSH IN d8ERRVEC+2 

000004 MOV 82S, QREXRVEC =, ; SET _FOR’ TIMEOUT 

Te (RL bicheD TO NEX SS 
BR 1$ 3: TRY ANOTHER 

es: SUB as Bd 3 PACK 
ROV *SRESTOFE THE STACK 
MOV (SP)+, I8ERRVEC+2’: RESTORE ERROR VECTOR 
MOV (SP )+ PRE RRVEC 
MOV Ri, $u$ > LAST 
MOV (SP)+,R1 :;RESTORE RI 
mov (SP)+, RO *:RESTORE RO 

SLSTAD: .WORD OO s CONTAINS THE LAST ADDRESS 

END 
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2054 28Sbe 28780 keR SS N7# «(30228 

2878 «2047, 22 7MI8 479 
4991 sos 865069 «5076S S083 S0% 

2046 2073 «20742113. S608 

1851 1855-18598 

3709-5025 

S177 

2h82 sees S0a1«S1S3.sSI7S.—sS177,—« S180 

e587 2808 =—ss 2818 

1847 

5033 

5153 

BAP, 
18 

ae 
4919 

6570 
e044 

1843 

2031 ea32 

ele 2239 «86409 | =—3270) SH7 

a 

S08S 

a 

1827# 

p
a
s
 8S 

mene 
| BREE 

4YBI48 e343 49748 8 864964e 5105 
107% Sl27# 

sa8 

e9108 
2549 

53 

g 

tie 
it 
REL 

Baa 
BS 

@
 

t
t
 

atrartart 
tot 

HE 
Rave 
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s
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N
S
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Wee 
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eg 
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.
 

retards 
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FOR 
SAT M
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R
 

BEBO 
LIP B

E
C
 

appar 
Bard 

e
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r
 

EF Ah 
lula opsinteteinteisietetie 

tate tabste 
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 ee 

R
B
I
 

OSE oe 
O
o
a
0
a
 

“ 
C
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E
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R 
R
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E
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Reaeaeeeestd fe 
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meme 
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eeeeceeen 
sd 
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ite = Te « 

IT9 = 001 
ao 7 

puke Gees BG | sede 
BLKY 024744 
BLKS O°S0S5 
BLKE 025170 
BLK? pao 

BUFTBL O2eS614 

1 gre ia 
CIR 022436 
cre 021760 

CI Besta 
CcI4 Oe? 264 
CKADR «3800271 
CXBUS 1 
CKAK 
ro 4 
ro 4 007112 
CKCLK3 907116 
CKERR plein 
CKHE W460 
CKPAR 
LKSLR = t 
CK.CHR O11774 

ca fies 
ae = 1 

| CLKFLG 001236 
CLOCK 007650 
QARPB Q11150 
CGF 13164 
CMCNT 13154 

Gant olsvic ball bisa 
GPUnT Obiaie 001314 
CePmes 006650 
CMPRT 13166 
CRT! Ol 
CHPRX i 1 

eretk 1 
CHTRK 013162 
CNTRLC OOleN2 

{ig 8 
1208 

11198 
72 

S4} 48 

ae 
Sse 

Bat 
fiat 
Pubs 
2} R 

ze 
ais 

: 

ar
 

a 
af
 

ra
e 
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e 

aS 
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fo
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v
l
£
w
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m
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ISER PROGRAM 
~~ USER SYMBOLS 

S091 

5559 e6S8 

1756 

17434 
ire. 

