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ABSTRACT 

TSG RS APTN OTE, gs Ute ERE / ES elle Sl ah eres 
RTION. COOLING eto) mi ALSO PROVIDES at 

EVALUATING A Piece THROUGH ITS ERROR LOGGING AND DATA-TRANGFER 
LOGGING FACILITIES 

AY THE BEGINNING OF THE PROGRAM THERE IS A SERIES OF TESTS 
SPECIFICALLY AIMED AT DETECTING AND ANALYZING FAILURES ASSOCIATED 
WITH BOUNDARY CONCITION TRANSFERS. 

cee EATER FART (AND THE MORE SIGNIFICANT ONE) CONSISTS OF THE 

REQUIREMENTS 

EGIPMENT 

. POPi1 WITH CONSOLE TELTYPE 
: BK OF MEMORY - 12k FOR CHAIN MCDE 
1 RIT OR RKVI1 CONTROLLER . 
, 1-B RKOS OR RKOSF DRIVES (DRIVE TYPES MAY BE MIXED. 

PRELIMINARY PROGRAMS 

SINCE THIS IS A HIGH-LEVEL EXERCISER PROGRAM THE CONTROLLER AND 
THE DRIVE SHOULD BE FREE OF BASIC FAULTS. IT IS POSSIABLE TC HANG 
HE PROGRAM IF THE HEAD POSITIONING LOGIC IS FAULTY ON DUAL 

DENSITY DRIVES. THUS THE FOLLOWING PROGRAMS SHOJLC BE RUN BEFORE 
ATTEMPTING TO USE THIS PROGRAM. 

A. RK11 BASIC LOGIC TESTS (I AND IT; 
B. RKII/RKOS DYNAMIC TESTS 
C. RKOS UTILITY PACKAGE (IF NEEDEC, 

EXECUTION TIME 

THIS VARIES FROM 30 TO 90 MINUTES FOR A PASS. IT SHOULD BE NCTED 
“HAT THIS %5 AN EXERCISER EVEL PROGRAM AND SHOULD BE PREFERRASLY 
RUN FOR AL PERIOD OF TIME. 

STARTING ADDRESS 

200 - ALL SWITCHES DOWN. SEE SEC. 6.0 FOR SWITCHES. 

2i0 - RESTART RODRESS. THE RESTART ADOCPRESS PROVIDES THE USER WITH 
AN ABILITY TO GO STRAIGHT TO EXERC? SER PART OF THE PROGRAM 
“SKIPPING TESTS 1-7,. THERE 1S & SWITCH OPTION ‘SW 4) WHICh 
FLOWS THE USER TO INHIEIT THE REWRITE OF RANDOM PATTERNS ON ALL 
DRIVES, GN RESTART. SEE SEC- 6.9. 
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4.0 PROGRAM CONTROL MODES AND OPERRTOR RITICN 

PAPER TAPE LOADING 
DUMP MODE RKDP 

RKDP CHAIN MODE 
RCT11 

4.1 PAPER TAPE LOACING 

4.1.1 OR PROGRAM IN"O MEMORY USING STANDARD PROCECURE FOR ABSOLUTE 

ae Sc Og Re a cae 
Frege Darves ts OFF. SPU DRIVES THAT BRE NoT 70. BE TESTED ON 

4.1.3 LOAD ADORESS 200 

4.1.4 SET SWITCHES IF DESIRED (SEE SEC 6.0) AND PRESS START 

4.1.5 THE PROGRAM 'OENTIFIES ITSELF 

MAINDEC-11-DZRKH-F 

RK11/RKOS PERFORMANCE EXERCISER 

THEN IT PROCEEDS TO TEST THE DRIVES. 

4.2 RKDP DUMP MODE 

4.2.1 THE PROGRAM IS LOADED BY THE RKDP MONITOR. 

4.2.2 SET SA=200. SELECT ANY SWITCHES YOU WANT AND PRESS START. 

4.2.3 THE PROGRAM IDENTIFIES ITSELF AND PRINTS OUT: 

“TC TEST DRIVE ’N’ HALT PROGRAM, REMOVE RKDP PACK_AND REPLACE IT 
WITH A WORK PACK, CLEAR LOCATION 40, AND RESTART PROGRAM’ 

IN RESPONSE TO THIS MESSAGE, PERFORM THE ACTIONS REQUESTED IF THE 
DRIVE ON WHICH THE RKDP PACK IS MOUNTED IS TO BE TESTED. 

4.3  RKDP CHAIN MODE 

THE PROGRAM IS CHAIN LOADED FROM RKOP PACK ON DRIVE ‘N’. AFTER 
IDENTIFYING ITSELF, THE FOLLOWING MESSAGE APPEARS: 

"DRIVE 'N’ NOT TESTED’ 

DRIVE 'N’ WILL NGT BE TESTEC SINCE THE RKDP PACK IS ON THAT DRIVE. 

Ske cscs 
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ROTIL MODE 

THE PROGRAM IS LOADED BY THE ACTIL MONITOR, AFTER IDENTIFYING 
ITSELF. ASCERTAINS THE NUMBER SF DRIVES PRESENT ANG PROCEEDS TO 
TEST EACH OF THEM AS BEFORE. 

DRIVE SELECTION 

PUT ALL THE DRIVES THAT Bi TO BE EXERCISED AND TESTED ON ‘RUN’ 
WRITE ENABLE THEM AKE SURE THAT THE “WRT PROT” IS OFF. THE 
PROGRAM RECOGNIZES thar THESE DRIVES ARE ON LINE AND PROCEEDS 10 
TEST THEM. _ RKOSF DRIVES WILL HAVE THE LETTER F TYPED AFTER THE 

iF_A FATAL ERROR OCCURS ON A DRIVE WHILE THE PROGRAM IS RUNNING 
THE DRIVE IS AJTOMATICALLY DESELECTED <‘CSELCT’} ANC DROPPED FROM 
THE DRIVE SELECTION LIST. 

SWITCH OPTIONS 

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (1.£. AN 
11 Pe THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH 
REG ISTER IS NOT PRESENT AND WILL JSE A “SOFTWARE’ SWITCH REGISTER. 
THE SOFTWARE’ SWITCH REGISTER IS LOCATED AT LOCATION 176 8). 
THE SETTINGS OF THE ‘SOFTWARE’ SWITCHES GRE CONTROLLED THROUGH A 
KEYBOARD ROUTINE WHICH IS CALLED BY TYPING A CONTROL G*. THE 
PROGRAM WILL RECCGNIZE THE “CONTROL G’ whenever the. ram erters 
the scope routine or ins arew test. the E* SWITCH 
VALUES “ARE ENTERED AS AN aetAL NUMBER IN RESPONSE 35 ATE PROMPT 
FROM THE SWITCH ENTRY ROUTINE: 

“SWR = NNNNNN NEW = 

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER 
IMAGE MUST BE ENTERED. LEACING ZEROS ARE NOT REQUIRED., "RUBOUT" 
AND "CONTROL U’ FUNCTIONS MAY BE L'SED TO CORRECT TYPING ERRORS 
DURING SWITCH ENTRY. ON PROCESSORS WITH HARDWARE SWITCH 
REGISTERS THE ’SOFTWARE’ SWITCH REGISTER MAY BE USED. IF THE 
PROGRAM FINCS ALL 16 SWITCHES IN THE ‘UP* POSITION, ALL SWITCH 
REGISTER REFERENCES WILL BE TO THE ‘SOFTWARE’ REGISTER AND THE 
PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED. 

SW< iS> =] HALT ON ERROR 
SWi1D=1 INHIBIT ERROR PRINTOUTS 
SW<L2>=t TYPE OUT THE ERROR HISTORY 

.YPE OUT ELAPSED TIME AT ERROR 
DROP ORIVE AFTER MAXIMUM ERRORS 

Si< lls] DUMP OUT ALL RK11 REGISTERS 
SW<10>=] RING BELL ON ERROR 
SW<09>=1 LOOP GN SPECIFIC ERROR 
SW‘608>=1 DUMP OUT TRANSFER DATA AND ERROR STATISTICS 
SW‘06>=1 SELECT BUS ACORESS LIMITS FOR DATH TRANSFERS 
SW<0S>=1 HALT BEFORE DOING THE NEXT SET OF COMMANDS 
ey Bape DO NOT REWRITE THE OISKS ON 210 RETSART 

=1 
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Sac Gl ‘el TYPE SERIAL NUMBER OF ERRORING DRIVE 
SW. 99>=21 TYPE ONLY ELAPSED TIME IF SW<08> AND SW‘Q3> = 1 

SW< 15> 

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT THE 
RROR MESSAGE AND PERTINENT INFORMATION. PRESSING “CONTINUE” 
STORES NORMAL OPERATION OF THE PROGRAM. 

Sii< 13> 

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY JSED WHEN 
LOOPING ON ERROR (SW 9). 

SW<l2> 

IF THIS SWITCH IS SET WHEN AN ERROR OCCURS, INFORMATION ABOUT THE 
HISTORY OF THAT ERROR IS TYPED OUT. 

THE FUNCT THAT WAS BEING PERFORMED ON THE RK11 TYPED QUT. 
Te FUNCT ON COULc EF ETHER A ReRD ITE, waite CHEEK BFAD 
CHECK. BESIDES THESE NORMAL FUNCTIONS, IT COULD BE A CONTROL 
RESET, DRIVE RESET OR POSITIONING OF THE HEADS (SEEKING). FOR THE 
FOUR FUNCTIONS THE INITIAL DISK ADDRESS, BUS ADDRESS AND WORD 
SOUNT (2°S COMPLEMENT) ARE ALSO GIVEN. FOR ORIVE RESET AND 
POSITIONING THE DRI /E NUMBER OR WHICH THE OPERATION WAS BEING 
PERFORMED IS GEN. 

SIMILAR INFORMLTION IS TYPED OUT ABOUT THE FUNCTION THAT WAS DONE 
JUST BEFORE TKe ONE GIVING THE ERROR. 

SW< 11> 

IF THIS SWITCH IS SET WHEN AN ERROR OCCURS, THE CONTENTS OF ALL 
RK11 REGISTERS ARE TYPED OUT. 

Su< 09> 

THIS SWITCH PROVIDES THE TISHTEST POSSIBLE SCOPE LOOP. LOOPING 
DONE WHEN @N ERROR OCCURS. NOTE THAT THERE ARE TWO CLASSES 
ERRORS AND HENCE TWO CLASSES OF ERPUT LOCPS, REFER TO SEC 8.0 
THE DIFFERNECE IN THE ERROR LOOPS PROVIDED By SW 9. 

SW‘ 08> 

IS 
OF 

FOR 

WHEN THIS SWITCH IS SET, THE ERROR AND TRANSFER DATA STATISTICS 
WHICH HAVE BEEN COLLECTED UNTIL THAT TIME, ARE TYPED OUT. 

THE TRANSFER DATA STATISTICS GIVE THE NUMBER OF WORDS WRITTEN AND 
READ ON EACH DRIVE THAT IS PRESENT. IT SHOULD BE NOTED THAT READ 
So ok ane WRITE CHECK ARE CONSIDERED TO BE ESSENTIALLY READ 
©) e 

THE ERROR STATISTICS GIVE "HE NUMBER OF ERRORS THAT HAVE ICCURRED 
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vIF ANY) IN “HE FOLLOWING CATEGORIES, ON THE DRIVES THAT ARE 
PRESENT: 

CHECK SUM ERROR 
WRITE CHECK ERROR 
DATA COMPARISON ERROR 
HARD ERROR 
SEEK ERROR 
SEEK INCOMPLETE 

ABORTS - WHEN AN ERROR OCCURS THE FUNCTION IS RETRIED TWICE. IF 
STILL THE ERROR PERSISTS THE FUNCTION IS ABORTED AND THE ABORT 
COUNT IS INCREMENTED FOR THAT ORIVE. 

Si< 0&> 

THIS SWI7CH ENABLES THE USER TO SELECT THE LIMITS OF THE MEMORY 
BUS ADDRESSES BETWEEN WHICH THE DATA TRANSFERS WIL! BE DONE. 
NORMALLY THE TRANSFERS ARE DONE BETWEEN THE LOWER LIMIT (BASEBA) 
AND THE HIGHER LIMIT  (MAXBA). THESE TWO LIMITS ARE NORMALLY 
SELECTEC SY THE PROGRAM AND USE THE MAXIMUM AVAILABLE MEMORY. IF 
THE USER WANTS YO DO DATA TRANSFERS BETWEEN SELECTED MEMORY 
ADORESSES ‘EY: BETWEEN ick AND 16K) THEN THIS SWITCH SHOULD BE 
se eane THE STARTING OF THE PROGRAM. THE FOLLOWING MESSAGE 

TYPE OCTAL BUS ADDRESS FOR DATA XFER, BETWEEN XXXXXX AND YYYYYYY 

LO LIMIT? 
HI LIMIT? 

IN RESPONSE THE USER SHOULD TYPE IN ANY TWO BUS ADDRESSES (OCTAL) 
BETWEEN XXXXXX AND YYYYYY. IF THE USER TYPES IN ANYTHING OUT OF 
THE X ANG Y RANGE THE QUESTION IS ASKED AGAIN. 

THIS SWITCH COULD BE QUITE USEFUL IN DETERMINING WHETHER THE 
PROBLEM IS WITHIN THE RKI1 OR OUTSIDE (IN MEMORY). NORMALLY, IF 
THE PROBLEM JS WITHIN THE RK11, ERRORS WILL KEEP ON OCCURING 
REGARDLESS OF WHERE IN THE MEMORY DATA TRANSFERS ARE TAKING PLACE. 
ON THE OTHER HAND IF THE PROBLEM IS MEMORY RELATED, THE ERRORS 
WILL TENG TO DISAPPEAR FOR DATA TRANSFERS TO CERTAIN MEMORY BLOCKS 
AND WOULD REAPPEAR FOR OTHER ONES. 

SW< 05> 

THIS SWITCH PROVIDES THE USER A CAPABILITY TO HALT THE PROGRAM AT 
A KNGWN PGINT. THE HALT IS DONE AFTER THE CURRENT SET OF E<GHT 
COMMANDS IN THE QUEUE HAVE BEEN EXECUTED. THE “HALT” IS LOCATED 
AT THE BEGINNING OF THE’GENSRO’ ROUTINE, JUST BEFORE A SET OF B 
NEW COMMANDS IS GENERATED. AFTER THE PROGRAM HALTS, THE EXECUTION 
CAN BE RESUMED BY PRESSING CONTINUE, OR THE PROGRAM CAN BE STARTED 
BACK AT 200 OR RESTARTED AT 210. 

SW‘ 04> 

SEG 0007 
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THIS SWITCH PROVIDES THE JSER WITH AN ABILITY TO SKIP THE TIME 
CONSUMING REWRITE OF ALL THE DISKS WHEN THE PROGRAM IS RESTARTED 
AT 240. THIS SWITCH CAN BE USED ONLY WHEN RESTARTING THE PROGRAM 
AT 310 w''+ SW 4 SET. _ON RESTARTING THE PROGRAM AT 210, THE 
INITIAL BOUNDARY CONDITION TESTS (TSTI-TST7) ARE SKIPPED.’ IF 
SWITCH 4 IS SET, THE REWRITE OF ALL THE DISKS (WHICH WOULD HAVE 
BEEN NORMALLY DONES IS ALSO SKIPPED. THE USER IS CAUTIONED TO SE 
THIS SWITCH CAREFULLY. THE DISKS SHOULD HAVE BEEN WRITTEN WI"H 
RANDOM PATTERNS AT LEAS? ONCE BEFORE RESTARTING THE PROGRAM AT 

Ba RestAmT, “THe Brafistice COLECTED 80 FAR ARE SAVED. 
6W<O3> 

THIS SWITCH ALLOWS THE TYPEOUT OF THE ELAPSED TIME AT WHICH ERROR 
OCCURRED. THE TIMING STARTS AT THE BEGINNING OF "HE EXERCISER 
PROGRAM. THIS SWITCH SHOULD NOT BE SET IF KWI1L LINE CLOCK IS NOT 
AVAILABLE ON THE SYSTEM. 

SW: 02> 

THIS SWITCH CAUSES DRIVES WHICH EXCEED A MAXIMUM NUMBER OF ERRORS 
TQ BE DEASSIGNED BY THE PROGRAM. THE PROGRAM CONTINUES TESTING 
COER DRIVES WHICd HAVE NOT ACCUMULATED THE REQUIRED NUMBER OF 

SW<O1> 

IF THIS SWITCH IS SET, THE PROGRAM ALLOWS A SERIAL NUMBER TC BE 
SPECIFIED FOR EACH ORIVE TESTED. THE SERIA@. NUMBER IS TYPED WITH 
EACH ERROR MESSAGE FOR THAT PARTICULAR DRIVE. 

SW<00> 

IF SW<C@> ANC SW/O3> ARE SET, SETTING THIS SWITCH TYPES OUT THE 
ELAPSED TIME FROM THE START OF THE PROGRAM. 

mee eee 
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EXERSISER PROGRAM 

THE EXERCISER PROGRAM ATTEMPTS TO SIMULATE A DISK OPERATING SYSTEM 
ENVIRONMENT BY DOING RANDOM EVENTS .FUNCTIONS) USING RANDOMLY 

BY ATHEMeT TE RADE TB DETECT ITER SAcTOCN PROBL ns OVERLAPPING 
SEEK PROBLEMS, ETC. FOR EXAMPLE, OVER SOQ MILLION BITS ARE 
TRANSFERRED PER HOUR ON A TYPICAL RK1I/RKOS SYSTEM (BASED ON 2 
ORIVES, POP11-S0, 28K SYSTEM). 

EIGHT JOBS OR COMMANDS ARE GENERATED AT A TIME (GEN8RQ) AND PUT IN 
A QUEUE TO BE PROCESSED. THE ALGORITHM WORKS AS FOLLOWS. 
COMMANDS IN THE QUEUE ARE PREPOSITIONED (HEADS) BY PREFORMING 
OVERLAPPING SEEKS. WHILE SOME OF THE DRIVES ARE BEING POSITIONED 
THE LAST AVAILABLE (AND EXECUTABLE COMMAND IS PERFORMED. THUS 
WHILE SOME DRIVES ARE BUSY POSITI NING THEIR HEADS, SOME DRIVE IS 
PERFORMING A FUNCTION (DATA TFANSFER,ETC). (AS SOON AS _ THE 
CONTROLLER IS FREE , & CHECK IS MADE TO SEE _IF THERE IS ANY DRIVE 
WHICH HAS ALREADY POSITIONED ITS HEAD. IF ONE IS FOUND THE 
COMMAND IS EXECUTED ON THAT DRIVE AND THE CONTROLLER AGAIN BECOMES 
BUSY. IF NO POSITIONED COMMAND IS FOUND, A CHECK IS MADE 10 SEE 
IF THERE IS A COMMAND THAT IS TO BE POSITIONED. IF YES, IT IS 
POSITIONED AND THE LAST AVAILABLE COMMAND IS EXECUTED. IF IT IS 
FOUND THAT NO DRIVE NEEDS TO BE POSITIONED (THIS COULD HAPPEN IF 
THERE IS ONLY ONE COMMAND LEFT IN THE QUEUE OR THE REMAINING 
COMMANDS IN THE QUEUE ARE TO BE PERFORMED ON THE SAME DRIVE), THEN 
THE COMMANDS IS/ ARE EXECUTED. 

THE ABOVE ALGORITHM HELPS SIMULATE A REAL ENVIRONMENT, AT THE SAME 
TIME MAXIMISING THE RATE OF DATA TRANSFERS. THE EXERCISER PROGRAM 
GIVES AN ELABORATE ERROR DETECTION CAPABILITY. THE STATE OF THE 
PROGRAM IS CONTINUOSLY TRACKED BY SOFTWARE KEYS, FLAGS, ETC. 
THESE FLAGS AND KEYS HAVE BEEN EXPLAINED IN DETAIL AT THE BEGINING 
OF THE LISTINGS, WHERE THEY ARE DEFINED. ON DUAL DENSITY ORIVES 
ONLY ONE LOGICAL DRIVE IS SELECTED DURING EACH QUEUE BUILD. THIS 
INSURES THAT OVERLAPPED SEEKS WILL NOT INTEFER WITH THE HEAD 
POSITIONING LOGIC. 

THE PARAMETERS USED FOR DOING THE COMMANDS ARE SELECTED RANDOMLY 
USING A RANDOM GENERATOR . THE FUNCTION YO BE PERFORMED IS 
SELECTED RANDOMLY FROM ONE OF THE FOUR: WRITE, READ, WRITE CHECK 
OR READ CHECK. THE DRIVE NUMBER IS SELECTED FROM THE AVAILABLE 
DRIVES. THE DISK ADDRESS IS SELECTED OVER THE ENTIRE RANGE AND 
THE WORD COUNT AND BUS RODRESS ARE SELECTED RANDOMLY IN SUCH A WAY 
reer NON-EXISTENT MEMORY ERROR OR OVERRUN CONDITION DOES NOT 

RANDOM DATA BLOCKS ARE WRITTEN ON THE DISK. THE FIRST WORD OF 
EACH SECTOR BLOCK IS A NUMBER (2°S COMPLEMENT) INDICATING THE 
TOTAL NUMBER OF WORDS WRITTEN IN THAT SECTOR. THE REST OF THE 
WORDS IN THE BLOCK ARE GENERATED USING THE DISK RODRESS (OF THAT 
SECTOR) AS THE RANGOM SEED NUMBER. 
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LOOPING CAPABILIT<ES: 

SWITCH 9 GIVES LOOPING CAPABILITIES, ON ERROR. THERE ARE TWO 
CLASSES OF ERRORS: 

A. ERRORS OCCURING IN THE NON-EXERCISER PART OF THE PROGRAM 
(ERROR NUMBERS UNGER 100 IN THE ERROR ITEMS TABLE? 

B. ERRORS OCCURING IN THE EXERCISER PART OF THE PROGRAM ‘ERROR 
NUMBERS STARTING FROM 100 AND UP IN THE ERROR ITEMS TABLE) 

C. NON-EXERCISER SCOPE LOOPS: IN THIS CASE. THE PROGRAM LOOPS ON 
A SPECIFIC ERROR GIVING A NARROW SCOPE LOOP. THIS SCOPE LOOP 
IS SIMILIAR TO THE ONE PROVIDED IN THE PK11 BASIC LOSIC TES’ 
AND DYNAMIC TEST, WHICH THE USER MIGHT BE FAMILIAR WITH. 

OD. EXERCISER SCOPE LOOPS: WHEN AN ERROR OCCURS (AFTER TYPING OUT 
THE ERROR MESSAGE) CONTROL IS TRANSFERRED TO THE BEGINNING OF 
THE COMMAND: JEUE. THE COMMANDS FROM THE FIRST COMMAND 
ONWARDS, ARE EXECUTED AGAIN TILL THE POINT OF EPROR. THIS 
LOOPING PROVIDES THE USER WITH A CAPABILITY TO RECREATE A SET 
OF EVENTS THAT LED TC THE ERROR. 

TRANSFER DATA LOGGING 

IN THIS PROGRAM, WHENEVER A DATA TRANSFER TAKES PLACE IT IS LOGGED 
WHETHER IT IS’ REAG. READ CHECK, WRITE OR WRITE CHECK. SEPERATE 
COUNTS ARE KEPT FOR DATA TRANSFERS TRKING PLACE ON EACH DRIVE IN 
THE SYSTEM. AT ANY GIVEN TIME THE USER CAN SET THESE TRANSFER 
STATISTICS BY SETTING SWITCH 8 TO 1 (SEE SEC.6.6). THIS IS 
HELPFUL FOR EVALUATING A SYSTEM. 

ERROR LOGGING 

THROUGHOUT THE EXERCISER PROGRAM, WHEN AN ERROR OCCURS IT IS 
Foe eg ite FOLLOWING CLASSES OF ERRORS ARE LOGGED FOR EACH DRIVE 

CHECK SUM ERROR 
WRITE CHECK ERROR 
DATA cot RE TSON ERROR 
HARD ERROR 
SEEK ERROR 
SEEK INCOMPLETE ERROR 
ABORTS 

THE ERROR STATISTICS CAN BE OBTAINED BY PUTTING SWITCH 8 10 1. 
THE ERROR STATISTICS CAN BE USEC IN CONJJNCTION WITH DATA TRANSFER 
STATISTICS TO GIVE AN IDEA OF THE SYSTEM PERFORMANCE (NUMBER OF 
WORDS TRANSFERRED PER ERFOR, CSE FREGUENCY, RECOVERABLE VERSUS 
NON-RECOVERABLE ERRORS ETC.) 
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ERROR REPORTING AND RECOVERY 

WHENEVER AN ERROR OCCURS IT IS REPORTED ALONG WITH RELEVANT 
INFORMATION. THE RK11 REGASTERS REPORTED IN THE ERROR MESSAGES 
REPRESENT THE CONTENTS AT THE TIME OF ERROR. EACH ERROR MESSAGE 
CONTAINS A "PC° NUMBER, THIS IS THE PC LOCATION IN THE PROGRAM 
WHERE THE ERROR CALL IS LOCATED. THE USER IS ADVISED TO PEFERENCE 
THIS LOCATION IN THE LISTINGS, IN CASE MORE INFORMATION ABOUT THE 
ERROR IS DESIRED. 

SOM: ‘SYSTEM) ERRORS REFER TO SOFTWARE FLAGS AND KEYS WHICH ARE 
JSED TO MONITOR THE ONGCING ACTIVITIES ON THE SYSTEM. THESE FLAGS 
ARE EXPLAINED AT_ THE BEGINING OF THE LISTINGS AND SOULD SE 
REFERRED TO, IF THE NEED ARISES. 

IF A FATAL ERROR CONDITION IS DETECTED (LIKE DRIVE UNSAFE, WRITE 
PROTECT SET, DRIVE READY CLEAR, ETC.) THE ORIVE IS REMCVED FROM 
THE DRIVE SELECTION TABLE AND DROPPED FROM FURTHER TESTI NG. A 
MESSAGE IS GIVEN INCICATING DROPPING OF THAT DRIVE. FOR FURTHER 
THE ORNALION, REFER TO THE *CHKDRV’ AND ’DSELCT’ ROUTINES IN THE 

RECOVERABLE ERRORS ARE RETRIED THREE TIMES. IF THE ERROR 
CONDITION FAILS TO CORRECT OR A IF A DIFFERENT ERROR OCCURS THE 
FUNCTION IS ABORTED. MESSAGES ARE PRINTED ONLY ONCE FOR EACH 
ERROR. AFTER EIGHT ABORTS ARE RECORDED ON A DRIVE THE DRIVE IS 
DROPPED. DLAL DENSITY ORIVES ARE ALWAYS DROPPED IN PAIRS. 

ste 
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SUBROLTINES ANC HANDLERS 

THERE ARE TWO WAYS IN WHICH MOST OF THE SUBROLTINES USED IN THIS 
PROGRAM ARE CALLEC: 

1. THROUGH THE NORMAL JSR CALL 

JSR REG, SUBROUTINE 

2. THROGH THE 'TRAP’ INSTRUCTION. THE TRAP INSTRUCTION WITH ITS 
TOWER BYTE ENCODED SERVES AS A CPLL FOR SOME ROUTINES. WHEN THE 
STRAP’ IS EMECUTED @ TRAE OCCURS. TO THE TRAP VECTOR ANC) THE TRAP 
DESODER “I ECOSEr. (STRAP) WILL PICK UP THE 
CE OER TE TOF IME STRAP’ THSTRUCTION ONG LSE GT TO” TNCEX” THROUGH 
THE TBAP TABLE ($7RAPED) FOR THE STARTING ADRESS OF THE OFSTRE. 
ROLTINE. THEN USING THE ADDRESS GBTAINED YT WILL GO THE 
DESIRED ROUTINE. 
3. S$SCOPE - THE SCOPE HANDLER 

THE SCOPE HANDLER IS ENTERED THROUGH THE EXECUTION OF THE ’IOT’ 
INSTRUCTION. IT KEEPS TRACK OF VARIOUS POINTERS, FLAGS AND 
DECIDES IF LOOPING IS TO BE DONE ON ERROR 1Sw 9). IT’ SHOULD BE 
NOTED eet aunts HANDLER IS USED MOSTLY IN THE NON-EXERCISER PART 

4. SERROR - ERROR HANDLER ROUTINE 

THE ERFOR HANDLER IS ENTERED THROUGH THE EXECUTION OF THE ‘EMT’ 
INSTRUCTION. THE LOWER BYTE OF THE EMT INSTRUCTION IS ENCODED TO 
GIVE AN_IDENTIFIER TO THE ERROR CALL. THUS *ERROR 1’ IS 104001 
ETC. THE ERROR ROUTINE DECIDES IF ANY ACTION IS 70 BE TAKEN 
DEPENDING ON THE auITCH SETTING «LIKE, HALT ON ERROR, INHIBIT 
ERROR TYPEGUT, ETC.) 

MOST OF THE SUBROUTINES RESICE IN THE LATTER PART OF THE PROGRAM. 
THE USER CAN REFER TC THEM TROUGH THE CROSS REFERENCE TABLE AT THE 
END OF THE LISTINGS OR TABLE OF CONTENTS AT THE BEGINING. 
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£678 TRAP DECODER 
5701 TRAP TABLE 
£729 POWER GOWN AND UP ROUTINES 
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“}2-D IRA HE “MAS'3) 27 1096, O4-957-"& «12:29 PASE |! . 
Bil 2E-SEE-E £a:67 

*ITLE MAINDEC-11-D2RKH-F 
- COPYRIGHT (C) 1973.19 
:@DIGITAL EQUIPMENT C PME 
i ENAYNARD, MASS. 01754 

;SPROGRAR BY JIM KAPROIA 

S STHIS PROGRAM WAS ASSEMBLED USING THE for ~1) MAINDEC SYSMAL 
: BPACKAGE (MAINOEC-11-DZQR/-C2e), SEPT 14, 1976. 

i SREVISE! 
#REVISED BY C 
SBTTL 
3% 

i SWITCH 
7 sete 
id is 
:* 14 
:# ae 
# le 
7t S 
Hed re] 
7* & 
:# = 

~ 7* y 

7+ 2 
Hed z 
;* . 
:¢ c 
7% ae 

Pr
ed
 

* "Se ARE ROWISED 

D BY GEORGE GALLANT, TOM SAWYER - MARCH 1976 
ALIGUS T 1976 K HESS - 

OPERATIONAL SWITCH SETTINGS 

HALT ON ERROR 
LOOP ON_TEST 
TYPE SUT Reon HISTORY 
BELL ON E 
LOOP ON ERROR 
TYPE OUT ERROR AND TRANSFER DATA STATISTICS 
SELECT BUS ADORESS LIMITS FOR CISK DATA TRANSFERS 
HALT BEFORE DOING NEXT SET OF COMMENDS :GENSRO: 
CO_NOT REWRITE THE DISKS ON RESTAR™ AT 21C 
TYPE OUT ELAPSED TIME AT ERROR 
DROP ORIVE AFTER MAXM ERORS ON THIS ORIVE 
TYPE SERIAL NUMBER OF ERRORING OPRIVE 
IF SW8=1, ONL” TYPE ELAPSED TIME 
CUMP OUT ALL RKI1 REGISTERS ON ERROR 

TD READ THE DOCUMENT FOR Tals PRISRAM. 
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O4-9CT-7& 13:29 PAGE 

re INGS CPERATIONAL SWI"CH SETT 

-SB°TL BASIC OEFINITIONS 

APINITIAL ROORESS OF THE STACK POINTER ### 1100 ### 
Stacks 1100 

::BASIC DEFINITION OF ERROR <ALL -EQUIV EMT, ERROR 
-EQUIV TOT, SCOPE :;BASIC DEFINITION OF SCOPE CALL 

s ENISCE LANE OUS DEFINITIONS 
HT I CODE FOR HORIZONTAL TAB 
LF= se ;:CODE FOR LINE FEED . 
CR= is >;CODE FOR CARRIAGE RETURN 
CRLF= e090 :;CODE FOR CARRIAGE RETURN-LINE FEES 
PSs 177776 > :PROCESSOR STATUS WORD 
-EQUIV PS. FSW 
STKLMT= 17277 > STACK LIMIT REGISTER 
PTRQ= 17777 ;;PROGRAM INTERQUPY REQUEST REGISTER 
CSUR= 177570 :;HMAROWARE SWITCH REGISTER 
COIsP= 17757 > ;sHAROWARE DISPLAY REGISTER 

-#GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= “0 GENERAL REGISTER 
Ris “al ;;GENERAL REGISTER 
Re= Ke > ;GENERAL REGISTER 
R3= “3 : GENERAL REGISTER 
R4= “My ;;GENERAL REGISTER 
RS= “S ::;GENERAL REGISTER 
R&= “5 > ;GENERAL REGISTER 
R7= %7 >; GENERAL REGISTER 
SP= “ -:STACK POINTER 
PC= “7 > ;PROGRAM COUNTER 

-#PRIORITY LEVEL DEFINITIO 
Proz oO ;;PRIORITY LEVEL O 
PRi= 40 >:PRIORITY LEVEL 1 
PRe= 100 s:PRIORITY LEVEL 2 
PR3= 540 > PRIORITY LEVEL 2 
PRY= 200 ssPRIORITY LEVEL 4 
PRS= 240 >sPRIORITY LEVEL S 
PRE= 308 > :PRIORITY LEVEL 6 
PR7= 340 > ;PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SwITCH DEFINITIONS 
GwiS= 100000 
Swi4= 40000 
SWi3= 20000 
Sule= 10000 
SWil= 4000 
SW1i0= 2000 
SwOS= 1000 
SWwOB= 400 \ 
SwO7= 200 
Swob= 100 
SwOS= 40 
SWO4= 20 

0075 
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DOe © 
=DIRANHE MACY2: 27.1906) O4-ICT-76 13:29 PAGE 2 

22-SEP-"E 28:57 BeSi> CEFINITICNS 

390012 Suc3=  1C 
ASSao4 Suce= 

ale Su0i= 2 
3900 SwOt= | 

TEQUIV SWO9,Sw9 
“EQUIV SWCE. SHS 
“EQUIV 5wO7, SW? 
[EQUIV 5wO6; Sub 
SEQuIV SWOS; SWS 
"EQUIV SwO4; Sw 
“EQUIV SWO3,SW3 
“EQUIV SwWO2, Swe 

; SEGUIV SWOI; SWI 
“EQUIV Sw00; Sw 

-#DATA BIT DETINITIONS .Bi700 To BI7:S. 
129000 BiT1S= iN005C 
asfelale's! 81T14= 4000c 
secosa BIT13= 20900 
513900009 BilTle= 19090 
994959 BITli= 4000 
9¢2309 BIT10= 2900 
991095 BI709= 1000 
050496 BI7O8= 400 
90929¢ BrTo7= 200 
500736 BlT06= 190 
509040 BITOS= 40 
p00029 BITO4= 29 
9009 1c gITd3= 10 
o05004 BITO2= 4 
noone BITOl= 2 
905001 BIT90= I 

-EGUIV B1TC9,B1T9 
"EQUIV BITOS.8178 
“EQUIV BITO?7,BIT7 
“EQUIV BITO6,B8ITb 
“EQUIV BITOS. BITS 
“EQUIV BITOY,BITH 
“EQUIV BITO3,BIT3 
[EQUIV BITO2,BIT2 
“EQUIV BITOI,BIT! 
EQUIV BITOO,BITO 

-¥BASIC "CPU" TRAP VECTOR ADDRESSES 
po0004 ERRVEC= 4 >; TIME OUT AND OTHER ERRORS 
90000 RESVEC= 10 ::RESERVED AND ILLEGAL INSTRUCTIONS 
900914 TBITVEC=14 3°T* BIT 
900014 TRIVEC= 14 :: TRACE TRAP 
000014 BPTVEC= 14 ::;BREAKPOINT TRAP (BPT) 
900020 IOTVEC= 20 2: INPUT/OUTPUT TRAP (IOT) ##SCOPE&s 
pocde4 PWRVEC= 24 : POWER FAIL 
000030 EMTVEC= 30 !:EMULATOR TRAP (EMT) ##ERROR*® 
000034 TRAPVEC=34 22 "TRAP" TRAP 
000060 TKVEC= 60 =: TTY KEYBOARD VECTOR 
000064 TPVEC= 64 :: TTY PRINTER VECTOR 
000240 PIRGVEC=240 ;;PRCGRAM INTERRUPT REQUEST VECTOR 
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MAINOEC-11-O2RKH-F MACYI1 27(1006) O4-OCT-76 13:29 PAGE 4 
OZRKHF . Pll ee-SEP-"6 08:5" BASIC DEFINITIONS SES 9017 

000190 KWLVEC=100 sKWIiL CLOCK VECTS 

-EQUIV R 

aa
 

wu
 

UV BITIS, 
BSG BETH: 
EQUIV 81712, DPL 
TEQUIV BITIO,ORU 
EQUIV BIT09;SIN 
EQUIV BITO?. ORY 
EQUIV BITOG‘RwWS 
EGLIV BITOS. WPS 

EQUIV BIT12, SKE 
Eauly BITO1,CSE 
EQUIV BITOO!WCE 
.SBTTL TRAP CATCHER 

noooo =0 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT™ 
TeSEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 

909;74 :#LOCATION 9. CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

e174 900009 DISPREG: .WORD 9 ::SOFTWARE DISPLAY REGISTER 
000176 coc000 SWRES:  .WORD O >: SOFTWARE SWITCH REGISTER 

“SBTTL STARTING ADDRESS(ES) 
ooce00 900:37 2022 yup DeSTART ;;7UMP TO STARTING ADDRESS OF PROGRAM 

909219 2210 *RESTART ADDRESS. IF RESTART IS 
goc213 196227 601253 INCB ss FRSTRT :DONE AT 210, THE BOUNDARY CONDITION 
DOCE!4 O09137 30337¢€ IMP aeSTART STESTS (TST1-7) ARE SKIPPED. IF SW 4 

1S SET THEN THE DISKS ARE NOT REWRITTEN 
? CHRDSK 3 WITH RANDOM PATTERNS. NORAMALLY 
“ALL THE DISKS PRESENT ARE COMPLETELY 
WRITTEN WITH RANDOM PATTERNS, AT THE 
“BEGINING OF THE 
SEXERCISER PART OF THE PROGRAM. 

.SBTTL ACT11 HOOKS 

+ ERRSEEEELESERERERERESSRESEREPELERESRESESEREREREEREREERERE ER ESSE 

HOOKS REQUIRED BY ACT11 
oo0220 §SVPC=. “SAVE PC 
OO9046 246 

nooo4e Beeboe SENGAD -:1)SE7 LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

qoc0se 900000 ‘WORD 0 :32)SET LOC.S2 TO ZERO 
000220 /=ESVPC :: RESTORE Pc 

:KT11 REGISTER DEFINITIONS 
“SBTTL MEMCRY MANAGEMENT DEFINITIONS ER
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| DORKHF.P11 | 22-SEP-76 08:57 MEMORY MANAGEMENT DEFINITIONS SES 2218 

203 :#KT11 VECTOR ADORESS ; 
205 poo2sc MMVEC= 250 

| oe ;#KT11 STATUS REGISTER ADDRESSES 
177572 SROz «177572 

él 177574 eis 17ers 
ell 177576 SRe= «177576 
gle 172516 SR3= «172516 
ei ;#KERNEL “I” PAGE DESCRIPTOR REGISTERS 

ees: 172300 KIPDRO= 172300 
217 172302 KIPDRI= 172302 - 

| 23 172304 KIPDRE= 172304 
gi9 172 KIPDRS= 172306 

17231 KIPOR4= 172310 . 
, el 172312 KIPDRS= 172312 
| eee 172314 KIPDR6= 172314 

zed 172316 KIPDR7= 172316 
225 S#KERNEL “D” PAGE DESCRIPTOR REGISTERS 
227 172320 KDPDRO= 172320 
228 172322 KDPDRI= 172322 
z29 172324 KDPORE= 172304 
230 172306 KDPDRS= 172306 
231 172330 KDPORY= 172330 

172332 KDPDRS= 172332 
233 172334 KDPDR6= 172334 
ex 172336 KDPOR7= 172336 
ex ;#KERNEL “I” PAGE ADDRESS REGISTERS 
238, 172340 KIPARO= 172340 
239 172342 KIPARI= 172342 
aud 172344 KIPARD= 172344 
24! 172346 KIPARS= 172346 
a4p 172350 KIPARY= 172350 
243 172352 KIPARS= 172352 
out 172354 KIPAR6= 172354 
eu 17635¢ KIPAR7= 172356 . 
47 ;#KERNEL “D” PAGE ADDRESS REGISTERS 
249 172360 KDPARO= 172360 
250 172362 KDPARI= 172362 
251 176364 KDPARS= 172364 
Fi 172266 KDPARS= 172366 
253 172370 KDPARY= 172370 
e54 176372 KDPARS= 172372 
Bcc 172374 KDPARG= 172374 
eee 172376 KDPAR7= 172376 
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Pll 22-SEP-"— 08:57 COMMUN TAGS 

.SBTTL COMMON TAGS 

SPEREESEESESSESESEASEPERERESEEESESESESESESEERELES ESE SEES ES ESE SS 
tHTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
:#USED IN THE PROGRAM. 

001109 21100 
991196 SCMTAG: -START OF COMMON TAGS 
901100 ogoscs SFASS: .WORD 0 ii EONTAING PASS COUNT 
361195 09 STSTNM: .BYTE ss CONTAINS T ater ct NUMBER 
O011e OU SERFLG: .BYT 0 riC NTAINS ERRO 
601104 999999 SICNT: .WORD “CONTAINS SUBTEST Te eRATION COUNT 
eciim% 999000 SLPADR: .WORD 6 {EONTRING SCOPE LOOP ADDRESS 
OC11is oeoase SLPERR: (WORD 9 i CONTAINS SC OPE RE URN FOR ERRORS 
Blile 20 5 RTTL: .woRE 8 : SONTAING TOTAL ORS PETECTED 

1124 5 TEMB: (BYTE & FONTRIN2 [oem BN TAGE 
051115 a1 SERMAX: [BYTE 1 ‘TCONTAINS MAX. ERRORS PER TEST 
991116 999099 SERRPC: .WORD 0 : CONTAINS PC OF LAST ERROR THSTRUCT= Oh 
351120 900000 SGDADR: :WORD 0 ;iZONTAINS ADDRESS OF 7GOCD’ DAT 
Giles $SDADR: :WORD ZCONTAINS ADDRESS OF “BAD’ pata 
061124 990930 SSDDAT: .WORD 0 CONTAINS "6000" DATA 
Q01126 900009 SBDDAT: :WORD ¢ “CONTAINS ‘BAD’ DATA 
00:13 909909 "wORO 60 ST RESERVED--NOT TO BE USED 
051132 909900 "WORD 0 
901134 006 SRUTOB: /BYTE sAUTOMATIC MODE INDICATOR 
331135 090 ZINTAG: .BYTE 0 INTERRUPT MODE INDICATOR 
001136 cooane "WORD 0 
OC114G 177576 SWR “WORD  OSWR - s ADDRESS OF SWITCH REGISTER 
001142 17757 BISPLAY: .dORD DBISP Z;ADDRESE OF GISPLAY REGISTER 
OC1144 177569 STKS: 177560 siTTY KBD STATU 
001146 177562 STKB: 177562 :TTY KBO BUFFER 
991150 177564 $7PS: 177564 ssTTY PRINTER STATUS REG. ADDRESS 
001152 177565 STPB: 177566 ?TTY PRINTER BUFFER REG. ADDRESS 
961154 020 SNULL: .BYTE +1 CONTAINS NULL CHARACTER FOR FILLS 
091155 alr SFILLS: .BYTE 2 ;;CONTAINS @ OF FILLER CHARACTERS REG. IRED 
001156 Ole SFILLC: [BYTE {2 SENSERT FILL CHARS. AFTER A “LINE FEEC™ 
901157 006 STPFLG: /BYTE 0 TERMINAL AVAILABLE" FLAG (BIT<O7>=0=YES) 
001169 990059 SREGAD: :WORD 0 CONTAINS THE ADDRESS FROM 

HICH (SREGO) WAS OBTAINED 
901i62 o90000 SREGO: .WORD 0 : CONTAINS (($REGAD) +0) 
Oclie4 oo9900 SREGI: :WORD OO CONTAINS (($REGAD) +2) 
901166 900900 SREG2: :WORD 0 CONTAINS (($REGAD) +4) 
901170 ogo000 SREG3: .WORD 9 CONTAINS (($REGAD) +6) 
991172 990000 SREGH: -WORE 0 js CONTAINS (($REGAD) +10) 
001174 909000 SREGS: :WORD :CONTAINS (($REGAD) +12) 
901176 o0c000 SREGE: .WORD 0 > =CONTAINS (($REGAD)+14) 
001200 990000 SREG7: .WORD 0 i CONTAINS (($REGAD) +16) 
001202 o00000 SREGIO: |WORD 9 “CONTAINS (($REGAD) +20) 
961204 900000 SESCAPE: 0 ::ESCAPE ON ERROR ADDRESS 
001206 177607 000377 SBELL: .ASCIZ <207>«377><377> ::CODE FOR BELL 
N0lele2 077 SQUES: :ASCII 727 *: QUESTION MARK 
991213 O15 SCRLF: {ASCII «15> *: CARRIAGE RETURN 
001214 ooo012 SLF: ASCIZ «12> “LINE FEED 

LF gage cease ceennerpennna diet ta sco ceupnpeenespeepeseenass 

001216 177400 hips: WORD 177400 
061220 177402 RKER: WORD 177402 
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-11-DZRKH-F MACYI1 27.1906) O4-9CT-76 13:29 PAGE 7 
Pll 22-SEP-"— 8:57 COMMON TAGS SEs llZ2 

Gole2e 177404 RKCS: .WORD 177404 
OSl22e4 17740 RkWC: .WORD 1774 
pe igcs 17741o RKBA: .WORD 17741 

1230 17741le RKDA: WORD = 17741 
QOle3e 177416 RKDB: .WORD 177416 
O0le34 = 177546 KWLS: .WORD 177546 ;STATUS REGISTER FOR KW1l_ 

001236 000372 PCNTR: .WORD 250. 

OCie4O 300220 RKVEC: .WORD e290 ;NORMAL RK11 INTERRUPT VECTOR ACDRESS 
OOle42 lece RKSTAT: .WORD e2e2 ;PSW TO BE USED ON INTERRUPT 

OC1e44 900240 PPRLVL: .WORD 240 ;PROGRAM PRIORITY LEVEL=S. PRIORITY LEVEL 
sAT WHICH THE PROGRAM OPERATES CAN BE CHANGED 
;BY ALTERING THIS LOCATION. 

001246 000340 KWPLVL: .WORD 340 speoey LEVEL OF THE KWLiL CLOCK SERVICE 

O0i2eSO 177777 SRORV: .WORD 177777 ;’SRORV’ CONTAINS THE DRIVE NO WHOOSE SERIAL 
;NO IS TO BE TYPED OUT WHEN AN ERROR OCCURS, 
:IF SW1 IS SET. WHEN (SRORV)=-1 SERIAL NO 
;1S NOT TYPPED OUT, BECAUSE THE ERROR WAS NCT 
:POSITIVELY ATTRIBUTABLE TO A SPECIFIC ORIVE. 

00 12S2 030 FTITLE: .BYTE QO 
Oci2Ss 000 FRSTRT: .BYTE 0 sFLAG FOR RESTART AT 210 



10e 
"AINOE C11 -DZRKH-F MACY!! 27.1006) O4-0CT- 76 13:29 PAGE 8 
CTRKMFLP11 «© -22-SEP-7E 28:57 COMMON TAGS SES oc2: 

x Eee Toe Er EEE BG TE MoE 
ag PANTS wR BEed 2 WILL onththi 2 rie BBPER Br ie ExH eh, «PR Byte abet SET IF THE 
a6 OPRESPONDING DRIVE IS AN 'F’ DRIVE. 

47 
EAL 301254 coog10 POR: .BLKB 10 

30 ne1z64 900009 DRYPRS: .WORD 0 sCONTAINS TOTAL NUMBER OF DRIVES PRESENT 

#36 : THE E FOLLOWING | LOCATIONS CONTAIN SERIAL NUMBERS CORRESPONDING TO EACH 
36 he SERIAL NUMBERS ARE KEYED IN BY THE USER, WHEN THE PROGRAM 
354 te ae aR TED WITH SWITCH 1 SET TO 1. THIS FEATURE IS NORMALLY USED IN 
355 :PRODUCTION ENVIRONMENT. 

#7 001266 29001 SRNO: .BLKW 10 ;SERIAL NO'S FOR DRIVES 0-7 

359 
365 : THE FOLLOWING 8 @ KEYS ARE FOR THE 8 COMMANDS IN T QUEUE TC BE 
361 “EXECUTED ON GIFFERENT DRIVES. EACH KEY IS ASSCCIATED WITH AN EXECUTABLE 
362 :COMMAND ON THE RK11. VARIOUS BITS OF THE KEY DESCRIBE A COMMAND 
363 -AS INDICATED BELOW 

365 3<0-2’ DRIVE NUMBER ON WHICH THE COMMAND IS TO BE EXECUTED 
366 2 <4) INDICATES THAT THE HEADS ARE BEING/OR HAVE BEEN 
367 : POSITIONED ON THE DRIVE 
368 :<S) INDICATES A “WRT CHK’ SHOULD BE DONE FOLLOWING THE ‘WRITE’ 
369 :’6> INDICATES A WRITE CHECK FUNCTION HAS BEEN INITIATED 
37 2 <7) INDICATES THAT A FUNCTION IS IN PROGRESS (IT IS NOT SET 
371 : WHEN POSITIONING IS BEING DONE ON A DRIVE) 
37 -< 8-10) INDICATES THE POSITION OF THIS KEY IN THE 8-KEY TABLE 
373 : (POSITIONS BEING 0,1,2,3,4,5 
37 2l)> INDICATES | THAT tsar LORPEEPONDING TO THIS KEY HAS 

37 :<12> INDICATES HIGH PRIORITY FOR THE COMMAND (NORMALLY 
377 : SET AFTER AN ERROR OCCURED ON THE COMMAND) 
378 "<14> INDICATES THAT THE COMMAND CORRESPONDING TO THIS KEY HAS BEEN 
275 : ABORTED BECAUSE THE DRIVE WAS DESELECTED (DSELECT) 
389 "<1S> INDICATES THAT THE COMMAND HAS BEEN COMPLETED 
361 : (ALSO SET WHEN COMMAND IS ABORTED AFTER RETRIES? 

