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ABSTRACT

THE RK11/RK®5 PERFORMANCE EXERCISER IS A HIGH LEVEL EXERCISER
PROGRAM AIMED AT SIMULATING A RK11/RKOS SYSTEM ENVIRONMENT AND
CHECKING FOR ERRORS THAT ARISE IN SUCH AN ENVIRONMENT
CINTERACTION, POLLING, ETC), IT ALSO PROVIDES A MEANS OF
EVALUATING A SYSTEM THROUGH IT8 ERROR LOGGING AND DATA-TRANSFER
LOGGING FACILITIES,

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

THE LATTER PART (AND THE MORE SIGNIFICANT ONE) (CONSISTS OF THE
EXERCISER,

REQUIREMENTS
EQUIPMENT

A, PDP11 WITH CONSOLE TELTYPE

B, 8K OF MEMORY = 12K FOR CHAIN MODE

C. RK11 OR RKV1! CONTROLLER

D, 18 RK@5 OR RKGSF DRIVES (DRIVE TYPES MAY BE MIXED)

PRELIMINARY PROGRAMS

SINCE THIS 1S A HIGHeLEVEL EXERCISER PROGRAM THE CONTROLLER AND
THE DRIVE SHOULD BE FREE OF BASIC FAULTS, 1IT IS POSSIABLE TO HANG
THE PROGRAM IF THE HEAD POSITIONING LOGIC IS FAULTY ON DUAL
DENSITY DRIVES, THUS THE FOLLOWING PROGRAMS SHOULD BE RUN BEFORE
ATTEMPTING TO USE THIS PROGRAM,

A, RK11 BASIC LOGIC TESTS (I AND II)
B, RK11/RKGS5 DYNAMIC TESTS
C, RKOS UTILITY PACKAGE (IF NEEDED)

EXECUTION TIME

THIS VARIES FROM 3¢ T0 90 MINUTES FOR A PASS. IT SHOULD BE NOTED
THAT THISs I8 AN EXERCISER LEVEL PROGRAM AND SHOULD BE PREFERRABLY
RUN FOR A LONG PERIOD OF TIME,

STARTING ADDRESS
290 = ALL SWITCHES DOWN, SEE SEC. 6,2 FOR SWITCHES,

219 « RESTART ADDRESS, THE RESTART ADDRESS PROVIDES THE USER WITH
AN ABILITY T0 GO STRAIGHT TO EXERCISER PART OF THE PROGRAM
(SKIPPING TESTS 1~7), THERE IS A SWITCH OPTION (SW 4) WHICH
ALLOWS THE USER TO INHIBIT THE REWRITE OF RANDOM PATTERNS ON ALL
DRIVES, ON RESTART, SEE SEC= 6,9,
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PROGRAM CONTROL MODES AND OPERATOR ACTION
PAPER TAPE LOADING

RKDP DUMP MODE

RKDP CHAIN MODE

ACT11

PAPER TAPE LOADING

LOAD PROGRAM INTQ MEMORY USING STANDARD PROCEDURE FOR ABSOLUTE
TAPES,

MAKE SURE THAT THE DRIVES TO BE CHECKED ARE LOADED WITH DISKS AND
ARE IN fRUN’, °‘WRT ENABLE’ THEM, CHECK THAT °WRT PROT’ LIGHT ON
THESE DRIVES IS OFF., PUT DRIVES THAT ARE NOT TO BE TESTED ON
‘LOAD’.,

LOAD ADDRESS 2090

SET SWITCHES IF DESIRED (SEE SEC 6,0) AND PRESS START

THE PROGRAM IDENTIFIES ITSELF

MAINDEC~11=DZRKH=F

RK11/RKOS PERFORMANCE EXERCISER

THEN IT PROCEEDS TO TEST THE DRIVES,

RKDP DUMP MODE

THE PROGRAM IS LOADED BY THE RKDP MONITOR,

SET SA3200, SELECT ANY SWITCHES YOU WANT AND PRESS START,
THE PROGRAM IDENTIFIES ITSELF AND PRINTS QUT!

‘TO TEST DRIVE ’N’ HALT PROGRAM, REMOVE RKDP PACK AND REPLACE IT
WITH A WORK PACK, CLEAR LOCATION 49, AND RESTART PROGRAM’

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

THE PROGRAM IS CHAIN LOADED FROM RKDP PACK ON DRIVE ‘N’, AFTER
IDENTIFYING ITSELF, THE FOLLOWING MESSAGE APPEARS!

‘DRIVE °*N’ NOT TESTED’

DRIVE °N’ WILL NOT RE TESTED SINCE THF RKDP PACK IS ON THAT DRIVE,
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ACT11 MODE

THE PROGRAM IS LOADED BY THE ACT11 MONITOR, AFTER IDENTIFYING
ITSELF, ASCERTAINS THE NUMBER OF DRIVES PRESENT AND PROCEEDS TOQ
TEST EACH OF THEM AS BEFORE,

DRIVE SELECTION

PUT ALL THE DRIVES THAT ARE TO BE EXERCISED AND TESTED ON ‘RUN’,
WRITE ENABLE THEM, MAKE SURE THAT THE °WRT PROT’ 18 OFF, THE
PROGRAM RECOGNIZES THAT THESE DRIVES ARE ON LINE AND PROCEEDS TO
TEST THEM, RK25F DRIVES WILL HAVE THE LETTER F TYPED AFTER THE
DRIVE NUMBER,

IF A FATAL ERROR OCCURS ON A DRIVE WHILE THE PROGRAM IS RUNNING
THE DRIVE IS AUTOMATICALLY DESELECTED (°DSELCT’) AND DROPPED FROM
THE DRIVE SELECTION LIST,

SWITCH OPTIONS

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.E, AN
11/34) THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH
REGISTER IS NOT PRESENT AND WILL USE A "SOFTWARE’ SWITCH REGISTER,
THE *SOFTWARE® SWITCH REGISTER IS LOCATED AT LOCATION 176 (8),
THE SETTINGS OF THE *SOFTWARE’ SWITCHES ARE CONTROLLED THROUGH A
KEYBOARD ROUTINE WHICH IS8 CALLED BY TYPING A *CONTROL G*, THE
PROGRAM WILL RECOGNIZE THE *CONTROL G’ whenever the program enters
the scope routine or beginsg a new test, the *SOFTWARE’ SWITCH
VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE T0 THE PROMPT
FROM THE SWITCH ENTRY ROUTINE!:

’SWR ® NNNNNN NEW =*

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED, LEADING ZEROS ARE NOT REQUIRED,, ‘RUBOUT’
AND *CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS
DURING SWITCH ENTRY, ON PROCESSORS WITH HARDWARE SWITCH
REGISTERS, THE ’SOFTWARE’ SWITCH REGISTER MAY BE USED, IF THE
PROGRAM FINDS 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€15>ay HALT ON ERROR
SW<13>= INHIBIT ERROR PRINTOUTS
SW<12>81 TYPE OUT THE ERROR HISTORY
SW<11>=1 DUMP OUT ALL RK11 REGISTERS
sic1@g>sy RING BELL ON ERROR
_SW<@9>=y LOOP ON SPECIFIC ERROR
SWeag>st DUMP OUT TRANSFER DATA AND ERROR STATISTICS
SW<@6>n1 SELECT BUS ADDRESS LIMITS FOR DATA TRANSFERS
SW<os>=1 HALT BEFORE DOING THE NEXT SET OF COMMANDS
SW<a4>=1 DO NOT REWRITE THE DISKS ON 212 RETSART
__SH<@3>s1 TYPE OUT ELAPSED TIME AT ERROR
SW<o2>21 DROP DRIVE AFTER MAXIMUM ERRORS
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SWedi>=l TYPE SERIAL NUMBER OF ERRORING DRIVE
SW<dgd>=] TYPE ONLY ELAPSED TIME IF SW<28> AND SW<@3> = |

SW<is>

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT THE
ERROR MESSAGE AND PERTINENT INFORMATION, PRESSING "CONTINUE"
RESTORES NORMAL OPERATION OF THE PROGRAM,

SWK13>

THIS SWITCH INHIBITS ALL ERROR MESSAGES, NORMALLY USED WHEN
LOOPING ON ERROR (SW 9),

SW<12>

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

THE FUNCTION THAT WAS BEING PERFORMED ON THE RKi1 IS TYPED OUT,
THE FUNCTION COULD BE EITHER A READ, WRITE, WRITE CHECK, READ
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
COUNT (2°S COMPLEMENT) ARE ALSO GIVEN, FOR DRIVE RESET AND
POSITIONING THE DRIVE NUMBER OR WHICH THE OPERATION WAS BEING
PERFORMED IS GIVEN,

SIMILAR INFORMATION IS TYPED OUT ABOUT THE FUNCTION THAT WAS DONE
JUST BEFORE THE ONE GIVING THE ERROR,

SW<i1>

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

SW<9>

THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP, LOOPING IS
DONE WHEN AN ERROR OCCURS, NOTE THAT THERE ARE TWO CLASSES OF
ERRORS AND HENCE TWO CLASSES OF ERROR LOOPS, REFER TO SEC 8.8 FOR
THE DIFFERNECE IN THE ERROR LOOPS PROVIDED BY SW 9,

SW<a8>

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
CHECK AND WRITE CHECK ARE CONSIDERED TO BE ESSENTIALLY READ
OPERATIONS,

THE ERROR STATISTICS GIVE THE NUMBER OF ERRORS THAT HAVE OCCURRED



(IF ANY) IN THE 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 DRIVE,

SW<@6>

THIS SWITCH ENABLES THE USER TO SELECT THE LIMITS OF THE MEMORY
BUS ADDRESSES BETWEEN WHICH THE DATA TRANSFERS WILL BE DONE,
NORMALLY THE TRANSFERS ARE DONE BETWEEN THE LOWER LIMIT (BASEBA)
AND THE HIGHER LIMIT (MAXBA), THESE TWO LIMITS ARE NORMALLY
SELECTED BY THE PROGRAM AND USE THE MAXIMUM AVAILABLE MEMORY, Ir
THE USER WANTS T0 DO DATA TRANSFERS BETWEEN SELECTED MEMORY
ADDRESSES (EXt BETWEEN 12K AND 16K) THEN THIS SWITCH SHOULD BE
SET AT THE STARTING OF THE PROGRAM, THE FOLLOWING MESSAGE
APPEARS!

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 AND Y RANGE THE QUESTION IS ASKED AGAIN,

THIS SWITCH COULD BE QUITE USEFUL 1IN DETERMINING WHETHER THE
PROBLEM IS WITHIN THE RK1i1 OR OUTSIDE (IN MEMORY), NORMALLY, IF
THE PROBLEM IS 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 TEND TO DISAPPEAR FOR DATA TRANSFERS TO CERTAIN MEMORY BLOCKS
AND WOULD REAPPEAR FOR OTHER ONES,

5HKA5> T

THIS SWITCH PROVIDES THE USER A CAPABILITY TO HALT THE PROGRAM AT
A KNOWN POINT, THE HALT IS DONE AFTER THE CURRENT SET OF EIGHT
COMMANDS IN THE QUEUE HAVE BEEN EXECUTED, THE "HALT" IS LOCATED
AT THE BEGINNING OF THE’GENS8RQ’ ROUTINE, JUST BEFORE A SET OF 8
NEW COMMANDS 1S GENERATED, AFTER THE PROGRAM HALTS, THE EXECUTION
CAN BE RESUMED BY PRESSING CONTINUE, OR THE PROGRAM CAN BE STARTED
BACK AT 20606 OR RESTARTED AT 210,

SW<o4>
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THIS SWITCH PROVIDES THE USER WITH AN ABILITY TO SKIP THE TIME
CONSUMING REWRITE OF ALL THE DISKS WHEN THE PROGRAM IS RESTARTED
AT 218, THIS SWITCH CAN BE USED ONLY WHEN RESTARTING THE PROGRAM
AT 21@¢ WITH SW 4 SET, ON RESTARTING THE PROGRAM AT 210, THE
INITIAL BOUNDARY CONDITION TESTS (TST1=TST7) ARE SKIPPED, IF
SWITCH 4 IS SET, THE REWRITE OF ALL THE DISKS (WHICH WOULD HAVE
BEEN NORMALLY DONE) Is ALSO SKIPPED, THE USER IS CAUTIONED TO USE
THIS SWITCH CAREFULLY, THE DISKS SHOULD HAVE BEEN WRITTEN WITH
RANDOM PATTERNS AT LEAST ONCE BEFORE RESTARTING THE PROGRAM AT
210, IT SHOULD BE NOTED THAT TESTS 1=7 WRITE ON CYLINDERS 2,1,
ON RESTART, THE STATISTICS COLLECTED SO FAR ARE SAVED,

SW<Ba3>

THIS SWITCH ALLOWS THE TYPEOUT OF THE ELAPSED TIME AT WHICH ERROR
OCCURRED, THE TIMING STARTS AT THE BEGINNING OF THE EXERCISER
PROGRAM, THIS SWITCH SHOULD NOT BE SET IF KW11L LINE CLOCK IS NOT
AVAILABLE ON THE SYSTEM,

SW<o2>

THIS SWITCH CAUSES DRIVES WHICH EXCEED A MAXIMUM NUMBER OF ERRORS
TO BE DEASSIGNED BY THE PROGRAM, THE PROGRAM CONTINUES TESTING
OTHER DRIVES WHICH HAVE NOT ACCUMULATED THE REQUIRED NUMBER OF
ERRORS,

SWea1>

IF THIS SWITCH 1S SET, THE PROGRAM ALLOWS A SERIAL NUMBER TO BE
SPECIFIED FOR EACH DRIVE TESTED, THE SERIAL NUMBER IS TYPED WITH
EACH ERROR MESSAGE FOR THAT PARTICULAR DRIVE,

SW<oo>

IF SWe@8> AND SW<@3> ARE SET, SETTING THIS SWITCH TYPES OUT THE
ELAPSED TIME FROM THE START OF THE PROGRAM,



EXERCISER PROGRAM

THE EXERCISER PROGRAM ATTEMPTS TO SIMULATE A DISK OPERATING SYSTEM
ENVIRONMENT BY DOING RANDOM EVENTS (FUNCTIONS) USING RANDOMLY
SELECTED PARAMETERS (DISK ADDRESS, BUS ADDRESS, WORD C(OUNT,ETC),
AN ATTEMPT IS MADE TO DETECT INTEReACTION PROBLEMS, OVERLAPPING
SEEK PROBLEMS, ETC, FOR EXAMPLE, OVER 520 MILLION BITS ARE
TRANSFERRED PER HOUR ON A TYPICAL RK11/RKOS SYSTEM (BASED ON 2
DRIVES, PDP11/58, 28K SYSTEM),

EIGHT JOBS OR COMMANDS ARE GENERATED AT A TIME (GENBRQ) 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 POSITIONING THEIR HEADS, SOME DRIVE IS
PERFORMING A FUNCTION (DATA TRANSFER,ETC), AS SOON AS THE
CONTROLLER IS FREE , A CHECK IS MADE TO SEE IF THERE 1S ANY DRIVE
WHICH HAS ALREADY POSITIONED ITS HEAD, IF ONE 1Is FOUND THE
COMMAND IS EXECUTED ON THAT DRIVE AND THE CONTROLLER AGAIN BECOMES
BUSY, IF NO POSITIONED COMMAND IS FOUND, A CHECK IS MADE TO SEE
IF THERE I8 A COMMAND THAT I8 TO BE POSITIONED., IF YES, IT IS
POSITIONED AND THE LAST AVAILABLE COMMAND IS EXECUTED., IF IT 1IS
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 DRIVES,
ONLY ONE LOGICAL DRIVE IS SELECTED DURING EACH QUEUE BUILD, THIS
INSURES THAT OVERLAPPED SEEKS WILL NOT INTEFER WTTH THE HEAD
POSITIONING LOGIC,

THE PARAMETERS USED FOR DOING THE COMMANDS ARE SELECTED RANDOMLY
USING A RANDOM GENERATOR , THE FUNCTION TO 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 ADDRESS ARE SELECTED RANDOMLY IN SUCH A WAY
THAT A NON-EXISTENT MEMORY ERROR OR OVERRUN CONDITION DOES NOT
OCCUR,

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 1IN THE BLOCK ARE GENERATED USING THE DISK ADDRESS (OF THAT
SECTOR) AS THE RANDOM SEED NUMBER,
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LOOPING CAPABILITIES:

SWITCH 9 GIVES LOOPING CAPABILITIES, ON ERROR, THERE ARE TW0
CLASSES OF ERRORS?$

A, ERRORS OCCURING IN THE NON=EXERCISER FPART OF THE PROGRAM
(ERROR NUMBERS UNDER 10¢ 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, MNON-EXERCISER SCOPE LOOPS$ 1IN 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 RK1l BASIC LOGIC TEST
AND DYNAMIC TEST, WHICH THE USFR MIGHT BE FAMILIAR WITH,

*
D. EXERCISER SCOPE LOOPS: WHEN AN ERROR OCCURS (AFTER TYPING OUT
THE ERROR MESSAGE) CONTROL IS TRANSFERRED TO THE BEGINNING OF
THE COMMAND~QUEUE. THE COMMANDS FROM THE FIRST COMMAND
ONWARDS, ARE EXECUTED AGAIN TILL THE PQINT QOF ERRQOR, THIS
LOOPING PROVIDES THE USER WITH A CAPABILITY TO RECREATE A SET
OF EVENTS THAT LED TO THE ERROR,

TRANSFER DATA LOGGING

IN THIS PROGRAM, WHENEVER A DATA TRANSFER -TAKES PLACE IT 18 LOGGED
WHETHER 1IT IS READ, READ CHECK, WRITE OR WRITE CHECK, SEPERATE
COUNTS ARE KEPT FOR DATA TRANSFERS TAKING PLACE ON EACH DRIVE 1IN
THE SYSTEM, AT ANY GIVEN TIME THE USER CAN GET 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
LOGGED, THE FOLLOWING CLASSES OF ERRORS ARE LOGGED FOR EACH DRIVE
IN THE SYSTEM:

CHECK SUM ERROR

WRITE CHECK ERROR
DATA COMPARISON ERROR
HARD ERRORS

SEEK ERROR

SEEK INCOMPLETE ERROR
ABORTS

THE ERROR STATISTICS CAN BE OBTAINED BY PUTTING SWITCH 8 T0 1,
THE ERROR STATISTICS CAN BE USED IN CONJUNCTION WITH DATA TRANSFER
STATISTICS TO GIVE AN IDEA OF THE SYSTEM PERFORMANCE (NUMBER OF
WORDS TRANSFERRED PER ERROR, CSE FREQUENCY, RECOVERABLE VERSUS
NON=RECOVERABLE ERRORS ETC,).
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ERROR REPORTING AND RECOVERY

WHENEVER AN ERROR OQCCURS IT 18 REPORTED ALONG WITH RELEVANT
INFORMATION, THE RKi1 REGISTERS 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 REFERENCE
THIS LOCATION IN THE LISTINGS, IN CASE MORE INFORMATION ABOUT THE
ERROR IS DESIRED,

SOME (SYSTEM) ERRORS REFER TO SOFTWARE FLAGS AND KEYS WHICH ARE
USED TO MONITOR THE ONGOING ACTIVITIES ON THE SYSTEM, THESE FLAGS
ARE EXPLAINED AT THE BEGINING OF THE LISTINGS AND SOULD BE
REFERRED TO, IF THE NEED ARISES,

IF A FATAL ERROR CONDITION IS DETECTED (LIKE DRIVE UNSAFE, WRITE
PROTECT SET, DRIVE READY CLEAR, ETC,) THE DRIVE I8 REMOVED FROM
THE DRIVE SELECTION TABLE AND DROPPED FROM FURTHER TESTING, A
MESSAGE IS GIVEN INDICATING DROPPING OF THAT DRIVE, FOR FURTHER
INFORMATION, REFER TO THE °CHKDRV’ AND ’DSELCT® ROUTINES 1IN THE
LISTINGS,

RECOVERABRLE ERRORS ARE RETRIED THREE TIMES, IF THE ERROR
CONDITION FAILS TO0 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, DUAL DENSITY DRIVES ARE ALWAYS DROPPED IN PAIRS.
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SUBROUTINES AND HANDLERS

THERE ARE TWO WAYS IN WHICH MQST OF THE SUBROUTINES USED IN THIS
PROGRAM ARE CALLED:

1, THROUGH THE NORMAL JSR CALL
JSR REG,SUBROUTINE

2, THROGH THE ‘TRAP’ INSTRUCTION, THE TRAP INSTRUCTION WITH ITS
LOWER BYTE ENCODED SERVES AS A CALL FOR SOME ROUTINES, WHEN THE
*TRAP’ 18 EXECUTED A TRAP OCCURS TO THE TRAP VECTOR AND THE TRAP
DECODER IS ENTERED, THE TRAP DECODER ($TRAP) WILL PICK UP THE
LOWER BYTE OF THE ‘TRAP® INSTRUCTION AND USE IT TO INDEX THROUGH
THE TRAP TABLE ($TRAPAD) FOR THE STARTING ADDRESS OF THE DESIRED
ROUTINE, THEN USING THE ADDRESS OBTAINED 1IT WILL GO TO THE
DESIRED ROUTINE,

3, $SCOPE = THE SCOPE HANDLER

THE SCOPE HANDLER IS ENTERED THROUGH THE EXECUTION OF THE ‘I0T”
INSTRUCTION, IT KEEPS TRACK OF VARIOUS POINTERS, FLAGS AND
DECIDES IF LOOPING Is TO BE DONE ON ERROR (8SW 9), IT SHOULD BE
NOTED THAT THIS HANDLER IS USED MOSTLY IN THE NONEXERCISER PART
OF THE PROGRAM,

4, SERROR = ERROR HANDLER ROUTINE

THE ERROR 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° I8 1@40921,
ETC, THE ERROR ROUTINE DECIDES IF QANY ACTION IS TO BE TAKEN
DEPENDING ON THE SWITCH SETTING (LIKE, HALT ON ERROR, INHIBIT
ERROR TYPEOUT, ETC,),

MOST OF THE SUBROUTINES RESIDE IN THE LATTER PART OF THE PROGRAM,
THE USER CAN REFER TO THEM TROUGH THE CROSS REFERENCE TABLE AT THE
END OF THE LISTINGS OR TABLE OF CONTENTS AT THE BEGINING,
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«TITLE

MAINDEC=11=0ZRKH=F

s#COPYRIGHT (L) 1973,1976

s#DIGITA

L EQUIPMENT CORP,

$#MAYNARD, MASS, 21754

R

3 %PROGRAM BY JIM KAPADIA

H

s#THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
3 %PACKAGE (MAINDEC-11-DZQAC~C2), SEPT 14, 1976,

Ll

$#REVISED BY GEORGE GALLANT,TOM SAWYER = MARCH 1976
;#REVISED BY CHUCK HESS = AUGUST 1976

+SBTTL

V4=0CT=

OPERATIONAL SWITCH SETTINGS

SWITCH USE
15 HALT ON ERROR
14 LOOP ON TEST
12 TYPE OUT ERROR HISTORY
10 BELL ON ERROR
9 LOOP ON ERROR "
8 TYPE OUT ERROR AND TRANSFER DATA STATISTICS
1 SELECT BUS ADDRESS LIMITS FOR DISK DATA TRANSFERS
5 HALT BEFORE DOING NEXT SET OF COMMANDS(GENBRQ)
4 DO NOT REWRITE THE DISKS ON RESTART AT 212
3 TYPE OUT ELAPSED TIME AT ERROR
2 DROP DRIVE AFTER MAXM ERORS ON THIS DRIVE
1 TYPE SERIAL NUMBER OF ERRORING DRIVE
@ IF SW8=1, ONLY TYPE ELAPSED TIME
11 DUMP OUT ALL RK11 REGISTERS ON ERROR

YOU ARE ADVISED TO READ THE DOCUMENT FOR THIS PROGRAM,

76 13329 PAGE 2

OPERATIONAL SWITCH SETTINGS

.SBTTL BASTC DEFINITIONS

$#INITIAL ADDRESS OF THE STACK POINTER *#¥% 1100 »#»
STACK= 1100

LEQUIV EMT,ERROR $3BASIC DEFINITION OF ERROR CALL
LEQUIV 10T,SCOPE 1:BASIC OEFINITION OF SCOPE CALL
;#MISCELLANEOUS DEFINTITIONS

HT= 11 $ICODE FOR HORIZONTAL TAB
LF= 12 33CODE FOR LINE FEED

CR® 15 13CODE FOR CARRIAGE RETURN
CRLF= 209 11CODE FOR CARRIAGE RETURN=LINE FEED
pPs= 177778 3 $PROCESSOR 8TATUS WORD
LEQUIV PS,PSW

STKLMT= 177774 $1STACK LIMIT REGISTER
PIRG: 177772 $JPROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 1 sHARDWARE SWITCH REGISTER
DDISPE 177570 3 1HARDWARE DISPLAY REGISTER
;#GENERAL PURPOSE REGISTER DEFINITIONS

RO= %9 11GENERAL REGISTER

Ri= L3 1 $GENERAL REGISTER

R2= $2 5 3 GENERAL REGISTER

R3= %3 I GENERAL REGISTER

R4z 1 1] 1 $GENERAL REGISTER

RS= %5 3 1GENERAL REGISTER

Ré= %6 ? $GENERAL REGISTER

R7= 87 3 $GENERAL REGISTER

sPe 56 13STACK POINTER

PC= %7 3 1PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO= ] 3 3PRIORITY LEVEL ©

PR1= 42 t:PRIORITY LEVEL 1

PR23 10@ ‘ 7 $PRIORITY LEVEL 2

PR3= 140 17PRIORITY LEVEL 3

PR4= 200 P7PRIORITY LEVEL 4

PR5= 240 $ sPRIORITY LEVEL §

PR6z 390 7 $PRIORITY LEVEL 6

PR7= 349 3 3PRIORITY LEVEL 7
s*"SWITCH REGISTER" SWITCH DEFINITIONS

SWiS= 120009

sWida= 40000

sWils 20008

SW12= 10000

sWilz 4000

sWiva 2000

swa9s 1000

SwoBx 400

sweT= 200

sWae= 120

sWAS= 49

sWwedas 20

SEQ 2014

SEQ @21S
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22-SEP=76 28157

MAINDEC=11=DZRKH=F
DZRKHF D11
91 200010
92 o024
93 000062
94 200001
95
96
97
98
99
100
101
102
103
104
105
106
187 108000
188 p406200
199 020000
112 210000
11 P4000
112 202000
13 901000
114 200400
115 200200
116 pOA108
117 200040
118 200020
119 206010
120 300004
121 208202
122 200001
123
124
125
126
127
128
129
130
131
132
133
134
135 200004
136 209010
137 200014
138 p00014
139 /20014
149 220020
141 200024
142 p00030
143 202034
144 200260
145 200064
146 800240

MAINDEC=11=DZRKH=F
DZRKHF,.PI1

147
148
149
1se
151
152
153
154
155
156
is7
158
159
169
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
188
181
182
183
184
185
186
187
188
189
192
191
192
193
194
195
196
197
198
199
208
201
202

008174
990176

009200

800210
008214

000046
200952

MACY11 27(1206)

22-SEP=76 28157

2on123

008000

p0oB1T4
808000
897000

800137

penz210
105237
200137

608220
Pe0046
922656
000852
008000
200220

983376

201253
203376

04-0CT=76 133129 PAGE
BASIC DEFINITIONS

SWo3s 19
SWe2a 4

Swo1= 2

8Woeos

1
+EQUIV B8WO9,SW9
JEQUIV sWo8, S8
<EQUIV  SWOT,SW7
+EQUIV SW@6,S5W6
+EQUIV  SWES,SWS
+EQUIV 8Wo4,Swd
+EQUIV SW@3,SW3
JEQUIV SW@2,5W2
+EQUIV 5Wo1,SWi
+EQUIV SWee,sSWD

s#DATA BIT DEFINITIONS (
BIT1S® 100000
BIT143s 40000
BITi3= 20000
BITi2= 10000
BITIls 4000
BIT1G= 2000
BITB9= 1000
BITUS® 400

BITOT® 200

BITR6% 100

BIT@52 40

BITO4= 20

BITV3= 10

BITO2® 4

BITV1s 2

BITeO= 1

+EQULIV BIT@9,BITY?
+EQUIV BIT¢H,BITS
LEQUIV BIT@?7,BIT7
+EQUIV BITP6,BIT6
LEQUIV BIT®5,BITS
+EQUIV BITO4,BITS
+EQUIV BIT23,BIT3
+EQUIV BIT@2,BIT2
+EQUIV &ITO1,BIT1
+EQUIV BYTGO,BITOH

3

BIT@8 TO SITiS)

3#BASIC "CPU"™ TRAP VECTOR ADDRESSES

ERRVEC= 4

RESVEC= 10
TBITVEC=14
TRTVEC=® 14
BPTVECS 14
IOTVEC=2 20
PWRVEC® 24
EMTVECs 39
TRAPVECS34
TKVECS 60
TPVEC2 64
PIRQVEC2240

@4=0CT=76 13:29 PAGE
BASIC DEFINITIONS

KWLVEC=100

LEQUIV BITLS,ERR
JEQUIV BITL4/HE
LEQUIV BIT13,SCP

JEQUIV BIT12,DPL
+EQUIV RIT16,DRU
.EQUIV BIT29,SIN
LEQUIV BIT27,DRY
+EQUIV BITO6,RWS
+EQUIV BIT25,WPS

LEQUIV BIT12,SKE
LEQUIV BIT@1,CSE
LEQUIV BITO®,WCE
LSBTTL TRAP CATCHER

.80

s3TIME OUT aND OTHER ERRORS
$}RESERVED ANO ILLEGAL INSTRUCTIONS
33T BIT

11 TRACE TRAP

3 JBREAKPOINT TRAP (BPT)

g INPUT/0UTPUT TRAP (IOT) ##SCOPE##
3 $POWER FAIL

$ SEMULATOR TRAP (EMT) ##ERROR%#%
33"TRAP"™ TRAP

13TTY KEYBOARD VECTOR

33 TTY PRINTER VECTOR

1 $PROGRAM INTERRUPT REQUEST VECTOR

4

TKWIlL CLOCK VECTOR

F#ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A ",+2,HALT"
y*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

J#LOCATION @ CONTAINS @
174

DISPREGt ,WORD @

SWREGS +WORD @

TO CATCH IMPROPERLY LOADED VECTORS

3 1SOFTWARE DISPLAY REGISTER
$1SOFTWARE SWITCH REGISTER

+«SBTTL STARTING ADDRESS(ES)

JMP R¥START ;jJUMP TO STARTING ADDRESS OF PROGRAM

3210 3RESTART ADDRESS, IF RESTART IS

INCB FRSTRT :DONE AT 219, THE BOUNDARY CONDITION
JMP @¥START ESTS (TST1=7) ARE SKIPPED, IF SW 4

L,SBTTL ACT11 HOOKS

FINSRUERRBRRRRR LU S ERERD
JHOOKS REQUIRED BY ACT1l
§SVPCs,

+«WORD 2
+S85VPC

;1S SET THEN THE DISKS ARE NOT REWRITTEN
s (WRDSK) WITH RANDOM PATTERNS, NORAMALLY
$ALL THE DISKS PRESENT ARE COMPLETELY

SWRITTEN WITH RANDOM PATTERNS,

JBEGINING OF THE

$EXERCISER PART OF THE PROGRAM,

HEE SRR NS *

3SAVE PC

$31)8ET LOC.46 TO ADDRESS OF SENDAD IN

712)SET LOC.52 TO ZERO
3) RESTORE PC

1KT11 REGISTER DEFINITIONS
ASBTTL  MEMORY MANRGEMENT DEFINITIONS

SEQ 2816

SEG 2217



MAINDEC=11=DZRKHeF MACY1i 27(1806) 24=0CT=76 13129 PAGE 5

DZRXHAF (P11 22=8EP-76 €8:57 MEMORY MANAGEMENT DEFINITIONS SEQ v@18
223 $#KT11 VECTOR ADDRESS
204
205 p08259 MMVEC=® 250
296
207 ;#KT11 STATUS REGISTER ADDRESSES
238
209 177572 SRO= 1771572
219 177574 SR1= 177574
21t 177576 SR2= 177576
212 172516 SR3= 172516
213
214 s#KERNEL "I" PAGE DESCRIPTOR REGISIERS
215
216 172300 KIPDRJ= 172323
217 172302 KIPDR1= 172302
218 172304 KIPDR2= 172324
219 172306 KIPDR3s 172306
220 172310 KIPDR4= 172312
221 172312 KIPDRS= 172312
222 172314 KIPDRe= 172314¢
223 172316 KIPDR7= 172316
224
225 3 #KEPNEL "D" PAGE DESCRIPTOR REGISTERS
a5
26
227 172329 KDPDRY= 172320
228 172322 KDPDR1= 172322
229 172324 KDPDR2= 172324
2390 172326 KDPDR3I= 172326
231 172332 KDPDR4= 172332
232 172332 KDPDR5= 172332
233 172334 KDPDR6= 172334
234 172336 KDPDR7= 172336
235
236 $#KERNEL "I" PAGE ADDRESS REGISTERS
237
238 172340 KIPARYAS 172340
2139 172342 KIPARI= 172342
24¢ 172344 KIPAR2= 172344
241 172346 KIPAR3= 172346
242 172350 KIPAR4= 172358
243 172382 KIPARS= 172352
244 172354 KIPARG= {72354
245 172356 KIPAR73 172356
240
247 $#KERNEL "D"™ PAGE ADDRESS REGISTERS
248
249 172360 KDPARA= 172360
252 172362 KDPAR1= 172362
251 172364 KDPAR2® 172364
252 172366 KDPAR3= 172366
253 172370 KDPAR4= 17237¢
254 172372 KDPARS= 172372
255 172374 KDPARG= 172374
256 172376 KDPAR7= 172376
257
258
MAINDEC<=13=DZRKH=F MACY11 27(106v6) ©4=~0CT-76 13129 PAGE 6
DZRKKF,.P11 22-SEP=76 ©8:57 COMMON TAGS SEQ @919
259 +SBTTL COMMON TAGS
262
261 IR L] *
262 s#THIS TARLE CONTAINS VARTOUS COMMON STORAGE LOCATIONS
263 :#USED IN THE PROGRAM,
264
265 Ve1100 LF1122
266 0061100 SCMTAG: 3 1START OF COMMON TAGS
267 081189 022900 §PASS: L,WORD 4 $3CONTAINS PASS COUNT
268 491102 08¢ STSTNM: ,BYTE 2 $3CONTAINS THE TEST NUMBER
269 ©Qv1123 202 SERFLG: ,BYTE ] $3CONTRAINS ERROR FLAG
279 9e1124 pYBI00 S$ICNT: ,WORD [ ;3CONTAINS SUBTEST ITERATION COUNT
271 961166 009300 SLPADR: ,WORD 2 33CONTAINS SCOPE LOOP ADDRESS
272 9aiile 200002 SLPERR: ,WORD [ ;CONTAINS SCOPE RETURN FOR ERRORS
273 641112 Q09002 SERTTL: .WORD 2 3 :CONTAINS TOTAL ERRORS DETECTED
274 021114 @00 S$ITFMB: ,BYTE (4 s 3CONTAINS ITEM CONTROL BYTE
275 991115 %01 SERMAX: LBYTE 1 3 3CONTAINS MAX, ERRORS PER TEST
276 001116 00900060 SERRPC: ,WORD 2 33CONTAINS PC OF LAST ERROR INSTRUCTION
277 601128 299900 SGDAOR: ,WORD [ :3CONTAINS ADDRESS OF "GOOD® DATA
273 Q01122 PpYAYYD SBDADR: ,WORD @ 33CONTAINS ADDRESS OF ‘BAD’ DATA
279 06641124 233009 SGDDAT: ,WORD 2 :3CONTAINS °GOOD® DATa
284 821126 299000 $BDDAT: ,WORD @ 33CONTAINS “BAD” DATaA
281 901130 nd0Yes «WORD 14 $ $RESERVED~=NOT TO BE USED
202 ¥Y1132 200008 LWORD ¥
283 ¢41134 [ I°0] $AUTOBI ,BYTE 0 3 $AUTOMATIC MODE INDICATOR
284 Q01135 06D SINTAG: ,BYTE ? 33 INTERRUPT MODE INDICATOR
285 921136 300069 «WORD 4
296 @a114v 177570 SWR: «WORD DSWR ;3 ADDRESS OF SWITCH REGISTER
287 @01142 177579 DISPLAY: ,WORD DDTSP 3 $ADDRESS OF DISPLAY REGISTER
288 931144 177560 STKS: 177562 $3TTY KBD STATUS
239 @v1146 177562 $TKB: 177562 s¢TTY KBD BUFFER
290 Qw1158 177564 $TPS: 177564 33TTY PRINTER STATUS REG. ADDRESS
291 901152 177566 STPR: 177566 ;3 TTY PRINTER BUFFER REG, ADDRESS
292 0801154 222 SNULL: ,BYTE a s sCONTAINS NULL CHARACTER FOR FILLS
293 Y¥1155 202 $FILLS: ,BYTE 2 ;3CONTAINS # OF FILLER CHARACTERS REQUIRED
294 421156 @12 SFTLLC: .BYTE 12 73 INSERT FILL CHARS, AFTER A "LINE FEED"
295 201157 (414 STPFLG: ,BYTE ] $3"TERMINAL AVAILABLE" FLAG (BIT<@7>30=YES)
296 ©211684 000G0Q SREGAD: ,WORD [} ;3CONTAINS THE ADDRESS FROM
297 3JWHICH (SREGO) WAS OBTAINED
298 421162 AVAQ0D SREGA: LWORD 2 $3CONTAINS ((SREGAD)+®)
299 d0v1164 3JoA%AR SREGi: ,WORD 2 53CONTAINS ((SREGAD)+2}
390 0081166 300000 SREG2: ,WORD 2 $3CONTAINS ((SREGAD)+4)
321 ©81170 @A0R00e $REG3: L,WORD [} s3CONTAINS ((SREGAD)+6)
332 691172 @00290 SREG4: ,WORD Q 3 3CONTAINS ((SREGAD)+18)
393 8061174 222000 $REG5: ,WORD [} 33CONTAINS ((SREGAD)+12)
324 P21176 040000 SREG6: ,WORD @ $3CONTAINS ((SREGAD)+14)
325 ¢¥9120¢ A39000 $REG7: ,WORD 2 33CONTAINS ((SREGAD)+16)
396 VY1202 Q22099 S$REG198: ,WORD [} s JICONTAINS ((SREGAD)+28)
337 ©21204 p0O0QQAQ SESCAPE: D ; JESCAPE ON ERROR ADDRESS
328 001206 177607 @0v377 $BELL: ,LASCIZ <€237><377><377> ;3CODE FOR BELL
329 001212 @77 $QUES: ,ASCII /?/ }1QUESTION MARK
318 991213 e1s $CRLF: LASCII <i15> 3 3CARRIAGE RETURN
311 p91214 @ovdel2 SLF? WASCIZ <12> ;3LINE FEED
312 JrRREn *
313 ©01216 177400 RKDS: +WORD 177409

314 (81220 177492 RKER: +WORD 177402
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18
316
317
318
319
320
321
322
323
324
32%
326
327
328
329
LR 1)
331
332
333
334
335
336
337
338
339
340
341

HATNDEC=11+DZRKHeF

201222
901224
081226
eo123e
961232
o21234

#91216
281240
221242
271244
201246

@0125¢

891252
201253

NIRKHF,PI11

342
343
344
345
346
147
148
3¢9
ELT
ist
382
ELE]
354
355
356
387
358
359
368
361
362
363
364
368
366
367
368
369
379
371
3172
373
374
375
376
377
378
379
380

201254
¢n1264

801266

e 3zs

22«SEP=7f 28:57
177404
177496
177410
177412
177416
177546
800372

000220
800222
00240

820340

1777177

200
20¢

MACY1S 2701296
22SEP~76 20157

egeele
aeeeee

se8010

208610

ISTATUS REGISTER FOR KWIiL

JNORMAL RK11 INTERRUPT VECTOR ADDRESS
YPSW TO BE USED ON INTERRUPT

JPROGRAM PRIORITY LEVEL®5, PRIORITY LEVEL

JAT WHICH THE PROGRAM OPERATES CAN BE CHANGED
1BY ALTERING THIS LOCATION,

$PRICRITY LEVEL OF THE KWIiL CLOCK SERVICE
1ROUTINE,

1 *SRDRV’ CONTAINS THE DRIVE NO WHOOSE SERIAL
JNO IS TO BE TYPED OUT WHEN AN ERROR OCCURS,
$IF 5W 1 1S SET, WHEN (SRDRV)s=1 SERIAL NO
315 NOT TYPPED OUT, BECAUSE THE ERROR WAS NOT
JPOSITIVELY ATTRIBUTABLE TO A SPECIFIC DRIVE,

tFLAG FOR RESTART AT 212

@4=0CT=76 13129 PAGE
COMMON TAGS

RKCS? «WORD 177484
RKWC! «WORD 177406
RKBA} «WORD 177410
RKDA? +WORD 177412
RKDB! + WORD 177416
KWLS? «"ORD 177546
PCNTR! ,WORD 259,
RKVEC: ,WORD 220
RKSTAT! .WORD 222
PPRLVLI ,WORD 240
KWPLVYLY ,WORD 340
SRDRVS ,WORD 177717
FTITLE! ,BYTE 2
FRSTRT! +BYTE ]
04=0CT=76 13129 PAGE 8

COMMON TAGS

$THIS TABLE CONTAINS (IN ASCENDING ORDER) THE DRIVE NUMBERS THAT ARE

$PRESENT, THUS IF 3 DRIVES @,1,2 ARE PRESENT: PDR WILL CONTAIN PDR1 WILL

JCONTAIN 1 AND PDR2 WILL CONTAIN 2, THE UPPER BIT OF EACH "PDR’ BYTE IS SET IF THE

JCORRESPONDING DRIVE 1S AN “F° ORIVE,

PDR1
DRVPRS?