49608 

373 

MACY11 27(732) 

e881 $7108 

1758% 1819 1821 

1745% 17508 17S2% 
eeu =6eele = 3 
1816% 

2684 

seat 83327) SNES 

24a = §=2497 

33508 6342 

23518 632 
4226 

Ol-NOV-76 «15:32 PAGE 137 

16eS = «1827 eN7 

1755 861758 = 1819 
eecbe 56888 

232 e460 2461 

2149 2191 21698
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iad Sie soe REE MAU PRU EXE ce R ROR OLS MACY 11 nat Ol-NOV-76 15:32 PAGE 138 

CNTRLR O14116 
COMTBL 025755 
Ck = XH 

= 

z be 

-ER 001266 
DATAPK O11074 

Tao 6. 026030 
CATAL 026070 

SR . 
DEASGN OIOAEY 
DERSSG 67 

By a 
at 304 

ate 
OF IS kr") 

EB 
OF 032270 
OF23 | gaea44 
OFOY = 0323S 
OF P59 
be s 

3 
OH! 

it O75 

is Gee Rie BY 
i 6367 

CHI7A Cal 

tS mai 
hita 3663! 
DHOM Oat 
OHS 1 
DHOb 1H 
DH? 1416 

re 1 
OHI B31 
OHM 1616 
OHA © 031673 
OM) 031745 
Bere j 

ie ie BORE a: 013662 

-
_
 

Re
si
ns
 

23
 

Q
e
 

Ge
e 

G
e
 

fr
ee
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e 
fu

me
 

Ha
at
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t 
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ns
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fe
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R
E
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 R

RS
 

ZE
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E
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br 
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te
n 
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ts

 

eas
 

2 

66158 

5740 ote 

64068 

1363 1615 
8 

1600 ‘- 

1Se1 1613 

1598 1655 

8648 

5741 SMe S743 S74HH S745 

1643 BY 148 

64368 

ig41 = 6e4O8 

62908 

“
a
 ~
 

S746
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Ha
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Ha
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Ha
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Ha
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Ge
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ABLE*-- USER SYMBOLS 

at Si 8B BH, 
ee S43 3460 

486 “896%  4918% 

oe ee, oy 3 48 

891 708 uele# gi 3a 
1270. 1690 
63388 
1466 63428 

et 8 

‘ 164 63468 
63488 
1808 «=: 1515s: 1See2 

63398 
63558 

1S39 

Set 
1702 

MACYI1 27(732) 

6346 6348 

66 S474 

4YO4Se 8649918 
51Se 

4YQile  448l3% 
4818 

1614 1642 

1656 63648 

55728 

O1-NOV-76 15:32 PAGE 139 

6351 6355 

S046 8 86S0Se 4 S068# 5149 

4961 SOii 5066s  SO8S# 

63518 

518S% 

5154 

6358 6360 6362 6364 

S178% 

6370 

5181s
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3 Gxccre 1640 
Er 1647 o

o
 

o
m
e
 

ea
zy
 

ce : 
8 2977 

{ S08e 
ENCPGH: 033644 1™41 1743 2243 66178 

2960 2983 

Re
 208
 

oi é ieee an 
O0ese4 17658 1792 

TPRe DOC ey hae 17938 pies, ue 
ERCTR 613150 t i 30460 30688 3074" 3992 «36918 6345 
ERPRCL O17 230 ueae 
ERPROC OL M62 33 Fas 
EravECs teAis een tizie I i 17008 1799% 100!% 16038 25208 26218 25318 2540s 6642 6649 
FRCTOR 716 ae PPAEH AES poset 1368 . 3 * 

FAIRNS ot ie | ghc3 gis 
FC 1935 13638 | 1832 5343 5347s sé 
FILBUF 005304 Dea D0a? 2588 
ENTE = goi00) [se Bl, Ss7l 3888 
FM 131538 3458 
FRSTER O1314 oR, Sie’ azn 30608 36948 
FS 001336 13678 «1848 49 D02S. 2323 gibs 6558 
FT O01 332 158 184 Bnet 5357 pscy 

= 8 

ferops” besai4 ee 28 Qt 37508 (3752 «3754 s«S7H1R 37628372 B7ENE OSTESHO376BR 3768—Ss«3770 
3 