363 
384 001306 onoc10 KEY: -BLKW 10 *KEY FOR THE COMMANDS IN QUEUE 

386 
387 -THE PARAMETERS TO BE USED FOR EACH COMMAND IN THE QUEUE 
388 "ARE STORED IN A TABLE STARTING AT ’CMND’. BITS <8-10> 
389 OF THE COMMAND KEYS (KEY, KEY2, ---KEY8) ARE USED TO POINT 
330 :T0 THE RIGHT SET OF PARAMETERS. 

4 

392 
393 . WORD 1 CONTAINS RKDA TO BE USED 
394 : WORD 2 CONTAINS RKCS (FUNCTION BITS ONLY)? 
395 : WORD 3 CONTAINS RKWC (WORD COUNT 2°S COMP) 
396 : WODR 4 CONTAINS RKBA 
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901456 

001460 

001462 

001464 

001466 
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See. i 
wher te tet 

000010 

909019 

050900 

900000 

o0c0o0 

990000 

060000 
oo0000 

009000 

900000 
000000 

900000 

1906) 
JQe 

Q4-JCT-76 13:29 PAGE 9 
COMMON "AGS 

CMND: -BLkW 40 sSTORAGE TFPLE 

: THESE ARE BUSY FLAGS FOR THE ORIVES. IF A ORIVE IS BUSY PERFORMING 
sANY FUNCTICN CINCLUDING POSITIONING) THEN BIT 7 OF THE FLAG FOR THAT 
:DRIVE IS SET. BITS 0-3 CONTAIN THE OFFSET TO KEY 8 WHICH MADE THE CRIVE 
:BUSY. EX: DRIVE 83 WAS MADE TO 00 A WRI'E BY COMMAND 
:kKEYS, HENCE “BUSY3° WILL CONTAIN 210. NOTE THAT 10 IS THE 
SOFFSET FOR KEYS (TAKING KEY AS BASE). KEY #= OFFSET«(O-3>/2 + } 

BUSY: .BLKB 10 ;BUSY FLAGS FOR DRIVES 9-7 

: THESE FLAGS WHEN SET INDICATE THAT A DRIVE IS BEING 
;POSITIONED OR HAS ALREADY BEEN POSITIONED. 

POS: -BLKB °9 ;ORIVE O POSITIONED 

iRETRY COUNTS FOR A PARTICULAR FUNCTION ON A DRIVE THE FUNCTION IS ABORTED 
7ON A DRIVE WHEN THE RETRY COUNT REACHES 3. 

RETRY: .BLKB 19 ;DRIVES 0-7 RERTY COUNTS 

WCFLG: .WORD 0 ;IF BIT 15 JS SET WRITE CHK IS TS 
SFOLLOWING THE WRITE. BITS 0-3 CON 
;OFFSET TO KEYs# (FROM BASE=KEY) 

QSCNT: .WORD OQ ;THIS IS A COUNT FOR KEEPING TRACK OF THE TIME 
:TAKEN BY ALL THE & COMMANDS IN THE QUEVE. 
sIF THIS COUNTS DOWN TO O AN ERROR IS REPIRTED 

BE OCNE 
TAIN THE 

PRSFNC: .WORD OC ;COTAINS INFO ABOUT THE PRESENT COMMAND 
:BEING PERFORMED ON THE RK11 

PSTFNC: .WORD 0 :CONTAINS INFO ABOUT THE COMMAND PERFORMED 
;BEFORE THE ’PRSCMND’ 

CICNT: .WORD 0 ;THIS IS A COUNT-TIMER USED FOR KEEPING "RACK 
CICNT1: .WORD OQ :OF THE TIME TAKEN BY ANY FUNCTION TO BE 

;COMPLETED. IF THE COUNT GOES TO OD AN ERRCR IS REPORTED. 

TIMER: .WORD OQ 
ERCODE: .WORD 0 
ORVPTR: .WORD 0 
ORVCNT: .WORD 0 

QORV: .WORD OQ ; TEMPORARY REGISTERS USED BY ‘GENSRQ’ 
Q@CYL: .WORD 0 SROUTINE TO STORE VARIOUS PARAMETERS 
QSUR: .WORD 0 OF A COMMAND AS THEY ARE GENERATED. 
GSEC: .WORD OQ 
QFNC: .WORD OQ 
QBUSAD: .WORD OQ 
QWRCNT: .WORD 0 
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455 
456 

Q01Se0 o00000 
ap tess 009092 16354 99h 
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Boies SBRRHE 

001534 090 
JSiS3s 909 

COLs 200909 
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COMMON TASS 

;THIS TABLE CONTAINS VARIOUS MAPPING FACTORS TO SE USED 
:FOR GENERATING RANDOM PARAMETERS FROM RANDOM NUMBERS 

DRMAP: .WORD C ;MAPPING FACTOR FOR GENERATING RANDOM ORIVE NUMSER 
CYLMAP: .WORD ;MAPPING FACTOR FOR GirL NBER 
SECMAP: .WORD ;MAPPING FACTOR FOR SECTC 
FNMAP: .WORD 0 ;MAPPING FACTOR FOR FUNCTION 
BAMAP: .WOR 5 :MAPPING FACTOR FOR SUS ADDRESS 
ACMAP: .WOR ;MAPPING FACTOR FOR WORD COUNT 

“THESE TWO FLAGS CORRESPOND TO THE 2 INTERRUPT HANDLERS (RK11) US 
NEE oe eee eee one NPeRHGPY ABNBER ISTENTEEER THe Plat Ts 
;CLEARED OR SET. 

INTFLG: .BYTE 9 :FOR ‘INTHND ’, CLEARED ON ENTERING HANDLER 
INTIFL: .BYTE OQ ;FOR “INTISK’, SET ON ENTERING HANDLER 

0 SAVKEY: .WORD 
ECOUNT: .WORD 0 

:THIS TABLE CONTAINS COUNTS FOR THE NUMBER OF OF ERRORS OCCURING ON A 
;DRIVE .NOTE: ONLY THOSE ERRORS WHICH ARE POSITIVELY ATTRIBUTABLE 70 A 
:SPECIFIC DRIVE). THE COUNT KEPT ONLY IF SWITCH 2 IS SET, WHEN THE COUNT 
REACHES THE MAXIMUM ALLOWABLE (USLIALLY 3) THE DRIVE IS DROPPED FROM 
; TESTING AND IS TAKEN OUT OF THE ORIVE SELECTION TABLE. 

ERORV: .BLKB 10 ;COUNT FOR DRIVES 0-7 

ra: .WORD C :;COUNTS HOURS (2’S COMPLEMENT) 
KWMIN: .WORD OC ;COUNTS MINUTES (2’S COMPLEMENT) 
KWSEC: .WORD OC ;COUNTS SECONDS (2’S COMPLEMENT) 
KWCOUNT: .WORD 0 :COUNTS CPS FROM KWI1L (2°’S COMPLMNT) 

: THIS TABLE CONTAINS COUNTS FOR HARD ERRORS ON A PARTICULAR OPIVE. 
bE HECNe WILL CONTAIN THE TOTAL NUMBER OF HARD ERRORS THAT OCCURED ON 

HECN: .BLKW 10 ;DRIVE 0-7 HARD ERROR COUNTS 

;THIS TABLE CONTAINS COUNTS FOR SEEK ERRORS » 
;0N A PARTICULAR DRIVE. 

SKECN: .BLKW IC :DRIVE 0-7 SEEK ERROR COJNTS 

;THIS TABLE CONTAINS COUNTS FOR SIN ERRORS ON A 
;PARTICULAR DRIVE 

SINCN: .BLKB 10 ;DRIVE 0-7 SIN COUNTS 

:THIS TABLE CONTAINS COUNTS FOR WRITE CHECK ERRORS 
; THAT OCCURED ON A PARTICULAR ORIVE 
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18 OCi&se SOOCIC WCESN: .BLaAW 10 ;WCE COUNT FOR ORIVES 0-7 

:THIS TABLE BON TAINS COUNTS FOR CHECK SUM ERROR THAT 
;OCCURED ON A PARTICULAR DRIVE 

201652 oc00012 cSECN: .BLKK 10 :CSE COUNT FOR DRIVES 0-7 

‘inde TABLE CONTAINS COUNT OF NUMBER OF FUNCTIONS 
T WERE ABORTED ON A PARTICULAR CRIVE. 

FONCTION IS ABCRTED ONLY AFTER DOING RETRIES 

OCs672 BCoClc ABORT: .BLKW 10 ;ABORT COUNT FOR ORIVES 0-7 

e<s :COUNTS FOR NUMBER OF DATA ERRORS THAT OCCURED ON INDIVIDUAL OFIVES. 

S27 31722 OCoCsc DATER: .BLKW 20 ;DRIVES Q-7 
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000105 
000105 
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000122 
047504 

000 
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000104 
944103 

045510 

047502 
005015 
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000075 
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COMMON TASS 

NWRTL: .WORD 
NWRTH:  .WORD 

. BLKW 

NROL: WCRO 
NRDH: WORD 

.BLKW 

PCMND: .WORD 
WORD 
WORD 

.WORD 

. WORD 
WORD 
WORD 
WORD 

BASEBA: .WORD 

MAXBA: .WORD 

REPCNT: . WORD 

XXDPMD: .WOPD 

sASCII MESSAGES 

MSGI: -ASCIZ 
MSGe: ~ASCIZ< 
MSG3: -ASCIZ<61 
MSGY: .ASCIZ 

MSGS: -ASCIZ/ 

MSGB: -ASCIZ 

MSG7: -ASCIZ 
MSGB: -ASCIZ 

MSG9: .ASCIZ 

MSG10: .ASCIZ 

MSG11: .ASCIZ 
MSGle: .ASCIZ 
MSG13: .ASCIZ 

M0e 
13:29 PAGE le 

2 740 WORD: OF THE 2 WORD COUNT-GIVING TOTAL 
0 ;HI_WORD:@ CF _WORDS WRITTEN ON DRIVE 0 
14. :FOR REST OF DRIVES 1-7 

Cc ;L0 WORD: 2 WORD COUNT GIVING TOTAL 
0 “HI WORD: & OF WORDS READ ON DRIVE O 
14. “FOR DRIVES 1-7 

CMND ;POINTERS TO PARAMETERS FOR COMMANDS IN GLELE 
CMND+10 :POINTER TO SECOND COMMAND 
CMND+20 ;POINTER TO THIRD COMMAND 
CMND+30 :POINTER TO FOURTH COMMAND 
CMND+40 ;POINTER TO FIFTH COMMAND 
CMND+S0 ;POINTER TO SIXTH COMMAND 
CMND+60 ;POINTER TO SEVENTH COMMAND 
CMND+70 ;POINTER TO EIGHTH COMMAND 

;sCONTAINS THE LOWEST BUS ADDRESS STARTING WHICH DATA TRANSFERS 
CAN BE GONE 
CONTAIN Nee HIGHEST BUS ADDRESS TO WHICH DATA TRANSFERS 

0 :CONTAINS THE REPETITION COUNT- THE NUMBER 
-OF TIMES Q REQUESTS WILL BE GENERATED. WHEN THIS 
:COUNT GOES TO 0, IT MEANS AN END OF PASS. HOWEVER 
“NOTE THAT THERE IS NO TRUE END OF PASS. IN THIS KIND 
OF EXERCISER PROGRAM. THE EXERCISER RESUMES FROM 
*THE POINT IT LEFT OFF, AFTER TYPING OUT THE END IF 
PASS MESSAGE. 

0 :LOW BYTE CONTAINS ADDRESS OF RKOS DRIVE 
*WHICH PROGRAM WAS LORDED FROM; HIGH BYTE 
CONTAINS THE RKOS *XXDP* CODE: 

>»<(12>/SKEZ 
12> /WCE/ 

»<le>  /CSE/ 
15><12>/HARD ERORY 

ON DOING / 

/WRITE/ 

/READ/ 
/WRT CHK/ 

/RD CHK/ 

(15) <12> /ABORTED/<15>< 12> 

(1S 
19>< 
15><« 
«15 

/SEEK/ 
«18>«12>/PCs/ 

/PHYS BA=/ 

SES 3025 
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oS4S05 
341949 
O0C067 
o47516 

47522 
042040 
O2144C 

053211 

042515 
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COMMON TAGS 

MSGI4: .ASCIZ 

MSG15: .ASCIZ 

MSS16: .ASCIZ 

MSGi7: .ASCII 
MCG1B: .ASCIZ 
MSS19;  .ASCIZ 

MSG20: .ASCIZ 

MSG24: .ASCIZ 
MSGeS: .ASC 
MSGeb: =. ASCI 

MSG26A: .ASCIZ 

MSG27: .ASCIZ 

MSG28: =. ASCIZ 

MSGe9: .ASCIZ 

NOe 
13:29 PAGE 13 

(15><12: “NC DRVS PRSNT/ 

¢15>(12>/DRVE @ DIDN’T INTERUPT AFTER / 

«15)<12>/KEY-8  BUSY-7/ 

/ SR NO’ 
fit 

<15><12)7 DROPPED ORIVE @ / 

¢€15)< 12) /DRIVE/ 

/ / 

/F/ 
(15>°12>/ORIVE WROS WRITN WROS REAL CSE 

Pi 

625-612) /ORTY SKE ABORT SIN’ 

WCE DATERR 

<15)<12>/UNABLE TO CLEAR ERROR AFTER THREE TRIES’ 

¢15><12>/ERROR CONDITION CLEARED ON RETRY ® /” 

€15><12>/TIME 7 
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COMMON TAGS 

BLMAS3: .ASCIT 
BMSe: 10ST 
BuNaS:: ~MSe ot 

EVEN 
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ERFOR POINTER ‘ABLE SES coZé 

-SBTTL ERROR POINTER TABLE 

:#THIS TeBLe CONTAINS THE INFORMATION FOR EACH ERROR "HAT CAty OCCUS. 
7 #THE ORMAT ION 18 OBTAINED BY USING THE INOEX NUMBER FCUNC IN 
:#LOCA pias SIT e ne NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERT.NEN™. 
2#NOTEL: MB IS 0 THE ONLY PERTINENT DATA IS (SEfRPC 
L#NS TES: gach ITE IN THE TABLE CONTAINS 4 POINTERS EXPLAINED &E Fo CWS: 

i* E™ ::PCINTS 10 THE ERROR “MESSAGE 
;# oH :;POINTS TO THE alle HEADER 
7# oT POINTS TQ THE DAT 
* DF 3:PCINTS TO THE BATA FORMAT 

SERPTE: 
; #THERE ARE TWO CLASSES OF ERRORS: 
:#1. ERRORS IN EXERCISER PART OF THE PROGRAN ~ ERROR NUMBERS BELOW 100 
:#2. ERRORS IN THE NON-EXERCISER PART OF THE PROGRAM - ERROR NUMBERS EQJAL 
#19 AND GREATER THAN 100. 
:#THE DOCUMENT CONTAINS MORE INFORMATION ON THESE. 
:#THE FOLLOWING ERRORS OCCUR IN THE EXERCISER PART OF THE PROGRAM. 

sITEM 1 

EM} : ERROR ON WRITE 
OH1 ;PC RKES RKER RKOS RKDA 
gr ; SERRPC SREGO SREGi SREG2 S§REG3 

sITEM 2 

EM2 : ATTEMPT TO INITIATE FUNCTION ON °BUSY’ ORIVE 
OH2 ORIVE 
Dre i CERRPC §REGO 

sITEM 863 

EM3 : CONTROL | READY Nor SET 
OH} KCS RKER RKCS RKDA 
prt CERRPC GRECO SREG] SREGe2 S$REG3 

sITEM OY 

EMM sR/W/S READY NOT SET 
DH] - PC RKCS RKER RKDS RKOA 
pri : SERRPC SREGO SREG1 SREGSe S§REG3 

sITEM =6§ 

EMS s CONTROL READY NOT SET AFTER FIRSY INTERRJPT ON ISSLING SEEK 
DH! sPC RKC RKER RKDS RKO 
CT! * SERRPC SREeo SREG! SREG2 SREG3 
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ERROR POINTER TABLE 

: ITEM 

ITEM 

s ITEM 

> ITEM 

: ITEM 

s ITEM 

; ITEM 

s ITEM 

0 

e
r
t
.
)
 

x 
f
o
r
 

DO3 
13:29 PAGE 16 

; WRONG BITS IN RKCS EXPECT SEEK 
:PC KCS. -RKER~=—soRKOS. sR 
: SERRPC SRFcO SRECI SREG2  $RES3 

* Busy” Pe pG CLEAR ON INTERRUPTING DRIVE 

:SERRPC SREGO 

i POSITIONING FLAG FOR INTERRUPTING DRIVE CLEAR 

;SERRPC SREGO 

; ERR’ OR area AFTER FIRST INTERRUPT ON ISSUING SEEK 
3PC RKCS RKER RKDS RKDA 
:SERRPC SREGO SREG1 SREG2  SREG3 

7 9CP SET AFTER FaRer INTERRUPT oN ISSUING SEEK 
:PC RKCS RKER RKDS RKDA 
:SERRPC SREGO SREG1 SREG2  SREG3 

3 CONTROL READY NOT SET AFTER SEEK pone INTERRUPT 
;PC RKCS RKER RKOS RKO 
:SERRPC SREGO SREG1  SREG2 eReG3 

. 

. 

s INTERRUPTING ORINE (SEEK DONE) WAS NOT ‘BUSY’ 
;PC KCS RKER RKDS_ ~-RKDA 
; SERRPC SRECO SREG] SREG2 S$REG3 

sR/W/S READY NOT SET FOR INTERRUPTING DRIVE (SEEK DONE> 
7PC | —ORKCS RKER RKOS RKDA 

SES 2729 
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ERROR POINTER TABLE 

ORV8 

SRES3 

DRvs 

SRES2 

pr sSERRPC SPEGO SREG1 SREG2 §RES3 

sITEM 816 

EM16 ;°SIN® ERROR 
DH} PC RKCS RKER RKOS RKOA 
ae : SERRPC SREGO SREG! SREG2 S§REG3 

sITEM 8617 

Ml? RR* OR N' K By? GER BOOTS os a 
pTl ‘ SERRPC SREGO SPEG1 SREG2 SREG3 

sITEM 20 

EMeO i 3cP DIC NOT SET AFTER SEEK WAS DONE 
DH1 RKCS RKER RKDS RKDA 
orl + CERRPC SREGO SREG1 SREGe2 S$REG3 

sITEM 2] 

ahs Sean ERROR. 
1 RKER RKDS RKDA: 

CYL SUR SEC 
OTel  SERRPC SREGOQ $REG] SREG2 
5 :SREGH S§REGS  SRECE 

;ITEM = 22 

0 
Del ; SERRPC RKCS RKER RKDS RKDA: 

“CY L SUR SEC 
CTe21 :SERRPC S$REGO S§REGI  SREG2 
P > SREGY SREGS SREG6 

sITEM 23 

EMe3 sDATA (COMPARISON) ERROK 
DHe3 = Po RKBA EXPCT RECVD RKDA 
oT : SERRPC SREGO SREG] SREGe SREG3 

sITEM 824 

ENCY CONTROL, READY CLEAR ON pENTERRUET AFTER Rk FUNCTION 
OHI RKCS RKER RKOS RKDA 
pT ‘SERRPC SREGO SREG1 SREG2 SREGS3 

SES 0030 



y & 
@
M
w
M
m
m
m
M
m
M
@
D
a
m
m
 

x*
 

C
U
O
 

0-
2 

0 
20
-2
0 

+
o
 

p
2
9
 

0 
(
7
.
9
0
0
0
 
~
~
 

it 
EP
R 

RO
N 

eS
 

w
t
 

4
 

ai
nt

 
Di

NS
E 

993216 
203220 
vozeee 
J03ee4 

931221 
032163 
C3e42e 
099590 

pa Lops 

alsfatelate 

031330 
031626 
032320 
000000 

MACY21 27.1906) 04-OCT-76 
FO3 

12:29 PAGE 18 
ERROR FOINTEF “BLE 

s ITEM 

3 ITEM 

; ITEM 

ITEM 

ITEM 

: ITEM 

; ITEM 

es 

;e2 RKCS RKER RKOS RKOA CRIVE 8 
ZSERRPC SRESO SREG1 SREG2 SRES3 SREGH 

3 STUCK IN LOOP, 8 Q-COMMANDS SHOULD BE DONE BY NCw 
;PC RKCS RKER RKDS RKDA 
:SERRPC SREGO SREG! SREG2  SREG3 

;ATTEMPT TO DO wel TE CHECK BEFORE WRITE 
:PC KEY UNCTION CODE 
;PC SREGO SREGI 

ATTEMPT, 10 REEXECUTE f COMMAND IN PROGRESS OR ALREADY FINISHED 

:SERRPC $REGO 

SOR UNCT TAO TUE PROGRESS’ FLAG FOR INTERRUPTING DRIVE IS NOY SEY 

;SERRPC SREGO 

j INEXPECTED DRIVE INTERRUPTED 
PC EXPCT  RECVO 
 SERRPC $REGO SREGI 

i BRONG FUNG TLON GORE IN RKCS AFTER INTERRUPT 

:SERRPC SREGO  SREGI 

i DRIVE READY CLEAR 
RKCS RKER RKDS RKDA 

‘SERRPC SREGO SREG1 SREG2 SREG3 

SES 003i 
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ERROR POINTER TABLE 

:ITEM 8639S 

EM3S DRIVE POWER LOW, 
pe RKCS RKER RKOS RKOA 
au + SERRPC SAEZO SREG: SREG2 SRES3 

;ITEM 8636 

EM36 i DRIVE UNSAFE 
DH1 RKCS RKER RKDS RKO 
Bri t SERRPC SREGD SREGi SREG2 SREG3 

sITEM 837 

EM37 SHES SET 
OH1 RKCS RKER RKOS RKDA 
ert t SERRPC SREGO SREG1 SREG2 SREG32 

:ITEM 100 

EM23 sDATA (COMPARISON) EFROR 
DH23 RkSA EXPCT RECVD RKOA 
gu i SERRPC SREGO S§REGl SREGe SREG3 

sITEM =:101 

EM101 : INTERRUP | OID Nor OCCUR AFTER WRITE 
DH1 sPC RKCS RKER RKOS RKCA 
BT + SERRPC §REGO SREG1 S$REG2 $REG3 

sITEM 102 

—EM102 3 ERR" OR SET 
OH! :PC RKCS RKER RKOS RKDA 
orl : SERRPC SREGO SREG1 SREGe S$REG3 

:ITEM = §©103 

EM103  ;RKODA INCREMENTED WRONGLY 
DH103 :PC EXPCT RECVD 
07103 : SERRPC SREGG SREG! 

sITEM 8104 

EM104  ;RKBA INCREMENTED WRONGLY 

3 

s ETHE FOLLOWING ERRORS OCCUR IN THE NON-EXERCISER PART OF THE PROGRAM. 
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° ERROR POINTER TABLE 

ITEM 

; ITEM 

s ITEM 

s ITEM 

prie3 

HO3 
13:29 PAGE 20 

;PC EXPCT RE-VO 
:SERRPC SREGO SREGI 

7 RKWC orp NOT OVERFLOW TO 0 
:PC RKDA KWC 
:SERREC SREGO SREGL 

sex BITS INCORRECT 
RKCS RKER RKCS RKDA 

‘SERRPC SREGO SREG1 SREG2 SREG3 

‘pera (COMPARISON) ERROR ON READ 

:SERRPC S$REGO SREG1 

;WRITE CHECK ERROR 
:PC RKCS RVER RKBA RKDA 
>SERRPC SREGO SREG1 SREG2 SREG3 

SEG 2233 
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002565 
003572 
003574 

003600 
003604 
093606 
003614 
003616 
093620 
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003630 

22-SEP-"b 

012637 

00S2e27 
001052 
104401 

005737 
001006 
023727 
001005 
104406 
000403 
112737 

MACYI1 27( 1026) 
cge:s° 

CC 10d 

00144C 

001200 

027102 
090340 
027246 
090340 
027346 
000340 
003464 
003472 

000004 
003540 
177570 
177570 
177777 

OO3S4e 

000176 
J00174 
ocod04 

177777 

003632 

d00d4e 

001146 

oc0001 

000020 
009822 
000034 
000036 
000024 
000026 
901106 
901110 

000004 
001140 
001142 
175404 

00017€ 

002134 

I03 
O4-OCT-76 13:29 PAGE 21 

ERROR POINTER TABLE 

:IF POWER FAILED, ON RETURN OF POWER ENTER HERE. 

PFSTRT: JSR PC WATIME Haat SOME TINE 
INCB © FRE"RT : INDICATE THAT THE STATISTICS HAVE 

:7C BE SAVED, IN RETRN FROM PWR FAIL. 

START: RESET “CLEAR THE BUS 
“SBTTL INITIALIZE THE COMMON TAGS 
>: CLEAR THE COMMON TAGS (SCMTAG) ARES 

MOV SSCMTAG, RE ;:FIRST LOCATION TO BE CLEARED 
CLR (RE)+ ;;CLEAR MEMORY LOCATION 
CMP aSWR,RE ;; DONE? 
BNE 76 ;;LO0P BACK IF NO 

0 aSTACK SP ;;SETUP THE STACK POINTER MOV 

s: INITIALIZE A FEW VECTORS 
MOV BSSCOPE. J8IOTVEC ;;I0T VECTOR FOR SCOPE ROUTINE 
MOV #340. astOTVEcee ;:LEVEL 7 
MOV aSTRAP. a#TRAPVEC’:- TRAP VECTOR FOR TRAP CALLS 
MOV #340, JRTRAPVEC+2: LEVEL 7 
MOV SSPURDN, a8PWRVEC ;;POWER FAILURE VECTOR 
MOV 340, d#PWRVEC+2 ;;LEVEL 7 , ; 
MOV 8. .SLPADR >: INITIALIZE THE LOOP ADDRESS FOR SCOPE 
MOV #. .SLPERR -: SETUP THE ERROR LOOP ADDRESS 

:SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
“EGJAL TG A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

MOV akERRVEC,-(SP) ;;SAVE ERROR VECTOR 
MOV #64S aeERRVEC :;SET UP ERROR VECTOR 
MOV sOSWR, SWR ::SETUP FOR A HARDWARE SWICH REGISTER 
MOV #DDISP. DISPLAY ::ANG A HARDWARE DISPLAY REGISTER 
CMP #-1,aSWR >: TRY TO REFERENCE HARDWARE SiR 
BNE 66S >;BRANCH IF NO TIMEOUT TRAP OCCURRED 

7:AND THE HARDWARE SWR IS NCT = -1 
BR 65S >:BRANCH IF NO TIMEOUT 

ENS: Gy 865$, (SP) SET UP FOR TRAP RETURN 

S$: MOV #SWREG, SWR ;;POINT TO SOFTWARE SiR 
MOV #DISPREG, DISPLAY 

66S: MOV (SP)+,a8ERRVEC ;:RESTORE ERROR VECTOR 

.S8TTL TYPE PROGRAM NAME 
TYPE THE NAME OF THE PROGRAM IF FIRST PASS 

INC 8-1 :;FIRST TIME? 
BNE 675 ::BRANCH IF NO 
TYPE 8S > TYPE ASCIZ STRING 

-SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER 
TST dete »:ARE WE RUNNING UNDER XXDP/ACT? 
BNE b°S BRANCH IF YES 
CMP SWR, #SWREG :: SOFTWARE SWITCH REG SELECTED? 
BNE 70$ ::BRANCH IF NO 
GTSHR -:GET SOFT-SWR SETTINGS 

70$ 
69S: MOVB #1, SAUTOB 
708: 

;;SET AUTO-MODE INDICATOR 

SES 223 4 
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CC3630 

ba37e0 
003726 
083734 
303742 

994134 
004140 

OO4e24 
004224 
004230 

004324 

004324 
004326 

000433 

012737 

013737 

122737 
191002 
19S037 
095737 

104401 
000431 

104401 
900435 

104416 
005037 

000040 

000010 

092060 
ooct4e 

004+0e2 

COecso 

177777 

094190 

002060 

004142 

004232 

001264 

MACY11 2711906) 
22-SEP-"6 08:57 

000030 
00932 
907100 
000102 

900041 

052060 

00226C 

O4- 

eS: ASCIZ goes <A 

JQ3 
OCT-76 13:29 PAGE 22 

GET VALUE FOR SOFTWARE SWITCH REGISTER SES 0035 

678 -GET OVER THE ASCIZ 
CCRLF> #RKI1/RKOS PERFORMANCE EXERCISER#: 15>" 12) M@INDEC-11-DZRKH-Fe- CRLF 

#SERROR, SSEMTVEC -EMT VECTOR FOR ERROR ROLITINE 
PPRLVL SeEMTVEC+2 “LEVEL § 
SKUSRVE, JSKML VEC *KWIIL CLOCK SERVICE 
KWPLVL, JeKWLVEC +2 “LEVEL 7 

3 HE FOLLOWING CODE FINDS OUT THE PROGRAM CONTROL MOCE: 
:PAPER TAPE (MANUAL), ACT11, RKDP CHAIN OR DUMP 

es: TST 
B 

723 OASCIZ 
sigs 

38: INC 

B 
--74§: .ASCIZ 
738: 

7S: ASCIZ 
7. 

TYPE 
BR 

788: .ASCIZ 

XYDPMD “CLEAR *XXDP° Load gpEyice STORAGE 
82.41 :| OADED FROM AN R 
Ste BR IF NOT 
40, XXDEMD “GET DEVICE INDICATOR AND DRIVE ACORESS 5 

‘LOADING RKOS 
#10, XXDPMD “VALID DRIVE ADDRESS ? 
2s -BR IF YES 
XXDPMD >CHANGE TO DRIVE ZERO . 
42 :CHAIN MODE OR ACT1i AUTO ACCEP™ 7 
3$ ;BR IF NEITHER 
725 :TYPE ASCIZ STRING 
1S GET OVER THE ascI2 

(Le) 12> /NOT restige DRIVE / 

-(SP) :CLEAR WORD ON STACK 
XXDPMD, (SP 3 -GET DRIVE ADDRESS 

:TYPE THE ADDRESS 
I :ONLY 1 CHARACTER 
9 :SUPRESS LEADING ZERCS 
ste ‘GET NUMBER OF DRIVES 
#-1 ?FIRST TIME THROUGH HERE ”? 
ST2 :BR IF NOT 
743 53 TYPE ASCIZ STRING 
38 GET OVER THE ASCIZ 

(15) (129/70 TEST’ ORIVE 7 

-(SP) sCLEAR WORD ON THE STACK 
XXDPMD, (SP) “GET ORIVE ADDRESS 

; TYPE THE DRIVE ADDRESS 
1 “ONLY 1 CHARACTER 
0 ; SUPRESS LEADING ZEROS 
76 -; TYPE ASCIZ STRING 

> “GET OVER THE S$ ASCIZ 
7 HALT PROGRAM, Gel. RKDP PACK AND REPLACE IT/<15)«12> 

78S 33 TYPE ASCIZ STRING 
:GET OVER THE ASCIZ 7$ 

“WITH A WORK pack: CLEAR LOCATION 4¥C, AND RESTART PROGRAM’ 3 

STe: CON. RESET 
CLR DRVPRS ;FIND WHICH DRIVE #°S ARE PRESENT 
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regNDeCe Li-Cer 

C24332 
304334 
204336 
Oo4a4e 
NO4346 
004352 
304356 
994382 
904366 
004372 
504400 
904402 
924406 
904430 
OO+4 14 
004416 
994422 
0044204 
004426 
004430 
004434 
CO4+449 
OO444e 
OO4445 
9044S0 
204454 
CO44SE 
Ol446e 
004464 
OO4466 
094472 
004474 
004476 

004500 

904594 

004530 
004534 

00453h 
OS4S4. 

JO4S44 
OO4SE9 

nHaeF 
c2-SEP-7e 

JOSCOS 

104401 

010246 
104403 

001 
000 

c00e41 
006332 
096902 
096002 
906002 
042702 

010237 
104420 

032702 
001003 

0S270e 
000402 

002060 

001264 
o20c90 

009010 

001264 

002254 

O0236e 

002272 

b 2761006) 
KO3 

D4-0CT-76 13:29 PAGE 2 
SET VALUE FOR SOFTWARE caiTCH REGISTER SES 202 

CLR RC 
CLR Re 7 
¢LR POR sCLEAR DRIVES PRESEN” TABLE 
CLR PO=+2 
“UR POR+4 
CLR POR+6 
MOV sPOR RI 
MGV SkEY R23 

1S: MOV R2 aRKOA sSELECT @ DRIVE 
BIT 200, JRKCS Is IT IN SYSTEM” 

MOV 2 QORV =LOAD DRIVE ADDRESS INTO QORV 
ORV. RESET RESET THE DRIVE 
TST XXDPMD “PROGRAM LOADED FROM AN RKOS ? 
BEG 2g :BR IF NOT 
CMPB =—s-RO., XXDPMD “LOADED FROM THIS RKOS ” 
BEG 3$ -BR IF YES 

25 MOVB RO, (R1)+ “STORE THE ORIVE NUMBER 
MOV R2|(R3)+ -STORE ADDRESS IN KEY TABLE 
INC DRYPRS {BUMP THE NUMBER OF DRIVES COUNTER 

38: ADD #29000, R2 "NEXT DRIVE ADDRESS 
INC RO "NEXT DRIVE NUMBER 
CMP #8. .RO “GONE ALL DRIVES??? 
BNE 1$ "LOOP TILL DONE 
MOV DRYPRS,R3 -FIND WHICH DRIVES ARE TYPE F 
BEQ ST4 -BR IF NOT DRIVES PRESENT 
MOY PDR, RI 
CLR RO . 
CLR Re 
TYPE MSG20 

4: MOB tR1).Re -GET DRIVE NUMBER 
MOV R2,Rb 
BLT g 

TYPE =, MSG24 

MOV R2,-(SP) :TYPE THE DRIVE NUMBER 
TYPOS 
.BYTE 1 
"BYTE 0 
¢Lc MOVE ORIVE NUMBER TO BITS 15,1413 
ROR Re ‘BITO TOC 
ROR Ro -BITO TO corns 
ROR Ro -BITO TO BIT14 ¢. 
ROR Ro ‘BITO TO BIT13 
BIC #17777,Re -CLEAR ANY EXTRANEOUS BITS 

MOV R2, QDRV 
ORV. RESET sRESET THE ORIVE VIA GDRV 

BIT #20000 .R2 -EVYEN DRIVE NUMBER??° 
BNE S$ :NO - CLEAR BIT 

BIS #20000, R2 -MAKE IT AN OCD DRIVE 
BR b$ 
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MG INDE S-11-D2RKH-F MACYLL 27.1206) OM-OCT-76 13:29 PAGE 24 
CIORKHE.P1] © 2e-SEP-7E 58:57 GET VALUE FOR SOFTWARE SWITCH REGISTER ° SEs 2227 

1183 BONSS2 O427Ce 529000 cs: BIC #20000, R2 “MAKE IT AN EVEN CSI, 

1:25 OOMSSE O10277 174446 bS: MOV R2. SRKDA sSELECT THE NEW CPIVE 
lize O04Sb2 O32777 S0025C 174426 BIT 206, aRKDS ; NGKE SURE DRIVE 1S IN SYSTEM 
ite 004570 001420 EQ -IF NOT, SKIP THIS TEST 

1:29 204872 012777 DO001i 174422 MOV 11, ORKCS -START A SEEK TO CYL 2 
1130 DOHESS 104417 sepigo | 174NG CON. ROY 30. aRKDS ity CONTROLLER 

7? 190 174406 #100, 
ne Baers Abioi OO ~ Be NG > TYPE DRIVE 
1:34 ODME12 152711 COS200 BISB #200, (R1) sYES - SET THE F TYPE BIT 
1:35 OC4616 104401 CC2375 TYPE —, #SGeS 
7738 004622 032777 O0Ci00 174366 7S: BIT #100, 2RKDS sWAIT FOR HEADS TO STOP 
1138 OO4E3C 001774 BEQ 7§ . 

1149 32 105737 o01e53 Qs: TSTB ss ERSTRT 
tial B04636 O0idle BNE 9§ 

t'43 OOM64O 032777 OpO0Ne 174272 BIT 8SW1, aSWR sSERIAL NO. SW SET? 
ies DOYE4E OCIH4OE BEQ 9s 2 NO 

i 94650 40, 9 TYP MSG17 -TYPE “SR NO” 
738 fate ete Gesee RODEC REA FBOM NOY INPUT 
ii48 204656 906390 ASL RC =SAVE SERIAL NC FOR THE DRIVE 
1243 OO4660 12660 oC12b6 MOV (SP)+, SRNO: RD) 

TTEY pO4GEY g0S20! 9S: INC RL 
i752 904666 90303 OES R3 
1162 OO4E70 902300 act 4§ 
2sBe  conb?e 10801 OCle23 TYPE —-, SCRLF 
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004676 
00470e 
004706 
004712 
004716 
004720 
094724 
904730 

004732 
004736 

004742 
OO4744 
004746 
004750 
004754 

004756 
004762 

004764 

004770 
004774 
004776 
005002 
oosoo4 

005010 

* O005Cle 
005016 

005032 

005120 

002012 

162700 
012701 

006300 
005201 
001375 
162700 
000415 

012713 
000413 

013700 

005737 

162700 

010013 

012712 
032777 
001510 
104401 
000432 

017374 
002052 
o920S4 
017432 

017700 
001540 

000040 
177772 

o0ccoe2 

147776 

C17676 

000040 

009500 

006990 

032412 
000100 

005034 

174114 

M03 
O4-OCT-76 =13:29_ PAGE 2 ing 

SET VALUE FOR SOFTWARE SWITCH REGISTER 

:'MAXBA’ IS THE HIGHEST BLS ADDRESS (MEMORY) TO WHICH CATA TRASFERS TAN 
: BE Oat Re a3 Peper 
; MAXBA” ITS FIGURED USING THE FOLLOWING ALGORITHM: 

-1. IF KT11 IS NOT PRESENT, 
-@. GND THE PROGRAM IS RJN'UNDER XXOP, THEN THE TOP 1.5 K IS RESERVED 
“AND THE ‘MAXBA’ IS COMPUTED (§LSTAD-6000). 

AND THE PROGRAM IS NOT RUNNING UNDER XXDP. THEN THE TOP 320 WORCS 73. 
:ARE RESERVED FOR ’MOM’ .LOADER.ETC. AND THE *MAXBA’ IS COMPUTED (S§LSTAD-SOQ:. 

;2. IF KT11 IS PRESENT, 
:A. AND MORE THAN 28K’ MEMORY IS PRESENT, THEN THE MAXIMUM BUS ADDRESS 
1S 147776 (OCTAL). , 
:B. AND LESS THAN 28K IS PRESENT, THEN THE TOP 2k IS RESERVED FOR RKOP 
MONITOR AND. ‘MAXBA’ IS COMPUTED. 
[FIGURE OLT THE AVAILABLE MEMORY AND ’MAXBA 

ST4: JSR PC SSIZE ;GO SIZE THE MEMORY 
MOV #BASEBA, Re INITIALIZE POINTERS 
MOV BMAXBA, R3 
TST SKT11 -KT11 AVAILABLE? 
BPL 4§ :NO 
MOV SLSTBK,RO “GET THE LAST BANK OF MEMORY 
CMP RO, #1S40 :28K OR MORE? 
BGE 3$ : YES 

SUB #40,R0 :BACK UP 2 K’S (RKDP MONITOR, ETC.) 
MOV #-6;R1 “AND FORM THE MAXIMUM BUS ADDRESS 

?FOR DATA TRANSFER 
1S: ASL RO 

INC Ri 
BNE 1S 
SUB #2,R0 

2s: BR 6$ 

38: NOV #147776, R31 sFOR 28K OR MORE, THIS IS THE ’MAXBA‘ 

4g; MOV SLSTAD,RO :KT11 NOT PRESENT, GET THE LAST 
“AVAILABLE ADDRESS 

cs: TST ato 5 'XXDP" LOADED PROGRAM ? 

SUB #500, RO =NO, SAVE THE LAST 320 WORDS 

8S: SUB #6000, RO sSAVE THE LAST 1.SK OF MEMORY (RKDP 
-MONITOR, ETC.) 

6S: MOV RO, (R3) :SAVE THE MAXIMUM BUS ADORESS(MAXBA) TO 
:WHICH DATA TRANSFER CAN BE DONE SAFELY 

7$: MOV #PGEND, (Re) : *BASEBA’ 
BIT 8SWOb, ISHR 
BEQ ST3 
TYPE 65S =: TYPE ASCIZ STRING 
BR 4§ +-GET OVER THE ASCIZ 

i408: ASCIZ <15)<12>/TYPE OCTAL BUS ADDRESSES FOR DATA XFER, BETWEEN / 

SES 0038 
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O0S21e2 
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037476 
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0077 16 

037476 
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NQ3 
O4-OCT-76 13:29 PAGE 26 

GET VALUE FOR SOFTWARE SWITCH REGISTER 

;'BASEBA’ 

3: TYPE ASCIZ STRING 
3:GET OVER THE ASCIZ 

: *MAXBA’ 

UE LE 

;CORRECT LO LIMIT” 

sCORRECT LO LIMIT? 

; *BASEBA’ 

s; TYPE ASCIZ STRING 
«GET OVER THE ASCIZ 

;CORRECT HI LIMIT? 

CORRECT LO LIMIT? 

; *MAXBA’ 

;8K MEMORY - CLOBBER XxDPT 

;BUT SAVE LOADER 
;PROGRAM RESTARTED AT 210? 

MoV (Re), -( SP) 
TYPOC 
TYPE 675 
BR b6$ 

--67§: (ASCIZ “7 8» 
66s: 

MOV (R3),-« SP) 
TYPOC 

9$: 
TYPE $ 
BR 6 ; 

jib: SASCIZ  ¢15><129/L0 Limit? / 

RDOCT 
MOV (5P)¢+ RO 
CMP RO, (R2) 
BLO 95 
CNP RO, (R32) 
BHIS 9 
MOV RO, (R2) 

108: 
TYPE 718 
BR 20S 

sigs: SASCIZ. §¢15)«12>/HI Limit? 7 

RDOCT 
MOV (SP)+.R0 
CNP RO. (R3) 
BHI 10 
CMP RO. (R2) 
BLos }63=s«é: 
MOV RO, (R3) 

S73: CMP MAXBA, 83747 
BGE 1S 
MOV #37476, MAXBA 

1S: TSTB so FRSTRT 
BEQ BCTST 
IMP EXRCSR 

:NO 
sYES, SKIP TEST 1 70 7 

SES 2239 
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“Ae 32 2701006) 04-OCT-76 13:29 PAGE 2 
o8:S° GET VALUE FOR SOFTWARE SuITCH REGISTER SES To4o 

:THIS IS THE BEGINING OF THE CONSTRAINED TESTS AIMED AT CHECKING THE 
:CIFFERENT BOUNDARY CONDITIONS OF RK11/RKOS 

AF TRO OUT He eat ht a 8 TO BE J RIERA 
201306 O01476 PLIZE PTR TO ORve 

1264 901500 MOV ORVPRS, DRVCNT R OF DRIVES PRESENT 
174160 OC:502 NXTORV: MOV = SORVPTR, GORV SAVE DRIVE. s(BTTS 16-19) 
o239e S2i4*E ACD = aa. DRVP TR SINCRMENT PTR TO NXT DRVS 
01529 C QRVCNT DRIVES? 

. stl iNO, GO TEST THIS DRIVE 
CoP Ie IME 0 EXRISR :ALL CONE, GC TC EXERISE® PAR” 

i Se ee, ee ee a A . & - =
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MRINDEC-12-D2RAHAE MACYS! 27.1006) ON-OCT-76 13:29 PAGE 22 
CORRMF.P11 © 22-SEP-7— 8:57 Th PERFCRM WRITE CF 401 WORDS 1 SECTOR + 1 WOPtS. SE5 704 

1 : SSSSESSESSSSHELEREFSLERESESSSSHESFSSLFLELSHHLEARSESSSESHSLSLESSED 

l :$7EST ] PERFORM WRITE OF 40! of OROs (1 SECTOR + | WORDS 
ft 4 -THIS TEST PERFORMS & WRITE OF 401 WORDS (1 SECTO® + WORD. ANS 

1264 SCHECKS IF RKDA,RKBARKWC INCREMENTED CORRECTLY.WRITING IS OCNE 
1265 :ON CYLINDER 0, SURFACE 0, SECTORS O.1 AND 19.11. IT Si 

| 1266 :NCTED THat rts ie, IS A BQURGARY Rone ton TRANSFER. THE VALIDI*Y 
| lab? OF THE TRANSFER 1S CHE-KED IN THE NEXT T 

1268 [DATA PATTERN WRITTEN 15 LLLI11. 
i268 i  RRPEREESSERESEREESEEEEDEDEEEESESEESESSEREEEOEEEES9 5000000000404 

1g? p0S34C coo0d4 brs SCOPE 
{ ¢ 

ter 342 013701 ociso2 MOV QORV.RI :GET RKDA 
i528 apesie pi Be may R: Re :SAVE RKCA 

| Ggm4 SOBSSC Deerde a0dzce ano 82. Re -EXPCTD RKDA AFTER WRITE IS DONE 

e-8 005354 (12737 005362 oC11IC MC\ #18, SLOERR sRETURN ADDRESS FOR LUPING 

1278 005362 104416 1S: CON. RESE” 

oa poesee ee 7 oon REeET sCLEAR MASK BITS IN POLLING LOGIC v L © 

| Yoel kaa Apaas Uiti1i 032422 2s: MOV 111111. CBUF : PATTERN 7 are TTEN 
1282 005376 012793 o004%1 MOV 8401 8 WORD COUNT FOR WAAITE 
1283 005402 904737 906230 J PC. danar-e ?GO DO WRITE 

1208S 905406 104101 ERROR 101 s INTERRUPT DID NOT OCCUR AFTER WRITE 
32a 005410 004737 o2c0eC SR PC. CHKCS “CHECK ERROR BIT IN RKCS 
1287 O0S414 104102 ERROR 102 SERROR BIT IN RKCS SET ON OCING WRITE 
1p88 OOS41E 004737 Oe0C34 JSR PC CHKDA :CHECK IF RKDA INCREMENTED RIGHT 
$89 O0S422 104103 ERROR 103 ?RKDA DID NOT INCREMENT RIGHT AFTER 
$290 ‘A WRITE OF 40! WORDS. 
1291 DOS424 004737 020136 JSR Po CHKWC “CHECK IF RKWC OVERFLOWED TO 0 
lege 005430 194105 ERROR f *RKWC DIC NOT OVERFLOW TO C AFTER 
i293 tf WRITE OF 401 WORDS. 
12% 90S432 932701 oOCOID BIT 81°. Ri} “SECTORS 10,11 WRITTEN? 
1295 905436 OC1005 BNE TS72 : VES 
1296 OOS440 062701 pocde F #12.) “RKDA TC BE USED NEXT .SEC 10) 
1297? 905444 OEE702 OOOCIE ADD 816.Re SEXPCTD RKDA AFTER WRITE IS 1SONE 
S296 (358459 «ASC 747 BR 2s 760 WRITE SECS 10,13 
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DOY 
DIRKMAF macy 31 27:1006) ON-OCT-76 13:29 PAGE 29 o 

c2-SEP-7& 78: 5° Te READ & CHECK "MAT 4C1 WORD WRITE WAS CONE CCRREZTLY Sta cistz 

iteep tt ecar ss CHEK THAT 40] WORD URITE AG GCNE CORRES” 

TSTEST 2 REAL $ CHECK THAT 401 WORD WRITE WAS OCNE CORRES”. 
;THIS TEST PERFORMS fF READ OF THE 401 WORDS WRITTEN °N THE 
PREVIOUS TEST AND CHECKS THAT THEY WERE CORRECTLY READ. MCRES: Ee 
IT CHECKS THAT GNLY ONE NON-ZERO WORD (401TH) WAS WRITTEN IN "HE 
-SECOND SECTOR AND THE REST OF THE WORDS ARE ALL ZEROS. 