+BLKB

+«WORD

12

]

JCONTAINS TOTAL NUMBER OF DRIVES PRESENT

fTHE FOLLOWING LOCATIONS CONTAIN SERIAL NUMBERS CORRESPONDING TO EACH
THE SERIAL NUMBERS ARE KEYED IN BY THE USER, WHEN THE PROGRAM
318 STARTED WITH SWITCH 1 SET TO 1, THIS FEATURE IS NORMALLY USED IN

SORIVE,

$PRODUCTION ENVIRONMENT,

8RNOI

+BLKW

10

JISERIAL NO°S FOR DRIVES 9«7

$THE FOLLOWING 8 KEYS ARE FOR THE 8 COMMANDS IN THE QUEUE, TO BE

JEXECUTED ON DIFFERENT DRIVES, EACH KEY IS ASSOCIATED WITH AN EXECUTABLE

3COMMAND ON THE RK1i, VARIOUS BITE OF THE KEY DESCRIBE A COMMAND
$A8 INDICATED BELOW

1€Be2>
3<4>

'

145>
5<6>
s<T>

H
31€8=12>
1
31<11>
’
1€12>
3
1<14>
H
1€15>
H

KEY?

DRIVE NUMBER ON WHICH THE COMMAND IS TO BE EXECUTED
INDICATES THAT THE HEADS ARE BEING/OR HAVE BEEN
POSITIONED ON THE DRIVE

INDICATES A

*WRT CHK’ SHOULD BE DONE FOLLOWING THE ’WRITE’

INDICATES A WRITE CHECK FUNCTION HAS BEEN INITIATED
INDICATES THAT A FUNCTION IS IN PROGRESS (IT I& NOT SET
WHEN POSITIONING 18 BEING DONE ON A DRIVE)

INDICATES THE POSITION OF THIS KEY IN THE 8<KEY TABLE
(POSITIONS BEING @p1,2,3,4¢5,6,7)

INDICATES THAT FPUNCTION CORRESPONDING TO THIS KEY HAS

BEEN ABORTED

INDICATES HIGH PRIORITY FOR THE COMMAND (NORMALLY
SET AFTER AN ERROR OCCURED ON THE COMMAND)
INDICATES THAT THE COMMAND CORRESPONDING TO THIS KEY HAS REEN

ABORTED BECAUSE THE DRIVE WAS DESELECTED (DSELECT)

INDICATES THAT THE COMMAND HAS BELEN COMPLETED
(ALSO SET WHEN COMMAND IS ABORTED AFTER RETRIES)

JBLKW

10

IKEY FOR THE COMMANDS IN QUEUE

JTHE PARAMETERS TO BE USED FOR EACH COMMAND IN THE QUEUE
$ARE STORED IN A TABLE STARTING AT °CMND’, BITS <B-10>

$OF THE COMMAND KEYS (KEY, KEY2, ===KEYB) ARE USED TQ POINT
3TH THE RIGHT SET OF PARAMETERS,

WORD 1
WORD 2
WORD 13
#ODR 4

GONTAING RKDA TO BE USED

CONTAINS RKCS (FUNCTION BITS ONLY)
CCNTRAINS RKWC (WORD COUNT 2°8 COWP)
CONTAINS RKBA

SEQ

ane

SEQ P71
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398
399
320
491
102
403
404
405
420
107
408
409
410
411
412
413
414
415
416
417
418
419
426
421
422
423
424
425
426
427
428
429
432
431
432
433
434
435
436
437
439
439
442
441
442
443
444
445
446
447
448
449
159
151
152
453

#B1326

01426

201436

7201446
301456

901469

001462

201464

001466
dv1470@

8061472
701474
¥01476
021500

7#21562
301504
0961506
861510
921512
»e1514
ag151¢

22-SEP=76 08:57
200040

ovees1e

020010

poeolp

300000

290000

200000

oge0en

22a900
030000

200000
2200002
200202
900600

090000
290000
000000
p22009
900009
322022
39eee

MAINDEC=11=DZRKH=F MACY11 2701006)
DZRKHF.P11

454
155
456
457
458
459
460
461
462
463
464
485
4606
467
468
469
479
471
472
473
474
475
476
477
478
479
184
481
182
4R3
484
185
485
487
488
189
4992
491
192
493
493
495
196
497
498
499
520
501
502
583
S04
505
596
597
508
569

001520
001522
201524
881526
@21539
901532

A01534
921535

321536
821549

201542

021552
291554
091556
201560

201562

921602

901622

22-5EP-76 98157

200000
0922000
700000
2000300
ABeoRY
(41l

200
009

2480V9
202000

d0ve10

200089
700009
203000
300900

200810

podate

aveaie

04=CCT=76 133129 PAGE 9
COMMON TAGS

CMKD: «BLKWK 42 JSTORAGE TABLE

s THESE ARE BUSY FLAGS FOR THE DRIVES, IF A DRIVE Is BUSY PERFORMING

$ANY FUNCTION (INCLUDING POSITIONING) THEN BIT 7 OF THE FLAG FOR THAT
SJDRIVE 1S SET, BITS @=3 CONTAIN THE OFFSET TO KEY & WHICH MADE THE DRIVE
$BUSY, EX: DRIVE #3 WAS MADE TO DO A WRITE BY COMMAND

$KEYS, HENCE “BUSYY’ WILL CONTAIN 219, NOTE THAT 12 1S THE

$OFFSET FOR KEYS (TAKING KEY AS BASE), KEY k= OFFSET<@=3>/2 + |

BUSY! +BLKB 12 )BUSY FLAGS FOR DRIVES 8«7
$THESE FLAGS WHEN SET INDICATE THAT A DRIVE IS BEING
;POSITIONED DR HAS ALREADY BEEN POSITIONED.

POS: «BLKB 13 JDRIVE 2 POSITIONED

$RETRY COUNTS FOR A PARTICULAR FUNCTION ON A DRIVE THE FUNCTION 1S ABORTED
$ON A DRIVE WHEN THE RETRY COUNT REACHES 3.

RETRY: ,BLKB 12 JDRIVES @=7 RERTY COUNTS

WCFLG! ,WORD 2 $IF BIT 15 1S SET WRITE CHK IS TO BE DONE
$FOLLOWING THE WRITE, BITS 93 CONTAIN THE
SOFFSET TO KEY# (FROM BASE3KEY)

QSCNT: ,WORD 2 $THIS IS A COUNT FOR KEEPING TRACK OF THE TIME
JTAKEN BY ALL THE 8 COMMANDS IN THE QUEUE,
$IF THIS COUNTS DOWN TO & AN ERROR IS REPORTED

PRSFNC: ,WORD 2 sCOTRINS INFO ABOUT THE PRESENT COMMAND
;BEING PERFORMED ON THE RKil
PSTENC: .WORD 4 JCONTAINS INFO ABOUT THE COMMAND PERFORMED

$BEFORE THE ‘PRSCMND*

CICNTS ,WORD e 3THIS IS A COUNT-TIMER USED FOR KEEPING TRACK

CICNTL: .WORD @ $OF THE TIME TAKEN BY ANY FUNCTICN TO BE
3COMPLETED., 1F THE COUNT GOES TO @ AN ERROR IS5 REPORTED.

TIMER: LWORD 2

ERCODEZ .WORD @

DRVPTR: ,4ORD 2

DRVCNT! ,WORD @

GDRV? +BORD o JTEMPORARY REGISTERS USED BY °GENBRQ*

QCYL: « WORD ° $ROUTINE TO STORE VARIOUS PARAMETERS

QSUR: JHORD 2 JOF A COMMAND AS THEY ARE GENERATED,

OSEC: JHWORD 2

QFNC: JWORD 2

QBUSAD: ,#ORD @

QWRCNT: ,WORD 2

24-0CT=76 13:29 PAGE 10
Common TAGS

$THIS TABLE CONTAINS VARIOUS MAPPING FACTORS TO BE USED
sFOR GENERATING KRANDOM PARAMETERS FROM RANDOM NUMBERS

DRMAP: ,WORD
CYLMAP: .WORD
SECMAP: ,WORD
FNMAP:  WORD
BAMAP: «WORD
WCMAPS «WORD

sMAPPING FACTOR FOR GENERATING RANDOM DRIVE NUMBER
$MAPPING FACTOR FOR CYLINDER

TMAPPING FACTOR FOR SECTOR

1MAPPING FACTOR FOR FUNCTION

JMAPPING FACTOR FOR BUS ADDRESS

sMAPPING FACTOR FOR WORD COUNT

ISR

+THESE TWO FLAGS CORRESPOND TO THE 2 INTERRUPT HANDLERS (RKi1) USED
$TN THIS PROGRAM, WHEN THE INTERRUPT HANDLER IS ENTERED THE FLAG IS
:CLEARED OR SET,

INTFLG? ,BYTE e 1FOR “INTHND °, CLEARED ON ENTERING HANDLER
INTIFL?: .BYTE 14 JFOR “INT1SK’, SET ON ENTERING HANDLER

SAVKEY: .WORD [}
ECOUNTS ,WORD ]

$THIS TABLE CONTAINS COUNTS FOR THE NUMBER OF OF ERRORS OCCURING ON A
:DRIVE (NOTE! ONLY THOSE ERRORS WHICH ARE POSITIVELY ATTRIBUTABLE TO A
$SPECIFIC DRIVE), THE COUNT KEPT ONLY IF SWITCH 2 IS SET, WHEN THE COUNT
sREACHES THE MAXIMUM ALLOWABLE (USUALLY 3) THE DRIVE IS DROPPED FROM
STESTING AND IS TAKEN OUT OF THE DRIVE SELECTION TABLE,

ERDEV: ,BLKB 1@ 1COUNT FOR DRIVES @e7

KWHR:  ,WORD 2 JCOUNTS HOURS (2°S COMPLEMENT)

KWMIN: L,WORD @ JCOUNTS MIKUTES (2°S COMPLEMENT)

KWSEC: L WORD 2 3COUNTS SECONDS (2°S COMPLEMENT)

KWCOUNT: ,WORD @ yCOUNTS CPS FROM KWiiL (2°S COMPLMNT}

3THIS TABLE CONTAINS COUNTS FOR HARD ERRORS ON A PARTICULAR DRIVE,

$EX HECN2 WILL CONTAIN THE TOTAL NUMBER OF HARD ERRORS THAT OCCURED ON
$DRIVE 2

HFCN3  BLKW 1@ sDRIVE ©=7 HARD ERROR COUNTS

$1THIS TABLE CONTAINS COUNTS FOR SEEK ERRORS
iON A PARTICULAR DRIVE,

SKECN?: ,BLKW 12 JDRIVE 2=7 SEEK ERROR COUNTS
$THIS TABLE CONTAINS COUNTS FOR SIN ERRORS OM A
$PARTICULAR DRIVE

SINCN: ,BLKB 10 JORIVE 2=7 SIN COUNTS

sTHIS TABLE CONTAINS COUNTS FOR WRITE CHECK ERRORS
$THAT OZCURED ON A PARTICULAR DRIVE

SEQ 2922

SEQ 2@23



MAINDEC=11«DZRKHeF
DZRKHF , P11}

S51¢
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527

801632

001652

801672

201712

MACYE1 27(1006)

22+SEP~76 78157

990010

800010

peeoie

200010

MATNDEC=11=DZRKH=F
DZRKHF,P11

528
529
538
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
552
551
5%2
533
554
555
556
557
558
5%9
569
561
562
563
564
565
566
567
568
569
570
574
572
573
574
575
$76
5717
578
579
580
81
582
583

801732
991734
801736

901772
021774
881776

AB20232
822034
©¥22036
A02040
032042
802044
202346
A02050

#02052
0¥020854

202056

002060

202062
802070
802076
221024
882112
902120
282126
202133
902140
V02141
@02146
802154
292156
902164
902165
292172
0092200
982281
802226
202214

MACY11 27(1006)

22=SEP=76 28:57

008000
290803
poo216

@neeoe
2vP099
2808016

201326
201336
AB1346
201356
Y1366
201376
201496
201416

po0000
podeR2

perong

A00000

285015
005015
805015
295015
042449
247440
947111

127

a4412¢

045523
241527
251503
240510
847522
020116
#20107
844522

040505
22124

041440

049412
242105

242505
241529
251531

peB105
200105
pB0105
242122
000122
847504

200
242524
#001084
244103
845510

047%02
885215

2038113
eoeers
241645

04=0CT=76

COMMON TAGS

WCECN:

$THIS TABLE CONTAINS COUNTS FOR CHECK SUM ERROR THAT

+BLKW

12

13129 PAGE 11

JWCE COUNT FOR DRIVES @«7

$JOCCURED ON A PARTICULAR DRIVE

CSECN:

+«BLKW

10

JCSE COUNT FOR DRIVES @-7

?THIS TABLE CONTAINS COUNT OF NUMBER OF FUNCTIONS
}THAT WERE ABORTED ON A PARTICULAR DRIVE, A
SFUNCTION IS ABORTED ONLY AFTER DOING RETRIES

ABORT:

JCOUNTS FOR NUMRER OF DATA ERRORS THAT OCCURED ON INDIVIDUAL DRIVES,

DATER?

@4=0CT~

NWRTL:?
NWRTH?

NRDL:
NRDH:

PCMND:

BASEBAL
MAXBA:

REPCNTI,

XXDPMD$

$ASCII MESSAGES

MSG1t
MS5G2?
MSG31
MSG4t
MSGS3
MSGo3

MSG7e
MSG8:

NSGY
MSG101
MSG111

MSGL21
#5613y

» BLKW

JBLKH

10

ie

JABORT COUNT FOR DRIVES 8«7

1DRIVES ©2=7

76 13:29 PAGE 12
COMMON TAGS

JLO WORD$ OF THE 2 WORD COUNT=GIVING TOTAL
$JHI WORD:# OF WORDS WRITTEN ON DRIVE @

JFOR REST OF DRIVES i=7

3LO WORD? 2 WORD COUNT GIVING TOTAL
SHI WORD?! # OF WORDS READ ON DRIVE 8

T1POINTERS TO PARAMETERS FOR COMMANDS IN QUEUE

SECOND COMMAND
THIRD COMMAND
FOURTH COMMAND
FIFTH COMMAND
SIXTH COMMAND
SEVENTH COMMAND
EIGHTH COMMAND

SEQ 0924

SEC @925

$CONTAINS THE LOWEST BUS ADDRESS STARTING WHICH DATA TRANSFERS

JCONTAINS THE HIGHEST BUS ADDRESS TO WHICH DATA TRANSFERS

$CONTAINS THE REPETITION COUNT- THE NUMBER

1OF TIMES Q REQUESTS WILL BE GENERATED, WHEN THIS
IT MEANS AN END OF PASS, HOWEVER
$NOTE THAT THERE IS NO TRUE END OF PASS,
$OF EXERCISER PROGRAM. THE EXERCISER RESUMES FROM
$THE POINT IT LEFT OFF, AFTER TYPING OUT THE END IF

sLOW BYTE CONTAINS ADDRESS OF RK25 DRIVE
JWHICH PROGRAM WAS LOADED FROM; HIGH BYTE
JCONTAINS THE RK®S ‘XXDP’ CODE,

JWORD 0
LWORD B
JBLKW 14,
JWORD D
JWORD 0
JBLKW 14, JFOR DRIVES 1+7
LWORD  CHMND
«WORD  CMND+1® JPOINTER TO
LWORD  CMND+20 ;POINTER TO
LWORD  CMND+32 yBOINTER T0
LHORD  CMND+40 ;POINTER TO
LWORD  CMND+5p ;POINTER TO
LWORD  CMND¢68 $POINTER TO
LWORD  CMND#70 ;POINTER TO
JWORD @

$CAN BE DONE
LWORD @

JCAN BE DONE,
WORD ?

1COUNT GOES TO 0,

JPASS MESSAGE,
JHORD 0
JASCIZ <15><12>/SKE/
TASCIZC15>C12>/WCE/
JASCIZC15><12> /CS8g/
JASCIZ <18><12>/HARD EROR/

JASCIZ/ ON DOING /

W+ASCIZ

SASCIZ
+ASCIZ

JASCIZ
«ASCIZ
JASCIZ

+ASCIZ
«RSCI2

/WRITE/

/READ/
/HWRT CHK

/RD CHK/

/

<€15><12>/ABORTED/<15><12>

/SEEK/

€15><12>/pCa/
/PHYS BAs/



MAINDEC~11eDZRKHeF
DZRKHF.P11

584
585
586
587
588
589
598
591
592
593
5584
595
596
597
598
599
L]
621
682
623
6md
485
696
637
628
a9
619
611
612
613
614
815
616
617
618
619
620
621
622
623
624
625
526
627
628
829
534
631
632
633
534
635
636
637
638
639

002222
882225
$92232
802240
802245
802252
002260
$82266
822274
¥02302
202365
002312
202320
822326
882334
892336
002344
#02352
002369
@8n2362
002372
¥02372
692375
832377
P02464
002412
232420
802426
002434
002442
072450
022456
PY2464
822472
02474
8e2502
722510
002516
692524
202532
802540
082546
002554
$02562
992579
292576
802624
992612
222620
002626
802634
302642
822650
702652
70266

27«3EP=76

836501

215
851104
n51522

215
820105
247104
852116
020124
920122

215
234055
@51525
251440
2080072
225015
859120
944522
800240
#85015
ovo19s
924054

146

w13
742526
p515a¢
247124
251504
p20104
$#42523
p4a1527
942524
826049
303040
005013
82a1as
345523
847522
820049
895215
242514
846103
851105
243101
¥44124
951124
8u5915
8202122
@a52111
946193
#221a4
852195
RB80340
325915
2090249

MAINDEC=11=DZRKHeF
DZRKHF P11

6344
o041
642
643

¥02662
202663
002664

22=SEP=76

240
@40
aB0040

MACY11 27(1296)

BB357

g9
8470812
851526
252116
942012
020043
252047
051195
243191

280
245412
023040
n26531
220122

042040
042195
242526

51104

209

2909
8426312
220040
#53440
228049
851049
820040
22004¢
920105
051122
n44040

251104
0208049
820105
052122
044523
247125
85204¢
040505
047522
242524
842522
842511
851105
847503
247511
#40595
047117
754522

044524

MACY11 27(1046)

@8:57

0820117
250040

009
953122
244504
244440
850125
842524

254505
041040
200067
0475186

847522
p420402
021449

853111

v44522
851127
844522
251127
843505
041440
022049
840504
020449
20185

853111%
820040
249440
320940
vop116é
¥41191
820117
220122
©v20122
220122
$¥20105
222123
047522
042116
220116
042522
351049
7#21440

642515

©4-00T=T76

COMMON TAGS

MSGl4: L,ASCIZ
MSG15: ,ASCIZ
MSG16: LASCIZ
MSG17: LASCII
MSG18: ,ASCIZ
MSG19: LASCIZ
MSG28: L ASCIZ
MS5G24: ,ASCIZ
M8G25: LASCIZ
M8GZo: LASCIZ
MSG26a: ,ASCIZ
M8G27: _ASCIZ
MsG28: ,asSCIZ
MS5G29: ,ASCIZ
24-0CT-76

COMMON TAGS

RLNKS3: ,ASCII
BLNKS2: LASCII
RLNKS1$ ,ASCIZ

+EVEN

13129 PpaAGE 13

<15><12>/N0 DRVS PRSNT/

<15><12>/DRVE # DIDN’T INTERUPT AFTER /

<€15><12>/KEY~8 BUSY=T/

/ SR RO/
7/
<€15><12>/ DROPPED DRIVE # /

<15><12>/DRIVE/
4y 7

I%/
<15><12>/pRIVE WRDS WRITN WRDS READ CSE wCE DATERR

<€15><12>/DRIVE SKE ABORT SIN/

<€15><12>/NABLE TO CLEAR ERROR AFTER THREE TRIES/

€15><12>/ERROR CONDITION CLEARED ON RETRY # /

€15><12>/TIME /

13129 PAGE 14¢

/7
A
’ 7/

HE

SEQ 0926

SEQ 2827



MAINDEC=11<DZRKHeF MACY1: 27(102086)

DZRXHF,P1L 22«85EP=76 08157
644
645
646
647
648
649
6380
651
652
653
654
%5
656
657
658 002666
659
660
661
662
663
664
66%
666
667
668
669 002666 927530
673 002670 031626
671 202672 932320
672 002674 000000
673
674
615
676 092676 927546
677 082700 @31674
678 8092702 232334
679 @02704 000000
680
681
6R2
683 0902706 927621
684 002710 31626
685 002712 932328
686 992714 020000
687
688
689
692 002716 927644
691 ©02728 931626
692 9@2722 032320
693 £22724 000000
694
695
696
697 902726 027667
698 00273¢ 031626
699 902732 @32320
MAINDEC=11=DZRKHaF MACY11 27(1006)
DZRKHF,P1{ 27-5EP=75 24187
788 002734 900000
181
182
783
184
795 002736 827754
706 002740 31626
787 092742 232320
788 0992744 Q00800
189
718
711
712 9002746 230013
713 002750 31674
714 @02752 032334
715 ©802754 @00000
716
717
718
719 002756 230060
720 9982760 931674
721 892762 ©32334
722 002764 Q000020
723
724
728
726 002766 930135
727 902779 @31626
728 202772 832320
729 002774 #0040
738
731
732
733 @e2776 @3821%
734 003200 31626
735 803002 232320
736 @283004 000000
137
738
739
748 903306 930267
741 9083010 031626
742 963012 932320
743 Q03014 Q00000
7144
745
746
747 003216 @38342
748 003620 831626
749 0903922 932328
750 0803024 @O0GR0
151
7%2
753
754 203026 Q30415
78%  @e3630 B3IL1626

@4-0CT=76 13129 PAGE IS
EPROR POINTER TABLE

+8BTTL ERROR POINTER TABLE
J#THIS TABLE CONTAINS THE INFORMATION FOR EACK ERROR THAT CAN OCCUR,

$#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
3#LOCATION $ITEMB, THIS NUMBER INDICATES WHICH ITEM In THE TABLE IS PERTINENT,

$#NOTELS IF SITEMB IS @ THE ONLY PERTINENT DATA IS (SERRPC),

7#NOTE2} EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOwS:
I EM $1POINTS TO THE ERROR MESSAGE

14 DH 33POINTS TO THE DATA HEADER

A DT 1IPOINTS TO THE DATA

1A DF $3POINTS TO THE DATA FORMAT

SERRTB?

J#THERE ARE TWO CLASSES OF ERRORS!

3#1, ERRORS IN EXERCISER PART OF THE PROGRAM = ERROR NUMBERS BELOW 10890
1#2, ERRORS IN THE NONeEXERCISER PART OF THE PROGRAM = ERROR NUMBERS EQUAL
3#T0O AND GREATER THAN 100,

$#THE DOCUMENT CONTAINS MORE INFORMATION ON THESE,

$#THE FOLLOWING ERRORS OCCUR IN THE EXERCISER PART OF THE PROGRAM,

SITEM 1
EML JERROR ON WRITE
DH1 1PC RKCS RKER RKDS RKDA
DTL J$ERRPC SREGO $REG! SREGZ $REGI
[}

3ITEM 2
EM2 JATTEMPT TO INITIATE FUNCTION ON ’BUSY’ DRIVE
DH2 1PC DRIVE
DT2 1$ERRPC SREGQ
)

TITEM 3
EM3 $CONTROL READY NOT SET
DH1 1pC RKCS RKER RKDS RKDA
b1l 3SERRPC SREGO $REG1 $REG2 SREG3
[}

JITEM 4
EM4 iR/W/S READY NOT SET
DH1 1pC RKCS RKER RKDS RKDA
DT JSERRPC SREG®  SREGI  SREG2  SREG3
2

JITEM 5
EMS JCONTROL READY NOT SET AFTER FIRST INTERRUPT ON ISSUING SEEK
DH1 1°C RKCS RKER RKDS RKDA
DT1 18ERRPC SREGH $REG1 $REG2 SREG3

04=0CT=76 13129 PAGE 16
ERROR POINTER TLBLE

]
N
st ITEM 6
EME JWRONG BITS IN RKCS, EXPECT SEEK
DH1 1pC RKCS RKER RKDS RKDA
DTY 18ERRPC SREGD $REGI $REG2 SREG3
]
PITEM 7
EMT7 1°8USY’ FLAG CLEAR OK INTERRUPTING DRIVE
DH2 IPC DRIVE
DT2 18ERRPC SREGO
-]
JITEM 1e
EM1D 1°POSITIONING’ FLAG FOR INTERRUPTING DRIVE CLEAR
DH2 1PC DRIVE
DT2 S SERRPC SREGO
]
1ITEM 11
EMif 1°ERROR SET AFTER FIRST INTERRUPT ON JSSUING SEEX
DH1 19¢ RKCS RKER RKDS RKDA
0T 1SERRPC SREGO $REG1 S$REG2 $REG)
']
JITEM 12
EMi2 1SCP SET AFTER FIRST INTERRUPT ON ISSUING SEEK
DH1 1pC RKCS RKER RKDS RKDA
DT! JSERRPC SREGO $REG1 $REG2 $SREG3
[
1ITEM 13
EM13 1CONTROL READY NOT S8ET AFTER SEEK DONE INTERRUPT
pHt JPC RKCS RKER RKDS RKDA
DTL 1 SERRPC SREGO SREGL SREG2 SREG3
e
; ITEM 14
EM14 1 INTERRUPTING DRIVE (SEEK DONE) WAS NOT ‘BUSY’
DHi 1PC RKCS RKER RKDS RKDA
DTY J8ERRPC SREGO $REG1 S$REG2 $REG2
]
$ITEM 15

EM1S JR/W/S READY NOT SET FOR INTERRUPTING DRIVE (SEEK HQHE)
DH 1PL RxCs RKER FKDS REDA

SEC @928



MAINDEC=11eD2ZRKHeF MACY11 27(1096)
DZRKHF P11

756
757
7%8
759
769
761
762
763
764
765
766
767
768
789
770
71
772
7
174
718
176
717

779
786
781
782
783
784
785
786
787
788
189
19¢
791

792
793
194
798
196
797
798
799
Rad
8¢t
832
293
804
895
S06
8g7
898
829
310
811

023832
823034

0383236
093040
8083242
v83044

003046
203050
08232352
Po3054

823256
803069
@23062
023864

003066
2303970

203072
203074

©¥33876
@23122

243102

223104

093106
8a311e
a03112
823114

@a3tie
03120
083122
@e3124

22«SEP=76 08157

832320
P00Q360

830501
A31626
832329
819000

niesi12
331626
932320
B33000a

A30549
831626
632320
pneeoe

733604
831711

#32342

[l A4

poe0Yo
731711

832342

p20800

830616
B3200¢
832328
A33e20

839645
231626
0832320
200000

MATNDEC=11«DZRKHeF MACY11 27(1846)
DZRKHF,P11

312
813
814
315
816
817
818
319
929
821
822
823
24
425
826
27
828
829
830
831
832
333
834
335
316
337
838
839
342
841
42
843
944
945
946
847
948
349
350
951
852
953
as4
ass
356
as7
958
859
962
861
362
963
Red
865
866
367

233126
023138
373132
093134

093136
203140
003142
993144

903146
203150
A63152
203154

©¥A3156
803160
283162
0233164

283166
203579
033172
403174

843176
803200
803202
843204

ov3206
803210
8v3212
043214

803216
603220
203222
003224

22+5EP=76 08157

220020
2320%3
832364
840009

932721
#31626
032322
?00000

830774
732132
832402
200009

n310835
9832211
$#32334
000200

831130
831674
832334
200000

231221
332163
32402
[l ]

831253
832163
932482
003000

031330
n31626
n32320
7900009

24=0CT~76

13129 PAGE 17

ERROR POINTER TABLE

3ITEM

3ITEM

$ITEM

$ITEM

TITEM

SITEM

3ITEM

04=0CT=76

DT1
@

16
EM16
DHY
bT1
]

17
EM17
DH1
DT1
2

20
EM2€
pH1
DT1
21

EM21
DH21

bT21

22

DH21

0T21

23

EM23
DH23
oTH

24
EM24

DH1
DT1

3S$ERRPC SREGR SREG1 SREG2 SREG3

$*SIN® ERROR
H RKCS RKER RKDS RKDA
$SERRPC SREG@ SREG1  SREG2  $REG]

?ERROR ON DOING SEEK
1PC RKCS RKER RKDS RKDA
JSERRPC SREGQ SREG! BREG2 SREG3

$SCP DID NOT SET AFTER SEEK WAS DONE
1P RKCS RKER RKDS RKDA
ISERRPC SREGP  $REG1 SREG2  SREG3

$SOFT ERROR

TSERRPC RKCS RKER RKDS RKDA3 DRV#
YL SUR SEC

3 SERRPC SREGO SREG! SREG2 8$REG3
$1SREG4 SREGS SREGH

$SERRPC RKCS RKER RKDS RKDAZ DRV#
ICYL SUR SEC

3SERRPC SREGO S$REGS §REGZ SREG3
$J§REG4 SREGS $REG6

IDATA (COMPARISON) ERROR
$PC RKBA EXPCT RECVD RKDA
31SERRPC SPEGO $REG1 $REG2 §REG3

JCONTROL READY CLEAR ON INTERRUPT AFTER RK FUNCTION
spl RKCS RKER RKDS RKDA
$SERRPC SREGO SREG! $REG2 $REG3

13129 PAGE 18

ERROR POINTER TABLE

FITEM

SITEM

?ITEM

JITEM

tITEM

FITEM

1ITEM

SITEM

25

]
DH25
DT2%
]

26

EM26
pH!
DTt
]

27
EM27
DH27
DT103
e

39
EM30
DH30
pT2
3
EM34
DH2
DT2
32
EM32
DH183
pr1e3
33
EM33
DH183
DT163
34
EM34

DH1
bT!

1eC RKCS RKER RKDS RKDA DRIVE #
$8ERRP SREGP $REG! SREG2 $REG3 SREG4

$STUCK IN LOOP, 8 Q=COMMANDS SHOULD BE DONE BY NOW
3PC RKCS RKER RKDS RKDA
$8ERRPC SREGO $REG1 $REG2 SREG3

JATTEMPT TO DO WRITE CHECK BEFORE WRITE
sPC KEY FUNCTION CODE
sec S$REGO $REG1

JATTEMPT TO REEXECUTE A COMMAND IN PROGRESS OR ALREARDY FINISHED
1PC KEY
3SERRPC SREGP

1 ’FUNCTION IN PROGRESS’ FLAG FOR INTERRUPTING DRIVE IS NOT SET
$PC DRIVE
1SERRPC SREGO

JUNEXPECTED DRIVE INTERRUPTED
spC EXPCT RECVD
$SERRPC SREGG SREGI

1WRONG FUNCTION CODE IN RKCS AFTER INTERRUPT
1pC EXPCT RECVD
1SERRPC SREGO SREG1

$ORIVE READY CLEAR
[ RKCS RKER RKDS RKDA
$SERRPC SREGQ $REG! $REG2 $REG3

SEQ 9830

SEQ 2831



MAINDEC=11=DZRKH=F

DZRKHF,P11

368
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
390
891
892
893
994
895
896
897
398
899
909
991
992
993
904
995
996
987
998
909
919
911
912
913
914
915
916
917
918
919
929
a1
922
923

203226
9083230
803232
903234

003236
903240
203242
093244

803246
903250
903252
003254

0903256
003260
223262
903264

003266
803270
003272
003274

083276
ve33pe
893392
003304

903306
203319
923312
203314

283316

22=8EP=76 08157

931347
031626
732329
900000

931365
931626
032320
Q00000

@31401
931626
932320
020009

830616
932006
932320
300000

p31411
931626
032320
dv000e

931451
831626
932320
a00000

231465
932163
032402
pooeae

931513

MAINDEC=11=DZRKH=F MACY1)
DZRKHF,P1}

924
925
926
927
928
929
932
931
932
933
934
935
936
937
938
939
942
941
942
343
944
945
946
947
948
949
9%3
9s1
952
953
954

283320
803322
603324

003326
203330
203332
993334

9983336
833340
203342
003344

903346
90133%0
993352
903354

903356
903369
803362
203364

22=-SEP=76 #8157

932163
0932402
po230o0

n31541
232225
232402
200000

n31571
931626
932322
200000

930616
032163
932402
200000

231610
832252
7232320
000000

MACY$1 27(10@6)

27{12p6})

84-0CT«76

13129 PAGE 19

ERROR POINTER TABLE

JITEM

11TEM

JITEM

(X3

35

EM35
DH1
DT1
e

36

EM36
DH1
DTl
]

37

£M37
DH1
DT1
]

JORIVE POWER LOW
sec RKCS RKER RKDS RKDA
3SERRPC SREGO $REG1 SREG2 $REG3

SORIVE UNSAFE
1eC RKCS RKER RKDS RKDA
3SERRPC SREGO $REG1 $REG2 $REG3

3WPS SET
1PC RKCS RKER RKDS RKDA
1SERRPC SREGO S$REGS $REG2 SREG3

;#THE FOLLOWING ERRORS OCCUR IN THE NON~EXERCISER PART OF THE PROGRAM,

T

$1ITEM

SITEM

ITEM

SITEM

$ITEM

04-0CT=76

100
EM23
DH23
DT
101
EM101
DH1
oT1
192
EM102
DH1
DT1
193
EM103
DH103
DTi103
194

EM104

SDATA (COMPARISON} ERROR
1eC RKBA EXPCT RECVD RKDA
$1$ERRPC $REGO $REGY 8$REG2 S§REG3

$INTERRUPT DID NOT OCCUR AFTER WRITE
spC RKCS RKER RKDS RKD2
TSERRPC $REGO $REGI $REG2 $REG3

1ERROR SET
IPC RKCS RKER RKDS RKDA
1$ERRPC $REGO $REG1 SREG2 SREG3

IRKOA INCREMENTED WRONGLY
1pC EXPCT RECVD
3 SERRPC $REGE $REGI

RKBA INCREMENTED WRONGLY

13129 PAGE 20

ERROR POINTER TABLE

PITEM

$ITEM

ITEM

JITEM

DH1d3
oTie3
2

105
EM105S
DH10S
DT103
106
EM106
DH1
DT1
127
EM23
DH123
DT103
(]

118
EM11Q

DH110
oT!

1PC EXPCT RECVD
$$ERRPC $REGO $REGI

JRKWC OID NOT OVERFLOW TO @
1pC RKDA RKWC
JSERRPC SREGO SREG1

JMEX BITS INCORRECT
$PC RKCS RKER RKDS RKDA
1SERRPC S$REG@ $REG1 SREG2 SREG3

JDATR (COMPARISON) ERROR ON READ
11449 EXPCT RECVD
JSERRPC SREG@ $REG!

JWRITE CHECK ERROR
1eC RKCS RKER RKBA RKDA
JSERRPC SREGO $REG1 SREG2 SREGI

SEG @32

SEQ @e33
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355

956

957 903366 004737
958 803372 195237
959

64

361

362

363

964 ©03376 POVOS
965

366

967 923436 p12706
368 003404 005026
969 @03406 p22706
979 9803412 001374
971 993414 0212706
3712

973 @@3420 012737
374 0903426 812737
975 ©Q@3434 912737
376 203442 212737
977 @e345¢ 012737
973 @03456 Q12737
979 ©@83464 012737
98»  @03472 512737
81

982

983 923500 ©@13746
984 @@3524 9212737
985 ¢93512 912737
986 083520 612737
937 943526 22777
983 993534 291012
989

390 083536 906403
391 933540 212716
992 03544 002002
393 @@3546 212737
394 @03554 912737
995 003562 312637
996

997

398

999 923566 985227
1282 883572 pe1e52
1231 003574 124401
1022
1433 @063688 @45737
1204 003604 0AB1006
1235 ©o3686 123727
1430 43614 @01005
1997 @23616 124406
1288 923620 @0B403
1439 ©23622 112737
12414 P23639

MAINDEC=11=DZRKHeF

DZRKHF P11

1211
1312
1413
1214
1415
1416
1317
1418
1759
1229
1221
1422
1023
1924
1225
1426
1227
1428
1429
1239
1431
1232
1733
1234
1935
1936
1937
1438
1239
1449
1241
1042
1343
1844
1945
1046
1947
12498
1249
1252
1251
1952
1053
1954
1055
1256
1857
1958
1459
1468
1d6l
1062
109613
1264
1265
1466

22=SEP=T76
003630 @02433
923720
¥33720 012737
903726 313737
203734 212737
pe3742 813737
#93750 @05937
#83754 122737
203762 621160
003764 013737
@83772 122737
@n428a 101002
224002 125037
pe4006 0@ST37
wo4012 po1424
P04214 104401
©¥041920 900413
894059
184050 35046
¥eda52 113716
¥P4456 124403
034260 0ot
ae4261 aee
004262 9AIS52¢
004264 005227
604879 AW1115
w24872 104401
224376 002411
ge4122
994122 @adS5046
024124 113716
©32120 163463
904132 001
224133 L]
804134 104401
$¥04140 DOI43Y
004224
984224 104401
¥04230 900435
944324
24324 104416
084326 825037

MACYS1
28157

222536
991253

891100
261140
201109
227182
700340
727246
029340
227346
809340

223464
203472

200004
683540
171578
177578
177777

203546
068176

200174
00084

177717
203632
090042

deti4e

LTS

MACY11
¥8:57

026114
221244
h22460
201246

222869
B0ev02

200042
sonn1e

302060
000042

234022

802060

17771717

004100

2302069

994142

204232

v01264

27(109¢6)

ovee20
egae22
eooR34
200036
200024
200026
©01106
201110

800004
201140
201142
175404

@01140
201142

(L1391

201134

27(1006)

800@30
602032
2¢e1006
200102

304041
2020602

922060

©4-0CT=76 13129 PAGE 21
ERRCR POINTER TABLE

$1F POWER FRILED, ON RETURN OF POWER ENTER HERE,

PFSTRT: JSR PCoWATIME IWAIT SOME TIME
INCB FRSTRT tINDICATE THAT THE STATISTICS HAVE
;TO BE SAVED, ON RETRN FROM PWR FAIL.

START: RESET sCLEAR THE BUS
«SBTTL INITIALIZE THE COMMON TAGS
;ICLEAR THE COMMON TAGS (SCMTAG) AREA

MoV #SCMTAG,R6 31 FIRST LOCATION TO BE CLEARED

CLR (R6)+ +ICLEAR MEMORY LOCATION

cup #SWR,R6 3 IDONE?

BNE b 7 3LOOP BACK IF NOQ

MoV #STACK, SP 3 #SETUP THE STACK POINTER
$3INITIALIZE A FEW VECTORS

M #SSCOPE,@# TOTVEC ;310T VECTOR FOR SCOPE ROUTINE

MoV #340,88I0TVEC+2 ;3LEVEL 7

“ov $STRAP,R#TRAPVEC j3;TRAP VECTOR FOR TRAP CALLS

MOV #342,@4TRAPVEC+2LEVEL 7

MoV #$PWRON, @#PWRVEC 13POWER FAILURE VECTOR

MOV #340,8¥PHRVEC+Z ;3ILEVEL 7

MOV #,.,SLPADR 3$INITIALIZE THE LOOP ADDRESS FOR SCOPE

oY *,rSLPERR $3SETUP THE ERROR LOOP ADDRESS

$3SIZE FOR A HARDWARE SWITCH REGISTER, IF NOT FOUND OR IT IS
$$EQUAL TO A "=-1", SETUP FOR A SOFTWARE SWITCH REGISTER,

MOV R#ERRVEC,=(SP) ;3SAVE ERROR VECTOR
MOV #6458, Q4 ERRVEC $$SET UP ERROR VECTOR
MOV #DSWRy SWR $1SETUP FOR A HARDWARE SWICH REGISTER
MoV #DDISP,DISPLAY ;3AND A HARDWARE DISPLAY REGISTER
CHP #=1,@SWR 31 TRY TO REFERENCE HARDWARE SWR
BNE 665 3 $BRANCH IF NO TIMEOUT TRAP OCCURRED
$3AND THE HARDWARE SWR IS NOT & =}

BR 658 3 $BRANCH IF NO TIMEOUT

6483 MOV #658,(SP) $3SET UP FOR TRAP RETURN
RTI

6581 MOV #SWREG, SKR 3 3POINT TO SOFTWARE SWR
MOV #DISPREG,DISPLAY

6652 Mov (SP)+,A4ERRVEC ;3RESTORE ERROR VECTOR

«SBTTL TYPE PROGRAM NAME
$iTYPE THE NAME OF THE PROGRAM IF FIRST PASS

INC fef $13FIRST TIME?
BNE 67s ; iBRANCH IF NO
TYPE 1688 +:TYPE ASCIZ STRING
«SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
TST 42 3YARE WE RUNNING UNDER XXDP/ACT?
BNE 698 $3BRANCH IF YES
ok 1 SWR, #SWREG 33SOFTWARE SWITCH REG SELECTED?
BNE 703 $:BRANCH IF NO
GTSHR $3GET SOFT=SWR SETTINGS
BR 708
6982 Movae £1,8AUTOB $3SET AUTO=MODE INDICATOR

18¢:

©04~-0CT=76 13129 PAGE 22
GET VALUE FOR SOFTWARE SWITCH REGISTER

SEQ 0934

SEQ 2035

BR 67s $$GET OVER THE ASCIZ
536865 LASCIZ <CRLF>¥RK11/RK@5 PERFORMANCE EXERCISER#<15><12>%*MAINDEC=11DZRKH-F#<CRLF
6782

MoV $SERROR,R*EMTVED $EMT VECTOR FOR ERROR ROUTINE

MOV PPRI VL, R#EMTVEC+2 tLEVEL 5

MOV $KWSRVE,@XKWLVES 3KW11L CLOCK SERVICE

MOV KWPLVL,@#KWLVEC+2 ILEVEL 7

:THE FOLLOWING CODE FINDS OUT THE PROGRAM CONTROL MODE?
;PAPER TAPE (MANUAL), ACT11., RKDP CHAIN OR DUMP

CLR XXDPMD $CLEAR *XXDP® LOAD DEVICE STORAGE

cMPB #2,41 sLOADED FROM AN RKOS ?

BNE ST2 ¢8R IF NOT

Moy 43, XXDPMD $GET DEVICE INDICATOR AND DRIVE ADDRESS OF
$LOADING RK@S

cMPR £10, XXDPMD 3VALID DRIVE ADDRESS ?