GENRE 4 13 SB ‘ 
ise Sn720 Es CTO 
GETCYL O05750 53438 
GETPr 2 poegle e0s3 ecaes 
TPT 5333 SMibe «2423s uB 
GETREN 011600 5x8 2325 2335 236 2354 2401 2419 30298 
GET pos7a0 53328 
rs¢ 05670 5313 20 
ee reetr an esse Gee W621 «46224624 GDH NG27?) GRR 429 4630 = + 

RIV O0S434 ee ee ee 
CTPAR] OO 36 52% 33038 
GTSAR =z 105558 1713 4HO4 8g 
HOR = OON000 12108 3765S a es = 

HO “SEK 1 11678 3535 238 
HOUR 019130 728 Phe 7jSe a7le «2718 a7eOe rele 27238 2736 
HT = OOO0l1 lois 35: i 
HZ 001240 1x8 (1723 
Ite = OOO100 12078 | 4993 
INE OED aHS 20821008 
TMCHRO  OO7E4M Seuge «35803689 
INCHIS 007000 56678 3626 
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nesK 07 S88 

Wee bon spe #73 nctdy 66761 768 33995 6 448-5945 NN71—s—i3S1GBCiCSP2_—iaSSCBW:CiCiGHsSHO 
; 3573 3587 3%02 %32 3643 Set a es 
NTRVL 0013! 1 izeee 2706% 2726 2728 27308 #6560 

tye. Raa 38 11368 
I Oc 2502 4774 s« 748 
K]PARO= #teH# U bb ve 271 
K l 8 Kear BLASS B08 
KSRe 010420 2756 e775 ev? 2783 2789 27393 e798 
LC 001324 13598 1815 8917" 1828 1832 e2H2 e447 ~3 6548 

i a ; LIMIT 131 78 3376 ###$3378% 
LINLIH 64516 
LODQUE 024740 4838 S2eSe 

i a ee 1 4 

trap «Baia ieee 1 es 
LT 001330 13648 1896 1en0 e332 2450 6552 
MAIN 003650 19508 2118 
MAINO 003676 1951 1983 19898 
MAINT QOO4046 1S26 1932 1967 19998 
MAI 004266 18 
MHL te 2 8 
MASK 01S5 it 361% 3790 3802s 
MATCH OLSON 3233 028 
MAXCYL G01256 131398 18108 1814 1817 1826 

Man ite i : ee? * 2708 e710% 27118 27!le e714 27378 NOE ts O01 SiC 
MOCERR= 000400 113948 
MONTR 003532 19148 
MERON O0NS4 2774 2e0os 

WUNT 2003 e0el eOces cBeBt S&7b8 
NGPAR el 1860 gee 
NOMTCH O1S040 3295 8 
MOTSAF N320G16 1889 eB44 64628 

NPALX if sa ] ae 3018 30258 
Nest 6 (OLL 73 oes 
NR 8611410 24SS 2975 2978 2981 e96se 
NXC = 020000 11998 1% 
WXME = 000004 11888 
WxS = 004000 11978 ge 

= 010000 11988 sas 
OFLIN 01357 3433 8 

OeS46e2 2061 2090 gi S&588 
001 13118 {17308 2832 2834 esss% § 46 e905 # 

PEPLST Q33e2 i7Re Suis 
PERXIT pa3si is = e348 

1 033501 1823 6545 65888 
PARIO 033561 6563 66008 
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PARI1 033571 6541 660e8 
PAR12 6543 66048 
PARIY 18s4 6S 66068 ; 
peels ( ib 6569 bb & ; 

PARIS | 656: 66108 
PAR2 033511 6559 65908 
PRR »—s« 03921 6557 65328 
PARY =: 033531 1830 6547 65948 
PARS be 1834 6549 65958 
PARG 41 i 6551 6598 
PAR? 033645 1e42 6553 = &S978 
PARS 265 1 er 65968 