FERRE SSSSSEEREEEEEEEESEREEESESESSSESEERESESEES PEERS SD ESE SSE EE 

poco tito: SCOPE 

O13701 20:562 MOVs. QDR... “GET ORIVE 8 
9ie737 «80S466 oscil MOV 91S, $LPERR ?ADDRESS FOR LUPING ON EROR 
LOS41§ 1S: CON. RESET 
14420 ORV. RESET 
LO4416 CON. RESET 

:CLEAN UP THE DATA BUFFER 
004737 06360 SR PC, CLEANBUF :INTG MICH REAC WILL 

912703 o0100¢ MOV $1000,R3 “WORD COUNT 

904737 906252 JSR PC, DOREAD -GO DO A READ OF 2 SECTORS 
:FROM DISK ADDRESS GIVEN IN R1 

104101 ERROR 101 : INTERRUPT DID NOT OCCUR AFTER 
: READ OF 401 WORDS WAS DONE. 

004737 o2002C JSR PC. CHKCS CHECK IF EROR BIT IN RKCS SET? 
104152 ERROR C2 -EROR BIT IN RKCS SET ON DCING A 

*READ OF 401 WORDS. 
012704 232412 MOV sCBUF RY :STARTING BUS ADDRESS, INTO WHICH READ 
oblast ter MOV RY Re HAS DONE 
904737 o200Se JSR PC’ CHKBA “CHECK IF RKBA INCREMENTED RIGHT 
104104 ERROR 104 sRKBA OID NOE INCREMENT RIGHT AFTER REAC 

012705 177764 MOV 8-14.R5 *RLLOW le ERRORS, AT THE MOST 
0220712 Jiih11 2s: ¢ ellisi1, cre ; CORRECT DATA READ? 
001410 BEQ 3$ : YES 
012737 111111 OCLIE4 MOV B1J1111,$REG1 GET EXPCTD DATA WORD 
004737 OOSE44 JSR PC ERINE 1 GET ERROR INFORMATION 
104199 ERROR 100 “CATA ERROR OCCURRED WHEN A 

\ READ OF 401 WORDS WAS DONE 
:THE DISK ADDRESS FROM WHERE 
THE DATA WAS REAO INCORRECTLY 
:1S GIVEN IN THE ERROR MESSAGE 

INC RS ;REPORT le ERORS AT MOST 
O0i4e1 BEG 6$ 
005722 3s: TST (R2)+ ; INCREMENT POINTER 
O2eCee7 033414 CMP R2,s0BUF+1002  ;CHECKED ALL 401 WORDS? 
001361! BNE 2s 

00S712 4§: TST (Re) i CHECK THAT REST OF 377 WORDS 
001407 BEQ S$ SARE ALL O’S 
005037 001164 CLR $REG1 :GET EXPCTD DATA WORD (0) 
004737 O0S644 JSR PC ERIN 1 GET ERROR INFO 
104100 ERROR 100 ;DATA ERROR. IN A PREVIOUS 

:TEST A WRITE OF 4O1 WORDS 
361 SECTOR + 1 WORD) WAS DONE 
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MAINOEC-11-D2RKH-F CYL) 2711006) 4-97-76 13:29 PAGE 30 
DZRKHF.P1! 22-SEP-76 08:57 T2 REAL % CHECK "HAT 4C1 WORD WRITE WAS CONE CORRECTLY SE% 2242 

1385 ;NOW THESE 2 SECTORS WERE 
1356 “READ IN THE SECOND SECTOR 
1367 !THE FIRST WORD IS A NON-ZERC 
1358 ; WORD cut CH ue WRITTEN BEFORE) 
1353 "HE REST 
1360 “SHOULD BE fee oenee IF 
1361 :THE WRITE WAS DONE CORRECTLY 
ies -($ READ IS DONE CORRECTLY) 

1364 OOSE1L4Y 005205 INC RS :REPORT 12 ERORS AT MOST 
1365 O0SEI6 OC:4 BEG 63 
1 O35 785 Ss: TST "Res sALL WOROS CHECKED? 
i Sho Dee? os412 CoP R2, sDBUF +2900 
7368 905626 001363 BNE 4§ SIF NOT GO BPR 

2372 906630 932791 po0o210 6S: BIT 810 Ri sWERE SECTORS 10,11 REAG 
ist: 368624 O01036 BNE TST3 : YES 
1372 SOSEIE O€E7S! ODCTIE aco 812,R1 FROM NEL RKOA, SEC 1C 
1373 OOSE42 =O6S7 11 BR 1$ ?GO0 Back GND READ FROn SECS 19,1: 

1375 sERINE 1 
1376 -AT THE TIME OF ENTRY: 
1277 *R2 CONTAINS ERRORING BUS QODRESS (WHERE DATA ERROR OCCURRED). 
1278 >(R2) CONTAINS BAD DATA THR” WAS READ BACK FROM DISK. 
1379 *R1 CONTAINS DISK ADDRESS WHERE REAC BEGAN. 

136] OOSE44 019237 cO11b2 ERINFL: MOV RE §PES0 :GET BUS ADDRESS OF DATA ERRCR 
1325 Reeds RivgeS Gol ibe MOV res SRE 32 :GET BAD DATA WORD (READ) 
:3e3 OOS6e4 O1crus MOV Rl. -(SP) 
1384 OOSESE Oe0227 033410 CMP Re’ sDBUF+776 =: FIGURE OUT THE DISK ADCRESS 
13@¢ OOS662 9C2901 857 13" WHERE DATA ERROR OCCURRED 
1386 COS6EY 995316 DEC ‘3p, 
1387 OCShEE OcS216 1S: INC \SP) 
1288 70 O32716 o0cd10 BIT #10, (SP) 
1388 OOSE74 O0140S BEQ 2$ 
1390 O0SE76 032716 ooc0o4 BIT 4, (SF) 
1391 O0&702 90;402 BEQ es 
1293 095704 %2716 ocOo0O4 ADD (SP) 
1293 905715 012637 001170 2s: MOV es, $REG3 
1304 S0E714 900267 RTS 
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O4-OCT-"6 13:29 PAGE 31 
T3 PERFCRM WRITE OF le SECTORS + 1 WORD 

S  PEERERSHEREREHLREESSEESSRSSSSSSELESSESSSSLESELAESLILELSSLASISEL IS 

:S7EST 3 PERFORM WRITE OF i2 SECTORS + 1 WORD 
:THIS TEST CHECKS FOR ANOTHER BCUNDARY CONDITION, I7 
PERC ORNS 8 WRITE OF 12 SECTORS + WORD. KOA RK BE 
ZRKWC ARE CHECKED TO SEE TF THEY ARE INCREMENTED CORRECTLY. 
:VALIDITY OF THE DATA WRITTEN IS CHECKED IN THE NEXT 
TEST. BATA 18 WRITTEN ON SECTORS Q-1},  BUREACE 9 
:CYLINDER G (6OC1TH WORD ON SECTC URFACE 1, CYL_O). 
jALSQ ON SECTORS O-11, SURFACE 1 (BOO1TH WORD ON SECTOR 
gu, & 

se PHERESREA EE REEEELEREEEEEEEREEERSEESERESEEERESESEEERSESRES EE ESS 

+673: SCOPE 
MOV @DRV Ri :SET DRIVE 8 
MOV si$ $LPERR > UP ON EROR 70 ‘18° 
MOV R} Re 
ADD #2} R2 
MOV #6001,R3 

1s CON. RESET 
ORV-RESET 
CON. RESET 

MOV 844444, DBF “PATTERN TO BE WRITTEN 

JSR PC, DOWRITE :G0 DO WRITE 

ERROR 101 s INTERUPT DID NOT OSCUR ON 
:COMPLETION OF WRITE 

JSR PC, CHKCS :CHECK IF EROR BIT IN RKCS SET 
ERROR 2 -EROR BIT IN RKCS SET ON DOING WRITE 19 

PC ,CHKDA JSR :CHECK IF RKDA INCREMENTED RIGHT 
ERROR 193 ;RKDA DID NOT INCREMENT CORRECTLY 

;AFTER A WRITE OF 6001 (OCTAL? WORDS. 
;(l2 SECTORS + 1) 

JSR PC, CHKWC -CHECK IF RKWC OVERFLOWED TO O 
ERROR 106 ?RKWC DID NOT OVERFLOW TO O 
BIT #20,R1 WRITTEN ON SURFACE 1? 
BNE TST4 - YES 
MOV R2 R} 
ADO #26, R2 =SURFACE 1 
MOV #5401,R3 *WORD COUNT 
BR 13 -GO WRITE SURFACE 1 

awe ee 
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MAINDEC-11-D2RKH-F MACY!! 27(1006) O4-OCT-76 13:29 PAGE 32 
D2RKMF.P11 22-SEP-76 08:57 TH READ $8 CHECK THAT 6001 WORD WRITE WAS DONE CORRCTLY SES 7245 

1437 s  FEREREEEEESERELERAFLERESLESSELESSALLELAERESLALELRARSSESSALLES ESS 

14 :ATEST 4 FAD & CHECK THAT 6091 WORD WRITE WAS CONE CORRCTLY R 
14 ;THIS TEST CHECKS THAT THE 6001-WORD WRITE THAT WAS CONE IN THE 
1440 ;PREVIOUS TEST WAS CORRECT, ESPECIALLY THE LAST 401 WORDS. THE 
144] ‘FIRST WORD OF THE SECTOR(’ IN WHICH THE GOOITH WORD) IS WRITTEN 
1442 -IS THE ONLY NON-ZERO WORD IN THAT SECTOR. THE REST 377 WORDS APE 
1443 *ALL ZEROS. IF THE WRITING WAS DONE CORRECTLY. 
l444 -  FEREREEEERERESERE RED ESESEREESEESSEEELEEASEEEEEREESEE SEE EEEEEES 

1445 932 o90004 tory: COPE 
1446 006034 0137C1 901502 MOV GDRV,21 -GET DRIVE 8 
144? 996040 062751 900013 ADD #13,R1 “DISK ADDRESS FROM WHERE READ IS CONE 
1448 OO6044 012737 O060S2 001115 MOV 81$,$LPERR 
1449 OOS0S2 104416 18: CON. RESET 
2450 OO69S4 1O44e° ORV. RESET 
1B} N05956 1344i6 CON. RESET ‘ 
et3S 

1453 006069 004737 906360 JSR PC, CLEANBUF -CLEAN UP THE BUFFER INTO WHICH 
1454 “READ WILL BE DONE 
1455 -SET UP RKDA 
1456 “SECTOR 11, SURFACE 0 
Ne? 006064 012703 o9ciC00 MOV 81000,R3 “WORD COUNT 

1459 006070 904737 906350 Isa PC DOREAD :GO READ 1000 WORDS (2 SECS) 
1460 006074 104101 ERROR 10! ‘INTERRUPT DID NOT OCCUR AFTER 
1461 -COMPLETION OF READ 
} 006076 004737 Ocen020 JSR PC CHKCS -CHECK IF EROR BIT IN RKCS SET 
1463 O0€102 104102 ERROR 102 *EROR, (RKCS) SET ON DOING READ 
1464 096104 012704 c3e412 MOV SOBUF,RY : STARTING BA OF DATA BUFER 
1465 006110 o10402 MOV RY, Re 
1466 OO6112 737 ©O20056 R PC’ CHKBA -RKBA INCREMENTED CORRECTLY? 
1467 OO6116 104104 ERROR 104 *RKBA DID NOT INCREMENT CORRECTLY 
1468 006120 01270S 177764 MOV 8-14 RS 
1469 O06124 Oe2e712 O44444 2s: CMP 844444" (RO) sDATA WORD OK? 
1470 606130 O51416 BEQ 3$ 
$471 006132 912737 o44444 001164 MOV #44444 SREGI -NO, GET EXPCTD DATA KORD 
1472 006140 994737 Sose44 JSR PC ERIAF I :GET, OTHER ERROR INFO 
1473 OOGI44 104100 ERROR 100 “DATA ERROR. A WRITE OF 6001 
1474 “WORDS (12 SECS - 1 WORD) WAS DONE 
1475 7IN A PREVIOUS TEST. THE LAST TWO 
1476 *SECTORS (LAST 401 WORDS) WERE READ 
1477 “BACK. THIS ERROR INDICATES THAT 
1478 :SEC #11 (LAST BUT ONE SECTOR) GAVE 
1479 ?BAD DATA WORDS 
1480 006146 995205 INC RS “REPORT 12 ERORS AT MOST 
1481 O961SO O0l4el BEQ $ 
1482 O06152 905722 3S: TST (R2)+ s INCREMENT POINTER TO BA 
1483 006154 020227 033414 CoP R2,#0BUF+1002 ;CHECKED 401 WORDS? 
1484 OO6160 001361 BNE 25 
1485 906162 905712 4g: TST (R2) sCHECK THAT THE REMAINING 377 
1466 006164 901407 BEQ S$ “WORDS OF THE LAST SECTOR (SEC a0) 
1487 906166 005037 001164 CLR SREG1 :WERE READ BACK AS 0°S 
1488 096172 004737 cOsE4Y JSR PC. ERINFL 
1469 006176 104100 ERROR 100 ;DATA ERROR. IF WRITE WAS DONE CORRECTLY 
1499 -IN THE PREVIOUS TEST, THE LAST SESTOR 
149] ‘OF THE DATA BLOCK (12 SECS + 1 WORD) 

;SHOULD CONTAIN ONLY 1 (FIRST) WORD 
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| Dose-F.P11 © 22-SEP-7& 08:5 T4 REAC & CHECK "HAT 6001 WORD WRITE WAS CONE CCRRCTLY SES Zl4e 

1493 :AS NON-ZERG. THE BEST 377 SHC.f BE 
, 1494 SALL O'S. THIS ERPOR INDICATES” THe” 

1495 THE SOME OF 377 WORDS 
| 1495 sWERE NOT CORRECT 

1497 006200 995295 INC RS “REPORT 12 ERORS AT MOST 
1498 006202 OC:494 BEC b§ 

, 1499 295834 995722 ss: TST (R2)+ s INCREMENT POINTER 
153¢ O962% Oedee? OB4412 oMP Re. eDBUF+2000  ; CHECKED ALL WORDS” 

| 1561 206212 001363 BNE 4§ :NO 

, 1593 996214 032701 oocc20 6S: BIT #20,R1 ;DONE CHECKING FOR SURFACE 1° 
1594 906220 001970 BNE TSTs ;YES 
1525 3osee2 Obe701 ococec Roo 820,R1 :S0 SET UP FOR SURFACE 1 

"$808 Scbe2z& OCCT L) BR 1§ :G0 BACK & READ SURFACE’ ! 
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"EINDEC-11-D2RKH-F MACYS1 27.1006) _O4- OcT-75 12:29 PRGE 34 
DRKHF.P11  e2-SEP-7e 09:s* T4 EAC 8 CHECK THAT 6001 WORD WRITE WAS DONE CORPCTLY SEQ 224? 

a i POWR TE PERFORM R N Sk.A NIRY, 91 CONTA ba.) 
ten FS a CL NASM Nc’ SAL UCIR PMR: ML BM CMEAOSATN ane ac tote 
1816 1(RKWC). *DBUF’ CONTAINS THE DATA TO BE WRITTEN. NOTE IBA BIT IS SET. 

151g sWRITE IS DONE IN INTERRUPT MODE. IF THE INTERRUPT DOES NOT OCCJR WITHIN 
151 :@ CERTAIN TIME, RETURN IS MADE TO THE ERROR MESSAGE FOLLCWING THE "158° 
1514 :CALL. IF THE INTERRUPT OCCURS, RETURN ADDRESS IS ADJUSTED TO SKIP OVER 
1515 : THE ERROR MESSAGE. 

1517 006230 012777 OO4O02 172764 DOWRITE: MOV #84002, aRKCS “WRITE, IBA 
1518 006236 019177 172766 DOXFER: MOV R1, aRKDA "ADDRESS THE DRIVE 
1519 O068242 010377 1727 MOV R32’ IRKWC ?XFER THIS # OF WORDS 
1529 477 172752 NEG ORKWC 
1521 GO062eS2 012777 d3ed12 172746 MOV sOBUF .IRKBA sUSE THIS BLS ADDRESS 
1522 O0€260 012777 O06349 172752 MOV #33, SRKVEC :SET UP INTERRUPT VECTOR 
1523 O06266 OOSO46 CLR -(SP) =NEW PSW 
1524 O96270 O12746 006276 MOV #18,-(SP) *SET NEW PC TO STACK teteseeeee 
i525 906274 900002 RTI 
1526 O06276 952777 OOC10l 172716 1S: BIS #101, aRKCS -SET IDE, GO (WRITE. IBA” READ? 
1827 006304 005937 O01466 CLR ctcnt 
1528 O06310 012737 177760 001470 MOV 4-20 CICNT! 
1529 OO63!E 005237 O01466 2s: INC Cnt -WAIT FOR INTERRUPT 
1530 006322 001375 BNE 

1532 006324 905237 901470 INC CICNT! 
1533 006330 001372 BNE 2s 

1535 906332 004737 d21740 JSR PC, GTHRG :TIMED OUT, INTERRUPT DIC NOT OCCUR 
1536 006336 000207 RTS pC “RETURN TO’ THE EROR MEASGE 

1636 206340 o22626 35: CMP (SP +, (SPi+ RESTORE STACK POINTER 
i539 OCe342 Ose716 coocce ADD (SP j ADJUST RETURN ADDRESS TO SKIF OVER 
1&4 CCES46 §=00C227 RTS Re :EROR MESAGE ON RETURN 
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T4 READ & CHECK THAT 6001 WORD WRITE WAS DONE CORRCTLY 

:THIS ROUTINE PERFORMS A PEAD ON THE DISK.AT THE TIME OF ENTRY R} “AINS 
THE DISK ADDRESS FROM WHERE THE READ IS 70 BE OO R2 CONTAINS rie WORD” 
:CCUNT \RKWC). READ WILL BE CONE INTO DATA BUFFER AT ‘OBUF’. 

:READ IS DONE _IN INTERRUPT MODE. IF THE INTERRUPT DOES NOT OCCUR WITHIN 
iA CERTAIN TIME, RETURN IS MADE TO THE ERROR MESSAGE FOLLOWING THE ‘JSF’ 
:CALL. IF THE INTERRUPT OCCURS AS EXPECTED, RETURN ADORESS IS ADJUSTED 
iT) SKIP OVER THE ERROR MESSAGE. 

COREAD: MOV #4, JRKCS ;READ 
BR DOXFER 

ae LEANBUF 
:C-EANS OUT THE DATA BUFFER (ALL WORDS WRITTEN TO 177777) INTO WHICH THE 
:READ FROM THE DISK WILL BE DONE. DATA BUFFER STARTS AT ’DBUF'AND IS 
:1000 (OCTAL) WORDS LONG. 

CLEANBUF:MOV -—s- #- 1000, Re SET COUNT 
MOV #DBUF RS : INITIALIZE BA 

1S: MOY se22e2, (RS)+ 
INC Ro :DONE ALL WORDS? 

BUFFER STARTING AT (PHYSICAL) BUS 
BNE Is SADDRESS 177000 (177000-200776) 

RTS PC :YES RETURN 

SES Co46 
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Ratnoe’s Li-Dzkxent MACY: 27:1006) O4-OCT-76 13:29 PAGE 3E 

HF.P11 | 22-SEP-7& o8:57 TS CHECk DATA TRANSFER AROUND 32K BOUNDARY 

1567 > FSERESEEEERAEELSERERELSESERESSSSSAARELELASRSEASSRRSLALERALESESEES 

1568 TRTEST 5 CHECK DATA TRANSFER AROUND 32K BCUNDARY 
156 -#THIS TEST PERFORMES A WRITE OF 2 SECTORS ON THE DISK FROM MEMORY 
1S7c *#LOCATIONS AROUND THE 22K BOUNDARY. SECTORS 0.1, CYL_0, SURFACE 
1571 '#0 ARE WRITTEN. PHYSICAL BUS ADDRESSES FOR THE sata BUFFER: 
157¢ -# 177000 70 200776 I.E. (32K-256) TO (32k+255) 

1574 s#CHECKING IS DONE TO SEE IF MEX BITS, RKBA,RKDA,RKWC INCREMENTED 
1575 ¥CGRRECTLY. THEN DATA BUFFER IS CLEARED OUT AND'A READ IS DONE 
i576 -#INTO IT. A CHECK IS MADE TO SEE IF THE CORRECT DATA WAS RECIEVED. 
1577 :#ONLY 12 DATA ERRORS ARE REPORTED. 
157 . EESERERSLERESERESESE EERE SESE EERE EEE EEE ER EEE LE REE EERE EEE EEESE 
1s7 402 gO7004 +875. SCOPE 
1&a9 u04 623727 017705 od2009 CMP SLSTBK, 82000 333K OR MORE OF MEMORY? 
1581 O064l2 193002 BRIS 1S YES 
1562 O964:4 000137 006764 IMP tore i IF NOT, DONT DO THIS TEST 
1583 056429 O12737 SC:690 172352 1S: MOV #1600, 2eKIPARS MAP 28-32K THRU PAR S 
1584 OC€426 Olo737 2920990 172354 MCV #2000, QSKIPARE MAP 32-36K THRU PAR 6 
158s DOE434 012737 30C001 17757 MOV _ J#SRO > TURN ON MEMORY MANAGEMENT 

1587 ;SET UP DATA BUFFER (1000 OCTAL WORDS LONG) FOR WRITING TWO SECTORS 
1588 "ON THE DISK. THE TRANSFER IS DONE AROUND THE 32K BOUNDARY FROM 
1683 =BUS ADDRESS (PHYSICAL) 177000 TO 200776, (32K-256) TO (32+256) 

1591 -DATA IN THE BUFFER IS A COUNT PATTERN STARTING FROM 1 FOR THE FIRST 
1692 :WORD TO (O00 FOR THE LAST WORD. 
1593 -PHYSICAL BUFFER RODRE SS: 177000 10 200776 (32K- 25h TO 32K+2S6° 
1694 O0E44e 912737 cOBNSO 8 3111¢ MOV 823, SLPERR >LUF TO 28 ON EROR (SW 9) 
i595 OOE4SO 104476 2s: CON. RESET 
159 S0E4S2 104420 ORV. RESET 

1698 DO&4S4 012700 900001 MOV #1.RC s INITIO IZE DATA PATTERN TO BE 
4 

1600 O06460 012701 13790C0 MOV #137000,R1 -BA TO START PHYSICAL RODRESS= 177000 
1691 OO6464 010921 38: MOV RO, (R14 <WRITE COUNT PATTERN (1-1900) 
1662 OOE466 005200 INC RO : INTO DATA BUFFER (PHYS ADDRES 
1603 996470 O20027 9001001 CMP RO, #1001 177000 TO 200776) 
1ED4 OOE474 901373 BNE 3$ 
1695 906476 013777 o01SD2 172024 MOY QDRV, ARKDA ;SUR 0, SEC 0, CYL O 
16068 OO6S94 012777 177090 1725!2 MOV #-190O IRKWC sHORD COUNT =2 SECS 
1607 Od6Si2e Olo777 177900 1706566 MOV #177000 aRKBA :BUS A ORES. 
1698 O06520 812777 O00003 172474 MOV 3, IRKCS OES 
1608 N0eSeb 104417 CON.RDY = WAIT bon CNTROL RDY 

1611 956530 904737 Oec0coO ISR PC, CHKCS sANY EROR IN RKCS? 
lie OS6524 104102 ERROR 102 -’ERR’ SET IN RKCS, ON DOING A 
1613 ‘WRITE OF SECTORS (0,1) FROM 
1614 > (PHYSICAL) BUS ADDRESSS 177000 
i615 (177000 TO 200776) 
1616 O06S36 904737 Oetll2 JSR PC, CHKMEX 
1617 sCHECK THAT RKBA OVERFLOWED INTO 
1618 “EXTENDED MEM. BIT (0) OF RKCS (BIT 4) 
1619 “EX MEM BIT O ca 
1629 “GET RKCS,ER,0S,DA 
1621 OO6S542 104106 ERROR 106 “MEX BITS INCORRECT, BIT 4 OF RKCS 
le22 (MEX BIT 0) SHOULD HAVE SET 
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CHECK DATA TRANSFES AROUND 3ek BOUNDARY 

#1000, 83 
Moy 8177009.R4 
ISR Fo CHKBA 
ERROR 104 

MOV QORV, Re 
AcD 82, Re 
JSR PC’ CHKDA 
ERRCR 103 

JSP PC. CHKWC 
ERROR 158 

MOY 84S, SLPERR 
CON. RESET 
ORV. RESET 

MOV #13709C,R1 
CLR (R1)}+ 
EMP P1, #141900 
BNE S$ 

MOV QORV, IRKDA 
MOV #-1000, JRKWC 
MOV #177000, JRKBA 
MOV 85, ARKCS 

CON. ROY 

JSR PC CHKCS 
ERROR 192 

see ee 
iBone a TEE Eee Lela ING at tr7o00 
SE ARTING BUS ADDRESS ee ney eee eae 
eee OUP NOT et REARS FROM AT DATA 
‘BUFFER STARTING AT (PHYSICAL) BUS 
SADDRESS. (77000-20077) 
beer EXPECTED 
“DISK ADDRESS 
:CHECK IF RKDA INCREMENTED CORRECTLY 
RKDA INCREMENTED WRONGLY AFTER 
-A WROTE OF 2 SECTCR (9,1) FROM 
:DATA BUFFER STARTING AT BUS 
:ADORESS (PHYSICAL) 177000. 

sCHECK IF RKWC OVERFLOWED CORRECT_Y 
sRKWC DID NOT OVERFLOW TO O ON 
sDOING A WRITE OF 2 SECTORS FROM 
:BA = 177000 

sNOW, READ IS DONE OF “HE DATA 
"THAT WAS WRITTEN TO SEE iF IT 
>CAN SE READ CORRECTLY 

;LUP TO 48 ON EROR (SW 9) 

;CLEAR THE 1OCO-WORD DATA 
>BUFFER (PA 177000 TO 209776) 
sALL DCNE? 

;NOW, READ BACK INTO THE 
:SAME BUFFER 2 SECTORS 
WRITTEN PREVIOUSLY 

;ADORESS THE ORIVE CYL 9, SEC O, C 
;READ 2 SECTORS 
;INTO THIS BUS ADDRESS 
;READ, GO 

sWAIT FOR CNTROL RDY 

:ANY ERROR IN RKCS? 
“ERROR BIT SET IN RKCS ON DOING 
*A READ OF 2 SECTORS (0,1), CYL O, 
>SUR 0. INTO DATA BUFFER STARTING 
:AT BUS AODRESS 1770000, NOTE AFTER 
:1777776, RKBA WILL OVERFLOW (0) 
-INTO MEX BITS (BIT 4) OF RKCS. 
"IF THE ENTIRE TRANSFER (1000 WORD) 
WAS DONE RKBA WILL CONTAIN 1900 
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“Weck BATA TRANSFER AROUND 32k BCUNDARY Sf> 228: 

sANC BIT 4 OF RKCS (MEX, WILL 3E SE’. 

MOV 8-14. RS sREPORT ONLY 12 ERRORS. 
MOV $137000,Re : STARTING AGORESS OF BUFFER 

MOV 81.R1 hist bere DATA PATTERN 

cH Ri, (Re -CORRECT DATA WORD RECVD? 

ai Re sREPORT THIS ERROR? 
BEQ 95 
INC RS -COUNT ERORS 

MOV R1,$REGO ;GET EXPCTED DATA WORD 

MOV (RZ), SREG! -GET DATA WORD RECVD 
ERROR 107 “CATA COMPARISON ERROR ON DOING A 

*READ OF 2 SECTORS (0,1, CYL 0, SURFACE 0; 
INTO DATA BUFFER (PHYS CB ADDRESS 
177000 °0 200776) 

TYPMSG .MSG13 -TYPE ’PHYSICAL BUS ADDRESS’ 
R Pc. TYPOBO “TYPE THE & DIGIT PHYSICAL BUS ADDRESS 

“WHERE THE DATA ERROR OCCURRED. 

gD #2, Re - INCREMENT POINTER TO BA 

CMP #1001,R1 ;CHECKED THE ENTIRE BUFFER? 
BNE 7§ 

; #ROFF 
CLR ZeSRO : TURN OFF MEMCRY MANAGEMENT 
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MAINDEC-11-D2RKH-F MACYLi 27.1006) O4-0CT-76 13:29 PAGE 39 
OZRKHF.P11 22-SEP-76 08:57 Té CHECK DATA TRANSFER FROM 26k TO 32K Sea 72082 

1711 eet RT OHECK DATA TRANGFER FROM OOK T0 2K 

“TEST 6 Ck DATA TRANSF OM 
t5ts -#THIS T of KORE Q rete FR 4K Haass ERoeek & BUFFER LOCATED AT 29¥ 
1714 #THEN THE DATA IS READ BACK INTG THE SAME BUFFER(28K-32K, AND Ic 
1715 !¥CHECKED TO SEE IF IT IS CORRECT. NCTE THAT THE BUFFER IS FILLED 
174 #WITH ALL 1°S BEFORE DOING THE READ. 

1546 #THE WRITE IS DONE STARTING AT CYLINDER 0, SECTOR 0, SURFACE O. 
1719 PUTT TETSE SET SETTT ESET TOSTSTESITTT TESTES TT TSTT TTT TT TTT TTT TTT TTT eS 

1720 006764 cooco4 té16: SCOPE 

1722 006766 023727 017700 001740 CMP SLSTBK, #1740 © ;32K OR MORE OF MEMORY? 
1723 008774 103062 BHIS 1§ “YES 
1724 006776 000137 097320 Ime 1817 IF NOT, DONT DO THIS TEST 
1725 O007002 012737 291699 172352 1S: MOV #1600, a8KIPARS :MAP 28-32K THRU PAR S 
1726 007010 012737 O00001 177572 MOV #1, a85RO : TURN ON MEM MANAGEMENT 

f 

1728 :WRITE A COUNT PATTERN (1-10000) INTO DATA BUFFER (PHYSICAL ADDRESS _ 
1728 169000-177776). THIS DATA BUFFER WILL BE USED FOR WRITING ON THE CISF. 

1731 007016 012737 oO07C024 001110 MOV 82$, SLPERR -LUP TO 2$ ON EROR 
1732 CO7024 104416 2s: CON. RESET 
1733 00732 104429 DRV. RESET 
1734 007.30 012700 coodo1 MOV #1.R0 sINITIALIZE DATA PATTERN TO BE WRITTEN 
173S 907034 012731 120000 MOY 8120000,8! SINITIALIZE BA (PA=160000) 28K 
173%— 807040 10021 3S: MOV RO, (R1)+ “WRITE COUNT PATTERNS (1-1C000) 
1737 007042 905200 INC RQ’ INTO DATA BUFFER (PA 160900 TO 
1738 OC7044 Oe0027 coco! Cup RO, #10001 177776, 28k-32K) 
1739 0070S0 001373 BNE 3$ 

1741 O070S2 013777 001502 172150 MOV QDRV, IRKDA s WRITE ON SEC O, CYL O, SURI 
1742 O0O7060 012777 :70000 172136 MOV 8- 10090, RKWC WORDS 
1743 OO7066 012777 160000 172132 MOV #180000), SRKBA FROM THIS BUS ADDRESS 
1744 607074 Ole777 800903 172125 MOV aRKes *WRITE, GO 

1746 007102 104417 CON. RDY :WAIT FOR CONTROL READY 

1748 007104 904737 SeDceD ISR PC. CHKCS “ANY ERROR IN RKCS? 
1749 O07110 104102 ERROR 102 :*ERR? BIT SET IN RKCS ON DOING 
1750 ?A WRITE OF 4K WORDS FROM 160090 
1751 : (28K-3eK). visk WRITE BEGAN ON 
1752 :SEC QO, CYL O, SURO. IF ALL 
1753 “WORDS WERE Oar TTEN RKBA SHOULD M OVERFLOM 
1754 AND CONTAIN O. BIT 4 OF RKCS 
1755 "(MEX BIT) SHOULD BE 1 

1757 007112 004737 O201!2 JSR PC, CHKMEX sCHECK IF RKBA OVERFLOWED AND MEX 
1758 :BITS (4) IN RKCS WAS SET. 
1759 007116 104106 ERROR 106 MEX BIT 4 NOT SET AFTER OVERLFOW OF 
1760 ‘ i RKBA. WRITE OF 4K WORDS (28K-32k} WAS DONE. 

1762 : RETURN HERE IF NO ERROR 
1763 007120 012703 010000 MOV #10000,R3 : WORD COUN 
1764 007124 012704 is0000 MOV #160006 ,R4 STARTING BUS ADDRESS 
1765 007130 004737 O200s6 JSR PC. CHKBA “CHECK IF RKBA INCREMENTED CORRECTLY 
1766 007134 = 104104 ERROR 104 ;RKBA DID NOT OVERFLOW TO AFTEP A WRITE IF 4K 
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Cor iSE 

17757e 

BOS 
~HECK DATA TRANSFER FROM 26k TO 32k 

;WORD'S (160000 16 177776, 

pres 6 13:29 PAGE ¥ 

JSR PC CHkWC sCHECK RKWC OVERFLOWED CORRECTLY 
ERROR = 108 sRKWC OxC Je OVEFLOW TO C 

SOFTER A WRITE OF 4K WORD <16005C 
370 EB oth 

mov pege tte SPER sGETURN ADORESS FOR LUPING 

BRV_RESET 

“OV 8:20000.R1 iCeEAR THE DATA BUFFER BEFORE 
rR ‘Rlje :SCING @ REAC INTO I? 
CMF #249900 ,R1 
BNE cs 

MOV QDRV. BRKDA s READ FROM SEC O, SUR 2, CYL C 
MOV #- 10500, aRKWC K WORDS 
MOV 169000; 3RKBA INTO TH:S BUS ACDRESS 

“OV 8S, aRnkcs sREAD, 50 
CON. ROY “WAIT FOR CNTROL RDY 

JSR PC, CHKCS sANY ERROR IN RKCS? 
ERROR 152 “ERROR BIT SET IN RKCS_ON DOING 

'A READ OF 4k WORDS INTO MEMORY 
: ( 160000-177776) 

MOV e-14 RC ?REPORT 12 ERRORS AT MOST 
MoV #120605.82 : STARTING AODRESS OF BUFFER 

4V 81,R! tINITEEL OE DATA PATTERN 

cnr PL. (Re) : CORRECT DATA WORD? 

MOV R1, SRESC :GET EXPCTD DATA WORD 
MeV Re, SRES! -GET DATA WORC RECVD 
EBROR 197 :CATA ERRCR ON DOINS A REAC OF 

[4K WCROS STARTING FROM SEC 2 
CML 70, SUR O INTO MEMORY (15009C- 

TYPHSG ,MSG13 ‘TYPE “PHYSICAL BUS ADDRESS” 
ISR PC Tyeog9 :"YPE OUT *HE PHYSICAL BUS ACDRESS 

“WHERE CATA 
Ms RS :ERROR SCCURRED. R2 CONTAINS 
£9 ag : THE VIRTUAL ADDRESS 

AGG a2,R2 :POINTER TO NEXT BA 
INC RI :NEXT PATTERN 
(Mp 81900,P1 :ALL DONE? 
BNE 6$ “NJ 

CLR 3sSRO :7URN OFF MEM MA@NAGEMEN” 

SEs 2283 
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31 2711006) OM-OCT-76 13:29 PAGE + 
:§? ° PERFORM THE LaRses* PCSSIBLE DATA "RANSFEP Sts l2S4 i

e
 

B
r
e
 

+ 
:PRPRRSSSSODRESSEESER SREP ESEDESRSFEFESES ERPS ELEDESSSSESSES EE EES 

;GET 8 OF SECTORS REQUIRED TC 2 8 3 a 

B69 :DO WRITE OF 8 OF WORDS 
Bee 997400 062601 2s: ADD (SP34,R1 :(CONTRINED In RO). RI CONTAINS 

Ge o07402 oosoo2 CLR Re ?FORM THE EXPECTED DISK 
863 907404 16670 0090:4 3S: sus 814,R1 :ABDRESS - AFTER THE WRITE 
864 607419 1 BMI 4§ :IS DONE. 
G65 OO7412 O62702 900020 ahs) #20,Re2 
G66 OO74!6 000772 BR 3¢ 
867 O07420 062701 o00014 4S; ADD #14 Ri :R2 CONTAINS EXPCTD RKDA 
BB OO74e4 60102 BIS Ri Re :AFTER WRITE IS DONE 
BE? O07426 O0C4O4 BR XFR 

€71 =97430 012703 o40000 ¥FRIBK: MOV $40000,R3 :8 OF WORDS = 16K 
872 OC7434 Ole7D2 O000le4 MOV 8124,Re :RKDA SHOULD INCREMENT TQ 

:THIS AFTER A TRANSFER OF 16k 
“WORDS STARTING AT DISK 
SADORESS = 0 «CYL 2,SUR 1.SEC 4) 

1820 
1821 TETEST 7 PERE ORM ORM THE LARGEST POSSIB_E CATA TRANSFER 
18ee THIS TEST PERFORMS THE LARGEST DATA TRANSFER POSSIBLE 
+863 ITHIN AVATEARLE MEMORY. 

1825 31) IF KTIL IS PRESENT A WRITE OF 16f WORDS IS DONE ON 
182% :THE DISk (PROVIDED 28K OR MORE IS PRESENT). 

Seg ie) IF _KT11 IS NOT PRESENT THEN ALL BUT TOP 1.SK OF MEMORY WILL SE USED 
+628 :FOR WRITING (RKOP MONITOR 
E30 
383: :ALL DATA TRANSFERS ARE DONE STARTING AT BA 'PGEND’. 
1832 TALL_WRITES ARE DONE BEGINNING AT SECTOR C. eve NOER 0, 
633 SURFACE 0. 

1835 ;AFTER DOING THE 'WRITE’ A 'WRITE CHECK’ IS DONE 
2836 :70 SEE IF THE WRITE WAS DONE CORRECTLY. ANY WRITE 
183 “CHECK ERROR IS REPORTED. 
1E38 RePeOPheSEREGESEEEEEOOEESODAGEEEGHEDEEESORETEODA ERASE ROS EEEEES 

1839 907320 990004 tis, SCOPE 
1849 O07322 906727 917432 TST SKT1! ;MEMORY MANAGEMENT PRESENT” 
B41 007326 103904 BPL 18 :NO. 

tes 007330 023727 ¢17700 ac:s42 cp SLSTBK, #1540 26K OR MORE? 
1B 907336 002034 BSE : YES 

1846 OC7340 013703 occ2os4 18: MOV MAXBA, R3 sFIGURE OUT THE MAXIMUM 
1847 OC7344 162703 C3edl2 Sug ePGEND , R3 :XFER THAT CAN BE DCNE 
148 007350 O0C241 cL¢ 
i849 007352 0060C3 ROR R3 sFROM ’PGEND’ TO THE 
esc ;*MAXBA’ 
185: 907354 005001 SLR R} 
1852 007356 019246 MOV R3,-(SP) :PUT DIVIDEND ON STACK .LO) 
1253 362 005045 CLR -( SP) : (HIGH PART) 
7854 00736 12746 20C490 MOV 8400, -( SP) ;DIVISOR 
1855 007366 004737 926129 JSR PC akSDIV :G0 TO DIVIDE ROUTINE 
185& 007372 005726 TST (SP)+ ;POP OFF REMAINDER FROM STACK 
1857 007274 O014C1 BEG 2s 
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DOS 
7) Ce Li-D2RKH-F MACKS] 27.1006 aan 227-76 13:29 PAGE 42 
CZRKMP.P11 0 22-SEP-76 99:57 PERF-RN THE LARGES” PCSSIBLE DATA TRANSFER Sea 22S¢ 

l 
: ; XFR: V.Re ;AOL THE DRIVE 8 te come OS3702 oC1S02 BIS @0R : ROE THE ORI Et «eee 

ieee Ooms «012737 907452 O01110 MOV 818, SLOERR uP BK TO ‘18’ ON ERROR 

1881 OO7452 104416 1S: CON. RESET " 
1882 3O7NS4H 304409 “RY RESET 
1883 Oo74S6 4013777 oo1SOe 171S44 MOV QORV, aR DA : ADDRESS THE DRIVE, CYL 0,.SUR 0, 

ioe M7464 010377 171534 MOV RI, aRKWC ; 
188% Mm70 soser> 171530 NES TRKWC “WORD COUNT CIF ORE THAN 
128; "28K I$ AVAILABLE A TRANSFER 
$838 SOF 20K WILL A DONE, IF 
1989 LESS THAN O@k. THE 
3896 : LARGEST NOEASFER WITHIN THE 
185! ‘EVATLBBLE MEMORY WILL 
1892 -BE DONE. IN BOTH 
1853 :CASES, DATA TRANSFER 
1B sHILL Be DONE STARTING 

1896 OC747Y O12777 O32412 71524 MOY -BPSEND,SRKBA =; START WRITE FROM HERE 
1897 oc7sae Cle777 999003 171812 MOV 83, 0RKES WRITE, GC 

1835 DO751D 1DM4i7 CON. RDY sWAIT FOR CONTROL READY 

[9C1 OS78:2 904737 Seg0eC ISR PC. CHYCS -CHCK RKCS FOR ERROR? 
‘662 OC7S16 104:5e ERROR 102 TERROR BIT SET IN RKCS ON 
io -DOING A LARGE WRITE” 

1996 907520 004727 9S20034 JSR PC, CHKDA ;CHECK IF RKDA INCREMENTED CORRECTLY” 
19% oc7524 104199 ERROR 103 RKOA DID NOT INCREMENT 
1357 * CORRECTL 

1909 90752 ote704 o3e41e MOV #PGEND, RY 
110 O0rE3e O04737 Sedos6 JSR PC, CHKBA CHECK THAT RKBA INCREMENTED 
S913 907536 104: ERROR 104 "RKBA 10 NOT INCREMENT 
13:3 : CORRECTL 

1§'S 3C7S4O 004737 320136 JSR PC. CHKWC sCHECK THAT RKWC OVERFLOWED 
1@'— OC7E44 194105 ERROR 108 *RKWC DID NOT OVERFLOW TO 
2327 “ZERO AFTER A WRITE 

1919 007546 012737 OO7554 901110 MOV #25, SLPERR ;LUP BAK TO °2$° ON EROR (SW 9; 
1929 007554 104416 2s: CON. RESET 
1921 007556 104420 ORV.RESET 
1932 013777 OO1f02 171442 3S: MOV QORV, SRKDA :ADDRESS THE ZSIVE, CYL 0,SEC O,SUR 9 
1923 010377 171432 MOV R3, ARKWC 
1924 907572 905477 171426 NEG ORKWC 
1826 012777 O3e412 171422 MOV SPGEND,SRKBA =—s_ ; STARTING BA 

19¢7 007604 012777 OO0407 171410 4S: MOV 8407, ARKCS sWRITE CHECK, SSE, GO 

1926 007612 104417 CON. RDY “WAIT FOR CONTROL RDY 

1931 007614 004737 oz00z0 JSR PC, CHKCS ANY ERROR IN RKCS 
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104102 

3 27: 1006) 

171372 

171368 

172324 

f 

&$: 

3G0 CHECK THE REST OF THE DRIVES. 

7§: 

EOS 
eeT-78 

ERROR 102 

Bu ggITL4 ORKCS 
NE ? 

SIT BWCE , DRKER 
BEG £$ 

JSR GTHRG 
MOV SRiGR, GREG 
ERROR 119 

TST ORKWC 
BEQ %§ 

MOY BRKWC, RS 
BIC 8177760, RS 

SUB RS , JRKBA 

BIC #17, 3RKWC 

BR 4§ 

JMP NXTORY 

13:29 PAGE 43 
PERFORM THE LARGEST POSSIBLE DATA TRANSFER 

;SKIP CHECKING FOR WCE IF HE SEY 

;WRITE CHECK ERROR” 
3NO 

;GET RKCS,ER,OS,0A 

sWRITE CHECK ERROR. RKDA GIVES THE DISK 4fOCRESS 
“WHERE WCE OCCURRED. (NOTE THE SECTOR 7 
;ERROR, 1S 1S OBTAINED By By BACKING OFF 1 SECTOR. . 
: NOTE UFFER WHICH WAS WRITE 
A OEEKED. IS NOT ON A Bree BOUNDARY 
(LIKE 256, Sle WORD ETC.), BUT IS SOME 
:SECTORS &'A FRACTION (Cine 300 WORDS ETC.» 

;WAS THE ENTIRE DATA BUFFER 
WRITE CHECKED? 

:FORM THE RKBA AND RKWC 

:TO BE USED FOR DOING 
:WRITE-CHECK IF THE REST 
OF THE DATA BUFFER 

:$0 DO WRI-CHK FOR 
TREST OF THE BUFFER 

SES 00S6 
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‘ E2Z-SEP-"E CE: £7 EXERCISER PROGRAM t
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1965 .SBTTL EXERCISER PROGRAM 

1%° -BEGINING OF THE EXERCISER PART OF THE PROGRAM. 
1968 -IF THE PROGRAM WAS RESTARTED AT 219, THEN THE STATISTICS COLLECTED 
1363 :SO FAR WILL NOT BE CLEARED. 

1354 QO7716 JOM4! EXRCSR: CON. RESET f e¢ : w rere th I 

138 ATTA APt48 291306 MOV SKEY,RO sCLEAR UP THE LOCATIONS FROM 
1974 07724 905020 1S: CLR = ~(ROI4 -"KEY’ TO °KWHR’ ‘EXCLUDED) 
1975 30778 38 * 901552 CMP RO. skWhR 
1976 Att? bic}, BNE i$ 
1977 007734 105737 0C1253 TS7B 43s FRSTRT sRESTARTED AT 210? 
1979 O774C OC1S4sS BNE 35 ‘YES. SAVE THE STATISTICS COLLECTED 
303 :UPTELE NOW, DONT CLEAR THEM 

1 7742 9 2s: LR (RO)+ sCLEAR LOCATIONS FROM ‘HECN’ 
tags BROFNS BSRESS  onon3e Khe RA APCHND EOE RNB’ FENeLUCED 
1383 007750 001374 BNE 2s 

1985 907752 012700 oo1ss4 MOV SKWMIN, RO sINITIALIZE COUNTS FOR MINS, 
1986 007756 012701 177734 MOV #-60..R1 “SECS, KwWll 
1987? 007762 019125 MOV RL. (ROD+ 
1988 007764 010120 MOV RJ. (RO)+ 
1989 907766 010120 MOV RI; (RO)+ 

1991 007770 012700 025636 MOV SRSDRVL RO s INITIALIZE PTR TO RANDOM NC. SEEDS 
1992 007774 012720 103456 MOV 8123456, (RO)+  :USED BY THE RANDOM NUMBER GENERATOR 
1993 010000 012720 176543 MOV #176543. (RC)+ SET UP RANDOM NUMBER SEEDS TO BE 
1994 010004 012720 O01201 MOV 81201, (ROJ+ 
1995 O10010 012720 O62465 MOV #62465, (RO)+ 
199% 010014 012720 176105 MOV 8176195, (RO)+ 
1997 010920 012729 174532 MOV #174532, (RO)+ 
1698 Q190024 012720 157650 MOV 8157650. (RO}+ 
1993 010030 O12720 030753 MOV #30753, (RO)+ 
2000 019034 012720 131547 MOV #131547. (RO)+ 
2001 10040 Ole7e0 032070 MOV #32070, {RO)+ 
2002 910944 912729 i234S6 MOV 8123456, (RO}+ 
e003 019050 Ole720 176543 MOV #176543, (RO)+ 

2006 
2096 010054 012737 001236 902056 3s: MOV PCNTR,REPCNT § ;REPETITION COUNT. WHEN THIS COUNT GOES _ 
2007 :T0 6, I7°S CONSIDERED TO BE AN END OF PASS. 
2908 STHE NEXT PASS WILL START WILL START RIGHT 
g8 “FROM WHERE THE EXERCISER LEFT FF. 

ect! O:2062 094737 oOPes64 JSR PC, CHDPRS -CHECK IF ANY DRIVES ARE PRESENT 
2012 ‘IF NONE, GO TO SEOP, END OF PASS 
2013 
2914 

ae 
2017 O19066 012746 177777 MOV #177777,-(SP) | ;PUT LOW DIVIDEND ON STACK 
2918 010072 OOSO4E CLR -(SP) “CLEAR HIGH DIVIDEND AND PUSH 
2015 -IT ON STACK 
2020 010074 013746 001264 MOV DRYPRS, -(SP) ‘PUSH DIVISOR ON STACK 

ae i ae
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| MAINDEC-11-D2RKH-F 
| OZRKHF.P11 22-SEP-76 0 

202} C12199 904° 225120 
610104 9os7 

; 2024 010108 012637 00152 
2eces O10lle 012737 900Sc4 

| 2026 010120 O12e737 912527 
| e5, 0:9126 012737 031463 

029 919134 013700 co2z0s4 
5030 C:0140 163700 0992952 

1 O10:44 90924) 
| ene O1O1l46 096900 

{| 2034 910150 O12 177777 
2035S 010154 050 
2036 
2037 Ol01S6 o100 
2038 019:60 004737 ceS:20 
2039 012164 906726 

,  2O40 
2041 OLSl&R 205216 
e042 C1275 012637 901530 

MACYi1 27: 1006) 
8:57 

0CiSee 
OC1524 
O00iS26 

O4-OCT-76 
GOS 

13:29 PAGE 4S 
EXERCISER PROGRAM 

PC adeS0IVv 
(SP 4 

(SP)+, ORMAP 
#504, CYLMAP 
85463. , SECMAP 
813107: | FNMAP 

MAXBA, RO 
BASEBA.RO 

RO 

8177777, -(SP) 
-(SP) 

RO, -(SP) 
PC’ aeSDIV 
(SP)+ 

(SP) 
(SP)+,BAMAP 

:GO0 TO THE ‘DIVIDE’ SUBROUTINE 
-DISCARD THE REMGINCER. QUOTIENT IS 
;NOM ON TOP OF THE STACK 
GET MAPPING FACTOR FOR DRIVES 
-GET MAPPING FACTOR FOR CYLINOERS 
GET MAPPING FACTOR FOR SECTORS 
GET MAPPING FACTOR FOR FUNCTION 

;COMPUTE THE MAXIMUM ALLOWABLE 
WORD COUNT FOR DATA TRANSFERS 

sCONVERT TO WORDS 

;PUT LOW DIVIDEND ON STACK 
;CLEAR HIGH DIVIDEND AND PUSH 
:IT ON STACK 
; PUSH DIVISOR OF STACK 
-GO TO THE "DIVIDE’ SUBROUTINE 
:DISCARD THE REMAINDER. QUOTIENT IS 
=NOW ON TOP OF THE STACK 

;SAVE THE MAPPING FACTOR FOR BUS ADCRESS 

ees ene 

bol | ote 
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195737 

O3241e 

012777 
012777 

104417 
004737 
104001 

001253 

001253 
occ0e3 

010e3€ 
01254 
001264 
911418 

177779 
002502 

170736 

oC20S4 
002052 

000377 

000014 

000014 

010354 
170654 
016632 

O32e41e 
000003 

020029 

HOS 
O4-JCT-75 13:29 PAGE 46 

EXERCISER PRUGRAM 

:THE ENTIRE DISK (ALL DRIVES) IS WRITTEN WITH RANDOM PATTERNS. THE FIRST 
swORD OF EACH SECTOR GIVES THE NUMBER OF WORDS (2°S COMPLEMENT’ WRITTEN IN 
: "HAT SECTORS. REST OF THE DG&TA WORDS FOP THE SECTOR ARE GENERATED JSING 
>THE ABSOLUTE DISK ADDRESS AS THE RANDOM SEED. 
:IF “HE PROGRAM WAS RESTARTED AT 210 THEN CHECK IF SW 4 IS SET. IF IT IS 
7 THEN DO NCT REWRITE THE OISK WITH RANDOM PATTERNS. JF SW 4 IS NCT SET THEN 
vALL THE OISKS . PRESENT) ARE WRITTEN WITH RANDOM PATTERNS. 

WROSK: ISTE FRSTRT ; RESTARTED AT 2107 

CLRB = FRSTRT “YES, CLEAR THE RESTAPT FLAG 
BIT #SW4, ISWR “SW 4 SET? 
BEQ 1$ :NO 
BR BEGEX1 YES, DONT REWRITE ALL DISKS WITH 

“RANDOM PATTERNS 
1S: MOV 82S, SLPERR *LUP TO °2$' ON EROR, Sw 9 SET! 