BH1 2s $BR IF YES

CLRB XXDPHD
2s: TST 42 sCHAIN MODE OR ACT11 AUTO ACCEPT ?
BEQ 3s 38R IF NEITHER
TYPE 1728 ssTYPE ASCIZ STRING
BR T1s 33GET OVER THE ASCIZ
331728t LASCIZ <15»<12>/NOT TESTING DRIVE /
T18:
CLR =(SP} sCLEAR WORD ON STACK
Move XXDPMD, (SP) ;GET DRIVE ADDRESS
TYPOS sTYPE THE ADDRESS
+.BYTE 1 :ONLY 1 CHARACTER
«BYTE ] $SUPRESS LEADING ZEROS
BR ST2 3GET NUMBER OF DRIVES
38y INC ¥=1 3FIRST TIME THROUGH HERE ?
BNE §T2 $BR IF NOT
TYPE 1748 ;3 TYPE ASCIZ STRING
BR 738 $3GET OVER THE ASCIZ
537481  LASCIZ <15><12>/T0 TEST DRIVE /
73s:
CLR -(sP) SCLEAR WORD ON THE STACK
MGOVB XXDPMD, (SP) $GET DRIVE ADDRESS
TYPOS :TYPE THE DRIVE ADDRESS
«BYTE 1 3ONLY 1 CHARACTER
+«BYTE 2 $ SUPRESS LEADING ZEROS
TYPE 1768 ;3TYPE ASCIZ STRING
BR 758 :3;GET OVER THE #8CIZ
s3176st  LASCIZ / HALT PROGRAM, REMOVE RKDP PACK AND REPLACE IT/<15><12>
758
TYPE »788 s3TYPE ASCIZ STRING
BR 118 ;3GET OVER THE ASCIZ

ST28 CON,RESET
CLR DRVPRS SEIND WHICH DRIVE #°S ARE PRESENT

788: LASCIZ /WITH A WORK PACK, CLEAR LOCATION 48, AND RESTART PROGRAM/
]
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1067
1068
1069
1070
1071
1872
1073
1074
1073
1076
1877
1978
1679
1088
1881
1082
1983
1284
1885
1986
1287
1088
1989
1990
1091
1992
19093
1094
1093
1696
1097
1098
1299
1100
1181
1192
1193
1104
1185
1196
t187
1108
1109
1113
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

004332
2041334
804336
904342
004346
004352
904356
004362
204366
804372
804400
Q04402
004406
004410
004414
204416
204422
004424
004426
204430
804434
204440
904442
004446
004450
804454
084456
004462
204464
004466
004472
004474
004476

ge4500

904504
"04586
004519
024511
804512
004514
204516
20452¢
004522
904524

204530
204534

a04536
804542

#04544
004550

22+5EP=T7¢

005000
305002
203037
#05037
205037
205037
912701
012703
318277
932777
981415
210237
104420
205737
261403
120037
p01404
110921
812223
905237
262702
905200
922700
201347
913703
po1510
012701
$05000
205002
104401
111102
210200
202472

104401

810246
104403

@01

200
800241
pA6002
906002
006002
006002
942702

210237
104429

n32702
901203

09527012
200402

YAINDEC=11=DZRKH=F
DIRKHF,P11

1123
1124
1128
1126
1127
1128
1129
1130
1131
1132
1133
1134
1138
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
115¢
1152
1183
1154

004552

004556
204562
224570

204572
804600
034602
004610

004612
084616

204622
094630

004632
804636

894640
204646

204650
004654
024656
00466¢

804664
024666
904670
0084672

22-SEP=76
042702

812277
832777
231420

9127M
104417
8327717
ea1010

152711
104401

932777
@01774

185737
001012

2327177
201406

104401
104413
206300
912660

085201
5302
ga33ee
104401

MACY11 27(1006)

28157

001254
281256
201260
201262
201234
@ni306
174636
200200
001502
002069

202060

201264
020008

000018
001264
001254

202362

902372

217777
2o1502

@28vee

o208¢e0

MACY14
081587

o200080
174446
000200

(L2138

eoe1do
000200
202378
deeiee
991253
00002

982326

201266

001213

174616

27(1206)

174426

174422
174406

174366

174272

@4=0CT=76
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GET VALUE FOR SOFTWARE SWITCH REGISTER

JCLEAR DRIVES PRESENT TABLE

3SELECT A DRIVE
;IS8 IT IN SYSTEM?

INO

:LOAD DRIVE ADDRESS INTQ QDRV
3RESET THE DRIVE

$PROGRAM LOADED FROM AN RK@S ?
38R IF NOT

;LOADED FROM THIS RKOS ?

$BR IF YES

JSTORE THE DRIVE NUMBER

JSTORE ADDRESS IN KEY TABLE
3BUMP THE NUMBER OF DRIVES COUNTER
$NEXT DRIVE ADDRESS

$JNEXT DRIVE NUMBER

sDONE ALL DRIVES???

3LOOP TILL DONE

$FIND WHICH DRIVES ARE TYPE F
$BR IF NOT DRIVES PRESENT

sGET DRIVE NUMBER

TYPE THE DRIVE NUMBER

$MOVE DRIVE NUMBER TO BITS 15,14,13
$BIT® TO CARRY

78170 TO BIT1S

1BIT@ TO BIT14

1BITO TO BIT13

3CLEAR ANY EXTRANEOUS BITS

RESET THE DRIVE VIA QDRV

$EVEN DRIVE NUMBER???
INO = CLEAR BIT

$SMAKE IT AN QDD DRIVE

JMAKE IT AN EVEN DRIVE

$SELECT THE NEW DRIVE
$MAKE SURE DRIVE I8 IN SYSTEM
31F NOT, SKIP THIS TEST

JSTART A SEEK TO CYL &
SWAIT FOR CONTROLLER
18 IT IN MOTIONZ2?
N0 = J TYPE DRIVE

FYES = SET THE F TYPE BIT

JWAIT FOR HEADS TO STOP

1SERIAL NO, SW SET?
NO

$TYPE "SR NO™
sREAD FROM TTy INPUT
$SAVE SERIAL NO FOR THE DRIVE

CLR RO
CLR R2
CLR POR
CLR PDR+2
CLR PDR+4
CLR PDR+6
37 #PDR,RY
MOV #KEY,R3
181 MOV R2,@RKDA
BIT #200,QRKDS
BEQ 3
MOV R2,Q0RYV
DRV ,RESET
T8T XXDPMD
BEQ 2
cHPB R2, XXDPMD
BEQ is
283 MOVE R@, (R1)+
MoV R2,(R3)+
INC DRVERS
s ADD $20000,R2
INC RO
cHpP #8.,RO
BNE 1s
MOV DRVPRS,R3
BEQ $T4
MoV #PDR,RY
CLR RO
CLR R2
TYPE 1M5G20
LI X} MOVB (R1)+R2
MOV R2,R2
BLT 9s
TYPE PM8G24
MoV R2,=(SP)
TYPOS
JBYTE 1t
BYTE B
cLe
ROR r2
ROR R2
ROR R2
ROR R2
BIC #17777,R2
MoV R2,QORY
DRV,RESET
BIT 120000, R2
BNE 58
Bls #20000,R2
8R 68
@4=0CTe76 13129 PAGE 24
GET VALUE FOR SOFTWARE SWITCH REGISTER
581 BIC #20000,R2
68t Moy R2,#RKDA
BIT #200,9RKDS
BEQ o
MOV #11,8RKCS
CON.RDY
BIT #1090, 8RKDS
BNE os
BI8B 4200, (R1)
TYPE IM8G28
781 BIT 4109,4RKDS
BEG )
(11} TSTB FRSTRT
BNE 98
BIT #5W1, 88WR
BEQ 9
TYPE 1MSGLT
RDDEC
ASL R®
MOV (SP)+:SRNO(RD)
113 INC R1
DEC R3
BGT 48
TYPE + $CRLF

SEG @e3e

S8R 2937
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1155
1156
1187
1158
1159
1162
1161
1162
1163
1164
1165
1166
1167
1168
1169
1172
1171
1172
1173
1174
1175
1176
1177
1178
1179
1189
1181
1182
1193
1184
1185
1186
1187
1188
1189
119¢
1191
1192
1193
1164
1195
1196
1197
1198
1199
1223
12091
1292
1293
1204
1205
1206
12¢7
12e8
1283
1210

904676
004702
894706
a64712
004716
¥a4720
004724
294730

904732
304736

684742
aa4744
024746
004750
204754

034756
904762

924764

334770
a847174
004776
005022
aa58e4

gesz21e

025212
205016
A05024
095926
00850832

20512¢

22.8EP=T76

2n4737
012722
p12763
9n5737
180022
@13700
920027
802012

162700
p12701

006380
205201
261375
162700
202415

812713
200413

2137¢0

095737
91203
162749
gee4de?
162700

g1e213d

012712
232717
P01519
194401
900432

MAINDEC=11=DZRKH=F
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1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1234
1231
1232
1233
1234
1235
1236
1237
1233
1239
1249
1241
1292
1243
1244
1245
1246
1247
1248
1249

pas120
$35122
295124
easiie

©¥a5136
©$a5136
035140
8095142
885142
005146

pBS166
$a5166
805170
»a5172
#05174
295176
025290
0A5292
005204
9945204
025210

005230
#35230
©05232
035234
@235236
905248
005242
¥05244

0065246
0805254
885256
025264
#5279
005272

22-SEP-T76

011246
104402
104491
200402

B11346
104402

184401
9008497

194412
212600
920012
103762
P23a13
103368
8109012

104401
802407

104412
212600
020813
161362
220012
191760
210013

a237217
£02033
012737
105737
201402
900137

MACY11 27(1@06)

28157

617374
ad2052
022054
917432
217700
381540

230040

177772

200222

147776

217676

020040
290500

Boé2e0

232412
200100

905234

MACY11 27(1906)
7

@8:5

905132

095159

205212

n02054

237476
821253

267716

174114

237476

092054

P4~0CT~76 13129 PAGE 25
GET VALUE FOR SOFTWARE SWITCH REGISTER

J’MAXBA’ IS THE HIGHEST BUS ADDRESS (MEMORY) TO WHICH DATA TRANSFERS CAN
$BE DONE BY THE PROGRAM,
3 *MAXBA® IS FIGURED USING THE FOLLOWING ALGORITHMI

51, 1IF KT11 IS NOT PRESENT:

sA, AND THE PROGRAM IS RUN UNDER XXDP, THEN THE TOP 1,5 K IS RESERVED

3AND THE “MAXBA’ 1S COMPUTED ($LSTAD=60@0).

:8, AND THE PROGRAM 1S NOT RUNNING UNDER XXDP, THEN THE TOP 322 WORDS

sARE RESERVED FOR “MOM’,LOADER,ETC, AND THE °MAXBA’ IS COMPUTED (8LSTAD=520),

12, IF KT11 1S PRESENT,

3A, AND MORE THAN 28K MEMORY IS PRESENT, THEN THE MAXIMUM BUS ADDRESS
118 147776 (OCTAL)Y,.

sB, AND LESS THAN 28K 1S PRESENT, THEN THE TOP 2K 1S RESERVED FOR RKDP
sMONITOR AND ’MAXBA’ IS COMPUTED,

$FIGURE OUT THE AVAILABLE MEMORY AND “MAXBA'

sT41 JSR e 8SIZE $G0 SIZE THE MEMORY
MoV ¥BASEBA,R2 sINITIALIZE POINTERS
Mov $MAXBASR3
TST $KT11 3KT1t AVAILABLE?
BPL 4 sNO
Moy $LSTBK, RO $GET THE LAST BANK OF MEMORY
cMP R2, #1540 328K OR MORET
BGE 3 s YES
sUB #40,RP SBACK UP 2 K”S (RKDP MONITOR: ETC,)
MoV #=6,R1 sAND FORM THE MAXIMUM BUS ADDRESS
sFOR DATA TRANSFER
182 ASL RO
INC R
BNE 18
sUB #2,R0
282 BR 6s
3s: MOV 1477764 (r3) $FOR 28K OR MORE, THIS IS THE ‘MAXBA®
BR 7s
4s: MoV SLSTAD /RO $KT11 NOT PRESENT, GET THE LAST
FAVAILABLE ADDRESS
5§ TST ar4p 3 “XXDP* LOADED PROGRAM 7
BNF 8¢ FYES
suB #580,R3 $NO, SAVE THE LAST 328 WORDS
8R 6s
883 sUs 46920,R0 $SAVE THE LAST 1,5K OF MEMORY (RKDP
$MONITOR, ETC.)
651 MOV R2, (R3) sSAVE THE MAXIMUM BUS ADDRESS(MAXBA) TO
$WHICH DATA TRANSFER CAN BE DOKE SAFELY
783 MOV #PGEND, (R2) 3 “BASEBA’
BIT #5Wa6,ASUR
BEQ T3
TYPE 1658 s3TYPE ASCIZ STRING
BR 645 $3GET OVER THE ASCIZ

216581  ,ASCIZ <15><12>/TYPE OCTAL BUS ADDRESSES FOR DATAR XFER, BETWEEN /
6

24=-0CT=76 13129 PAGE 26
GET VALUE FOR SOFTWARE SWITCH REGISTER

MOV (R2),~(SP) 1 *BASEBA’
TYPOC
TYPE 1678 $3TYPE ASCIZ STRING
BR 665 $3GET OVER THE ASCIZ
$3678% L ASCIZ / & /
668:
MoV (R3),~(SP) s MAXBA®
TYPQC
98t
TYPE 1698 #3TYPE ASCIZ STRING
8R 688 $3GET OVER THE ASCIZ
536983 (ASCIZ <15><12>/L0 LIMIT? /
68381
RDOCT
MOV (SP)+,R8
cup RA, (R2) sCORRECT LO LIMIT?
BLO 9s
cMP R2, (R3) ;CORRECT LO LIMIT?
BHIS 9s
MOV RO, (R2) s *BASEBA*
108:
TYPE ) 718 :3TYPE ASCIZ STRING
BR 708 $#GET OVER THE ASCIZ
$37181  LASCIZ <€15><12>/HI LIMIT? /
Tes:
RDOCT
MoV (SP)+,R@
(] 4 R3, (R3) ;CORRECT HI LIMIT?
BHI 1098
cMP R2s(R2) sCORRECT LO LIMIT?
8LOS 12§
MoV RB, (R3) s "MAXBA®
ST3: cup MAXBA, 237476 78K MEMORY =« CLOBBER XXDPT
BGE 1s
MoV #37476,MAXBA $8UT SAVE LOADER
182 TSTB FRSTRT sPROGRAM RESTARTED AT 2187
BEQ BCTST INO
JMP EXRCSR ;YES, SKIP TEST 1 TO 7

SEQ 0038

SEQ 0939
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1259
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260

005276
905304
985312
205320
805326
805332
905334

22=-8EP=76

812737
813737
817737
862737
005337
100002
800137

MAINDEC=11=DZRKH=F
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1261
1262
1263
1264
1265
1266
1267
1268
1269
1278
1271
1272
1273
1274
1275
1276
1277
1278
1279
12880
1281
1282
1283
1284
1285
1286
1287
1288
1289
129@
1291
1292
1293
1294
1295
1296
1297
1298

805340

905342
805346
@05350

005354

805362
205364
20853656
285370
005376
005482

205406
205410
005414
005416
805422

¥05424
295430

905432
005436
905440
205444
@05450

22=85EP=76

202004

813791
ate102
262702

212737

104416
104420
104416
212737
212703
204737

104101
204737
104102
904737
124103

204737
104105

832701
p0100S
0862701
262702
p8aT47

MACY11
28357

001306
201264
174160
000002
e01500

207716

MACY1)
29157

901582
290092

005362

111111
000401
006230
920020

020034

220136

0002010

2008012
doe01e

27(¢10¢6)

001476
ep1500
091502
001476

27(10063

001118

032412

04=0CT=76 133129 PAGE 27
GET VALUE FOR SOFTWARE SWITCH REGISTER

3THIS. IS THE BEGINING OF THE CONSTRAINED TESTS AIMED AT CHECKING THE
$DIFFERENT BOUNDARY CONDITIONS OF RK11/RK@5

sFIND OUT THE DRIVE NUMBER TO BE TESTED,

BCTST: MOV #KEY/DRVPTR $INITIALIZE PTR TO DRV#

MOV DRVPRS,DRVCNT $NUMBER OF DRIVES PRESENT
NXTDRVs MOV @DRVPTR,QDRV $SAVE DRIVE #(BITS 15+13)

ADD #2,DRVPTR 3 INCRMENT PTR TO NXT DRV#

DEC DRVCNT $DONE ALL DRIVES?

BPL TST1 ;NO, GO TEST THIS DRIVE

JMP EXRCSR #ALL DONE, GO TO EXERCISER PART

¥4-0CT=76 13129 PAGE 28
T1 " PERFORM WRITE OF 401 WORDS (1 SECTOR + | WORDS)

SIRNERRRERRRBRBBRRERRERBERBBRRRRRRRRRBERRRRRRRRRRRBRRRRRRRER R PR RS

S#TEST 1 PERFORM WRITE OF 401 WORDS (1 SECTOR + 1 wORDS)
yJTHIS TEST PERFORMS A WRITE OF 421 WORpDS (i1 SECTOR + IWORD) AND
3CHECKS IF RKDA,RKBA,RKWC INCREMENTED CORRECTLY.WRITING IS DONE
$ON CYLINDER @, SURFACE @, SECTORS 0,1 AND 10,11, IT SHOULD BE
sNOTED THAT THIS IS A BOUNDARY CONDITION TRANSFER, THE VALIDITY
3OF THE TRANSFER IS CHECKED IN THE NEXT TEST,
JDATA PATTERN WRITTEN IS 1111%1,

132222 SRR » RAEEERREEN *

TST13 SCOPE

MOV QDRV,RI JGET RKDA

MOV R1,R2 iSAVE RKDA

ADD #2,R2 FEXPCTD RKDA AFTER WRITE IS DONE

MOV #18,SLPERR JRETURN ADDRESS FOR LUPING

184 CON,RESET
DRV ,RESET
CON,RESET sCLEAR MASK BITS IN POLLING LOGIC
2s: MOV #111111,DBUF sPATTERN TQ BE WRITTEN

MOV $401,R3 ;WORD COUNT FOR WRITE

JSR PCsDOWRITE $1G0 DO WRITE

ERROR 101 3 INTERRUPT DID NOT OCCUR AFTER WRITE

JSR PC,CHKCS JCHECK ERROR BIT IN RKCS

ERROR 102 SERROR BIT IN RKCS SET ON DOING WRITE

JSR CrCHKDA $CHECK IF RKDA INCREMENTED RIGHT

ERROR 193 sRKDN DID NOT INCREMENT RIGHT AFTER
sA WRITE OF 401 WORDS,

JSR PC,CHKWC JCHECK IF RKWC OVERFLOWED T0O @

ERROR 108 sRKWC DID NOT OVERFLOW TO @ AFTER
t1A WRITE OF 401 WORDS,

BIT #10,R1 3JSECTORS 18,11 WRITTEN?

BNE 7872 sYES

ADD #12,R1 sRKDA TO BE USED NEXT (SEC 10)

ADD #16,R2 $EXPCTD RKDA AFTER WRITE IS DONE

BR 28 $GO WRITE SECS 1@,11

SEQ 0942

SEQ ©@41



MAINDEC=11~DZRKH=F
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1299
1300
tiel
1392
1383
1304
1325
1336
1307
1348
1399
1319
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
133¢
13135
1336
1337
1338
1339
1344
1341
1342
1343
1344
1345
13486
1347
1348
1349
13592
1351
1352
1353
1354

005452

285454
295460
205466
025470
0235472

705474
2905500
085584
835519

#25512
#85516

905520
#85524
¥35526
$#05532

605534
0¥05540
005544
#05546
205554
#2556¢

205562
205564
885566
805579
»a5574

895576
995600
005602
295626
095612

MACY11 27(1606)

22-SEP=76 2B:57

r00004

p137e1
»12737
104416
104420
104416

204737
312703
»Y47317
134101

nv4737
104102

812704
212492
8084737
134104

712705
@22712
gul410
©n12737
284737
194100

805205
Bo1421
405722
220227
301361

805712
po14a7
n0S037
804737
104100

MAINDEC=11-DZRKH=F
DZRKHF P11

1355
1356
1357
1358
1359
1369
1361
1352
1363
1364
1365
1366
1367
1368
1369
1379
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1332
1383
1384
1385
1386
1387
1338
1399
1399
1391
1392
1393
1334

Q95614
225616
065620
245622
anse62e

9235638
Bes634
p05636
0085642

705644
235650
#5654
095656
0¥05662
A65664
A35666
#05674
nase14
8725676
095702
995724
pes71a
605714

881592
225466

206360
221900

226350

@20920

832412
820056
177764
111111

111111
205644

833414

001164
8¢5044

MACY11 27(1006)

22-5FP=76 88:57

835295
241404
225722
A20227
291363

fa32701
281930
962701
890711

n1d237
311237
310146
9w20227
923001
pas531e
385216
n32716
201485
032716
An1442
p62716
712637
223207

934412

6BB016

800812

81162
231166

033419

00310
000024

220094
Ba1170

821112

801164

04=0CT=76 13:29 PAGE 28
2 READ & CHECK THAT 401 WORD WRITE WAS DONE CORRECTLY

ERA
3*TEST 2

T8T2: SCOPE

READ & CHECK THAT 401 WORD WRITE WAS DONE CORRECTLY
3THIS TEST PERFORMS A READ OF THE 401 WORDS WRITTEN IN THE
$PREVIOUS TEST AND CHECKS THAT THEY WERE CORRECTLY READ.MOREQVER
:IT CHECKS THAT ONLY ONE NON=ZERO WORD (421TH) WAS WRITTEN IN THE
JSECOND SECTOR AND THE REST OF THE WORDS ARE ALL ZEROS,
FIRERBBERRERIRE RN TER G IRE T W AT I T IR NN

MOV QDRV,R1
MOV £1$,8LPERR
186¢ CON,RESET
DRV,RESET
CON,RESET
JSR CsCLEANBUF
MOV $1200,R3
JSR PCyDOREAD
ERROR 101
JSR PC,CHKSS
ERROR 122
MOV #0BUF,R4
MoV R4,R2
JSR PC,;CHKBA
ERROR 104
MOV $=14,R5
28 CHP #111111,(R2)
BEQ 3s
MOV #111111,$REGY
JSR PCHERINF1
ERROR 190
INC RS
BEQ 63
38 TST (R2)+
CuP R2,¥DBUF+1202
BNE 28
451 TST (R2)
BEQ Ss
CLR $REG1
JSR PC,ERINF)
ERROR 190

©4-0CT+76 133129 PAGE 38
T2 READ & CHECK THAT 4P1 WORD WRITE WAS DONE CORRECTLY

INC
BEG
581 TST
CMP
BNE

681 BIT
BNE
ADD
BR

FJERINF1

RS

6s

(R2)+
R2,3#DBUF+2000
48

#10,R1
TST3
#12,R1
18

AT THE TIME OF ENTRYS
$R2 CONTAINS ERRORING BUS ADDRESS (WHERE DATA ERROR OCCURRED),.
3 (R2) CONTAINS BAD DATA THAT WAS READ BACK FROM DISK,

7R1 CONTAINS DISK ADDRESS WHERE

ERINF1?! MOV
40V
MoV
CHP
BGT
bEC
183 INe
BIT
BEQ
BIT
BEQ
ADD
283 MOV
RTS

R2,SREGO
(R2),$REG2
R1,=(SP)
R2,#DBUF+7%6
18

(sP)

(sP)

%10, (5P)

28

#4,(SP)

28

*#4,(5P)
(SP)+,$REG)
PC

IJGET DRIVE *#
:ADDRESS FOR LUPING ON EROR

sCLEAN UP THE DATA BUFFER
JINTO WHICH READ WILL

3BE DONE

$WORD COUNT

3GO DO A READ OF 2 SECTORS

1FROM DISK ADDRESS GIVEN IN Ri

; INTERRUPT DID NOT OCCUR AFTER
READ OF 401 WORDS WAS DONE,
$CHECK IF EROR BIT IN RKCS SET?
sEROR BIT IN RKCS SET ON DOING A
SREAD QF 421 WORDS,

sSTARTING BUS ADDRESS, INTO WHICH READ
;WAS DONE

$CRECK IF RKBA INCREMENTED RIGHT
sRKBA DID NOT INCREMENT RIGHT AFTER READ
;OF 401 WORDS.

$ALLOW 12 ERRORS, AT THE MOST
$CORRECT DATA READ?

sYES

$GET EXPCTD DATA WORD

7GET ERROR INFORMATION

sDATA ERROR OCCURRED WHEN A
sREAD OF 421 WORDS WAS DONE

s THE DISK ADDRESS FROM WHERE
sTHE DATA WAS READ INCORRECTLY
318 GIVEN IN THE ERROR MESSAGE

REPORT 12 ERORS AT MOST

s INCREMENT POINTER
jCHECKED ALL 401 WORDS?

$CHECK THAT REST OF 377 WORDS
TARE ALL 9°5

$GET EXPCTD DATA WQRD (2)
$GET ERROR INFO

;DATA ERROR, IN A PREVIOUS
$TEST A WRITE OF 401 WORDS
7¢1 SECTOR + 1 WORD) WAS DONE

sNOW THESE 2 SECTORS WERE

JREAD IN THE SECOND SECTOR

$THE FIRST WORD IS A NON=ZERO
JWORD (WHICH WAS WRITTEN BEFORE)
sTHE REST OF 377 WORD

$SHOULD BE ALL ZEROS, IF

;THE WRITE WAS DONE CORRECTLY

s (& READ IS DONE CORRECTLY)

REPORT 12 ERORS AT MOST
FALL WORDS CHECKED?

11IF NOT GO BAK

SWERE SECTORS 18,11 READ
S YES

$FROM NEW RKDA, SEC 10
;GO BACK AND READ FROM SECS 10,11

READ BEGAN,

GET BUS ADDRESS OF DATA ERROR
$GET BAD DATA WORD (READ)

;FIGURE QUT THE DISK ADDRESS
sWHERE DATA ERROR OCCURRED

SEQ @042

SEQ @043



MAINDEC=11=DZRKNeF
DERKHF P11

139%
1396
1397
1398
1399
1400
1401
14g2
1493
1404
140%
14p6
1487
14p8
1499
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1436
1431
1432
1433
1434
1438
1436

295716
225720
205724
205732
285734
295740
225744
P05746
295750

805752
0e5760
#05764

005766
pes772
285774
006000

#p60a2
006906
o06012
206014
906216
0086220
9869024
206039

MACYIL 27(1096)

231=8EP=76 29187

Pe0004
813701
212737
0108102
262782
712703
164416
104429
104416

912737
284737
104101

204737
104102
904737
104103

904737
104105
p3270t
a01006
21020}
062702
212703
708745

FAINDEC=11+*DZRKH«F
DIRKHF ,P1t

1437
1438
1439
1440
1431
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1439
1460
1461
1462
1483
1464
1465
1466
1467
1468
1489
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1490
1481
1482
1483
1494
1485
1486
1487
1498
1489
1492
1491
1492

206032
906234
026040
206044
206052
896054
036056

QB6062

706064

©¥e6070
906974

086876
206102
006104
ed6118
P06112
ep6116
806120
206124
906130
206132
906142
pe6144

806146
206159
006152
po6154
PB6160
806162
826164
926166
096172
REELTH

291502
095744

0080021
206001

044444

208230

228020

020024

020136

gnao2e

000922
285401

MACYL1 27(1096)

22+«SEP=T7& 28157

082004
813701
062701
912737
104416
104420
104416

ne4737

212703

204737
184101

804737
124102
212704
9184082
pB4737
164104
p1270%5
n22712
801410
912737
204737
104100

205205
901421
pB5722
028227
201361
Po5712
901407
205237
ea4737
124178

201502
200013
206052

206360

9p1000
296359

9200290
032412
22008586

177764
244444

844444
2085644

933414

2031164
PEBALS

Baiite

232412

2211180

eaLihg

B40CT«76 13129 PAGE 3!
3 PERFORM WRITE OF 12 SECTCRS ¢+ 1 WORD

*
-
*®

JINNENBENDRBERBENNRABRIBRIERNENE -

FHTEST 2 PERFORM WRITE OF 12 SECTORS + 1 WORD
ITHIS TEST CHECKS FOR ANOTHER BOUNDARY CONDITION, IT
JPERFORMS A WRITE OF 12 SECTORS + 1 WORD. FRKDA,RKBA,
JRKNC ARE CHECKED TO SEE IF THEY ARE INCREMENTED CORRECTLY,
JVALIDITY OF THE DATA WRITTEN 18 CHECKED IN THE NEXT
JTEST, DATA IS WRITTEN ON SECTORS O<1f, SURFACE o
JCYLINDER 8 (62@1TH WORD ON SECTOR 8, SURFACE 1, CYL @),
JALSO ON SECTORS Q<~11, SURFACE { (6001TH WORD ON SECTOR

12, CYL 1)
[ AL bbddd » * * *
TST3: SCOPE
MOV QDRV,R1 $GET DRIVE #
MOV #16,8LPERR sLUP ON EROR TO “18°
MOV Ri,R2
ADD #21,R2
MoV $6891,R3
182 CON,RESET
DRV,RESET
CON,RESET
MOV #44444,0BU7F $PATTERN TO BE WRITTEN
JSR PC/DOWRITE GO DO WRITE
ERROR 101 s INTERUPT DID NOT OCCUR ON
;COMPLETION OF WRITE
JSR PC/CHKSS $CHECK IF EROR BIT IN RKCS SET
ERROR 182 $EROR BIT IN RKCS SET ON DOING WRITE
JSR PC,CHKDA $CHECK IF RKDA INCREMENTED RIGHT
ERFOR 123 sRKDA DID NOT INCREMENT CORRECTLY

JAFTER A WRITE OF 6001 (OCTAL) WORDS.
:(12 SECTORS + 1)

JSR PCy CHKWC $CHECK IF RKWC OVERFLOWED TO 2
ERROR 108 sRKWC DID NOT OVERFLOW TO @
BIT $20,R1 $¥RITTEN ON SURFACE (7

BNE T8T4 3 YES

MOV R2,R1

ADD #22,R2 i SURFACE 1

MOV #5421,R3 3WORD COUNT

BR 1 350 WRITE SURFACE 1

24=0CT-76 133129 PAGE 32
4 READ & CHECK THAT 6031 WORD WRITE WAS DONE CORRCTLY

Ry R Y T e e Ly e e s e et

IRTEST 4 READ & CHECK THAT 60281 WORD WRITE WAS DONE CORRCTLY
1 THIS TEST CHECKS THAT THE 6281<WORD WRITE THAT WAS DONE IN THE
JPREVIOUS TEST WAS CORRECT, ESPECIALLY THE LAST 401 WORDS, THE
PFIRST WORD OF THE SECTOR({ IN WHICH THE 6201TH WORD) 15 WRITTEN
115 THE ONLY NON=ZERO WORD IN THAT SECTOR, THE REST 377 WORDS ARE
$ALL ZEROS, IF THE WRITING WAS DONE CORRECTLY.

TIRFEE RSB BERRRERBRRARRD RSP RF A NN OB RN * e (22
TST4: SCOPE
MoV QDRV,R1 $GET ORIVE ¥
ADD #13,R1 JDISK ADDRESS FROM WHERE READ IS DONE
MOV #18,8LPERR
18: CON,RESET
DRV,RESET
CON,RESET
JSR PC,CLEANBUF JCLEAN UP THE BUFFER INTO WHICH
$READ WILL BE DONE
3SET UP RKDA
$SECTOR 11, SURFACT 2
MOV #1000,R3 $WORD COUNT
JSR C/DOREAD 3GO READ 1008 WORDS (2 SECS)
ERROR 101 7 INTERRUPT DID NOT OCCUR AFTER
$COMPLETION OF READ
JSR PC,CHKCS JCHECK IF EROR BIT IN RKCS SET
ERROR 1n2 $EROR (RKCS) SET ON DDING READ
MOV #DBUF,R4 $STARTING BA OF DATA BUFER
MoV R&,R2
JSR CoCHKBA JRKBA INCREMENTED CORRECTLY?
ERROR 104 3RKBA DID NOT INCREMENT CORRECTLY
MOV $=14,RS
282 CMP #44444,(R2) 3DATA WORD OK?
BEQ 38
MoV ¥44444,8REG) $NO, GET EXPCTD DATA WORD
JSR PCYERINFL $GET, OTHER ERROR INFO
ERROR 122 $DATA ERROR, A WRITE CF 6201
JWORDS (12 SECS ¢ | WORD) WAS DONE
3IN A PREVIOUS TEST, THE LAST TWO
$SECTORS (LAST 491 KORDS) WERE READ
3BACK, THIS ERROR INDICATES THAT
$SEC #41 (LAST BUT QNE SECTOR) GAVE
1BAD DATA WORDS
INC RS JREPORT 12 ERORS AT MOST
BEQ (14
sy TST (R2)¢ $INCREMENT POINTER TO BA
cMP R2,#DBUF+{222 3JCHECKED 481 WORDS?
BNE 2
491 TST (RY) sCHECK THAT THE REMAINING 377
BEQ 58 sWORDS OF THE LAST SECTOR (SEC #¢)
CLR S$REGL ;WERE READ BACK RS 2'S§
JSR PCITRINFY
ERRQR 122 3DATA ERROR, IF WRITE WAS DONE CORRECTLY

3IN THE PREVIOUS TEST, THEL LAST SECTOR
sOF THE DATA BLOCK {12 SECS + i WORD}
$SHOULL CONTAIM O¥LY § (FIRSI) WORD

SEQ @#a45



MAINDEC=11=DZRKH=F
DZRKHF, P11

1493
1494
1495
1496
1497
1498
1499
1559
1581
1592
1583
1504
1585
1506

206200
906202
206204
06286
906212

026214
206220
906222
006226

22=SEP=76

805285
eo1404
05722
820227
221363

e327e1
901078
362701
#2071y

MAINDEC=11=DZRKH=#
DZRKHF.P11

1507
1598
1509
1518
1511
1512
1513
1514
1515
1516
1517
1519
1519
1524
1521
1522
1523
1524
1525
1526
1527
1528
1529
1538
1531
1532
1533
1534
1535
1536
1537
1538
1539
15493

926230
¥26236
006242
006246
026252
006260
BV6266
06270
0086274
626276
896304
606319
606316
006322

026324
826330

206332
206336

206349
206342
¥06346

22-SEP=76

812777
e10177
710377
205477
a12717
n12777
205846
712746
8098202
852717
25837
212737
205237
@e1375

205237
"B1372

ap4a737
200207

022626
862716
000227

MACY11 27(10086)

28:57

934412

2o0ee2e

200220

MACY11 27(1006)

28:57

en4es2
172766
172756
172752
032412
686340

096276
evel01
201466

177760
211466

Q01476

921740

dvooe2

172764

172746
172752

172716

701470

24=0CT=76 13129 DPAGE 33
4 READ & CHECK THAT 6201 WORD hWRITE WAS DONE CORRITLY

$AS NON=ZERC, THE REST 377 SHOULD BE
JALL ©°8, THIS ERROR INDICATES THAT
$THE SOME OF 377 WORDS

3JWERE X0T CORRECT

INC RS SJREPORT 12 ERORS AT MOST
BEQ 68
581 T8T (R2)+ 3 INCREMENT POINTER
cMp R2,#DBUF+2000 JCHECKED ALL 4ORDS?
BNE (1] sND
681 BIT 420,R1 $DONE CHECKING FOR SURFACE 17
BNE TSTS tYES
ADD ¥29,R} 380 SET UP FOR SURFACE 1
BR 1s G0 BACK & READ SURFACE 1

04-0CT=76 13:29 PAGE 34
T4 READ & CHECKx THAT 6@¢d1 WORD WRITE WAS DONE CORRCTLY

3DOWRITE

3THIS ROUTINE PERFORMS A WRITE ON A DISK.AT THE TIME OF ENTRYs R1 CONTAINS
sDISK ADDRESS (RKpR) WHERE WRITE IS TO BE DONE, R3 CONTAINS THE WORpD COUNT
3 (RKWC), °"DBUF” CONTAINS THE DATA TOQ BE WRITTEN, NOTE IBA BIT IS SET,

SWRITE IS DONE IN INTERRUPT MODE, IF THE INTERRUPT DOES NOT OCCUR WITHIN
3A CERTAIN TTME, RETURN IS MADE TO THE ERROR MESSAGZ FOLLOWING THE °“JSR®
7CALL. IF THE INTERRUPT OCCURS, RETURN ADDRESS IS ADJUSTED TO SKIP OVER
3 THE ERROR MESSAGE,.

DOWRITE? MOV #4202,QRKCS JWRITE, IBA
DOXFER: MOV R1,@RKDA $ADDRESS THE DRIVE
Mov R3, ARKWC $XFER THIS # OF WCRDS
NEG RRKWC
MOV $0BUF, RRKBA sUSE THIS BUS ADDRESS
“ov #38,aRKVEC $SET UP INTERRUPT VECTOR
CLR -(sP) SNEW PSW
MOV #18,=(5P) 3SET NEW PC TO STACK #¥xssatsnke
RTI
182 BIS #101,8RKCS $SET IDE, GO (WRITE,IBA/ READ)
CLR CICNT
MOV #=208,CICNTL
283 INC CICNT JWAIT FOR INTERRUPT
BNE L
INC CICNT!
BNE 28
JSR PC,GT4RG fTIMED OUT, INTERRUPT DID NOT OCCUR
RTS PC $RETURN TO THE EROR MEASGE
3s: cHp (SP)+,(SP)+ iRESTORE STACK POINTER
ADD #2,(5P) sADJUST RETURN ADDRESS TO SKIP QVER

RTS pC $EROR MESAGE ON RETURN

SEQ 0246

SEQ 0047



MAINDEC=11=DZRKH=F
DZRKHF,P11

1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566

9063590
036356

9063690
906364
206370
806374

806376
099064090

812777
200727

12702
812708
912728
905202

201374
2002087

MAINDEC+=11*DZRKH=F
DZRKHF P11

1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1582
1581
1582
1583
1584
1585
1586
1587
1588
1589
1599
1591
1592
1593
1594
1595
1596
1597
1598
1599
1699
1601
1602
1683
1684
1605
1686
1697
1628
1689
1610
16t1
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622

906402
206404
206412
906414
0086420
206426
906434

006442
006450
086452

986454

006460
006464
806466
806470
006474
806476
206504
886512
906520
886526

806539
096534

806536

206542

MACY{1 27(1006)
22=~SEP=76 98357

200004

17700¢
232412
822222

MACY11 27(1006)

22~SEP-76 28157

POP0O4
9823727
103002
800137
812737
212737
912737

212737
104416
104420

p12700

212701
p10821
005290
820027
8p1373
813777
8127717
212777
812777
104417

#904737
194192

0084737

124126

217700
206764
fel6p0

082000
200001

206459

aovoe1
137000

#0100l
001592
177e00

177080
202903

22080290

2208412

172644

922008

172352
172354
171872

201110

172524
172512
172586
172474

24~0CT=76 13129 PAGE 35
T4 READ & CHECK THAT 6991 WORD WRITE WAS DONE CORRCTLY

3THIS ROUTINE PERFORMS A READ ON THE DISK,AT THE TIME OF ENTRY R1 CONTAINS
$THE DISK ADDRESS FROM WHERE THE READ IS TO BE DONE. R3 CONTAINS THE WORD
$COUNT (RKWC), READ WILL BE DONE INTO DATA BUFFER AT "DBUF’.

sREAD IS OONE IN INTERRUPT MODE, IF THE INTERRUPT DOES NOT OCCUR WITHIN
sA CERTAIN TIME, RETURN 1S MADE TO THE ERROR MESSAGE FOLLOWING THE “JSR’
3CALL. IF THE INTERRUPT OCCURS AS EXPECTED, RETURN ADDRESS IS ADJUSTED
;TO SKIP OVER THE ERROR MESSAGE,

DOREAD: MOV #4,0RKCS IREAD
BR DOXFER
;CLEANBUF

;CLEANS OUT THE DATA BUFFER (ALL WORDS WRITTEN TO 177777) INTO WHICH THE
JREAD FROM THE DISK WILL BE DONE, DATA BUFFER STARTS AT "DBUF’AND IS
11808 (OCTAL) WORDS LONG,

CLEANBUFIMOV #-1809,R2 $SET COUNT

MOV #DBUF,RS $INITIALIZE BA
182 MOV #22222,(RS)+

INC R2 3DONE ALL WORDS?

3BUFFER STARTING AT (PHYSICAL) BUS
3ADDRESS 177000 (177009-200776)
BNE 1s
RIS PC $YES RETURN
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LR R bl »
T#TEST S CHECK DATA TRANSFER AROUND 32K BOUNDARY
$#THIS TEST PERFORMES A WRITE OF 2 SECTORS ON THE DISK FROM MEMORY
1#LOCATIONS ARQUND THE 32K BOUNDARY. SECTQRS #,1, CYL ©, SURFACE
p#@ ARE WRITTEN, PHYSICAL BUS ADDRESSES FOR THE DATAR BUFFER:
;* 17700@ TO 208776 I.E, (32K=256) TO (32K+255)

$*CHECKING I8 DONE TO SEE IF MEX BITS, RKBA,RKDA,RKWC INCREMENTED
y*CORRECTLY. THEN DATA BUFFER IS CLEARED OUT AND & READ IS DONE
$#INTO IT, A CHECK IS MADE TO SEE IF THE CORRECT DATA WAS RECIEVED,
J*ONLY 12 OARTA ERRORS ARE REPORTED.

praees * BRRERRN B

TST5: SCOPE

CHP SLSTBK, #2000 $33K OR MORE OF MEMORY?