1 B 998 
PASCNT 1 1 r 31 
PATCOO OC6206 53958 

e+4e#  e4SS# # 24718 476% 2479% 2498% 2S15% eS4l#  2SS6# 
2581# 2S86% eS88# 2597% 2598 1 26028 % 2607% 

Cbel# e6318 ebset eb4H cCb43IH 8 6cbSek 1# 670% 679% 26898 
e7Bet 2788% 2792 e810 le# e813% 2815% 2823%  e830% 2845s 
eees# eBSe e895" 2916% Ot 2959%  2968% * 3025 30328 
SecO# 3e33% Sek 323978 38% aoe Piel # 4a = ge7ek 
3314% # J32b* St 86993678 # 3375# 7# 3360 
SH3ie# S449" = SHN8e Node = S4SOH = HGS 71% = 3473 gai 4% 3516% 
socks 35e9# 8 3S94% 3595H 4O#  3541%  3558% 3565 38 

30% 3583 # 95878 3990 3595%  360c#  3603% 360% 
# 3633% Jo4e#  3643% 3645# 3652  3b56# it # 3665# 

3679% 36748 3675% % 687% 99% 3716% 3743% 3755% 37748 
3817% 3819% # 38748 39228 % #  395e# 4127 
4Se0# 8 864559% 4SEN# 8 864778% 8647888 4e8SS# 46S8#  4861# 
aee0e 8838 dase 4 Re neat 49e7# = 4 4s 4 ‘ deees The 
5004 S097 % 
51Se# S187# S188 1S if ies cn 

Oe42S5 4880 YGeu 49510 SeB18 «= S284 
PREVST 006616 eecs3_ e442 24758 
proce S Q12374 ois aoe 

PRTBAD est seas 370 37038 
PRO = 000000 10658 
PRI = QOCO40 10668 . 

ee ee 
PRY oz 10638 1906 2748 
PRS os 240 ig7oe 

i a 
PSs = «177776 OMEN 1046 1706 4762 4763 47838 4786e 4 

z PSW ¢ 77776 ioe 1729% 1791% i1794# 1906% 19108 4832 4 
PHRVE = 

QOONE Oeleee 47178 4862 4931 4932 4933 4950 49S4 5079 
QREGS § ell 47088  48S3 4875 4876 4879 4881 S228 
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YEP 

. PAGE 1243 
REM 1 
~REPT lee?2 

$S7S 
S8SYTL 1014 

22 

TIT ban By 
ies? Sie 
1862 
2248 
46 | 
4730 
5344 
$359 
6378 
6393 
S+08 

RPLIE MULTI-DR 
CROSS REFERE 

“620 86 46el 
Se32 «S661 
1038 1046 
1120 lie] 
H30 tage 

129? 1535 
1702 1708 

wage 434 
462 1 4622 
S664 $729 
1021 1035 
1660 1657 
3831 3865 
4290 4291 
S661 5665 
4269 4274 
4206 426 
1009 1014 
leee 12% 
3954 4104 
4626 4627 
1659 2600 
4479 4499 
1003 1143 
165 1686 
462 4628 
1003 1021 
1143 1686 
1003 1143 
1659 1686 
4627 4628 
1383 

1282 =. 3616 
S581 5615 
1033 1216 
e483 3ee4 
Se89. S62 

me me He Be 
1895 1898 
3349 3739 
4642 = 464 
4731 4732 
S345 S346 
6360 = $361 
$379 $380 
S334 $335 
$409 S410 

Nie 
MACYL1 27(732) VE _EXERCISER PROGRAM 

TABLE -- PERMANENT SYMBOLS 

4622 4623 4624 
S665 $730 5734 
1061 1Cb2 1091 
lee 1123 1124 
$7e7 6336 6539 
1935 110} 1129 
1326 1 1357 
1711 1944 1948 
3865 3872 3874 
4138 4144 4180 
4349 4355 4360 
4623 4624 4626 
5733 6026 6030 
1229 1233 124 
1678 1945 194 
3881 3882 3883 
asad 43392 4348 
S7 5734 6027 
6642 6648 6658 
4270 39 664 
1018 1019 {02 
1679 1686 3190 
4110 4149 4150 
4628 4629 46 
eb) 2627 g 
451 $331 711 
leee 1280 1 
2635 38 4290 