MOV #PDR Re “POINTER TO DRIVE 9° TABLE 
MOV DRVPRS,R3 +8 OF DRIVES PRESENT 

2s: MOV #4872. _RO “NUMBER OF SECTORS PER DISK 
MOVB (R2)+ RI *GET THE FIRST AVAILABLE DRIVE 
BIC 8177770.R1 :POSITION THE BITS (15.14.12) 
MOV R1,QDRV 
CLC 
ROR Rl 
ROR RI 
ROR Ri 
ROR RI 
MOV Ri,a: .DA -BASE DISK ADDRESS 

MOV MAXBA, RY sCALCULATE MAXIMUM BUFFER 
SUB BASEBA, RY 
ASR RY sCONVERT TO WORDS 
BIC $377, R4 “KEEP ONLY WHOLE BLOCKS 
SWAB. RY 
CMP RY, #12. :MAX OF 12 SECTORS 
BLE 3$ 
MOV #12. ,R4 

3S: MOV RY RI 
CMP R4'RO 
BLE 4 
MOV RO,R1 

4g: SWAB sé: 
NEG RI 
MOV R1,5$ 
MOV Ri; IRKWC 

- JSR RS, GENBUF GENERATE RANDOM DATA BUFER 

“WORD BUF “STARTING ADDRESS OF DATA BUFER 

MOV #OBUF , IRKBA ;FROM THIS BUS ADDRESS 
MOV 83, ORKCS :WRITE, GO 

CON. RDY ;WAIT FOR CONTROL RDY 
JSR PC, CHKCS “ANY ERROR? 
ERROR 1 ?AN ERROR OCCURED WHILE DOING WRITE 
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% C-11-DZRKH-F MACYS] 27(1006) O4-O0CT-76 13:29 PAGE 47 
DOANE PLE Son cep-ne, Daves EXERCISER pre sean 

2099 :ON THE DISK. YOU ARE ADVISED “S USE 
si ;BASIC AND DYNAMIC TESTS. 

102 O10404 032777 O004O0 170526 BIT #8178, ISWR -TYPE CURRENT STATUS 
2103 O10412 001435 SEQ 6$ 
2194 O10414 032700 900377 BIT 8377,RO 
gids Bi dued 001932 BNE 6$ . 

ie ounce dome, 1" oe a iets ee 
rates -:65$: .ASCIZ TB cie> unr trina? Banoo BattERN Rar ve / 
2:99 o10472 64S: 
2:19 Q10472 O13746 o01502 MOV QORV, ~ (SP) 
e:i1 O:3476 104403 TYPOS 
elie 910590 091 -BYTE 1 
zie 010501 000 “BYTE 0 

e:i5 910502 10440: 001213 TYPE ,SCRLF 
2ii6 OL0S96 i0449? 6S: CKSWR :CHECK FOR SOFTWARE SWR CHANGE 
2117 10510 6e400 SUB R4 RO >DECREMENT SECTOR COUNT 
e148 O:cSi2 993304 gGT 3$ 

2:20 019514 005303 DEC R3 ;MORE DRIVES TO D0? 
g-2 Q10S1e 0:24" BNE 2s 

4 

gle :IF SW 3 IS SET, ENABLE THE LINE CLOCK AND INITIALIZE COUNTS. 

e:e5 O10S20 032777 cOCO1IO 170412 BEGEX1: BIT sSW3, 2SWR :KWIIL CLOCK PRESENT? 
2le6 O10526 o01403 BEQ BEGNEX -IF NOT. SKIP. NOTE: IF KW1IL IS 
2ie7 :NOT PRESENT SW3 SHOULD NOT BE SET 
2128 SOTHERWISE, A TIMEOUT WILL OCCUR. 
eie2 O10S3C 952777 oOC1O0 i70476 BIS 8BIT6, IKWLS “ENABLE KWLIL CLOCK 
2i3¢ ‘SERVICED AT PRIORITY 7 (kWSRVE 
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L1-D2RKH-F MACYIS 27.1006) O4-0CT-76 13:29 PAGE 42 
ll 22-SEP-7& 08:57 EXERCISER PRCGRAM SEG 9061 

THE PROGRAM IS SOING TO LOOP BACK TO THIS POINT AT THE END OF A PASS. 

BEI UIE goss ERNE SOUAESEL racy co GREER EVERYTHING IN DRIES 
O15644 O05727 S01264 TST DRVPRS “ANY DRIVES LEFT IN SYSTEM? 
o1oeso ocisde BEG GMNGER 
319552 004737 014406 JSR PC, SENBRO :GO GENERATE 8 COMMANDOS FOR THE 9 

=CHECK IF THERE IS ANY UNFINISHED COMMAND IN THE Q, WAITING TO BE EXECUTED. 
TIF THERE IS NONE, GO TO THE 'GENGRQ’ AND GENERATE 8 REQUESTS (CCMMANDS), 
:AND POT THEM IN tHE Q. IF THERE IS AN UNFINISHED COMMAND, FIND OUT IF 
“THERE IS A PRIORITY COMMAND TO BE EXECUTED IMMEDIATELY. 

QIctse 21374— OO1e44 GMNGER: MGV PPRLVL .-(SP) :NEW PSW . RAISE PRIORITY 
015562 Ole746 910570 MOV #15,-(5P) TRETURN PC sekeeeed xkeeE SE 
010566 odgdo9e2 RTI 

019570 905737 901264 1S: TST DRVPRS sANY DRIVES IN SYSTEM? 
010574 oolo40 BNE 23 
C10576 164401 oO19604 TYPE 6S$ >; TYPE ASCIZ STRING 
010602 900432 BR 4§ -:GET OVER THE ASCIZ 
910670 pags: “ASCIZ (15> <12>/HALTING’- PRESS CONTINUE TO RESTART AT °200°/«15><12><12><12> 

910676 ooo0nc ; HALT 
010672 000137 003376 IMP START 

019676 012700 301306 23: MOV sKEY,RO 
910702 905720 38: TST (RO)4 sANY UNFINISHED COMMAND 
010704 100006 BPL 4§ IN Q. 
0:0796 020027 001326 CMP RO, sKEY+20 
010712 00:373 BNE 3 
619714 604737 ajs4os ISR PC GENSRO :IF NOT, GO GENERATE 8 MORE COMMANDS 
010720 OO04%60 BR CHFAFN 

010722 912709 901306 4§: MOY #KEY RO 
§ic7es 032710 236000 Ss: 31T #81712. (RO) sANY HIGH PRIORITY COMMAND IN G 
910732 901404 BEG 6$ 
010734 005710 TST (RO) FINISHED? 
O:c736 100492 SMI 6$ YES 
010740 105719 STB «(RODD IN EXECUTION? 
910742 100165 BPL PRICMND =NO, GO PROCESS HIGH PRIORITY 

010744 905720 6S: TST (RO)+ :CHECK THE ENTIRE 9 
01074 20027 001326 CMP RO, #KEY+20 
910752 001365 BNE S$ 

: “FIND OUT IF THERE IS A WRITE CHECK FUNCTION TO BE DONE IMMEDIATELY AFTER 
"A WRITE, THAT WAS DONE PREVIOUSLY. 

610754 005737 OO14SE TST WCFLG -IS WRITE CHECK TO FOLLOW 
010760 100040 BPL CHFAFN :MBITE? IF NOT, BRANCH 
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016091 
062700 

022761 
001413 
011037 
916137 
124027 

0le761 

042710 

0S2710 

900137 

MACYI1 27: 1006) 
08:S7 

001456 
177400 

002032 
301306 

o0c03< 

901162 
ooccde 

001456 
109000 

000006 

174340 

C00100 

011520 

ooc00e 7%: 

04-OCT-76 
EXERCISER PROGRAM 

MOV 
BIC 

MOV 
ADD 

CMP 
BEQ 
MOW 
MOV 
ERROR 

CLR 
BIS 
BR 
MOV 

BIC 

BIS 

JMP 

KOS 
13:29 PAGE 49 

WCFLG, RO 
#177400,R0 

PCMND (RO) Pl 
skEY,RO 

se pecR1) 

(RO), $RESO 
Rl). SREGI 

WCFLG 
#BIT1S, (RO) 
QMNGER 
#6,2(R1) 

#174340, (RO) 

BIT, (RI) 

EXCUT 

f- ae 

GET WC FLAG __ 
“LOWER BYTE CONTAINS KEVaX® (OFFSET FROM 
“KEY), OF THE WRITE FUNCTION 
“GET POINTER 
*FROM ADDRESS OF THE KEY 
“WHICH WAS USED FOR PREVIOUS 

HAL TE THAT THE FUNCTION 
;WAS A WRITE 
GET KEY CONTENTS 
GET THE FUNCTION INDICATED SY THIS KEY 
:IF_NOT, ERROR 
;BEFORE DOING A WRITE CHECK A WRITE IS 
SALWAYS DONE. OCCURANCE OF THIS ERROR 
SINDICATES THAT SOMEHOW AN ATTEMPT IS BEING 
;MADE TO DO WRITE CHECK BEFORE A WRITE IS 
:PERFORMED. THE KEY IN ERROR MESSAGE WAS 
:THE ONE WHICH GAVE RISE TO THIS ATTEMPT. 
“THE FUNCTION CODE IS THE FUNCTION PSSOSCIATED 
WITH THAT KEY 
;ABORT THIS WRITE CHECK 

i SET UP BITS FOR WRT CHK 
;NOW 
:CLEAR OUT THE UNNECESSARY 
FLAGS FROM THE KEY 
SET FLAG FOR WRITE CHECK, FOR 
THIS KEY 

:NO HIGH PRIORITY COMMAND IN Q 
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001447 

005722 
Jel2e7 
901260 

000470 

005720 
020027 

MACYI: 27: 1006) 
28:S7 

O11074 

177770 
OC1426 

001326 

0C1326 

LOS 
O4-OCT-76 13:29 PAGE SO 

EXERCISER PROGRAM 

3NO_HIGH PRIORITY COMMAND WAS FOUND IN THE Q. FINO OJT THE FIRST AVAILABLE 
COMMAND IN THE Q. FOR EXECUTION 

bHEAFN: CLR 4 “WAIT FOR ANY IMMEDIATE INTEFUPT 
CLR -(5P. NE id PSW 

RETURN FOR RTI ayy @1$,-‘SP) 

1§: ince RQ 

MCV pPRL VL -( SP: sNEW PSW, LOCK OUT CPL 
my 8c$, - (SP) RETURN FOR RTI seadeeaeeaeas 

es: MOV skEY RO 
CHI: TST (RO) ; UNFINISHED COMMAND? 

a cHe 
TSTB RO) ; IN PROGRESS? 
BMI CHe 
MOV (RO) RL 
BIC 8177770, R1 
TSTB BUSYARL :IS THIS DRIVE BLSY? 
BMI 
TSTB POS(R1) sHAS THIS DRIVE BEEN POSITIONED 

:FOR ANY OTHER COMMAND. iF YES, 
:SkKIP. IF NOT, PROCEED 

BNE cHe 

:CHECK IF THERE IS AY OTHER COMMAND 
MCV RO,Re 7ON A DRIVE THAT IS NOT THE SAME 

AS THE PREVICUS DRIVE. THIS COMMAND 
BR 2s SHOULD NOT BE_IN PROGRESS 

:AND SHOULD NOT HAVE BEEN COMPLETED 
1§: ney (Re) S UNFINISHED COMMAND? 

TSTB (Re) ; IN PROGRESS? 
BMI 2s 
MOV (R2),R3 

;1S THE DRIVE BUSY? 

21S THIS COMMAND ON THE SAME DRIVE? 
-IF YES. GO AND POSITION THE COMMAND 
?POINTED TO BY RO, (BECAUSE THERE IS 
;ONE MORE COMMAND THAT CAN SE PERFORMED 
-ON THE SAME DRIVE) 

CMP R3.R1 
BEQ POSTION 

es: TST (R2s+ :CHECK REST OF THE Q 
CMP Re, skKEY+20 
BNE 1$ 

:IF THERE WAS NO EXECUTABLE COMMAND 
BR EXNSK ; ON ANY OTHER DRIVE, THEN EXECUTE 

;COMMAND POINTED TO BY RO 

CHe: TST (RO}+ “CHECK ENTIRE Q 
oMP RO, skKE +20 

SES 22E3 



MAINDEC<11-D2RKH-F MACYL1 27(1906) _94-0C7-76 13:29 PAGE S: 
c P11 | 22-SEP-76 0g8:5° EYERCISER PRC SRAM SES 2z84 

2275 Cll224 901334 BNE CHL 

5578 
; . 2NQ UNPO NE CUTA OMMAND WAS FOUND IN THE 3. CHEcY IF TERE 

568 He any Beals yoeey aac Mats tHE Q, waite 4 ie EXECUTES. 

tl 167770 TSTB = ARKCS -IF THE CONTROLLER IS BUSY GC TO 
sees Riise iQec72 le? Shr «dS STATUE ANC WAIT FOR INTERRUPTS 
ec8s 311234 000137 221344 JMP STATUS “IF THE CONTROLLER IS NOT BUSY FINE 

285 011240 012700 901306 1S: MOV 8KEY RO “ANY POSITIONED COMMAND AND EXECL7E 
2286 O1le44 032710 ooccec 2s: BIT eBIT4, (RO) 
228? 011250 GOr4i4 BE 3§ -1T 
2288 OlleS2 og0S716 TST (RO) 2MAKE SURE COMMAND IS POSITIONED 
2289 011254 i0d4ie2 BMT 3$ 
2239 011256 105716 TSTB ss (RO) sCOMMAND IS UNFINISHED, 
2291 011260 100410 BMI 3$ IT IS NOT IN PROGRESS 
2292 Olleb2 011001 MOV (RO), RL -THE DRIVE IS NOT IN BUSY 
2293 011264 942701 177770 BIC #177770, RI 
2234 O11e70 195761 OOL4eE TSTB  —s- BUSY(RI} 
2295 Olie74 100452 BMI 3$ 
e236 011276 002137 o11S20 IMP EXCUT :GO EXECUTE THE COMMAND IF THE 

fad 

5549 ° 011302 005720 3S: TST (RO}+ :ABOVE CONDITIONS ARE SATISFIED 
2299 911304 O20527 001326 CMP RO. sKEY+20 :CHECK ALL COMMANDS IN G 
2200 911310 901355 BNE 2s 
2301 O1!312 000:37 021344 IMP STATUS 
2202 

a5 
E30 sENTER HERE IF THERE IS A PRIORITY COMMAND TO BE EXECUTED. 

2307 
e208 Q113!€ 090127 £11520 PRICMN: JMP EXCUT -GO EXECUTE NON-SEEK COMMAND. 

2316 sENTER THIS IF A COMMAND IS TO BE PREPOSITIONED (BEFORE EXECUTING A 
te : FUNCTION) 
ec 

2213 011322 032710 ocogoe2D POSTION: BIT  #BIT4, (RO) sALREADY POSITIONED? 
2314 011326 001333 BNE CHE “YES, GO BACK AND CHECK IF REST OF THE 
e316 :COMMANDS IN THE Q@ ARE TO BE POSITICNED 

2317? 011330 004737 o1207e ISR PC, POSK :GO CHECK, 8 SET UP FLAGS 
2318 011334 094737 d2des6 JSR PC’ POSCMND ;SAVE INFO ABOUT PRESENT & PAST COMAND 
2319 0113490 012777 OOD111 167654 MOY #111. SRKCS *POSITION THE COMMAND 
2320 O11246 OOSO4S CLR -(5P3 “NEW PSH, DROP PRIORITY 
2221 011350 O12746 011356 MOV #1$,-(SP) *RETURN FOR RTI 
23202 011354 o0d002 RTI 
2323 011356 1S: 
2324 011356 105737 001535 TSTB —sINTIFL 
2325 011362 001775 BEQ 4 :WAIT FOR INTERRUPT 
2326 011364 012777 013164 167646 MOV SINTHND,ORKVEC :RE-ESTABLISH RK INTERRUPT VECTOR 
ese? 011372 000137 O!1062 IMP CHFAFN :GO BACK AND CHECK IF ANY COMMANDS TC BE 
e328 :POSITIONED OR EXECUTED 
ese 
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920127 
001357 
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0:C137 

004737 

004727 
Ole777 
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105737 
001775 
012777 
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001306 
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177770 
001426 

001326 

OC1S36 

012072 

CeceS& 
906111 

011500 

001535 

012164 
001536 

167532 

167524 

NOS 
O4-OCT-76 13:29 PAGE S2 

EXERCISER PROGRAM 

EYNSK: MOV sKEY RI 
18: BIT sB1T4, (RL) 

ee S (RI) 
BMI 2s 
TSTB ss (RID 
BMI 2 
MOV (R1) Re 
BIC #177770, Re 
TSTB = BUSY RE} 
BPL 3$ 

2s: TST (R1)+ 
CMP R1, SKEY+20 
BNE 1$ 

BR EXCUT 

R1, SAVKEY 3s: MOV 

JSR Pc, POSK 

ISR PC, POSCMNE 
MOV ee BRKCS 
CLR SP) 
MOV we, - (SP) 
RTI 

4g: TSTB —sINTIFL 
BEQ 4§ 
MOV SINTHND , IRKVEC 
MOV SAVKEY, RO 

:TE THERE ANY PCSITIONED COMMENG IN 
STHE 2. FINO OU"? IF THERE IS 
ZONE EXECUTE THE POSITISNED COMMANC, 
:BUT FIRST POSITION THE CCMMAND <KEy. 
>POINTED TO BY RC 

;HEADS POSITIONED? 

sFUNCTION CO COMPLETED? 

TER ATION IN PROGRESS? 

;ORIVE BUSY? 

CHECK ALL COMMANDS IN Q 

;NO POSITIONED COMMAND WAS 
sFOUND IN THE Q. SO EXECUTE 
:COMMAND POINTED TO BY RO 

:BN ALREADY POSITIONED COMMAND HAS 

:SAVE POINTER TO THE COMMAND(KEY) 
*WHICH IS ALREADY POSITIONED 
GO AND POSITION THE COMMAND(KEY) 
*POINTED TO BY RO 
: SAVE INE ABOUT PAST & PRESENT COMANC 
: SEEK 
ALLOW pF 7° INTERRUPT 
: RETURN FOR RTI 4exeeeeene 

sDI0 I INTERRUPT OCCUR? 
;BR_IF NOT 
:REESTABLISH INTERRUPT ADDRESS 
RESTORE THE SAVED POINTER TO KEY 

SES ODES 
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0S203e 
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OsT-76_ 13:29 PAGE $3 

RIISER PRL SPM 

.RO), SREGG 

ABRT1 

Gysy Ri 

Rl, SREGS 
e 
ABRT 

aRacs 
ss 
BC STMRS 

ABRT 

(RO) ,Re 
Re 
8177770,Re2 
Re 
Re, PY 
PCHND (R23, RS 

(RS), aRKOA 

BRWS , dFKOS 
6§ 
R1,SRORV 
PC, GTYRG 

ABRT 

7967 OPIVE 8 
; Busy* FLAG FOR. i ORI VE 

sEXECUTE THE COMMAND wee Ee rT. BY RC 
iRO CONTAING THE POINTER °C THE 
3 COMMAND KEY 
SET ORTVE NO 

> THIS COMMAND UNFINISHED? 

-GET KEY 
“IF NOT. ERROR 
: AN AS TENET WAS MADE TO REEXECUTE 4 
:THRT HAS ALREACY BEEN EXECUTED BEFORE. 
:0ON DRIVE NC. GIVEN IN ERROR MESSASE. 

21S IT IN PROGRESS? 

SET KEY 
7 IF YES, ERROR 

;AN ATTEMPT WAS MACE TO REEXECLTE A COMMAND 
:7HAT IS IN PROGRESS (ON DRIVE NO. GIVEN 
7 IN EROR MESAGE . 

3:15 THE ORIVE BUSY? 

(CONTRINES 
TIN RL) IS SET, ICATING THAT "ME ORIVE 
af "BUSY A inert DIN AN ACTIVIT: 

ILL AN ATTEMPT ase MADE TO Infviavé 
-A FUNCTION ON THIS DRIVE T4IS 5 GN 
: INEXCEPTED ERROR CONDITION. 

: CONTROL READY SET? 

:GET RKCS. ER, DS. DA 
-CONTROL REACY IE'NOT SET. THIS 75 AN 
: UNE XPECTED ERRCR CONDITION AT “H2S 
POINT OF EXECUTION, CONTROL Soe 
BE NORMALLY READY. 

3FORM THE ADDRESS OF THE 
sPARAMETEP LIST FOR THiS 
; COMMAND 

3GET THE FIRST ITEM FROM LIST 
:DISk ADORES 
:ReWS RDY SET" 
YES 
iat DRIVE #, FOR TYPING SERIAL 8 
“GET RKCS. ER, 0S, DA 
:R- WS RDY Fe NOT SET FCR THE DRIVE. 
A NONE SEEK FUNCTION WAS SUPPOSED 

+ BE EXECUTED ON THIS DRIVE. THIS I $ 
UNEXPECTED ERROR CONDITIONS AT TRIS 

SEs Cre 
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MACS 31 27.1006) ON-OCT-76 13:29 PAGE SH 
99.5° EXERCISER OR? SPAM 

“POINT OF EXECUTION P-W/S ROY SHOULD 
: BE NORMALLY set. 

gos00e &$: MCV 2.RS ,R3 :GET FUNCTION TO BE GONE 

2000ce “MPR a2, 7S IT A WRITE FUNCTION? 
BEG RE NC YES IT IS WRITE 

:I7°S NOT A WRITE FUNCTION 

NWRENC: MOV 2:85), R3 GET a ae T0 affc DONE 
ASS1 81S #55183 :SE! SSE. 

167312 MOV 4. RS}, IRKWC 
167236 MOV BRS), IRKBA ‘ae wort aca 

020300 JSR PC, ENCINO ;SAVE INFO ABOUT PAS’ & PRESENT CoMAND 

167272 MCV R3, aRKCS ;SET SSE,IDE, FUNCTION, GO 

oc020c BIS #B1T7, (RO) ;SET FLAG INDICATING FUNCTION 
905200 BIS sBIT7.R4 N PROGRES IN PROGRESS 

:R4 CONTAINS oer T TO THE COMMAND KEY 
iF eRON "KEY’) BITS O-3, BIT 7 sf? SET 

001425 MOVE =- RY, BUSY RL? :SET FLAG INDICATING DRIVE BU 
901534 MOVE = RY_INTFLG SET FLAG FOR INTERUPT USE 
021344 IMP STATUS 

014334 ABRT: JSR PC. DRVABT ABORT THE FUNCTION 
OLo446 5k PC” CHKDRY GC CHECK, DRIVE ERSORS 

SIOSSE ABRTL: IMP QMNGER 
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EXERCISER PRO SRAM Sf5 2766 

.TWE FUNCTION TC BE EXECUTED IS & 
WRITE F CT ION 

HRS’ 18 :5Ef § OF WORDS TO BE WRITTES 
6.5.28 GET STARTING BA OF BUFFE® 
RS, GENBLF -GcC GENERATE BUFFER 
0 “SAVE & OF WORDS ; 

: SAVE STARTING BUS ACDRESS oF SUFCER 
8101.R3 :SET IDE AND GO BIT 
1 aRKWC :SET WORD COUNT 
2. SRKBA -SET BUS ADDRESS 
PC’ FNCNNO SAVE INFO ABOUT PAST & PRESENT COMANC 

R32, ARKCS - ISSUE WRITE, IDE, GG 
eBiT?, (RO) :SET FLAG INCICATING FUNCTION IN 
sBIT7.R4 : PROGRESS 

R4, BUSY (RI) -SET FLAG INDICATING DRIVE BUS” 
R4: INTFLG sSET FLAG FOR INTERUPT USE 

"RY CONTAINS OFFSET TO THE COMMAND KEY 
status >(FROM *KEY’) BITS O-3, BIT 7? IS SE” 



EQ6 
Me INDE S- 15 -DORAH-F MAcvi3 27,1006) 04-OCT-76 13:29 PAGE Sb 
STRAHF.P11 © 22-SEP-7& 98:57 EXERCISER PROGRAM SE 2769 

e481 ci2ct2e o1106: POSk: MOV (RO) ,RI SINITIAL CHECKING PRIOR TO ODGING 
O4Be 312074 4270] 7etr2 BIC B17 7P70 Ri “POSITIONING COMMAND PCINTED TC Br RO 

83 b1gi00 105761 OCi426 75Tg8 = BUSY(RI :ORIVE BUSY? 
8 O1e:04 900% BP. 1s 7 

2485 Clei06 010137 oOll6e2 MOV R1,$RESO ;GET DRIVE # FOR WHICH ‘BUSY’ IS SET 

Se GIN ows a Pau at eer net Re Or eas f Ld 4 f - : D } ‘ ‘ 

Si8o , : fs ehigd? aE eneneEe i AN ACTIVITY 
2489 -STILL AN ATTEMPT WAS MADE TO INITIATE 

90 -POSITIONINGN ON THIS DRIVE. THIS IS AN 
9} -UNEXCEPTED ERROR CONDITION. 
92 012116 136777 167100 1S: TSTB = ARKCS “CONTROL READY SET? 
93 Oiei22 JGO404 BMY 2s YES 
94 Ol21e4 004737 021740 JSR PC, GTHRG :GET RKCS, ER, DS, DA 

2495 012130 104003 ERROR 3 CONTROL READY IS'NUT SET. THIS IS AN 
24% Ol2132 OOO4S4 BR 6$ UNEXPECTED ERROR CONDITION AT THT 
2497 -POINT OF EXECUTION, CONTROL SHOULD 
2498 *BE NORMALLY READY. 
2499 «912134 911002 2s: MOV (RO) Re 
2530 Cie136 900302 SWAB sé 
2591 O1e!40 O4e702 177770 BIC 8177770, Re 
2502 O1el44 O06302 ASL Re 
2593 O12146 216203 9020 MOV PCMND(R2).R3  :STARTING WORD OF COMMAND "ABLE 
eS04 OlelSe O11377 1679 MOV (R3), JRKDA 
2595 912156 032777 000100 187032 BIT SRWS | IRKDS :R/W’S RDY SET? 
2506 Oicib4 901006 BNE 3S = YES 
2507 Ol2!66 919137 of1250 MOV R1, SRORV “GET DRIVE #, FOR TYPING SERIAL # 
2598 O12172 004737 021740 JSR PC: GTHRG “GET RKCS, ER, DS, DA . 
2509 O12:76 104004 ERROR 4 IR/W/S_RDY _IS'NCT'SET FOR THE DRIVE. A 
Sic 912202 40042: BR 6S : (POSITIONING) SEEK WAS SUPPOSED To BE 

26:1] “BE EXECUTED ON THIS DRIVE. THIS IS 
2Sle2 :AN UNEXPECTED ERROR CONDITION. AT THIS 
25:3 “POINT OF EXECUTION R/W/S ROY SHOULD 
2514 :BE NORMALLY SET. 
2515 C12292 119261 001426 3$: MOVB = R2, BUSY(R1) :SET FLAG INDICATING DRIVE SUSY 
ecl& Cl2ed6 152761 990290 o01426 BIsB =-_s»#B LT? ,BUSYIRL? 
2517 Oleei4 032710 o00010 B°7 #8173) (RD) -IS THIS A SEEK COMMAND 
25:8 Oleeed 30f056 BNE 4g 
2519 Olelee 112761 000377 CO1436 MOVB #377, POS(R1L) sSET FLAG INDICATING, THIS DRIVE POSITIONS 
2620 012230 052710 oc0020 BIS BITS, (RO) -SET FLAG INDICATING THIS COMMAND 
2621 OQlee34 o0040e BR S$ 
2S5e2 Olee3e O5e710 codecs ug: BIS 881T7, (RO) -POSITIONED. SET FLAG INDICATING 
2023 “FUNCTION IN PROGRESS 
2524 912242 012777 012304 166770 SS: MOV SINTISK ORKVEC :SET UP RKI1 VECTOR 
2525 OlecsO 013777 O00:244 166764 MOV PPRLVL,@RKSTAT :PSW ON INTERRUPT 
2526 012256 105037 901535 CLRB —sCINTIFL :CLEAR FLAG INDICATING - INTERRUP* 
gee? Ol2ebe 000207 RTS PC : OCCURRED 

P=] 

2529 912264 904737 014334 6S: JSR PC, DRVABT sABORT THE FUNCTION 
2520 012270 904737 016446 JSR PC’ CHKDRV :GO CHECK, CRIVE ERRORS 
2531 Olee74 dode4C NOP 
e522 012276 005726 7S: TST (SP)+ :POP THE RETURN ADDRESS 
2523 912300 000:37 o1osse IMP OMNGER 
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2534 sAFTER ISSUING A SEEK FOR POSITIONING INTERRUPT IS ALLLOWED TO TAKE 
3S : PLACE. THIS HANDLER SERVICES THE Pact INTERRUPT, WHICH OCCURS AS A RESULT 
E > OF SEEK BEING ACCEPTED. 

2538 012304 105227 90153 INTISK: INCB —-INTIFL - INDICATE THAT INTERRUPT TOOK PLACE 
2539 012310 OS2766 901244 000002 BIS PPRLVL .2(SP) “CPU PRIORITY TO S ON RETURN FROM 
eeu : INTERRUPT 

42 9123 737 «20200 ISR PC, CHKCRDY CONTR t R a Y SET? 
Bey aigage potter ERROR 5 -CONTROL READY NOT SET AFTER THE FIRS” 
asa ENTERRUPT ON INITIATING SEEK 

246 012324 032777 020000 16667C BIT aSCP,ARKCS »SCP BIT SET? 
e547 Ole332 O01493 BEQ 15 
eS48 012334 004737 022.30 ISR PC RGHSDR -GET RKCS, ER, DS DA AND DRIVE # FOR 
2549 :TYPING SERIAL ORIVvE 
2559 012340 10401e ERROR 12 :SCP SET AFTER FIRSY INTERRUPT ON 
ess! s ACCEPTING SEEK. @ SEEK WAS INITIATED, 
2552 70S A RESULT OF WHICH (THIS, FIRST 
Fast] ‘INTERRUPT OCCURRED, BUT SCP SHOULD 
ess “NOT BE SET AFTER THE FIRST INTERRUPT. 
2555 -(IT GETS SET ONLY AFTER THE SEEK 
255k ; -1S DONE). 
oss? : THIS IS THE FIRST INTERRUPT 
2558 _ :AFTER ISSUING SEEK 
2559 212342 017700 166654 1S: MOV aRKCS,RO 
2560 012346 O42700 177760 BIC #177760, RO ; CHECK THERE IS A SEEK FUNCTION 
2561 012352 O22790 O00C10 CMP #10,R0 IN RKCS 
2562 012356 901403 BEG 2s 
2563 912360 904727 O2174C JSR ¢, GTHRG :GET RKCS,ER,OS.D 
2564 0120364 i04006 ERROR 6 S DOES NOT aBRTeIN ’SEEK’ FUNCTION. 
2565 RK SPek WAS INITIATED AS A RESULT OF WHICH 
2566 (THIS) FIRST INTERRUPT OCCURRED. RK-S 
oc&? ?SHOULD CONTAIN THE SEEK FUNCTION BITS, 
gee -BUT IT DID NOT 

2570 012366 017790 166636 2s: MOV @RKDA, RO -GET THE DRIVE 8 FROM RKDA 
2571 Ole272 O4e709 017777 BIC 817777, RC 
2572 012376 OO0e41 CLC 
2573 012490 O06100 ROL RO 
2574 O10492 006100 ROL RO 
2575 012404 006100 ROL RO 
2576 012406 O06100 ROL R 
$77 O1e410 D001 MOV RO,RI 

eS78 Ole4i2 105761 O01426 TSTB 3s BUSY(R1) :CHECK THIS DRIVE NO. WAS BUSY 
2579 Ole416 100403 BMI 3$ 70K, IF IT WAS 
2580 012425 010137 001162 MOV R1, SREGO -GEt DRIVE #(FROM RKDA) 
258! Ole424 204007 ERROR 7 :’BUSY' FLAG FOR THE DRIVE WAS NOT SET, 
2522 “THE DRIVE # (IN RKDA) WHICH CAUSED ¢ 
2ce3 ‘THIS (FIRST) INTERRUPT SHOULD HAVE BEEN 
ece4 :’BUSY’ (SOFTWARE FLAG). NOTE WHENEVER 
ecec ANY OPERATION IS INITIATED ON ANY ORIVE 
PEGE :*BUSY’ FLAG FOR THAT DRIVE IS SET. 
2527? 312426 116100 001426 38: MOVB BUSY(R1),RO 
ecee 12432 042700 177600 BIC $177600,R0 sFORM THE ADDRESS OF 
2569 O12436 062700 001306 AcD BKEY,RO’ ;THIS KEY 



MAINOE C= 1-OZRKH-F 
CORKHF 

CR
ON

 
OR
O 

B
B
B
A
R
R
L
 

fa
s]
 

o
 

oO
 

- 

eb0e 

1 

at 
t
a
l
c
a
t
a
a
t
 

tat
ed 

sat 
ut 

tat 
ad 

as 
TU
 
U
o
 

o 
— 
02

 
2 

os
 
p
e
 

2
 

28
 

C
F
 
2.

0 
0 
N
Y
U
 

-£
 
r
u
e
 

Stee 

1 
012454 

Q1247e 
Ci2e476 

012500 
Ji250€ 
J1leS1C 
Q12516 
612520 
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ecereiere) 

OC 1162 

001436 

OCi ibe 

L6BE24 

COSO4O §=ODisT4 

OO0040 901474 

co00c4o 001474 

022130 

090920 
001426 
001436 

015714 
010000 
001446 
001446 009003 

014334 
OO144E 
001474 

O4-20T-76 

4§: 

Ss: 

6$: 

7$: 

eBIT4, (RC) 
4§ 
R1,SREGO 
10 

POS(RI) 
$$ 
R1,SRESO 
10 

aRKCS 
6S 

#BITS,ERCODE 

A575, ERCODE 

#81TS,ERCODE 

PC, RGYSOR 

ll 

#BIT4, (RO) 
BUSY(R1) 
POS(R1) 

PC. CLRERR 
s8tTi2, (RO) 
RETRY(R1 j 
RETRY(RI), 83 

PC, DRVART 
RETRY(RI) 
ERCODE 

315 THE KEY ACTIVE FOR ‘POSITIONING’? 

;GET DRIVE NUMBER 
POSITIONING FLAG (IN THE KEY) IS NCT 
SET FOR THE INTERRUPTING DRIVE (GIVEN 
:IN EROR MESAGE) 

;1S THE 'POSITIONING’ FLAG SET? 

;GET DRIVE # FROM RKDA 
:THIS INTERRUPT IS SUPPOSED TC BE AS 
sA RESULT OF INITIATING A (POSITICNING) 
:SEEK. WHENEVER @ SEEK 1S INITIATED 
:T5 POSITION THE HEADS THE POSITIONING 
iFLAG (POS#) IS SET. OCCURANCE OF THIS 
ERROR INDICATED THA’ THE DRIVE 
: (FROM RKDA) TyaNe THIS INTERRUPT CIO 
:NOT HAVE ITS POSITIONING FLAG SET. 

;ANY ERROR? 
=NO - RETURN 

:SAME ERROR 

:GET RKCS, ER, DS, DA fio DRIVE # FOR 
j TYPING SERIAL DRIVE 
:BIT ERR’ oa EY *RKKCS AFTER FIRST 
+g TERROPT - WHICH OCCURRED AFTER A 
:POSITIONING SEEK WAS INITIATED. RKER 
:WILL CONTAIN ERROR BIT/S 
: CLEAR “POSTTIONING" BIT 
;CLEAR ‘BUSY’ FLAG 
: CLEAR BOS TTIONING® FLAG 

;CLEAR THE ERROR 
S INDICATE HIGH PRIORITY ON 
SINCREMENT RETRY COUNT 
; DONE RETRIES? 

ABORT THE FUNCTION 

SEG 0071 
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-THIS ROUTINE IS ENTERED UPON COMPLETION 
oi -OF A SEEK OPERATION UNDER INTERRUPT MODE 

43 Ol2612 004737 O20200 SKCMP: JSR PC, CHKCRDY “CONTROL READY SET? 
44 012616 104013 ERROR 13 -CONTROL_RDY NOT SET, AFTER A SEEK 

sbi ‘HONE INTERRUPT! 

2647 012620 01774 166372 1S: MOV ORKDS, - (SP) GET DRIVE # THAT INTERRUPTEC 
cps N12624 OO4737 022076 JSR PC, CROTLF sROTATE BITS 15,14,13 TO POSITION 

2650 012630 012601 MOV (SP)+.R} ‘oer THE ROTATED BITS (DRIVE ID BITS) 
2651 Olebae 105761 001426 TSTB = BUSYCR1) *CHECK THAT DRIVE WAS BUSY 

012636 100403 BMI 2§ 
2653 912649 O04737 021740 JSR PC, GTHRG 
2654 C12E44 104014 ERROR 14 ;*BUSY’ FLAG FOR THE INTERRUPTING DRIVE 
2E55 :(RKDS) WAS NOT SET. ORIVE # (15,14,13 - RKDS: 
eb56 INTERRUPTED AFTER SEEK WAS COMPLETE, QUT 
265? :*BUSY’ FLAG CORRSPONDING TO THAT DRiVE 
2658 WAS CLEAR. IF THE CORRECT DRIVE Wes 
gt58 i INTERRUPTING "BUSY’ FLAG SHOULD HAVE 

Po6b1 O12646 116100 O01426 2s: MOVB —- BUSY(R1), RO “FORM THE ADDRESS OF THE 
2bb2 OlP652 O42709 177600 BIC #177609, Ro KEY 
2663 012658 062700 001396 ADD 
P64 lebbe 032710 000020 BIT serra OR0) :CHECK THAT POSITION BIT WAS SET 
26ES Ole666 001003 BNE 3s 
2656 012670 010137 OO11be MOV R1,$REGO :GET DRIVE NUMBER 
2667 Gleb74 104910 ERROR 10 =POSITIONING FLAG (IN KEY) IS NCT SET 
sbb8 :SET FOR INTERRUPTING DRIVE (GIVEN IN EROR 

2E70 012676 105761 001436 38: TSTB —s- POS(R1L) *CHECK POSITIONING FLAG WAS SET 
2671 Ote7d2 601003 BNE 4§ 
2672 012704 010137 o01162 MOY R1, SREGO 
2673 Ole71c 104010 ERROR 10 POSITIONING’ FLAG WAS CLEAR. WHEN 
DE74 ,vOING A (POSITIONING) SEEK, THE FLAG 
2675 :*POS#’ IS SET TO INDICATE THAT DRIVE 
2676 -1S POSITIONING HEADS (SEEKING). THIS 
oe7? ERROR INDICATES THAT FOR THE INTERRUPTING 
e678 sDRIVE, (RKDS) POSITIONING FLAG WAS 

2680 012712 004737 DIB446 4S: JSR PC, CHKDRV GO, CHECK FOR DRV ERORS (DPL,DRU,DRY,WPS) 
2681 Ol2716 o00S01 BR PF TERR IF THERE IS A ORV EROR, RETURN HERE 
2682 “THE ORIVE HAS BEEN DESELECTED 
2ER3 *FURTHER COMANDS ON THAT BRINE’ aBSRTED 
26E4 *RETURRN HERE IF NO ORIVE ERRORS 
PbBE 012720 017777 166272 166302 MOV BRKDS, ARKDA GET THE DRIVE ® FROM DRIVE ID BITS 
ef 86 IN RKDS AND ADDRESS THE DRIVE 
2687 012726 932777 OO0100 166262 BIT #RWS, IRKDS :R/W/S ROY SET? 
2688 012734 901005 _ BNE c§ “YES 
2689 012736 904737 321740 JSR PC, GTYRG GET RKCS,ER,DS,DA 
2690 Dle74e 010137 OO!es0 MOV R1; SRDRV GFT DRIVE ®. FOR TYPING SERIAL 8 
2691 O:e746 104015 ERROR 15’ ra/W/S ROY NOT SET FOR INTERRUPTING 
2692 sORIVE (RKDS), AFTER SEEK WAS COMPLETED. 
2693 012750 032777 GO1000 166e4C SS: BIT #SIN, aRKDS :*SIN’ ERROR? 

012756 oC1007 BNE PSINER YES, BRANCH 
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ev7, 6040000 166234 BIT SHE, JRKCS s ANY HARD ERROR? 
1069 BNE PORKER ; YES 

:NO_ERRORS DETECTED ON POSITIONING 
t OC1426 EERE BUSY (RI CLEAR BLSY FLAG FOR THIS ORIvE 
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523 Bisa sve 
t «2795 013008 194016 

erO6 913010 O42710 
7o? 13014 105961 

go 013020 Hae 
a3 Al3CS4 «664739 
lec 

2711 213030 904737 
2712 
2713 013034 900432 
e714 
2715 

| 27:8 013036 105261 
eri? O1304e 108061 

1 1 soe Aisne {oBee 
i 2720 013060 091403 

2721 013062 952719 
eoe 013066 005207 

2724 013070 052710 
2725 913074 10596) 
e706 91300 010102 
e727 012102 006292 
2728 013104 o0S2¢e 
2729 012110 o42716 
2730 913114 104421 
2731 013120 4560207 
2730 
733 012122 9042719 

2734 912126 oofen7 
2736 
2736 013130 904737 
2737 013135 610137 
2738 013!:40 104017 
2729 
2740 

, 2741 013142 004737 
e742 012146 042710 
2743 0132152 105061 
2744 S1Z1E— 195061 
2745 013162 000725 

MACTIL 27 1006 
aq. 
ete wf 

174 
les 

900929 
001436 
001426 
016060 

016172 

001446 
001436 

pabass 
010000 

104000 
001446 

COig7e2 
319000 
002165 

c1000C 

021740 
001250 

01$714 
o000e20 
001436 
001426 

O02 44E 
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EXERCISER PROGRAM 

7 THERE WAS & ‘SIN’ ERROR CN 
;DOING POSITIONING (SEEK) 

PSINER: i3e PC. G"4RG 
RI; SRORY GET DRIVE #, FOR TYPING SERIAL 8 

ERROR 16 >*SIN’ ON DOING (POSITIONING) SEEK 
BIC #8274, (RO) “CLEAR ‘POSITIONING’ BIT 
arRB ss POS CRI; “LEAR POSITTIONING FLAG 
“RB BUSY <R1) -CLEAR BUSY FLAG FOR THIS DRIVE 
JSR PC, CLRSIN >CLEAR ‘SIN’ ERROR 

JSR PC, SINCNT “KEEP COUNT OF ’SIN’ ERRORS. IF MCRE 
“THAN MAX’ DESELECT THE DRIVE 

BR PFTERR =RETUN HERE IF COUNT=MAX 

sRETURN HERE IF COUNT LESS THAN MAX 
PSR’RY: INCB = RETRY(R1) !INCRMNT REETRY COUNT 

ce lo. genset” L (Ri) : 
he Ba RETAY (RL) i KONE ALL RET 52 
BEQ 15 : YES 
BIS #B1T12, (RO) -SET HI PRIORITY ON RETRY 
RTS PC : RETURN 

1S: BIS #104000,(RO)  ; INDICATE COMMAND ABORTED 
CLRB —- RETRY(R) ?CLEAR RETRY COUNT FOR FUTURE USE 
MOV RI,Re 
ASL Ro 
INC ABORT (R2) “INCREMENT ABORT COUNT 
ars eBIT12, (RO) :CLR HI PRIORITY BIT 
TYPMSG .MSGIO :PRINT ABORT MESSAGE 
RTS PC 

PFTERR: BIC #BIT12, (RO? sCLEAR HI PRIORITY BIT IF SET 
RTS PC 

PORKER: JSR PC, GTYRG :IF ANY ERROR BIT IN RKCS SET 
MOV RI’ SRDRV GET DRIVE #, FOR TYPING SERIAL # 
ERROR 17 :CN DOING POSITIONING <SEEK) 

ENTER HERE 

JSR PC CLRERR :GO CLEAR THE HARD ERROR 
BIC #81IT4 (ROD “CLEAR POSITIONING BIT IN KEY 
CLRB = POS) -CLEAR POSITIONING FLAG FOR THIS DRIVE 
CLRE BUSY (RI) :CLEAR BUSY FLAG FOR THIS DRIVE 

SES C274 
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105065 

104020 

10S719 
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011092 

001405 

001534 
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001426 
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001306 
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177770 

MACYE! 27: 1006) 
22-SEP-76 O8: 

90900e 

166010 

O4-JCT-76 13:29 PAGE S2 
EXERCISER PROGRAM 

IN"HNC: CLRB INTFLG 

MOV PPRLVL, 2(SP) 
3 PC, CHKCRDY 

ERROR 244 

1S: BIT aSCP,aRKCS 
BEQ es 
JSR PC, SKCMP 
RTI 

25: MOV JRKDA,- (SP) 

JSR PC, CROTLF 

MOV (SP)+.R5 
TST BUSY (RS) 
BMI 33 
MOV RS, $REGO 
ERROR 7 

38: CLRB POS(RS) 
MOVB  BUSY(RS) RO 
BIC 8177760, R0 
ADD #KEY,RO’ 
BIT BITS, (RO) 

ERROR 20 

4$: TSTB. ss (RO) 
BMI 3 
MOV RS, SREGO 
ERROR 31 

5S: MOV (RO). Re 
BIC 8177770, Re 
CMP RS Re 
BEG 6$ 

sENTER THIS ROUTINE . -EN AN INTERRUPT 

i OEGURE NODE, THERE 19,7, OTHER 
: CLEAR FLAG TO INDICATE THAT 
AN INTERRUPT OCCURED. 
;CPU PR ORT TY TO 2, ON RTI 

:CONTROL READY, BET? NTROL ROY CLEAR AFTER INTRUPT CN COMPLETION 
-OF FUNCTION, IT SHOULD BE SET 
:SCP SET? SEARCH COMPLETE? 