BRIS 1s I YES

JMP TSTé :IF NOT, DONT DO THIS TEST
182 MOV $1600,@#KIPARS ;MAP 28-32K THRU PAR 5

mov #2000, @4KIPAR6 ;MAP 32«36K THRU PRR 6

MOV #1,045R0 3TURN ON MEMORY MANAGEMENT

3SET UP DATA BUFFER (1989 OCTAL WORDS LONG) FOR WRITING TWO SECTORS
;ON THE DISK, THE TRANSFER 15 DONE AROUND THE 32K BOUNDARY FROM
}BUS ADDRESS (PHYSICAL) 177000 TO 200776, (32K-256) To (32+256)

sDATA IN THE BUFFER IS A COUNT PATTERN STARTING FROM 1 FOR THE FIRST
$WORD TO (208 FOR THE LAST WORD,
$PHYSICAL BUFFER ADDRESS: 177020 TO 200776 (32K=256 TO 32K+256)

MoV #28,SLPERR ;LUP TO 26 ON EROR (SW 9)
281 CON,RESET

DRV.RESET

MoV *1,R0 INITIALIZE DATA PATTERN TO BE
JWRITTEN

MOV #1370008,R1 $BA TO START PHYSICAL ADDRESS=2177009

I8y MoV R, (R1)+ JNRITE COUNT PATTERN (1-1000)

INC RO JINTO DATA BUFFER (PHYS ADDRES

cup Re, #1001 1177022 TO 200776)

BNE 3s

MOV QDRV, @RKDA ;SUR 8, SEC @, CYL 2

MOV #=10@808, ORKAC 3WORD COUNT 32 SECS

MoV $177000,8RKBA $1BUS ADDRESS,

MOV *#3,ARKCS JHRITE, GO

CON,RDY JWAIT FOR CNTROL RDY

JSR PC,CHKES sANY EROR IN RKCS?

ERROR 102 $*ERR® SET IN RKCS, ON DOING R
sWRITE OF SECTORS (9,1) FROM
3 (PHYSICAL) BUS ADDRESSS 177000
3(177200 TO 228776)

JSR Ty CHKMEX

;CHECK THAT RKBA OVERFLOWED INTO
JEXTENDED MEM, BIT () OF RKCS (BIT 4)
$EX MEM BIT @ SET?
3GET RKCS,ER,DS,DA

ERROR 126 JMEX BITS INCORRECT, BIT 4 OF RKCS
$IMEX BIT €) SHOULD HAVE SET

SEQ 2248

SEQ 9049
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1623 $AFTER RKBA OVERFLOWED ON DOING
1624 3A TRANSFER OF 2 SECTORS FROM BUS
1625 sADDRESS (PHYSICAL) STARTING AT 1770209
1626 ©06544 012703 001000 MOV %#1360,R3 3WORD COUNT
1627 786558 212794 177020 MoV #177002,R4 $STARTING BUS ADDRESS
1628 036554 024737 020956 JSR PC,CHKBA JCHECK IF RKBA INCREMENTED CORRECTLY
1629 006569 134104 ERROR 124 $tRKBA DID NOT INCREMENT CORRECTLY
1633 ;AFTER WRITE IF 2 SECTORS FROM A DATA
1631 ;BUFFER STARTING AT (PHYSICAL) BUS
1632 sADDRESS (1770060-20802776)
1633 (A6562 7137902 201502 MOV QDRV,R2 $GET EXPECTED
1634 pd6566 062702 000602 ADD #2,R2 :DISK ADDRESS
1635 0086572 004737 020034 JSR PC,CHKDA sCHECK IF RKDA INCREMENTED CORRECTLY
1636 906576 10841e3 ERROR 143 sRKDA INCREMENTED WRONGLY AFTER
1637 ;A WROTE OF 2 SECTOR (@,1) FROM
1638 sDATA BUFFER STARTING AT BUS
1639 ;ADDRESS (PHYSICAL) 177000,
1649 .
1641 ©066%4 pY4737 020136 JSR PC,CHKWS SCHECK IF RKWC OVERFLOWED CORRECTLY

1642 036604 104105 ERROR 105 KWC DID NOT OVERFLOW TO 2 ON
1643 OING A WRITE OF 2 SECTORS FROM
1644 SBA = 1770660
1645
164 $N0W, READ IS DOMNE CF THE DaTA
1647 }THAT WAS WRITTEN TO SEE IF IT
16148 3CAN BE READ CORRECTLY
1649
1653 @26696 012737 ©96614 8231112 MOV #48,SLPERR sLUP TO 4§ ON EROR (SW 9)
1651 Q06614 104416 4s: CONLRESET
1652 026616 124420 DRV,.RESET
1653
1654 @26620 012731 1370620 MoV #137009,R1 $CLEAR THE 100@-WORD DATA
1655 ©06624 225821 5t CLR (R1)+ sBUFFER (PA 17700@ TO 200776)
1656 896626 pP20127 141000 CuP R1,%1410¢9 $ALL DONE?
1657 ©8026632 po1374 BNE 58
1658
1659
1669
1661 $WRITTEN PREVIQUSLY
1662
1663 046634 213777 201502 172366 MOV QDRV,@RKDA 3 ADDRESS THE DRIVE CYL @, SEC &, ©
1664 136642 »12777 177200 172354 MOV $=1200, RRKWC $READ 2 SECTORS
1665 ©26650 912777 177006 172359 MoV *177208, 8RKBA JINTO THIS BUS ADDRESS
1666 (96656 012777 (00865 172336 MOV £5,QRKCS sREAD, GO
1667
1568 0P6664 114417 CON R’DY $4AIT FOR CNTROL RDY
1669
1672 0v6666 BB4737 Q20020 JSR PCyCHKES ;4NY ERROR IN RKCS?
1671 BY6672 104102 ERRNOR 182 $ERROR BIT SET IN RKCS ON DOING
1672 ;A READ OF 2 SECTORS (8,1), CYL O,
1673 3SUR @, INTO DATA BUFFER STARTING
1674 $AT BUS ADDRESS 177200@, NOTE AFTER
1675 31777776, RKBA WILL OVERFLOW (2)
1676 $INTO MEX BITS (BIT 4) OF RKCS,
16717 $1F THE ENTIRE TRANSFER (169@ WORD)
1678 $WAS DONE RKBA WILL CONTRIN 1209
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1679 sAND BIT 4 OF RKCS (MEX) WILL BE SET,
1689
1631 0066674 312705 177764 683 MoV #=14,RS yREPORT ONLY 12 ERRORS,
1682 #v6700 812702 1370860 MOV £#137200,R2 $STARTING ADDRESS OF BUFFER
1683 ;1 (PA=177000)
1694 0326744 @12761 ©20901 MOV #1,R1 s INITIALIZE DATA PATTERN
1695
1686 606713 320112 TSt cHup R1, (R2) $CORRECT DATA WORD RECVD?
1687 ©26712 231414 BEO 8$
1688 U26714 MA35725 TST RS ;REPORT THIS ERROR?
1639 2086716 0221429 BEQ 9s
16923 086723 045205 INC RS sCOUNT ERORS
1591
1692 @96722 ©10137 9e1162 MOV R1sSREGP $GET EXPCTED DATA WORD
1633
1694 926726 911237 001164 MOV (R2),$REGL GET DATA WORD RECVD
1695 066732 124197 ERROR 197 sDATA COMPARISON ERROR ON DOING A
1696 sREAD OF 2 SECTORS (9,1, CYL @, SURFACE 9)
1697 ;INTO DATA BUFFER (PHYSICAL ADDRESS
1598 3177080 TO 200776)
1699
1734 026734 124421 002214 TYPMSG +MSG13 :TYPE ‘PHYSICAL BUS ADDRESS’
1721 @96740 (04737 217732 JSR P2.TYPDBO sTYPE THE 6 DIGIT PHYSICAL BUS ADDRESS
1722 $WHERE THE DATA ERROR OCCURRED.,
1723
1764 0626744 0262702 B00V02 8s: ADD *#2,R2 $ INCREMENT POINTER TO BA
1745 006759 @05231 INC Ry
1736 296752 @22701 01201 cup #1901,R1 $CHECKED THE ENTIRE BUFFER?
1707 826756 001354 BNE 7s
1728
1729 3 ##QFF

1713 @26769 905037 177572 953 CLR @*SRO s TURN OFF MEMORY MANAGEMENT
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897102

007104
e07118
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007116

no712¢
007124
207130
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183002
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012777

104417
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194:04

MBINDEC*11=DZRKH=F
DZRKHF (P11}

1767
1768
1769
1770
1774
17172

1891
1892
182
1804
189S
1806
1827
1806
Be9
1818
1811
1012
1813
1814
1815
1816
1837
168¢8
LRLE

837136
007142

897144
827182
207154

207136
807162
207164
ee717e

887172
007200
807206

0087214
v87222

027224
227230
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087236
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812705
912792
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020112
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801406
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p22781
1355
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220136

907152

120009
140030
001522
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f2002@

177764
120000

860001

681362
ea1164

892214
817702
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eg1ene

1775772

e01740

172382
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172136
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172016
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TIRERBRR RN B R BRI B ER R R ER AR R E DR RR IR ERRRRD RN BB RRIR SRR RO RN RIS

CHECK DATA TRANSFER FROM 28K TO 32K

y#THIS TEST DOES A WRITE OF 4K WORDS FROM A BUFFER LOCATED AT 28K
s#THEN THE DATA IS READ BACK INTO THE SAME BUFFER(28K«32K) AND IS
p#CHECKED TO SEE IF 1T IS CORRECT, NOTE THAT THE BUFFER IS FILLED
1#WITH ALL 1°S BEFORE DOING THE READ.

T#TEST 6

F#THE WRITE IS5 DONE STARTING AT CYLINDER @, SECTOR 8, SURFACE ¢,

i *
TST63 SCOPE

cve
BHIS
JuP
181 MOV
MOV

$LSTBK, #1740
1%
T8T7

#1520, A#KIPARS

#1,0#5R0

132K OR MORE OF MEMORY?
1YES

sIF NOT, DONT DO THIS TEST
3MAP 28=32K THRU PAR §
;TURN ON MEM MANAGEMENT

JWRITE A COUNT PATTERN (1-1280@) INTO DATA BUFFER (PHYSICAL ADDRESS
THIS DATA BUFFER WILL BE USED FOR WRITING ON THE DISK,

1160800=-177776),
MOV #28, 6LPERR
281 CON.RESET
DRV,RESET
MoV #1,R0
MOV #120000,R1
381 MOV RO, (R1)+
INC Ro
CHP RO, 410003
BNE 3s
MoV QORV, 8RKDA
MOV #»10082¢ BRKWC
MoV 4160008, 8RKBA
MoV #3,8RKCS
CON,RDY
JSR PC,CHKCS
ERROR 182
JSF PC,CHKMEX
ERROR 106
MOV #10000,R3
MOV #160000,R4
JSP PC,CHKBA
ERROR 194

v4=02T=76 13129 PAGE 40
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JSR PCrCHKWC
ERROR 108
MOV #48,8LPERF
48 CON,RESET
DRV,RESET
NOY #120000,R1
581 CLR Ri)+
CHP $140000,R1
BNE 58
MOV QDRV, @RKDA
MOV #=10000, RRKNC
Hov 2160000, ARKBA
MoY #5,9RKCS
CON,RDY
JSR PC,CHKES
ERROR 102
Mov #=14,RS
MOV $120608,R2
Mov #1,R]
68 cup R1:(R2)
BEC 78
Mov R1,8REGD
MoV (R2},SREG]
ERROR 187
TYPUSG ,M5G1)
JSR PC,TYPDED
INC RS
BEQ 8s
781 ADD #2,R2
INC R1
1 $1008,R7;
BNE 68
81 LR AR5RP

3LUP TO 28 ON EROR

sINITIALIZE DATA PATTERN TO BE WRITTEN
sINITIALIZE BA (PA3160000) 28K

$WRITE COUNT PATTERNS (1=100¢00)

$INTO DATA BUFFER (PA 160000 TO
5177775, 28K=32K)

JWRITE ON SEC ¢, CYL @, SUR!
14K WORDS

sFROM THIS BUS ADDRESS
JWRITE, GO

3WAIT FOR CONTROL READY

JANY ERROR IN RKCS?

3’ERR’ BIT SET IN RKCS ON DOING

A WRITE OF 4K WORDS FROM 160000
3(28K=32K), DISK WRITE BEGAN ON

ISEC By CYL 2, SUR &, 1IF ALL 4K

;WORDS WERE WRITTEN RKBA SHOULD OVERFLOW
$AND CONTAIN 2, BIT 4 OF RKCS

s (MEX BIT) SHOULD BE 1

$CHECK IF RKBA OVERFLOWED AND MEX

sBITS (4) IN RKCS WAS SET.

;IMEX BIT 4 NOT SET AFTER OVERLFOW (F

$RKBA, WRITE OF 4K WORDS (28K=32K) wAS DONE,

{RETURN HERE IF NO ERROR

3 WORD COUNT

3STARTING BUS ADDRESS

FCHECK IF RKBA INCREMENTED CORRECTLY

JRKBA DID NOT OVERFLOW TO AFTER A WRITE IF 4K

sWORDS (160009 T0 177776)

$CHECK RKWC OVERFLOWED CORRECTLY
JRKWC DID NOT OVEFLOW TO @

sAFTER A WRITE OF 4K WORD (160200
3TO 177776)

JRETURN ADDRESS FOR LUPING

jCLEAR THE DATA BUFFER BEFCRE
TDOING A READ INTO IT

FREAD FROM SEC @, SUR 9, CYL @
74K WORDS
;INTO THI8 BUS ADDRESS

JREAD, GO
$WAIT FOR CNTROL RDY

3ANY ERROR IN RK(CS?

SERROR 81T SET IN RKCS ON DOING
A READ OF 4K WORDS INTQ MEMORY
1(160000=-177776)

JREPORT 12 ERRQRS AT MOST
3STARTING ADDRESS OF BUFFER

1 (PAS160000)

$INITIALIZE DATA PATTERN

$CORRECT DATA WORD?

$GET EXPCTD DATA WORD

3GET DATA WORD RECVD

sDATA ERROR ON DOING A READ OF

y4K WORDS STARTING FROM SEC 0,
JCYL 2, SUR O INTO MEMORY (161008«
$11777776)

sTYPE "PHYSICAL BUS ADDRESS®

sTYPE OUT THE PHYSICAL BUS ADDRESS
3 WHERE DATA

$ERROR OCCURRED, R2 CONTAINS

sTHE VIRTUAL ARDRESS

JPOINTER TO NEXT 8A
INEXT PATTERN

SALL DONE?

sND

$TURN OFF MEM MANAGEMEWT

SEQ 2852

SER

o

£

o

3
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1824
1821
1822
1823
1824
1825
1826
1827
1828
1829
1832
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1346
1847
1848
1849
1859
1851
1852
1853
1954
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1872
1871
1872
1873
1874
1875

297322
807322
807326

¥87330
807336

vo7340
207344
087350
887352

007354
P87356
2073608
007362
¥97366
907372
907374
w7376

037406

vo7402
po7424
gaT410
347412
937416
@27420@
837424
eav426

237439
B87434
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6902904
285737
120004

823727
082034

8137063
162703
000241
006083

oSG0l
210346
285446
n12746
804737
795726
po1404
a@s201

862691

205002
162701
1060403
362722
280772
a62701
2350102
p0a4104

212703
812702
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1876
1877
1878
1379
1830
1881
1882
1883
18814
1385
1886
1887
1889
1389
18992
1891
1892
1893
1894
1395
1396
1897
1298
1899
1900
1901
1932
1993
1904
1995
19g6
19p7
1928
1939
1919
1911
1912
1913
1314
1915
1916
1917
1918
1919
1922
1921
1922
1923
1924
1925
1926
1927
1928
13929
1930
1931

9aT440
807444
807452
9071454
007456

007464
237470

227474
087592

7275190
A07512
¥o7516

037520
807524

¥e7526
987532

927536

207542
807544

B07546
807554
817556
387564
PB71566
ve7572
607576

o764
997612

027614

22<SEP=76

253702
812737
194416
104420
213777

818377
@35477

212777
212777

104417
204737
1041092

2084737
1241€3

012724
894737

104104

004737
104105

812737
104416
194424
213777
819377
005477
912777

812777
104417

824737

MACY11 27(1006)

08157

792054
232412

209400
825120

260014
geep2¢

oege14

040000
vee124

MACYIL
2e:s7

001502

907452

0221502

171534
171539

232412
2006003

020020

A20034

232412
220056

92021136

Ba7554

201502
171432
171426
832412

200407

420020

27(10986) Q@4-0CT~
T7

eei11e

171544

171524
171512

ee1119

171442

171422
171410
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T7 PERFORM THE LARGEST POSSIBLE DATA TRANSFER
PR R e L T g e *4 » X3
s#TEST 7 PERFORM THE LARGEST POSSIBLE DATA TRANSFER
sTHIS TEST PERFORMS THE LARGEST DATA TRANSFER POSSIBLE
SWITHIN AVAILABLE MEMORY.
$1) IF KT11 IS PRESENT A WRITE OF 16K WORDS IS DONE ON
sTHE DISK (PROVIDED 28K OR MORE IS PRESENT).
32) IF KT11 IS NOT PRESENT THEN ALL BUT TOP 1,5K OF MEMORY WILL BE USED
$FOR WRITING (RKDP MQONITOR).
$ALL DATA TRANSFERS ARE DONE STARTING AT BA ‘PGEND’,
JALL WRITES ARE DONE BEGINNING AT SECTOR @, CYLINDER 2,
3 SURFACE 3,
PAFTER DOING THE °WRITE® A “WRITE CHECK® IS DONE
1T0 SEE IF THE WRITE #AS DONE CORRECTLY, ANY WRITE
$CHECK ERROR 1S REPORTED,
SIRERES *re * » * -
TSTT: SCOPE
ST SKT11 sMEMORY MANAGEMENT PRESENT?
BPL 1$ :NO
FYES
cHe BLSTBK, #1540 328K OR MORE?
BGE XFR16K 1YES
188 MOV MAXBA,R3 tFIGURE GUT THE MAXIMUM
sug $PGEND/R3 $XFER THAT CAN BE DONE
cLe
ROR R3 sFROM °*PGEND’ TO THE
FCMAXBR’
CLR R1
MOV R3,=(SP) sPUT DIVIDEND ON STACK (LO)
CLR =(5P) s (HIGH PART)
MOV $480,(SP) sDIVISOR
JSR C,@48D1YV GO TO DIVIDE ROUTINE
TST (sP)+ $1POP OFF REMAINDER FRCM STACK
BEQ 28
INC R1 $GET % OF SECTORS REQUIRED TO
;D0 WRITE OF % OF WORDS
281 RODD (SP)+,R1 3 (CONTAINED IN R3), R1 CONTAINS
:% OF SECTORS
CLR k2 +FORM THE EXPECTED DISK
383 SuB *¥14,R{ ;ADDRESS = AFTER THE WRITE
BMI 4s ;1S DONE,
ADD #20,R2
BR 3s
4s: ADD 14,R1 $R2 CONTAINS EXPCTD RKDA
BIS R1,R2 $AFTER WRITE IS DONE
BR XFR
XFR16K: MOV #49200,R3 34 OF WORDS = 16K
MoV #124,R2 $RKDA SHOULD INCREMENT TO

XFR3

153

28t

s

4s:

$THIS AFTER A TRANSFER OF 16K
$WORDS STARTING AT DISK
$ADDRESS = 2 (CYL 2,8UR 1,SEC 4}

76 13129 PAGE 42
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BIS QDRV,R2 JADD THE DRIVE # TO
tEXPCTD RKDA AFTER XFER

MoV #18,SLPERR sLUP BAK TO *16° ON ERROR
p(sW 9)

CON,RESET

DRV,RESET

HoV QDRV, ARKDA ;ADDRESS THE DRIVE, CYL @,5UR @,
$SEC @

MOV R3,@RKWC

NEG @RKWS ;WORD COUNT (IF MORE THAN

$28K I8 AVAILABLE A TRANSFER
3OF 28K WILL BE DONE, IF
sLESS THAN 28K, THE

$sLARGEST TRANSFER WITHIN THE
1AVAILABLE MEMORY WILL

$BE DONE, IN BOTH

JCASES, DATA TRANSFER

$WILL BE DONE STARTING

$AT “PGEND*

MoV #PGEND, ARKBA sSTART WRITE FROM HERE

MOV #3,QRKCS $WRITE, GO

CON,RDY WAIT FOR CONTROL READY

JSR CsCHKCS $CHCK RKCS FOR ERROR?

ERROR 102 SERROR BIT SET IN RKCS ON
$DOING A LARGE “WRITE’

JSR PC,CHKDA JCHECK IF RKDR INCREMENTED CORRECTLY?

ERROK 183 iRKDA DID NOT INCREMENT
$CORRECTLY

MOV $PGEND, R4

JSR PCsCHKBA SCHECK THAT RKBA INCREMENTED
3CORRECTLY?

ERROR 124 :RKBA DID NOT INCREMENT
sCORRECTLY

JSR PCsCHKWE $CHECK THAT RKWC OVERFLOWED
ERROR 185 sRKWC DID NOT OVERFLOW TO
$ZERO AFTER A WRITE

MoV $28,SLPERR ILUP BAK TO “28° ON EROR (SW 9)
COM,RESET

DRV, RESET

MoV QDRYV, ARKDA ;ADDRESS THE DRIVE, CYL 9,SEC @,SUR @
MOV R3,RRKYC

NEG ARKWC

MOV #PGEND, ARKBA }STARTING BA

MOV #407,@RKCS FWRITE CHECK, SSEs GO

CON,RDY FWAIT FOR CONTROL RDY

JSR Cs CHKCS $ANY ERROR IN RKCS

SEQ @054

SEQ 2855
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1932 007620 104102 ERROR 102
1933
1934 007622 932777 848000 171372 BIT #BIT14,@RKCS 31SKIP CHECKING FOR WCE IF HE SET
1935 087630 201030 BNE 78
1936 087632 232777 969201 171368 581 BIT ¥WCE, @RKER $WRITE CHECK ERROR?
1937 007643 091406 BEG 63 IND
1938
1939 007642 0204737 021740 JSR PC/GT4RG JGET RKCS+ERsDS/DA
1940 PBY646 217737 171354 001166 MOV #RKBA, BREG2
1941 087654 104110 ERROR 118 ;WRITE CHECK ERROR, RKDA GIVES THE DISK ADDRESS
1942 sWHERE WCE OCCURRED. (NOTE THE SECTOR IN
1943 JERROR IS OBTAINED BY BACKING OFF 1 SECTOR),
1944 $NOTE THAT THE DATA BUFFER WHICH WAS WRITE
194S $CHECKED IS NOT ON A SECTOR BOUNDARY
1946 t (LIKE 256, 512 WORD ETC,), BUT IS SOME
1947 3SECTORS & A FRACTION (LIKE 308 WORDS ETC.)
1948
1949 0207656 @@5777 171342 681 ST ARKWC $WAS THE ENTIRE DATA BUFFER
1956 007662 801413 BEG 78 sWRITE CHECKED?
1951
1952 007664 817705 171334 MOV @RKWC (RS
1953 007670 042705 177760 BIC #177768,RS $FORM THE RKBA AND RKWC
19%4 007674 9086305 ASL RS
1955 007676 162577 171324 SUB RS, @RKBA 3T0 BE USED FOR DOING
1956 $WRITE=CHECK IF THE REST
1957 007702 @42777 o00e017 171314 BIC #17, ARKNC 3OF THE DATA BUFFER
1958
1959 007718 ©00873S BR 45 360 DO WRT=CHK FOR
1968 $REST OF THE BUFFER
1961
1962 1GO CHECK THE REST OF THE DRIVES,
1963
1964 907712 990137 085312 783 JMP NXTDRV
MAINDEC=11<=DZRKH=F MACY11 27(1006) ©4-0CT=76 13:29 PAGE 44
D2RKHF,P11 22=SEP=76 08157 EXERCISER PROGRAM SEQ ees?
1965 .SBTTL EXERCISER PROGRAM
1966
1967 $BEGINING OF THE EXERCISER PART OF THE PROGRAM,
1968 $IF THE PROGRAM WAS RESTARTED AT 210, THEN THE STATISTICS COLLECTED
1969 $S0 FAR WILL NOT BE CLEARED.
1979
1971
1972 9007716 104416 EXRCSRI CON,RESET
1973 ©90772¢ 912704 0881306 Moy #KEY /RO $CLEAR UP THE LOCATIONS FROM
1974 007724 005020 168 CLR (R2)+ $°KEY® TO ‘KWHR’ (EXCLUDED)
1975 987726 020027 001552 1 RO, s KWHR
1976 897732 201374 BNE 1s
1977 887734 105737 901253 7878 FRSTRT IRESTARTED AT 2107
1978 987740 00104% BNE s sYES, SAVE THE STATISTICS COLLECTED
1979 SUPTILL NOW, DONT CLERR THEM
1984
1981 007742 905020 28! CLR (RO)+ $CLEAR LOCATIONS FROM "HECN®
1982 0087744 920027 082032 .13 R@, #PCMND 3TO *PCMND* (EXCLUDED)
1983 ©¥07750 001374 BNE 23
1984
1985 ©0277%2 012790 001554 Moy ¥KWMIN,RE FINITIALIZE COUNTS FOR MINS,
1986 097756 012701 177794 MOV ¥+60,,R1 7SECS, KW11
1987 ©07762 @10120 Mov Ri, (RO)+
1988 007764 @10120 MoV R1,(RO)+
1989 0807766 010120 MoV R1,(RE)+
1990
1991 987770 @12700 025636 MoV #RSDRVL/RO SINITIALIZE PTR TO RANDOM NO, SEEDS
1992 907774 012728 123456 MoV #123456,(R8)+  USED BY THE RANDOM NUMBER GENERATOR
1993 010000 012720 176543 MoV #176543,(RO)+  ;SET UP RANDOM NUMBER SEEDS T0 BE
1994 ©10004 012720 001201 MOV #1201, (R@)+
1995 919210 012720 062463 MOV #62465, (R} +
1996 910014 ©12720 176185 MOV #17610%, (RO)+
1997 018020 012720 174532 MoV #174532, (RO)+
1998 010924 012720 157650 MOV $157650, (RA)+
1999 010030 01272¢ ©30733 wov #30753,(RO)+
2080 010034 12720 131547 MOV #131547,(RO)+
2091 010048 912720 032070 MoY #320708,(RO)+
2092 019944 0812720 123456 MoV #123456, (RO)+
2003 019050 012728 176543 MoV #176543, (RQ)+
2004
2005
2006 919054 913737 001236 022056 383 MOV PCNTR, REPCNT $REPETITION COUNT, WHEN THIS COUNT GOES
2007 $T0 @, IT’S CONSIDERED TO BE AN END OF PASS,
2098 JTHE NEXT PASS WILL START WILL START RIGHT
2089 3FROM WHERE THE EXERCISER LEFT OFF,
2010
2011 @10062 004737 @22564 JSR PC,CHDPRS ICHECK IF ANY DRIVES ARE PRESENT
2012 )IF NONE, GO TO SEOP, END OF PASS
2013
2814
2015
2016
2017 DB10066 012746 177777 MoV #177777,=(SP)  ;PUT LOW DIVIDEND ON STACK
2018 918872 ©BP546 CLR =(sP) JCLEAR HIGH DIVIDEND AND PUSH
2019 1IT ON STACK

2029 210274 213746 @@1254 MoV DRVPRS, =(SP) JPUSH DIVISOR ON STACK



MATNDEC=11=DZRKH=F
DEZRKHF.P11

2421
2022
2923
2024
2025
2926
2027
2378
2229
2239
2331
2932
2033
2034
2435
2236
2937
2238
2939
2049
2441
2342

a1e1eq
¥10184

¥18106
Ala112
»1@120
»ip126

pi1@134
216140
019144
p1o146

P1A150
P19154

%19156
012160
218164

218166
810170

22=5EP=76

2347317
85726

212637
912737
212737
012737

41379492
163780
000241
706070

812746
235046

712046
an4r37
¥v5726

35216
612637

MAINDEC=11=DZRKHeF
DZRKHF P11

2343
26414
2045
2046
2947
20438
2749
2259
2451
2252
2953
2454
2455
2956
2057
2058
2459
2069
2961
2662
2963
2064
2465
2066
2467
2068
2069
2479
2071
2112
2473
2874
2475
2476
2077
2u78
2479
2983
2481
2982
2283
2084
2085
2086
2487
2488
2089
2494
2091
2092
2293
2894
2095
2296
2097
2998

819174
210200
018202
©v10206
716214
916216

21220
218226
@14232
@#1e23¢6
©10242
610244
019250
410254
#10256
019260
?16262
©10264
@10266

©¥10272
210276
814392
012304
216316
010312
#10316
21a32¢

210324
019326
@19330
#18332
A18334
214336
010340
#19344
¥19350
0108354
210356

010360
618366

010374
n10376
210402

22=SEP=76

185737
821407
145237
832717
Bo1401
Ad4544

"12737
@12742
813703
912700
112201
242701
©»1a137
PYA241
¥36001
AB6001
P06291
P0602A1
p10177

a137084
163704
P16204
pa2704
pYe3a4
0223427
@03402
312704

312401
f20409
v 3401
810001
av03a1
pY54a1
819137
p12177
#Vv4537
P00209
732412

812777
012777

194417
BU4737
1040981

MACY11 27(1606)

28157

925120
@815280
200504
012527
931463

882054
002052

177717

825120

221539

MACY11 27(1006)

a8:57

091253

221253
200920

217236
201254
291264
211419

1777718
281582

179736

002054
042052

098377
202014

293014

810354
178654
@16612

232412
BY¥e9%3

020020

801522
0901524
281526

178724

201119

170640
170626

24=0CT=76 13129 PAGE 45
EXERJISER PROGRAM
JSR CrassDIV
T8T (sp)+
MOV (SP)#%,DRMAP
MOV 4504, CYLMAP
MoV #5463, SECMAP
MOV $13187,,FNMAP
MOV HAXBA/ RO
sug BASEBA: RO
cLc
ROR R2
MOV $#177777,=(SP)
CLR ~(5P)
MOV R3,=(SP)
JSR PC,8%8DIV
TST (SP)+
INC (sP)
MOV (SP)+,BAMAP
@4-0CT=76 13129 PAGE 46

EXERCISER PROGRAM

3GO TO THE ‘DIVIDE’ SUBROUTINE
sDISCARD THE REMAINDER. QUOTIENT IS
$NOW ON TOP OF THE STACK

$GET MAPPING FACTOR FOR DRIVES

3GET MAPPING FACTOR FOR CYLINDERS
:GET MAPPING FACTOR FOR SECTORS
sGET MAPPING FACTOR FOR FUNCTION

$COMPUTE THE MAXIMUM ALLOWABLE
3WORD COUNT FOR DATA TRANSFERS

sCONVERT TO WORDS

sPUT LOW DIVIDEND ON STACK

sCLEAR HIGH DIVIDEND AND PUSH

sIT ON STACK

$PUSH DIVISOR ON STACK

3GO TO THE ’DIVIDE’ SUBROUTINE
$sDISCARD THE REMAINDER, QUOTIENT IS
sNOW ON TOP OF THE STACK

$SAVE THE MAPPING FACTOR FOR BUS ADDRESS

3THE ENTIRE DISK (ALL DRIVES) IS WRITTEN WITH RANDOM PATTERNS, THE FIRST
$WORD OF EACH SECTOR GIVES THE NUMBER OF WORDS (2°s COMPLEMENT) WRITTEN IN
sTHAT SECTORS., REST OF THE DATA WORDS FOR THE SECTOR ARE GENERATED USING
$THE ABSOLUTE DISK ADDRESS AS THE RANDOM SEED,

;IF THE PROGRAM wAS RESTARTED AT 219 THEN CHECK If SW 4 IS SET, IF IT IS

;THEN DO NOT REWRITF THE DISK WITH RANDOM PATTERNS,

IF SW 4 IS NOT SET THEN

sALL THE DISKS (PRESENT) ARE WRITTEN WITH RANDOM PATTERNS,

WRDSK: TST8 FRSTRT
8EQ 18
CLRB FRSTRT
BIT #SW4,@5WR
BEQ 18
BR BEGEX1
1s: MOV #25,SLPERR
MoV #PDR,R2
MOV DRVPRS,R3
2s: MOV #4872.,R0
MovVa (R2)+,R1
BIC #¥177778,R1
MOV R1,QDRV
CLC
ROR Rl
ROR R1
ROR R1
ROR R1
uov R1,2RKDA
MOV MAXBA,R4
suB BASEBR/,R4
ASR R4
BIC £377.,R4
SWAB R¢
cup R4,#12,
BLE 3s
MOV #12.,R4
3s: MoV R4,R1
cMP R4,RY
BLE 4$
Moy RO,R1
4s: SWAB R1
NEG R1
MOV R1,SS
MOV R1,@RKHC
JSR RS, GENBUF
5s1 «WORD 2
+WORD DRUF
MOV #DBUF, @RKBA
MOV #3,@RKCS
CON.RDY
JSR PC,CHKCS
ERROR 1

sRESTARTED AT 2107

3NO

JYES, CLEAR THE RESTART FLAG

3SW 4 SET?

INO

sYES, DONT REWRITE ALL 0ISKS WITH

sRANDOM PATTERNS

;LUP TO "28° ON EROR, SW 9 SET!
sPOINTER TO DRIVE #°S TABLE

s OF DRIVES PRESENT

;NUMBER OF SECTORS PER DISK
$GET THE FIRST AVAILABLE DRIVE
sPOSITION THE BITS (15,14,13)

3}BASE DISK BDDRESS
3CALCULATE MAXIMUM BUFFER

$CONVERT TGO WORDS
sKEEP ONLY WHOLE BLOCKS

sMAX OF 12 SECTORS

$GENERATE RANDOM DATA BUFER
3STARTING ADDRESS OF DATA BUFER

sFROM THIS BUS ADDRESS
JWRITE, GO

JWAIT FOR CONTROL RDY
$ANY ERROR?
7AN ERROR OCCURED WHILE DOING WRITE

SEQ 2058

SEQ 0059



MAINDEL«=11=DZRKHeF
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2n99
2100
21pl
2102
2103
2194
2195
2186
2197
2108
2109
2113
2111
2112
2113
2114
2115
2116
2117
2118
2119
2129
2121
2122
2123
2124
2125
2126
2127
2128
2129
2139

810404
o1p412
2198414
v10420
210422
210426

4106472
210472
210476
018500
810501

210502
#1506
o19510
918512

010514
016516

818520
219526

010530

22e5EP*T76

9327177
es1435
93279¢
po1832
104401
90042

p13746
194403
201
[.LT]

104401
104407
160400
803394

@05303
801247

932177
901493

952777

MAINDEC=11=DZRKH=F
DZRKHF.P1Y

2131
2132
2133
2134
2138
2136
2137
2138
2139
2149
2141
2142
2143
2144
2145
2146
2147
2148
2149
2158
2181
2182
2153
21%4
2185
2156
2187
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
21715
2176
2177
2178
2179
2188
2101
2182
2183
2184
2188
FAE1

616536
218540
2108544
a108550
P105%2

219556
010562
810566

010572
910574
810576
010602

10670
8106749
018672

210676
810782
010704
210796
018712
818714
e1e720

019722
812726
018732
219734
218736
ple74e
210742

818744
210746
210782

218754
210760

22-SEP=76

194416
912786
205737
201402
024737

813746
912746
200002

935737
801040
104401
980432

peeveen
200137

912708
gas720
100006
920027
@81373
204737
000462

ai27e0
232718
8014e4
203710
100402
105718
100165

985728
820027
201365

805737
198042

MACY11 27(1006}
28157

o0p4pe 170526
200377
81043e

e81502

201213

200018 170412

20819¢ 170476

MACY11 27(!@es6)
083187

eo1100
201264

214406

Q01244
#1eS7e

001264
210604

083376
281306

281326
214406

001306
Bioooe

201326

281456

24-0CT=76

13129 PAGE 47

EXERCISER PROGRAM

316588
6483

681

sIF s 3 Is

BIT
BEQ
BIT
BNE
TYPE
BR
«ASCIZ

Mov

TYPOS
«BYTE
«BYTE

TYPE
CKSWR
sue
BGT

DEC
BNE

BEGEX1t! BIT

24-0CT=76

BEQ

BIS

#BITS, ASWR
2377,R0

68

558

b4
€15><12>/WRITTIN
QODRV,~(SP)

1

]

+ 8CRLF

R4, RO
3s

R3
25

#SW3,aSWR
BEGNEX

$BIT6, AKWLS

13129 PAGE 48

EXERCISER PROGRAM

JTHE PROGRAM 18 GOING TO LOOP BACK TO THIS POINT AT THE END OF A PASS.

BEGNEX! CON,RESET

SCHECK IF THERE IS ANY UNFINISHED COMMAND IN THE G, WAITING TO BE EXECUTED,
3IF THERE IS NONE, GO TO THE “GENBRQ”" AND GENERATE 8 REQUESTS (COMMANDS).,

$AND PUT THEM IN THE Q, IF THERE IS AN UNFINISHED COMMAND, FIND OUT IF

MOV
TST
BEQ
JSR

#STACK,SP
DRVPRS
QMNGER
PCyGENBRQ

3ON THE DISK, YOU ARE ADVISED TO USE

IBASIC AND DYNAMIC TESTS,

JTYPE CURRENT STATUS

FITYPE ASCIZ STRING
33GET OVER THE ASCIZ

G RANDOM PATTERN,

SCHECK FOR SOFTWARE SWR CHANGE

DRIVE /

3DECREMENT SECTOR COUNT

JMORE DRIVES TO DO?

SET, ENABLE THE LINE CLOCK AND INITIALIZE COUNTS,

3KWilL CLOCK PRESENT?

JIF NOT, SKIF., NOTESIF KW11L IS
$NOT PRESENT SW3 SHQULD NOT BE SET
$OTHERWISE, A TIMEOUT WILL OCCUR,

$ENABLE KW1iL CLOCK

3SERVICED AT PRIORITY 7 (KWSRVE)

JCLEAR EVERYTHING IN DRIVES

SRESET S8TACK

JANY DRIVES LEFT IN SYSTEM?
3GO GENERATE 8 COMMANDS FOR THE Q

JTHERE I8 A PRIORITY COMMAND TO BE EXECUTED IMMEDIATELY.

QMNGER: MOV

is:

396581
6481

28
381

441
Ss:

JFIND OUT IF THERE IS A WRITE CHECK FUNCTION TO BE DONE IMMEDIATELY AFTER

1% wRITE, THAT WAS DONE PREVIOUSLY.

MmOV
RTI

TsT
BNE
TYPE
BR
+ASCIZ

HALT
JHP

MOV
TST
BPL
CHP
BNE
JSR
RR

LI
BIT
BEQ
8T
BMI
1818
BPL

78T
.14
BNE

8T
BPL

PPRLVL,=(8SP)
#18,-(8P)
DRVPRS

28

1658
643

START

#KEY RO
(RO} +

48

RO, PKEY+20
i3
PC,GENBRQ
CHFAFN

YKEY, RS
#BIT12,(RO)

(RQ)
PRICMND

(re)+
RO, #KEY*20
58

WCFLG
CHEAFN

3NEW PSW , RAISE PRIORITY

JRETURN PC WRESSRERMEFRREAS

3ANY DRIVES IN SYSTEM?

13TYPE ASCIZ STRING
33GET OVER THE ASCIZ
€15><12>/HALTING = PRESS CONTINUE TO RESTART AT *200°/<15><12><12><12>

3ANY UNFINISHED COMMAND

1IN Q

3IF NOT, GO GENERATE 8 MORE COMMANDS

JANY HIGH PRIORITY COMMAND IN O

JFINISHED?
1YES
3 IN EXECUTION?

;NO, GO PROCESS HIGH PRIORITY

JCHECK THE ENTIRE

4

7IS WRITE CHECK TO FOLLOW
1WRITE? IF NOT, BRANCH

TYES

SEG P62

SEQ @4h)
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2187
2188
2189
2192
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2208
2205
2296
2207
2208
2249
2219
2211
2212
2213
2214
2215
2216
2217
2219

010762
210766

2314772
218776

811902
211310
011212
211416
711024

811026
611832
211236
811240
911246
011052

811456

22-SEP=T76

813700
42702

216201
862700

922761
fB1413
2110837
916137
104027

895037
852719
ane64qr
812761
842710
852710

832137

MATINDEC=11=DZRKH=F
DZRKHF P11

2219
2229
2221
2222
2223
2224
2225
2226
2227
2228
2223
2239
2231
2232
2233
2234
2235
2236
2237
2239
2239
2249
2241
2242
2243
2244
2245
2246
2247
2248
2249
2254
2251
2252
2253
2254
2255
2256
2257
2258
2259
2269
2261
2262
2263
2264
2265
2266
2267
2268
2269
2219
2271
22712
2213
2274

A11962
011064
P11066
711872

211274
a11976
211100
@11104
$11119

811112
011116
#11129
a11122
011124
¥11126
vi11130
#11134
f11148
w11142

#11146

P11154
011152

211154
0111%6
911168
a11162
211164
0811166
811172
211176
211200
"11292

211204
911206
e11212

911214

B11216
et1122e

22-5FP=76

PUSOGH
PSR4
212746
noeVn2

195200
¥e137e
213746
#1274
©#00002

f12700
AR5710
108436
145710
180434
p1ieel
942791
1057614
100426
185761

921023

212002
222414

P05712
142412
105712
100410
#11203
©v42783
105763
100402
nau3al
pu1447

poS5722
220227
#1369

700470

#05720
n200217

MACY11 27(1806)

28157

001456
177400

902022
281306
200092

221162
poo2n2

291456
198080

880006
174340
200100

711520

¥ee0n2

201164

PRGOR2

MACY11 27(1066)

28:57

211074

291244
211112

201306

1717790
801426

201436

177770

291426

201326

2€1326

24+-0CT=T76
EXERCISER PR

MOV
BIC

MoV
ADD

CMP
BEQ
MOV
MOV
ERRO

CLR
BIS

7s: MOV
BIC
BIS

JMP

94-0CT=76
EXERCISER PR

13129 PpAGE 49
OGRAM

WCFLG, RO
#177440,R¢

PCMND(RD),; RL
#KEY,R2

¥2,2(R1)

1s

(RJ),SREGD

2(R1)+$REGL
R 27

WCFLG
#BIT15, (RY)
QMNGER
#6,2(R1)

#174349,(RB)

¥BIT6,(RD)

13129 PAGE §9
QGRAM

$GET #C FLAG

3LOWER BYTE CONTAINS KEY#X2 (OFFSET FROM
JKEY), OF THE WRITE FUNCTION

3GET POINTER

3sFROM ADDRESS OF THE KEY

$WHICH WAS USED FOR PREVIOUS

3WRITE

$CHECK THAT THE FUNCTION

$WAS A WRITE

;GET KEY CONTENTS

$GET THE FUNCTION INDICATED BY THIS KEY
$IF NOTs ERROR

JBEFORE DOING A WRITE CHECK A WRITE IS
7ALWAYS DONE, OCCURANCE OF THIS ERROR

¢ INDICATES THAT SOMEHOW AN ATTEMPT IS BEING
$MADE TO DO WRITE CHECK BEFORE A WRITE IS
$PERFORMED, THE KEY IN ERROR MESSAGE WAS
3 THE ONE WHICH GAVE RISE TO THIS ATTEMPT,
$THE FUNCTION CODE IS THE FUNCTION ASSOSCIATED
sWITH THAT KEY

$ABORT THIS WRITE CHECK

3SET UP BITS FOR WRT CHK

NOW

sCLEAR OUT THE UNNECESSARY
$FLAGS FROM THE KEY

3SET FLAG FOR WRITE CHECK, FOR
¢ THIS KEY

$NO HIGH PRIORITY COMMAND IN Q@

sNO HIGH PRIORITY COMMAND WAS FOUND IN THE Q, FIND OUT THE FIRST AVAILASBLE

sCOMMAND IN THE Qs

CHFAFN? CLR
o CLR
MOV
RTY

182 INCB
BNE
MOV
MoV
RTI

281t MoV

CH1: TST
BuI
TSTB
RMI
MOV
BIC
TSTB
BMI
TSTR

BRE

BR

1s: TST
BMI
TSTB
BMI
MoV
BIC
TSTE
BMI
CMP
BEQ

28 TST
cHe
BNE

BR

CH2: 8T
cue

RS
=(SP)
#15,=(SP)

RQ

o2
PPRLVL»»(SP)
$25,=(SP)

YKEY,RD
(rR2)

CH2

(R&)

cH2
(R2),R1
$177770,R1
BUSY(R1)
cH2
POS(R1)

(R2),R3
#1777784R3
BUSY(R3)
28

R3,R1
POSTION

(R2)+
R2,8KEY+20
1s

EXNSK

(R2)+
R/, $KEY+20

FOR EXECUTION,

3WAIT FOR ANY IMMEDIATE INTERUPT
sNEW PSW
SRETURN FOR RTI

$NEW PS#, LOCK OUT CPU
SRETURN FOR RTI #E%¥Rassddess

$UNFINISHED COMMAND?