46 4631 
1243) 2635 4610 

leee 1280 1282 
2635 3882 4296 
4629 4630 4631 

$335 5341 5375 
S621 5689 5755 
1226 1237 1243 
3824 3826 3884 
$731 6632 

iss isn iss 

op 188114808 
1316 1317 1318 
1341 1 1359 
5% 2743 53 

4649 a7 4676 
4733 47394 4735 

? 5348 6349 
$363 $364 

$381 $382 $383 
$3% §397- $398 
S415 S416 S417 

4625 4626 
6027 «6031 
1092 1093 
1125 1126 
6613 
12 1228 
1369 «1373 
213802142 
36753 
W181 = 4 
usuS 444 
ube? 4628 
6634 6638 
1249 125 
2139214 

7 3958 
4362 4444 
6031 6635 
bbb2 
S466 SB 

1021 1022 
31954 3832 
4e09 «4340 
2937-383 
1283 «1264 
46190 4618 

1283 
4610 4618 
6632 

S381 S415 
5891 
1324 = 1355 
3955 4033 

1255 1256 
1283 1284 
1 1304 
1319 1320 
13631364 
3060 3065 
3820 (3951 
4684 4704 
S335 $336 
5350 5351 
5365 5366 
5384-5365 
5399 5400 
guia = 5419 

Ol-NOV-76 15:32 PAGE i60 

4627, N6EB 2 = 4629S 4690 
6635 6648 6662 

1035 1096 1097 
1127 1128 

231 | 1245 le4 
1659 I 1673 167; 

wag 4 4589 4595 
4629 4630 4631 4632 
6647 6648 

664 

1023 1024 1025 1026 
383 3834 3835 3836 

S421 S455 5461 S495 

1371 1383 1661 1672 
4101 4358 444] 4487 

1257 1260 Leb] lebe2 
eats 1286 1287 1289 
130° 1308 130 1308 

es Tee | (Tey 1338 
3171 atee 3209 3344 
4031 410 4106 4107 
4708 4711 4714 4717 



B13 
MO-11-D2RP1-B, RP1IE MULTI-DRIVE EXERCISER PROGRAM MRCYI1 27(732) O1-NOV-76 15:32 PACE :61 
OZRP 18. CNG CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

S427 S428 S429 2 S431 S432 $433 S434 S435 436 S437 4 S439 S440 S441 
Puce S443 S444 44S 447 S448 S449 S450 S455 S456 S4$7 S4S8 S459 5450 

1 S462 S463 4 S465 466 S467 S468 S469 S470 S471 5472 S479 S474 S475 
euae S477 47 S479 480 481 S48e 5483 S484 S4e8S S486 S487 $488 $489 5490 

S49 5498 499 500 $501 $502 5$03 S505 S506 $507 S508 S509 
$510 SSil 5512 $513 S514 S515 5916 $517 $518 $519 $520 $521 55e3 5524 
5525 5526 SS27 28 S$ $530 $535 $536 5537 $s 5533 5540 SS41 sche S543 
Ss44 SS45 S546 SY 5548 S549 $550 $551 $552 SS SSS4 S555 («$56 $557 S$S8 
5559 £560 S561 S62 564 S565 S566 S567 « $S68 569 §570 $575 5576 3836: $577 
5S78 $579 $580 591 S$ 583 S584 $5385 S 588 $589 5590 $591 SS92 
55933 SSW $$9$ 5$% 5597 5538 $599 5600 5601 5602 5604 5607 
5608 S609 S610 5615 S616 S617 $618 $619 S621 S622 $523 S625 S6e6 
Sée7 S6e8 S629 S639 $631 Sh32 5633 S634 5635 5636 $63 S638 5639 S640 5641 
zens 5643 SEY44 S645 S646 5647 S648 S649 $650 S654 epee SE65 5669 S&7e 5676 