;GO TO SEEK COMPLETE RCUTINE 

;GET THE DRIVE # TO WHICH 
: THE connaND WAS ISSUED UNDER 
: INTERRUPT MODE 
;ROTATE BITS 15,14,13 TO POSITION 

1.2 
Dap OFF THE DRIVE # FROM THE STACK 
?CHECK THAT DRIVE WAS BUSY 

;’BUSY’ FLAG FOR THE INTERUPTING DRIVE 
“WAS NOT SET. WHENEVER ANY ACTIVITY 
-1S INITIATED ON A DRIVE, THE (SOFTWARE) 
:*BuUSY’ FLAG IS SET TO INDICATE THAT 
"DRIVE IS BUSY DOING SOMETHING. 
TOCCURANCE OF THIS ERROR INDZCATES 
‘THAT THE 'BUSY’ FLAG FOR THE INTERRUPTING 
“DRIVE (RKDA) IS CLEAR! 
“CLEAR THE POSITION FLAG 
GET THE ADDRESS OF THE 
“COMMAND KEY 

;CHECK IT'S NOT A SEEK FUNCTION 

; (SOFTWARE) FLAG FOR THE INTERRUPTING 
“DRIVE (RKDA) INDICATES THAT A SEEK 
‘FUNCTION WAS BEING EXECUTED ON THE 
:DRIVE. IF THAT’S THE CASE cP BIT SHOULC 
=HAVE SET ON SEEK DONE INTRUP™, BUT IT 
WAS NOT. NOTE, HERE THERE IS’A BO MRIIGE 
OF MULTIPLE ERRORS OR ERSOR 
: MISINTERPRE TATION 
?CHECK THAT FUNCTION IN 
-PROGRESS BIT WAS SET 
GET DRIVE NUMBER 
“IF NOT. ERROR 
TE UNCTION IN PROGRESS’ FLOG (IN THE KEY; 
:WAS NOT SET FOR THE INTERRUPTING DRIVE. 
“IF THIS DRIVE WAS BUSY DOING THE 
?FUNCTION. THE ABOVE FLAG SHOULD BE SET. 
:CHECK THAT THE INTERRUPTING 
?DRIVE (IN RKDA) IS THE SAME AS 
:THE DRIVE IN THE KEY 
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eece 012324 919527 503162 MoV RE, SRESO :GET EXPC’D DRIVE NC. 
2652 91335c 515057 BCiies meV RE SRES! IGET DRIVE NO. RECYD 
2854 913334 104032 ERROR 32 “UNEXPECTED DRIVE NO. INTERRUPTEC 
2805 013336 39392 6S: ASL Ro 
28% 913340 91:39 MOV RO). R3 
esc? O13342 010957 901536 MOV RO. SAVKEY 
2898 333346 999303 SWAB sé 
2609 01325¢ o4e7o3 177770 Bur 8177770,R3 ;GET POSITION OF THE PARAMETER 

17 pissed PRES eseuo ASR cs Ry 
28i2 913362 42704 17776! BIC #177761 R4 “CLEAR ALL BUT FUNCTICN CODE 
2612 013366 016395 COz032 MCV PCMND.R3:.RS = :SHECK THAT THE FUNCTION IN 
2614 -RKCS AND THE KEy ARE SAME. 
e615 913372 126504 od0002 CMPB 2 RS)RY 

5575 013376 0901496 BES 7$ -IF NOT, ERROR 
2618 013490 O16537 900002 201162 MOV 2(RS) SREGO GET EXPCTD FUNCTION CODE IN RKCS 
2619 013406 019437 OO1164 MOV RY, SREGL GET CODE RECVD _ 
2820 Ol34le 104033 ERROR 33 FUNCTION CODE THAT IS IN RKCS AFTEP THiS 
28el SINTERRUPT OCCURED IS NOT THE EXPECTED ONE 
2822 913414 o4e710 909290 78: BIC #B1T7, RO) “CLEAR "FUNCTION IN PROGRESS’ BIT 
28e3 013425 142761 099290 col4ee BICB &sBIT7.BJSY(R1} CLEAR BUSY FLAG FOR THIS DRIVE 
2224 013426 904737 O1b44E JSR PC, CHKDRV -CHECK FOR DRIVE ERRORS 
25° 013432 O00002 RTI IF THERE WAS ANY DRIVE EROR 
2926 -OESELECT THE DRIVE AND EXIT 
2227 -TF NO ERROR, RETURN HERE 
2622 012434 032777 oC1900 1e5554 BIT 8SIN, ARKDS :SIN ERROR? 
2829 Gls «(OC 426 BEG 108 . 
e830 C13444 004737 922130 TSR PC, RGYSDR :GET RKCS, ER, DS, DA AND CRIVE & FOR 
293! : TYPING SERIAL DRIVE s 
2232 O134SO 104016 ERROR 16 SIN ERROR 
2833 0:34S2 004737 916060 ISR PC CLRSIN ; 
2934 12458 094737 C1617 JSR PC’ SINCNT sHELP COUNT OF SIN’S. IF MCRE 
DEBS : THAN MAXM ALLOWABLE. CESELECT THE DRI 
2836 O12462 900002 RTI ?RETURN HERE IF COUNT=MAX 
esa? RETURN HERE IF LESS THAN MAX 
2838 O13464 105261 Of1446 INCB —«RETRY(R1) 
2229 013470 122761 o00003 ocl144E CMPB 83, RETRY (FL) 
2e40 913476 Of1406 BEO aS 
2841 013590 052710 910000 BIS #21712, (RO) 
2842 013504 042710 opoo20 QTC #8174, tRO} 
Ear 013510 ood0de2 RTI 

2845 013512 004737 014334 8S: JSR PC,DR.ABT sABORT THIS FUNCTION 
Ba 013516 od00de2 9g: RTI 

PEYB 013520 032777 OYOGOD 165474 198: IT SHE, IRKCS sHARD ERROR? 
2849 012526 001076 BNE HROERR 
2650 013530 932777 100000 1654e4 BIT #ERR. IRKCS SOFT ERROR? 
e861 S13S3 901002 BNE SFTERR :YES 
2652 013540 O00137 oOl4ec6 IMP NCGEROR :NG 
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-O2RK MAE MACYS] 2711006. D4-ICT-76 13:29 PAGE 64 

Z2-SEP-7— 28:57 EXERCISER PROGRAM SE3 72777 

- THERE WAS A SOF? ERROR 

Q32@777 900001 165446 SFTERR: gr! SuCE, aRKER WCE? 
PI417 Q 18 

032737 90000: 001474 SIT SBITO,ERCODE = ; ALREADY WORKING ON A WC ERROR? 
os1os4 SNE 3$ “YES - IGNORE THIS ONE 
042737 of0051 201474 BIC #BITO.ERCO s ANY OTHER ERROR? 
oc1052 SNE 4§ rE - ABORT THIS FUNCTION 
052737 90000: I2C1474 BIS sBIT0, ERCODE THE WC ERROR BIT 

905262 091632 INC WCECN(R2) “INCREMENT WCE COUNT FOR 
14421 09297¢ TYPMSG =. MSG2 “THIS DRIVE 

032777 000002 165495 15: BIT 8CSE,aRKER =CSE? 
DOT417 BEQ 2s 

932737 oo0002 001474 BIT SBITL,ERCODE — ; ALREADY WORK I! ON ACS ERROR? 
551231 BNE 33 "YES - IGNORE THIS ONE 
042737 o00CI2 O01474 BIC BBITL,ERCODE § :ANY OTHER ERROR? 
oc1c27 BNE 4§ :YES - ABORT THIS FUNCTION 
052737 900002 001474 BIS SBITL,ERCODE SET THE CS ERROR BIT 

o0S262 ocleSse INC CSECN(R2) / INCREMENT CSE COUNT FOR THIS DRIY 
1o44e1 edo07¢ TYPMSG .MSG3 
104421 OG2120 2s: TYPMSG ‘MSGS 
004737 CZl644 ISR 6c. TYPFN GO TYPE OUT THE FUNCTION THAT GAVE ERROR 
004737 921772 J5R PC’ GETINE 
004727 0922134 JSR PC’ GTSDRV :SAVE DRIVE #, FOR TYPING SERIAL 8 
104021 ERROR 21 :SOFT ERROR ON PERFORMING A DATA 

TRANSFER RKDA PRINTED OUT IN ERRCR 
ine ssae IS BROKEN pour INTO ORVE &, 

022704 oocod4 CMP 84, R4 “WAS ITA C READ EENCTION? 
091902 BNE 3$ 
004737 017016 JSR PC, DATCHK :GO CHECK THE DATA REAC 

000137 O14OE6 2g: JMP CNNERR 
000137 314124 4§; JMP CMNABT 
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-11-D2RKHHF MACY11 27.1006) O4-OCT-76 13:29 PAGE 6S 
Pll 22-SEP-76 08:57 EXERCISER PRCSRAM Sea 9278 

‘ IF THERE WAS é athe 
ERROR JRING THE E pet 
: TRANSF R ENTER 

013724 032777 3!0000 165266 HRDERR: SIT aSkE, ARKER SKE? 
013732 001421 BEC 1S 

013734 032737 OO0004 901474 BIT 881T2, ERCODE ; ALREADY WORKING ON A SK ERROR? 
913742 001051 BNE CMNERR :YES - IGNORE THIS ONE 
013744 pier 900904 o01474 BIC 881 Te, ERCODE :ANY OTHER ERROR? 
0133 1064 BNE CMnABt :YES - ABORT THIS FUNCTION 
0:3764 052737 o00004 001474 BIS #B1T2, ERCODE :SET THE SK ERROR BIT 

913762 oO0Seb2 oc1E02 INC SKECN(R2) - INCREMENT COUNT FOR SKE 
012766 COS262 IOlsb2 INC HECN(R2) :ON THIS DRIVE 

013772 104421 902062 TYPMSG ,MSG1 

013776 932777 167740 165214 1S: BIT #167740,aRKER  ;ANY HE BESIDES SKE? 
014004 031417 BEQ 2 

Q14006 032737 O00010 001474 BIT #8173, ERCODE sALREADY WORKING ON A HE ERROR? 
Q14014 coro2y BNE CMHERR “YES - IGNORE THIS ONE 
014016 042737 000010 001474 BIC #8173, ERCODE “ANY OTHER ERROR? 
914024 001037 BNE cunaBt “YES - ABORT THIS FUNCTION 
0140e¢6 952737 000010 001474 BIS 88173, ERCODE “SET THE HE ERROR BIT 

014034 o0S5262 ocO1Sb2 INC HECN(R2) s INCREMENT HE COUNT FOR 
014040 10442] 902104 TYPMSG .MSG4 : THIS DRIVE 

014044 10442] 002120 2s: TYPMSG MSGS -PRINT ’ON DOING’ 
014050 004737 O21644 JSR PC, TYPFN =GO PRINT OUT THE FUNCTION 

‘WHICH GAVE THIS ERROR , 

0140S4 004737 9021772 JSR PC, GETINE 
014060 004737 022134 ISR PC’ GTSDRYV -SAVE DRIVE #, FOR TYPING SERIAL # 
014064 104022 ERROR 22° ?HARD ERROR on DOING DATA XxFER 

O14066 105261 O01446 CMNERR: INCB  RETRY(P1) ; INCREMENT RETRY COUNT 
014072 122761 O00003 001446 CMPB saw 3, RETRY(R1) -3 TRIES IN 
014100 O01411 BEG CMNABT -YES, ABORT fits FUNCTION 

014102 OS2777 O10000 165426 BIS #BIT12,9SAVKEY ; INDICATE HIGH PRIORITY ON RETRY 
014119 042777 o09020 165420 BIC #BITY YSAVKEY :CLEAR ’POSITIONING HEADS’, IF SET 
014116 004737 O1S714 JSR PC, CLRERR “CLEAR THIS ERROR 
014122 oogcode2 RTI 

014124 005037 001474 CMNABT: CLR ERCODE -CLEAR ERROR CODE 
014130 104421 002532 TYPMSG .MSG27 
O14134 904737 014334 JSR Pc, DRVABT sABORT THE FUNCTION 
014140 032777 O10000 165052 BIT #SKE, JRKER ; SEEK ERROR? 
014146 OO1416 BEQ 33 NO 
014150 104416 CON. RESET TRESET THE CONTROLLER 
014152 010137 o01S02 MOV R1,GDRV ;SET DRIVE NUMBER 
O14iSE 00241 CLC -CLEAR THE ‘C’ BIT 
014160 006037 001502 ROR QDRYV -LEFT JUSTIFY DRIVE NUMBER 

7 
» 
. 



ES 2279 

BO? 
13:29 FRGE && OHO 76 os 2°. 1206. 

EXERCISER PRO SRAM &2-SEP-"6 O8:S° 

a. wee 

@ 
¢
.
¢
.
€
3
 

a
 

eee ee ee ee



CO? 
Me NOES = OCR HAE mcr.) 2°. 1006) ete -76 13:29 PAGE &° 
cet Fo) ee-SEF-"— 38:5: EXERCISER PROGRAM S8o ClEL 

ass “IF THERE WAS NC HORS OP 
gost : BOE fT thee ON DGTa “RENSFER 

2SSS 514206 jO8TEl ICLNHS ” NOEPOR: eee RETeY. aL: 
209 Slvsi2 801496 Q 
e9%C Sl4e!4 1OM4E! 202604 TrPMSG .MCS2B 
e2, pidge? Llelig Sc.446 MOVB. RETRY .RI.,- SP 
e362 Alueoy 1ON4C TYPDS 
2%2 fl4eDe oc2 BYTE 2 
23 O42? 050 “BY'E 36 

236 01423C o25037 OC1NT4 38: CR EROODE 
297 O14294 105561 OCl4HS FRR = RETRY.RI ee 
e%2 Ol4e40 OMer?7 O1399C :esere ee E1712, 9506) : CLEAR PRISRT Y BIT iF SE" 
2969 i4e46 004737 J2eC7I4 Sh PC STA*STC COLLECT STA” ISTICS CN THIS 
cary ‘Peta *RANSFER 

e972 O:42Se oee70N 900204 Mp #4 R4 :WAS IT A °REQD' FUNCTION’ 
2973 «014256 96! BNE 2s 
e974 Ci4e65 BO4737 91701e 5p B> DAT CHK :IF I? WAS ‘RERO', CHECK THE SATA 

e305 
2978 014264 O22704 909052 2: CMP 82,R4 sWaS I7 @ “WRITE FUNCTION’ 
2979 914270 O0:011 BNE 3$ 
eed «O14e72e § oooc4e #165236 Bit SBITS,aSAVKEY = 1S “WRT CHK’ TO FOLLOW THIS 
258} 014300 O0:412 BES 4§ -*WRT® FUNCTION? 
P92 014302 OS2703 100C00 BIS sBITIS,R3 ISeT FLAG BIT TO INDICATE 
2982 ‘THAT WRITE CHECK SHOULD 
e9e4 ‘FOLLOW THIS WRITE 
PSPS 014306 010337 901456 may R3,WOFLG SET UP WC FLAG TO YNDICATE 
2996 >THE ABOVE. THE LOWER BYTE 
2987 CONTAINS THE POINTER TO THE 
28g :COMMAND LIST, WHICH WILL 
2929 :BE USED. FOR’ DOING WRITE CHECK 
gox Ql4212 9004C7 BR c$ IF WRITE CHECK IS T2 BE DONE DONT 

j :SET BIT 15 OF THE KEY TILL WAT ¢ 
2992 -1S DONE 

914314 C22704 900006 33: a 86,R4 WRT CHK FUNCTION? 
299¢ 914320 001902 BNE 4§ 
29% 914322 605537 ocol4se CLR WCFLG sCLEAR WR CHK FLAG 

Saag 514326 2719 109000 4§: BIS SBIT1S, (RO) :SET FLAG TO INDICATE THIS 
eoeg 234332 495952 cs: RT] “FUNCTION IS COMPLETED 
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11 27(1006) O4-OCT-76 13:29 PAGE 68 
” EXERCISER PROGRAM 

;ABORT THE FUNCTION ON ORIVE PCINTED TO BY RI 

BREE Re oBa ie Ye ORE THAN @. aBORTS 
ORVABT: MOV B25 (SP) sSAVE R2 

001446 CLRB RETRY(RI) 
04000 BIS #104000.‘RO) § ; INDICATE THAT FUNCTION IS ABORTED 
10000 rc a8 112, (RO) ;CLEAR HIGH PRIORITY BIT IF SET 

MOV Ri, 
ASL Re 

001672 INC ABORT (Re) 
001672 200010 CHE ABORT (RE), #16 

o16220 IMP LCT sDROP THE DRIVE 
1S: MOV (SP)+ Re >RESTORE Re 

2165 TYPE mso14 - TYPE “ABORTED” 
RTS Pc =RETURN 



MAINOE C211 -O27RnH-F 
OCRKHF .P 1) 2e-SEF-76 

Eats 

sie 
3021 
s0e¢ 
323 
3024 
302s 
Cee 

| 3087 o144o— 1c4497 

ee HG Bee S$ Oi 
sh ateuse Bia 

9 ky iy 

seas Bldasd | Abode 
3023 

034450 
3035 Ol44S0 912746 

, Be O84 905216 
3037 O144S6 104495 
3038 Cl446° 004737 
2039 O14464 9009137 
3049 
3041 914470 032777 
C4 OL447R =O014e2 
3043 014500 032777 
3044 014506 001410 
3045 014610 90727 
2O4— O14Sle 000090 
2047 014514 901013 
SO4B O:4516 37 
3049 914822 094737 
3050 O14Se6 0904% 
2951 014529 905037 
3252 014534 194401 
2053 0145840 004737 
2054 O14S44 932777 
3055 014552 991401 
30 O14SS4 000 
3057 
3058 014556 004737 
2059 01456e 012700 
3069 O14S66 0109004 
2061 O14570 o0S001 
20¢e 014572 910120 
2962 014574 06270! 
35964 O14600 922701 
Z0ES OL4E94 001372 
23t& 214606 912700 
3567 Ol46le 010005 
3068 9814614 012701 
2069 Ci46e0 o00S02e0 
2579 Gl4tee 005201 
3071 014624 001375 

MACYS 
28:7 

O0e0SE 

001236 
0i4#432 

901100 

021024 
S22612 

000406 

OG00C1 

OeeS64 
001306 

000400 
004090 

003326 

177740 

2 27.1006) 

d52056 

164442 

1é443¢2 

i64366 

-> 

EQ? 
04-OCT-76 13:29 PAGE 69 

EXERCISER PRCGRAM 

THIS ROUTINE GENERATES. THE Q COMMAND REQUESTS ANO PUT THEM IN "HE SUELE. "HE 

21. scott NUMBER BR Files COMMANE ihe BE PERFORMED. 
12. FUNCTION TO BE PERFORMED. 
33. Riek POOR Se - CYLINDER, SURFACE, SECTOR. 
374. TING BUS ADDRESS. 
35. WORD COUNT FOR DATA TRANSFER. 

; THE QUEUE IS LOCATED AT “CMND® ‘TO °CMNDS’). 

GENSRO: CkSWR 
C DE REPCNT sDECREMENT REPETITION CCUNT 

BNE 1§ - CONTINUE IF NOT O 
MOV PCONTR,REPCNT = ; REESTABLISH PEPETITION COUNT FOR EXERCISES 
TYPE b5s :s *YPE RECTS STRING 
BR 64 2°GET OVER asciz 

iiess: ASCIZ. «15 «1e@>-END oF Shss_ 

MOV SPASS,-\SP) 
INC (SP, 
TYPOS 
ISR FC REPSTAT 
IMP sebp 

1S: BIT sSW8, ISWR 
BEG 2s 
BIT 8SWO0, aSWR :ShITCH O SET ? 
BEQ 9$ :BR IF NOT 
TST (PS)+ :CHECK INDICATOR 

7S: .WORD 0 : TYPE TIME INDICATOR 
NE 2 -BR IF TIME ALREADY TYPED 

INC 7 “INCREMENT THE INDICATOR | 
ISR PC, TIMTYP :TYPE THE TIME (IF SWR O3 SET: 
BR 2s : CONTINUE 

gg: CLR 7§ -CLEAR THE INDICATOR 
TYPE SCRLF 
JSR OC REPSTAT 

2S: BIT aSWS, SSWP sHALT? 
BEG 38 NO 7 
HALT ;YES, PRESSING CONTINUE RESUMES PROG EXECUTION 

38: JSR PC, CHDPRS :CHECK IF ANY DRIVES PRESENT 
4g: MOV #KEY, RO 

MOV RO, R4 
CLR R} 

S$: MOV Rl. (RO)+ sCLEAR THE 8 COMMAND KEYS 
ADD #400 Ri -BITS 89,10 INDICATE THEIR 
CHP #4000, Fu :POSITION 0, 1.2,3,4,5,6,7 

MOV #CMND, RO -CLEAR THE PARAMETER TABLE 
MOV RO,RS 
MOV 8-40. R1 :FOR THE 8 COMMANDS IN @ 

6S: CLR CRO}$ - (8X4, WORDS IN ALL 
INC Ri 
BNE &$ 
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_CORKHF.PIL = 22-SEP-76 08:57 EXERCISER PROGRAM Sea 0983 

3073 C1426 OCHT37 915676 JSR PC, CLRFLGS -CLEAR THE FLAGS PERTAINING TO THE 8 
3074 :COMMANDS IN THE G 
3075 “RY CONTAINS ‘KEY’ 
3076 RS CONTAINS "CMND* 
3077 O14632 022737 300001 001264 SENI: CMP 81 DRVPRS “ONLY 1 ORV PRESENT? 

| 3078 914640 od:90e BNE ees = NO 
3079 Ol4642 005006 CLR rYES 
3080 O14644 cO0420 BR ae 
3081 O14646 OON737 Oe5S04 22g: JSR PC, SRANC GENERATE @ RANDOM NUMBER 

:GET A RANDOM DRIVE NUMBER 
3983 “FROM THE AVAILABLE DRIVES 
284 014652 025636 RSDRVL 

3086 O14654 013746 025640 MOV RSORVH, -(SP. :PLT LOW DIVIDEND ON STACK 
3087 O14660 OCOSO46 CLR -(SP) i CLERR HIGH DIVIDEND AND PUSH 

ee O14662 013746 001520 MOV ORMAP -\ SP) :PLISH DIVISOR ON STACK 
3090 O14668 004737 925120 JSR PC aeSDIV °GO TO THE ‘DIVIDE’ SUBROUTINE 
3091 014672 005726 TST (SP)+ ‘DISCARD THE REMAINDER. QUOTIENT IS 
3032 "NOW ON TOP OF THE STACK 
3993 O14674 012600 MOV (SP)+.R0 

014676 025937 o01264 CMP RO, DRVPRS =MAKE SURE CORRECT MAPPING IS DONE 
309 014702 O01D01 BNE 33° 
399% 014704 005300 DEC ;’QORVE’ CONTAINS RANDCM DRIVE NO. 

914706 905037 001502 3S: eLR QORV 
1 3098 O14712 116937 001254 colS0e MOVB  PDR(RO), QDRV 

3399 014720 105737 001502 TST QDRV TEST IF TYPE £ DRIVE 
3100 014724 100016 BPL 325 -NOT IF POSITIVE 

3102 O14726 142737 O00200 be BICB #200, QDRV ;CLEAR THE FLAG BIT 
3103 014734 132737 O00001 Oe 8178 #1, Q0RV -ODD OR EVEN DRIVE ADDRESS 
a3 014742 OO14O4 BEQ 31$ 

3106 914744 005727 015632 TST ODDEVN sMUST HAVE BEEN AN ODD ONE 
3197 014750 001730 BEQ GEN! INSURE THAT ODDS WHAT WE WANT 
3108 014752 oc004 BR 32S 

3110 014754 015632 TST OGDEVN sMUST HAVE BEEN AN EVEN ONE 
gi 014760 001332 BNE 228 "NO GCOD + TRY AGAIN 

3:13 014762 004737 cesso4 JSR PC, SRAND GENERATE A RANDOM NUMBER 
3.14 O14766 Oesb42 RSF UNL 

3116 014770 013746 O25644 MOV RSEUNH, ~(SP) sPUT LOW DIVIDEND ON STACK 
3117 014774 OOSO46 CLR -(SP) :CLEAR HIGH DIVIDEND AND PUSH 
3118 -IT ON STACK 
3119 014776 013746 001526 MOV FNMAP, -(SP) “PUSH DIVISOR ON STACK 
2120 O1S002 004737 025120 JSR PC aesDIV °G0 TO THE ’DIVIDE’ SUBROUTINE 
3121 015006 906726 TST (SP)+ :DISCARD THE REMAINDER. QUOTIENT IS 
3122 “NOW ON TOP OF THe STACK 
3:23 015010 021627 000003 CMP (SP), #3 !MAKE SURE CORRECT FUNCTION IS SELCTC 
3104 015914 Od1001 BNE 20% 
3125 015016 OOS316 DEC (SP) 
sige 016020 012637 o01Sle MOV (SP)+, OFNC “THE FUNCTION THAT CAN BE PERFORMED 

of 

2128 015924 904737 oOeSSO4 JSR PC, SRAND GENERATE A RANDOM NUMBER 
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025646 

013746 BueoMe 
O13746 
004737 
005726 

012637 
022737 

Boas? 

001002 
005337 

022737 
101005 
912737 

o0S001 
000404 

005037 
012701 

023727 
202003 
912701 
000431 

012700 
163700 
060001 

MACY11 2711906) 
08:57 

025650 

90152 
02S ie! 

001504 
000313 

001504 

000920 

001506 
300014 

001504 

177777 

901504 

001510 

025650 

091506 

C00306 

04-OCT-76 13:29 PAGE 71 
EXERCISER PROGRAM 

RSCYLL 

MOV RS YLH, n—.% SP) 

CLR -(§P) 

MOV CYLMAP. - (SP) 
JSR Pc aastlv 
TST (Sb )4 

MOV (SP1+, QCYL 
CMP #313, JOCYL 

Bee QCYL 

4§: 

MOV RSCYLH, -\ SP 
CLR -{5P) 

MOV CMAP. -(SP) 
JSR BeCH aestlv . 
1ST (SP) 4 

MOV (SP)+. QSEC 
CMP #14, 95SEC 
BNE 5g 
DEC QSEC 

S$: CMP 877777, RSCYLH 
BHI bS 
MOV #8174, SUR 

CLR RI 
BR 7§ 

ES: CLR QSUR 
MOV #14,R1 

GO? 

BUT 1V CN STACK 
iShERR SHE eet ey Ane bus 

ON Stack 
Bust H DIVISOR ON STACK 

HE DIVIDE’ SJBROUTINE 
Bo scaRD THE REMAINDER. GUOTIEN™ 3 
iNOW ON TQP OF THE STACK 

:'QCYL* CONTAINS RANDOM CYLINDER NC. 

;PUT LOW DIVIDEND ON STACK 
:CLEAR HIGH DIVIDEND AND PUSH 
;IT_ON STACK 
:P SH DIVISOR ON STA 
6 T0 tie Bry toe! MES BROUTINE 
DISCARD THE REMAINDER. QUOTIENT IS 
NOW ON TOP OF THE STACK 
: (BETWEEN 0-13/8) 

;'GSEC’ CONTAINS RANDOM SEC 8 

;SELECT SURFACE # RANDOMLY 

;SURFACE 1 
:R1 CONTAINS THE MAXM WORD COUNT BASED ON 
AVAILABLE DISK SPACE. 
RO CONTAINS THE MAXM WORD COUNT BASED ON 
SAVAILABLE MEMORY SPACE. 

;SURFACE 0 
714 SECTORS ON SUR 0 

sASSUMING THAT ENOUGH MEMORY IS AVAILABLE THE MAXIMUM TRANSFER THAT CAN 
;TAKE PLACE IS 20K WORDS. 

: 
7$: 

8s: 

9S: 

URFACE IS 1, CHANCES ARE T 
£ GREATER then THE SPaCE 
OUNT IS TO BE SELECTED IN 

CMP QCYL, #306 
8GE 9$ 
MOV #177777,R1 
BR 21$ 

MOV #14 RO 
SUB GSEC RO 
ADO RO.R! 

IF THE RANDOM CYLINDER # > OR = TO 307 AND THE 
HAT THE NUMBER OF WORDS TO BE TRANSFERRED MAY 

AVAILABLE ON THE DISK. IN THAT CASE, THE WORDS 
SUCH AWAY THAT THIS OVERFLOW DOES NOT OCCUR. 

;1S THE RANDOM CYL & GREATER THAN 306” 

IF YES, MAKE SURE THAT THE 
WORD COUNT IS SELECTED PROPERLY 
COMPUTE MAXM WORD COUNT BASED ON 
“AVAILABLE DISK SPACE 
"COMPUTE # OF SECTORS AVAILABLE ON 
?CYLINDERS SELECTED 

ars ae 
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0:S354 
015360 

015362 
015364 
015370 

MAINDEC-11-D2RKH-F 
ERK HF 

012703 

019301 

004737 
OeS6Se 

013746 
ooso4s 

013746 
904737 
GOS7 2 

012637 
006337 
063737 

013793 
163703 

020201 
103401 

010102 

ting 
SO46 

010346 
004737 
005726 

wf 

000409 

D2SCO6 

025504 

025654 

001530 
025120 

301514 
9C1514 
002052 

o020S4 
901514 

177777 

025120 

MACYI1 27(1906) 
22-SEP-76 98:57 

001514 

04-OCT-76 
EXERCISER PRCGRAM 

els: 

108: 

118: 

12:29 PAGE 7 

MOV 8312,R3 
SUB Ov Rg 
MOV «880,20 3P) 
MOV R3,-(SP) 
JSR Po aeSMULT 
MOV (SP)+, .SP) 
MOV (SP)+,R3 
ADD R1 RB 
MOV #400, -(SP) 
MOV R3, -(SP) 
JSR Po’ aeSMULT 
MOV (SP}4, (SP) 
MOV (§P34'R3 
MOV R3,R1 

JSR PC, SRAND 
RSBAL 

MOV RSBAH, - (SP? 
CLR -(SP) 

MOV BANAP. -(SP) 
ISR PC, aesDIV 
TST (SP)+ 

MOV (SP)+, GBUSAD 
ASL aBusaA 
ADD BASEBA, Q@BUSAD 

MOY MAXBA. R3 
Sus agusaAt, R3 
CLC 
ROR R3 
MOV R3,R2 

CMP R2 Rl 
BLO 11¢ 

MOV R1.R3 

MOV 8172777, -(SP) 
CLR ~(SP) 

MOV R3,-(SP) 
JSR PC aesDIV 
TST (SP i+ 

HO7 

:;COMPUTE 8 OF SECTORS AVAILABLE 
;BEYONO “HE CYLINDER SELECTED 

;;PUT THE MULTIPLER ON THE STACK 
;,PUT THE MULTIPLICAND ON THE STGCK 

;:CALL THE MULTPLY ROUTINE 
:: DISREGARD THE MSB’S 

> GET 
- COMPUTE’ TOTAL 

;;PUT THE MULTIPLER ON THE STACK 
;;PUT THE MULTIPLICAND ON THE STACK 

THE LSB’S 9F THE PROOUC™ 
# OF SECTORS AVAILABLE 

-:CALL THE MULTPLY ROUTINE 
:: DISREGARD THE MSB’S 

>:GET THE LSB’S OF THE PRODUCT 
;COMPUTE TOTAL # OF WORDS-SPACE 

CYL 

C 
j AVAILABLE ON DISK FROM THE SELECTED 

“COMPUTE MAXM WORD COUNT BASEL ON 
"AVAILABLE MEMORY SPACE. 
GENERATE RANDOM NUMBER 

;PUT LOW DIVIDEND ON STACK 
;CLEAR HIGH DIVICEND AND PUSH 
:IT ON STACK 
;PUSH DIVISOR ON STACK 
;GO TO THE ’DIVIDE’ SUBROUTINE 
;DISCARD_THE REMRINOER, QUOTIENT IS 
:NOW ON TOP OF 
;BE USED 

THE STACK 

;FORM THE RANDOM SUS-ADDRESS 
;BY ADDING RANDOM OFFSET TO 
; THE BASE BUS-ADDRESS 
;COMPUTE # OF WORDS THAT 
;CAN BE TRANSFERRED, USING THE 

;ABOVE GENERATED BUS-ADDRESS WITHOUT 
;CAUSING A NXM 

;SELECT SMALLER OF THE TWO 
;WORD-COUNTS THAT WILL BE 
;USED FOR GENERATING A RANDOM 
:WORD COUNT) 

:R3_ CONTAINS THE MAXM WORD COUNT 
;POSSIBLE. COMPUTE THE WORD COUNT 
;MAPPING FACTOR FROM THIS. 

;PUT LOW DIVIDEND ON STACK 
;CLEAR HIGH DIVIDEND AND PUSH 
IT ON STACK 
;PUSH DIVISOR ON STACK 
;GO TO THE ‘DIVIDE’ SUBROUTINE 
;DISCARD_THE REMAINDER. QUOTIENT IS 
;NOW ON TOP OF THE STACK 

SE 3 cogs 
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HF .PL1 

p1sssy 
O15560 
015562 

O1SS65 
015872 

INDEC-11-D2RKH-F 
DIRK 2e-SEP-7E 0 

005216 
012637 

004737 
O2SE56 

13746 
OSO46 

OL3746 
904737 
025726 

012637 

O00405 

012725 
000402 

0127eS 

013715 
005425 

001832 

025504 

001516 

001516 

001516 
O0:S1§ 
061502 

00iso4 

000001 

000002 
025660 

o00c40 

o00co4 

o0001e 

OC1516 

MACY11 27( 10068) 
8:57 

077777 

04-OCT-76 
IO 

13:29 PAGE 73 
EXERCISER PROGRAM 

128: 

15: 

es: 

14§;: 

1c§: 

INC 
MOV 

(SP) 
(SP)4+,WCMAP 

PC, SRAND 

RSWCH, -(SP) 
-(SP) 

WCMAP. -(SP) 
PC aesDIV 
(SP)4 

(SP)+, GNURCNT 

QWRCNT 
12 
QWRCNT 
QWRCNT 
QORV,RO 

gene’ RO 
RO, (RS)+ 

RSLICH, 877777 

#BITS, ‘RY 

1S$ 

#4, (RE) + 
is¢ 

tle, (RS)+ 

QWRCNT, (RS) 
(RS)}+ 

- 

;WORD COUNT MAPPING FACTOR 

; GENERATE A RANDOM NUMBER 

;PUT LOW DIVIDEND ON STACK 
;CLEAR HIGH DIVIDEND ANC PUSH 
:IT_ON STACK 
:PUSH DIVISOR ON STACK 
7GO TO THE ’DIVIDE’ SUBROUTINE 
‘DISCARD THE REMAINDER pOuOTrENT IS 
:NOW ON TOP OF THE STA 
:*GWRCNT’ CONTAINS THE “RANDOM 
:WORD COUNT THAT WILL BE USED 
;MAKE SURE THE WORD COLIN” IS 
:NOT 0 
:TAKE CARE OF ZERO AND NEG NMBRS 

POSITION THE DRIVE NUMBER IN 
sBITS 15,14,13 

:POSITION THE CYLINDER NUMBER 
;IN BITS 12-5 

:RO CONTAINS THE COMPLETE DISk 
;AODRESS 
;INSERT RKDA_IN THE PARAMETER TABLE 
: (FOR THE 8 COMMANDS) 
: WHICH FUNCTION? 
:C-READ CHECK, 1-READ, 2-WRITE 

;READ 
READ CHECK 
WRITE FUNCTION CODE 
:SHOULD WRITE CHECK BE DONE 
:AFTER THE WRITE? 
:SET FLAG _IN KEY TO INDICATE 
; THAT WRITE CHECK SHOULD BE 
DONE FOLLOWING THE WRITE 

sREAD FUNCTION CODE 

:READ CHECK FUNCTION CODE 

; INSERT THE WORD COUNT (RKWC? 
:(2°S COMPLEMENT) 

SES CrCSe 



' MAINDEC-11-D2RAH-F 
CZRKHF . 

333g 
3233 

te ee 

Pll 

ciss74 

015600 

015604 

biee8 

MACY. 271906) 
22-SEP-T6 08:S7 

O137eS 001514 

Os37e4% 001502 

020427 001326 

BaATgs C14632 

Basra TH3P% ouse3e 
009¢27 

000000 

JO? 
13:29 PAGE 74 

QBUSAC, RS. + 

QDRV, (845+ 

RY, SKEY+29 

ean 

OODE VN 
8.077765, CODEVN 
PC 

04-OCT-76 
EXERCISER PROGRAM 

MOV 

1€§: BIS 

CMP 

the 

17S: INC 
BIC 
RTS 

JOOEVN: 3 

SINSERT THE BUS ADDRESS .RKBA, FOR 
IMIS COMMAND IN THE PARAMETER 

stat 
E 
THE ORIVE NUMBER INSIDE 

THE KEY FOR THIS COMMAND 
GENERATED 8 COMMANDS IN 
THE QUEUE? 

:IF NOT, GO BACK AND GENERATE 
THE NEXT COMMAND AND THE 
PARAMETERS (RKWC, BA, DA) 
CHANGE FROM QOD /ENEN TO EVEN, ODL 
;KEEP ONLY ONE 8 
?ALL 8 COMMANDS UAVE BEEN 
:GENERATED IN THE TASK-GUEUE 



KO? 
MAINDEC-11-DZRKH-F MACYLL 27(1006) O4-OCT-76 13:29 PAGE 75 
OZRKHF.P11 | 22-SEP-76 98:67 EXERCISER PROGRAM SEs 228 

3313 sENTER THIS CODE IF SW 9 HAS BEEN SET AND LOOPING HAS TO BE CONE CN eseoP 
314 SSONTROL 1S TRANFERRED TO THIS, ON RETURN FROM THE ERRCR HANDLES “SESS> 

331 
3318 O1S634 004737 915714 EXCRLUP: JSR PC, CLRERR sWAIT FOR OTHER DRIVES TO SET DONE 
3318 ‘THEN ISSUE & CONTROL RESET 
3319 O15640 O10146 MOV R1.-(SP) 
3320 015642 012701 001306 MOV akty RI “CLEAR OUT THE COMMAND-KEYS 
3321 ee es i geo 18: BI ni1ieg0, (RL) 

aa55 iope af 45° ENE 1$ 
S660 012601 MOY (SP)+,R} ! 

3325 015662 004737 015676 JSR PC, CLRFLGS ;CLEAP OUT THE VARIOUS FLAGS P Rra NING 
2305 TO THE 8 COMMANDS IN 
2227 15666 012706 20:,90 oY aSTACK, SP | REESTABLISH STACK POINTER 
32¢9 Oi6r2 900137 oidsse IMP QMNGER START OvER AGAIN, PROCESS THE COMMANDS 
3329 SIN THE Q AGAIN. NOTE THAT IN LOOPING 
3339 CON EROR, WITH SW 9) AN ATTEMPT IS MADE 
223: TC RECREATE THE SET OF EVENTS WHICH LED TO 
323¢ : ERROR 
2333 
3334 
2236 
3336 
3337 :CLRFLGS 
3238 :THIS ROUTINE CLEARS OUT THE VARIOUS FLAGS USED FOR THE 8 COMMANDS IN THE QUEUE. 

3240 015676 012790 201426 CLRFLGS: MOV  s#BUSY.RO ;CLEAR THE 8 BLSY FLAGS 
3341 016702 o0to20 1S: CLR (RO)+ 
gs42 015704 O20027 OC1462 CMP RO, #QSCNT+e ;ALL DONE” 
2e42 015710 901374 BNE 1§ :NO 
3344 9:5712 900207 RTS PC 
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MAINDEC=11-DZRKH-F 
OZRKHF P11 

904737 

104004 

032777 
321493 
004737 

104016 

116504 
042704 
062794 

042714 
19S065 

062777 
oos20S 
Cee705 
901331 

0047737 
LOY416 
312605 
012604 
900287 

MACYI1 27: 1006) 
22-SEP-76 08:57 

163302 

001426 

001472 
000100 

001472 

022130 

001000 

622130 

001426 
177760 
001306 

010090 
001426 

020008 

ocead 

S20246 

- 

LO? 
O4-O0CT-76 13:29 FAGE 76 

EXERCISER PROGRAM 
; CLRERR 
sTHIS ROUTINE IS ENTERED WHEN @ HARD ERROR HAS OCC_LPRED ANO IT 
TGREARES- THE GRIVES THAY HAVE BEEN BUSY ARE CHECKED TO SEE IF 

2- 
ws 

RROR e0 IT e REPORTED Tr hot COEPROPETA? Done FOR GN’ ERR. C 1 SET AN 
ERROR ER ERE PAF Aa y8 . pan BEOVE tS CONE FOR EF ABS VES THA” HavE BEEN 
;SEEKING, A CONTROL RESE® IS ISSLEC TO CLEAR THE HARD ERROR. 

CLRESR: MOV RY, -(SP; sSAVE R4, RY ON THE STACK 
MOV RS; - SP) 
CLR RS 
CLR ORKDA 

1S: TSB) = BUSY< RS) :WAS THIS DRIVE SLSY SEEKING? 
BPL 4§ ;NO 
CLR TIMER 

2s: pI” #RWS, ARKDS :R.W/S SET? 
BNE 3$ : YES 
INC TIMER “KEEP TIME 
BNE 25 “WAIT FOR R“W/S RDY 
ISR PC RGYSOR -GET RKCS, ER, CS. DA AND DRIVE & FCF 

: TYPING SERIAL DRIVE » 
ERROR 4 “R/W/S READY DID NOT SET 

-FOR THIS DRIVE WAITED LONG ENOUGH. 
BIT SSIN, ORKDS “SIN ERROR ON THIS ORIVE? 

JSR PC RGYSER -GET RKCS, ER, DS, 2A AND DRIVE # F728 
PEE NC Ben FR Bate Py 

ERROR 16 :SIN OCCURED ON THIS DRIVE 

38: MOVB BUS YCRS).R4 -FORM THE ADORESS OF THE 
BIC $177760,R4 “KEY WHICH MACE THIS DRIVE 
ADD sKEY,R4' : BUSY 

BIC #10000, (RY) :CLEAR HIGH PRIORITY BIT, IF SET 
CLRB —- BUSY (5) *MAKE THIS DRIVE FREE, AVAILABLE 

163174 4: ADD #20000. dRKDA sADDRESS THE NEXT POSSIBLE DRIVE 
INC RS “INCREMENT COUNT 
CMP #10,R5 :ALL DONE 
BNE 1§ *NO 

JSR PC, CROMND -SAVE INFO ABCLT THE PAST & PRESENT COMANC 
CON. RESET 
MO? (SP)+,RE sRESTCRE R4,RS 
MOV (SP 3+, R4 
RTS PC RETURN 

SEs 2289 
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MQ? 
Cell -O2RKHAF MACY32 27° 1006; O4-O0CT-76 12:29 PAGE 77 
Pil ee-SEP-7— 28:57 EXERCISER PRCOSRAM SES 2290 

;CLRSIN 
sTHIS ROUTINE 8 ae WHEN THERE IS A *SIN’ ERROR. AT Tyne oF _EN-@Y 
sRKCA CONTAINS THE DRIVE & ThAT GAVE ‘SIN’. A DETVE RESET 1S DONE ON “HAT 
sCRIVE. AFTER IT 1S CINE, RCUTINE ‘“CLRHE’ IS ENTERED, TO WAIT FCS THE 
:CTHER DRIVES THAT HAVE BEEN DOING SEEKS. WHEN ALL THE DRIVES GIVE 
7°R W/S ROY’, A CONTROL RESET 3S DONE, RETURN IS MADE BACK TO THIS 
: BOLT INE-"CLRSIN*- AND FINALLY CONTROL IS TRANSFERRED BACK TO THE MAIN 
e - ° 

44 OC1SI6 CLRSIN: MOV BRKDA,QWRCNT § ;SAVE DISK ADDRESS 
14 JSR PC, CLRERR -G0, WAIT FOR OTHER OPIVES TO COMPLETE 

*THEIR SEEKS\IF THEY ARE DOING ANY) 
-THEN DO CON.RESET TO CR THE EROR. 

916072 013777 991516 163139 MOV QWRCNT,ORKDA § :ADDRESS THE DRIVE AGAT 
Di6190 GOS737 324222 ISR PC ORCMND SAVE INFO ABOUT THE PAST & PRESENT COMAND 
016194 012777 OO091S i6311C MCV #15, aRKCS 00 DRIVE RESET ON THE 

sORIV 
: INDICATED IN RKDA 

O16112 104417 CON. RDY 
O18114 995037 901472 CLR TIMER 
016120 032777 9095190 163070 15: BIT RWS, IRKDS “WAIT FOR RvW’S RDY TO SET 
Cl6126 OC1O15 BNE 25 
016130 005237 901472 INC TIMER 
016134 001371 BNE 1§ 
916136 004737 022130 ISR PC, RGYSDR :GET RKCS. ER, DS, DA AND CRIVE # FOR 

TYPING SERTAL ORIVE 8 
O1e142 104004 ERROR 4 'RyW/S RDY DIO NOT SET AFTER 

“DOING DRIVE RESET, TIMED OUT 
016144 0320777 901000 163944 BIT 8SIN, IRKDS 
O161Se 601403 BEQ 2s 
016154 004737 o2212u ISR PC, RGYSDR -GET RKCS, ER, DS, DA AND DRIVE # FOR 

:TYPING SERTAL DRIVE 8 
O1E160 104C16 ERROR 16 tA DRIVE RESET WAS DONE ON THIS DRI¥ 

*TO CLEAR 'SIN’, BUT ‘SIN’ DID NOT SET 
s CLEARED 

016162 904737 o2de46 2s: JSR PC, CRCMND ;SAVE_INFO ABOUT THIS COMMAND 
SIE1E6 104415 CON. RESET =D0 IT TO CLEAR OUT MASK F FS 
01617 o3¢ce207 RTS EXIT FROM THIS ROUTINE 



MAINDEC-11-OZRKH-F 
CORKHF P11 

MALY AL 27.1006; 
22-SEP-"— 28:57 

1 BSEBES oo1eze 
Sep ome 

NO? 
O4-ICT-76 13:29 PAGE 78 

EXERCISER PROGRAM 

eats ROUTINE IS ENTERED WHEN A *SIN’ ERROR OCC THE *SIN’ COUNT FOR 
!THE DRIVE GIVING ‘SIN’ IS INCREMENTED. IF MORE THAN S ’SIN’ ERRORS 
:CCCURRED THE ORIVE IS DG SELECTED. AT THE TIME OF ENTRY RL CONTAINS THE 
:ORIVE NUMBER THAT GAVE ‘SIN’ ERROR. ‘ 
:CALL: JSR PC, SINCNT 
po beces PETURN HERE IF SIN COUNT <M@XIMUM ALLOWABLE, 

----- RETURN HERE IF TOTAL SIN COUNT LESS THAN MAXIMUM 
: ALLOWABLE. 

SINCNT: JCB SENCN(RIL) INCREMENT ‘SIN’ COUNT FOR THIS DRIVE 
CHE a, SINCN(RL iS ERRORS OCCURRED? 
ate £3, (5P) plug PC FOR RETURN TG THE RISHT POINT 
R p 

i$: JMP DSELCT ;5 ERRORS OCCURRED, GO DESELECT 

SEs 909i 
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SE 
34E* 
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3-55 

346: 
cot -obt 4-7-Jonabe-2nse, 3 
Sees Tigssu FI37RE 
Mes Sibe30 Kit se 
Secs Fiesty BSe27¢ 
Mee TEE% 11553 
3-£7 SIGND ONeTS3 
wees STg544 62535) 
Sug ZlbSve = 875493 
3470 Srese= 35485 
D7: FLESEZ «897 
3472 C8254 8547 
2473 Ciesse [13595 
347% ZiEsES O25529 
MTS OLBEBH OC 
347 Fesbe 815654 

slog Sleeve | jOSESS 3778 Bibseg dscse 
3480 816300 001274 
3481 O16302 195065 
3492 
482 
3484 

ee D16306 104401 
87 Olesic lois 
Fat: pt 314 [54453 

16316 i 
MSC 8162!7 506 

; Early 016320 904737 

443 016324 005337 

016230 004737 
3496 

ae Pi paad SOSO46 

-. D162 O1 
“62 SI6346 rhe, 
3553 £16362 005726 
3654 
207 ClEIS4 012637 
7% 

oC: 269 

on arene -a°DR 13:29 Fro& 79 
EXER? ISeR PR. SRnM 

sCSELCT 
"MIS ROUTINE 1S ENTERED wHE 

sew’ OF SELECTION LiST:, BES 
HAS REACHED A MaxInum COUNT 
iTHAT TS°TO BE DESELECTED. 7 
sFOe Taw” CRIVE REACHES THE 
:LIkE DRIVE JSNSAFE, CRIVE P: 
325 cuEAR 

oSELC” : Mov aPDR-} wRS 

OV SpVERS: Re 
ROO aFOR-1 Re 

+ INC RS 
“ovVS (RS) RI 

BIC 8177600 ,.R3 
CMP Q3,R2 
BED 2s 
CMP RS Re 
BLO 1§ 
BS 13$ 

es: MOVB Res Re 
c$: CMP aPOR+10 

BEO ir 
MOV RS RY 
INC RS 

38: No.8 -RSi4, R44 

CMP oRe? RY 

BNE 38 
4§: ou PB -) 8S) 

TYPE MSa15 
MoV Al -(SP) 
ree 
.BYT l 
-BYYE 0 
JSR PC , SNOTYP 

CEC ORV: RS 

JSR PC, CHOPRS 

NOV 8177777, -(SP) 
ciR - SP. 

MOV DRVER Es + 5P 
JSP gory 
757 Pepe 

MOY CP s+, SRMHP 

-=- er ne — 

ORIVE iS 10 S€ CESE.EI7ED /7HwE 
THE FATAL EPRORS oh “en” ce7 VE 

By CONTAINS "He 062 “E MOMOER fer 
IVE IS CESELEcTES te. PotAL SIN C7Ne 

IMUM ALLOWABLE 2.2F° G Fata ERECTA 
Low OClJeS. 3. ff APS SETS SE~! cR ce 

;NUMBER OF DRIVES BEING “ESTES 
SFOR ENC ADCRESS OF TABLE 
sLJCATE THE CRIVE (TC SE 
:OESELECTED: IN. THE TABLE 
;CROP THE F FLAG 
i15 THIS THE ONE 

erent AVAILABLE DRIVES 

sORIVE WAS NOT aN! tN TABLE, EXI” 
;GET 3 ORI VE NUMBER 

CRIVE 8 THE LAS” ENTRY IN TABLE” 

TAKE cUY THIS ORIVE 8 
MI E ANC _PLSH UP THE 

:REST OF THE ENTRIES 

;CLEAR LAST EN’RY IN TABLE 

: THE DRIVE 8 TYPED OUT WAS DESEE~ TED 
:BECALSE ERROR COUNT EXCEEDED THE 
MAXIMUM AL. OWABLE 
:TYPE “DRVE DROPPED” 
:PUSH DRIVE NUMBER ON STACK 
;TYPE IT ON THE TERMINAL 

D
a
s
 

i
 

oe TYPE E oT BRRIAL NO OF THE DRIVE, 

SENT 
Ck IF ANY DRIVES PRESENT 

a NCNE GOT TO ENO OF PASS, SEOP 

; PUT LOW DIVIDEND ON S7ACK 
NO ANO PUSH 

:PUSH D TACK 
i601) THE ‘DIVIDE’ SUBROUTINE 
:DISCARD_ THE RERAINOER. DOTIENT I 
:NOW_ON TOP OF THE S 
Fen BE USED FOR GENERATING RANDOM 
:ORIVE NUMBERS. 

eer+ aeaee 

sia ee IE 
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162556 

1625% 
0190985 

022130 

022900 

022130 

O0004C 

022130 

000200 

022: 30 

012640 

162430 
o000Ce 

Ole2e0 

é~ 1006) 

16eS16 

162533 

162462 

162444 

162424 

O4-007-76 
DOS 

13:29 PAGE 91 
EXERCISER PROGRAM 

DS PUR SS ELITE IR FO, 
ONS WILL BE PERFORMED ON FAT ORIVE NO MORE FUNCT 
NUMBER TO BE CHECKED. 

cane 
:CONTAINS THE ORI 

s#NOTE | 

;CALL: 

1§: 

es: 

3$: 

4§; 

Ss: 

Rive 
1VE 18 TBESELR Es 

IN_ THE ERROR MESSAGE WHERE RKDA IS PRINTED su, IT GIVES 
3 #ONLY tie DRIVE NUMBER (NOT CYLINDER, SUFACE ANC SECTOR). 

ORKDA =(SP) 
R1,-(SP) 

B
O
B
S
 - 

) 
) 
) 
) N

O
N
 

(SP)+, QRKDA 
OP. SORKDS 
] 
PC ,RGYSOR 

35 
SORU. SRKDS 

PC ,RGYSDR 

36 

sWPS, &RKDS 
3$ 
PC ,RGYSDR 

37 

sDRY, JRKDS 
4§ 
PC ,RGHSDR 

34 

S$ 

#12040, IRKOS 
S$ 
iar) JRKDA 

(SP) 

DSELCT 

RETA Pre IF ANY FATAL ERROR OCCURED 
RETURN HERE IF THERE WAS NO FATAL ERROR 

:SAVE RKDA 
:GET DRIVE 8 

;ADDRESS THE DRIVE TO BE CHECKED 
:DRIVE POWER LOW 

:GET RKCS, ER, 0S, DA AND CRIVE 8 
FOR TYPING SERIAL NUMBER 
‘DRIVE POWER LC, #NOTE 1 ABOVE 
sORIVE 

:GET RKCS, ER, DS, DA AND DRIVE 8 
3FOR TYPING SERIAL NUMBER 
:DRIVE UNSAFE BIT IS SET 
*#NOTE 1 ABOVE 
“WRITE PROTECT SET? 