7 IN PROGRESS?

+1S THIS DRIVE BUSY?

sHAS THIS DRIVE BEEN POSITIONED
;FOR ANY OTHER COMMAND, IF YES,
$SKIP, IF NOT, PROCEED

JCHECK IF THERE IS AY OTHER COMMAND
50N A DRIVE THAT IS NOT THE SAME

$AS THE PREVIOUS DRIVE. THIS COMMAND
$SHOULD NOT BE IN PROGRESS

$AND SHOULD NOT HAVE BEEN COMPLETED
$UNFINISHED COMMAND?

:IN PROGRESS?

318 THE DRIVE BUSY?

$IS THIS COMMAND ON THE SAME DRIVE?

$1F YES, GO AND POSITION THE COMMAND
sPOINTED TO BY R@, (BECAUSE THERE I3
$ONE MORE COMMAND THAT CAN BE PERFORMED
sON THE SAME DRIVE)

3CHECK REST OF THE Q

:IF THERE WAS NO EXECUTABLE COMMAND
;ON ANY OTHER DRIVE, THEN EXECUTE
sCOMMAND POINTED TO BY R

ICHECK ENTIRE Q

SEQ 2@62

SEG 2263



MAINDECe11«DZRKHaF
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2278
2276
2217
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2299
2291
2292
2293
2294
2295
2296
2297
2298
2299
2399
2301
2392
2323
2304
2305
2306
2387
2328
2329
2312
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2339

911224

211226
911232
211234

811240
011244
211250
911252
211254
211256
911260
011262
211264
211270
911274
911276

211302
211304
o11310
211312

211316

911322
811326

011339
911334
211340
011346
911350
211354
011356
211356
#11362
011364
211372

22-SEP=T76

pvi3ld4

195777
100402
poe137

n12700
932710
001414
205719
100412
105710
100410
f11001
pa27m1
165761
100402
900137

905720
020027
201355
00137

#0137

932710
pe1333

An4737
824737
812777
205046
n12746
0800902

195737
0801778
812777
800137

MAINDEC=11<=DZRKH=F
DZRKHF P11}

2331
2332
2333
2334
2335
2336
2337
2338
2339
2349
2341
2342
2343
2344
2345
2346
2347
2348
2349
2359
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2378
2371
2372
23713
2374

211376
11402
911406
211410
811412
811414
B11416
211420
911422
211426
211432

#11434
211436
011442

P11444

811446
811452

211456
r11462
011478
811472
811476

211500
011504
0911526
911514

22=5EP=7§

B12701
832711
801412
205711
100410
105711
109406
811102
@42702
195762
108005

pO5721
920127
201357

090425

810137
004737

004737
012717
pe5046
812746
800002

195737
891775
212777
g137a0

MACY11 27(1006)

08157

167779
0821344

281306
2p0820

177779
201426

811529

281326
021344

211528

220020

812072
020256
L1881

911356

801535

913164
911062

MACY§1
#8:57

001326
ooe020

177778
001426

201326

ee1536
912072

920256
oeoi

911560

981535

0131564
21536

167654

167646

27(1006)

167532

167524

04-0CT=76

13129 paAGE 51

EXERCISER PROGRAM

BNE

CHY

INO (UNPOSITIONED) EXECUTABLE COMMAND WAS FOUND IN THE Q, CHECK IF THERE
;IS ANY POSITIONED COMMAND IN THE G, WAITING TG BE EXECUTED,.

TSTB
BMI
JMP

182 MOV

252 BIT
BEQ
TST
BMI
TSTB
BMI
MOV
BIC
TSTB
BMI
JMp

383 TST
cCMP

BNE
Jup

$ENTER HERE

PRICMN: JMp

ARKCS
18
STATUS

$KEY/RO
¥B1IT4, (RO)

(RO),RI
$177779,R1
BUSY(R1)
33

EXCUT

(rB)+

RO, #KEY+20
23

STATUS

Excur

$IF THE CONTROLLER IS BUSY GO TO
18TATUS AND WAIT FOR INTERRUPTS
3IF THE CONTROLLER IS NOT BUSY FIND

;ANY POSITIONED COMMAND AND EXECUTE

sIT
$MAKE SURE COMMAND IS POSITIONED
sCOMMAND 1S UNFINISHED,

1IT IS NOT IN PROGRESS,
s THE DRIVE IS NOT IN BUSY

3G0 EXECUTE THE COMMAND IF THE

7ABOVE CONDITIONS ARE SATISFIED
SCHECK ALL COMMANDS IN Q

IF THERE IS A PRIORITY COMMAND TO BE EXECUTED,

GO EXECUTE NON-SEEK COMMAND,

SENTER THIS IF A COMMAND IS TO BE PREPOSITIONED (BEFORE EXECUTING A

sFUNCTION)

POSTION: BIT
BNE

JSR
JSK
MoV
CLR
MOV
RTI
181
TSTB
BEQ
MoV
JMP

@4-0CT=76

13:29

#8IT4, (RG)
CH2

C,POSK
PC+POSCMND
#111,@RKCS
-(sp)
¥i8,=(SP)

INTIFL

o4

$INTHND, @RKVEC
CHFAFN

PAGE 52

EXERCISER PROGRRM

EXNSK: MOV

183 BIT
8EQ
TST
BMI
TSTB
BMI
MOV
8IC
TSTR
BPL

2382 TST
CMP
BANE

BR

is: MOV

48 TSTB

#KEY,R1
#BIT4, (R1)

(R1)+R2
#177778,R2
BUSY(R2)
38

(R1)+
R1,#KEY+20
1s

EXCUT

R14SAVKEY
PC,POSK
PC,POSCMND
#111,@RKCS

=(SP)
#48,+(SP)

INTIFL

1
$INTHND, @RKVEC
SAVKEY,RO

JALREADY POSITIONED?
fYES, GO BACK AND CHECK IF REST OF THE
3COMMANDS IN THE Q ARE TO BE POSITIONED

$GO CHECK, & SET UP FLAGS

$SAVE INFO ABOUT PRESENT & PAST COMAND
sPOSITION THE COMMAND

sNEW PSW, DROP PRIORITY

$RETURN FOR RTI

sWAIT FOR INTERRUPT

$RE~ESTABLISH RK INTERRUPT VECTOR

$GO BACK AND CHECK IF ANY COMMANDS TO BE
sPOSITIONED OR EXECUTED

11S THERE ANY POSITIONED COMMAND IN
:THE Q. FINC OUT? IF THERE IS

$ONE EXECUTE THE POSITIONED COMMAND,
$BUT FIRST POSITION THE COMMAND (KEY)
$POINTED TO BY RO

FHEADS POSITIONED?

3FUNCTION COMPLETED?
sYES, BRANCH
$FUNCTION IN PROGRESS?

;DRIVE BUSY?

$CHECK ALL COMMANDS IN Q

3NO POSITIONED COMMAND WAS
3FOUND IN THE Q. SO EXECUTE
JCOMMAND POINTED TO BY RO

3AN ALREADY POSITIONED COMMAND HAS
$BEEN FOUND,

3SAVE POINTER TO THE COMMAND(KEY)
$WHICH IS ALREADY POSITIONED

$GO AND POSITION THE COMMAND(KEY)
$POINTED TO BY RO

$SAVE INFO ABOUT PAST & PRESENT COMAND
3}SEEK, IDE, GO

JALLOW FIRST INTERRUPT

SRETURN FOR RTI #Muswssrss

;DID INTERRUPT CCCUR?

$BR IF NOT

sREESTABLISH INTERRUPT ADDRESS
JRESTORE THE SAVED POINTER T0 KEY

SEQ 2064

SEC 2965



MAINDEC=11=DZRKHeF
DZRKHF. P11 22+8EP=76
2375
2376
2317
2378 911528 811001
2379 811522 9427921
2332 @11526 985710
2381 @1153@ 100004
2382 @11532 911837
2383 P11536 104030
2384
2385
2386
2387 B11540 400512
2398 011542 145710
2389 @11544 109604
2392 @11546 e11037
2391 $11552 104030
2392
2393 211554 @ABS04
2394
2395
2396
2397 @11556 125761
2358 $11562 188884
2399 @11564 216137
2432 @11579 12402
21p1 ©11572 002478
2482
2123
2304
2195
24956
2197 @11574 105777
2448 @1160¢ 100404
2409 011692 p@4737
2419 011686 104003
2411 #1161¢  pavde!
2112
2413
2414 211612 911902
2415 911614 (29392
2116 911616 942702
2447 0911622 Bo6302
2418 911624 210204
2419 11626 016285
2429
2421 011632 11577
2422
2423 @11636 32777
2424 011644 p0O1006
2325 811646 10137
2426 0911652 $@4737
2427 911656 154084
2428 211660 @n0435
2429
2439
MAINDEC=11=DZRKH=F
DZReHF P11 22-5EP=76
2431
2432
2433 011662 #16503
2434
24315 11666 122723
21436 011672 061437
2437
2438
2439 911674 a1e6503
2449 Q11700 052703
2341 911724 16577
2342 11712 016577
2143
2434 911720 904737
2145
2146 P11724 419377
2347
2448 011730 952719
2449 811734 052734
2459
2451
2452 011740 119461
2453, 211744 110437
2454 @11750 406137
2455
2456 ©#11754 8@4737
2457 @11760 @A4737
2458 @11764 @P0249
2459 611766 @n0137

MACY11 27(1886)

28157

177719

021162

021162

201426

BO1162

167422

82174¢

177779

802932
167372
ged10e

891250
921740

MACYI11
#8:57

220v02

200082

800982
200501
020204
AVBER6

820300
167272
299200
2v22p0

$01426
221534
021344

814334
016446

210556

167352

27(109¢6)

167312
167306

B4-0CT=76
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EXERCISER PROGRAM

EXCUT:

38

4s3

582

¥4=0CT=76

MOV
BIC
TST
BPL
MOV
ERROR

BR
TSTB
BPL
MOV
ERROR

BR

TSTB
BPL
MoV
ERROR
BR

TSTB
BMI

ERROR
BR

MoV
SWAB
BIC
ASL
MOV
MOV

MOV

BIT
BNE
MOV
JSR
ERROR
BR

(RB),RL
#177778,R1
(RO)

1s
(R3) s SREGO
32

ABRT1

(R2)

3s
(R2),SREG®
e

ABRTI

8USY(RY)
4s
R1,$REG2
2

ABRT

@RKCS

5¢
PCyGT4RG
3

ABRT

(RQ)R2

R2
£#177778,R2
R2

R2,R&
PCMND(R2) RS

(RS5),ARKDA

#R45,@RKDS
6$
R1¢SRDRV
PCrGT4RG

4

ABRT

13:29 PAGE 54

EXEKRCISER PROGRAM

6s:

NWRFNC?

ABRT:

ARRT1:

MOV

CMPB
BEQ

MOV
BIS
MOV
uov

JSR
MoV

BIS
BIS

MOVB
MOVB
JMP

JSR
JSR
NOP
JmMP

2(RS),R3
#2,R3
WRENC

2(R5)/R3
#501,R3
4(R5) s ARKWC
6(R5),RRKBA

PC,FNCMND
R3,@RKCS
#BIT7,(RO)
#8IT7,R¢

R4,BUSY(R1)
R4, INTFLG
STATUS

PC,DRVABT
PCrCHKDRY

QMNGER

JEXECUTE THE COMMAND POINTED TQ BY R@
sR¢ CONTAINS THE POINTER TO THE
sCOMMAND KEY

$GET DRIVE NO

s THIS COMMAND UNFINISHED?

$GET KEY

3IF NOT, ERROR

$AN RTTEMPT WAS MADE TO REEXECUTE A COMMAND
s THAT HAS ALREADY BEEN EXECUTED BEFORE,

s (ON DRIVE NO, GIVEN IN ERROR MESSAGE)

:IS IT IN PROGRESS?

3GET KEY
:IF YES, ERROR

$AN ATTEMPT WAS MADE TO REEXECUTE A COMMAND
3THAT IS IN PROGRESS (ON DRIVE NO., GIVEN
$IN EROR MESAGE)

718 THE DRIVE BUSY?

$GET DRIVE #

3 °BUSY’ FLAG FOR THE DRIVE (CONTAINED

;IN R1) IS SET, INDICATING THAT THE DRIVE
$1S *BUSY® AND ENGAGED IN AN ACTIVITY,
;STILL AN ATTEMPT #AS MADE TO INITIATE

3A FUNCTION ON THIS DRIVE, THIS IS AN
$UNEXCEPTED ERROR CONDITION,

{CONTROL READY SET?

$YES

:GET RKCS, ER, DS, DA

sCONTROL READY IS NOT SET, THIS IS AN
sUNEXPECTED ERROR CONDITION AT THIS
sPOINT OF EXECUTION, CONTROL SHOULD
3BE NORMALLY READY,

$FORM THE ADDRESS OF THE
s PARAMETER LIST FOR THIS
; COMMAND

$GET THE FIRST ITEM FROM LIST

;DISK ADDRES

:R/W/S RDY SET?

1 YES

$GET DRIVE ¢, FOR TYPING SERIAL #

;GET RKCS, ER, DS, DA

;R/%/S5 RDY IS NOT SET FOR THE DRIVE,

;A (NON®SEEK) FUNCTION WAS SUPPOSED

:TO BE EXECUTED ON THIS DRIVE. THIS IS
3AN UNEXPECTED ERROR CONDITIONS AT THIS

$POINT OF EXECUTION R/W/S RDY SHOULD
E NORMALLY SET.
JGET #¥UNCTION TO BE OONE

318 IT A WRITE FUNCTION?
SYES, IT IS WRITE
3IT*S NOT A WRITE FUNCTION

FGET FUNCTION TO BE DONE
3SET SSE,IDEsGO BITS
;GET WORD COUNT

$GET BUS ADDRESS

$SAVE INFO ABOUT PAST & PRESENT COMAND
3SET SSE,IDE, FUNCTION, GO

3SET FLAG INDICATING FUNCTION

s IN PROGRESS

;R4 CONTAINS OFFSET TO THE COMMAND KEY
s (FROM °KEY") BITS 9-3, BIT 7 I8 SET
$SET FLAG INDICATING DRIVE BUSY

$SET FLAG FOR INTERUPT USE

$ABORT THE FUNCTION
$GO CHECK., DRIVE ERRORS

SEQ 2966

SEQ 0067



MAINDEC =1 {«DZRKH«F
JZRKHF.P1!

2463
2461
2462
2463
2484
2465
2466
2467
2468
2469
2470
24714
2472
2473
2474
2475
2476
2477
2478
2479
2489

811772
@12000
012806
812012
212014
212016
012022
g12030
212036

012042
912646
012082
712056
912062

812066

22+SEP=76

216537
9316537
P24537
200000
peeoead
952723
813177
913777
9084737

218377
852710
a52704
110461
118437

a00137

MAINDEC=1{*DZRKH=F
DZRKHF P11

2481
2482
2483
2484
2485
2486
2487
2488
2489
2494
2491
2492
2493
2494
2498
2496
2497
2498
2499
2599
2501
2502
25083
2564
25085
25986
2587
2528
2589
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2529
2526
2827
2528
2529
2539
2531
2532
/13

e12e72
812074
912100
912104
012186
012112
912114

912116
912122
912124
012130
012132

912134
912136
012140
912144
812146
812152
2312156
P12164
012166
812172
212176
012200

212202
212296
012214
212220
012222
712230
912224
012236

912242
812250
212256
812262

912264
01227e
012274
912276
#1230

22-5EP=T76

a110at
242708
185761
100004
a19137
104002
200470

108777
100404
804737
104003
200454

911002
799003082
942702
706302
216203
211377
932777
801006
910137
904737
104004
9ea43t

110261
152761
232710
ooi006
112761
252718
00808482
252710

912777
21371717
105037
pee2s7

804737
004737
av240
895726
290137

MACY11 27(10@6)

28187

pesoRs
20eops6
916612

ecslel
012012
812014
920300

167154
ope2es
2008200
@01426
021534

021344

NACY11 27(1006)

88157
177770
861426

201162

167100
821740

17777

992032
167052
eenioo

281250
621740

801426
200200
000018

ao8377
e0o02e

080200
812394

201244
001538

014334
216446

210556

012012
012014

167174
167172

167832

081426

801436

166770
166764

94-0CTe76
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EXERCISER PROGRAM

WRFNC!

183
281

@4-0CT=76

wov
MoV
JSR
WORD
HORD
BIS
MoV
MOV
JSR

MOV
BIS
BIS
Move
Move

JMP

4(RS5), 18
6(RS),28
R5, GENBUF
[}

2

#101,R3
18, @RKNC
26+ 9RKBA
PC,)FNCMND

R3, @RKCS
#8177, (RO}
#BIT7,R4
R4,BUSY(R1)
R4, INTFLG

STATUS

13129 PAGE 56

EXERCISER PROGRAM

POSX?

1%¢

282

s

481

681

T8

MOV
BIC
TSTB
BPL
MOY
ERROR
BR

T8TB
BMI
JSR
ERROR
BR

MOV
SWAB
BIC
ASL
MOV
MoV
BIT
BNE
MoV
JSR
ERROR
BR

(RO),R1
#177778,814
BUSY(R1)
13
R1{,8REGO

2

Ts

@RKCS

28
PCrGT4RG
3

6%

(R®),R2
R2
¥177770,R2
R2
PCMND(R2) ,R3
(R3), 8RKDA
¥RWS, PRKDS
3

R, SRDRY
PC,GT4RG

4

63

R2,BUSY(R1)
#BITT,BUSY(RY)
¥BI13,(RO)

43

#377,P08(R1)
#8174, (RO)

5¢
$BIT7, (R2)

#INT18K, ARKVEC
PPRLVL,ARKSTAT
INTIFL

pC

PC+DRVABT
PCrCHKORY

(SP)+
QMKGER

)THE FUNCTION TO BE EXECUTED IS A
3WRITE FUNCTION

JGET % OF WORDS TO BE WRITTEN

$GET STARTING BA OF BUFFER

3G0 GENERATE BUFFER

ISAVE & OF WORDS

$SAVE STARTING BUS ADDRESS OF BUFFER
$SET IDE AKD GO BIT

3SET WORD COUNT

$SET BUS ADDRESS

$SAVE INFO ABOUT PAST & PRESENT COMAND

$ISSUE WRITE,IDE,GO
ISET FLAG INDICATING FUNCTION IN
sPROGRESS

$SET FLAG INDICATING DRIVE BUSY

3SET FLAG FOR INTERUPT USE

3R4 CONTAINS OFFSET TO THE COMMAND KEY
3 (FROM *KEY’) BITS @-3, BIT 7 IS SET

$INITIAL CHECKING PRIOR TO DOING
sPOSITIONING COMMAND POINTED TO BY RO
;DRIVE BUSY?

3GET DRIVE # FOR WHICH °BUSY’ 1S SET
1°BUSY” FLAG FOR THE DRIVE (CONTAINED
7IN RL) IS SET, INDICATING THAT THE DRIVE
3IS ‘BUSY’ AND ENGAGED IN AN ACTIVITY,
$STILL AN ATTENPT WAS MADE TO INITIATE
3POSITIONINGN ON THIS DRIVE, THIS IS AN
JUNEXCEPTED ERROR CONDITION,

3CONTROL READY SET?

$YES

3GET RKCS, ER, DS, DA

CONTROL READY IS NOT SET, THIS IS AN
sUNEXPECTED ERROR CONDITION AT THIS
SPOINT OF EXECUTION, CONTROL SHOULD

1BE NORMALLY READY. :

;STARTING WORD OF COMMAND TABLE

iR/W/S RDY SET?

1YES

3GET DRIVE #, FOR TYPING SERIAL ¢

IGET RKCS, ER, DS, DA

3R/W/S RDY IS NOT SET FOR THE DRIVE, A
; (POSITIONING) SEEK wAS SUPPOSED TO BE
3BE EXECUTED ON THIS DRIVE, THI8 IS
1AN UNEXPECTED ERROR CONDITION, AT THIS
$POINT OF EXECUTION R/W/S3 RDY SHOULD
3BE NORMALLY SET,

JSET FLAG INDICATING DRIVE BUSY

715 THIS A SEEK COMMAND

3SET FLAG INDICATING, THIS DRIVE POSITIONS
3SET FLAG INDICATING THIS COMMAND

sPOSITIONED, SET FLAG INDICATING
$FUNCTION IN PROGRESS

JSET UP RKi1 VECTOR

3PSW ON INTERRUPT

JCLEAR FLAG INDICATING = INTERRUPT
JOCCURRED

1ABORT THE FUNCTION
$GO CHECK, DRIVE ERRORS

$POP THE RETURN ADDRESS

8EL BH6S

SEQ AQgs69



MAINDEC=11=DZRKH=F MACY11 27(1066) ©04-0CT=76 13129 PAGE 57

DZRKHF P11 22=SEP«76 88157 EXERCISER PROGRAM SEQ 227e
2534 JAFTER ISSUING A SEEK FOR POSITIONING, AN INTERRUPT IS ALLLOWED TO TAKE
2535 $#PLACE. THIS HANDLER SERVICES THE FIRST INTERRUPT, WHICH OCCURS AS A RESULT
2536 ;OF THE SEEX BEING ACCEPTED.

2537

2538 212384 105237 981535 INT1SK: INCB INTIFL PINDICATE THAT INTERRUPT TOOK PLACE
2539 012316 253766 001244 390002 BIS PPRLVLs2(SP) JCPU PRIORITY TO 5 ON RETURN FROM

2540 s INTERRUPT

2541

2542 9812316 204737 820200 JSR PC,CHKCRDY ;CONTROL READY SET?

2543 912322 104005 ERROR 5 $CONTROL READY NOT SET AFTER THE FIRST
2544 s INTERRUPT ON INITIATING SEEK

2545

2546 212324 032777 020000 166672 BIT #5CP, RRKCS ;SCP BIT SET?

2547 212332 001403 BEQ 18

2548 912334 004737 222130 JSR PZ,RG4SDR $GET RKCS: ER, DS, DA AND DRIVE # FOR
2549 sTYPING SERIAL DRIVE ¢

2553 B12340 194012 ERROR 12 :SCP SET AFTER FIRST INTERRUPT ON

2551 ;ACCEPTING SEEK, A SEEK WAS INITIATED,
2552 ;AS A RESULT OF WHICH (THIS) FIRST
2553 s INTERRUPT OCCURRED, BUT SCP SHOULD
2554 sNOT BE SET AFTER THE FIRST INTERRUPT,
2555 $(IT GETS SET ONLY AFTER THE SEEK

25%6 ;1S DONE),

2557 ;THIS IS THE FIRST INTERRUPT

2558 sAFTER ISSUING SEEK

2559 @12342 217782 166654 18 MOV ARKCS, RO

2564 ©12346 842700 177768 BIC #177768,R0 sCHECK THERE IS A SEEK FUNCTION

2561 ©12352 9227908 AN0O10 cup #10,R0 3IN RKCS

2562 012356 891403 BEQ 28

2563 812368 nY4737 221749 JSR C»GT4RG 3GET RKCS,ER,DS,DA

2564 @12364 104006 ERROR 6 $RKCS DOES NOT CONTAIN *SEEK® FUNCTION,
2565 sA SEEK wWAS INITIATED AS A RESULT OF WHICH
2566 ; (THIS) FIRST INTERRUPT OCCURRED, RKCS
2567 :SHOULD CONTAIN THE SEEK FUNCTION BITS,
2568 ;BUT IT DID NOT

2569

2570 812366 @17700 166636 282 Mov @RKDA/RD FGET THE DRIVE ¥ FROM RKDA

2571 212372 942700 017777 BIC $17777,R0

2572 012376 @BA241 cLe

2573 0912490 @0V6100 ROL R3

2574 @12492 Q06109 ROL R2

2575 012404 00610@ ROL RO

2576 12406 06100 ROL R2

2577 912410 09106001 MOV R3 R

2578 912412 185761 201426 TSTB BUSY(R1) 3CHECK THIS DRIVE NO, WAS BUSY

2579 212416 106493 BMI 3s 30K, IF IT WAS

2580 @12420 810137 @A1162 MoV P1,3REGR $GET DRIVE #(FROM RKDA)

2581 2812424 104297 ERROR ? ;*BUSY® FLAG FOR THE DRIVE WAS NOT SET,
2582 sTHE DRIVE # (IN RKDA) WHICH CAUSED (?)
2583 $THIS (FIRST) INTERRUPT SHOULD HAVE BEEN
2584 1°BUSY’ (SOFTWARE FLAG), NOTE WHENEVER
2595 sANY OPERATION IS INITIATED ON ANY DRIVE
2586 $°BUSY® FLAG FOR THAT DRIVE IS SET,
2587 012426 116100 0201426 35t MOVB BUSY(R1),R®

2588 @12432 42702 17762¢ 1C £117628,R0 ;FORM THE ADDRESS OF

2589 ¢12436 2627m¢ 0on1326 a0D #KEY,R2 $THIS KEY

MATNDEC=11*DZRKH=F MACY11 27(1006) @4-0CT=76 13:29 PAGF 58

DZRKHF,P11 22=SEP=76 08157 EXERCISER PROGRAM SEQ 087!
2592
2591 812442 032719 000029 BIT #BIT4/(RP) $IS THE KEY ACTIVE FOR “POSITIONING®?
2592 012446 0921393 BNE 4s
2593 012450 010137 261162 Mov R1,SREGO $GET DRIVE NUMBER
2594 212454 134410 ERROR 18 $POSITIONING FLAG (IN THE KEY) IS NOT
2595 $SET FOR THE INTERRUPTING DRIVE (GIVEN
2596 s IN EROR MESAGE)

2597

2598 @12456 105761 DPB1436 451t TSTB POS(R1) $1S THE °POSITIONING’ FLAG SET?

2599 912462 @103 BNE S$

2600 012464 214137 Q01162 MoV R1,$REGE $GET DRIVE # FROM RKDA

2691 012470 jv401@ ERROR 14 $THIS INTERRUPT IS SUPPOSED TO BE AS
2682 $A RESULT OF INITIATING A (POSITIONING)
2623 sSEEK, WHENEVER A SEEK IS INITIATED
2604 $TO POSITION THE HEADS THE POSITIONING
2605 $FLAG (POS#) IS SET, OCCURANCE OF THIS
2646 $ERROR INDICATED THAT THE DRIVE #

2607 ; (FROM RKDA)GIVING THIS INTERRUPT DID
2508 $NOT HAVE ITS POSITIONING FLAG SET,
2689

2610 812472 PUSTIT 166524 563 TST ARKCS $ANY ERROR?

2611 012476 104044 BPL 88 iNO = RETURN

2612

2613 12560 832737 200240 001474 BIT *BIT5,ERCODE

2614 612506 201012 BNE 6s 3 SAME ERROR

2615 12510 P42737  Q0ARde PO1474 BIC #BITS, ERCODE

2616 012516 001426 BNE B

2617 @12520 952737 0200040 001474 BIS #B8ITS,ERCODE

2618

2619 912526 001737 022130 JSR C+RG4SDR JGET RKCS+ ER» DSs DA AND DRIVE # FOR
2629 s TYPING SERIAL ORIVE #

2621 612532 1084011 ERROR 11 ;BIT 15, ERR’ SET IN RKKCS AFTER FIRST
2622 $INTERRUPT ~ WHICH OCCURRED AFTER A
2623 JPOSITIONING SEEK WAS INITIATED., RKER
2624 3WILL CONTAIN ERROR BIT/S

2625 212534 042710 2P8020 652 BIC #BIT4, (RO) sCLEAR ‘POSITIONING’ BIT

2626 ©12542 105061 DP31426 CLRB BUSY(R1) ;CLEAR “BUSY” FLAG

2627 9212544 105061 AR1436 CLRB POS(R1) $CLEAR ‘POSITIONING’ FLAG

2628

2629 ©#12550 @D4737 PA15714 JSR PC/CLRERR $CLEAR THE ERKROR

2630 012554 652712 210990 BIS #8IT12,(RD) s INDICATE HIGH PRIORITY ON

2631 012560 185261 DO01446 INCB RETRY(R1) ; INCREMENT RETRY COUNT

2632 912564 126127 391446 206003 cMPB RETRY(R1),43 ;DONE RETRIES?

2633 12572 B03406 BLE as N0

2534 .

2635 012574 404737 0214334 78t JSR PC,DRVABT $ABORT THE FUNCTION

2636 912600 05061 081446 CLR RETRY(R1)

2637 ¢12604 005037 0801474 CLR ERCODE

2638

2639 9126164 200002 88 RT1



MAINDEC=11=DZRKHeF

DZRKHF,P11 22+=SEP=76
2649
2641
2642
2643 412612 884737
2644 012616 104013
2645
2646
2647 0126280 ©17746
2648 012624 04737
2649
2658 012638 912681
2651 @12632 185761
2652 012636 1MB403
2653 012640 004737
2654 012644 104014
2655
2656
2657
2658
2659
2660
2661 012646 1161080
2662 A12652 042700
2663 012656 p62790
2664 012662 232710
2665 012666 @01083
2666 @1267¢ p10137
2667 012674 104010
2668
2669
26790 012676 1085761
2671 9012782 p01203
2672 012704 810137
2673 012710 104010
2674
2675
2676
2677
2678
2679
2686 912712 904737
2681 @12716 peesel
2682
2683
2684
2685 012720 @17717
2686
2687 812726 @32777
2688 012734 001005
2689 012736 804737
26949 012742 @18137
2691 A12746 104015
2692
2693 012750 832777
2694 012756 2010807
2695

MAINDEC=11<DZRKH=F
DZRKHF,P11

2696
2697
2698
2699
2700

912768
912766

012770
212774

22~SEP=7%

832777
201060

195061
200287

MACY11 27(1@€€6)

28:57

020200

166372
922076
001426
921740

901426
177600
ov1306
280020

201162

001436
091162

916446

166272
ode100
021749
0012%¢

ealese

MACY1Y
98157

040000

201426

166302
166262

166240

27(1006)

166234

04=0CT=76
EXERCISER PR

SKCMPI  JSR
ERRO

182 MOV
JSR

MOV
TSTR
BMI
JSR
ERRO

28 MOVE
BIC
ADD
8IT
BNE
MOV
ERRO

3s: TSTB
BNE
MOV
ERRC

483 JSR
BR

MOV

BIT
BNE
JSR
MOV
ERRO

5§13 BIT
BNE

04=0CT=76
EXERCISER PR

BIT
BNE

CLRB
RTS

13:29 PAGE 59
OGRAM

PC,CHKCRDY
R 13

BRKDS,=(5P)
PCsCROTLF

(sP)+,R}
BUSY(R1)

23
£+ GT4RG
R 14

BUSY(R1),R0
#177680,R0
#KEY,R2
#BIT4, (RQ)
33
R1,SREGO

R 1o

POS(R1)

4s

R1i,SREGQ
R 10

PC¢CHKDRY
PFTERR

ARKDS, @RKDA

#RWS,RRKDS
538
PC,GT4RG
R1,SRORV

R 18

#SIN,RRKDS
PSINER

13129 PAGE 60
OGRAM

#HE, @RKCS
PORKER

BUSY(R1)
B

3THIS ROUTINE IS ENTERED UPON COMPLETION
sOF A SEEK OPERATION UNDER INTERRUPT MODE

$CONTROL READY SET?
sCONTROL RDY NOT SET, AFTER A SEEK
:DONE INTERRUPT!

GET DRIVE # THAT INTERRUPTED

3ROTATE BITS 15,14,13 TO POSITION
199142

3GET THE ROTATED BITS (pRIVE ID BITS)
;CHECK THAT DRIVE WAS BUSY

3°BUSY” FLAG FOR THE INTERRUPTING DRIVE

:(RKDS) WAS NOT SET. DRIVE # (15,14,13 « RKDS)
s INTERRUPTED AFTER SEEK WAS COMPLETE, BUT
1°BUSY’ FLAG CORRSPONDING TO THAT DRIVE

3WAS CLEAR, IF THE CORRECT DRIVE WAS

s INTERRUPTING *BUSY’ FLAG SHOULD HAVE

$BEEN SET.

;FORM THE ADDRESS OF THE

IKEY

;CHECK THAT POSITION BIT WAS SET

$GET DRIVE NUMBER

sPOSITIONING FLAG (IN KEY) IS NOT SET

;SET FOR INTERRUPTING DRIVE (GIVEN IN EROR
$MESAGE)

;CHECK POSITIONING FLAG WAS SET

3 *POSITIONING’ FLAG WAS CLEAR, WHEN
$DOING A (POSITIONING) SEEK, THE FLAG
3°POS#” IS SET TO INDICATE THAT DRIVE
315 POSITIONING HEADS (SEEKING), THIS
ERROR INDICATES THAT FOR THE INTERRUPTING
sORIVE (RKDS) POSITIONING FLAG WAS

$NOT SET,

3G0O, CHECK FOR DRV ERORS (DPL.DRU,DRY,WPS)
;IF THERE IS A DRV EROR, RETURN HERE
sTHE DRIVE HAS BEEN DESELECTED, ALL
3FURTHER COMANDS ON THAT DRIVE ABORTED
;RETURRN HERE IF NO DRIVE ERRORS

;GET THE DRIVE # FROM DRIVE ID BITS

s IN RKDS AND ADDRESS THE DRIVE

sR/W/S RDY SET?

;YES

$GET RKCS,ER,DS,DA

$GET DRIVE s, FOR TYPING SERIAL #

sR/W/S RDY NOT SET FOR INTERRUPTING
sDRIVE (RKDS), AFTER SEEK wAS COMPLETED,
3 *SIN” ERROR?

3 YES, BRANCH

FANY HARD ERROR?

JYES

N0 ERRORS DETECTED ON POSITIONING
$CLEAR BUSY FLAG FOR THIS DRIVE

SEC ¢@72

SEQ 0e73



MAINDEC=11=DZRKH=F
DZRKHF P11

2791
2702
2703
2704
2765
2706
27a7
2738
2769
2719
2711
27112
2713
2714
2715
2716
27117
2718
2719
2724
2721
2722
2723
272

2725
2726
2727
2728
2729
2732
2731
2732
2733
2734
2735
2736
2737
2738
27139
2749
2741
2742
2743
2744
2745

812776
213002
013006
913810
013014
713220
913024

813230

0130634

813236
213042
813246
$¥13952
813060
®13062
913266

e1327e
913074
813108
613102
713104
013112
@13114
913128

913122
013126

013130
713134
©v13142

213142
213146
613152
©¥13156
#13162

22=SEP=78

8047317
810137
194016
842710
165061
135061
204737

004737

#0432

195261
105061
195061
122761
281403
852719
200297

B52712
125061
210102
226382
Pv5262
p42710
104421
#e3207

p42710
900207

804737
n1o137
104017

804737
842710
125061
165061
#08725

MATNDEC=11=DZRKHeF
DZRKHF,P11

2746
2747
21748
2749
27159
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
27561
2762
2763
2764
2765
2766
2767
2763
2769
2779
2171
2712
271713
27174
2175
2776
27117
27178
2779
2787
2781
27182
2783
2784
2785
2786
27187
2798
2749
2792
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2331

$13164

213170
813176
813202

213204
913212
213214
913222
213222

@13226

913232
913234
013240
913242
#132406

013258
013254
013260
713264
913270
813274
913276

013300
813302
813304
f13310

a13312
#3314
213320
813322

22<3EP=T76

125037

813766
294737
104024

832777
ae1433
@a4737
200002
ni17746

204737

212685
195765
193403
310537
104007

105965
116529
742700
u627a0
n32719
0914014
1049020

195710
129403
a10537
104831

211002
242702
320502
901405

MACY11 27(1026)

#8357

221740
281252
2009229
821436
801426
216260

816172

001446
601436
001425
200083
210900

124028
901446

BB1672
210099
202165

219099

221740
AB1259

215714
220020
021436
801426

MACY11
68357

291534
#01244
20204
#20989
012612

166002
622878

041426

P01162

491436
231426
177769
901306
200010

301162

177770

391446

27(1006)

Wave2

166010

94=0CT=76 13:29 PAGE 61
EXERCISER PROGRAM

PSINER: JSR
MoV
ERROR
BIC
CLRB
CLRB
JSR

JSR
BR

PSRTRY! INCB
CLRB
CLeB
CMPR
BEQ
B1S
RTS
815
CLRB
MoV
ASL
INC
BIC
TYPMSG
RTS

-

PFTERR? BIC
RTS

PORKER: JSR
MOV
ERROR

JSR
BIC
CLRB
CLRB
BR

P GT4RG
R1,SRDRY
16

#8174, (RB)
POS(R1)
BUSY(R1)
PC,CLRSIN

PC,SINCNT

PFTERR

RETRY(R1)
POS(R1)
BUSY(R1)
#3,RETRY(R1)

is
#BIT12, (RO}
PC

s13AEAT fnD)
®184222,(R2)

. RETRY(R1)

R1,R2

R2
ABORT(R2)
#8IT12,(RD)
+M8G10

PC

#8IT12,(RB)
PC

pC, GT4RG
R1¢SRORV
17

PZ,CLRERR
#8174, (RO}
POS(R1)
BUSY(R1)
PSRTRY

04-0CT=76 13129 PAGE 62
EXERCTISFR PROGRAM

INTHND: CLRR

MOV
JSR
ERROR

183 BRIT
BEQ
JSR
RTI
2s: MOV

JSR

MoV
TSTB
BMT
MoV
ERROR

353 CLRB
Move
RIC
ADD
BIT
BEG
ERROR

48! TSTB
BMI
MOV
ERROR

383 Mov
BIC
CcHP
BEQ

INTFLG

PPRLVL,»2(SP)
PCs CHKCRDY
24

#SCP,BRKCS
28
PCsSKCMP

BRKDA, = (5P}

PC,CROTLF

(SP)+,R5
81ISY(R5)
3s
RS, $REG®
7

POS(RS)
BUSY(RS), RO
#177763,R0
¥KEY, RO
#BIT3,(RO)
4$

20

(R2)

5s

RS, SREGE
31

(RO),R2
#177770,R2
R5,R2

6%

3THERE WAS A “SIN’ ERROR ON
$DOING POSITIONING (SEEK)

$GET DRIVE ¥, FOR TYPING SERIAL #
3°8IN’ ON DOING (POSITIONING) SEEX
3CLEAR °POSITIONING’ BIT

sCLEAR POSITTIONING FLAG

$CLEAR BUSY FLAG FOR THIS DRIVE
;CLEAR "SIN® ERROR

$KEEP COUNT OF “SIN’ ERRORS, IF MORE
;THAN ‘MAX’ DESELECT THE DRIVE
sRETUN HERE IF COUNTEMAX

JRETURN HERE IF COUNT LESS THAN MAX
?INCRMNT REETRY COUNT

JCLEAR POSITION FLAG

$CLEAR BUSY FLAG

;DONE ALL RETRIES?

$YES

$SET HI PRIORITY ON RETRY

$RETURN

TE COMMAND ABORTED
RETRY COUNT FOR FUTURE USE

NDICA

FTLH.
1CLEAR
3 INCREMENT ABORT COUNT

JCLR HI PRIORITY BIT
3PRINT ABORT MESSAGE

$CLERR HI PRIORITY BIT IF SET

$1F ANY ERROR BIT IN RKCS SET
$GET DRIVE #, FOR TYPING SERIAL #
$ON DOING POSITIONING (SEEK)
JENTER HERE

;GO CLEAR THE HARD ERROR

FiCLEAR POSITIONING BIT IN KEY

$CLEAR PQSITIONING FLAG FOR THIS DRIVE
$CLEAR BUSY FLAG FOR THIS DRIVE

$ENTER THIS ROUTINE WHEN AN INTERRUPT
$OCCURS, NOTE THERE IS ONE OTHER

$ INTERRUPT ROUTINE= °“INTISK*

$CLEAR FLAG TO INDICATE THAT

AN INTERRUPT OCCURED,

3CPU PRIORITY TO 5 ON RTI

sCONTROL READY SET?

$CONTROL RDY CLEAR AFTER INTRUPT ON COMPLETION

$OF FUNCTION, IT SHOULD BE SET
;SCP SET? SEARCH COMPLETE?