S684 S688 5689 $6390 $59} SE $693 S64 5695 36 S697 S638 5699 5700 
$701 $702 $703 5704 5708 S7Ge $70 $708 $711 S712 $713 S714 $715 Y4 $717 
5718 $738 5726 $737 $738 39 5740 5741 S742 S743 S744 S 5°47 5748 
5749 5750 S751 S752 754 $755 Boss 797 $758 $759 $760 S76 $764 
S765 ss S766 5767 S768 69 771 ve 773 $774 $776 5 $778 S779 «$780 
5781 5782 5783. S784 $785 $786 $788 3=s_« $789 5790 $791 792 $793 S734 $795 57% 
$797 5738 $739 Sse 580} Ss S803 5805 $8 5808 $8093 S810 S811 $812 
5813 S814 $815 5816 $817 531 $819 $220 Ske2 $823 S824 5825 Sé26 582 5828 
Seeg.s $830 283) Rear 5833 5835 $837 5839 5840 5841 Sse S343 SBMH 
SES S8Y6 Sey S8S0 58S $8S3 S854 = S8S&.—S is S8S7 0s S858 S860 
$3961 SS$2 2eo8 5864 S865 = S86H «= $8 6°58 869©$28690—s«$870—s«S 8771 S873 5874 5876 
S877 S678 79 S690—fss« S881 Seee Se6g9 St 34 $835 S626 38=—_: 5887 5288 o991 S832 
S893 58H 58% 5838 $300 5391 $32 S903 5904 5305 5907 $908 
5909 $310 zasd 2akg $313 S9i4 5315 5916 53917, $918 $919 S920 5921 S922 S924 
S3eS5 S$92H S92 S$ $ 5931 $932 So34 $935 $936 $937 $338 )~—ss« $939 

| S41 Beas S343 SSHH SS So46 S37 SH8 5949 S90 8= $951 532 $953 5955 
Sb 0s oS 539 S%0 $%l S 5%63 S%4 5965 5%6 5S%7 86598 5%3 $970 5971 
5972 3=s-: $973 $975 =“ $976 $378 §=6.: $979 380 5991 S3cess$983—s« S984 5968S 5396 $987 
S380 S969 Poe eas 5993 S3o4 Pai 996 5997 5998 =: 8999 6001 £003 

] 6004 6005 6010 1] 6012 6013 6914 6015S 6016 6017 6018 6019 
6020 6021 pOe3 64 6341 6342 6H 63S 6346 6350 
6351 63$3 6.364 6370 6372 8375 8 6380 6384 6387 
6391 6394 6402 6406 6410 6414 6417 = =64e2} 6424 6428 8 = bY43e 6436 86439 =—BY43 
6446 654] 654 6543 6S44 6546 6547 6548 6549 6550 6551 6552 6553 6554 
6555 6556 6 6558 6559 6560 6561 6562 6564 6565 6556 6567 6568 6559 8 a

 
wl
 F 

ERRORS DETECTED: 9 
DEFAULT GLOBALS GENERATED: 0 

/ CRE NL: TOC/PRGNUMZOZAP 18. SML , OZRP18. CHB 

ie ai Tre RATIO: 24 24/1 



C13 
om ede isk writes, 157 ps aa 4 ws Pe, 4 | , . } : ° C AA i | 

ish ra ve A " fr em Na uceeuel 5000 oT aay 

ae : 

eoveee Ayoy trey Met trey oy? tnd os > oe 2 2-2 +o 

ss aeenne bbbRR RRA AS (UC t CY AT 
cette tht CR TTT Ses pounnnon. PP) RD OSARROROTS 3999999 Litt 

LLIddIEN1 
(LALLA LLL 