-GET RKCS ER, ais DA AND DRIVE s 
iF OR TYPING G SERI NUMBER 
at CHECK WRITE PROTECT SWTCH ON ORIVE 

BUTE beSBOE ca 
-GET RKCS, ER, 0S, DA AND DRIVE 
"FOR TYPING SERIAL NUMBER 
:ORIVE READY CLEAR, SHOULD BE SET 
:#NOTE 1 ABOVE 

;ANY ERROR? 
:YES 
iREST ORE RKDA 

JUST RETURN ADDRESS 
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22-SEP-7— 20:57 EXERCISER PROGRAM SES 2295 

Fats, ROUT} NEBR SA BUFFER FULL OF Rano M ogre WORDS. THIS of FFER 
8 fen Use fo" ike OATH CN THE me es SF Bare dal 

NTH NU ESS WHERE MET TE, un BE Ene SEED Wore faa FOR 
: THE RANDOM NUMB 

Ty ARSOLGTE. DISK ADGRESS CORIVE #, CYL 8, SEC 8, SUR ®) - SHINU 
2) COMPLEMENT OF THE ABOVE WORD 

:cALL: JSR ORS, GENBLF, . 
xX X IS THE WORD CCUNT :2°S COMPLEMENT. 
Y iv_1S THE STARTING ADCRESS OF THE 

:MEMORY BUFFER. 
GENBUF: SAVREG ;SAVE REGIS”ERS o

s
 

4.
 s$6i2 1944 

teers Sres54 g00002 Moy 2 RS. RY 'GET STARTING ACORESS OF BUFFER 
16620 011503 MOV TRS, A “GET WORD COUNT # OF WORDS TS 

: BE GENERATED) 

bb22 017708 jgeude MOV BRKDA, Re 
BES 910237 OeSe64 18: MOV R2,RSOTH ;GE” THIS RANDOM SEEC 
b63e 910037 O2Sb6e MOV Re RSDTL 
6636 005137 S25e62 COM RSOTL :GET LO RANDOM SEED 

6642 022703 177400 chp 8-490,R3 iF THE SUFFER IS MORE THAN 
Oib646 053053 BGT 2s !ONE SECTOR (400 WORDS) LONG, 
J1GESO 919395 MOV R3,RS IGENERATE THE BUFFER IN SUCH’ 
166Se 505003 rR R3 7A WAY THAT EACH SECTOR 

Cis6s4 goovo4 BR 3$ :BEGINS WITH RANDOM DATA 

ClEESE 062703 oD0400 2s: apo #490. 23 sWORDS GENERATED USING THAT 
lebbe 9 Sle795 177492 MOV 8-400, 4S i SECTOR ADDRESS AS THE RANDOM 

16666 019524 3S: MOV RS, RY i+ sFIRST WORD OF EVERY SECTOR IS 
SA WORD COUNT (2°S COMP) INDICATING 8 
SOF WORDS ACTUALLY WRITTEN IN THAT SECTS: 

6670 O0S205 INC RS *ALL DONE? 
bE72 OCl427 BEG as 

6E74 994737 GesSO4 4§: ISR PC, SRAND -GENERATE DATA WORDS 
6790 Dectee RSCTL 
6792 012737 300902 9179!e MOV 82, RCNT 
6710 013737 O25664 617014 MOV RSOTH, RNUM 
E716 900406 BR 6 
6720 005337 917012 cs: CEC RCNT 
6724 091753 BEO 4§ 
6726 013737 OeSbb2e 017014 MOV RSOTL,RNUM 
6734 906737 O:7914 6$: TST RNUM 
6740 001767 BEQ cs 
&742 013724 017014 MOV RNUM, (RY) + -FILL THE BUFFER. DON’T USE 
6746 O0c205 INC RS sALL DONE? 
6750 901251 BNE 4§ NO 

6752 006703 es: TS? R3 s ANY NORE DATA WORDS (FOR 
6764 001412 BEG 108 REST OF THE SECTORS)? 

6756 O10e%6 MOV Re, - (SP) 
&760 O42716 177760 BIC e1?7760, (SP) ; (ABSOLUTE DISK ADCRESS 8 ITS 



MRINOEC11-DZRKH-F _MACYZ1 27/1908) ON-207-76 13:29 PAGE 92 CoRRHE<P11 22-SEP-76 98:5' EXERCISER PRC RAM SE3 2% 
3637 C1674 oz272% 200013 CMP 13, (SP. :COMPLEMENT? TC USE FOR 338 C1670 O01052 a [GENERATING DATA WORES $29 O1G772 Oberbe 20200 ACSF [CE THE NEXT BLOCK 
S47 O1g77S 00529 SS: INC RB ;HI RANDOM SEED seve fifood oot; 18 

Seve Si7tos esrse cc0004 an har BOTUST RETURN AOGRESS 
seve Bioeia Beasee RTS RS RETURN 
342 017012 00 RENT: 0 3648 Ci7E78 peo0oC RMU: 
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c4-0CT-76 13 
EXERCISER PROGR 

GO8 
:29 PAGE 34 
AM 

C 
eee ROUTINE IS ENTERED WHEN THE DATA THAT WAS READ FROM THE DISK IS 7 
:BE_CHE 
THE ADORESS OF THE PARAME 

SECTOR (400 WORDS). ;BLOCKS OF 1 
; ADDRESS AKO ITS COMPLEMENT) AS RANOOM SEEDS. 

cKED. AT THE TIME_OF ENTRY R3 CONTAINS THE OFFSET OF 
TER LIST _(RKCS,0A,WC BA). 

POINTER tb 
oe Bate 1S CHECKED IN 

EACH BLOCK I$ GE 
res Aa at RI ScOMPrATSO GEOR 

;OCCURS THE BUS ADDRESS, EXPECTED AND RECEIVED CATA ARE REPORTED 

DATCHK: SAVREG 

18: 

es: 

3s: 

4§; 

9s: 

108: 

PCMND(F3) ,R3 

4(R3),R4 
6:R3)/RS 
(R3),R1 

R1,-(SP) 
PC; CROTLF 

(SP)+,R2 
Re 
SDATER, Re 

#-14, ECOUNT 
(R3)RSDTH 
RSOTH, RSOTL 
RSDTL 

8-400, R4 
2s 
RY RB 
RY 
3$ 

#400 RY 
8-400 ,R3 
(R5)+, RO 

RO 

R3 
14§ 

PC, SRAND 

#2, RCNT 
RSOTH, RNUM 
LOS 
ACNT 
4§ 
RSOTL,RNUM 
RNUM 
98 

RO 

; SAVE RO-RS 
i361, ROORESS OF THE PARAMETER 

GET WORD COUNT (2°S COMP) 
GE, -JS ADDRESS 
GET DISK ADDRESS 

:ROTATE BITS 15,14,13 TO 

‘Bap’ OFF DRIVE 8 FROM THE STACK 

;FORM THE ADDRESS OF DATA ERRCR COUNT 
FOR THIS DRIVE 

;CREATE RANOOM SEEDS TO 
:BE USED FOR CHECKING DATA 

;DATA IS CHECKED IN 1 SECTOR 
:BLOCKS. EACH SECTOR IS GENERATED 
SUSING THAT SECTOR ADDRESS 
AS THE RANDOM SEED 

:SAVE_ THE FIRST WORD OF THE SECTOR. 
sFIRST WORD OF EVERY SECTOR IS A COUNT 
-(2’§ COMP) INDICATING # OF WORDS ACTUALY 
WRITTEN IN THAT SECTOR 
: INCREMENT COUNT OF # OF WORDS (WRITEN) 
SIN THE SECTO 
: INCRMENT KOUNT OF DATA WORDS 7O BE CHECKED 
:BRANCH, IF DONE 

:GENERATE RANDOM DATA WORD 

SES o297 
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| 37068 C172o4 
| 3°97 917206 

! 3-08 17210 ‘ ¢ | Eat ai5sig 
| 372 3172816 
«712-01 722¢ 
| 3714 217332 

3715 O:7226 
| 3716 917226 

3717 Ol7e32 
3718 

t 63719 O17234 
2720 017242 

| 3721 OL7244 
3722 017250 
37ed 017252 
3724 017256 
3725 Ol7ebe 

| 3736 017266 
| 378? «D17e72 

37208 
3729 
2730 
373} 
3732 
3733 
3734 017274 
3736 
373€ 617390 
3737 9:730e 
3736 917304 
3735 
S74° 017306 

3743 017212 
3744 
3745 017324 
3796 017320 
3747 017324 
3748 017326 
3745 
3750 017232 
3751 017224 
3762 017342 
3753 017344 
3754 617350 
3785 017352 
3756 917356 
3767 017362 
3752 017366 
37E9 517370 
3762 017372 

001401 
005200 

90&237 

9CS725 
005203 
002313 

005704 
00:427 

oiCids 

042716 
Ce2726 
903002 
062701 

005201 

104415 
000207 

MACYS 
08:57 

017014 

001154 

017014 

001540 

lige 
B01 ibe 
901170 
92¢134 

177760 
0Co9:3 

08°00% 

000982 

161660 

O2S&64 
025662 
025662 

1 27(1006) 

J01164 

LE1ESE 

04-OCT-76 
HO8 

EXERCISER PROGRAM 

MS 

7§: 

8$: 

14$: 

158: 

I 
» 

§: 

13:29 PAGE 95 

BEQ I 
INC RO 

cite RNUM, (R53 
Q ih 

TST RO 
BNE 6$ 
TST (RS) 
BES 8S 
CLR SREG! 
BR 7§ 

MOV RNUM, SREG! 
INC (Re) 
TST ECOUNT 
BEQ 8§ 
MOV RS SREGO 
MOV RS) SREG2 
MOV SRES3 
JSR Be: GTSDRV 
ERROR 23. 

INC ECOUNT 

TST (RS)+ 
INC R3 
BNE 4§ 

TST RY 
BEO 17$ 

MOY R1,-(SP) 

BIC 8177760, (SP) 
CMP #13, (SP)+ 
BNE 15$ 
ADD #4,R1 

INC R1 
BIT #CSE, JRKER 
BEQ 16S 
CMP R1 SRKDA 
BEQ 17$ 
MOV R1,RSOTH 
MOV R1_RSDTL 
COM RSOTL 
SR 1$ 
RESREG 
RTS PC 

sEXPCTD WORD 
; “ES 

= RECVD WORD? 

;SAVE EXPCTD DATA WORD 
;INCRMNT DATA EROR COUNT FOR THIS DRVE 
: STORE ONLY 12 (DEC) DATA ERRORS 
IF M ORE EXIT 
SAVE ERROR BUS ADDRESS 
SAVE ERROR DATA WORD 

FOR TYPING SERIAL 8 
:DATA (COMPARISON) ERROR ON DOING 
;SAVE DRIVE 8 

;READ FROM DISK NORMALLY ONLY le DATA 
ERRORS WILL BE REPORTED. 
:CHECKING WILL BE DONE, ERRORS 
EXCEEDING 12 WON'T BE’ REPORTED. 
SYCU_WANT MORE, CHANGE ‘E TG 
:WHATEVER # OF ERRORS YOU WANT REPORTED 

;DONE CHECKING? 

sANY MORE SECTOR BLOCKS 
;T0 CHECK’ IF NOT, i <IT 

:GET THE NEW RPNDOM SEEDS 

THROUGH 

COUNT’ 

;TQ USE FOR_GENERATING DATA WORDS 
:OF THE NEXT BLOCK 

;IF "HERE WAS A CSE THEN CHECK 
ONLY THOSE SECTORS THAT WERE READ 

;RESTORE RO-RS 

IF 

; ABSOLUTE DISK ADDRESS & ITS COMPLEMENT) 
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042737 

piers 1 27: 1906) 

00ST94 
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000006 
003776 

017574 
177572 
100000 

172340 

Bre 406 

000200 

177600 

017532 
009020 

177572 
07564 
143776 
000040 
172356 

177S7e 

100000 

o0c004 

017432 

177740 

o0CO04 
172516 

090094 

017432 

108 
O4-OCT-76 13:29 PAGE 

ROUTINE TO SIZE MEMOPY 

-SETTL ROUTINE TO SIZE MEMORY 

SSEELELESSRSSSSSSRELAAESSEFLESESSLAASSRLSESSREREALSSSALSSESSSALSS 

TECALL: 
i JSR PC, SSIZE 

RE TURN 
t SSLSTAD WILL CONTAIN: 
i pet KT11_ GPTION -- LAST VIRTUAL RDORESS OF THE LAS” BANK 

WITHOUT KT11 OPTION -- LAST ABSOLUTE ADDRESS CF AVAILABLE MEMCRY 
is pLgTEX “eT bonne N THE LAST BANK AS €@ SAF 

il 18 t HE MEMORY MANAGEMEN 
:#81707 = 0 DON’T USE MEMORY MANAGEMENT 

MUST BE SETUP BEFORE THE CALL 
iBITIS = 0 DON’T HAVE MEMORY MANAGEMENT OPTION 
3* DETERMINED BY ROUTINE 

SSIZE: MOV RO,-(SP) ;:SAVE RO ON THE STACK 
MOV R1.-15P) 1 SAVE Rt ON THE STACK 
MOV Re -(SP) ;SAVE Re ON THE STACK 
MOV - (SP) SAVE R3_ON THE STACK 
MOV TRERRVEC., - - SP) : SAVE PRESENT ERROR VECTOR PS & PC 
MOV p¥ERRVEC#2, - =(SP) 
MOV SAVE THE STACK POINTER 

5; SET THE ERRVEC spg" a THE PRESENT PS 
-;PUSH OLD PSW AND PC ON STACK 

ne (SP)+, J#ERRVECS2 -SQ VE. THE PSW IN asERRVE [+2 
MOY #3776_R1 : SETUP AdpR 
TSTB) (PC) 4 USE EMORY ORO AGEMENT? 

$KT11: .WORD 200 :7SET TO USE MEMORY MANAGEMENT 
BPL SCORE -BR IF NO 
MOV SSKTNEX, 2HERRVEC :;SET FOR TIMEOUT 
TST aeSRO -KTI1 ARE YOL THERE? 
BIS #109000, SKTI1 LIVES" “SET KTI1 KEY 
CLR -(§P) SINITIALIZE FOR “PAR™ LOADING 
MOV ak IPARG. Re : ADDRESS OF FIRST "PAR 7 
MOV *LOAD EIGHT “PAR.’S” AND EIGHT “POR. “Ss” 

18: MOV 1108 AES -40.R2) BOR = 4K up” ARE AB WRITE 
MOV (SP), (P2}4 ;;LOAD_“PAR™ 
Yas) ¥200, (SP) ;;UPOATE FOR NEXT “PAR™ 
SOB i$ ?LOOP UNT?L ALL EIGHT ARE LOADED 
MOV ai 77e00, -(R2) ;; SETUP KIPAR? FOR 1/0 
CLR :SETUP KIPAR6 FOR TESTING 
MOV we SeERRVEC :;CATCH TIMEOUT IF_NO SR3 
MOV $20'd8SR3 : HENABLE 22 BIT MODE 
BR 3$ ‘THIS POP-11 HAS A SR3 REGISTER 

2s: CMP (SP)+, (SP)+ ?CLEAN OFF THE STACK--NO SR3 
38: INC aeSRO’ :TURN ON MEMORY MANAGEMENT 

MOV #SKTOUT JRERRVEC’! SE! FOR TIME OUT 
4: TST 3#143776 ;: TRAP ON NON-EX-MEM 

ADD #40, (R2) *:MAKE A 1K STEP 
CMP QsKiPAR7,(R2)  ::LAST ONE? 
BHI 4§ ;;NO--TRY IT 

SKTOUT: MOV (R2) Re GET LAST BANK+1 
CLR assRd :: TURN OFF MEMORY MANAGEMENT 
BR SSIZEX 

SKTNEX: BIC #100000,$KT11  53:KT11 NON-EXISTENT 

SEs 2299 
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MAINOE C-11-D2RKH-F MACYI1 27(3006) O4-OCT-76 13:29 PAGE 87 

. CORKHF PILI 22-SEP-76 08:S7 ROUTINE TO SIZE MEMORY ste L.5e 

3817 Ci7e02e Ole737 O17632 30004 SCORE: Mov SSCROL” SeERRVEC ; SET FOR TIMECUT 

SE eee Regs 
3821 O17622 O0S711 TST RLS >: TRAP ON TIME OLT 
se22 017624 92270) 177776 CoP 8177776,R1 ::LAST ONE 
3823 017630 0013 BNE 1$ ::NO--TRY AGAIN 

Seac Aicege | 1pe2) Beats Hoe ee ROP BACK iw] rd € ot hat at a 3 ~ ray 

3557 Ri Seas A O MOV RO. SP + ee Re THE STACK 
3827 C17644 912637 900006 MOV (5P)+, QRERRVEC+2 : RESTORE ERROR VECTOR 
2828 OC17E50 012637 Of9004 MOV ‘SP) +. BERRVEC 
3223 pinot Bisla? Gi 676 mov = «A SLOTAC ;:LAST ADDRESS 
3655 (Biveeo «B15S37 B17% MOV RSS E"BK SI CAST BANK 
2821 O17664 212603 MOV (SP 54,R3 RESTORE R3 
2852 O76 O12692 MOV (SP )+.R2 -:RESTORE Re 
3823 017679 O12631 MOV (SP34:R] StRESTORE RI 
3824 O:7672 O1269 MOV (SP) +. RO > :RESTORE RO 
3625 Si7E74 «(Ghee RTS pC 
263— O:7e76 355000 SLSTAC: .WORD 0 ;:CONTAINS THE LAST ADDRESS 
2637 Oirrac «ecco $579k: .WORD 9 >:CONTAINS THE AST BANK 
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TINE TD SIZE MEMORY 

; TYPOBO 
THIS ROUT! 

:OyT ENTRY. 
;TYPE OUT IS INHIBITED IF SW 13 

TYPOBO: BIT 
BNE 

18: 

es: 

KO8 
13:29 PAGE 88 

CONVERTS A VIRTUAL ADDRESS TO PHYS7> PES 
E Dict? PHYSICA ADLRESS Ke ZONTRING SERTLar ECERESS > “HPO TIME 

8SW13, dSWR 
es 
R3,-(SP) 
RY’ -(SP) 
RS; -( P) 

Re, -(SP) 
PC CROTLF 
(SP)+,R3 
R3 

KIPAROCR3) RY 

Re,-(SP) 

#160000, <5°, 
(SP)+, R4 
R3 

RY, SREGO 
Ra. SREG1] 
NSPEGD, -(SP) 
PC, d#$0B20 

PC, a#SUPRS 

(SP3+,R5 
(SP i+! RY 
(SP)+, R3 

PC 

ACISESS AND TYP 

IS SET. 

: INHIBIT TYPEQUT? 
ES 

;PUSH VA ON STACK 
ROTATE BITS 15,14,13 INTO 2.1.0 
“FORM OFFSET TG'BE USED 
FOR KIPAR 

i par BASE PAGE ADDRESS FROM 

SROTATE LEFT 6 TIMES (MULTIPLY 
;BY 100 OCTAL) TO GET THE 
:BASE BUS ADDRESS (PHYSICAL) 
:R3 CONTAINS MSB-2 BITS 

;STRIP OFF TOP 3 BITS FROM VA 8 

;GET THE OFFSET INSIDE THE PAGE 
:FORM THE ENTIRE PHYSICAL 
:ADDRESS. RY CONTAINS LOWER 16 SITS 
R3 CONTAINS TOP 2 BITS 
SAVE LOWER 16 BITS OF PA 
:SAVE TOP 2 BITS OF PA 
:PUSH POINTER TO PA ON STACK 
;CONVERT THE 18 BIT BINARY 
SADDRESSS TO OCTAL ASICZ NUMBERS CN RETLRN 
:POINTER TO THE FIRST ASCIZ CHARACTERS 
1S ON STACK 
;TYPE OUT THE OCTAL 6 DIGIT 
;PHYSICAL ADDRESS. 

SEs 5191 
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MACYI1 2711906) OM-JCT-76 13:29 PAGE 29 
o@:§? ROUTINE TO SIZE MEMORY 

sCHKCS 
STHIS ROUTINE CHECKS IF Bt” 15 OF RECS WAS SET. OF 5” ne OEP 1S "BCE. 
i HE ERROR ME SpASE | 2b, oHINe THE JSR CALL. TF NOf. THE ERROR Mace To Swte 
OVER THE ERROR MESSAGE. 

161176 CHKES: TST = @RKCS BIT 15 SET? 
BPL = COMRET iNO 

021746 JSR PC GTYRG SYES, GET RKCS, ER, 0S. Of 
RIS PC RETURN TO THE ERROR MESSAGE 

: CH¥DA 
THIS ROUTINE CHECKS IF RKDA INCREMENTED CORRECTLY. IF NOT, RETURN IS MACE 
:TC THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES, RETURN IS MADE TC 
3SKIP OVER THE ERROR MESSAGE. 
3A” THE TIME OF ENTRY, Re CONTAINS THE EXPECTED RKDA. 

161172 CHKDA: MP Re, RKDA ;DID RKDA INCREMENT CORRECTLY? 
BE 3 COMRET :YES 

301182 MOV R2, $REGO “GET EXPCTD RKDA 
S81i56 OOLLE4 MOV DRKDA, SREGL *GET RKCA RECVO 

RTS PC -RETURN TO THE ERROR MESSAGE 

: CHKBA 
THIS ROUTINE CHECKS IF RKBA INCREMENTED CORRECTLY. IF NOT, RETURN IS MADE 
:70 THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES, RETURN IS MADE TO 
:SKIP QVER THE ERROR MESSAGE. 
“AT THE TIME CF ENTRY, R3 CONTAINS THE WORD COUNT (# OF WORCS TRANSFERRED: 
784 CONTAINS THE BUS ADDRESS WHERE THE TRANSFER STARTED. 

ZHKBA: CLC 
ROL R2 :FORM THE EXPCTD SUS ADDRESS 
ADD R3,R4 
CLC 
ROR R3 

161132 CMP RY JRKBA :DID RKBA INCREMENT CORRECTLY? 
BEG COMRET : YES 

Ocllee MOV R4, SREGO :GET EXPCTD RKBA 
RTS PC >RETURN TO THE EROR MESAGE 

161116 901164 MOV JRKBA, SREG1 -GET RKBA RECVD 
; CHKMEX 
;THIS ROUTINE CHECKS THAT RKBA OVERFLOWED AND MEX BIT WAS SETIN RkCS iBiT 
;I© RKBA OVERFLOWED CORRECTLY, THE RETURN ADORESS IS ADJUSTED TO SKIP THE 
;ERROR MESSAGE ON RETURN. 

161104 CHKMEX: MOV ORKCS, -(SP) -GET RKCS 
177717 BIC #177717, (SP) “GET MEX BITS 4.5 
900020 CMP #BIT4. (SP)+ :CHECK BIT 4 SET? 

BEQ COMRET sYES, OK 
021740 SR PC, GTYRG “SAVE RKCS,ER,OS,DA 

RTS PC ;RETURN 
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ROUTINE TO SIZE MEMORY 

3 CHKUC 
THIS ROUTINE CHECKS IF Bric dC OVERF CHED SORRES TL’ AF "fe A DATA TRANSFER 

i IF T DID NOT. RETURN I HE ERROR MESSHSE. T© IT O28, RETURN IS 
>MADE TO Sk 7° Aves THE ben MESSAGE. 

CHKWC: TST SRKWC sRKWC OVERFLOWED? 
BEQ COMRET LYES 
MOV JRKDA, SREGD 
MOV SRKWC . SREG! 
RTS PC :RETURN 72 THE EROR MESAGE 

+ CHKRWS 
= THIS ROLITINE CHECKS IF RvW/S ROY SIT IN RKDS IS SET. IF IT IS NOT SET ne RN 
21S MADE TD THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF IT 15, THE RE: 
tABDRESS IS ADJUSTED TO SKIP OVER THE ERROR MESSAGE ON RERTURN: 

CHKRWS: BIT BRWS. DRKDS ;AWS ROY SET? 
BNE COMRET YES 
ISR PC, GT4HRG :GET RKCS, ER, DS, DA 
RTS PC :RETURN TO THE ERROR MESSAGE 

; CHKCRDY ; 
: THIS ROUTINE CHECKS IF CONTROL READY BIT IN RKCS IS SET. IF IT IS NST, 
“RETURN IS MADE TO THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF IT IS, 
RETURN ADDRESS IS ADJUSTED TO SKIP OVER THE ERROR MESSAGE. 

CHKCRDY: TSTB  a@RKCS ;CONTROL READY SET? 
BMT COMRET “YES 
ISR ¢, GTHRG :GET RKCS, ER, DS, 0A 
RTS pe’ ‘RETURN TO THE EROR MESAGE 

;ADSUST RETJRN ADDRESS TO SKIP COVER MESAGE 

SES 2.53 
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;THIS ROUTINE KEEPS & HISTORY OF THE COOMANCS THAT ARE BEING EXECUTED 
TON, THE RK]. PRSFNC' CONTHINS INECRMATION Gs)” THE PREGENT Commi 
THIGH 4S ABOUT 16 BE INTTIBTED. “BSTENC’ CONTAINS. [NF JRNANION Re2_T Tug 
iESiMaND TRAY UaS EXECLTED BEFCAE THIS NEW ONE” THERE ARE MULTIPLE POINTS 
SOF ENTRY CEPENDING ON THE TYPE OF COMMANG BEING PRESENTLY INITIATEC: 
ORC ~ ENTERED WHEN A DRIVE Peet qs BEING INITIATED. ORIVE 8 IS SAVED 
3IN BITS O-2 UF ‘PRSCMND’ AND BI' 8 IS SET. 

:CROMND - ENTERED WHEN A CONTROL RESET IS BEING INITIATED. BIT 14 OF 
:°PRSCMND® IS SET. 

;PCSCMND - ENTERED WHEN A POSITIONING SEE~ IS BEING INITIATED. BITS S-2 
3 CONTAIN Te DRIVE NUMBER ON WHICH THE POSITIONING SEEK WAS DONE. ALS? 
oes oti. 

;IN ALL ABOVE CASES BIT iS OF “FRSCMND’ IS SET. 

sFNCMNO - ENTERED WHEN A COMMAND OTHER THAN ANY ONE OF THE ABOVE IS BEING 
s {NTT TATED (EX: READ, WRITE, ETC ETC). 

HE OFFSET TC THE COMMAND KEY (BASE=KEY) IS SAVED IN BITS 0-3 OF ‘PSRCMND’. 

;1T SKOULO BE NOTED THAT CONTENTS OF _“PRSFNC*’ ARE PUSHED INTO ‘PSTFNC’ 
sAND SAVED, BEFORE PUTTING INFO ABOUT THE PRESENT COMMAND IN ‘P&SFNC*. 

:RO CONTRINS ADDRESS OF THE COMMAND KE, AT THE TIME OF ENTRY. 

DRCMND: MOY #B1T15S+BITB, GFNC 
MOV eRKDA, - (SP) :SAVE DRIVE 8 
JSR Po CROTLF 
BIS sgh) +, aFNC 
BR 

CRCMND: MOV SBIT1S+BIT14, GNC , 
BR Pe 

PCSCMND : MOV (RO) , OF NC 
BIC #177770, GENC GET DRIVE NO. 
BIS ABIT1S+B177, FNC 

FNCMND: CLR QFNC 
Pl: MOV RO, -(SP) *e 

SUB 8KEY, (SP) . 
BIS (SP)+, QFNC 

P2: MOV PRSFNC , PSTFNC 
MOV QFNC , PRSFNC 
RTS PC 

SES ic 
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s4ISTRY 
:7miS ROUTINE “YPES OUT INFORMATION ABCUT THE FUNCTION "HAT Wat 
: BEING PERE ORMED Bon THE Re AT THe ait 3F ERROR GNC "HE FUNC” ION 
THR? WAS sy87 BEE ORE T FUNCTICN (WHICH ED 7 
ie Fro Fee Ror Fn Te HEE WEN AN ERROR SCCTRE GAO Sw iz 

HISTRY: MCV RO, -:SP) 
MOV R},- SP) 

MOV SPRSFNC RO 
od iy oP t 
T , MHS 
T M2 

6S: it RQ} 
38 sREAD, READ CHECK, WRITE, WRITE CHECK, SEEK 

TS7B sc ROD 
i sPOSITIONING (SEEK? 

I IT14, RC) 

l sCONTROL RESET 

TYPE 65S 33 TYPE 1Z STRING 
BR ce :3GET oves te ASCIZ 

--65§: .ASCIZ /DRESET ON DRV - 
64s: 

BR 7$ 

38: 
TYPE 67§ 3 TYPE ASCIZ STRING 
BR s 23GET OVER THE ASCIZ 

--£9§: (ASCIZ /cCRESET- 
b6§: 

BR 4§ 

es: TYPE 9s TRI 
BR ie 0 a te face 

jibes JASCIZ CB SSITIONING oarié ho, 

7§; MOV (RO). =-(SP) 
IC 8177979, .SP) :"YPE DRIVE NC. 
YPOC 

BR 4g 

38 MOV (RO).RL 
MOV PCMNO CAL), RL :G0 TYPE OUT THE FUNCTION 
MOV 2(R1). RY :BEING PERFORMED 
JSR PC TYPEN 
TYPE 748 $i TYPE ASC 12 g STRING NG 
BR 70g T OVER THE ASCIZ 

5i218: SASCIZ «(18> (12> /DAs/ 

Ov (RL, -(SP) ;TYPE OUT DISK ADDRESS 

TYPE 73s -: TYPE ASCIZ STPING 
BR d2 SISET OVER THE ASCIZ 

awn ecm 
SES =.28 
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7” : . ~ Zz. ii 38 aSciZ Bh 

0/02 8:8. * CY 6. RL -'SE 
vye t 

s2ob OC Ty Pi 73 TYPE ASL TZ STRING 
eR “4S 3:0E7 COVER THE S222 

i355 aSc12 wes 

cece MSV 4.1.2 SE 
TrP9QS 

OC 14é4 4; ¢ RC, sPSTFNC 
BE3 + 
jor “ROD 

~e 654 TVPE MH 
Celr3 TYPE , HY 
220670 TYPE He 

BR és a 
i213 Ss TYPE , SCRLF 

MOV (SP5+,R} 
MCV (SP>4+,RQ 
RTS PC 

O4:S16 MMI: eASCIZ ¢1§>¢12>/FUNCTION 
S47 117 Joco42 
CS.i2e TEiii7 MHe: ASCIZ - ERROR - 

909 MHS: -ASCIZ /AT/ 
stiSeg 95.217 MM: -ASTIZ “PRIOR TS- 

Gile 
- EVEN 
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at ge 11 NTR ft CONTAINS THE OPIVE NUMBER FOR aWI oH "HE ¢ ? Sd Y 4 ’ ae 14 AH bad ‘3 Pad-2ee- eer 

225 toe Sr Riec CONTRING THE PreAiER #o fue Eactme*eg "hee, fe 
:7 He |S puMaNG eng yTE 3 “THE ABZVE SRIVE. PY ZONTRING THE ELNCTIO” tte 
‘ed REAL OR WHICH STATISTICS ARE 7S BE TowEN, 

STATSTC: MOV RO,-(SP) sPUSH 90, Re, AB CNTS THE 
MOV Ro, -:SP) ;S7ACK 
MOV R3,-( SP 

CLR Re 
TST RI sDRIVE 0° 
BEO 2s SFORM THE OFFSET FOR THE 

ososo4 18: ADS 84, Re "WORDS XFERRED COUN7S’- 
DE: Ri  NWRTL, NROL 

NOSo24 2s: MOV 4iRS) RO -GET WORD COUNT (RKWC) FROM 
6 R95 :THE PARGMETER TABLE 

160260 TST BPKCS ANY ERROR DURING THE xFER° 
BPL 38 ves 

seCe+4 MOV BRKWE RB :GET THE @ OF WORDS THAT 
NEG R3 “WERE ACTUALLY X-FERRED 
sua R3,RO 

gsooce 3$: CMP 82, R4 sWRITE FUNCTION? 
BNE cs§ 

AoD THE 8 OF WORDS 
901732 4§: ADD RS NWRTL (Re) i EPARER ITE) 
0017234 Boe NATHCRE) INOTE IT'S HEED COUNT LO, HI 

p01772 ss: ADD RO, NRDL <R2) :ADO THE 8 OF WORDS READ 
:NOTE THAT WRT CHK 
;READ CHK ARE ALSO’ CONS- 
SIDERED TO BE ‘READ’ 

001774 ADC NROH(R2) :CARRY OVER TO THE HI WORD 

6S: rSV (SP)+,R3 :POP R3,R2,.RO FROM THE STACK 
MV (5P34!Re 
MOV geP +, »RO 
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ROUTINE TO SIZE MEMORY 

: Tat 
re ROUTINE REPORTS ERROR STATISTICS AND DATA-"RANSFER STATISTICS. 

PSTA: TYPE MS 
RE MOV aposee RO 

MOV POR, AL 

18: TYPE SCRLF 

TYP ; 
Y 3 
YT a) 

TYPE .BLNKS3 

CLR RY 
MOV R2 R39 
BEG 3$ 

es: ADD #4,R4 
CEC R3 
BNE r+) 

38: TYPE BLNKS} 
MOV’ Ry. -.5P) 
aOC SNURTL, (SP) 
JSR PC, SOB2D 

JSR ¢ $0420 
JR PC’ SUPRS 

ASL Re 

TYPE BLNKS1 
MOV ESECN(R2) ,-<SP) 
TYPOS 

TYPE BLNKS! 
MOV WCECN(R2: ,-iSP) 

MOV Bate RT Re) -( SP) 
BIC #100000, ¢SP) sDONT TYPE fi NEGATIVE NO. 
TYPDS 
TYPE —, BLNKS1 
MOV - HECN( R23, - (SP) 
TYPOS 
DEC RO sFINISHED WITH THE DRIVES ? 
BNE 18 'BR IF NOT 
TYPE — .MSG26A ;REST OF SUMMARY MESSAGE 

3E% L222 
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ROUTINE 10 SIZE MEMORY 

ney DRYERS iRe 
Y 8 

nye Here ny 

QI e729, Re 
MOV Re,- (SP 

TYPOS 

BYTE 
TYPE BLNKS3 
ASL fe 
TYPE BLNKS! 
MOV SKECN( Re: .-(S 
TYPOS 

TYPE BLNK 
MOV ABSR Me ko), -( SP) 
TYPDS 

@SR Re 
TYPE BLNKS! 
MOVE —- SINCN.R2>.-(SP3 
TYPDS 

DEC RO 
BNE 4§ 
JSR P= TIMTYS 
RTS PC 

i NUMBER OF ORIVES 
i pI YES PRESENT’ TABLE ADDRESS 

:ORIVE ADDRESS 

PUL IT IN OCTAL 
Sts. ERC INE SERS 

‘BonVERT 559 A WORD TABLE INDEX 

> TYPE THE TIME 

SES 2129 
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| CZRRHF.P11 = 22-SEP-76 09:57 ROUTINE TO SIZE MEMORY SE3 91:0 

4235 STATUS 
42% ‘THIS ROUTINE IS NORMALLY ENTERED WHEN THE PROGRAM IS WAITING FOR THE 
4e32 -CONTROLLER TO FINISH WHA” IT IS DOING. THERE ARE TWO SCUSLE PRECISION 
4238 COUNTS KEPT IN THIS ROUTINE. 
4239 :ClCNT CICNTL 

1 4246 “THIS AOUNT KEEPS TRACK OF HOW LONG THE CONTROLLER HAS BEEN BUSY AFTER 
44] :A COMMAND WAS INITIATED. THE CONTROLLER SHCULD FINISH WHATEVER IT IS COING 
woud BEFORE THIS COUNT EXPIRES. IF IT DOES NOT, THERE IS AN ERROR CONDITION AND 
4os3 1S SO REPORTED. 
woud 

| Hous “OStNT 
4246 > THIS COUNT IS INITIALIZED EVERY TIME 8 COMMANDS ARE GENERATED. THE COUNT 

1 4e4% :IS INCREMENTED EVERY TIME THIS ROJTINE IS ENTERED. ALL THE 8 COMMANDS 
1 Ba :SHOULD BE CONE SEFCRE THIS COUNT EXPIRES. IF THEY DO NOT AN ERROR CONDITION 

434 :1S REPORTED. THIS COUNT HAS BEEN KEPT PRIMARILY TO INSURE THAT THE PROGRAM 
1g5° :BOES NOT GET CAUGHT IN AN INDEFINITE LOOP, BECAUSE OF AN ERROR CONDITION. 

4255 921344 OOSo4E STATLS: CLR -(SP) DROP PRIORITY ANO WAIT FOR INT 
, 4253 21346 S1274— 921354 MOV 81$,-(SP) RETURN FOR RTI 
|; 4254 Oei3s2 55500¢ RTI 

4255 sNOTE THAT THE INTERRUPTS ARE ALLOWED ONLY 
4256 "AT CERTAIN PLACES IN THE PROGRAM, BECAL'SE 

4257 ?IT MAKES TROUBLESHCOTING OF FALIURES EASY. 
4258 [OTHER PLACES WHERE INTERRUPTS ARE ALLOWED 

peg -TO TAKE PLACE: 
i 4266 :*CHRAFN’, FIRST INTERRUPT AFTER ISSUING 

Heb] 7A SEEK FUNCTION. 

4263 021354 906237 320146C iS: INC QSCNT 
¥2E4 921360 O014Se BES QGEROR 
4¥PEE 021362 105777 157634 TSTB = ARKCS 

! eb 021366 100514 BMI CNOBSY 

4268 921370 005027 COl+66 CLR CICNT 
4263 021374 012737 177761 001470 MOV 8-17, CICNT1 

c 

4271 921402 105737 of1S34 cBsy: STB  INTFLG :FOR A NON-SEEK COMAND: 
, 4272 SINTFLG- BIT 7 IS SET, BITS C-3 CONTAIN 
| 4373 :OFFSET TO THE COMMAND KEY (FROM KEY), 

4274 FOR WHICH THIS INTERUPT 1s EXPC"D. 
4275 tWHEN THE INTERUPT OCCURS 8 “INTHND’ IS 
4O7E !ENTERED *INTFLG' IS CLEARED. 
4277? C21406 001507 BEQ SEXIT 
4278 Oel4i0 095237 OO1466 | INC CICNT 
4279 021414 001372 BNE CBSY 
4280 921416 905237 001470 INC CIONTL 
128 O2:422 001367 BNE CBSY 
cte 

4283 :TIMED OUT WHILE WAITING FOR THE IN7RUPT. 
+264 : ONE OF THE COMMRNOS CID NOT INTERRUPT 
wees 921424 113700 001534 NIEROR: MOV8 —sINTFLG,RO 
4266 021430 042700 177760 BIC #177766, RO 
4267 Cei434 1000 MOY R3 
4202 221436 062700 901306 R00 wer RO 
4265 Qel442 011037 00117 MGV (RO) SREGY 
azz. 22144 «042737 177975 001172 BIC #177776, $REG4 
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4231 C2i4S4 613737? 201172 ¢2:252 MOV SREGH, SRORV :GET ORIVE 9, FOR TYPING SERIAL 8 

4 l OM4 n224 TYPMSG sPRINT 'DRVE 8 DION’T INTRUP™ AFTER’ 
4 l tees BRSR 3 MOV pr eee ras) RS 
4e9S 021472 O15 JOOOCe MOV 2(RS) RY 
4296 02145 Senne 921644 JSR ®C TYPEN 
4297 53] 04737 £51740 SR PC GTURG 
4298 021506 104025 ERROR 25 COMMEND TYPED OUT IN EROR MESAGE DID 
4 NOT INTERJPT ON COMPLET! 
4 o21s10 252719 104990 BIS s8ITIS+BIT11, roi = INDICATE Fagct ron 1S ABCRTED 
4301 21514 d09444 BR SEXIT 

305 
W394 921516 005037 O0146¢ GEROR: CLR QSCNT sREESTABLISH COUNT 
4395 §21522 004737 321740 SR PE GTHRG 
4306 2iS26 104026 ERRCR 26 “ALL 8 COMMANDS SHOULD BE DONE BY NOW, TIMED 
4307 !OLT. THE PROGRAM IS WAITING FOR ONE OF THE 
4309 :COMMANDS IN THE @ TO BE FINISHED ANC THIS 
439 :DID NOT HAPPEN OR FOR SOME OTHER REASON THE 
4375 FINISHED’ FLAG (BIT 15) OF ONE OF THE 8 
431] : COMMANG KEYS WAS NOT SET. VARIOUS FLAGS *POS‘'(-7, 
W312 (-7)._ "KEY? (-B) CONTAIN INFORMATION 
4233 BOLT THE ETATUS OF THE SYSTEM. 

4315 21530 032777 G20000 157402 BIT 8SW13, aSWR » INHIBIT TYPEOUT? 
4316 321536 O21024 BNE 2s :YES 
4317 21540 104481 992305 TYPE,  MSG16 
43:8 Gols44 O12e700 aCci306 MOV skEY,RO 
4319 81550 912701 d0l4e6 MOV #BUSY.R1 
4320 9e1554 Ale702 177770 "OV #-10,R2 
4321 C21560 iO4401 o01e:3 15: TYPE SCRLF 
4322 921564 O1e046 MOV aS) }+,-(SP) -TYPE OUT CONTENTS OF ALL KEYS 
4323 921566 104402 TYPOC *KEY-KEYS 
4224 91570 10440] COzbbe TYPE  ,BLNKS3 
4325 021574 OOSC4E CLR -(SP) 
433€ O2:576 112116 MOVB «(RL ) +, (SP) sTYPE OLT CONTENTS OF ALL BUSY FLAGS 
4327 O2!600 104493 TYPOS : BUSY -BUSY? 
1228 021602 653 -BYTE 3 
4329 921605 000 "BYTE 0 
433C 921894 coseoe iNC R2 : DONE? 
4231 O21606 CCi364 BNE 1$ :NO 

4333 021610 004737 915714 2s: JSR PC, CLRERR :MAKE SURE THERE IS NO HEAD MOVEMENT ON 
4234 :ANY DRIVE & THEN DO CONTROL RESET 
4335 021614 000137 010536 IMP BEGNEX :G60, BAK AND CONTINUE 

4237 021620 oOS004 CNOBSY: CLR RY 
4238 Oeltee 905e04 INC Ry 
4339 921624 901376 NE -2 
4340 D21E26 O1374E O0l1244 SEXIT: MOV PPRLVL,-(SP) 
4241 O2ib32 O1e74%6 021640 MOV SRTIPC?, -(SPi  ;RETURN FOR RTI taveaanteee 
4242 821636 oo0cod2 RTI 

4344 921640 000137 O10SS6 RTIPC?: IMP QMNGER 
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TYPFN: Bre 

TMP 
BNE 
TYPE 

1$: ce 

TYPE 

+ 
TYPE 

3$ CMP 

AYE 
“ 

TYPE 
S$ RTS 

109 
329 PRGE 99 » 04 12 

ROUTINE TO SIZE MEMORY 

YPE Gu? THE FUNCTION (READ. WRITE.ETC :RY CONTAINS THE 
Nahe Na as pre 
é INMIBITS TYPEOLT. 

gehld. aSHR s INHIBIT TYPECUT? 
: YES 
sWRITE? 

READ? 

sREAD CHECK? 

sWRITE CHECK? 

: SEEK? 

SEs Cl.2 
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| CORKMF.P1L «© 22-SEP-7E 68:57 ROUTINE TO SIZE MEMORY 

' 4368 sGTYRG 
| 4369 ;GET CONTENTS OF RKCS, RKER, RKDS, RKDAA 

437 1740 Q17737 187264 (01170 GTHPG: NOV KDA, i REiSGe RiSeaS peceed GRIIZR BTSb: SRY BRRPG: BRE 
| 4373 21754 O1era? 1S7e428 Seis MOV oRKER, SRES1 

4374 Del7be 0:7727 157230 OO11be MOV ORKDS, SREGE 
4375 021770 O20%7 RTS PC 
4275 
4377 

1358 ETA ROUTINE SETS CONTENTS OF RYCE. RKER, PROS é : \ . 
4385 :cON Ente iF RBA 1NfO Pye cOMPCNENT CYLINDER. 
128) ; NUMBER. 

4362 921772 O04737 O2:746 SETINF: JSR PC, GT3RG 
4384 021776 O10046 MOV RO,-(SP> 
4385 022090 019146 MOV R1,-(5P) 
4386 deedde 919046 MOV Ro. -‘SP) 

, 4387 O22094 012709 991290 MOV =-8SREGE+2,RO 
4398 022910 017701 187214 MOV BRKDA. RI 
4389 622014 019102 MOV R1 Re 
4390 O22016 O42702 177760 BIC #177760, Re 
4391 922922 019240 MOV Re, -( RO: 

W3gs 35058 DoesOL ay 2335 ra) t3a4 BEScSe Boese nee 
4395 O32 006201 ASR R1 
“39% 022034 010102 MOV R1,R2 
4297 922036 042702 177776 BIC #177776 Re 
4298 O22942 910240 MOY Ro, -( RO) 
4399 0229044 096201 ASR 
4408 O22046 619192 MOV R1,Re 
4491 22050 O42792 177400 BIC #177400, Re 
4402 022954 019240 MOV Re, - (RO) 
4493 022956 000301 SWAB ORI 
4404 O22060 842701 177770 BIC 8177770,R! 
4425 022064 910140 MOV R1,-(RO} 
4496 Oeeb& O1z602 MOV (SP)+, Re 
4407 Of2570 01260! MOV (SP)+'R1 

, 4428 222072 orsE00 MOV (SP )+/RO 
4499 E5074 390207 RTS PC 



022130 

022134 
022140 
022144 
D22isc 

| "AINDEC-11-D2RKH-F 
| SCRKMF . Pll 

MACY 27: 1006) 
22-SEP-76 08:87 

cea? 

017746 
004737 
912637 
900297 

017777 

OCO0Ge 

v2.74) 

157070 
Qe2076 
001259 

coco0e 

KOI 
O4-0CT-76 13:29 PAGE 101 

ROUTINE TO SIZE MEMORY 

sCROTLF 
:CALL: MOV 

THIS ROUTINE 
sREST OF THE B 

CROILF: BIC 
CLC 
Row 
ROL 
ROL 
ROL 
RTS 

a RGNSORY 
: JSR 

2
 

NO, $F »PUSH NO. TO BE ROTATEL ON STACK 

dTATES SYTS 1S. 14, 12 OF A WORD INTO BITS 2, 1, C. THE 
7S OF THE POTATEL WOPD ARE CLEAREC. 

@17777 ,2.SF) 

PC. RGYSDRV CALL: 
: THIS ROUTINE GETS THE CONTENTS OF RKDS, RKER. JRKCS, RKDA. THEN 
“IT SAVES THE DRIVE NUMBER FROM RKDA IN’ “SRORV 
AGHSOR: JSR 

; GTSORV 
:CALL: JSR 

PC, GTYRG ;GET RKCS, ER, 0S, DA 

PC ,GTSORV 
: THIS ROUTINE EXTRACTS THE ORIVE # FROM RKOA (BITS 15,14,13) AND SAVES 
217 IN “SRDRV" (BITS 0,1,2) 

GTSORV: MOV 
JSR 
MOV 
RTS 

ORKDA, -(SP) ;GET BITS 15,14,13 FROM RKDA 
Pc CROTLF 
(SP)+, SRORV ;SAVE THE DRIVE 

C 

SEQ 0114 
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MAINDEC-11-OZRKH-F MACYIL 27 1026, O4-3C7-76 13:29 PAGE 102 
OZRKHF.P11 «© 22-SEP-7— 59:57 CRY RESET - CRIVE RESET ROJTINE SES 0118 

wage .SBTTL ORV.RESET - ORIVE RESET ROUTINE 
4443 :DRV.RESET = DRIVE RESET ROUTINE 

aay :TF RoweS RDY OCES NOT SET WITHIN A CERTAIN TIME JF DOING DRIVE RESET 
ot . ° | ws AN ERROR 'S REPORTED 

1 wt” C2E1S2 905937 Dee2b2 OR.RST: CLR TIMOUT 
1 “448 322156 019777 SCISoe isro44 MoV ORV, RKDA 

H449 OSS1E4 012777 OO201S :57530 MOV #15, aRKCS 
| HMSO Be217S «104417 CON. RDY 

445 | Peel” Ber 000109 i57o!4 18: BIT 190, aRKCS :020 RyW/S RDY SET? 
| Se O3ee0e Bio BNE = 2 YE 

4453 C22c04 O1e746 177760 MOV #-20,-(SP) IND, WAIT FOR R’W/S 
4454 C2210 905216 INC (SP) 
4455 822212 001376 BNE 72 
4456 CZEEI4 099726 TST (SP)+ 
W457 Sec2i6 O0Se37 Oeeebe ' INC TIMOUT 
4458 Qce222 001364 BNE 1§ 
459 Oece24 032777 CeCo0c 156706 BIT #SW13,aSWR ; INHIBIT TYPEOUT? 
4460 22232 OC!ole BNE 2s :YES 
4461 22234 194401 901213 TYPE  , SCRLF :TIMED OUT, R/W/S RDY DID NOT SET 

' 4462 Oe2e40 104401 ODB7E44 TYPE =. EMY :REPORT ERROR 
4463 Oece44 104401 80220. TYPE 
4964 Qe225C 411646 MOV SF) -(SP) 
+465 S2e252 162716 ooc0ce SUB a2, (SP) 
4486 3ee256 104402 TYPOC LO440¢ 
+467 LeeebC 990022 es: 
+68 Cec2ebe SO0TLT TIMOUT: 0 
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c30Coe 
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1SEr3C 
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O4-9CT-76 13:29 PAGE 193 

T - CONTROL RESET ROUTINE 

.SBTTL CON.RESET - CONTROL RESET ROUTINE 

SET? 

“Y 
i OF Fa RDY DID NOT SET, REPORT ERROP 

RKCS=/ 

: CON. RESET 
:CONTROL RESET ROUTINE 
3CON.ROY 
“CONTROL READY ROUTINE 

CNLRST: MOV 81, aRKCS 
CN ROY: CLR TIMER 
18: TSTB = ARKCS -DID CONTROL ROY 

BMI 2s VES . 
MOV 8-30, -(SP) “WAIT FOR CNTRL RDY 
INC (SP3 
BNE 2 
TST (SP )+ 
INC TIMER 
BNE 1§ 
BIT 45413, aSWR - INHIBIT TYPEOUT? 

BiB MSG12 
MOV (SP). -(SP) 
SUB 82, (SP) 
TYPOC 
TYPE 655 ;; TYPE ASCIZ STRING 
BR 4§ S2GET CVER THE ASCIZ 

piess: SASCIZ <15>¢12>/CONTROLLER NOT READY - 

MOV |RKCS, -(SP) 
TYPOC 

es: RTI 

[ o
-
 



NOS 
“MAINDEC <1 1-O2RRH-F MACYL1 27.1006; OM-OCT-76 13:29 PAGE 104 
CZAKHE.P11 © -22-SEP-"G 08:57 TYPMSG - TYPE MESSAGE ROUTINE (SW13) SE9 0117 

“a -TYPNSG .SBTTL TYPMSG - TYPE MESSAGE ROUTINE (SW12. 

4500 THIS ROUTINE IS USED FOR MESSAGE TYPEOUTS. IF Sw 13 IS SET "HE TYPEOUT 

ay ee PER SPOINTER 10 THE ASCII MESSAGE STRING 

ibe pea30 ge g2o00c 186502 TY.MSG: it 85h13, SHR ; IMMIBIT TYPEOUT? 