GO TO SEEK COMPLETE ROUTINE

$GET THE DRIVE % TO WHICH

$ THE COMMAND WAS ISSUED UNDER

$ INTERRUPT MODE

$ROTATE BRITS 15,14,13 TO POSITION
39,1,2

;POP OFF THE DRIVE * FROM THE STACK
;CHECK THAT DRIVE WAS BUSY

$“BUSY’ FLAG FOR THE INTERUPTING DRIVE
3WAS NOT SET, WHENEVER ANY ACTIVITY

;1S INITIATED ON A DRIVE, THE (SOFTWARE)
$°BUSY” FLAG IS SET TO INDICATE THAT
sDRIVE IS BUSY DOING SOMETHING,
$OCCURANCE OF THIS ERRQOR INDICATES

; THAT THE “BUSY’ FLAG FOR THE INTERRUPTING
sDRIVE (RKDA) I5 CLEAR!

3CLEAR THE POSITION FLAG

$GET THE ADDRESS QF THE

s COMMAND KEY

3CHECK IT*S NOT A SEEK FUNCTION

; (SOFTWARE) FLAG FOR THE INTERRUPTING
:DRIVE (RKDA) INDICATES THAT A SEEK
3FUNCTION WAS BEING EXECUTED ON THE
;DRIVE, IF THAT®S THE CASE, SCP BIT SHOULD
;HAVE SET ON SEEK DONE INTRUPT, BUT IT
$WAS NOT, NOTE, HERE THERE IS A CHANGE
sOF MULTIPLE ERRORS OR ERROR
$MISINTERPRETATION

:CHECK THAT FUNCTION IN

;PROGRESS BIT WAS SET

$GET DRIVE NUMBER

;IF NOT, ERROR

3 "FUNCTION IN PROGRESS® FLAG (IN THE KEY)
$WAS NOT SET FOR THE INTERRUPTING DRIVE,
$IF THIS DRIVE WAS BUSY DOING THE
sFUNCTION, THE ABOVE FLAG SHOULD BE SET.
sCHECK THAT THE INTERRUPTING

sDRIVE (IN RKDA) IS THE SAME AS

3 THE DRIVE IN THE KEY

SEQ @275



MAINDEC=11eDZRKH=F
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2082
2823
2994
2008
2006
2897
2808
2899
2810
2811
2812
2813
2814
2815
2616
2817
2818
2819
2920
2821
2022
2823
2824
2825
2826
2827
2828
28729
2938
2831
2832
2933
2834
2835
28136
2837
2938
2939
2849
2041
2842
2843
2044
2845
2846
2847
2048
2849
285%¢
2851
28%2

213324
013330
013334
013336
813340
213342
213346
913380
913354
213356
813362
@13366

813372

#13376
813400
213406
213412

913414
813420
813426
913432

813434
213442
913444

913450
913452
913456

P13462

913464
613470
913476
913500
213504
013810

213512
913516

a1352¢
213526
913530
913536
013540

22«SEP~T6

210537
010217
104032
206302
911003
a19037
990383
042703
206383
217724
e42704
816305

126504

201406
216537
910437
104033

@42710
142761
204737
200002

932777
201426
804737

104016
204737
0904737

800002

105261
122761
801405
252710
042710
200002

204737
220002

832777
291076
@32777
901002
090137

MAINDEC={1«DZRKHeF
DZRKHF PI1L

9%
2054
2858
28%6
28%7
28%8
28%9
28690
2861
2862
2863
2864
286S
2866
2867
2868
2869
2874
2871
2872
2873
2874
20878
2876
2877
2878
2879
2088
2881
2982
2883
2804
2885
2886
2887
2898
2089
2899
2891
2882

913544
213552

913554
#13562
013564
913872
P13874

013602
913606

913612
813620

913622
9136390
013632
913640
013642

213650
613654
013660
013664
$13670
913674
213780

813782
213728
213710

913714
813720

22«85EP=78

8327717
001417

832737
201054
242737
821052
252737

205262
104421

832717
f01417

032737
201031
042737
001027
852737

005262
184421
194421
064737
004737
204737
194021

822704
001002
984737

09006137
8008137

MACY11 27(10@6)

08157

201162
001164

081536
177770
165640
177761
002032
800002

208002
201164

0090200
200200
016446

201000

222130

216060
916172

001446
298003

210000
400020
214334

840000
100000

814206

MACY11
98157

228001

802001
#08de1
#00091

001632
08287e

290002

80P0R2
002202
800002
201682
002076
e02120
@21644

821772
022134

600004
017916

0814066
214124

21162

081426

165554

001446

165474
165464

27(1006)

165446

201474
201474

621474

165400

001474
021474

201474

24-0CT=76 13129 PAGE 63
EXERCISER PROGRAM
MOV RS, SREGO
MOV R2,8REG!
ERROR 32
68 ASL R2
MoV (RG)I,R3
Moy Re, SAVKEY
8WAB R3
BIC ¥177778,R3
ASL R3
MoV 8RKCS,R4
8IC #177761,R4
MoV PCMND(R3),RS
CHPB 2(R5),R4
BEQ 78
MOV 2(RS),$REGP
MOV R4,SREGL
ERROR 33
161 BIC #81T7,(RQ)
BICB #BIT7,BUSY(R])
JSR PC,CHKDRV
RTI
BIT #SIN, @RKDS
BEQ 108§
JSR PC,RG4SDR
ERROR 16
JSR PC,CLRSIN
JSR PC, SINCNT
RTI
INCB RETRY(R1)
CMPB #3,RETRY(R1)
BEQ 8s
8IS 4BIT12, (RO}
BIC 48174, (RE)
RTT
881 JSR PCeDRVABT
983 RTI
108 BIT $HE,QRKCS
BNE HRDERR
BT #ERR, ARKCS
BNE SFTERR
Jup NOEROR
04-0CT~76 13129 PAGE b4

EXFRCISER PROGRAM

SFTEPR! BIT
BEQ

BIT
BNE
BIC
BNE
-3¢ 1

INC

TYPMSG
181 BIT
BEQ

BIT
BNE
BIC
BNE
BIS

INC
TYPMSG
TYPMSG
JSR
JSR
JSR
ERROR

6

CNP
BNE
JSR

i
48

Jup
JMP

#4CE/ 8RKER
13

#81ITO,ERCODE
3s
#8173, ERCODE
43
#8ITd,ERCODE

WCECN(R2)
'M8G2

#CSE,ERKER
k]

#8ITt,ERCODE
is
#8IT{,ERCQDE
43
#8IT1,ERCODE

CSECN(R2)
rMS8G3
»MSGS
BC,TYPFN
PC,GETINF
PC,CTSDRV
21

#4,R4
s
PC,OATCHK

CMNERR
CMRABT

1GET EXPCTD DRIVE NO,
3GET DRIVE NO, RECVD
$UNEXPECTED DRIVE NO., INTERRUPTED

JGET POSITION OF THE PARAMETER
3LIST FROM THE KEY

sCLEAR ALL BUT FUNCTION CODE
$CHECK THAT THE FUNCTION IN
3IRKCS AND THE KEY ARE SAME,

#1IF NOT,» ERROR

$GET EXPCTD FUNCTION CODE IN RKCS

3GET CODE RECVD

JFUNCTION CODE THAT IS IN RKCS AFTER THIS
3 INTERRUPT OCCURED IS NOT THE EXPECTED ONRF
JCLEAR ‘FUNCTION IN PROGRESS” BIT

;CLEAR BUSY FLAG FOR THIS DRIVE

$CHECK FOR DRIVE ERRORS

3IF THERE WAS ANY DRIVE EROR

:DESELECT THE DRIVE AND EXIT

3IF NO ERROR, RETURN HERE

$8IN ERROR?

1GET RKCS, ER, DS, DA AND DRIVE # FOR
$TYPING SERIAL DRIVE #
$SIN ERROR

3HELP COUNT OF SIN’S. IF MORE

$ THAN MAXM ALLOWABLE, DESELECT THE DRIVE
SJRETURN HERE IF COUNTZMAX

sRETURN HERE IF LESS THAN MAX

$ABORT THIS FUNCTION

3HARD ERROR?

1SOFT ERROR?
IYES
INO

1THERE WAS A SOFT ERROR

$WCE?

JALREADY WORKING ON A WC ERROR?
IYES = IGNORE THIS QNE

$ANY OTHER ERROR?

1YES = ABORT THIS FUNCTION

J8ET THE WC ERROR BIT

3 INCREMENT WCE COUNT FOR
3THIS DRIVE

1C8E?

$ALREADY WORKING ON A CS ERROR?
JYES = IGNORE THIS ONE

JANY OTHER ERROR?

JYES = ABORT THIS FUNCTION

38ET THE C8 ERROR BIT

$INCREMENT CSE COUNT FOR THIS DRIVE

3GO TYPE QUT THE FUNCTION THAT GAVE ERROR

JSAVE DRIVE ¢, FOR TYPING SERIAL ¢
380FT ERROR ON PERFORMING A DATA

s TRANSFER RKDA PRINTED OUT IN ERROR
jMESSAGE IS BROKEN DOWN INTO DRVE 1,
JCYL # SEC #, SUR ¥

$1WAS IT A READ FUNCTION?

1GO0 CHECK THE DATA READ

SEG 2976

o

2 ee??



MAINDEC=11«DZRKH=F
DZRKNF.F11

2893
2894
2895
2896
2897
2898
2899
2308
2991
2982
2903
2904
2945
29p8
23e7
2998
2309
2912
2911
2312
2913
2914

213724
913732

813734
913742
813744
813752
813754

213762
¥13766

9137172

213776
714004

014806
614314
814516
014524
614026

014334
e1404e

@14944
214059

@14454
014262
214264

214266
914272
214100

814102
2141192
214116
214122

214124
#4130
$14134
e1414@
nta146
014150
014152
914156
714162

22=8EP-76

832717
poL1421

832737
901051
942737
201064
852737

005262
205262

104421

232777
ga1417

932737
001024
#42737
n01037
7852737

205262
104421

164421
004737

204737
204737
194022

195261
122761
/01411

052777
242777
224737
202002

895337
104421
6047137
832777
#01416
164416
010137
060241
206037

MAINDFC=11=DZRKHeF
NZRKHF, P11

2949
29%8
2951
2952
2953
2954

@14led
atarve
914174
014220
@14202
#14204

22-SEP-76

9096037
@n6237
ad6037
194420
104416
290082

MacCyty
#8157

2102e8¢

¢doend
ad2004
2voeR4

321682
201562

202062
167748

gvevie

801562
eo2ted

202120
921644

021772
222134

61446
200083

610000
208220
215714

221474
2e2532
214334
212000

2e15e2

001582

MACY11
083157

#e1502
001522
oe1582

27(10066)

165266

281474
281474

201474

165214

001446

165426
165420

165052

27(16e6)

24=0CT=76
EXERCISER PROGRAM

HRDERR?

183

283

CMNERR?

CMNRABT?

BIT
BEQ

BIT
BNE
BIC
BNE
BIS

INC
INC

TYP™

RIT
BEQG

BIT
BNE

a1
81l

BNF
BIS

INC
TYPM

TYPM
JSR

JSR
JSR
ERRg

INCB
CMPB
BEQ

BIS
BIC
JSR
RTI

CLR
TYPHM
JSR
BIT
BEQ
CON,
MOV
cLe
ROR

24=0CT=76
EXEKCISER PROGRAM

3s:

ROR
ROR
ROR
DRV,
CON,
RTI

13:29 PAGE 65

#SKE,ARKER
1%

¥BIT2,ERCODE
CWMNERR
#B8IT2,ERCODE
CMNABT
#81T2,ERCODE

SKECN(R2)
HECN(R2)

5G  +MSG1

#167746,aRKER
28

*BIT3,ERCODE
JMNERR

48773, EROGDE
IT3,ERCGOE

CMHABT
¥BIT3,ERCODE

HECN(R2)
SG  1MSG4

SG  1MSGS
PC.TYPFN

C+GETINF
PcsGTSDRY
R 22

RETRY(R1)
#3,RETRY(R1)
CMNABT

#BIT12,RSAVKEY
#BIT4,RSAVKEY
PC,CLRERR

ERCODE

SG  1M5G27
PC,DRVABT
#SKE, @RKER
3s

RESET
R1QORV

QDRYV

13:29 PAGE 66

QDRY

QDRV

QDRV
RESET
RESET

s1IF THERE WAS A HARD
$ERROR DURING THE DATA
1 TRANSFER ENTER HERE

3SKE?

sALREADY WORKING ON A SK ERROR?
YES = IGNORE THIS ONE

$ANY OTHER ERROR?

1YES = ABORT THIS FUNCTION

sSET THE SK ERROR BIT

7 INCREMENT COUNT FOR SKE
:ON THIS DRIVE

:ANY HE BESIDES SKE?

sALREADY WORKING ON A HE ERROR?
$YES = IGNORE THIS ONE

;ANY OTHER ERROR?

$YES = ABORT THIS FUNCTION

3SET THE HE ERROR BIT

$ INCREMENT HE COUNT FOR
s THIS DRIVE

:PRINT “ON DOING*
$GO PRINT QUT THE FUNCTION
3WHICH GAVE THIS ERROR

$SAVE DRIVE #, FOR TYPING SERIAL #
HARD BRROE on DQING DATA XFER

s INCREMENT RETRY COUNT
33 TRIES IN ALL?
$YES, ABORT THIS FUNCTION

3INDICATE HIGH PRIORITY ON RETRY
SCLEAR °POSITIONING HEADS’, IF SET
3CLEAR THIS ERROR

$CLEAR ERROR CODE

$ABORT THE FUNCTION

$SEEK ERROR?

:NO

$RESET THE CONTROLLER

31SET DRIVE NUMBER

sCLEAR THE °C* BIT

3LEFT JUSTIFY DRIVE NUMBER

$LEFT JUSTIFY DRIVE NUMBER
SLEFT JUSTIFY DRIVE NUMBER
$LEFT JUSTIFY DRIVE NUMBER
$RESET THE DRIVE

sRESET THE CONTROLLER
sTHIS DATA TRANSFER

SEC 2878

SEQ 0073
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2955
2956
2957
29%8
2959
2360
2961
2962
2963
2964
2965
2966
2967
2968
2969
2979
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2782
2983
29r4
2985
2996
2987
2988
2989
2999
2991
2992
2993
2994
2995
2996
29917
2998
2999

014206
214212
014214
914229
914224
014226
014227

014230
014234
p14240
914246

914252
@14256
@14260

914264
914270
014272
914300
014302

214396

814312

814314
914320
014322

214326
014332

22-SEP=T76

105761
901406
104421
116146
104403

a02

209

$¥05037
175061
242771
204737

722704
21302
204737

n22704
p81011
932777
201412
52703

010337

000407

p22704
pO1002
2835037

852710
0p20002

MAINDEC=11-DZRKH=F
DZRKHF,P11

32990
300t
3002
3903
I904
3095
3006
3997
3008
3999
3210
3211
3012
3213
3014
3915
3216

014334
f14336
214342
214346
914352
914354
®14356
914362
214370
014372
914376
214400
014404

22-5EP=76

210246
105961
52710
p42710
10102
096302
p05262
826227
083402
20137
212602
104401
802207

MACY11
28157

PB1440

2e2604
BU1446

901474
B21446
plo0oe
220714
20ove4

217016

009002
003048

160200

001456

008006
21456

100020

MACY11
28157

001446
104080
pleeoge

001672
281672
716220
802165

27(1€06) @4-0CT=76 13329 PAGE 67
EXERCISER PROGRAM

NOEROR! TSTB
BEQ
TYPMSG
Move
TYPOS
«BYTE
«BYTE

163 CLR
CLRB
165270 B1C
JSR

CMP
BNE
JSR

283 cHpP

BNE

165236 BIT
BEQ

BIS

MOV

BR

3s: cup
BNE
CLR

483 BIS
Sss RTI

3IF THERE WAS NO HARD OR
3SOFT ERROR ON DATA TRANSFER
SENTER HERE

RETRY(R1)

1s

+MSG28

RETRY(R1),=(SP}

2
a

ERCODE

RETRY(R1)

#BYT12,RSAVKEY ;CLEAR PRIORITY BIT IF SET

PC,STATSTC 3G0, COLLECT STATISTICS ON THIS
sDATA TRANSFER

44,4 sWAS IT A °READ® FUNCTION?
2%
PC,DATCHK $IF IT WAS "READ", CHECK THE DATA

#2/R4 SWAS IT A “WRITE® FUNCTION?

35

#BITS,RSAVKEY IS *WRT CHK” TO FOLLOW THIS

4 $WRT* FUNCTION?

#BIT15,R3 ;SET FLAG BIT TO INDICATE
FTHAT WRITE CHECK SHOULD
$FOLLOW THIS WRITE

R3,WCFLG 3SET UP WC FLAG TO INDICATE
$THE ABOVE, THE LOWER BYTE
;CONTAINS THE PQINTER TO THE
$COMMAND LIST, WHICH WILL
JBE USED, FOR DOING WRITE CHECK

S8 ;IF WRITE CHECK IS TO BE DONE, DONT
$SET BIT 15 OF THE KEY TILL WRT CHK
115 DONE

#6,R4 $WRT CHK FUNCTION?

4$

WCFLG JCLEAR WR CHK FLAG

#BIT15,(RQ) 3SET FLAG TO INDICATE THIS

JFUNCTION IS COMPLETED

27(1e@6) ©@4=0CT=76 13129 PAGE 68
EXERCISER PROGRAM

DRVABT: MOV
CLRB

BIS

BIC

MOV

ASL

INC

gnee10 CMP
BLE

JMP

183 MoV
TYPE

RTS

$ABORT THE FUNCTION ON DRIVE POINTED TO BY Rl
;CLEAR ASSOCIATED FLAGS
JDROP THE DRIVE IF MORE THAN 8, ABORTS

R2,«(SP) $SAVE R2

RETRY(R1)

104008, (RD) sINDICATE THAT FUNCTION IS ABORTED
#BIT12,(RD) ;CLEAR HIGH PRIORITY BIT IF SET
Ri,R2

R2

ABORT(R2)

ABORT(R2),%1¢

18

DSELCT 3DROP THE DRIVE

(sP)+,R2 JRESTORE R2

sMSG10 :TYPE "ABORTED"

PC sRETURN

SEGQ 208e

SEQ 0981
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3017
3918
3019
3929
3221
3222
3023
3024
3925
3826
3427
3928
3929
3230
39831
39832
3033
3034
3035
3936
3337
3038
3839
3942
341
3942
3¢43
3044
3345
346
3347
3248
3349
3250
3451
3452
3453
3954
3255
3956
3057
3%58
3059
3966
3961
3262
363
3061
3065
3366
3367
3068
3069
3870
3271
3372

814406
214419
014414
614416
814424
814430

014450
214450
614454
614456
614463
p14464

p14470
814476
914500
014506
614519
214512
214514
814516
014522
014526
014539
©1453¢
614540
914544
814552
914554

814556
914562
914566
214578
014572
814574
814600
214604
614606
P14632
014614
214620
014622
714624

22-5Ep=756

124407
805337
9210825
913737
1044081
900487

813748
295216
184405
984737
fve137

932717
881422
232777
801410
pe5727
péBBeY
901013
905237
804737
200406
905037
1044061
204737
9327177
pR1401
#2000

894737
2127060
210064
405001
210120
862701
822701
781372
g12700
212005
812701
on5220
P05281
281375

MAINDEC=11=DZRKHeF
DZRKHF,P11

3073
3974
3975
3076
3377
3478
3¢79
30482
3481
32482
3283
3984
3285
3¢36
3487
3988
3299
3290
3491
3292
3093
3294
3995
3496
3097
3098
3159
3108
3181
3102
3183
3104
3195
3136
3127
3198
3109
31123
3111
3112
3113
3114
3115
3116
3117
3118
3119
3129
3121
3122
3123
3124
3125
3126
3127
3128

014626

014632
914640
314642
914644
014646

@14652

214654
914660

P14662
814666
214672

@#14674
814676
814742
014724
914726
@14712
014720
a14724

814726
214734
314742

614744
614750
614752

014754
p14760

214762
814766

814770
814774

¥14776
215002
2150086

915910
215014
2150816
215020

015824

22-SEP=76

604737

Q22737
2810632
305000
200420
p04737

725636

213746
835046

213746
2a4737
295726

212609
822037
391001
#5390
nB5037
116037
195737
160016

142737
132737
2021404

205737
801730
P20403

Pe5737
ee1332

PV4T737
825642

813746
245046

p13746
004737
@25726

921627
edienl
265316
212637

@04737

MACY{1 27(1206)

28157

282056

001236
014432

221199

921024
022612
202400

200081

014512
326556

914512
@01213
021124
#0604Y

222564
291306

290400
204000

981326
177740

MACY11
98357

#15676

PA6o01

025504

925640

781526
225120

©0r1264

041502
991254
801502

ea0200
2900021

#15632

015632

w25504

#25644

211526
225129

002093

821512

0925504

$02056

164442
164432

164366

27(1006)

201264

801592

201502
we1502

94-0CT=76 13129 PAGE 69
EXERCISER PROGRAM

;THIS ROUTINE GENERATES THE 8 COMMAND REQUESTS AND PUT THEM IN THE QUEUE, THE
sFOLLOWING PARAMETERS ARE GENERATED RANDOMLY?

:1, DRIVE NUMBER ON WHICH THE COMMAND WILL BE PERFORMED,

32, FUNCTION TO BE PERFORMED,

;3, DISK ADDRESS = CYLINDER, SURFACE, SECTOR.

34, STARTING BUS ADDRESS.,

;5. WORD COUNT FOR DATA TRANSFER,

3THE QUEUE IS LOCATED AT *CMND’ (TO “CMNDB?),

GENBRQ? CKSWR

REPCNT $DECREMENT REPETITION COUNT
BNE s sCONTINUE IF NOT @
MoV PCNTR,REPCNT sREESTABLISH REPETITION COUNT FOR EXERCISER
TYPE #8655 s3TYPE ASCIZ STRING
BR 648 33GET OVER THE ASCIZ
5165583 LASCIZ <15><12>/END OF PASS/
6452
MOV $PASS,=(SP)
INC (sp)
TYPDS
JSR PC,REPSTAT
JHP $EOP
153 BIT #SWB, ASWR
BEG 28
BIT #SW@3, PSWR $SWITCH @ SET ?
BEQ as $8R IF NOT
TST (PCH+ sCHECK INDICATOR
788 LHORD B sTYPE TIME INDICATOR
BNE 28 $BR IF TIME ALREADY TYPED
INC 78 3 INCREMENT THE INDICATOR
JSR C)TIMTYP sTYPE THE TIME (IF SWR 83 SET)
BR 28 ;CONTINUE
8s: CLR 78 sCLEAR THE INDICATOR
TYPE s SCRLF
JSR PCyREPSTAT
2¢: BIT #SW5, ASWR SHALT?
BEQ 3s $NO
HALT 3YES, PRESSING CONTINUE RESUMES PROG EXECUTION
3s: JSR PC, CHDPRS SCHECK IF ANY DRIVES PRESENT
as: MoV #KEY/sRO
MoV R?/R4
CLR R1
582 MOV R1,(RO)+ $CLEAR THE 8 COMMAND KEYS
ADD $400,R1 sBITS 6,9,12 INDICATE THEIR
cMp $4204,R1 $POSITION @/1,2+3/4,5,6,7
BHE S$
MOV #CMND, RO 3CLEAR THE PARAMETER TABLE
MOV R2,RS
MoV #-40,R1 sFOR THE 8 COMMANDS IN Q
[1H] CLR (R@)+ 3(8X4) WORDS IN ALL
INC Rl
BNE 6%

©4-0CT=76 13:29 PAGE 79
EXERCISER PROGRAM

JSR PC,CLRFLGS ;CLEAR THE FLAGS PERTAINING TO THE 8
$COMMANDS IN THE Q
sR4 CONTAINS "KEY®
7RS CONTAINS “CMND’

GENT: CMP #1,DRVPRS $ONLY | DRV PRESENT?
BNE 228 $NO
CLR RO s YES
BR 3s
228 JSR PCy+SRAND JGENERATE A RANDOM NUMBER

$GET A RANDOM DRIVE NUMBER
;FROM THE ARVAILABLE DRIVES

RSDRVL
MOV RSORVHs =(SP) sPUT LOW DIVIDEND ON STACK
CLR =(8P) CLEAR HIGH DIVIDEND AND PUSH
$IT ON STACK
MOV DRMAP, =(SP) :PUSH DIVISOR ON STACK
JSR PC,R#$D1IV GO TO THE ‘DIVIDE’ SUBROUTINE
ST (sP)+ sDISCARD THE REMAINDER, QUOTIENT 15
sNOW ON TOP OF THE STACK
MOV (SP)+,R0Q
cHP R?:DRVPRS $MAKE SURE CORRECT MAPPING IS DONE
BNE 3s
DEC RO s *QDRVE’ CONTAINS RANDOM DRIVE NO,
3s: CLR QDRV
MOVB PDR(R3),QDRY
TSTB QDRY sTEST IF TYPE F DRIVE
8PL 32¢ sNOT IF POSITIVE
BICB #202,0DRV $CLEAR THE FLAG BIT
8ITB #1,QDRV $0DD OR EVEN DRIVE ADDRESS
BEQ 318
TST ODDEVN 7MUST HAVE BEEN AN ODD ONE
BEQ GEN1 7INSURE THAT ODDS WHAT WE WANT
BR 328
318 TST ODDEVN ;MUST HAVE BEEN AN EVEN ONE
BNE 228 INO GOOD = TRY AGAIN
3282 JSR PC, SRAND GENERATE A RANDOM NUMBER
RSFUNL
Mov RSFUNH, = (SP) $PUT LOW DIVIDEND ON STACK
CLR =(SP) SCLEAR HIGH DIVIDEND AND PUSH
+IT ON STACK
MOV FNMAP, =(SP) ;PUSH DIVISOR ON STACK
JSR PC,@ESDIV $GO TO THE °DIVIDE’ SUBROUTINE
TST (SP)+ $DISCARD THE REMAINDER, QUOTIENT IS .
:NOW ON TOP OF THE STACK
cMP (SP),#3 sMAKE SURE CORRECT FUNCTION IS SELCTD
BNE 208
DEC (spP)
208 MOV (SP)+,QFNC sTHE FUNCTION THAT CAN BE PERFORMED

JSR C;SRAND $GENERATE A RANDOM NUMBER

SEG 2882

SEQ 2083
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3129
3130
3131
3132
3133
3134
3138
3136
3137
3138
3139
3142
3141
3142
3143
3144
3145
3146
3147
3148
3149
ise
3151
3182
3153
3154
3185
3156
3187
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3198
3181
31182
3183
3184

918230

815632
015036

e15040
815044
915050

215052
215056
615064
015966

815872

015072
2150876

215100
215104
e1511e

815112
?15116
815124
015126

915132
215140
215142

01515¢
015152

#15154
9151690

915164
a15172
@15174
@15299

815202
2415206
215212

i2°8EP=76
825646

213746
205046

813746
204737
205726

912637
922737
001002
098337

813746
205046

813746
904737
005726

812637
822737
201002
20%337

822737
101005
012737

295001
po0404

805037
212701

023727
922003
812701
0990431

o127@@
161702
960001

MAINDECe11eDZRKHeF
DERKHF,. P11

3185
3186
3187
3188
3189
3192
3191
3192
3193
1194
3198
3196
3197
3198
3199
3208
3201
3202
3203
3204
3205
3206
3287
3208
3209
3210
321
3212
3213
3214
3215
3216
3217
3218
3219
3229
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
323t
3232
3233
3234
3235
3236
3237
3238
3239
3248

A15214
215220
915224
#1523
215232
915236
815240
815242
215244
618258
015282
015256
915260
215262

815264
215270

015272
915276

215309
ai153e04
91531¢

815312
915316
@15322

815330
915334
215340
015342
015344

815346
915350

915352

215354

919354
015368

215362
915364
218379

22e8EP=76

812703
163703
812746
810346
9904737
912616
012603
060103
012746
210346
004737
812616
012603
210301

2047317
025652

013746
095246

913746
904737
905726

012637
806337
0963737

913783
163703
908241
0060893
810302

p20201
103401

p10103

012746
2085046

918346
no4737
ae5726

MACY1t 27(1606>

08357

225650

991522
025128

201504
900313

001504

025650

001524
925120

001510
@00014
2991518
8777171

20@02¢

201506
200014

291504
177717

@008d14
301810

MACY11
@887

880312
e315e4
200839

0825206

eaedae
025006

225504

825654

681532
025120

201514
081514
002852

002054
801514

1777717

28129

001504

201810

825659
201506

eee3ae

27(1e86)

2031514
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RSCYLL

MOV
CLR

MoV
JSR
T8T

MOV
cup
BNE
DEC

481

MOV
CLR

MOV
JSR
T8T

ROV
CHP
BNE
DEC

581 CHp
BHI
Mov

CLR
BR

683 CLR
MOV

RSCYLH,=(5P)
=(8P)

CYLMAP,~(8P)
PC,aksDIV
(sP)+

(8P)+,QCYL
#313,QCYL

48
QCYL

RSCYLH,=(SP)
~(SP)

SECMAP,=(5P)
PC,@#$DIV
(8Pr+

(8P)+,Q8EC
*14,08EC
s

5
QsEC
#77777,RSCYLH
68

#BIT4,QSUR

R1
s

QSUR
#14,R1

SPUT LOW DIVIDEND ON STACK

$CLEAR HIGH DIVIDEND AND PUSH

:IT ON STACK

3PUSH DIVISOR ON STACK

3G0 TO THE “DIVIDE’ SUBROUTINE
sDISCARD THE REMAINDER, QUOTIENT IS
3NOW ON TOP OF THE STACK

3 (FROM 0+312)

3°QCYL” CONTAINS RANDOM CYLINDER NO,

$PUT LOW DIVIDEND ON STACK

JCLEAR HIGH DIVIDEND AND PUSH

3IT ON STACK

$PUSH DIVISOR ON STACK

360 TO THE “DIVIDE’ SUBROUTINE
3DISCARD THE REMAINDER, QUOTIENT IS
3NOW ON TOP OF THE STACK

3 (BETWEEN 2=13/8)

$*QSEC’ CONTAINS RANDOM SEC #
$SELECT SURFACE ¥ RANDOMLY

3SURFACE 1

sRt CONTAINS THE MAXM WORD CQUNT BASED ON
sAVAILABLE DISK SPACE,

jR2 CONTAINS THE MAXM WORD COUNT BASED ON
$AVAILABLE MEMORY SPACE,

$SURFACE @
514 SECTORS ON SUR @

s ASSUMING THAT ENOUGH MEMORY IS5 AVAILABLE THE MAXIMUM TRANSFER THAT CAN
$TAKE PUACE IS 20K WORDS, IF THE RANDOM CYLINDER # > OR ® TO 387 AND THE
$SURFACE 1S 1, CHANCES ARE THAT THE NUMBER OF WORDS TO BE TRANSFERRED MAY
3BE GREATER THAN THE SPACE AVAILABLE ON THE DISK, 1IN THAT CASE, THE WORDS
sCOUNT IS TO BE SELECTED IN SUCH AwAY THAT THIS OVERFLOW DOES NOT OCCUR,

81 CMP
BGE
8s: MoV
BR

983 MOV
supg
ADD

QCYL,#326
9s

#177777,R1
s

#14,R0
QSEC,RO
R2,R1

04202776 13129 PAGE 72
EXERCISER PROGRAM

MOV
8UB
MOV
MOV
JSR
MOV
Mov
ADD
MOV
MOV
JBR
uov
MoV
Moy

2183 JSR
RSBAL

MOV
CLR

Moy
JSR
T8T

MOV

ASL
ADD

Mov
sue
CcLC
L

1281 CMP
BLO

MoV

1182

MOV
CLR

MOy
JSR
TST

#312,R3
QCYL,R3
#30,(8P)
R3,=(8P)
PC,@8SMULT
(8P)+,(3P)
(8P)+,R2
R1,R3
4400,=(SP)
R3,=(SP)
PC,asgNULT
(8P)+,(8P)
(5P)+,R3
R3,R1

PC, SRAND

RSBAH, «{SP)
=(8P)

BAMAP, =(5P)
PC,a88DIV
(sP)+

(SP)+,QBUSAD

QBUSAD
BASEBA, QBUSAD

MAXBA,R3
QBUSAD,R3
R)

R3,R2
R2,R1

118

R1,R3

$177777,=(5P)
=(8P)

R3,={SP)
PCoaRDIV
(SF)+

+1S THE RANDOM CYL # GREATER THAN 306?

3IF YES, MAKE SURE THAT THE

JWORD COUNT IS SELECTED PROPERLY
JCOMPUTE MAXM WORD COUNT BASED ON
AVAILABLE DISK SPACE

$COMPUTE & OF SECTORS AVAILABLE ON
JCYLINDERS SELECTED

3COMPUTE # OF SECTORS AVAILABLE
3BEYOND THE CYLINDER SELECTED
$JPUT THE MULTIPLER ON THE STACK
J1PUT THE MULTIPLICAND ON THE STACK
33CALL THE MULTPLY ROUTINE
3 1DISREGARD THE MSB'S
3JGET THE LSB’S OF THE PRODUCT
SCOMPUTE TOTAL ¢ OF SECTORS AVAILABLE
3 1PUT THE MULTIPLER ON THE STACK
$3PUT THE MULTIPLICAND ON THE STACK
71CALL THE MULTPLY ROUTINE
JIDISREGARD THE M88°S
$3GET THE LSB’8S OF THE PRODUCT
3COMPUTE TOTAL # OF WORDS=SPACE
JAVAILABLE ON DISK FROM THE SELECTED
$CYL ¢
sCOMNPUTE MAXM WORD COUNT BASED ON
SAVAILABLE MENORY SPACE,
1GENERATE RANDOM NUMBER

JPUT LOW DIVIDEND ON STACK

CLEAR HIGH DIVIDEND AND PUSH

;1T ON STACK

;PUSH DIVISOR ON STACK

3GO TO THE ‘DIVIDE’ SUBROUTINE
sDISCARD THE REMAINDER, QUOTIENT IS
JNOW ON TOP OF THE STACK

$BE USED

sFORM THE RANDOM BUS=ADDRESS
3BY ADDING RANDOM OFFSET T0
;THE BASE BUS<ADDRESS

3COMPUTE # OF WORDS THAT

sCAN BE TRANSFERRED, USING THE

$ABOVE GENERATED BUS-ADDRESS WITHOUT
JCAUSING A NXN

JSELECT SMALLER OF THE TWO
1WORD=COUNTS THAT WILL BE
;USED FOR GENERATING A RANDOM
JWORD COUNT)

3R} CONTAINS THE MAXM WORD COUNT
$POSSIBLE, COMPUTE THE WORD COUNT
IMAPPING FACTOR FROM THIS,.

JPUT LOW DIVIDEND ON STACK

JCLEAR HIGH DIVIDEND AND PUSH

$IT ON STACK

JPUSH DIVISOR ON STACK

3160 TO THE “DIVIDE’ SUBROUTINE
sOISCARD THE REMAINDER, GUQTIENT I3

tRO¥ ON TA® T THE JTALH

SEG 0084

SE0 298%
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3241
3242
3243
3244
3245
3246
3247
3248
3219
3259
3251
3252
3253
3254
3255
3256
3257
3258
3259
32692
3261
3262
3263

1124
3286%

3265
3266
3267
3268
3269
3279
3271
3272
3273
3274
327%
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3291
3291
3292
3293
3294
3295
3296

215372
815374

915420
215484

215406
@15412

215414
215429
215424

815426

©¥15432
615436
915449
215444
015450
215454
215456
215460
815462
ni15464
#15466
815472
©¥15474
7415476
815500
2155@2
015504
915596
215512
215516

#15520
©15526
21553y
915532
215536
@15544
215546

815552

815554
#15569

815562

@15566
215572

22-SEP=78

905216
212637

324737
825656

213746
pB5046

813746
¥r4737
805726

812637

235737
0v¥30084
905437
%095237
1137¢8
900241
206000
@86000
866690
206092
a137e1
#od3e1
200241
826201
2460081
326001
952109
a537a0
053728
810025

922737
7201412
003014
612725
23727
101012
952714

G02405

n12725
200402

212725

813715
295425

MRINDEC=11eDZRKH=F
NZRKHF.P11

3297
3298
3299
3332
33a1
3382
3343
33454
3335
3398
3337
3348
3309
3319
3311
In2

315574

215600
715604
215618
215612

#15616
015622
215630

315632

22-5Fp=76

213725

853724
922427
#31402
249137

285237
042737
020267

LLLL Ll

MACY11
88357

221532
#25504

225668

281532
225120

801516
paLs16
Pa1516

721516
961502

Pe1584

201519

201506

2328821

0000082

625660

2060040

000004

30812

201516

MACY11
28157

201514

201502

001326

014632

215632
177776

27(1086)

901512

817777

27(1006)

315632
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EXERCISER PRQGRAM
INC (sP)
MOV (SP)+, HCMAP
JSR PC,8RAND
RSWCL
MOV RSWCH,={8P)
CLR =(5P)
MoV WIMAP, = (SP)
JSR PZ,R#SDIV
TST (sp)+
Moy (SP)+,QWRCNT
TST QWRCNT
BGT 128
NEG OWRCNT
INC QWRENT
1283 MOVE QDRV,RD
cLe
ROR R2
ROR RrR2
ROR L]
ROR R3
Moy GZYL,RY
SWAB R1
cLe
ROR R1
ROR L4
ROR R1
BIS R1,RE
BIS GSEC,R8
8IS QSUR,RO
MOV R2.(R5)4
cup #1,QFNC
BEQ 28
BGT 148
$t Hov #2,(RS)+
cup RSWCH, 77777
BHI 158
BIS ¥BITS,(R4)
BR 158
283 MOV #4,(RS)+
BR 158
1453 MoV #12,(R5)+
1583 MOV QARCNT, (R5)
NEG (RS)+
04-0CT=76 13129 PAGE 74
EXERCISER PROGRAM
Moy QBUSAD, (R5)+
1683 BIS QDRV, (R4)+
cMp R4, ¥KEY+20
BEQ 178
JMP GEN1
1782 INC ODDEVN
BIC #177776,0DDEVN
RTS PC
ODDEVN: @

$WORD COUNT MAPPING FACTOR
$GENERATE 3 RANDOM NUMBER

$PUT LOW DIVIDEND ON STACK
sCLEAR HIGH DIVIDEND AND PUSH
$IT ON STACK

$sPUSH DIVISOR ON STACK

3GO TO THE “DIVIDE’ SUBROUTINE
$DISCARD THE REMAINDER, WUOTIENT IS
$NOW ON TOP OF THE STACK

s *QWRCNT’ CONTAINS THE RANDOM
$WORD COUNT THAT WILL BE USED
$MAKE SURE THE WORD COUNT IS
INOT 2

$TAKE CARE OF ZERO AND NEG KMBRS

$POSITION THE DRIVE NUMBER IN
sBITS 15,14,13

sPOSITION THE CYLINDER NUMBER
sIN BITS 12-5

$R2 CONTAINS THE COMPLETE DISK
sADDRESS

: INSERT RKDA IN THE PARAMETER TABLE
3 (FOR THE 8 COMMANDS)

;WHICH FUNCTION?

s@=READ CHECK, 1=READ, 2-WRITE

sREAD

3READ CHECK

$WRITE FUNCTION CODE

$SHOULD WRITE CHECK BE DONE
sAFTER THE WRITE?

$SET FLAG IN KEY TO INDICATE
s THAT WRITE CHECK SHOULD BE
3DONE FOLLOWING THE WRITE

sREAD FUNCTION CODE

$READ CHECK FUNCTION CODE

:INSERT THE WORD COUNT (RKWC)
3(2°S COMPLEMENT}

; INSERT THE BUS ADDRESS (RKBA)} FOR
s THIS COMMAND IN THE PARAMETER

s TABLE

3SET THE DRIVE 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)
sCHANGE FROM ODD/ENEK TO EVEN/ODD
SKEEP ONLY ORNE BIT

$ALL 8 COMMANDS HAVE BEEN
$GENERATED IN THE TASK=QUEUE

SEQ 0086

SEQ 0287



MAINDEC~11=DZRKH=F

DZRKHF .P11 22-SEP=76
3313
3314
3315
3316
3317 015634 084737
3318
3319 015640 810146
3320 915642 12701
3321 015646 @42721
3322 0915652 0208127
3323 015656 01373
3324 ©@15660 @12601
3325 @15662 204737
3326
3327 015666 @12706
3328 015672 099137
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3342 915676 @127090
3341 0815702 0050290
3342 015704 020027
3343 0215710 001374
3344 Q15712 000207

MAINDEC=11=DZRKH=F
DZRKHF,P11

3345
3346
3347
3348
3349
33s0
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3399
3391
3392

215714
2157186
215720
915722

015726
815732
015734
n15740
015746
015750
215754
815756

915762

015764
@15772
915774

916000

916002
216006
216012

816916
016922

016026
P16034
216036
216342

216044
816285¢
216052
2160%4
2169056

22~SEP=76

210446
7108546
0050805
805077

195765
190939
205837
832777
po1015
805237
291371
204737

104004

232777
201493
p04737

124016

116504
942704
262704

042714
105065

062777
205205
p227@5
201331

004737
104416
212698
212604
202207

MACY1t 27(1006)

08157

215714

291306
114220
901326
315676

0a11en
010556

201426

201462

MACY11 27(1006)

28357

163382
001426

001472
eov100

001472
922130

001009
022130

201426
177760
001306
f1o0p0
901426
020000

298310

220246

163250

163224

163174
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EXERCISER PROGRAM

ENTER THIS CODE IF SW 9 HAS BEEN SET AND LOOPING HAS TO BE DONE ON ERROR
;CONTROL IS TRANFERRED TO THIS, ON RETURN FROM THE ERROR HANDLER ‘$ERROR’,

EXCRLUP: JSR PCyCLRERR FWAIT FOR OTHER DRIVES TO GET DONE
;THEN ISSUE A CONTROL RESET
MOV R1,=(SP)
MOV FKEY,RL JCLEAR OUT THE COMMAND=KEYS
1%: BIC 114220, (R1)+
cmp R1,%KEY+20
BNE 18
MOV (SP)+,R1
JSR CsCLRFLGS ;CLEAR OUT THE VARIOUS FLAGS PERTAINING
JTO THE & COMMANDS IN THE @
Mov #STACK,SP ;REESTABLISH STACK POINTER
JMP QMNGER $START OVER AGAIN, PROCESS THE COMMANDS
¢IN THE Q AGAIN, NOTE THAT ON LOOPING
3(ON EROR, WITH SW 9) AN ATTEMPT IS MADE
3 TO RECREATE THE SET OF EVENTS WHICH LED TO
ERROR,
$CLRFLGS
;THIS ROUTINE CLEARS OUT THE VARIOUS FLAGS USED FOR THE 8 COMMANDS IN THE QUEUE,
CLRFLGS? “OV *BUSY,RO 3CLEAR THE 8 BUSY FLAGS
182 CLR (R2)+
CMP R2,#QSCNT+2 $ALL DONE?
BNE 1s 3NO
RTS pC

B4-0CT=76 13:29 PAGE 76
EXFRCISER PROGRAM

sCLRERR

:THIS ROUTINE IS ENTERED WHEN A HARD ERROR HAS OCCURRED AND IT HAS TO BE
sCLEARED, THE DRIVES THAT HAVE BEEN BUSY ARE CHECKED TO SEE IF THEIR R/W/S
sRDY BIT HAS SET. WHEN R/W/S IS SET, CHECKING IS DONE FOR ANY ERROR, IF A
;ERROR OCCURED IT 1S REPORTED, IF NOT, APPROPRIATE FLAGS ARE SET AND
sCLEARED FOR THAT DRIVE, AFTER ABOVE IS DONE FOR ALL DRIVES THAT HAVE BEEN
;SEEKING, A CONTROL RESET IS ISSUED T0 CLEAR THE HARD ERROR,

CLRERR! MOV R4,-(SP) $SAVE R4, R4 ON THE STACK
MoV R5,=(SP)
CLR RS
CLR QRKDA
183 TSTB BUSY(RS) $WAS THIS DRIVE BUSY SEEKING?
BPL 4s iNO
CLR TIMER
281 BIT $RWS, RRKDS sR/W/S SET?
BNE s JYES
INC TIMER ;KEEP TIME
BNE 28 sWAIT FOR R/W/S RDY
JSR C/RG4SDR sGET RKCS, ER, DS, DA AND DRIVE ¥ FOR
;TYPING SERIAL DRIVE #
ERROR 4 ;R/W/S READY DID NOT SET
:FOR THIS DRIVE, WAITED LONG ENOUGH,
BIT #SIN,@RKDS ;SIN ERROR ON THIS DRIVE?
BEG 3s
JSR PC+RG4SDR $GET RKCS, ER, DS, DA AND DRIVE # FOR
s TYPING SERIAL DRIVE #
ERROR 16 $1SIN OCCURED ON THIS DRIVE
3s: MOVB 8USY(R5),R4 7FORM THE ADDRESS OF THE
BIC #177760,R4 $KEY WHICH MADE THIS DRIVE
ADD #KEY,R4 JBUSY
BIC ¥12000, (R4) SCLEAR HIGH PRIORITY BIT, IF SET
CLRg BUSY(RS) $MAKE THIS DRIVE FREEs AVAILABLE
L1:3} ADD #20830,@RKDA $ADDRESS THE NEXT POSSIBLE DRIVE
INC RS ; INCREMENT COUNT
CHP #18,R5 JALL DONE
BNE 1¢ $NO
JSR PCrCRCMND $SAVE INFO ABOUT THE PAST & PRESENT COMAND
CON,RESET
MOV (SP)+,RS $RESTQRE R4,RS
MoV (SPY+,R4
RTS PC tRETURN

SEQ 2e8E

SEQ 228%



MACY11 27(10086)

22=8EP=78 08857

MAINDEC=11~DZRKH=F

DZRKHF.Pi1
3393
3394
3395
3396
3397
3398
3399
34p0
3401
3492 016968 017737
3403 016066 004737
3404
3405
34p6 916072 813777
34p7 ©16100 004737
34p8 816194 012777
3409
3412
3411 216112 164417
3412 216114 005837
3413 916120 032777
3414 ©16126 p01015
3415 016139 905237
3416 216134 881374
3417 216136 84737
3418
3419 216142 104004
3428
3421 216144 032777
3422 916152 @91403
3423 216154 Bv4737
3424
3425 016160 104916
3426
3427
3429
3429 216162 904737
3430 ©16166 104416
3431 Q16179 802207

MAINDEC=11=DZRKH=F
DZRKHF,P11

3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3459

216172
216176
216204
816226
216212

2162114

163144
215714

PB1516
028222
200¢e15

801472
2021090

201472

022130

21089

222130

820246

MACY11 27(1006)

22-5EP=76 08157

185261
122761
121403
#62716
200207

880137

061622
200085

008002

216220

201516

163130

163110

163070

163044

201622
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EXERCISER PROGRAM

sCLRSIN

sTHIS ROUTINE IS ENTERED WHEN THERE 1S A °SIN® ERROR., AT TIME OF ENTRY
$RKDA CONTAINS THE DRIVE # THAT GAVE ‘SIN’. A DRIVE RESET IS DONE ON THAT
sDRIVE, AFTER IT IS DONE, ROUTINE °CLRHE® IS ENTERED, 70 WAIT FOR THE
$OTHER DRIVES THAT HAVE BEEN DOING SEEKS, WHEN ALL THE DRIVES GIVE
3*R/d/8 RDY?, A CONTROL RESET IS DONE, RETURN IS MADE BACK TO THIS
sROUTINE="CLRSIN’e AND FINALLY CONTROL IS TRANSFERRED BACK TO THE MAIN

1 PROGRAM,

CLRSIN: MOV @RKDA,QWRCNT $3SAVE DISK ADDRESS

JSR PC+CLRERR GO, WAIT FOR OTHER DRIVES TO COMPLETE
sTHEIR SEEKS(IF THEY ARE DOING ANY)

s THEN DO CON,RESET TO CLR THE EROR.

MOV GWRCNT, @RKDA 3ADDRESS THE DRIVE AGAIN

JSR PC,DRCMND 3SAVE INFO ABOUT THE PAST & PRESENT COMAND

MOV #15,8RKCS $DO DRIVE RESET ON THE
sDRIVE
s INDICATED IN RKDA

CON,RDY

CLR TIMER

18 BIT £RWS, @RKDS 3WAIT FOR R/W/S RDY TO SET

BNE 28

INC TIMER

BNE 18

JSR PC,RG4SDR ;GET RKCS, ER, DS, DA AND DRIVE # FOR
s TYPING SERIAL DRIVE #

ERROR 4 sR/W/S RDY DID NOT SET AFTER
$DOING DRIVE RESET, TIMED OUT

BIT #SIN,RRKDS

BEQ ri

JSR PC,RG4SDR sGET RKCS, ER, DS, DA AND DRIVE # FOR
sTYPING SERIAL DRIVE #

ERROR 16 ;A DRIVE RESET WAS DONE ON THIS DRIVE
$TO CLEAR “SIN’, BUT °SIN” DID NOT GET
sCLEARED

2s: JSR PCsCRCMND FSAVE INFO ABOUT THIS COMMAND
CONJRESET 300 IT TO CLEAR OUT MASK F/FS
RTS peC $EXIT FROM THIS ROUTINE

@4-0CT=76 13129 PAGE 78
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$SINCNT

$THIS ROUTINE IS ENTERED WHEN A °*SIN® ERROR OCCURS. THE “SIN’ COUNT FOR
sTHE DRIVE GIVING “SIN’ IS INCREMENTED. IF MORE THAN 5 *SIN’ ERRORS
$OCCURRED THE DRIVE IS DESELECTED, AT THE TIME OF ENTRY R1 CONTAINS THE
;DRIVE NUMBER THAT GAVE °SIN® ERROR,

sCALL: JSR PC,SINCNT

: LAl RETURN HERE IF SIN COUNT (MAXIMUM ALLOWABLE)

; WAS EXCEEDED,

: e—e- RETURN HERE IF TOTAL SIN COUNT LESS THAN MAXIMUM

i ALLOWABLE,

SINCNT: INCB SINCN(R1) 3 INCREMENT “SIN’ COUNT FOR THIS DRIVE
CMPB £5,SINCN(RL) 35 ERRORS OCCURRED?
BLOS 1s $YES
ADD #2,(8P) $ADJUST PC FOR RETURN TO THE RIGHT POINT
RTS 14 sRETURN

1s: Jup DSELCT 35 ERRORS OCCURRED, GO DESELECT

SEQ 2890

SEQ 9091



MAINDEC=i1=DZRKHF
DIRKHF,PLIL

3451
3452
3482
3484
3455
3456
3457
3438
3499
3469
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
j48a
3481
3492
3483
3484
3485
3486
3497
3488
3489
34990
3491
3492
3493
3494
3495
3496
3497
3498
3499
3598
3531
3592
3503
3sa4
3505
35906

016220
816224
216239
816234
816236
016240
916244
916246
916258
216282
316254
816256
216260
216264
016266
016278
016272
916274
e163ea
016302

@16306
916312
916314
816316
816317
016320

016324
216330
¢16334
a16340
916342
016346
016352

916354

22SEP=T76

@1270%
813702
862762
005208
111503
942703
@20301
201403
020502
103770
@80472
111502
920527
201406
010504
205208
112524
222704
001374
105065

104401
910146
1644@3
@01
oee
084737

285317
8047137
012746
005046
p13746
004737
805726

212637

MAINDEC=11=DZRKHeF
NZRKHF, P11

3se7
3508
3595
3518
511
3512
3513
3814
3515
3516
3517
3518
3519
3528
3521
3522
3523
3524
3523
3526
3827

916360
216384
616366
916372
216374
216376
816402
016404
0164180

016412
016414
016416
016422
016424
816430
016432
216436

916442

22«8EP=76

812704
s1140%
842708
092010%
901802
852714
085724
822704
0941368

195782
180812
832701
#01403
p42701
000402
e527e4
0008137

200137

MACY11
08157

281253
001264
201253

17760¢

801264

001263
1771117

9023136

026664
001264
022564

171771717

081264
725120

201520

MACYLL
06187

a01306
i7777@

104080

001326

esee01
ooedel
o0008e1
016220

218536
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JDSELCT

JTHIS ROUTINE 18 ENTERED WHEN A DRIVE IS 70 BE DESELECTED (TAKEN

JOUT OF SELECTION LIST), BECAUSE THE FATAL ERRORS ON THAT DRIVE

JHAS REACHED A MAXINMUM COUNT, R1 CONTAINS THE ORIVE RUMBER THAT

3THAT IS 70 BE DESELECTED, THE DRIVE 1S DESELECTED IF i, TOTAL SIN COUNT
sFOR THAT DRIVE REACHES THE MAXIMUM ALLOWABLE 2.IF A FATAL ERROR

JLIKE DRIVE UNSAFE, DRIVE POWER LOW OCCURS., 3, IF WPS GETS SET, OR DRY

118 CLEAR,
DSELCT: MOV #PORe1,R5
MoV DRVPRS,R2 $NUMBER OF DRIVES BEING TESTED
ADD #PDRe1,R2 3FOR ERD ADDRESS OF TABLE
183 INC RS $LOCATE THE DRIVE (TO BE
MOVE (RS),R3 $DESELECTED) IN THE TABLE
BIC #177600,R3 7DROP THE F FLAG
(L] R3,R1 118 THIS THE ONE
BEQ 28 ;CONTAINING AVAILABLE DRIVES
cMp RS,R2 sFINISHED ?
BLO 13 ;BR IF NOT
BR 14 ;DRIVE WAS NOT FOUND IN TABLE, EXIT
251 MOVB (R$),R2 3GET THE DRIVE NUMBER
581 (L} RS, #PDR+1¢ ;15 THIS DRIVE # THE LAST ENTRY IN TABLE?
BEQ as JYES
MoV RS, R4
INC RS ;IF NOT, TAKE OUT THIS DRIVE # FROM
as: MOVE CR5)+, (R&)+ ;THE MIDDLE AND PUSH UP THE
14 #PDR+7,R4 JREST OF THE ENTRIES
BNE 3s
483 CLRB *1(R5) sCLEAR LAST ENTRY IN TABLE
JTHE DRIVE ® TYPED OUT WAS DESELECTED
IBECAUSE ERROR COUNT EXCEEDED THE
SMAXIMUM ALLOWABLE
TYPE +NSG19 1TYPE "DRVE DROPPED"
MoV R1,=(SP) 1PUSH DRIVE NUMBER ON STACK
TYPOS $TYPE IT ON THE TERMINAL
.BYTE 1
.BYTE @
JSR PC,SNOTYP 1GO TYPE OUT SERIAL NO OF THE DRIVE,
3IF SW 1 IS SET,
DEC DRVPRS $DECREMENT THE TOTAL NUMBER OF
$DRIVES PRESENT
JSR PC,CHOPRS ;CHECK IF ANY DRIVES PRESENT
;IF NONE GOT TO END OF PASS, 3EOP
MOV #1777774=(SP) 1PUT LOW DIVIDEND ON STACK
CLR -(SP) $CLEAR HIGH DIVIDEND AND PUSH
$IT ON STACK
MOV DRVPRS,=~(SP) $PUSH DIVISOR ON STACK
JSR PC,M#SDIV 3G0 TO THE “DIVIDE’ SUBROUTINE
TST (sP)+ sDISCARD THE REMAINDER, GUOTIENT IS
sNOW ON TOP OF THE STACK
MoV (SP)+,DRMAP ;T0 BE USED FOR GENERATING RANDOM

31DRIVE NUMBERS,

27(1006) ©24-0CTe76 13129 PAGE 8@
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oV IKEY, R4 JDESELECT THE COMMANDS
[13] MOV (R4) /RS $IN THE °COMMAND Q° CORRESPONDING
BIC $177778,4R5 770 THE DESELECTED DRIVE
CHP Ri,RS
BNE 78
BIS #104000, (R4) JINDICATE COMMAND OESELECTED
763 TST (R4Y+ 5 CAND COMPLETED)
(114 PKEY+28,R4
BNE 6s
883 TSTB R2 3°F’ TYPE DRIVE 7
8PL 118 iNO = JUST EXIT
81T #1,R1 300D OR EVEN DRIVE NUMBER
BEQ 98
BIC #1,R1
BR 108
[1]] 8IS $1,R1
1081 JMP DSELCT $DROP CORRESPONDING DRIVE

1183 JMP BEGNEX GO RESTART EXERSISOR PART OF TEST

SEC Q@9

SEQ 2093



MAINDEC=11=DZRKH=F
DZRKHF P11

3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3515
3546
3547
3548
3549
3558
3551
3552
3553
3554
3558
3556
3557
35%8
3559
3568
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3578
1576
3577
3578
3579
3589

216446
616452
016454
816456
816460
0216462
216464
916466
216472
816520
#16582

616506
216510
”16516
216520

@16524
816526
816534
216536
216542
916544
216552
816554
616560
016562
016564
816572
916574
216600
216604

a166a6

MACYil 27(1006)
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AL7746
210146
©#20241
226216
206216
6216
206216
012677
a32777
821423

$04737
184035
832777

901403
208737

184236
2832777
a01403
204737
124037
832777
/01024
204737
1440234
290411
8327177
a2100%
12677
#62716
800297

870137

MBINDEC=11<DZRKH=F
DZRKHF.p11t

3581
3582
3583
3584
3535
3586
3587
3588
3589
3539
3591
3592
3593
3594
3595
3596
3597
3598
3599
3690
3601
3592
3693
lepd
3625
3626
1697
3628
3699
3610
3611
3612
3613
3614
3615
3616
3617
3618
315619
3629
3521
3622
3623
3624
3625
36206
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636

916612
216614
016622

216622
716626
916632
#16636

616642
216646
216659
716652
¥16654

016656
916662

016666

2166790
816672

216674
816700
216742
216710
816716
816720
016724
816726
216734
016740
216742
216746
216752

©¥16752
916754

916756
216762

162556

162536
210200

222130

002000

42213e

000049

2922130

6006200
922139

012044

162438
©cneeR2

216220
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124414
216504
?11503

P17722
710237
910237
B9S137

022703
pRINA3
312305
695603
Aevses

A62733
#12705

214524

A05205
7o1427

824737
825662
212737
013737
200406
805337
991763
913737
895737
pv1767
013724
825205
@01351

Bvs70e3
2091412

B10246
#42716

ogp0e2

162492
925664
025662
#25662

177400

2rha409
177400

825504

@veYe2
825664

217012

925062
217014

217814

177760

162516

162500

162462

162444

162424

217012
217014
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3 CHKDRY

$THIS ROUTINE CHECKS FOR FATAL ERRORS OF THE DRIVE LIKE DPLs DRV
$WPS, TIF ANY ONE OF THESE ERRORS OCCUR THE DRIVE IS DESELECTED
$AND NO MORE FUNCTIONS WILL BE PERFORMED ON THAT DRIVE, Ri
3CONTATNS THE DRIVE NUMBER TO BE CHECKED,

3#NOTE 1% IN THE ERROR MESSAGE WHERE RKDA IS PRINTED OUT, IT GIVES
$#ONLY THE DRIVE NUMBER (NOT CYLINDER, SUFACE AND SECTOR).

$CALL: JSPR P2 ,CHKDRYV
H ==wee RETURN HERE IF ANY FATAL ERROR OCCURED
: =we=s RETURN HERE IF THERE WAS NO FATAL ERROR
CHKDRV: MOV RRKDA,=(8P) $SAVE RKDA
Mov Ris=(SP) $GET DRIVE #
L
ROR (sP)
ROR (sp)
ROR (sP)
ROR (SP)
MOV (SP)+,@RKDA ;ADDRESS THE DRIVE TO BE CHECKED
BIT #DPL, @RKDS sDRIVE POWER LOW?
BEQ 18
JSR PC+RG4SDR $GET RKCS, ER, DS, DA AND DRIVE #
3FOR TYPING SERIAL NUMBER
ERROR 3% sDRIVE POWER LO, #NOTE | ABOVE
183 BIT #DRU, QRKDS sDRIVE
BEQ 28
JSR PC,RG4SDNR sGET RKCS, ER, DS, DA AND DRIVE #
$FOR TYPING SERIAL NUMBER
ERROR 36 ;ORIVE UNSAFE BIT IS SET
3#NOTE 1 ABOVE
28: BIT #WPS,@RKDS $WRITE PROTECT SET?
BEQ 38
JSR C,RG4SDR $GET RKCS, ER, DS, DA AND DRIVE #
sFOR TYPING SERIAL NUMBER
ERROR 37 $WPS SET, CHECK WRTE PROTECT SWTCH ON DRIVE
$#NOTE 1 ABOVE -
38 BIT #DRY, ARKDS :DRIVE READY CLEAR?
BNE 43
JSR PC/RG4SDR $GET RKCS, ER, DS, DA AND DRIVE %
$FOR TYPING SERIAL NUMBER
ERROR 34 $ORIVE READY CLEAR, SHOULD BE SET
$#NOTE 1 ABOVE
BR L]
482 BIT #12040,8RKDS JANY ERROR?
BNE 58 $YES
Mav (5P)+,8RKDA JRESTORE RKDA
ADD $2,(5P) ;ADJUST RETURN ADDRESS
RTS 2]
583 JMP DSELCT

P4-00T=76 133129 PAGE 82
EXERCISFR PROGRAM

s GENBUF

$THIS ROUTINE GENERRAES A BUFFER FULL OF RANDOM DATA WORDS, THIS BUFFER
;1S THEN USED TO WRITE DATA ON THE DISK, AT THE TIME OF ENTRY, RKDA
sCONTAINS THE DISK ADDRESS WHERE WRITE WILL BE DONE, SEED WORDS USED FOR
:THE RANDOM NUMBERS ARE!

1) ABSOLUTE DISK ADDRESS (DRIVE #, CYL #, SEC #, SUR #) = SHINUM
2) COMPLEMENT OF THE ABOVE WORD

CALL: JSR RS, GENBUF
X 3X IS THE WORD COUNT (2°S COMPLEMENT)
Y :Y IS THE STARTING ADDRESS OF THE
$MEMORY BUFFER,
GENBUF ! SAVREG 3SAVE REGISTERS
MoV 2(R5) R4 $GET STARTING ADDRESS OF BUFFER
MOV (R5),R3 $GET WORD COUNT (# OF wORDS TO
$BE GENERATED)
Mov ARKDA, R2
183 MOV R2/RSDTH 3GET THIS RANDOM SEED
MoV R2¢RSOTL
com RSDTL 3GET LO RANDOM SEED
cvp #<400,R3 :IF THE BUFFER IS MORE THAN
BGT 28 SONE SECTOR (430 WORDS) LONG.
MoV R3.RS :GENERATE THE BUFFER IN SUCH
CLR R3 3A WAY THAT EACH SECTOR
BR 3s $BEGINS WITH RANDOM DATA
28: ADD #400,R3 3WORDS GENERATED USING THAT
mov #=4020,R5 31SECTOR ADDRESS AS THE RANDOM
3 SEED
3se MoV RS, (R4)+ :FIRST WORD OF EVERY SECTOR IS
3A WORD COUNT (2°S COMP) INDICATING #
;OF WORDS ACTUALLY WRITTEN IN THAT SECTOR
INC RS 3ALL DONE?
BEQ 8¢
483 JSR C s SRAND 3GENERATE DATA WORDS
RSDTL
MoV £2,RCNT
MOV RSDTH, RNUM
BR 6s
55 DEC RCNT
BEO 4s
MOV RSDTL,RNUM
651 ST RNUM
BEQ 58
MOV RNUM, (R4)+ sFILL THE BUFFER, DON’T USE
INC RS ;ALL DONE?
BNE 48 $NO
8s: TST R3 ;ANY MORE DATA WORDS (FOR
BEQ 108 $REST OF THE SECTORS)?
$YES
NOY R2,=(5P)

BIC #177762.(SP) $ (ABSOLUTE DISK ADDRESS & ITS

SEQ 0994

SEq 2085



MAINDEC=11=DZRKH=F
DZRKHF,P11

3637
3538
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649

916764
016770
916772

¥16776
017000

a17002
917004
217210

917012
0917014

022726
281002
962702

205202
#88712

104415
0627905
908205

800200
P00B008

¥AINDEC=11~DZRKH=F
DZRKHF,P11

3650
3651
1652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3659
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3692
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3783
3704
3795

217016
817020

917024
a17930
¥17034

917236
217040

217044
917046
2170850

@17054
917062
017066
217874

917100
217104
017106
217110
217112

817114
217120
217124

217126

017130
217132

217134
917140
817142
917150
917156
817160
217164
817166
817174
217200

gi1202

MACY11 27(1¢66) @4=0CT=76 13129 PAGE 83
22-SEP=T76 08357

200013

200004

ooeoe4

MACY11 27(10@6)

22~SEP=16 28157

104414
816303

916304
916305
@11391

910146
004737

012602
006302
962792

212737
211337
a13737
205137

#22704
203003
210403
003004
2008404

862704
2127@3
#12500

205200

005283
901465

#904737
925662
912737
913737
g00406
905337
201763
913737
805737
891767

pesies

0¢2032

200004
200006

@22276

201712
177764
025664
025664
025662

177400

aeg400
177400

225504

200092
925664

917012

825662
017014

901540
025662

217012
817814

217214

EXERCISER PROGRAM

[o14 #13,(SP)+ sCOMPLEMENT) TO USE FOR
ENE 9 JGENERATING DATA WORDS
ADD $4,R2 $0F THE NEXT BLOCK

984 INC R2 #HI RANDOM SEED
BR 18

1es: RESREG $RESTORE REGISTERS
ADD #4,RS $ADJUST RETURN ADDRESS
RTS RS $RETURN

RCNT? 2

RNUM3 ]

84-0CT=76 13129 PAGE B4
EXERCISER PROGRAM

JIDATCHK

$THIS ROUTINE I$ ENTERED WHEN THE DATA THAT wAS READ FROM THE DISK Is TO
JBE CHECKED. AT THE TIME OF ENTRY R3 CONTAINS THE OFFSET OF POINTER TO
$THE ADDRESS OF THE PARAMETER LIST (RKCS,DA,WeeBA). DATA IS CHECKED IN
$BLOCKS OF 1| SECTOR (49¢ WORDS)., EACH BLOCK IS GENERATED USING THE SECTOR
$ADDRESS (AND ITS COMPLEMENT) AS RANDOM SEEDS, WHEN A DATA MISCOMPARISON
;OCCURS THE BUS ADDRESS, EXPECTED AND RECEIVED DATA ARE REPORTED,

DATCHK! SAVREG $SAVE RO=RS
MOV PCMND(R3),R3 $GET ADDRESS OF THE PARAMETER
: TABLE
MOV 4(R3),R4 $GET WORD COUNT (2°S COMP)
MOV 6(R3),RS $GET 8US ADDRESS
MoV (R3),R1 $GET DISK ADDRESS
MOV Ri,=(SP}
JSR P2, CROTLF sROTATE BITS 15,14,13 ToO
$9,1,2
MoV (SP)+4R2 ;POP OFF DRIVE # FROM THE STACK
ASL R2
ADD #DATER,R2 sFORM THE ADDRESS OF DATA ERROR COUNT
3FOR THIS DRIVE
MOV #=14,ECOUNT
MOV (R3)(RSDTH $CREATE RANDOM SEEDS TO
Moy RSDTH,RSDTL tBE USED FOR CHECKING DATA
coM RSDTL
18: cHp #2400,R4 ;DATA IS CHECKED IN 1 SECTOR
BGT 23 3BLOCKS, EACH SECTOR IS GENERATED
MoV R4,R3 $USING THAT SECTOR ADDRESS
CLR R¢ 3AS THE RANDOM SEED
BR 3s
281 ADD $400,R4
MOV #=400,R3
381 Mov (R5)+,RO 3SAVE THE FIRST WORD OF THE SECTOR,
sFIRST WORD OF EVERY SECTOR IS A COUNT
3(2°5 COMP) INDICATING # OF WORDS ACTUALY
sWRITTEN IN THAT SECTOR
INC RO s INCREMENT COUNT OF # OF WORDS (WRITEN)
;IN THE SECTOR
INC R} s INCRMENT COUNT OF DATA WORDS T0 BE CHECKED
BEQ 148 $BRANCH, IF DONE
481 JSR PCs SRAND JGENERATE RANDOM DATA WORD
RSDTL
MoV #2,RCNT
MOV RSDTH, RNUM
BR 193
95t DEC RCNT
BEQ 48
MoV RSDTL, RNUM
1082 18T RNUM
BEQ 9s
TST RO

SEQ 0B9E

SEQ #9897



MAINDEC=11=DZRKH=F
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3786 ©17204 021401
3787 017206 35209

3798

3799 6172186 ©2371S
3712 917214 891431
3711

3712 ©17216 205700
3713 ©17220 2010085
3714 017222 pB571S
3715 817224 201425
3716 917226 @95037
3797 917232 000403
3718

3719 ©17234 813737
3728 417242 805212
3721 ©17244 8@5737
3722 ¢17250 001413
3723 917252 18537
3724 617256 211537
3725 ©17262 @18137
3720 917266 324737
3727 @817272 104023
3728

3729

3730

3731

3732

3733

3734 917274 085237
3735

3736 017306 835725
3737 ©17302 8085203
3738 917384 001313
3739

3740 017306 025704
3741 817310 801427
3742

3743 ©17312 216146
3744

3745 017314 242716
3746 ©17320 922726
3747 817324 001002
3748 ©17326 362701
3749

3750 ©17332 605201
3751 917334 32777
3752 0817342 pr1403
3753 917344 p28177
3754 @17350 01407
3755 ©#17352 210137
3756 817356 218137
3787 817362 295137
3758 @17366 0200644
3759 @17370 1284415
3160 017372 0606207

MAINDEC=11*DZRKHeF
DZRKHF#P11

3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
37172
3773
3774
3775
3776
3777
37178
3779
3782
3781
3782
3783
3784
3785
3786
3787
3788
3789
3799
3791
3792
3793
3794
3795

3796

3797
3798
3799
3890
3801
3892
3893
3804
3895
3806
3837
3898
3809
3819
3811
3812
3813
3814
3815
3816

817374
¥17376
917400
817402
217404
217410
817414

017416
817420
617424
817430
217432
917434
917436
017444
#1745
917456
217460
917464
817470
317476
217500
A17504
917506
217512
P17514
817522
917530
817532
217534
917540
217546
917552
617556
217562
617564
617566
817572
817574

22-SEP=7%

910046
210146
a10246
2109346
913746
913746
212620

124409
512637
a12101
185727
700200
100062
012737
705737
n52737
805046
812702
912703
212762
p11622
262716
877307
712742
885042
$12737
f12737
200401
322626
805237
612737
095737
§62712
923712
101371
011202
p05237
800421
042737

MACY11 27(1206)

28157

617014

p21164

217014
081540
691162
201166

801170
222134

221546

177760
220913

22Y204

3008082
161664
825664

825662
025662

MACY11 27(10906)

88557

220¢04
0000P6

2906006
283776

917574
177572
102000

172340
299910
277406
200208
177606
817532
#0020

177572
217564
143776
2P0u4a
172356

177572

100000

801164

161656

Beega4

¥17432

177740

B200A4
172516

200004

217432

24=0CT=76 13129 PAGE 85
EXERCTSER PROGRAM

BEQ 5s
INC R2
551t cHp RNUM, (R3) $EXPCTD WORD 3 RECVD WORD?
BEQ 8s $YES
ST RO
BNE 68
TST (RS)
BEQ 8s
CLR $REG1
BR 78
682 MOV RNUMs $REGL $SAVE EXPCTD DATA WORD
T8¢ INC (r2) s INCRMNT DATA EROR CQUNT FOR THIS DRVE
TST ECOUNT $STORE ONLY 12 (DEC) DATA ERRORS
BEG 8s s IF MORE EXIT
MOV RS, SREGE 3SAVE ERROR BUS ADDRESS
MoV (R5),$REG2 3SAVE ERROR DATA WORD
MOV R1sSREG3
JSR CoGTSDRY ;SAVE DRIVE #, FOR TYPING SERIAL #
ERROR 23 3DATA (COMPARISON) ERROR ON DOING
sREAD FROM DISK NORMALLY ONLY 12 DaTa
;ERRORS WILL BE REPORTED, THROUGH
sCHECKING WILL BE DONE, ERRORS
;EXCEEDING {2 WON’T BE REPORTED, IF
:YOU WANT MORE, CHANGE °ECOUNT’, TO
sWHATEVER # OF ERRORS YOU WANT REPORTED
INC ECOUNT
8s: TST (RS)+
INC R3 $DONE CHECKING?
BNE 4s
1482 TST R4 3ANY MORE SECTOR BLOCKS
BEQ 178 $TO CHECK? IF NOT, EXIT,
MoV R1,=(SP)
$GET THE NEW RANDOM SEEDS
81c $177760,(SP) 3 (ABSQLUTE DISK ADDRESS & ITS COMPLEMENT)
cup #13,(SP)+ $TO USE FOR GENERATING DATA WORDS
8NE 15§ $OF THE NEXT BLOCK
app $4,R1
1581 INC R1
BIT #CSEsQRKER ;IF THERE WAS A CSE THEN CHECK
BEQ 168 $ONLY THOSE SECTORS THAT WERE RERD
CMP R1s@RKDA
BEQ 178
1683 MOV R1,RSDTH
MOV R1,RS0TL
com RSOTL
BR 13
178¢ RESREG $RESTORE R@=RS
RTS PC

@4-0CT=76 13:29 PAGE 86
ROUTINE TO SIZE MEWORY

«SBTTL ROUTINE TO S1ZE MEMORY

::Q'iﬁ&’ 2222223 * * %%

J#CALL?

™ JSR PCsSSIZE

e RETURN

s#SLSTAD WILL CONTAIN:

e WITH KT11 OPTION -~ LAST VIRTUAL ADDRESS OF THE LAST BANK

i WITHOUT KT11 OPTION - LAST ABSOLUTE ADDRESS OF AVAILABLE MEMORY

s#SLSTRK WILL CONTAIN THE LAST BANK AS A SAF
s#SKT11 IS THE MEMORY MANAGEMENT KEY

s#BITO7 = O DON’T USE MEMORY MANAGEMENT

T * MUST BE SETUP BEFORE THE CALL

$#BIT15 = & DON’T HAVE MEMORY MANRGEMENT OPTION

X DETERMINED BY ROUTINE
SS5IZE: MOV R3,<=(5P) $3SAVE RO ON THE STACK
MoV Ri,=(SP) $3SAVE R1 ON THE STACK
MoV R2,=(S8P) 3 $SAVE R2 ON THE STACK
MOV R3,=(SP) 31SAVE R3 ON THE STACK
MOV @$ERRVEC,=(SP) ;:SAVE PRESENT ERROR VECTOR PS & PC
MOV QRERRVEC+2,=(SP)
SP,RO s ?SAVE THE STACK POINTER
$3SET THE ERRVEC PS TO THE PRESENT PS
TRAP 3 sPUSH OLD PSW AND PC ON STACK
MOV (SP)+,R#ERRVEC+2 33SAVE THE PSW IN @#ERRVEC+2
MOV $3776,R1 s 1SETUP ADDRESS
1ST8B (pCr+ 3 $USE MEMORY MANAGEMENT?

SKT113 L WORD 290 7$SET TO USE MEMORY MANAGEMENT

BPL SCORE 3$BR IF NO

MOV #SKTNEX,@RERRVEC :3SET FOR TIMEOUT

TST RASRY $3KT11 ARE YOU THERE?

BIS #120000,5KT11 33 YES==SET KT11 KEY

CLR ~(SP) s3INITIALIZE FOR "PAR"™ LOADING

MoV #KIPARZ,R2 ;1ADDRESS OF FIRST "PAR"

MOY #°D8,R3 13LOAD EIGHT “PAR,”S® AND EIGHT "PDR,°’S"
18: MOV #77406,=42(R2) 33PDR ®» 4K, UP, READ/WRITE

MOV (SP), (R2)+ 73LOAD "PAR"

ADD #2008, (S5P) 3 sUPDATE FOR NEXT "PAR"

S0B R3,18 33LOOP UNTIL ALL EIGHT ARE LOADED

MOV #177688,=(R2) $1SETUP KIPAR7 FOR I/0

CLR =(R2) ;1SETUP KIPAR6 FOR TESTING

L) #28, R¥ERRVEC $3CATCH TIMEOUT IF NO SR3

LI #20,8%SR3 $3ENABLE 22 BIT MODE

BR 3s ;3THIS PDP=11 HAS A SR3 REGISTER
2s: cmp (SP)+,(SP)+ $3CLEAN OFF THE STACKe=NO SR3
352 INC Q4SRD $3TURN ON MEMORY MANAGEMENT

Mov $SKTOUT,R#ERRVET j3SET FOR TIME 0UT
48 18T B¥143776 1 TRAP ON NON=EX=MEM

ADD %40, (R2) $;MAKE A 1K STEP

cHp Q¥KIPART, (R2) $11LAST ONE?

BHI 4s $3NQe=TRY IT
SKTOUT: MOV (R2)/R2 $3GET LAST BANK+1

CLR @%SRO ;3TURN OFF MEMORY MANAGEMENT

BR $SIZEX
SKTNEX: BIC #100000,8KT11 $3KT11 NON=EXISTENT

SEQ @ese

SEQ 2699
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3817
3818
3819
3820
30214
3822
3823
3824
3925
3826
3827
3838
3829
3830
3931
3832
3833
3834
38138
3936
3837

a176a2
617610
017612
@17616
817622
817624
017630
0917632
217636
017642
017644
0176590
#17654
0176640
017664
017666
2176790
017672
217674
617676
e177e¢

22+5EP=75

912737
005002
262704
262702
205711
822781
001379
162701
162782
210006
912637
912637
210137
n10237
812603
012602
812601
812600
noe287
828000
000200

MAINDEC=11=DZRKH=F
DZRKRF, P11

3838
38139
3843
3841
3842
3843
3044
3845
3846
3847
3848
3849
3859
3851
3852
3883
3854
s
3856
3837
38s8
3359
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
1873
3874
3875
3876
3877
3878
3879
3880
3§81
3892
3893
31884

817702
e17710
817712
217714
217716

817720
917722
917726
917730

917732

217736
217740
017744
217746
817750

2177382

817754
917760
P17762

817764
B17770
217774
020000

820004

2200810
820012
20014

928016

22«SEPe76

832777
01042
@18346
210446
810546

910246
204737
212603
206303

816304

aasea3
912788
806104
005205
20137S

218246

842716
062604
095503

018437
218337
812746
804737

804737

912608
012694
912683

P08297

MACY11 27(1286)

28157
017632

084300
2800840

1777176

004000
oopo40

262086
oepesd
217676
917708

MACY11 237(1006)

28157

220000

222076

172340

1717772

160008

801162
021164
201162
824372

224722

peoeCes

161230

@4+0CT>76
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ROUTINE TO SIZE MEMORY

S$CORE: MOV
CLR
18: ADD
ADD
TST
[of 14
BNE
SCROUT: SUB
$SIZEXS SUB
MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
RTS

#$CROUT, @*ERRVEC
R2

#4900,R1

#40,R2

(R1)

¥177776,R1

1

#4000,R1
¥48,R2

R, 8P
(SP)+,@#ERRVEC+2
(8P)+,0#ERRVEC
R1,3LSTAD
R2,5LSTBK
(SP)+,R)
(8P)+,R2
(SP)+,R1
(8P)+,RO

PC

$LSTAD: ,WORD 8
§LSTBX: ,WORD []

94=0CT=76

13129 PAGE 88

ROUTINE TO SIZE MEMORY

1TYPDBO

}1SET FOR TINEOUT
$18ET UP BANK
$1INCREMENT BY 1K
§11K STEP
$3TRAP ON TIME OUT
1JLAST ONE
;INOe=TRY AGAIN

$1JDROP BACK
$IRESTORE THE STACK
$ JRESTORE ERROR VECTOR

31LAST ADDRESS
3JLAST BANK
#3RESTORE R3
$ IRESTORE R2
1IRESTORE Ri
3JRESTORE RO

73CONTRINS THE LAST ADDRESS
3 1CONTAINS THE LAST BANK

STHIS ROUTINE CONVERTS A VIRTUAL ADDRESS TO PHYSICAL ADDRESS AND TYPES
30UT THE & DIGIT PHYSICAL ADDRESS. RZ CONTAINS VIRTUAL ADDRESS AT THE TIME

3OF ENTRY,

.