23 aes uaa ches nognge 922469 MoV a SP. .18 ‘te POINTER TO ASCII STRING 
+S seett6 38104421 TYPE 
$53 s2e4S0 | 93003C 1: .WORD «0 

45:2 D22452 OeeT1E OCzoCe 2s: aco 82, SP: ;ACIUS’ RETURN ADDRESS TO SKIP OVER POINTER 
45° Tze4t— Z5co3e RTT 
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B10 
O4-957=7 13:29 PAGE 19S 

- tre tte 
:THIS poutine sera ices The NERA RRept PRO He Gite LINE CLOCK 

This iets CONTRING CYCLES | rPER SEs), (2°S COMPLEMENT, 
hi fe EONTAINE REMC TES cae E conPeerenT. 
sk CONTAINS HOURS i2°s Be 

KMSRVE: INC KWCOUNT sCOUNT 6C CPS 
Bes 1S sOVERFLOWED? 

18: MCV 0-60. ,KWCCUNT =; RESET 0 CPS COUNT 
INC kwSEC sc 5UN7” SECONDS 
BEQ i OVERE OWED? 
RT! s RETURN 

es: MCV 8-60. , KWSEC RESET “SECONDS” COUNT 
INC KidMIN > COUNT MINUTES 
SNE 3$ > OVERFLOWED? 
MOV 0-60. .KWMIN ;RESET “MINUTES” CCUNT 
INC K rere yes 7 HOURS 

3: RTI RETURN 

3 WAT TE 
sROUTINE PROVIDES SOME WAL" ING TIME. 

WAT IME: MCV 2$.-. SF. : COUNTER Vi JE 
38: INC 33 2 COUNT 

BNE i$ : HANG IN THERE UNTIL COUNT WRAPS AROUNC 
NC ‘SP. : COUNT AGAIN 
' 18 THROUGH MINCR LOOP AGAIN 

Tst SPDs ees tore fre STACK POINTER 
2S: LwePE | «177730 TVALJE FOR APPRCX 15 SES DELAY 
Ki CRS OO s"MINOR® LOOP COUNTESS 



C10 
sSINCES: i-tz8ec8 Sls 27 1006, ON-907-7] 13:29 PRGE I 
ot a Z2-SEe-"E IG KASRVE - elo. CLOCK fee 7 ee RoUTINE SES 51:9 

4049 
457 ce F THERE ayy IVES PRESEN” (ON LINE. IF THERE 
wiz MIS ROK Min” ate of iF ThERE NBR PRESENT f Ceiae 1S PEONTED 2.” 
1358 3 THE STACK Ve site's INITEAED To t1e0 BNC CONTRO 35 TRANSFESFES 
gz3 THe THE ENG OF PASS ROUTINE. SEOB. BEFSRE PASSING CONTRGL TD SE-B. EcME 

wtt4 ITIME IS KILLED (WATIME), THIS 5 is Done TC KEEP THE NUMBER OF MESSAGES 
“Eee ENG OF PASS 8x) TOR Shall ae UN? 

wEE* 72 26E4 7a? OCl 264 CHOPRS: TST DRVPRS ;PNY DRIVES PRESENT” 
~tée xEtES Stel BEd 1§ 7G 
3555 52257 = 6225" RTS p> YES, EXIT 
“560 CzS7H ae Nce226 18: TYPE MSG14 :NO, "GIVE A MESSAGE 
Si: Secb20 7”) (Cees JSR PC WA? 3 sKIL. SOME i. 
“Ste S826 Ois7%e SSLITS MoV as tack, S SREINITIACIZE STACK 
“Et: Sezt.c BSNS 2 SEs 160 72 ENG OF PASS POLTINE 

~o 



D10 
' MAINES SL 1-CoRas-E MASTS 27.1008) O4-907-76  12: 2:33 PAGE 107 

M#.P11 «© -é2-SEP-"E 78:5° ENC OF PASS SE 

4565 .S@TTL ENC OF PASS ROUTINE 

= SHFSSSSSSRFSESSESSSESGS ESOS 9 9S SSS SS 5955593 SS OFS 9 SS SSSESSSSSED 

ces  RINCREMENT THE PASS NUMBER (SPASS, 
4565 i #INOICETE ENO-OF -PROGRAM PFTER 1 PASSES "HRU THE PROGRAM 
4575 -#IF THERES A MONT" OR 60 TO IT 
432) :#IF THERE ISN'T JUMP TO OMNGER 

473 222612 SEOP: . 
st™ Se2bl2 900004 SCOPE 
“57S SEDEI 537 «901192 CLR STS TN ::ZERC_THE TEST NUMBER 
sE7E S2>G00 OC1125 INC SPASS : ENCREMENT THE PASS NUMBER 
“Sv, Cepge4 «O4e797 «109008 sc1:cc BIC 8;90000, $PASs DOK ALLOW A NEG. NUMBER 
4578 922632 006327 DEC (PC )+ LOOP? 
4579 Occb34 09005 SEL°CT: .WORD 
458% S226%% 003913 BGT SDOAGN YES 
458: 922649 pie a MOV (PC}+,8.P0)* 3:RESTORE COUNTER 
4562 Seee42 60509) SENOCT: .WORD 1 
4583 62644 02264 SEOPC 
4504 Oecb4h 913790 oco0042 SGET42: MOV ae42 RO ::GET MONITOR ADDRESS 
45285 Derese 001455 BEQ SOZAEN “BRANCH IF NO MONITOR 
4586 022654 0039005 RESET : CLEAR THE WORLD 
$587 O22656 004719 SENDAD: JSR PC, (RO) -GO TO MONITOR 
+256 522660 boneNs Nop i pave ROOM 

st 9 agSpbE Bossug NOP “tACTLI 
PEE 

4592 522666 200137 IMP g{PC)4 : RETURN 
4EG3 ESEC70 Fi dS5e SRTNAD: LWORD  OMNGER 

Oe ne ee eee ee ~



E10 
MRINDE- 1. -DORKHHE MACY33 27(1006) 04-OCT-76 19:63 PAGE 108 
CORKMF PL ee-SEP-"E 7e8:S° TTY INPUT ROUTINE 

4Em .SBTTL TTY INPUT ROUTINE 

qt 8: SHFSSSESSSRSSSSSHESSSSSSRSSSSSSSSSSSSSSSSSHRSSESESGHSSS SS S995 55994 

45 SENPBL «LSB 

4599 s  HSRSHRAERSSESEE SHSSSSSSSSSESASSREKSASSSSGESSASESEESEES4ESSS 9844 

4650 -#SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
4601  #ROUTINE 15 ENTERED FROM THE TRAP HANOLER. AND WILL 
4632 TeSERVICE THE TES? FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP COL. 
med -#aHEN OPERATING IN TTY FLAG MOOE. 
SB Core"2 922737 IOC!7& Ilisc $cKSWR: CHP sSWREG, SW 7:1S THE SOFT-SWR SELECTED? 

“E05 Cee"2C  05:974 BNE is$ BRANCH IF NO 
2e Seg7se 196777 i56236 TS7B) 0 QS 7KS 1: CHAR THERE? 

who? Jee: 105071 Bey 15$ :3TF NO, DON’T WAIT AROUND 
4608 922715 117746 :5b232 MOVB = 88 °KB,-. SP. SAVE THE CHAR 
4609 Ceeri¥ O4e7:6 177696 Bic etcire, SF. ::STRIP-OFF THE ASCII 
46:0 922720 OCea72e S00c87 CMP a7, (SPi¢ -:IS IT A CONTROL 5? 
4611 S2e7e4 001062 BNE 1S +3NO RETURN TO USER 
4612 325706 362727 201134 00000: CMPe = SALTOB. 81 7 ARE UNNING IN AUTC-MCDE” 
4.3 bee? 45i BEo«Ssé«dL SSS IIBRANCH IF YES 
46:5 0227396 104401 2234:7 TYPE  , SCNTG ssECHO THE CONTROL-G (6) 
WESE Oee742 i044! S23ue4 SGTSWR: TYPE SMSUR >: TYPE CUPRENT CONTENTS 
4617 O22746 313746 955176 MOV SWREG, -. SP} -:SAVE StS FOR TYPEOLT 
#618 922752 0449 TYPOC ::G0 TYPE--OCTAL ASCIT(AL. DIGITS 
WE19 305754 fO440] 09294365 TYPE —_, SMNEW :!PROMPT FOR NEW SWR 
4620 O22760 O0SO4E 198: CLR ~(SPj *;CLEAR COUNTER 
Weel O22762 OOSS4E CLR -(5P) >: THE NEW SWR 

ce Oee764 106777 156154 7§: TSTB) 0s aS TKS ::CHAR THERE? 
#623 922770 109375 BPL 7$ :;IF NOT TRY AGAIN 

022772 11774 186150 MON STkKB,-'SP) -:PICK UP CHAR 
Neck Reeve 242716 177E00 IC etci7*, SP, IIMAKE IT 7-BIT ASCIZ 

¢ 

4628 
4629 
4630 022092 C2!62e7 oOCoDes Og: Mp (SP), #25 2:IS IT A CONTROL-U? 
4£31 023006 961005 NE 10 ::BRANCH IF NOT 
WE32 O23010 19440] o-3412 TYPE =, 8CNTLL :tYES. ECHO CONTROL-U (tL; 
4633 023014 O62706 JoB006 20$: ADL 86 SP >: IGNORE PREVIOUS INPUT 
Hea 023020 600757 BR 19$ I3LET’S TRY IT AGAIN 

46 3% 
4£37 923022 021627 0090!5 10$ CMP (SP), #15 +:1S IT A <CR? 
4638 C23C2PE 01022 BNE 165 :BRANCH IF NO 
4629 023030 005766 00004 TST 4(SP; -:YES, IS IT THE FIRST CHAR” 
#640 023034 001403 BEG 11 +:BRANCH IF YES 
4£4) 023036 016677 o00002 156074 MOV 2(SP) ,aSWR >: SAVE NEW SWR 
4é4¢ 923044 062706 000006 11$: AOD #6. SP *: CLEAR UP STACK 
4643 023050 10440: 001213 148: TYPE SCRLF ECHO <CR> AND <LF> 
4644 923054 123727 001135 oco000! CMPB Os«SINTAG, 81 *:RE-ENABLE TTY KBD INTERRUPTS? 
WEYS Ce3962 001003 BNE 15$ ::BRANCH IF NOT 
4E4E 523064 012777 000100 1S€0S2 MOY 8100, a$TKS : RE-ENABLE TTY KBD INTERRUPTS 
4e47 [22972 000002 158: RTI ; sRETURN 
“EE 22074 004737 Oz4322 16$: JSR PC, $*YPEC *:ECHO CHAR 
“E4= 523100 C2le27 000069 CMP (SP), #60 *:CHAR < O° 
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wees Ce2.04 ate 
WES! 733; 2'6o7 

' 45S SBRTS BBS8 15 
465 xeatls 315 
+654 C23120 0057 
4655 Ce2le4 001403 
“ese Jetice Obs16 

SEER ABSTEB BBBSI 
S609 Oc3134 

| S660 323340 95661 
t61 Ce3i44 09797 
wehe CE34E 194401 
663 Je2:52 900729 
464 
£55 
4666 
4567 
+6558 
+569 
467°9 
+671 
a 
4673 
4674 
4675 DesiS4 S164 
4676 C22:5E OL&EbE 
4£77 Ce2164 105777 
4678 022170 100375 
4679 923172 L177&6 
4€BC 023200 042766 
4681 023296 Qcb627 
4682 022214 091013 
4€83 De2e!6 195777 
4684 OQe3¢ecec 109375 
468O Ce32e4 117746 
4696 023230 O4e716 
“627 022224 Secbe7 
W668 Sesc40 OS1366 
4659 Se3e4e 000750 
4639 Oe3e44 (026627 
4691 G22eSe 322407 
4€92 Je3eS4 026627 
4653 O2326e 9003303 
4694 Ogcct4 942766 
463° Qe3272e o00000e 
4656 
4697 
4£3¢ 
4655 
4736 
W7e) 
47Ce 
4703 S232e74 C10346 
4794 Ce3e76 012703 
470 923302 022703 

MACYS1 2711906) 
22-SEP-76 08:57 

00706" 

D0SO6S 
900002 

99090e 
177776 

OCleie 

soC3C4 
155754 

iss7S0 
177600 
900004 

155722 

15716 
177600 
000Ce! 

ocooc4 

90C0c 

ocCO40 

0€3402 
O2341e 

cooo2 

oo0c04 
990004 
000023 

900140 

009175 

000004 

OH-9CT-"6 13:29 PAGE 109 
TTY INPUT ROUTINE 

BLT 18$ 
gor tag tee 
GT 18 

BIC 862, (SP + 
TST 2.5?) 
PEO irs 
ASL (SP) 
AS. (aE 
ast (SP) 

178: INC 2. SP} 
BIS -2.SP), (SP) 
ge 7§ 

es: TYPE $ QUES 
2cs BR 

-CSABL LSS 

> :BRANCH IF YES 
°:CHAR > 7? 
s:BRANCH IF YES 
::STRIP-CFF ASCIT 

33 HAR oy 
33 OOM FOR NEW ONE. 
°:KEEP COUNT OF CHAR 
>:SET IN NEW CHAR 
3;GET THE NEXT ONE 
ss TYPE ?<CR><LF> 
:sSIMULATE CONTROL =U 

soy PRSESESSESSSLSLESELLLSL AS SSESELEFELELELELELELEL FERS ELEPESEL ES ES 

: #THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
S#CALL: 
3¢ ROCHR 
4% RETURN HERE 
3% 

SROCHR: MOV (SP). -<SP; 
MOV u(SP§ (SP, 

1s 7STB = ASTKS 
BPL 1$ 
MOVB aSTKB,4iSP) 
BIC etcc1e7) 4(SP, 
CMP 4(5P3, 823 
BNE 3 

zs: TSTB  s- SS TKS 
BPL 2 
MOVB 9$7KB,-(SP) 
BIC etCl7?, (SP) 
CMP (SP)+, bol 
BNE 25 
BR is 

33: CMP 4(SP), #140 
BLT 4§ 
“MP 4(SP), #175 
EGT 4§ 
EIC 840, 4(SP) 

4§: Rv! 
oc REREESESSREEREREREEEEEEE EERE EE 

3% ROLIN 
i RETURN HERE 
3 # 

SROLIN: MOV R3,-(SP) 
18: MOV aStTYIN,R3 
es: CMP aSTTYINeS. ,R3 

3: INPUT A SINGLE CHARACTER FROM THE TTY 
>; CHARACTER IS ON THE STACK 
;;WITH PARITY BIT STRIPPED OFF 

;:PUSH DOWN THE PC 
3;SAVE THE PS 
;;WAIT FOR 
:3;A CHARACTER 
;;READ THE TTY 
::GET RIO OF JUNK IF ANY 
2:IS IT A CONTRIL-S? 
*>BRANCH IF NO 
>:WAIT FOR A CHARACTER 
+;LGOP UNTIL ITS THERE 
3;;GET CHARACTER 
>:;MAKE IT 7-BIT ASCII 
33;1S IT_A CONTROL-G? 
::IF NOT DISCARD IT 
:3;YES, RESUME 
-:1S tT UPPER CASE? 
:;BRANCH IF YES 
s;IS IT A SPECIAL CHAR” 
:;BRANCH IF YES 
s;MAKE IT UPPER CASE 
;:GO BACK TO USER 
ttt titi tt ttt titi ttt ttt it 

s#THIS ROL7INE WILL INPUT A STRING FROM THE TTY 
2 #CALL: 

INPUT A STRING FROM THE TTY 
ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
;; TERMINATOR WILL BE A BYTE OF ALL O'S 

;:;SAVE R3 
::GET ADDRESS 
:;BUFFER FULL® 



Me INDE C= 11-DZRKH-F 
ODRKHF.P11 | 22-SEP-76 

4706 191405 
4 1044) 

4 le liepl3 oe Bae 1ah 
4710 623320 001203 
4711 Oe iO4401 
W713 353306 009763 
4713 02333C 111337 
M7i4 Se23 10440) 
4755 E3340 122723 
“76 323344 901356 
ti? 323346 196363 
ai& sgsebe 104401 

“tr, sz t 

4736 ie 32° piceo? 
WrEl Gesazee O1G656 
4722 023379 012766 
W723 023376 O000Ce 
4724 22400 060 
4725 823401 000 
W726 C2492 909910 
W727 Cesdie 052536 
4728 923 338 
4729 O23424 goshis 
4730 Je3432 O20575 
u731 323435 040 
W732 Dede O36440 

paras 1 27.3006) 
oe: ° 

O47 O4C 
600040 

G10 
O4-IET-"6 13:29 FAGE 110 

TTY INPUT ROLTINE 

BLOS 4§ 
ROCHR 
MCVB (SP)+, (R3: 

125 CMP 8177, (83) 
ONE 3$ 

4§: TYPE SQUES 
BR is” 

38 MOV’ (R3),9$ 
TYP 9$ 
CMPB biS, (R34 
BNE ro} 
CLRB = = 1 (R33) 
*YPE , SLF 
MOV GP), R3 
MOV 5p), - (SP } 
MOV 4(SP$ B(SP: 
MOV aSTTYIN, 405 
RTI 

9S: .BYTE 9Q 
.BYT 0 

STTYIN: .BLKB_ 8. 
SCNTLU: .ASCIZ *tur'1S><le 
SCNTLS: .ASCIZ /96"<iS><le> 
SMSWR: .ASCIZ (15.<:12>/SWR = 

SMNEW: .ASCIZ /% NEW = 

ip rea CHARACTER FROM THE TTY 
2: GET 
$328, 17 @ RUBOUT 
Se IF net 
CLEAR THE BUFFER AND LOOP 
;;ECHO THE CHARACTER 

CHECK r%® RETURN 
3 3LOOP IF_NOT RETURN 
;;CLEAR RETURN (THE 15) 
TYPE A LINE FEED 
33 STORE Re 
s:AOSUST THE STRACK AND PUT ADDRESS OF THE 
se FIRST ASCII CHARACTER ON IT 

; RETURN 
$i STORAGE FOR ASCII CHAR. TO TYPE 
;; TERMINATOR 
i i RESERVE 8 BYTES FOR TTY INPUT 
;;CONTROL “J” 

/}SSONTROL “G" 

SES 0123 
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(MP.PL1 © 22-SEP-"& 98:5 READ AN OCTAL NUMBER FROM THE TTY SEO 0124 

“ .SBTTL READ AN OCTAL NUMBER FROM THE TTY 

47 s3 FEFSRFSRERSSSSSSSSSSASSSSSLSSSSSSSSSSRSSSFSESSSASSSASSSSLASSEAGES 

4? :#THIS ROUTINE WILL RERD AN OCTAL ‘ASCII) NUMBER FROM THE TTY ANC 
4737 SSCHANGE IT TO BINARY. 
4? :#CRLL: 

4? ie RDOCT »:READ AN OCTAL NUMBER 
4 it RETURN HERE :LOW ORDER BITS ARE ON TOP OF THE STACK 
47M :% -:HIGH ORDER BITS ARE IN $HIOCT 

W743 SOMH4E O11646 SROOCT: MOV SP, “USF? PROVIDE SPACE FOR THE 
#744 OCOMSS Clbbb6 909004 coonoe MOV 4(SES 2° SP, :: INPUT NUMBER 
4745 COMSE 510946 MOV ro. -. oF, >:PUSH RO ON STACK 
W746 9S3460 OICL4E MOV Ri’ -. SP) >:PUSH RI ON STACK 
4747 D262 CLO246 MOV Ro. -(SP3 -:PUSH RO ON STACK 
4749 923464 i044) 1s: ROLIN :;READ AN ASCIZ _INE 
4749 923466 012650 MOV (SP}+,RO +:SET ADDRESS OF 1ST CHARACTER 
4759 923470 005001 CLR R} *:CLEAR DATA WORD 
4751 De347e 9cto02 CLR R2 
4752 023474 112046 zs: MOVB = (RO) +,-. SP) ::PICKUP THIS CHARACTER 
4753 023476 901412 BEQ 33 :sIF ZERO GET OUT 
4754 023500 00630! ASL Rl 13 #2 
4755 023502 06192 POL R2 
4756 923504 O063C! asL RI 3oa4 
4757 423506 O0615e ROL RE 
4758 323510 906301 ASL Ri ar: 
4759 O2212 O0619e ROL Re 
47ED 939514 O4O716 177770 BIC 8¢C7, (SP) ;;STRIP THE ASCII JUNK 
4761 922520 062601 ADD (SP)+,R1 ::AOD IN THIS DIGIT 
W762 922522 O00764 BR 2g eek 
47632 Oe2Se4 905726 3S: TST (SP)+ >:CLEAN TERMINATOR FROM STACK 
4764 023526 013166 900012 MOV R1, 12(SP) ::SAVE THE RESULT 
u7E5 022532 0192037 O2354e MOV Ro’ SHIOCT 
4765 022536 012602 MOV (SP)+,Re ;;POP STACK INTO Re 
4767 Oe3540 912601 MOV (SP )+/R1 *:POP STACK INTO RI 
4768 922642 012600 MOV (5P)+°RO *:POP STACK INTO RO 

RTI : sRETURN 
775 O023E46 9029090 $HIOCT: .WORD 0 + HIGH ORDER BITS GO HERE 



Ae 2S 
wESsSsu 

023710 
023712 

ate 34 
ee-SEP-7—E 28:5" 

p00092 

005726 
105010 

OCc004 

923716 

cocss 

9C906C 

900071 

17C03C0 

000069 

090012 

7.1008: 

29002 

I10 
pean OCT-78 13:29 PAGE lle 

AD A DELIMRL NUMBER FROM THE ‘Tr 

-SBTTL READ A CECIMAL NUMBER FROM "HE Try 

s EEREHESSASERLSRSSASSAEEEERESSEAERSEFSAALALAESESSSSSSLSSESELSLSS 
S THIS ROUTINE WILL READ A DECIMAL (ASCII) NUMBER FROM THE TTY ANC 
;#CHANGE IT TO BINARY, IF TOO MAN’ CHARACTERS OR ANY ILLEGAL CHARACTERS 
:#ARE READ A“°" FOLLOWED BY A CARRIAGE RETURN-LINE FEED WILL BE TYPED. 
: #THE COMPLETE. NUMBER MUST BE RETYPED. THE INPUT IS TERMINATED BY THE 

R_TYPING A CARRIAGE RETURN, 
iE NE A Aa Sena ELS 

eat RDOOEC 
+ RETJRN HERE 

SRODEC: MOV (SP3.-(SP) 
MOV u(SP} 2(SF: 
MOV RO, -(SP) 
MOV R1.-(SP} 
MOV R2.-'SP) 

18: ROLIN 
MOY (SP54+,R9 
MOV RC.6S 
CLR -§P} 
CLR Re 
CMPB ag *-, (RC) 
BNE 
MOYB  (RO>+,Re 

3 MOVB (REJ+°RI 
BES 
CMPB «80,1 
BGT $ 
CMPB «#9, RL 
BLT S$ 
BIT 8107777, (SP, 
BNE S$ 
ASL (SP) 
MOV (SP) ,-(SP) 
ASL (SP) 
ASL (SP) 
ADD (SP)+, (SP) 
BVS S$ 
sue #°0,R1 
ADD R1, (SP) 
BVS c$ 
BR 2§ 

3S: TST Re 
BEQ 4§ 
NEG (SP) 

4g: MOV (SP)+, 12(SP) 
MOV (5P)+'Re 
MOV (5P)+/R1 
MOV (SP)+,RO 
RTI 

cs: TST (SP)+ 
eLRB = (RD) 

gone RANGE OF THE INPUT NUMBER IS 

;:REAC A DECIMAL NUMBER 
;;NUMBER IS ON TOP OF THE STACK 

is PROVIDE SPACE FOR 
>; THE INPUT NUMBER 
7 ;PUSH RO ON STACK 

; PUSH Ri ON arAci 

i BUSH Re AN Nea LINE 
“ADDRESS OF 1ST CHAR. 
:: SAVE INCASE | OF BAD INPUT 
::CLEAR DATA WORD 
:iSIGN SET POSITIVE 
-SEE IF @ MINUS IGN WAS 

SIBR IF NO MINUS SIGN 
:iSAVE FOR LATER JSe 
::PICKUP THIS CHARACTER 
2:GET OUT IF ZERC 
1 MAKE SURE THIS CHARACTER 
-:1§ A DIGIT BE7WEEN O89 

TYPED 

;;DON’T LET NUMBER GET TO BIG 
338K IF NUMBER WOULD OVERFLOW 

#2 
53 SAVE FOR LATER 

8. 
x10. 

i+ QVEREL OM ISN’T ALLOWED 
;STRIP AWAY THE ASCII JUNK 

:;A00 IN THIS b1GIT 
; OVERFLOW ISN'T ALLOWED 
LOOP 
ork IF NUMBER IS NEG 

BR IF NO 
:;YES--NEGATE THE NUMBER 
>;SAVE THE RESULT 
:;POP STACK INTO Re 
: POP STACK INTO RI 
;;POP STACK INTO RO 
; ;RETURN 

;;CLEAN PARTIAL NUMBER FROM STACK 
;:SET A TERMINATOR 
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4827 S23714 TYPE 7: TYPE _THE INPU” UP TS BRC CHAR. 

428 023720 iss og1212 Stee “saues eT ecEe 
sexe Sears Moses BR 18 pr TRY AGAIN 



024106 

| MAINOEC-11-DZRKH-F 
OCRKHF P11 

MACY aI 27. 1806) 
22-SEP-76 09:57 

C5405 

012602 

02C239 
000920 

g900ss 

024142 
SOCC4O 

024132 

90000! 
090060 
000040 

000010 

177777 

009901 

177777 

177776 

K10 
O4-0CT-76 13:29 PAGE 114 

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

-SB7TL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

5 EEREEEEEESERERESEEEELEEESEE SESE SEESERERE ES EELE LEE EEE SESE EEE ES SS 
:#THIS ROUTINE IS USED 70 CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
:#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
S#NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS SE 
#REPLACED WITH SPACES. 
’ #CALL: 

ts MOV NUM, -(SP) -PUT THE BINARY NUMBER ON THE STACK 
7° TYPDS 60 TO THE ROUTINE 

STYPDS: 
MOV RO,-<SP) :>PUSH RO ON STACK 
MOV RI} -(SP) >:PUSH R1 ON STACK 
MOV Ro) -(SP) -:PUSH R2 ON STACK 
MOV R3)-(SP) : PUSH R3 ON STACK 
MOV RS’ -(SP) :PUSH_RS ON STACK 
MOV 820200, -(SP) iigeT BLANK SWITCH AND SIGN 
MOV 20(SP);RS :GET THE INPUT NUMBER 
BPL 1$ 1:98 IF INPUT IS POS. 
NEG RS :;MAKE THE BINARY NUMBER POS. 
MOVB = #’-, 1( SP) “MAKE THE ASCII NUMBER NEG. 

1S: CLR RO 11 ZERO THE CONSTANTS INDEX 
MOV 8$0BLK.R3 :SETUP THE OUTPUT POINTER 
MOVB 8’ ~. (Rai+ -SET THE FIRST CHARACTER TO A SLANK 

2s: CLR R2 : CLEAR THE BCD NUM3ER 
MOV $OTBL(RO),RI :GET THE CONSTANT 

33 SUB R1,RS FORM THIS BCD DIGIT 
BLT 4§ ;;BR IF DONE 
INC Re >: INCREASE THE BCD DIGIT BY 1 

4§: ADD R1,RS »:ADD BACK THE CONSTANT 
TST R2 >:CHECK IF BCD DIGIT=0 
BNE S§ FALL THROUGH IF 0 
TSTB = (SP) STILL DOING LEADING 0°S” 
BMI 75 -:BR IF YES 

i AS.B (SP) 3 MSD? 
BCC &$ F NO 
MOVE = -L(SP),-1(R3) i TYES--SET THE SIGN 

S BIS #’°0,R2 *MAKE THE BCD DIGIT ASCII 
7§ BIS Re ; ;MAKE IT A SPACE IF NOT ALREADY A CIGI™ 

MOVB Re, tR3)+ :PUT THIS CHARACTER IN THE OUTPLT SUFFER 
TST 80 )+ JUST INCREMENTING 
CMP RO, #10 ;;CHECK THE TABLE INDEX 
BLT 2s :GO DO THE NEXT DIGIT 
BGT 8$ ; 760 TO EXIT 
MOV RS, Re “GET THE LSO 
BR 6$ -:GO CHANGE TO ASCII 

Qs: ISTE (SP)+ WAS THE LSD THE FIRST NON-ZERO? 

MOVE -1(SP),-2(R3) :YES--SET THE SIGN FOR TYPING 
9S: CLRB ss (R3) CET THE TERMINATOR 

3 :POP STACK INTO RS 
;POP STACK INTO R3 

MOV (SP)+/Re ::POP STACK INTO Re 

SES 0127 
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4887 C24110 O12601 MOV (SP)+,R1 ::POP STACK INTC Rl 
4888 024112 912600 MOV (5P)+° RO ::POP S"ACK_INTO RO 
4829 Ded114 104401 $4142 ; TYPE  , SDBLK iNOW TYPE THE NUMBER 
4890 Oe4i25 016666 Ofc0de cc0004 MOV = B(SP1,4(SP. :;ACJUST THE STACK 
4891 024126 012616 MOV (SP) 4. (SP) 
4892 924130 o0S9C2 RTI ;;RETURN TO USER 
4893 524132 023429 SOTBL: 10090. 
489 004134 001750 1090. 
4895 924136 090544 190 
4896 ZE4i40 00012 15. 
469° Sé4i4e 995554 SCELk: .BLKW 4 
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CORKHF P11 ee-SEP-"— 28:57 TYPE ROUTINE SES 9129 

MF .SETYL TYPE ROLTINE 

4990 5 RRRERESEEREREREP EER LAL ES ERASSESESAS ERASERS RERELF ASS AE RARER LESS 

490! : ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH w 0 av 
4902 : THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS pF TER A ALLINE PeeD 
4593 :#NOTEL: $NULL CONTAINS THE CHARACTER TO BE USEC AS T ILLER CHARACTER. 
4994 : #NOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
430 :#NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

~ ;% 

490° #CALL: 
4998 #1) USING A TRAP INSTRUCTION . . 
“302 iF TYPE , MESADR :;MESADR IS FIRST ADCRESS OF AN ASCIZ STRING 
sSic 7% 
4921 3 TYPE 
43.2 o% MESACR 
qei3 3% 
4934 
4515 O24) 108737 001157 STYPE: TSTB STPFLG iids THERE A TERMINAL? 
4916 24156 160002 BPL 1§ ;BR IF YES 
49:7 Oe4%160 990000 HALT :THALT HERE IF NO TERMINAL 
4918 O2e41Se 900407 BR 3$ ERNE 
4939 024164 010046 1$: MOV RO, =. SP) I ISAVE R 
“$20 O2416& 017609 9009Ce MOV d2iSP), RO + ;GET ADDRESS OF ASCIZ STRING 
4921 O24172 112046 2s: MOVB (RO)+,-(SP) ; PUSH CHARACTER TO BE TYPED ONTO STACK 
4922 924174 001005 BNE 4$ *BR IF IT ISN’T THE TERMINATOR 
4923 224176 005726 TST (SP)+ pi1F TERBINATOR POP IT OFF THE STACK 
4924 O2e4200 012600 60S: MOY (SP)+, RO :RESTORE RO 
4925 Qe%20e O6e716 d00C02 3f: AOD 82, 15P) : ; ADJUST RETURN PC 
$926 O24206 00002 RTI s RETURN 
4927 024210 itee716 900611 4§: CMPB HT (SP) ‘| BRANCH IF <HT> 
4928 Oe4214 901430 BEQ 8$ 
4929 Oe%c16 122716 000200 CMPS @CRLF, (SP) ;;BRANCH IF NCT <CRLF> 
4930 Oe42e2 001006 BNE S$ 
4931 De4ze4 OC™726 TST (SP )+ 7;POP_ <CR><LF> EQUIV 
4932 Oce4ee6 104401 TYPE 3; TYPE A CR AND LF 
4933 O24230 001213 $CRLF 
4934 O24%232e 105937 Oe4366 CLRB SCHARCNT i; CLEAR CHARC TER COUNT 
4935 024236 900755 BR +) *GET NEXT CHARACTER 
4936 Dexe40 004737 de4222 cs: JSR PC STYPEC #60 TYPE THIS CHARACTER 
4927 De42e44 1e272e6 901156 63: cMPB SFILLC, (SP }+ »1S I” TIME FOR FILLER CHARS.” 
4928 Ge%eSO 001350 BNE es - IF NC GO GET NEXT CHAR. 
4929 OedeSe 013746 001154 MOV SNULL ,- (SP) GET # OF FILLER CHARS. NEEDED 
4949 :;AND THE NULL CHAR. 
494i 924256 105366 009001 7$: DECB 1(SP) 3 DOES A NULL NEED TO BE TYPED” 
4942 O24ebe 002770 BLT 6$ *BR IF NO--GO POP THE NULL OFF OF STACK 
4943 Oescb4 9C4737 Oek3e2 ISR PC, STYPEC +: G0 TYPE A NULL 
4944 QOe4e70 100337 Oe4sb& CECB SCHARCNT 3300 NOT COUNT AS A COUNT 
ie Se4e74 909770 BR 7$ :;LO0P 

eats HORIZONTAL TAB PROCESSOR 

4949 Cc4276 112716 cOoco4O Qs: MOVE #’ , (SP) ;;REPLACE TAB WITH SPACE 
HOES Ce4302 904737 De43e22 9S: JSR PC, $TYPEC :: TYPE A SPACE 
490, 324306 132737 O00CO7 %G24366 BITB 87, SCHARCNT ; BRANCH IF NCT AT 
4$5¢ 024314 001372 BNE 9s’ STOP 
“55> Je4316 005726 TST (SP }+ POP SPACE OFF STACK 
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SEs 2: 
Me NCE <1 DORK roves , TINE CoSkHPLELi 22-SEP-76 08:5" TYPE ROU gt next tmoane "et 

4954 224220 990724 -. Fg — Efvc SIMAIT UNTIL PRINTER IS READY sate S43 ne S422 STYPEC: 15” STYPES :LORD SHAR TD BE TYPES INTO care RES. a3e2 354358 Lee? 2 2ORROE pethed “ope | acReataea 115 CHARACTER 8 CARRIAGE RETIRN® 
Tgee F5yac0 eo = Sore Btcbke oN, Bercnr Bate CHARACTER COUNT 4960 324346 105037 o24366 Sh STYPEX :3EXIT : FEED? nace 2S42E4 i2E7R coocLe oococe IS: i sTytE. pena YES ny rR 4863 Zeu362 OC1422 sO ries ACTER oe ies Tesdes [EEE scoaRent? aero e° i SSRRRACTER EGUNTS 
nice TESTE SOEE S* rPEX: 43° 
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CCUBLE LENGTr BINARY TO OCTAL ASCII CONVERT ROUTINE 

-SETTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT MSUTINE 

ff SSPSSSSSSSSSSSSSSESSSESEDSESSOSE EES SESEEEEEEES ES 5058 O0500055008 
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ROUTING lL CONVERS @ 32-BIT UNSIGNED BINARY NUMBER TAN 
GNED OCTAL ASCI2 NUMBER. 

MOV gPN7R -1SP) i POINTER TO LOW WORD OF BINARY NUMBER 
J§R Pc, astcBes 3;cALL THE ROUTING 
RE 7 URN 72 °ME ROORESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK 

SAVRES ::SAVE ALL REGIS 
mo 2.5P),R1 S:PICWUP THE PCINTER TQ LOW WORD 
mCy SSICTYL+13..RS :;POINTER 76 DATA 
MOV 812. .P4 7:50 ELEVEN CHARACTERS 
MCV 6°C7,R3 3; MASK 
“OV RI)*, RC >: LOWER WORD 
OV RL}4¢,R1 53 GH WORD 
SLR Re :: "ERMINATOR 
MOVB =«-RE, = (RS: ::f 27 CHARACTER IN DATA TABLE 
MOV RO, Re °3GEY THIS DIGIT 
DEC RY 3; COUNT THIS CHARACTER 
Bo" 3 1:B@ IF NOT THE AST CISIT 
BEG 2§ :BR IF I7 IS THE LAST DIGIT 
INC RS ?ALL DIGITS DONE-ACIUST PCINTER FOR FzRS7 
MOV RS.2.SP ::ASCIZ2 CHAR. & PUT IT ON THE STACK 
RESREG 7: PES"ORE ALL REGISTERS 
RT ¢ : ;RE~ IRN TOC USER 
Q RS PSTTION THE MASK FOR THE LAS” 2r3:7 
ROR R] ;PCSITION THE BINARY NUMBER FOR 
ROR Rs : THE NEXT SC7AL 1327 
ROR i 
ROR R3 
ROR Rl 
ROR Re 
BIC RI, Re 2:MQ@SK OUT ALL JUNK 
roo 0°5,R2 SNAKE THES CHAR ACEI 

is iigo PUT [7 IN THE Sate “ABLE 
: BKB 34. ;;RESERVE DATA TRBLE 

- 
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eZ URE LENGTe BINARY TO Beene ASCII CONVERT ROUTINE 
~ ~-@ aL Deane 

as 

.SE7T. OCUBLE LENGTH BINARY TO OECIMAL ASCII CONVERT ROUTINE 

o  REFSSSSSSSESHHLSSESPSEESSSESHSESERES SASS ESEHSESESLSSSESELESS ESS 

2$THTS ROUTINE WILL CONVER” A 32-BIT BINARY NUMBER TO AN UNSIGNED 

e 

CALL 
:# MC\ BPNTR -(SP; 
:¢ 35k Pc ae$Cact 
;* RETURN 

$0520: SAVRES 2iSP)_Re 
wv e 

MCV a sPeee RO 
MOV RO. 2( SP} 
MOV (RE)4.R 
MOV ‘Re )+ 
MOV 819. .4§ 
MOV SS TNPWR RY 
MOV aS TNPWRS2 , RS 

1§ CLR R3 
2s Sus RY) RI 

sec R2 
Sus (RS) ,R2 
BL? 3$ 
INC R3 
BR 2s 

3$: ROO (R4¥3¢ RI 
ADC Re 
<)08) (R454,R2 
cup (RE)e (RSI+ 
BIS  8°0,R3 
MOVE RB, (RC. + 
DEC (PU )e 

4§: .WORD QO 
BNE 1§ 
<LRB (RO)+ 

PC 
STNPAR: 146090 

7@DEC IMAL ASCIT) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 
:PPOSTTIVE. 

;:POINTER TO LOW WORD OF BINARY NUMSEF 

3; THE FIRST AODRESS JF ASCIZ 
3371S ON THE STACK 

;;SAVE REGISTER S 

ich Rone es OF “SteCiL™ STRING 
3;PUT ROORESS OF ASC.2 STRING ON S7ACk 
;3;PICKUP THE BINARY NUMBER 

;:SET UP TO DO 10 CONVERSIONS 
33 SS OF TEN POWER 

CLEAR PARTIAL 
TT ETTRACT TEN POWER 

-:BR IF TEN POWER T) LARGE 
+ 3 AG 1 TO PARTIAL 

RESTORE SUBTRACTED VALUE 

:;MOVE TO NEXT TEN POWER 
2: CHANGE PARTIAL YO ASCII 
i i SANE, IT 

;;BR IF 
>: TERMINATOR 
s:RESTORE REGISTERS 
: ;RETURN 
3:1.0€99 

:31.0€08 

:31.0&C7 

3:1. 0€06 

3:2.0€05 

331. 0E04 

3:1.0€03 

tid . OES2 

ee ee ~ ~ ~— 
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wete6O 9 o0oce 
Ceté62 22o5.2 
a} vy xen 

wee & Ree 

sete7S 3=OCODIC 
wenbre DOCS 

MACYS) 27.1906) OM-007-"6 13:29 
o8:5° DOUBLE LENGTe B 

| 
le 
Q 
i 

_ 49 
~ te -BLn8 le. 

a ee 

Dll 
PAGE 129 

sNARY ~C DECIMAL ASCII CONVERT ROUTINE 

331.0801 

3:1.0€00 

RESERVE STORAGE FOR ASCIZ STRING 

SEs 2133 
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OCRKHF.P1L © 22-SEP-76 98:57 SUPRS - TYPE NUMERICAL ASCIZ STRING, REPLACE .EADINS C°S 3” SLANWS SES 0134 

ss SEE Se We READS PES TUN, SEP ange 8 4 . ”- 3 va] wee ’ - 

on ABT Prom evehac ° - 

S073 024706 O1D046 SUPRSL: “OV RO, -(SP) SSAVE RO 
710 - secre CLR subg 

7S 714 365 9304 MOV 9.SP) RO 
7 ? BR SUP 1 

oho 722 0} SUPRS: MOV RO, -(SP) AVE RO 
Bra Ge4r oN Aisea 200904 ~" MOV -HCSP) RG :BICKUP THE POINTER 

B.S Gea3C C1003? Led"? cup), OY RO, Supe ;SAVE FOR TYPING 
EFES FSu7Qu  pne715 i$: ‘STB ¢RO) . TERMINATOR? 
z=8¢ 361532 APeaHE 3S IBR IF YES 
E54 oeymse ize7ic opcoes CMPB 80, <RO) -1S THIS AN ASCII “0”? 
58S DeNr44 001006 4§ ZNO 

O24746_ 11220 OOONC MCVB #40, (RO) + REPLACE IT WITH “BLANK” 
E997 Oed7S52e 960770 1$ 
5326 824754 996300 zs DEC RO BACKUP 8Y 1 
e383 C2475 112710 go0c60 NOV 8°90. RO) ;ASCIT “0” 
E599 ~Ged7be 4005727 O24775 4§ TST SUP? LEFT JUSTIFY? 

2rqa ASUeSH BSES? Dour 7E BOS BS. supe Nes 
S093 Je4774 oad! cS: TYPE aoa :GO TYPE 

ge pecan 1 2ea0 “Fe: nov CSP: RO RESTORE RO ww se Y ¥ 2 1#,! -) 5 : ? 

BS gee Gee Bye ETRE Tr sre 
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OZRKMF P12 22-SEP-"— 98:57 INTEGER MULTIPLY ROUTINE 

5098 .SETTL INTEGER MULTIPLY ROUTINE 

ead . 5 PREESESRESFASESESESEEELESELSSSESLESERASSSSSASLESSSSS SELES SESS SS 

1 2 #CALL 

eine :# MOV MULTIPLER, -<SP) 
i :# MOV MULTIPLICANG, -. SP) 

sim = # SSR PC gaSMULT 
5108 - ie RETURN ::PROOUCT IS ON THE STACK 

‘ 4% 
gic # STACK PRODUCT 
See. -] -~ 7% _——ooelC eee 

Es i+ TOP LSB'S 
Bis :* +2 méa's 
Eit2 3600 S$MULT: 
E':3 Oet59e O1D0ME MOV RD,-<SP) PUSH RO ON STACK 
S:14 925019 O1fs46 MOV RI: -(5P: :PUSH R! ON STACK 
6:15 926012 O15e46 MOV RD’ -< Sp; ::PUSH Re ON STACK 
C226 25c!4 DOST46 CLA -(SP) CLEAR THE SIGN KEY 
fir S28Si6 16601 o00c1e2 MOV 12.SF:,R1 ::GET THE MULTIPLICAND 
ti:@ desse2 100052 BPL 1$ ::BR IF PLUS 
S119 Je5ce4 OCSzIe INC SP; -:SET THE SIGN KEY 
5129 Oesice ocs4o! NEG R} ::MAKE THE MULTIPLICAND POSTIVE 
Ziel 325930 Of6e92 sooty 1S: MOV 14.SP) Re ::GET THE MULTIPLIER 
Cip2 926234 j4ncde BPL 2 ::BR IF PLUS 
Sie3 e536 905316 DEC (SP) :: UPDATE THE SIGN KEY 

SS BRP BEM ccc: as: FBY rs muse) SER SBUUGhADR Pesta S:25 5259 746 cCCOCe2! : v #17. ,-1S°) a 
B736 8etd4e 56c00¢ CLR Re :: SETUP E of THE MULTIPLY LCOP 
Sie? 25250 10300! 2S: BCC 4g :;DON’T ADD IF MULTIPLICAND = 0 
fi2e 926952 46270 ADC Re, 80 
Sieg fechs4 poscdd 4§; ROR R5 -:POSITION THE PARITIAL PRODUCT AND 
C130 925956 00699! ROR Ri =: THE MULTIPLICAND 
£13) 9259 por ag DEC (SP) *:HAS ALL BITS OF THE MULTIPLICANC SEEN CONE? 
£132 025 013° BNE 33 ::BR IF NO 

cS Bee ius gS EO Sime gf sean e ate! 738 

513s acide Ad5465 NEG ta >t YES--SO MAKE IT SO 
S136 025072 OOS4C! NEG Ri 
£137 o25974 OOS600 SBC RO 
£138 025076 005726 S$: TST (SP)+ ss CLEAR SIGN INFO. OFF OF STACK 
6139 925100 O10066 o0001e MOV RO, 12(SP: +:PUT THE PRODUCT ON THE S7ACK (MSB'S) 
£140 025104 Olflse docolo MOV R1'19(SP) ::LS58°S . 
S141 25119 012692 MOV (SF)+,Re :;POP STACK INTO Re 
Eide Opelie Cle6o! MOV (SP )+/RI :;POP STACK INTO R1 
Ei43 525114 912600 MOV (SP)+-R0 >:POP STACK INTO RO 
Ci44 Oct: oocec? RTS PC 
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L1L-D2RKH-F MACYI1 27.1906; O4-OCT-76 12:29 PAGE 123 
ll 2e-SEP-7§ 99:57 INTEGER DI VICE ROUTINE SES 0136 

.SBTTL INTEGER DIVIDE ROUTINE 

s#CALL: 
3# MOV LOW DIVIDEND, -(SP) :THE MIGH DIVISENC MUST BE « 1/2 
ie MOV HIGH DIVIDEND, -iSP, : AS LARGE AS THE DIVISOR 
:* MOV CIVISOR, -(SP) 
:# JSR PC §DIV 
:* REY ;QUOTIENT 8 REMAINDER ARE ON THE STACK 
3% "V"=20 IMPLIES NO ERROR 
7 mys! Imp }ES ERROR OCCURRE 
:# moms IVIDE OVERFLOW OCCURRED 
:* "C"=z] ATTEMPTED TO DIVIDE BY ZERO 
3% 

3% 

‘+ STACK NO ERROR OVERFLOW DIVICE BY ZERO 
eH mem meter ee etter tet eesessses= 

14 TOP REMAINDER ALL ZEROS ALL ONES 
+ +2 QUITIENT ALL ZEROS ALL ONES 

C25120 313746 090034 SOIV: MOV 34. -(SP) ;SAVE CURRENT TRAP VECTOR 
925124 212737 025134 900034 MOV #1$,34 SET UP TRAP VECTOR 
625132 164499 TRAP 
025134 912718 925156 18: MOV 823, (SP) “REPLACE NEW PC 
325140 016637 009394 390034 MOV 4(SP), 34 :RESTORE OLD TRAP VECT 
JeS146 Olesee COoCOe gocdd4 MOV 2(SP).4(SP) “SAVE PSW 
nesisy 9ogcce RTI *RESTORE PSW 

025156 042716 c00C17 2s: BIC 817, (SP, -STRIP AWAY CONDITICN CODES 
p2ei62 o1co4e : MOV RO,-(5P) *PUSH RO ON STACK 
R25164 O1OL4S MOV R1.-(SP) :PUSH R1 ON STACK 
C2516 910246 MOV Ro; -(SP) sPUSH R2 ON STACK 
036170 O1D346 MOV R3)-(5P) “PUSH R3 ON STACK 
825172 ooso4s CLR -(§P) :SAVE A PLACE FOR SIGNS 
925174 Cl2e746 cOcde1 MOV #17. .-(SP) “SETUP THE ITERATION COUNTER 
BeSe30 O18601 606554 MOV 24(SP) RI *PICKUP THE DIVIDEND 
025204 O16600 990022 MOV 22(SP)°RO 
025210 10C295 BOL 3$ sCHECK THE SIGN . 
Q2Sele 105366 oco0003 CECB  3(SP) *KEEP TRACK OF THE SIGN 
025216 OfS400 NEG en ?AND NEGATE THE ORIGINAL 
925220 OOS4C: NEG RI NUMBER 
025222 005600 SBC RO 
025224 016602 000020 38: MOV 20(SP),Re :PICKUP THE DIVISOR 
025230 O22702 o00031 CMP #1, Re :IF THE DIVISOR IS 1 SKIP THE REST 
925234 OCl463 BE 13$ -YES 
02623% ont702 TST R2 
025240 002407 BLT 4§ :CHECK THE SIGN 
O25e42 093011 BGT S$ -DIVISOR OF O IS A NO-NO 
SeSe44 OSe766 000003 029014 BIS #3, 14(SP) -SET “yg "Ce 
825052 010700 177777 MOV #-1,R0 »SET REMAINDER TO ALL ONES 
025256 900424 BR 9$ EXIT 
DeSe60 005266 ocD000e 4§: INC 2. SP) *KEEP TRACK OF DIVISORS SIGN 
Ce5264 000401 BR 6$ 
Cecse66 05402 5$: NEG Re :NEGATE THE ORIGINAL NUMBER 
§25270 o00e41 eS: CLC -CLEAR “C™ 
C26e72 oO90405 BR 3 “START FORMING QUOTIENT 
C2Se74 006100 78: ROL RO ;POSITION MSB’S 
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MACY 21 27.1006) 
28:57 

30302 300014 

000001 

099020 
000016 

cOocoe 

H11 
O4-JCT-76 13:29 PAGE 124 

INTEGER DIVICE ROUTINE 

ROD RE’RS ‘COMPARE DIVIDEND 750R 
BC Bg i COME BPE OP SERENO Bt eaE 
MOV R3,RO REMAINDER AFTER THIS LOOP 

Qs: R0L Rl “QUOTIENT BIT ENTERS HERE 
DEC (SP) : DONE? 
BNE ? “BR IF NO 
"ST Ri : OVERFLOW? 
BPL 10% ;BR IF NO 
BIS 82, 14(SP) “SET “V" IN RETURN STATUS WORD 
CLR RO’ :SET REMAINDER TO ALL ZEROS 

9¢ MOV RO.RI :COPY REMAINDER INTO QUOTIENT 
138 TST (SP )+ *CLEAR COUNTER FROM STACK 

TST (SP) “REMAINDER SIGN CORRECTION NEECEC” 
3GE 11S -BR IF NO 
NEG RO * NEGATE REMAINDER 
CLRB LC SP) “CLEAR SIGN 
DEC (SP 3 *BUT DON’T FORGET QUOTIENT 

118 1ST (SP )+ :QUOTIENT SIGN CORRECTION NEEDED? 
BEQ 12 *BR IF NO 
NEG RI “NEGATE QUOTIENT 

128 MOV R1,20(SF) “RETURN QUOTIENT AND 
MOV RO’ IE(5P) “REMAINDER TO USER 
MOV (5P)+,R3 “POP STACK INTO R32 
MOV (SP)+,Re :POP STACK INTO Re 
MOV (SP)+'RI :POP STACK INTC RI 
MOV (5P)+,R0 “POP STACK INTO RO 
MOV (SP)+)2(5P3 :SETUP TO RETURN CONDITION CODES 
RTI RETURN 

138: CMP (SP)+, (SPi+ :POP THE STACK 
BR 12$ 

SEG 9137 
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o0002e 
o00Cz22 
020022 
COOCe2 

a00022 
alalaler-F 
n00oee 
cootee 

27.1006: 
iil 

O4-O0CT-76 13:29 PAGE 1 
SAVE AND RESTORE RO-RS ROLTINES 

-SETTL SAVE AND RESTORE RO-RS ROUTINES 

oRESELSELELESLERRRELESSE SSAA SHSESRSESSLASSRLRE ES SHARES SEELESE ESSE 

LESBVE RO RO-RS 
#CALL: 

;* SAVREG 
: BUPON RETURN FROM SSAVREG THE S”ACK WILL LOOK LIKE: 

tSTOP---(416) 
r# +2---(418) 
38 +4---RS 
3% +6---R4 
- +8---K3 
;#+10---Re 
r#+12---R1 
7 #+14---RO 

SSAVREG: 

#RESTORE RO-RS 

RESREG 
,#CALL: 
3 
$RESREG: 

RO,-(SP) 
Ri; m4 
Ro. - 
R3, 736} 
RY’ -(5P) 
RS|-(5P) 
22'SP),-(SP) 
22(SP),-( SP) 
22(SP).-(SP) 
de SP); -(5P) 

SP}+,22e(SP) 
SPj+; eet SP) 
SP)+,22(5P3 
SP)+,2e(SP) 
SP) +.85 
S 
S 
S 

;;PUSH RO ON 
::PUSH R1 ON 
*;PUSH Re ON 
::PUSH R3 ON 
: PUSH RY ON 
:;PUSH RS ON 
;;SAVE PS OF 
37 BAVE PC OF 

AVE PS OF 
tS EVE PC OF 

;RESTORE PC 
; ;RESTORE PS 
;RESTORE PC 
RESTORE PS 

STACK 
STACK 
STACK 
STACK 
STACK 
STACK 
MAIN FLOW 
MAIN FLOW 
CALL 
CALL 

OF CALL 
OF CALL 
OF MAIN FLOW 
OF MAIN FLOW 

3 3 POP STACK INTO RS 
;POP STACK INTO RY 
Pop STACK INTO R3 
;POP STACK INTC Re 

:;POP STACK INTO RI 
: POP STACK INTO RO 

SEs 9138 
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oo0gte 
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04-OCT-76 
Jil 

13:29 PAGE 126 
RANDOM NUMBER GENERATOR ROUTINE 

~SBTTL RANDOM NUMBER GENERATOR ROUTINE 
s#CALL: 

3% 
°& 

$RAND: 

1$: 

RSORVL: 
RSDRVH: 
RSFUNL: 
RSFUNH: 
RSCYLL: 
RSCYLH: 
RSBAL: 
RSBAH: 
RSWCL: 
RSWCH: 
RSOTL: 
RSOTH: 

JSR 
RETURN 

176543 

PC, SRAND 

RY - (SP) 
32(SP) RY 

:CALL THE ROUTINE 
RETURN HERE THE RANDOM 
;NUMBER WILL BE IN 
: SHINUM, SLONUM 

PUSH RO ON STACK 
= PUSH Rs 8 oN ata 
:PUSH RS STACK 
: PUSH R3 ON STACK 
“PUSH RY ON STACK 
“GET POINTER TO THE SAVED SEEDS 
:FOR GENERATING THIS RANDOM NUMBER 
:SET LO NUMBER SEED 
*GET HIGH NUMBER SEEC 
- SET SHIFT COUNT 
: ZERO Re 
SHIFT RO LEFT AND 
ROTATE CARRY INTO R1 AND 
“ROTATE CARRY INTO Re 
: CHECK FOR DONE 
: CONTINUE SHIFT LOOP 
:ADD NUMBER om MAKE X 129 
“PROPOGATE CAR 
: ADD NUMBER TO RMAKE X 129 
=PROPOGATE CARRY 
: ADD LOW CONSTANT 
: PROPOGATE CARRY 
:PROPOGATE CARRY 
: ADD HIGH CONSTANT 
: PROPOGATE CARRY 
:ADD HIGHEST CONSTART 
*REPRIME RO WITH HIGHEST DIGIT 
: PROPOGATE CARRY 
: SAVE RO-SLONUM (FOR USE NXT TIME? 
: SAVE RI-SHINUM (FOR USE NXT TIME) 

;POP STACK INTO R3 
;POP STACK INTO Re 
:POP STACK INTO Ri 
POP STACK INTO 
:ADJUST SP FOR CORRECT RETURN 
> RETURN 
; RANDOM aEFD FOR DRIVE SELECTION (LO) 

: RANDON SEED FOR FUNCTION 
iRANDQM SEEO FOR CYLINDER (LO) 
;RANDQN SEED FOR BUS tADDRESS (LO) 
:RANDQH SEED FOR WORD COUNT (LO) 
jRANOQN SEED FOR DATA (LO) 

SEG 0139 
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000000 
000001 
C26113 
o0000e2 

o00001 
000006 
000005 

026113 

O00006 
Oeblle 
026111 
000012 

Oebl le 

177770 

K11 
Q4-O0CT-76 13:29 PAGE 127 

BINARY TO OCTAL (ASCII) AND TYPE SEs C140 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

.  EREEEEEEESERAAESLLAEELEEESER ESE ERELESREEREERELE RSE REESSEEL ELLE SS 
:#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT 
;#OCTAL (ASCII) NUMBER AND TYPE IT. 
i #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
; L: 
3% MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3% THO. ;;CALL_FOR TYPEOUT 
+ -BYT N ri Nel TO & FOR NUMBER OF DIGITS TO TYPE 

.# ;l=TYPE LEADING ZEROS 
3% Os SUPPRESS LEADING ZEROS 
S 
¥$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
+ TYPOS OR STYPOC 

ry MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
te TYPON *?CALL FOR TYPEOUT 

i #$7 YPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
5 #L : 

# MOV NUM, - (SP) >:NUMBER TO RE TYPED 
:# TYPOC ::CALL FOR TYPEOUT 

STYPOS: MOV a(SP),-(SP) ;;PICKUP THE MODE 
mMOVA =: 1(5P)/SOFILL -LOAD ZERO FILL SWITCH 
MOVB (SP)+'SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
ADD #2, (SP) ::ADJUST RETURN ADDRESS 
BR $TYPON 

STYPOC: MOVB 81,SOFILL :SET THE ZERO FILL SWITCH 
MOVB 86, SOMODE+1 SET FOR SIX(6) DIGITS 

STYPON: MOVE 85, SOCNT :iSET THE ITERATION COUNT 
MOV R3;~(SP) -SAVE R3 
MOV RY’ -(SP) 11 SAVE RY 
MOV RS’ -(SP) “SAVE RS 
move SOMODE+1 RY -:GET THE NUMBER OF DIGITS TO TYPE 

ADD a, RY -SUBTRACT IT FOR MAX. ALLOWED 
MOVB RY. SOMODE SAVE IT FOR USE 
MOVB SOF ILL.RY -GET THE ZERO FILL SWITCH 
MOV 12(SP),R5 -:PICKUP THE INPUT NUMBER 
CLR R3 tici car THE OUTPUT WORD 

1S: ROL RS i SROTATE MSB INTO “C” 
BR 33 -GO BO MSB 

2s: ROL RS -:FORM THIS DIGIT 
ROL RS 
ROL RS 
MOV RS,R3 

38: ROL R3 »:GET LSB OF THIS DIGIT 
DECB  SOMODE 53 TYPE THIS DIGIT? 
BPL 7§ -BR IF N 
BIC #177770,R3 ;7GET RID OOF JUNK 
BNE 4§ :TEST FOR O 
TST RY si SUPPRESS THIS 0? 
BEQ S$ :BR IF YES 
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MGINDEC-11-D2RKH-F MACYIL 27 1096: O4-OCT-76 12:29 PAGE 128 
| CZRKHF.P11 22-SEP-76 08:S7 BINARY 7S OCTAL (ASCII; AND TYPE SEQ 0141 

| 5399 26030 905204 ug: ING RY “DON'T SUPPRESS ANYMORE C'S 
£390 026032 OS2703 cot0ed 1S 8'C.R3 TIMEKE THIS GIGI” ASCII 

| §39} 026036 703 s09c40 cg: Br 8° R3 :iMAKE ASCII IF NOT ALREADY 
| $392 Se6042 1] 526106 MCVB R3,8S “SAVE FOR TYPING 

£392 O2604%% 104401 326106 TYPE a$ +60 TYPE THIS CIGIT 
i §304 O260S2 105337 026119 7§: DECE «= $OCNT -COUNT BY 1 
i §395 326056 003347 BsT 2g :7BR IF MORE TG DO 

539% Oe6060 ooe4de BLT 65 BR IF DONE 
E397 + 526062 30Seo4 INC RY STTNSURE LAST DIGIT ISN'T @ S_ANK 
£398 025964 900744 BR 2s :;0 DO THE LAST DIGIT 
£399 26066 912605 6S: MOV (SP 3+, RS RESTORE RS 
E499 «O26570 O12604 MOV (SP 14) R4 : iRESTORE RY 
E45) 926972 912603 MOV (5Pj+'R3 :RESTORE R3 
EydS 626974 O16666 occoce 900004 MOV 2.SP).4.SP; SISET THE STACK FOR RETURNING 

i §€493 026102 012616 May (SP 14. (SP) 
S404 O26194 co0ede *Y : RETURN 
40S 926106 906 as BYTE 0 tTSTORAGE FOR ASCII DIGIT 
456 93619 BYTE 9 :: TERMINGTOR FOR TYPE R3UTINE 
497 26110 fare} SOCNT: .BYTE 9 ::9CTAL DIGIT COUNTER 
W938 OS6111 000 SOFILL: :BYTE 3 >: 2ERO FILL SWITCH 

Gung Oeblie 909996 SOMSDE: (WORD 2 T:NUMBER OF CIGITS TO TYPE 
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026162 
026164 
026170 

026172 
026176 
026204 
Ozb206 
Oebele 

Gebel 
AS 

seb24C 
Ceberte 

104407 

905237 

032777 
001415 

D101 46 
01370] 
199419 

105261 

690137 

012601 

011637 
162737 
0OSO46 
117716 
121627 
002492 
l6e7) 

maeyl 27(1006) 

991193 

001102 
902060 

001206 
OOille 

cooco4 

001250 

001S+e 
o01S4e 

Oi6e20 

001116 
909062 

1Se6E2 
93C1C0 

g90040 

1$3012 
353200 

000003 

cO1116& 

M11 
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ERROR HANOLER ROUTINE 

-SETTL ERROR HANCLER RULT INE 

WiS=l HALT ON ERROR 
3=] INHIBIT ERPOR TYPEOUTS 
2=] YPE OUT THE ERROR HI STORY, THE FUNCTION THAT 

WAS BEING PERFORMED ON RK AT THE TIME OF ERROR AND 
THE FUNCTION PERFORMED PRIOR TO THAT. 

:#NOTE THIS SWITCH OPTION (12) ws MEANINGFUL ONLY FOR ERRORS OCCURING 
i* XERCISER PART OF THE PROGR 

W111 DUMP OUT ALL ae REGISTERS 
BELL ON ERROR 

IN THE 

 ¥SW09= | LOOP ON_ERROR 
7 #SWC03=1 TYPE QUT TIME AT WHICH ERROR OCCURED 
i sauite= =1 DROP THE DRIVE AFTER MAXM EROPS ON THIS DRIVE 
:#SWOj=! TYPE QUT THE SERIAL NUMBER OF THE EPRORING DRIVE 
'¥20 0 SERRTYP ON ERROR 

SERROR: ena ;LOOK FOR A ‘CONTROL G’ 
INC SERFLG :SET THE ERROR FLAG 
BEQ SERROR :DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM,QDISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG 
BIT sSW10, JSWR “BELL ON ERROR” 
REQ 13 :NO - SKIP 
TYPE SBELL ?RING BELL 

1S: INC SERTTL : COUNT THE NUMBER OF ERRORS 

BIT #SW2, aSWR :COUNT # OF ERORS & DROP DRVE? 
BED 33 :NO 

s TES 
MOV -<SP) -SAVE RI 
MOV BAAR R1 -GET ERRORING DRIVE # 
BMI 2 IF (SRORVJ= -1 SKIP (BECAUSE THE 

EROR WAS NOT ATTRIBUTABLE TO ANY 
-SPECIFIC DRIVE) 

INCB —s ERDRV(R1) :COUNT # OF ERORS ON THIS DRIVE 
NPE ERORV R1), #9 i 0F ERORS GREATER THAN ALLOWABLE? 

JMP DSELCT !DROP THE DRIVE 

2s: MOV (SP)+,R1 sRESTORE R1 

38: MOV (SP), SERRPC sGET ADDRESS OF ERROR INSTRUCTION 
SUB 2 SERRPC 

MOVB SSERAPC (SP) -STRIP AND SAVE THE ERROR ITEM CODE 
CMPB ss (SP), #100 -FORM THE CONSECT ITEMB IF THIS IS AN 
BLT 4g -EROR MESAGE EQUAL OR ABOVE 100. 
SUB #40, (SP) =NOTE THERE R 2 CLASSES OF ERRORS: 

:1) SITEMB’S BELOW 100 
2) SITEMB’S ABOVE 100 
:SUBTRACTION FACTOR HAS TCBE SUCH THAT 
;THE CONSECT OFFSET IS SELECTED. THIS 
FACTOR WILL CHANGE IF THE TOTAL # OF 
:ERROR MESSAGES IN CLASS 1 CHANGES. 
;#=100 -LAST ITEM IN # CLASS 1 - 1 
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C221 
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OC 1402 
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005777 
190092 

00 0000 
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012716 

012737 
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02637°C 
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1S2612 
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ERROR HANDLER ROUTINE SES 9143 

4§: MOV (SP)+, SITEMB : 
BIT 95W13, aS :SKIP TYPEOUT IF SET 
BNE cs >SKIP TYPEOUTS 
SR Pc SASEPRT'P :a0 TO USER ERROR ROUTINE 
Type «=O SCL 

BIT sSW12, ISWR : TYPE ERROR HISTORY? 
SE3 S$ =NO 
ISR PC HISTRY : YES 

cs: TST ISWR ;HALT ON ERRCR 
BPL 6$ :SKIP IF CONTINUE 
HALT :HALT ON ERROR! 
CKSWR "LOOK FOR A "CONTROL G’ 

6S: BIT #SHO9, ASH :LOOF ON ERROR SWITCH SET? 

<P SITENB, #40 > THERE R 37 ERROR MESSAGES IN CLASS 1! 
4 

MOV PPRLVL,-\ SP) sLOCK QUT ALL INTERUPTS ON RETURN 
?FROM THIS EROR HANDLER, IF THE EROR 
ids IN EXERCISER 8 LOOPING IS TO 

TST (SP}+ 
MOV sEXCRLUP, (SP)  ;IF THIS ERROR CALL WAS FROM EXER: ISER 

:PART OF THE PROGRAM, GO_TO “EXCRLUP® 
- OTHERWISE RETURN THRU ‘SLUPERR* 

7§: MOY #-1 ,SRORV : RESET SERTAL NO FLAG 
LIF (SRDRV)=-1, THEN THE SERIAL 
:NO OF THE DRIVE WILL NOT BE 

OTHERWISE, SERIAL NO FOR THE DSIVE « 
aT! -@ IN 'SRORV’ WILL BE TYPED. ; 

Q$: MOV SLPERR, (SP) “FUDGE RETURN FOR LOOPING 
BR 7§ RETURN 
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coves* * cBeoR me Stace S PEOUT ROT ine 53 t+ 

-SB°TL ERROR MESSAGE TYPEOUT ROUTINE 
:eTWIS OUTING USES "HE “ITEM CONTROL BYTE™ (SITEMG) TC DETERRING wH?<+ 
:#E987Q 1S 1) BE REPOR TED. i THEN OBTAINS. FROM THE “ERRSP THOLE” Sine s.. 
:@nN REPORTS THE APPROPGIATE INFORMATION CONCERNING THE ERROR. 

301213 SERRT VE: TYPE SCRLF s"CARRIAGE RETURN 8 “LINE FEEL 
=OV AO. -(SP) SAVE RO 

. “LR RC :PICKUP THE I7EM INDEX 
soil pise SsSITEMBRC 

1$ sIF ITEM NUMBER IS ZERS. ILS? 
Oo Liib "cv SERRPC ,-< SP) -TYPE THE PC OF THE ERROR 

BR S$ sGEY oh 
18: NEC Ro ACI US? THe ee THT 37 lon 

ASL RC WORK FOP EOROR TABLE 
as. Q5 

soetes eae R RRTB RO FORM T INTER 
eee s4z oy hE ~ bo cup TERROR Nee cace” PCINTER 

BE s 48 : SKIP TYPEQUT i No POINTER 
iy : 

se: zs: wo 0, TERN estes POINTER ses neve 
SAF csouez 3: eI” boul], aSuR DUMP OLY RK REGISTERS? ” 

é 

seb? 39 ISR Pc ,DMPREG G0 TYPE OUT RK REGISTERS 
weiei3 T:S€ mS ie 2 

526500 cs MOV (ROI+, 68 sPICKUP “DATA HEADER” POINTER 
BEQ 7g >SKIP TYPESUT IF O 
"VE TYPE THE “DATA HEADER” 

6S: . "DATA HEADER™ POINTER goes HE 
901213 TPE SCRLF "CARRIAGE RETURN" & “LINE FEES" 

$: HOV 4-8) *PICKUP “DATA TABLE” PCIN*ER 

: TYPE AN OCTAL NUMBER 
Ss: MOV @iR0.+,-<(SP> sSAVE 9.80)° FOR TYPEOLT 

TYPOC 140 TYPE--OCTAL ASCITiALL CISzI7S 
022663 TYPE BLNKS2 “TYPE "WO(2) SPACES 

TST, RO) °1S THERE ANOTHER NUMBER? 
BNE ag :BA IF YES 

9s: MOV (SP)+ RO sRESTORE RC 
Of12:3 | TYPE SCRLE "CARRIAGE RETURN” $ “LINE FEED" 
OCiii4 rooo4C CMP§. ST TEMB, 840 :SKIP TIME 8 SERIAL @ FOR 

au: 1s :NON-EXERCISER ERORS 

OZESSE JSR PC TINT YP : TYPE OUT TIME IF Sw 3 IS SET 
Coke J5R PC; SNOT YP :GO TYPE CUT THE SERIAL @ OF THE 

sERRORING ORIVE, IF SW i IS SE”. 
C$: RS eC 3 RETURN 
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ERROR” eas 

s TINT 
this 8 Teg ry 
:SW 3 S! 

TIMTYP: S3IT 

3:29 P cr 
*YPEGL? ROL? 

Cle 
13 

TA ON : MIN: IF SW T aie aEC5.! 37S SE 
ef 7 vaill ft 

8 . 7? 
if a asi 2 Re NCT SK rae) TYPING 72 
S629 :" TIME’ 
*BLNKS3 

SAVE | 
aK We RO SINI*? ree POINTER 
LRO.4. RI 

oe Ri s°YPE OUT 

860. Ri 
1.5$ 

¢ -.sp> sHOURS: MINS: SECS 
pe des B20 : CONVERT 16 ASCIZ STRING 

" J8S PRS. :69 TYPE 
* WSEC 2 [ALL DONE? 

"S618 

sRESTORE RO-R4 
RETURN 

SES 2.45 
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MAS 25 27 2006) MATH 13:29 PAGE. 22 
ce:s* ERROR MESSAGE TYPEOLT Rol*i SEs 2: 

: SNOTYP 
: int ROUTING TYPES CUT THe SERIAL NUWGER OF THE ERPCRING DRIVE. If $4 1 
i285 SET. NCTE THAT "HE SERIAL NUMBER 15 TYPES CLT OM WMEN “HE C82 VE 
=aN BE IOENTIFIED PCSITIVELY, AS THE ONE WHICH GAVE THE EPRCR. IF "HE 

TERROR CANNCT BE ATTRIOLTEL 1 ANY SPECIFIC ORivE ’ .SRER/ = <1 THEN 
>THE SERIAL NUMBER IS NOT TYPED OUT. 

2o20se «S2246 SNOTYP: BIT 8Sh1l, SHR ;TYPE OUT SERIAL 8? 
BEQ 2g NO 
MCV Al - SP) “SAVE Ri 

301250 MOV ROR yA :GET ERRORING DRIVE 8 
ASL Rl :IF (SRDRV)= -1, SKIP <BECAUSE 
BMT i$ »THE ERROR WAS NOT ATTRIBUTABLE 

. “TC A SPECIFIC DRIVE) 
201213 TYPE ,SCRLF 
OCe326 TYPE "S617 : TYPE “SR. NO:” 
OC L266 MOV ERNO(R1),-(SP> :GET THE SERIAL 8 

TYPDS ?TYPE IT OUT (DECIMAL) 

3S: MOV (SP), RI sRESTORE R1 
2s: RTS pe RETURN 

sOMPREG 
sTHIS ROUTINE OUMPS OUT ALL RK11 REGISTERS WHEN SW 1i IS SEY AND AN ERROR OCCURS. 

DMPREG: 
326736 TYPE 65S >: TYPE ASCIZ STRING 

BR 4g ::GET OVER THE ASCIZ 
pages: LASCIZ «<(15><12>7 PC RKDS RKER  RKCS RKWD RKBA RKDA RKDBY 

COLLIE MOV SERRPC, -(SP) 
TYPOC 

902663 TYPE BLNKS2 
MOV RO. -<5P) 

001216 MOV BRKDS RO 
18: MOV Q(RO)4, -( SP) 

TYPOC 
002663 TYPE BLNKS2 
00123 cH RO, #RKOB 

1 
MOV (SP)+,RO 

PC 



& 
fo

fo
fo

hs
 

t
e
t
 

w
S
2
R
R
e
 

E 
w
e
l
 

Je7 144 

B
e
e
s
 

4 
Q
O
g
d
0
K
-
 

O
r
 

r
e
e
 

i 27.1006) 

Cocgcs 

1517Se 

001106 

801°15 
151702 

Ele 
O4-O0CT-76 13:29 PAGE 124 

SLOPE HANOLER ROUTINE 

~SBTT. SCOPE HANOLER ROUTINE 

 SERRERSRSSSSRESSSED EER DERESEPESEGESESESESSEESEEEESS DEES ESEEES 
THIS ROUTINE CONTROLS THE LCOPING OF SUSTESTS. IT WILL INCRETEN, 

; AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (CISPLAY<? 
7 FANE LORD THE ERROR FLAG (SERFLG) INTO CISPLAY:« 15:08, 
;#THE SWITCH OPTIONS Prov DED BY THIS ROUTINE ARE: 
#SW14=1 LOOP ON T 
:#5W09=1 LOOP ON ERRCR 
: £CALL 

:# SCOPE ;:SCOPESIOT 

SCOPE: 
CKSWR :;TEST FOR CHANGE IN SOFT-SWR 

1S: oI7 881714, ISR :3L90P ON PRESENT TES™? 
BNE SCVER “YES IF SWl4=! 

-seeseSTART OF cOBE FOR THE XOR tésTénsessa 
$v7STR: BR 6S SIF RUNNING ON THE “XOR” TESTER CHANGE 

Pe Twrs INSTRUCTION 70 A “NOP” (NOP=24-. 
MOV DSERRVEC.-.SP) ::SAVE THE TeOntENTS OF THE ERROR VEZTOR 
MOV «SSS, a8ERAVEC = 7 SET FOR TIMEOU 
1ST oal?70Ec - TIME OUT ON oun? 
MOV (SF)+ 3BERRVEC {RESTORE THE ERROR VECTOR 
BR sSviab GO TG “HE NexT TEST 

cs: CMP a (SP34 -:CLEAR THE STACK AFTER 8. TIME OUT 
MOV (SP ;+'QSERRVEC ::RESTORE THE ERROR VECTO 
BR 7s :3L00? ON THE PRESENT test 

6$::seeeeEND GF SODE FOR THE xOR” TESTERSae 
2s: TSTB. Ss SERFLG ::HAS AN ERROR OCCURRED? 

BE $SVLAD ::BR IF NO 
BIT SE1T99, aSuR '!CS08 ON ERROR? 
BEQ 4§ -:BR IF NO . 

7S: HOV SLPERR, SLPACR Ser LOOP ADDRESS TC LAST ScSPE 

4g: CLRB —- SERFLG +:ZERO THE ERROR FLAG 
SSVLAD: INCB  STSTNM >: COUNT TEST NUMBERS 

MOV (SP), SLPAOR SANE SCOPE LOOP ADDRESS 
MOV (SP) $_PERR -SAVE ERROR LOOP ASORESS 
CLR.  SESCAPE S;CLEAR THE ESCAPE FROM ERROR ADDRESS 
MCVB #1, SERMAX ONLY ALLOW ONE(I) ERROR ON NEX™ TEST 

SOVER: MOV STETNM, SCISPLAY ::DISPLAY TEST NUMBER 
ney SLPADR, (SP) si FUDGE RETURN ADDRESS 
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O4-OCT-76 13:29 PAGE 125 
TRAP DECODER 

-SETTL TRAP DECODER 

5; REERRRERSAERESREREREREESEEESSS REESE ESESERESEE GEESE ESSE EEEE EES 
s$THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTICN 
3#AND USE IT TO INDEX THROUGH THE TSAP TABLE FSR THE STARTING ACCRESS 
3#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
:#GC TO THAT ROUTINE. 

STRAP: MOV RO,-( SP) SAVE RO 
MOV 2.57) RO >:GET TRAP ADDRESS 
TST -( RO) *:BACKUP BY 2 
MovB = (RO, RO ::GET RIGHT SYTE OF TRAP 
ASL RC ;:PISITION FOR INDEXING 
MOV STRPAL.RO).RO ;;INDEX TO TABLE 
RTS RO °:G0 70 ROUTINE 

;;THIS IS USE TC HANDLE THE “GE’PRI™ MACRO 

STRAP2: MOV = (SP), -<SP) +:MOVE THE PC DOWN 
MOV ¥(SP' 2(SP) 7sMOVE THE PSW DOWN 
RTI s RESTORE "HE PSW 

-SBTTL TRAP TABLE 

:#THIS TABLE CONTAINS THE STARTING ACORESSES OF THE ROLTINES CALLED 
;#BY THE “TRAP™ INSTRUCTION. 

: ROUTINE 

$TRPAD: .WORD STRAP2 
$TYPE  ;:CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE 
STYPOC ::CALL=TYPOC TRAP+2( 104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
STYPOS ::CALL=TYPOS | TRAP+3(104403) TYPE OCTAL NUMBER (ND LEADING ZEROS) 
SiYPON ::CALL=TYPON  TRAP+4(1O44O4) TYPE OCTAL NUMBER (AS PER LAST CALL; 
STYPDS ::CALL=TYPDS | TRAP+S(IO440S) TYPE DECIMAL NUMBER iWITH SIGN; 

SGTSWR ;;CALL=GTSWR §TRAP+6(104406) GET SOFT-SWR SETTING 

SCKSWR ;;CALL=CKSWR § TRAP+7(104407) TEST FOR CHANGE IN SOFT-SuR 
SROCHR $:CALL=ROCHR = TRAP+IO(104410) TTY TYPEIN CHARACTER ROUTINE 
SROLIN ::CALL=RDLIN TRAP+11( 104411) TTY TYPEIN STRING ROUTINE 
$RDOCT ::CALL=RDOCT  TRAP+12(104412) READ AN OCTAL NUMBER FROM TTY 
SRODEC ;:CALL=RDDEC  TRAP+!13( 104413) READ A DECIMAL NUMBER FROM TTY 
SSAVREG ;:CALL=SAVREG TRAP+14(194414) SAVE RO-RS ROUTINE 
SRESREG ::CALL=RESREG TRAP+1S: 104415) RESTORE RC-RS ROUTINE 
CN.RST ;:CALL=CON.RESET TRAP+16( 104416) CONTROL RESET ROLTINE 
CN-ROY !:CALL=CON.ROY TRAP+17( 104417) WAIT FOR CONTROL READY 
OR.RST ::CALL=DRV.RESET TRAP+20( 104420) DRIVE RESET ROUTINE 
Ty.MEG :CALL=TYFMSG  TRAP+21<104421) TYPE MESSAGE ROJTINE, Sw13 
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cas? POWER DOWN AND UP ROUTINES SEs 2149 

~SBTTL PCWER DOWN AND UP ROUTINES 

+ SEEEESEEEESSESSPEEEEEEEESRALSS PERSE ERASE E ESSE EASE EE ESSE ESSE EROS 
“POWER DOWN ROUTINE 

327812 9009024 §PWRON: “Ov @SILLUP, J8PURVEC ::SET FOR FAST UP 
000349 30026 V 8340, SSPWRVEC+2 ;:PRIO:7 

Oy eee + Rea RO ON STACK - 
nov RI.~(SP) ;s PUSH RI ON STACK 

MOV Rg: ={2b) tiBy H BS oN ey K 
MOV R4,-(SP) = PUSH R4Y ON STACK : 
MOV PS) -.5P) ::PUSH RS ON STACK 

181536 MOV @SWR,-(SP) 3 ;PUSH aSWR ON STACK 
527516 MOV SP, SSAVRE SAVE SP 
cers23 700024 Mev SSPWRUP, dePWRVE> ::SET UP VECTOR 

BR .-2 >:HANG UP 

ss SAESAELAEASASLASREREARASSSSERESSELSESSERSSSSESESRSESALSELERESLARSS 

“POWER UP ROUTINE 
G27512 900924 §PWRIP: Moy SSILLUP aaPWRVEC ;;SET FOR FAST DOWN 
0275 ib MOV SSAVRE, SP - SET SP 
027516 CLR SSAVRE ::WAIT LOOP FOR THE TTY 
pe7516 1S: INC SSAVRE :WAIT FOR THE INC 

BNE 1§ ;;0F WORD 
15147¢C MOV (SP)+, ISWR >:POP STACK INTO aSWR 

MOY (SP 34'R5 =:POP STACK INTO RS 
MOV SP 3+/R4 ::PGP STACK INTO RY 
MOV (§P)+'R »:POP STACK INTO R3 
MOV (5P)+'R ::POP STACK INTO RE 
MCV (5P)+°RI ::POP STACK INTO R1 
MOV (SP)+'RO ::POP STACK INT) RO _ 

027346 900524 MOY SSPWRON QSPWRVEC’!-SET UP THE POWER DOWN VECTOR 
coc340 oandCes MOV 8340, a8PWRVEC+ ;:PRIO:7 

TYP -REPORT THE POWER FAILURE 
SPWRMG: .WORD SPOWER > ;POWER FAIL MESSAGE POINTER 

MOV (PCj+. (SP) :: RESTART AT PFSTRT 
SPWRAD: gltORO PFSTRT ::RESTART ADDRESS 

SILLUP: HALT -: THE POWER UP SEQUENCE WAS STARTED 
BR -2 :: BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRE: 0 ::PUT THE SP HERE 
947520 042527 §POWER: .ASCIZ <15>:12>“POKER™ 

EWEN 



| MM INDE CH LO CBR HAE 
| CIRKHE 

SE
ER
 

nm
 

@
 

=
 

jw
 

C
R
U
 

C
A
C
O
C
F
I
U
T
T
U
F
T
U
N
G
 

O
O
W
O
N
M
U
E
 +

s 
C
U
T
 
U
e
 
e
b
b
 

+
s
 

c
o
m
 
.
c
o
o
0
0
c
o
d
0
.
 

(0
.0
0 

Pll 

930164 

ec-SEP-"é 

o
C
)
 

o
u
l
 

6-
2 
o
e
 

= 
25
8 

f
u
r
M
m
O
o
o
n
o
e
-
 

AR
RB

BR
 

MACY 23 27° 1006) 
08:57 

053457 
354504 
951440 

O0S2S0¢ 
046106 
042514 
020116 
050125 
042040 

051517 

051105 

OUP 4H 
CSeiil 

042526 

O47Scz 
020131 
O42S2e3 

051457 
047040 
052195 

o47S22 
020131 
o4e523 
Q4e504 
d201e4 
os0125 
OS4440 
043516 
009113 
020107 
44440 
051503 
041520 
o4sc05 
0S4S23 
043501 
052101 
QO47111 
044524 
053122 

052111 
043516 
043501 
O44440 
052120 
051104 
042514 

052522 

Hle 
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POWER DO.N AND UP ROUTINES SEG 0150 

sERROR MESSAGES 

EMI: -ASCIZ 

EMC: ASCIZ 

EM3: -ASCIZ 

EMMY: ASCIZ 

EMS: -ASCIZ 

EME: -ASCIZ 

EM?: -ASCIZ 

EM10: .ASCIZ 

EM11: .ASCIZ 

7EROR ON WRITE/ 

“ATEMPT TO INITIATE FUNCTION ON ‘BUSY® ORVE/ 

‘CNTROL ROY NOT SET’ 

“/R/W/S RDY NOT SET” 

“CNTROL RDY NOT SET AFTER 1ST INTRUPT ON ISSUING SEEK/ 

“WRONG SITS IN RKCS, EXPCT SEEK- 

/°BUSY’ FLAG CLEAR ON INTRUPTING DRVE/ 

/*POSITIONING’ FLAG FOR INTRUPTING DRVE CLEAR’ 

7*ERR’OR SET AFTER 1ST INTERRUPT ON ISSUING SEEK/ 
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030206 0e0107 
030214 
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030645 103 

MACY31 27: 1906) 
08:S7 

O47440 
0S2Se3 

042523 

Hs 148 

047117 
051124 

051124 
043516 
020105 
020113 
020051 
047516 
051525 

053457 
040505 

OSe116 

952106 

O04SS05 

47S5ee2 
20131 

C4eSe23 
O4eS24 
O4SS0S 
020:05 
050225 

050125 
042940 
051450 
047504 
O4CS27 
020124 
023531 

051457 
OS4S04 

O47447 
042040 
051440 

044504 
020124 
043101 
042523 
051501 
000105 
042440 

024040 

047522 

04-OCT-76 13: 
POWER DOWN AND 

EMl2: .ASCIZ 

EM13; = .ASCIZ 

EMIS: =. ASCIZ 

EMIS:  .ASCIZ 

EM16: .ASCIZ 

EM17:; =. ASCIZ 

EM20: .ASCIZ 

EMel: .ASCIZ 

EM23: .ASCIZ 

EMe4: .ASCIZ 

Tle 
29 PAGE 138 
UP ROUTINES 

-SCP SET AFTER iS’ INTRUPT ON ISSJING SEEK/ 

“CNTROL ROY NOT SET AFTER SEEK DONE INTRUPT/ 

7INTRJPTING ORVE (SEEK DONE) WAS NOT “BUSY’/ 

“R/W/S READY NOT SET FOR INTRUPTING ORVE (SEEK DONE)” 

/SIN EROR/ 

“*ERR’OR ON DOING SEEK~ 

/SCP OID NOT SET AFTER SEEK WAS DONE/ 

‘SOFT EROR/ 

/DATA (COMPARISON) EROR, 

/CNTROL ROY CLR ON INTRUPT AFTER RK FUNCTION~ 

SES 01S. 
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$922 031336 

ce-SEP-TE 

029114 
046103 

054504 

MACY11 27: 1006) 
08:$7 

O4elee 
02Ci2e 

041440 

020131 
o47117 
WSese2 
052106 
d20112 
o44s2 
O4SS0: 
047514 
041440 
051504 
041104 
042516 
047516 

Oe0124 
020117 
020105 
042522 
041440 

0S2120 

o4444d 
051440 

059130 
042040 
O44440 
0Se120 

050130 

042524 
051124 

051040 
042514 

04-OCT-76 
Jle 

13:29 PAGE 139 
POWER DOWN AND UP ROUTINES 

EME: 

EMe?: 

EM30: 

EM31: 

EM32: 

EM33: 

EM34: 

-ASCIZ 

-ASETIC 

-ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

“STUCK IN LOOP,8 COMANDS SHLDBE DONE BY NOW/ 

/ATMPT TO DO WRITE BEFORE WRT CHK/ 

/ATMPT TO REEXECUTE COMMAND-IN PROGRESS OR ALREADY FINISHED~ 

“*FUNCTION IN PROGRES’ FLG FOR INTRUPTING DRIVE ISN'T SET- 

/UNEXPCTED DRIVE INTRUPTED/ 

/UNEXPCTD FUNCTION CODE IN RKCS AFTER INTRUPT/ 

/ORVE RDY CLEAR/ 

SEQ 01Se 



— 

| 
t 
| 
| 

OZRKHF -Pll 

21344 
031347 

031624 

MAINDEC-11-DZRKH-F 
22-SEP-76 

000122 

MACY11 27(1906) 
08:S? 

000 
OS2122 
042527 

000 
OS3lee 
040S23 

051520 
800 

052116 
020124 
052047 
Oe0lee 
O20lee 

900 
051105 
051440 

042113 
051103 

054105 
020123 
ooc107 
p42524 
o4e+40 

020105 
Cedlee 

020105 
O42596 

05144C 

051105 
044504 
047440 
043101 
051127 

023522 
0S2e10S 

020101 

030040 

041040 
051127 

041440 
047522 

O4-OCT-76 13: 
POWER DOWN AND 

EM3S: .ASCIZ 

EM36: .ASCIZ 

EM37: .ASCIZ 

EMi01: .ASCIZ 

EM102: .ASCIZ 

EM103: .ASCIZ 

EM104: .ASCIZ 

EM10S: .ASLIZ 

EM106: .ASCIZ 

E™110: .ASCIZ 

Kle 
29 PAGE 140 
UP ROUTINES 

/DRVE POWER LO/ 

“DRVE UNSAFE / 

/WPS SET/ 

/INTERUPT DIDN’T OCUR AFTER WRTE/ 

7*ERR’OR SET/ 

/RKDA INCRMENTED WRONG’ 

/RKBA INCRMENTED WRONG/ 

/RKWC DIDN'T CVRFLC TO O/ 

“MEX BITS WRONG/ 

“WRTE CHK EROR/ 

SEQ 9153 



“iH INDE 
CCRKHF 

C-11-DZRKH-F 
Pll 

032116 
032124 

032130 
032136 

032204 

032211 
032216 
O32e24 
032225 
032232 

22-SEP-76 

920040 
900103 

920043 

020101 
042526 

020040 
020040 
020040 
0S2103 
oves04 

4 
020040 

MACYI1 27( 1006) 
¢ 08:5 

oS0040 
Je0O4C 
020040 
951105 
04SS2e 
042049 
O20040 
020114 
052523 
020040 

041S20 
04SS2e 
20040 
20124 
9£2193 
O4SS22 

020040 
000043 

041520 
O45440 

O42126 

OS0040 
O4S440 

OS0040 
020040 

020040 
041513 
051940 
020040 
020123 
042113 

920040 
021526 

020103 
O45See 
020046 
020040 
051504 
044522 
0223045 
020040 
Cetle2 
042523 

020040 
040502 
NS4105 
O2094C 
029104 
O4CS04 

020103 

OSi104 

020040 
OS4¥S05 
047106 
047503 

920103 
050130 
051040 

000 

020103 
054505 

020103 
O4SS2e 

Lle 
O4-OCT-76 13:29 PAGE 141 

POWER DOWN AND UP ROUTINES 
“DATA HEADERS 
OHI: /ASCIZ 

CHe: as12 

DHei:  .ASCI2 

DHe3:  .ASCIZ 

DHES5:  .ASCIZ 

DH27: .ASCIZ 

DH103: .ASCIZ 

DH30:  .ASCIZ 

DHIOS: .ASCIZ 

/ PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

RKCS RkER RKDS 

RKCS RKER RKCS 

RKBA EXPCT  RECVO 

RKCS  RKER RKDS 

kEY FNCTN CODE- 

EXPCT  RECVD/ 

KEY/ 

RKDR = =RKWC’ 

RKDA/ 

DRT VE 

RKDA/ 

RKDA 

CYL 

ORVE 8. 

SUR SEC/ 



Mle 
MAINDEC=11-DZRKH-F MACYLL 27(1006) OM-OCT-76 13:29 PAGE 142 
CORKHE.P11 22-SEP-76 08:57 pRHER Dowl ARB Ge RDUTINeS SES S155 

a Baeeet i Bis geop4g DHI10: .ASCIZ ” PC RKCS = RKER —RKBARKDAy 
by 

6333 932302 051040 O41113 O2C101 
S234 032210 O20040 OS1040 O4e113 
) 232316 000101 

5038 EVEN 

6949 022320 901116 OOll62 001164 O71: .WORD SERRPC,SREGO, SREG1, SREG2, SREG3,O 
6041 Cse3e6 O00:166 J01.70 000000 

6043 032334 001116 O01!62 o00000 DTe: -WORD SERRPC,SREGO,O 

S045 032342 001116 901162 001164 OT2i: .WORD SERRPC,SREGO, SREGI, SREG2, SREG3, SREGY, SREGS, SREGE,2 
£046 O3235C 091166 901170 001172 

001176 000080 
001162 001164 O725:  .WORD SERRPC,SREGO, SREG1, SREG2, SREG3, SREGY,O 

4 
6 
, 001170 001172 

6051 930402 001116 OO1162 OC1164 DT103: .WORD SERRPC,SREGO,$REGI,0 
bose o32410 900000 

id 

6254 “THIS IS THE DATA BUFFER USED TO WRITE THE RANDOM PATTERNS ON THE 
S955 “DISK AT THE BEGINING. 400 (OCTAL) WORDS ARE WRITTEN AT A TIME, THUS 
£056 'THIS BUFFER IS 400/8 WORDS LONG. 

6558 o32412 DBUF : 
6059 O224:2 o00240 PGEND: NOP 
£060 c50a01 /END 



Nle 
MRINDEC-11-DOSKH-F MACYi1 27.1006) O4-OCT-76 13:29 PAGE 144 

| CORKHF P11 ee-SEP-Té 98:57 SYMBOL "ASE SES C156 

| ABORT  OCl1e7e CICNT1 001470 DSELCT 016220 EXRCSR OC771E KIPCRS= 172212 
HERT 0.1754 CKSWR = 104407 OSWR = 177570 FNCMND 020300 KIPORG= 172314 

| ABRT] 911766 CLEANB 006360 OT1 032320 FNMAP O01S26 KIPOR7= 172316 
| BAMAP 001530 CLRERR 015714 97103 O3240e FRSTRT O012S3 KWCOQUN 901569 
SHSEBA O0e0S2 CLRFLG 91567 OTe 032334 FTITLE OOleSe KWHR 00:5S2 

| BOTST QOSe76 CLRSIN 016069 Orel 032342 GENBUF Ol66ie KWLS 0Ci234 
| BEGEXI 019520 CMNABT 014124 OTeS 032364 GEN] 014632 KWLEVEC= 000100 
BESNEX 010536 CMNG 001326 ECOUNT 001540 GENBRE O14406 KWMIN QOO1SS4 
£70 = 200801 CMNERR 014066 EMTVEC= 000030 GETINF Oe1772 KWPLVL O01246 
E2700 = 000001 CNOBSY 021620 EMI 027530 GTSORV O22134 KWSEC 001556 
21701 = 099002 CN.RDY 022272 EM10 039060 GTSWR = 104406 KWSRVE Q22460 
5.702 = Q00004 CN.RST Qeeeb4 EM1O01 O31411 GT3RG = 021746 = 000012 

| 81703 = 000010 COMRET QO20214 EM102e@ Q314S1 GTHRG 021740 MAXBA 02054 
| BI704 = 000920 CON.RD= 104417 EMio3 =©6031465 = 040000 MH1 020654 
| Bi7TO0S = 000040 CON.RE= 10442 EM104  Q31513 HECN 001562 MHe 920670 
| B:T06 = 000190 CF = 009015 EM10S 031541 HISTRY 020334 MH3 020700 
B.T07 = 900200 CRCMNO O2e0246 EM106 031571 HRDERR 013724 MHY 020703 
BIT98 = 9004 CRLF = 000200 EM11 030135 HT = 000011 MMVEC = 000250 
87709 = 001000 CROTLF O22076 EM110 031610 INTFLG 001534 MSG1 002062 
EITl = = 900002 EMle C30215 INTHND 013164 MSG1O) = =002165 
B2Ti0 = 002000 CSECN Q016S2 EM13 030267 INTIFL 901535 MSG11 O022C1 
BIT11 = 004006 CYLMAP 901See EM14 030342 INTISK Q12304 MSGle O02206 
ElTi2 = 010000 DATCHK 017016 EMIS 030415 IQTVEC= 000020 MSG12. 002214 
gitl3 = 020000 DATER 001712 EM1E 030501 KDPARO= 172360 MSG14 = OQ2225 
EIT14 = 040000 DBUF 032412 EM17 030Sle KDPARI= 172362 MSG1S) = O02245 
BI7iS = 100000 DDISP = 177570 EMe 027S46 KDPARe= 172364 MSG1& 0230S 
elTe = QOCOO4 DH1 031626 EM2O 039540 KDPAR3= 172365 MSG17 = 002326 
BI73 = 000010 DH1903 032163 EMe1 030604 KDPARY= 172370 MSG18 002334 
BIT4 = 000020 DH105 Q32eeS EMe3 030616 KDPARS= 17¢37e2 MSG19 = 002336 
BITS = OO0040 DH110 Q32eSe2 EMe4 030645 kKDPARB= 172374 MSGe 002070 
BITE = 000100 DHe 031674 EMe& 030721 KDPAR7= 172376 MSG20 §86O00e362 
BiT7 = 000200 DHe} 031711 EMe7 030774 KDPDRO= 172320 MSG24 = =©002372 
BITB = 000400 DH23 032006 EM3 027621 KDPOR1= 172322 MSG2S5 002375 
BIT9 = 901000 CHeS 032053 * EM30 031035 KDPDRe= 172324 MSG26_ = 002377 
BLNKS! O02664 DH27 032130 EM31 031130 KDPDR3= 172326 MSG26A 002474 
BLNKS2 002663 DH30 O32e11 EM32 031221 KDPOR4= 172330 MSG27 9 O02S3e2 
BLNKS3 O02b6e DISPLA O00114e EM33 031253 KDPORS= 172332 MSG28 QO02604 
BPTVEC= 000014 DISPRE 000174 EM34 031330 KDPOR6= 172334 MSG29. _ O026Se 

| BUSY 001426 DMPREG 026730 EM35 031347 KDPOR7= 172336 MSG3 002076 
, SBS 021402 DOREAD 906350 EM36 031365 KEY 001306 MSG4 002104 
; CHDPRS OceSb4 DOWRIT 006230 EM37 031401 KIPARO= 172340 MSGS 002120 
CHFAFN 011062 DOXFER O06236 EMY 027644 KIPARL= 172342 MSG& 092133 

, CHKBA 020056 CPL = 010000 EMS 027667 KIPAR2= 172344 MSG? 002141 
, xHKCRD 920200 DRCMND Oe0e2e EME 027754 KIPAR3= 172346 MSG8 002146 
' CHKCS O20020 DRMAP 001520 EN? 030013 KIPARY= 172350 MSG9 002156 
CHKDA 020034 DRU = 902000 ERCODE 001474 KIPARS= 1723Se NIEROR Oel4e4 

| CHKDRV O16446 DRVABT 014334 ERDRV Q01542 KIPARb= 172354 NOEROR 014206 
CHKMEX OeOlle DRVCNT 001500 ERINF1L OOS644 KIPAR7= 172356 NRDH 001774 
CHKRWS O2016e2 DRVPRS 001264 ERR = 100000 KIPORO= 172300 NRDL 001772 

| SHKWC = =—0e 0136 ORVPTR 001476 ERRVEC= O0G004 KIPORI= 172302 NWRENC 011674 
CHi O11116 DRV.RE= 104420 EXCRLU 015634 KIPORe= 172304 NWRTH 001734 

| CHe Cli2i6 ORY = 900200 EXCUT 011520 KIPOR3= 172306 NWRTL O01732 
CICNT 001466 OR.RST Oe21Se EXNSK 011376 kKIPORY= 172310 NXTORV Q05312 
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“4 

cei os 
se. BS w € 

z 500001 
SeC0 os 1 
SCwol «6s C90CC2 
woe = OOO04 
Seed CODOIS 
fae = 005525 
SwoS s ICI0NC 
5 = 999195 
g = 356895 
S. 3 Or 
6w09 = 001900 
Swi = 9000Ce 
Sais = 092906 
Swii = 904900 
Swi2 = Opes cC 

Pek Br ater-lelelels 
eee Mn on lelsiele 
Cars = 1809S 
cae = 000004 
Shed = DIC13 
Gas NCTE 
GwS = 350540 
sa = (0001 
Sars OCOD 
Sue = 290400 
bus GAI99C 
“Biv ves OOO0l4 
*IMER 1472 
TIMSUT S222b2 
TIMTYP C26SSE 

7ST] OCS34C 
TST2 305452 
TS73 005716 
Tors 0060 
1S” 9064Ce 
1S’ 006764 
TS’ 007329 
TyYPOB0 OTs 
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SSECVL 3 Ced672 
SOlv 925120 
$0 O22666 
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SEOP Oezsle 
SESPCT peek 34 
SERFLS 1103 
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SERRTY 026370 
SERTTL OCllie 
SESCAP 001204 
SFILLC O01156 
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