$TYPE QUT IS INHIBITED IF SW {3 IS SET,

TYPDBO: BIT
BNE
MoV
MoV
MoV

MoV
JSR
MOV
ASL

MOV

CLR
MOV
181 ROL
INC
BNE

Mov

BIC
ADD
ADC

nov
L3
LI
JSR

JSR

MOV
MoV
MOV

281 RTS

#3W13,a8WR
2

Ry, ~(8P)
R4,=(8P)
R5,=(8P)

R2,+(5P)
PC+CROTLF
(SP)+,R3
R3

KIPARG(R3) R4

R2.,«(8P)

#160200, (SP)
(SP)+,R4
R3

R4,3REGP
R3,8REGY
#SREGQ,=(8P)
PC,8#8DB20

PC,R4SUPRS

(SP)+/RS
(8P)+,R4
(8P)+,R3

PC

sINHIBIT TYPEOUT?
IYES

:PUSH VA ON STACK

SROTATE BITS 15,14,13 INTO 2,1,0
sFORM OFFSET TO BE USED

3FOR KIPAR

$GET THE BASE PAGE ADDRESS FROM
SKIPAR

$ROTATE LEFT 6 TIMES (MULTIPLY
sBY 100 OCTAL) TO GET THE

$BASE BUS ADDRESS (PHYSICAL)
$R3 CONTAINS MSB=2 BITS

3STRIP OFF TOP 3 BITS FROM VA &

$GET THE OFFSET INSIDE THE PAGE

FORM THE ENTIRE PHYSICAL

sADDRESS, R4 CONTAINS LOWER 16 BITS
JR3 CONTAINS TOP 2 BITS

JSAVE LOWER 16 BITS OF PA

JSAVE TOP 2 BITS OF PA

yJPUSH POINTER TO PA ON STACK

JCONVERT THE 18 BIT BINARY

7ADDRESSS T0 OCTAL ASICZ NUMBERS ON RETURN
$POINTER TO THE FIRST ASCIZ CHARACTERS
715 ON STACK

$TYPE OUT THE OCTAL 6 DIGIT

JPHYSICAL ADDRESS,

SEQ 210¢

SEQ vle}
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DERXHFLPit Z2«SEP~78 0B$57 ROUTINE TO SIZE MEMORY SEQ @182
3885 1CHKCS
3986 $THIS ROUTINE CHECKS IF BIT 15 OF RKCS WAS SET. IF IT WAS RETURN IS MADE T0
3887 s THE ERROR MESSAGE FOLLOWING THE JSR CALL, IF NOT, THE ERROR MADE TO SKIP
38388 $OVER THE ERROR MESSAGE.
3839
3892 020028 005777 161176 CHKCS: TST RRKCS IBIT 15 SET?
3891 920924 100073 BPL COMRET sNO
3992 ¢20926 AB4737 021742 JSR PC,GT4RG $YES, GET RKCS, ER. DS, DA
3993 @20832 Q09207 RTS P $RETURN TC THE ERROR MESSAGE
3894
3895 3CHKDA
3896 3THIS ROUTINE CHECKS IF RKDA INCREMENTED CORRECTLY. IF NOT, RETURN IS MADE
3397 $TO THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES: RETURN IS MADE TO
3898 3SKIP OVER THE ERROR MESSAGE,
3899 $AT THE TIME OF ENTRY, R2 CONTAINS THE EXPECTED RKDA,
3390
3341 ©20034 p20277 161178 CHKDA! CMP R2+9RKDA $DID RKDA INCREMENT CORRECTLY?
3932 020040 801465 BFO COMRET 1 YES
3933 029942 010237 0021162 MoV R2,8REGD $GET EXPCTD RKDR
3904 020846 017737 161156 001164 LI ARKDA,$REG! $GET RKDA RECVD
1995 020054 000227 RTS PC ;RETURN TO THE ERROR MESSAGE
39a6
31397 JCHKBA
31998 FTAIS ROUTINE CHECKS IF RKBA INCREMENTED CORRECTLY. IF NOT» RETURN Is MADE
3999 3TO THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES, RETURN IS MApDE TO
39192 $SKIP OVER THE ERROR MESSAGE,
3911 ;AT THE TIME OF ENTRY, R3 CONTAINS THE WORD COUNT (% QF WORDS TRANSFERRED)
3912 ;R4 CONTAINS THE BUS ADDRESS WHERE THE TRANSFER STARTED,
3913
3914 920056 PYB241 CHKBA? CLC
3315 920068 006103 ROL R3 $FORM THE EXPCTD BUS ADDRESS
3916 020062 Q60304 ADD R3rR4
3917 ©20064 pov24t cLe
3918 @208966 @I60Y3 ROR R3
3919 020079 920477 161132 cMp R4 ¢ @RKBA $0ID RKBA INCREMENT CORRECTLY?
3920 ©20074 821447 BEQ COMRET sYES
3921 920376 A10437 201162 MoV R4,SREGE 3GET EXPCTD RKBA
3922 920102 n4d@207 RTS pC $RETURN TO THE EROR MESAGE
3923
3924 @20104 Q17737 161116 201164 MOy ARKBA, SREG! 3GET RKBA RECVD
3925 3 CHKMEX
3926 3 THIS ROUTINE CHECKS THAT RKBA QVERFLOWED AnD MEX BIT WAS SETIN RKCS (BIT 4)
39217 3 IF RKBA OVERFLOWED CORRECTLY, THE RETURN ADDRESS IS ADJUSTED TO SKIP THE
3928 $ERROR MESSAGE ON RETURN,
3929
3938 028112 ©177456 161144 CHKMEXS MOV RRKCS,=(3p) $GET RKCS
3931 029116 @42716 177717 BIC #177717,(SP) $GET MEX BITS 4,5
3932 226122 922726 Q0PwV2e CuP 2BIT4, (SP)+ sCHECK BIT 4 SET?
3933 920126 991432 8EQ COMRET 3 YES, 0K
3934 028130 024737 221740 JSR PCyGT4RG 1SAVE RKCS,ER,DS,DA
3335 P20134 pu0207 /TS PC sRETURN
MAINDEC=11=DZRKH=F MACY11 27(1006) 04~0CT=76 13129 PAGE 96
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3936 3 CHKWC
3937 $THIS ROUTINE CHECKS IF RKWC OVERFLOWED CORRECTLY AFTER A DATA TRANSFER
3338 $IF IT DIN NOT, RETURN IS MADE TO THE ERROR MESSAGE, IF IT DID, RETURN I§
39139 $MADE TO SKIP OVER THE ERROR MESSAGE.
3948
3941 926136 @05777 161862 CHKWC: TST ARKWC $RKWC OVERFLOWED?
3942 a20142 001424 BEQ COMRET IYES
3943 920144 017737 161060 001162 MOV @RKDA,SREGE
3944 926152 017737 161046 001164 MOV QRKWC, SREG1
3945 920160 400207 RTS PC $RETURN TO THE EROR MESAGE
3346
3937
3948
3949 3CHKRWS
3959 ;THIS ROUTINE CHECKS IF R/W/S RDY BIT IN RKDS IS SET. IF IT IS NOT SET RETURN
3981 $1S MADE TO THE ERROR MESSAGE FOLLOWING THE JSR CALL, IF IT 1S, THE RETURN
3352 ;ADDRESS IS ADJUSTED TO SKIP OVER THE ERROR MESSAGE ON RERTURN,
3953
3954 920162 @32777 000109 161026 CHKRWS: BIT #RWS¢BRKDS ;RWS RDY SET?
3955 922170 @91611 BNE COMRET 3 YES
3356 @20172 ©04737 022174¢ JSR PCyGT4RG $GET RKCS, ER, DS, DA
3957 @20176 @AR0207 RTS eC ¢RETURN TO THE ERROR MESSAGE
3959
3359
3960 3CHKCRDY
3361 $THIS ROUTINE CHECKS IF CONTROL READY BIT IN RKCS IS SET. IF IT IS NOT,
3362 sRETURN IS MADE TO THE ERROR MESSAGE FOLLOWING THE JSR CALL, IF IT IS,
963 sRETURN ADDRESS IS ADJUSTED TO SKIP OVER THE ERROR MESSAGE,
3964
3965 0202080 165777 161Q16 CHKCRDY: TSTB ARKCS ;CONTROL READY SET?
3966 020204 100483 BMI COMRET IYES
3967 220206 904737 021740 JSR PC,GT4RG $GET RKCS, ER, DS, DA
3968 @20212 pPo8207 RTS PC sRETURN TO THE EROR MESAGE
3989
3970 @20214 062716 000202 COMRET: ADD 42,(sp) 3ADJUST RETURN ADDRESS TO SKIP OVER MESAGE
3371 020220 0AA207 RTS BC
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3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3999
3991
3992
3993
3994
3995
3996
3997
3998
3999
1000
1001
4292
4233
4004
4005
4936
4037
4998
4209
1019
4011
4012
4213
4014
4915
4016
4317
4918
1219
4020

020222
A20230
02p234
020240
220244

820246
020254

220256
020262
220270
320276

920300
320304
020306
920312

820316
229324
820332

MACY11 27(1806)

22-SEP=75 08:57

712737
817746
884737
52637
20P424

912737
200420

p11037
842737
52737
#oa4p?

Po5037
AloB46
162716
n52637

813737
813737
#09207
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4021
4022
4023
4624
4025
4926
4027
4928
4029
40390
4231
4032
4033
4034
4935
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
050
4051
4052
4053
4054
4055
4056
4057
4058
4959
4060
4961
4362
4063
4064
40965
4066
4067
4068
4969
4270
4071
4072
4073
4074
4278
4076

220334
220336

020340
020344
920350
220354
020360
820362
220364
920366
020370
020374

0820376
020402

220424
920424

020426
020426
020432

p20444
020444

820446
820446
220452

820500
228500
220502
020506
20510

9208512
020514
020520
220524
920530
220534

020544
920544
920546
p20550
220554

180400
168774
222076
081512

1400800

001512
177770
100200

P21512

201306
001512

201462
801512

MACY11 27(10026)

22+8EP=75 08157

010046
p10146

912700
104401
104401
194401
905719
100053
105710
100427
@32710
P01014

1094401
000410

900425

104401
P88404

900463

104401
000412

211046
242716
104402
000441

911001
216101
016104
204737
104401
200403

211146
104422
104491
202403

001462
820654
820700
020670

240000

020404

2209434

220454

177770

882032
2080802
021644
228536

n225%6

791512

901512

001512
001512

A01464
221462
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;THIS ROUTINE KEEPS A HISTORY OF THE COOMANDS THAT ARE BEING EXECUTED
3ON THE RK11, °PRSFNC’ CONTAINS INFORMATION ABOUT THE PRESENT COMMAND
SWHICH IS ABOUT TO BE INITIATED, *PSTFNC’ CONTAINS INFORMATION ABOUT THE
$COMMAND THAT WAS EXECUTED BEFORE THIS NEW ONE, THERE ARE MULTIPLE POINTS
;OF ENTRY DEPENDING ON THE TYPE OF COMMAND BEING PRESENTLY INITIATED:

3DRCMND = ENTERED WHEN A DRIVE RESET 1§ BEING INITIATED, DRIVE # IS SAVED
3IN BITS @=2 OF “PRSCMND’ AND BIT 8 IS SET,

$CRCMND = ENTERED WHEN A CONTROL RESET IS BEING INITIATED, BIT 14 OF
3 "PRSCMND® 1S SET.

JPOSCMND = ENTERED WHEN A POSITIONING SEEK IS BEING INITIATED, BITS ©-2
JCONTAIN THE DRIVE NUMBER ON WHICH THE POSITIONING SEEK WAS DONE., ALSO

:BIT 7 1S SET,

$IN ALL ABOVE CASES BIT 15 OF ‘PRSCMND’ IS SET,

sFNCMND = ENTERED WHEN A COMMAND OTHER THAN ANY ONE OF THE ABOVE Is BEING
$INITIATED (EX$ READ, WRITE, ETC).

sTHE OFFSET TO THE COMMAND KEY (BASE3KEY) IS SAVED IN BITS @=3 OF °PSRCMND’,

;1T SHOULD BE NOTED THAT CONTENTS OF °“PRSFNC’ ARE PUSHED INTO ‘PSTFNC’
$AND SAVED, BEFORE PUTTING INFO ABOUT THE PRESENT COMMAND IN “PRSFNC*,

$RO CONTAINS ADDRESS OF THE COMMAND KEY, AT THE TIME OF ENTRY,

DRCMND: MOV #BITIS+BITB,QFNC
MOV ARKDA, =(SP) 3SAVE DRIVE ¢
JSR PCyCROTLF
BIS (SP)+,QFNC
BR P2
CRCMNDZ MOV $B8ITI154BIT14,QFNC
BR P2
POSCMND: MOV (R@),QFNC
BIC #177778,QFNC $GET DRIVE NO.
BIS #BITIS+BIT?,QFNC
BR P2
FNCMND? CLR QFNC
p1: MoV RO, =(SP)
sus #KEY, (SP)
BIS (SP)+,QFNC
P2: MOV PRSFNC,PSTFNC
MOV QFNC: PRSFNC
RTS Pe

P4-pCT=76 13129 PAGE 92
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sHISTRY

3THIS ROUTINE TYPES OUT INFORMATION ABOUT THE FUNCTION THAT WAS
;BEING PERFORMED ON THE RK AT THE TIME OF ERROR AND THE FUNCTION
$THAT WAS PERFORMED JUST BEFORE THAT FUNCTION (WHICH LED TO

;THE ERROR), THIS ROUTINE IS CALLED WHEN AN ERROR OCCURS AND SW 12
$IS SET.

HISTRY: MOV RO, =(SP)
MOV R1,=(SP)
MoV #PRSFNC, RO

TYPE rMH1
TYPE P MH3
TYPE P MH2

682 TST (RO}
BPL 3s sREAD, READ CHECK, WRITE, WRITE CMECK, SEEK
TSTB (RO)
BMI 28 $POSITIONING (SEEK)
BIT ¥8IT14,(RO)
BNE 13 $CONTROL RESET
TYPE 1658 $ITYPE ASCIZ STRING
BR 648 33GET OVER THE ASCIZ
376581 ,ASCIZ /DRESET ON DRV /
64%:
BR 7
182
TYPE 1678 33TYPE ASCIZ STRING
BR 568 33GET OVER THE ASCIZ
;16783 LASCIZ /CRESET/
6681
BR 48
283
TYPE 1698 s3TYPE ASCIZ STRING
BR 688 31GET OVER THE ASCIZ
$1698:  LASCIZ /POSITIONING DRIVE /
6831
8¢ MOV (ROY,=(SP)
BIC #177770, (5P} $TYPE DRIVE NO.
TYPOC
BR 43
i MOV (R2), R
MOV PCMND(R1) R 3G0 TYPE OUT THE FUNCTION
MoV 2(R1),R4 sBEING PERFORMED
JSR PC,TYPFN
TYPE 718 71TYPE ASCIZ STRING
BR 128 $$GET OVER THE ASCIZ2
317181 LASCIZ <15><12>/DAs/
1883
LIA) (R1),=(5P) ;TYPE OUT DISK ADDRESS
TYPOC
TYPE 1738 $1TYPE ASCIZ STRING

BR 723 $I1GET OVER THE ASCIZ

SEQ 2ie4

SEG ©1#S
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40717

4978 020564
4379 020564
4989 229570
4081 @20572
4082 020576
4983

4084 020606
4085 020606
4086 920612
4287

4988 020614
4089 020620
4090 020622
4291 020624
4292 020639
493 226634
4294 028640
4095 @20642
4496 ©B28646
4937 0928650
4598 0520652
4999 920654
4130 828662
4191 020670
4132 0620676
4193 920700
4134 020783
4145 9207106
4126

22-SEP-76

216146
104402
194401
000403

P16146
124402

g208027
p61410
065720
104401
104401
104401
220647
184401
812601
012600
2002087
805815
0244524
042440
PBPB40
@52101

120
052040

MAINDEC=11=DZRKHeF
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4107
4108
4129
4110
4111
4112
4113 220714
4114 0228716
4115 628729
41186
1117 928722
4118 @#20724
4119 020726
4120 028730
4121 020734
4122 Q21736
4123 @20740
4124 020744
4125
4126 @20746
4127 228752
4128
4129 028754
4130 020760
4131 920762
1132
4133 020764
4134 0629770
4135
4136 920772
4137 020776
4138 221002
4139
4140 0221094
4141
4142
4143
4149 021010
3145
4146 @21014
4147 221216
4148 0221020
4149 921022

22~SEP=76

210446
916246
210346

p0S002
205791
961404
962702
905301
801374
a16500
8v5408

8657717
1000064

817703
395403
160308

9227904
201005

260062
905562
9008404

360262

905562

912683
212602
212600
200207

MACY11 27(18@6)

28157

008206

820600

200004

021464

620654
2208793
228670

881213

852506
P47117
051122

229
244522
eoe11?

MACY11 27(1906)

08:57

200004

2000064

160250

160244

200002

001732
031734

901772

251774

241516
oeeede
851117

251117
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33738: JASCIZ / BAs/

7288
MoV 6(R1),=(SP)
TYPOC
TYPE ¢ 758 ;2 TYPE ASCIZ STRING
B8R 748 $3GET OVER THE ASCIZ
517582 LASCIZ / WCs/
748
MOV 4(R1),=(SP)
TYPOC
43: CMp R2, #PSTFNC
BEQ 5%
TST (RB)Y+
TYPE v MH1
TYPE s MHE
TYPE +MH2
BR 68
58¢ TYPE + $CRLF
MOV (SP)+,R1
MOV {3P)+,RD
RTS PC
MH1:$ +ASCIZ <15><12>/FUNCTION /
MH2: «ASCIZ / ERROR /
MH3: «ASCIZ /AT/
MH4: +ASCIZ /PRIOR TO/
«EVEN

04=0CT=76 13:29 PAGE 94
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$STATSTC

$AT THE TIME OF ENTRY R1 CONTAINS THE DRIVE NUMBER FOR WHICH THE STATISTIC
115 TO BE OBTAINED. RS CONTAINS THE POINTER TO THE PARAMETER TABLE, FOR

s THE COMMAND EXECUTED ON THE ABOVE DRIVE, R4 CONTAINS THE FUNCTION CODE

; (WRITE, READ, ETC) FOR WHICH STATISTICS ARE TO BE TAKEN,

STATSTC:MOV RO, =(SP) 3PUSH RO, R2, R3 ONTO THE
MOV R2,«(8P) sSTACK
MOV R3,=(5P)
CLR R2
TST R1 ;DRIVE @7
BEG 28 JFORM THE OFFSET FOR THE
183 ADD #4,R2 3 “WORDS XFERRED COUNTS’=
DEC R1 sNWRTL, NRDL
BNE is
28 MoV 4(R5),R0 $GET WORD COUNT (RKWC) FROM
NEG RO :THE PARAMETER TABLE
TST ARKCS sANY ERROR DURING THE XFER?
BPL 3s
; YES,
MoV BRKWC,R3 sGET THE # OF WORDS THAT
NEG R3 WERE ACTUALLY X=FERRED
suUB R3,RQ
3s: cYp $#2,R4 $WRITE FUNCTION?
BNE 53
1YES, ADD THE ¥ OF WORDS
4s: ADD RG+NWRTL(R2) : XFERRED (WRITE)
ADC NWRTH(R2) sNOTE IT’S 2=-WORD COUNT LO, HI
BR 6
5s: ADD ROsNRDL{R2) JADD THE # OF WORDS READ

sNOTE THAT WRT CHK.
$READ CHK ARE ALSO CONS=
3 IDERED TO BE “READ

ADC NRDH(R2) ;CARRY OVER TO THE HI WORD
683 MOV (sP)+,R3 $POP R3,R2,RG FROM THE STACK

MOV (SP)+,R2

MoV (SP)+,R0

RTS PC

SEQ 2196

SEQ 21907
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4180
L3133
4152
4183
4154
4188
4156
4137
4138
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4179
“n
11712
4173
4174
4175
4176
4177
4178
4179
4180
4194
4182
4183
4184
4108
4186
4187
4108
4189
4199
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4293
4204
4205

WP

621024
821030
0210834

921040
821844
921046
921052
921054
021056
921057
321060

621064
921966
921070
921072
821076
921100

221102
9211086
821110
821114
921120
221124
921138
921132
221136
921142

821146

921159
821154
221169

921162
021166
921172

821174
021200
921284
v21212

921212
921216
821222

021224
821226
821238

12-5EP=76

194401
913700
@12701

10440}
112162
@42702
219246
104403

0083

200
104481

205004
p10203
801404
262704
205303
001374

104401
2102446
062716
804737
004737
104401
810446
0962716
9084737
284737

206302

184401
916246
184405

104401
916246
104405

104401
0916246
942716
104409

104401
916246
194408

[LERT-1]
001324
184401

MAINDEC=11+DZRKH=F

DERKHF

4206
4207
4298
4209
4210
4214
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4214

API1

221234
821240
921244
821250
821282
9212586
921269
221262
921263
221264
821278
021272
921276
821302

921304
821310
221314

921316
021328
921324
221330

921332
921334
921336
021342

22=5gP=76

e1370@
e12701
1044014
112102
842702
010246
104403

9083

208
184401
206302
104401
216246
104408

19440}
16246
1084405

2086202
104401
116246
104408

295300
281343
204737
pae2087

MACY1L
28157

8021377
801264
001254
831213

171770

082662

300904

002664

001732
624512
924722
202664

001772

024512
024722

082664
91652

902664
201632

202664
881712
180080

202664
021562

202474

MACYI11
883157

091264
0012%4
981213

177712

982662

282664
201692

002664
281672

202664
0091622

8265%6

2701886) @4~0CT~

$REPSTAT

JTHIS ROUTINE REPORTS ERROR STATISTICS AND DATA=TRANSFER STATISTICS,

REPSTAS

181

283

3s:

27(1006) 0@4=0CT=
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TYPE
MOV
MOV

TYPE
MOVB
BIC
NOY
TYPOS
«BYTE
«BYTE
TYPE

CLR
MOV
BEQ
ADD
DEC
BNE

TYPE
MoV
ADD
JSR
JSR
TYPE
MOV
ADD
JSR
JSR

ASL

TYPE
MoV
TYPDS

TYPE
TYPDS

TYPE
MOV
8IC
TYPDS

TYPE
NOV
TYPDS

DEC
BNE
TYPE

145626
DRVPRS/R?
#PDR,R1

r $CRLF
(R{)+,R2
#177778.,R2
R2,=(5P)

3
2
+BLNKS3

R4
R2,R3
3s
14,R4
R3
23

¢BLNKS1

R4, =(SP)
#NWRTL, (SP)
PC,80B2D
PC,SUPRS
rBLNKS1

R4, =(SP)
#NFDL, (SP)
PC,8DB2D
PC,SUPRS

R2
+BLNKS1
CSECN(R2).=(SP)

+BLNKS1
WZECN(R2) s =(SP)

+BLNKS1
DATER(R2),=(SP)
4100203, (SP) pDONT TYPE A NEGATIVE NO.

76 13:2% PAGE 96
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(13}

MOV
MOV
TYPE
MOVB
BIC
MOV
TYPOS
+BYTE
+BYTE
TYPE
ASL
TYPE
MOV
TYPDS

TYPE
MOV
TYPDS

ASR
TYPE
MOVB
TYPDS

DEC
BNE
JSR
RTS

+BLNKS1
HECN(R2),= (8P}
RD $FINISHED WITH THE DRIVES ?
18 $BR IF NOT
1MSG26A $REST OF SUMMARY MESSAGE
DRVPRS,R@ $NUMBER OF DRIVES
#PDR,R1 ;*DRIVES PRESENT® TABLE ADDRESS
¢8CRLF $CReLF
(R1)+,R2 $tDRIVE ADDRESS
$177773,R3 $JLEAVE ONLY DRIVE NUMBER
R2,=(SP) $PUT ON STACK FOR TYPEOUT
JTYPE IT IN OCTAL
3 3TYPE 3 CHARACTERS
[} $SUPRESS LEADING ZEROS
»BLNKS) 13 BLANKS
R2 $CONVERT TO A WORD TABLE INDEX
+BLNKSY
SKECN(R2),=(3P)
»BLNKS1
ABORT(R2),-(SP)
R2
+BLNKS1
SINCN(R2),=(SP)
RO
48
;C-TIMTYP sTYPE THE TIME
C

SEQ 2188

SEQ ©01e9



MAINDEC=11«DZRKHeF MACY{1 27(1@@86) @4=0CT=76 13129 PAGE 97
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4235 3STATUS
4216 $THIS ROUTINE IS NORMALLY ENTERED WHEN THE PROGRAM IS WAITING FOR THE
4237 $CONTROLLER TO FINISH WHAT IT IS DOING, THERE ARE TWO DOUBLE PRECISION
4238 $COUNTS KEPT IN THIS ROUTINE,
4239 $CICNT,CICNTY
4240 $THIS COUNT KEEPS TRACK OF HOW LONG THE CONTROLLER HAS BEEN BUSY AFTER
4241 7A COMMAND WAS INITIATED, THE CONTROLLER SHOULD FINISH WHATEVER IT IS DOING
4242 $BEFORE THIS COUNT EXPIRES, IF IT DOES NOT, THERE IS AN ERROR CONDITION AND
4243 sIT IS 50 REPORTED,
4244
4245 $QSCNT
4246 3THIS COUNT Is INITIALIZED EVERY TIME 8 COMMANDS ARE GENERATED. THE COUNT
4247 3IS INCREMENTED EVERY TIME THIS ROUTINE IS ENTERED. ALL THE 8 COMMANDS
4248 3SHOULD BE DONE BEFORE THIS COUNT EXPIRES, IF THEY DO NOT AN ERROR CONDITIOR
4249 tIS REPORTED, THIS COUNT HAS BEEN KEPT PRIMARILY TO INSURE THAT THE PROGRAM
4254 $DOES NOT GET CAUGHT IN AN INDEFINITE LOOP, BECAUSE OF AN ERROR CONDITION,
4251
4252 921344 005046 STATUS: CLR =(sP) $DROP PRIORITY AND WAIT FOR INT
4253 921346 12746 0921354 MOV #18,-(SP) $RETURN FOR RTI
4254 021352 003002 RTI
4255 sNOTE THAT THE INTERRUPTS ARE ALLOWED ONLY
4256 7AT CERTAIN PLACES IN THE PROGRAM, BECAUSE
4257 ;1T MAKES TROUBLESHOOTING OF FALIURES EASY,
4258 $OTHER PLACES WHERE INTERRUPTS ARE ALLOWED
4259 $TO TAKE PLACE:
4260 :*CHFAFN®, FIRST INTERRUPT AFTER ISSUING
4261 3A SEEK FUNCTION,
4262
4263 ©2135¢ 005237 981460 183 INC QSCNT
4264 021360 021456 BEQ GEROR
4265 021362 105777 157634 TSTB ARKCS
4266 ©21366 186514 BMI CNOBSY
4267
4268 221370 mB5037 PO1466 CLR CICNT
4269 0821374 212737 177761 001472 MoV #=17,CICNTL
1270
4271 @21402 105737 001534 CBSY:  TSTB INTFLG $FOR A NONeSEEK COMAND?
4272 s INTFLG= BIT 7 IS SETs BITS ©=3 CONTAIN
4273 :OFFSET TO THE COMMAND KEY (FROM KEY),
4274 sFOR WHICH THIS INTERUPT IS EXPCTD,
4275 $WHEN THE INTERUPT OCCURS & “INTHND’ IS
4276 sENTERED “INTFLG’ 1§ CLEARED,
42717 921406 061507 BEQ SEXIT
4278 021410 005237 001466 INC CICNT
4279 921414 9P1372 BNE €8sy
4280 921416 @085237 0601479 INC CICNTY
4281 ©21422 001367 BNE CBSY
4282
4283 STIMED OUT WHILE WAITING FOR THE INTRUPT,
4204 3ONE OF THE COMMANDS DID NOT INTERRUPT
4285 @2142¢ 113708 091534 NIEROR: MOVB INTFLG/RO
4296 0921430 042790 177760 BIC #177764,R0
4287 921434 2109003 MOV R2¢R3
4298 ©21436 062709 001306 app ¥REY RO
4209 021442 a11937 201172 MoV (RJ), SREG4
4290 921446 242737 177778 201172 BIC £177770,$REGE
MATINDEC=11=DZRKH=F MACY11 27(1666) @4-0CT=76 13329 FPAGE 98
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4291 ©21454 013737 801172 001250 MoV $REG4, SRDRV :GET DRIVE #, FOR TYPING SERIAL #
4292
4293 ¥21462 104421 022245 TYPMSG +MSG15 ;PRINT °DRVE # DIDN’T INTRUPT AFTER’
4294 921466 916305 0P2032 MOV PCMND(R3),RS
4295 921472 016504 009002 MOV 2(R5),R4
4296 821476 004737 021644 JSR s TYPEN
4297 021502 Q04737 921749 JSR PC+GT4RG
4298 @21506 104029 ERROR 25 3COMMAND TYPED OUT IN EROR MESAGE DID
4299 $NOT INTERUPT ON COMPLETION,
4390 ¢21510 852710 104000 BIS #BIT15+BIT11,(R3) sINDICATE THAT FUNCTION IS ABORTED
4331 921514 90@444 BR SEXIT
4392
4303
4384 021516 035437 001468 QEROR: CULR QSCNT 7REESTABLISH COUNT
4365 021522 0@4737 021740 JSR PCsGT4RG
4386 921526 104026 ERROR 26 JALL 8 COMMANDS SHOULD BE DONE BY NOW, TIMED
4307 ;OUT, THE PROGRAM IS WAITING FOR ONE OF THE
43028 ;COMMANDS IN THE Q TO BE FINISHED AND THIS
4329 sDID NOT HAPPEN OR FOR SOME OTHER REASON THE
4310 s *FINISHED® FLAG (BIT 15) OF ONE OF THE 8
4311 :COMMAND KEYS WAS NOT SET, VARIOUS FLAGS “PO5‘(=7)
4312 $7BUSY (*7), "KEY’(=8) CONTAIN INFORMATION
4313 :ABOUT THE STATUS OF THE SYSTEM,
1314
4315 @2153p 032777 020089 157492 BIT #5113, R5WR $INHIBIT TYPEOUT?
4316 921536 @01024 BNE 28 1YES
4317 @2154¢ 10440t 002395 TYPE,  MSG16
4318 021544 012706 Q01306 MOV #KEY,R3
4319 921550 912701 081426 MOV #BUSY,R1
4320 921554 ©@12702 177770 MoV #=14,R2
4321 021560 104401 001213 181 TYPE ¢ SCRLF
4322 0921564 Q12046 MoV (RD)+,=(5P) sTYPE OUT CONTENTS OF ALL KEYS
4323 021566 104402 TYPOC ;KEY=KEYS
4324 821579 104401 002662 . TYPF »BLNKS3
4325 021574 epsa4s CLR =(SP)
4326 ©@21576 112116 MOVB (R1)+,(5P) sTYPE OUT CONTENTS OF ALL BUSY FLAGS
4327 821600 104403 TYPOS ;BUSY=BUSY?
4328 921602 003 BYTE 2
4329 021603 009 W.BYTE @
4330 921624 005202 INC R2 :DONE?
4331 021606 @p1364 BNE 15 3NO
4332
4333 821616 904737 215714 281 JSR PC,CLRERR $MAKE SURE THERE' IS NO HEAD MOVEMENT ON
4334 $ANY DRIVE & THEN DO CONTROL RESET
4325 21614 BA137T  A14536 Jup BEGNEX 360, BAK AND CONTINUE
4336
4317 021620 @n5004 CNOBSY: CLR R4
4338 921622 205204 INe R4
4339 9021624 pB1376 BNE -2
1340 921626 013746 001244 SEXIT: MOV PPRLVLe=~(SP)
4341 921632 912746 021648 MOV #RTIPC7,=(SP)  ;RETURN FOR RTI #E#¥saissss
4342 021636 pEO0O2 RTI
4343

1344 021649 000137 510556 RTIPC7: JMP QMNGER



MAINDEC<11=DZRKH=F
DZRKHF,P11

4345
4346
4347
4348
4349
4352
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367

621644
021652
821654
921660
0921662
#21666
021672
$21674
021700
0921704
9217086
221712
021716
021728
921724
021730
921732
721736

22-SEP=76

832777
801031
920427
201002
104401
822704
901002
104401
922704
201002
104401
822704
201002
184401
922704
201002
104481
200207

MATNDEC=11=DZRKHK=F
DIRKHF,P11

4368
4369
4370
437
4372
4373
4374
4375
1376
4377
43718
4379
4390
4381
4392
4383
4384
4385
4386
4387
4388
4399
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4493
4404
4405
4496
4497
4498
44929

921740
821746
921754
821762
921770

921772
221776
@22000
022002
922004
0220190
822014
922016
022022
022024
022926
922030
022032
422034
222036
622042
022044
022046
922050
922054
022056
822060
022064
922066
922878
22072
022074

12=-SEP=76

9111737
2171737
@17737
217737
008207

024737
210046
?10146
010246
012700
917701
giei102
paz702
010240
806201
206201
096201
006201
19102
942702
210240
086201
g1e1e2
042792
912240
800301
042701
210140
012682
212601
212600
pa0287

MACY11 27(1006)
5

28357

0200080
000002

2082133
200004

002141
000012

292156
290006

092146
000010

202201

MACY11 27(1006)

a81s87

157264
157250
157242
157238

921746

001200
157214

177760

177776

177400

17777¢

157266

vo117e
Pp1162
901164
@01166

©¥4=0CT~

76
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ROUTINE TO SIZE MEMORY

3 TYPFN

$ROUTINE TO TYPE OUT THE FUNCTION (READ,WRITE,ETC) 1R4 CONTAINS THE
JFURCTION CODE AT THE TIME OF ENTRY,

3SW 13,

TYPFN?

181

283

382

24=0CT~

IF SET INHIBRITS TYPEOUT,

81T
BNE
cup
BNE
TYPE
CHMP
BNE
TYPE
cMP
BNE
TYPE
CHP
BNE
TYPE
fof 14
BNE
TYPE
RTS

76

#5H137@SWR
&

R4,92
1s
+MSG6
#4,R4
23
1 MSG7
#12,R4
3s
+MSGY
#6,R4
43
+MSGB
*¥19,R4
Ss
+MSG11

PC

13129 PAGF 100

ROUTINE TO SIZE MEMORY

:GT4RG

$INHIBIT TYPEOUT?
JYES
$WRITE?

$READ?

$READ CHECK?

3 WRITE CHECK?

s SEEK?

JGET CONTENTS OF RKCS, RKERs RKDS, RKDAA

GT4RG:
GT3RGH

SGETINF

FTHIS ROUTINE GETS CONTENTS OF RKCE, RKERs RKDS. THEN IT BREAKS DOWN THE
SCONTENTS OF RKDA INTO ITS COMPONENT? CYLINDERs SECTOR,

s NUMBER,

GETINFS

MOV
MoV
MoV
MOV
RTS

JSR
MOV
MOV
MOV
NOV
Mov
MOV
BIC
MOV
ASR
ASR
ASR
ASR
MOV
BIC
MOV
ASR
MOV
BIC
MOV
SWAB
BIC
MOV
MOV
MOV
MoV
RTS

ARKDA, $REG3
QRKCS, SREGE
@RKER, SREG1
@RKDS/, $REG2
PC

PCsGTIRG
R@,=(SP)
R1,~(8P)
R2,=(SP)
#SREG6+2,R0
@RKDA,RY
Ri,R2
#177768,R2
R2,=(RO)

Ri,R2
#177776,R2
R2,=(RJ)
R1

R{,R2
#177400,R2
R2,=(R3)
Ri
#177770,RY
R1,<=(R0O)
(SP)+:R2
(SP)+sR1
(SP)+,RO
PC

SURFACE AND DRIVE

SEQ @112

SEQ 2113



MAINDEC=11=DZRKHeF

DZRKHF.P11 22-SEP=76
4410
4411
4412
4413
4414
4415
4416
4417 822076 42766
4418 022194 9BB241
4419 022106 pV6166
4420 022112 06166
4421 922116 0206166
4422 022122 BO6166
4423 922126 068297
4424
4425
4426
4427
4428
4429
4430 022130 884737
4431
4432
4433
4434
4435
4436
4437
4438 822134 D17746
4439 022140 004737
4440 922144 912637
4441 022150 480297
MAINDEC=11=DZRKH=F
DZRKHF,P11 22+SEP=76
4442
4443
4444
4445
4446
‘4447 022152 885037
4448 922156 13777
4449 022164 912777
4358 822172 124417
4151 022174 832777
4452 ©22202 01926
4453 022204 712746
4154 0922210 @©5216
4455 @22212 881376
4456 022214 165726
4457 822216 p0OS237
4458 022222 001364
4459 022224 832777
4460 022232 @01¢12
4461 @22234 104401
4462 ©22248 1083401
4463 Q22244 104401
4464 ©22250 B11646
4465 022252 162716
4466 0922256 184402
4467 ©22260 0800002
4468 022262 900000

MACY11 27(1¢M6) ©4-0CT=76 13129 PAGE 161

08157 ROUTINE TO SIZE MEMORY
sCROTLF
sCALLE MOV #NO,=(5P) sPUSH NO, TO BE ROTATED ON STACK
] JSR P2, CROTLF
$THIS ROUTINE ROTATES BITS 15, 14, 13 OF A WORD INTO BITS 2, 1, @, THE
;REST OF THE BITS OF THE ROTATED WORD ARE CLEARED,
8177717 220882 CROTLF: BIC #17777,2(88)
cLc
200002 ROL 2(5p)
000602 ROL 2(sP)
800002 ROL 2(sP)
230092 ROL 2(8P)
RTS PC
s RG4SDRY
sCALL: JSR P2+ RG4SDRY
:THIS ROUTINE GETS THE CONTENTS OF RKDS, RKERs RKCS, RKDA, THEN
$IT SAVES THE DRTVE NUMBER FROM RKDA IN “SRDRV’,
021740 RG4SDR: JSR PC+GT4RG $GET RKCS, ER, DS, DA
3GTSDRY
sCALL: JSR BCsGTSDRY
:THIS ROUTINE EXTRACTS THE DRIVE # FROM RKDA (BITS 15,14,13) AND SAVES
$IT IN “SRDRV" (BITS 2,1,2)
157070 GTSDRVE MOV ARKDA, =(8P) $GET BITS 15,14,13 FROM RKDA
822276 JSR BCyCROTLF
201250 #ov (SP)+¢ SRDRV $SAVE THE DRIVE #
RTS pc
MACY11 27(1086) @4~0CT=76 13329 PAGE 182

28157 DRV,RESET ~ DRIVE RESET ROUTINE
.SBTTL DRY,RESET = DRIVE RESET ROUTINE
iDRV,RESET « DRIVE RESET ROUTINE
3IF R/W/S RDY DOES NOT SET WITHIN A CERTAIN TIME OF DOING DRIVE RESET
sAN ERROR IS REPORTED.
822262 DR,RST$ CLR TIMOUT
001582 157044 MoV QDRV ., @RKDA
000015 157030 MOV #15,@RKCS
CON.RDY
299192 157014 1St BIT #100,@RKDS 3DID R/W/S RDY SET?
BNE 2s 7 YES
177769 MOV #0208, =(SP) 3NO, WAIT FOR R/HW/S
INC (sP)
BNE o2
TST (SP)+
922262 INC TIMOUT
BNE 13
220002 156706 BIT #5413,@8WR 3 INHIBIT TYPEOUT?
BNE 28 $YES
201213 TYPE 7 $CRLF $TIMED OUT, R/W/S RDY DID NOT SET
$27644 TYPE PEMG $REPORT ERROR
0e¢22p6 TYPE 1M8G12
MoV (SP),=(SP)
0a0¢p2 sus 22, (5P)
TYPOC
283 RTI
TIMOUT: @

SEQ 0114

SEQ 9115



MAINDEC=11=DZRKHeF
DZRKHF,. P14 22=8EP=76
4469
4470
4471
4472
4473
4474
4475 022264 812777
4476 0822272 295037
4477 022276 195777
4478 922302 100451
4479 022304 012746
4480 022310 905216
4481 ©22312 001376
4482 022314 005726
4483 022316 005237
4404 022322 001368
4485 922324 032777
4486 022332 001038
4487 022334 104401
4488 02234¢ 0811646
4489 022342 162716
4496 022346 104402
4491 ©223%50 104401
4492 022354 p0B421
4493
4494 0822420
4495 92242¢ 017746
4496 022424 104402
4497 022426 p0O0R2
MAINDEC=11=DZRKHeF
DZRKHF,P11 22=SEP=T6
4498
4499
4590
4501
4592
4503
4504
4595 222439 032777
4586 022436 pO100S
4507 022440 217637
4508 922446 104401
4509 022450 200000
4510
4511 022452 062716
4512 ©224%6 00002

MACY11 27(1006)

a8187

[ L2}
201472
156720

1777150

201472
920000
002206
000082

222386

156576

MACY11 27(18@6)

@857

028008

@eoo00

eeeoe2

156739

156606

156502
9224502

04=0CT=76 13129 PAGE 103
CON,RESET = CONTROL RESET ROUTINE

+«8BTTL CON,RESET « CONTROL RESET ROUTINE

$CON RESET
JCONTROL RESET ROUTINE
$CONLRDY
$CONTROL READY ROUTINE
CN,RST: MOV #1,8RKCS
CN.RDY! CLR TIMER
182 7878 ORKCS $0ID CONTROL RDY SET?
BMI 28 3 YES
MOV #=30,+(SP) sWAIT FOR CNTRL RDY
INC (sP)
BNE s=2
TST (3P)+
INC TIMER
BNE 18
BIT #SW13,@8WR s INHIBIT TYPEOUT?
BNE 23 s YES
TYPE 1M8G12 JCNTRL RDY DID NOT SET, REPORT ERROR
MOV (8P),=(SP)
suB #2,(8P)
TYPOC
TYPE r65% $1TYPE ASCIZ STRING
BR 648 $IGET OVER THE ASCIiZ
31658t LASCIZ <15><{2>/CONTROLLER NOT READY = RKCS=/
6481
MOV @RKCS,=(SP)
TYPOC
28 RTI

@4=0CT«76 13129 PAGE 104
TYPMSG = TYPE MESSAGE ROUTINE (SW13)

+SBTTL TYPMSG = TYPE MESSAGE ROUTINE (SWi3)
3 TYPMSG
3THIS ROUTINE IS USED FOR MESSAGE TYPEOUTS, IF SW 13 IS SET THE TYPEOUT
315 SKIPPED,.
$CALLI  TYPMSG
1

POINTER $POINTER TO THE ASCII MESSAGE STRING
TY.MSG: BIT #SW13,R5HR $INHIBIT TYPEOUT?

BNE 23 1YES

MOV R(SP),18 FGET POINTER TO ASCII STRING

TYPE
181 +WORD ]
281 ADD *2,(sp) FADJUST RETURN ADDRESS TO SKIP OVER POINTER

RTI

SEQ 2116

SEQ 2117
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DZRKHF P11 22-5EP-76 98157 KWSRVE = KWillL CLOCK SERVICE ROUTINE SEQ 2118
4513 LSBTTL KWSRYE = KW1ilL CLOCK SERVICE ROUTINE
4514 $THIS ROUTINE SERVICES THE INTERRUPT FROM THE KWi1L LINE CLOCK
4515 TAND KEEPS TRACK OF ELAPSED TIME,
1516 ;KWCOUNTe CONTAINS CYCLES (PER SECOND) (2°S CGMPLEHENT)
4517 $KWSEC= CONTAINS SECONDS (2°S COMPLEMENT)
4518 sKWMIN= CONTAINS MINUTES (2°S COMPLEMENT)
4519 3KWHR= CONTAINS HOURS (2°S COMPLEMENT)
4529
4521 ©22460 995237 001569 KWSRVE! INC KWCOUNT $COUNT 68 CPS
4522 922464 801401 BEQ 18 $OVERFLOWED?
4523 ©22466 nYoLR2 RT1
4524 222470 @12737 177784 001560 183 MoV #-68,,KNCOUNT  ;RESET 68 CPS COUNT
4525 022476 05237 001556 INC KWSES $COUNT SECONDS
4526 022522 001491 BEQ 28 $OVERFLOWED?
4527 022504 @vB202 RTI $RETURN
4528 Q22506 212737 177784 001556 28: MoV 4-60,,KWSEC $RESET "SECONDS"™ COUNT
4529 822514 025237 001554 INC KWMIN $COUNT MINUTES
4530 022520 0@Q1005 BNE 3s $OVERFLOWED?
4531 922522 @12737 177794 08091554 MOV $+60, ,KNMIN ;RESET "MINUTES" COUNT
4532 22530 905237 001552 INC KWHR ;COUNT HOURS
4533
4534 @22534 005A02 3s: RTI $RETURN
4535
4536
4537 $WATIME
4538 $ROUTINE PROVIDES SOME WAITING TIME,
4539
4549 222536 013746 P22560 WATIME: MOV 28,-{spP) sCOUNTER VALUE
4541 922542 905237 022562 183 ING s $COUNT
4542 022546 01375 BNE 18 $HANG IN THERE UNTIL COUNT WRAPS AROUND
4543 225590 AA5216 INC (sp) :COUNT AGAIN
4544 022552 991373 BNE 18 3GO THROUGH MINOR LOQP AGAIN
4545 22554 p95726 TST (SP)+ ;RESTORE THE STACK POINTER
4546 §22556 900207 RTS 44 $RETURN
4547 22560 177738 253 JAORD 177738 :VALUE FOR APPROX 15 SEC DELAY
4548 22562 (0AGOY 3st JHORD @ 3*MINOR® LOOP COUNTER
MATINDEC=11=DZRKH~F MACY11 27(1206) 04-0CT=76 13:29 PAGE 126
DZRKHF (P11 22-5EP=76 @857 KWSRVE = KW1ilL CLOCK SERVICE ROUTINE SEQ 9119
4549 ;CHPDRS
1559 ITHIS ROUTINE CHECKS IF THERE ANY DRIVES PRESENT (ON LINE), IF THERE
4551 $ARE, a2 RETURN 15 MADE. IF THERE ARE NONE PRESENT, A MESSAGE IS PRINTED OUT.
4552 $sTHE STACK POINTER IS REINITIATED TQ 1168 AND CONTROL IS TRANSFERRED
4553 170 THE END OF PASS ROUTINE, $EQP, BEFORE PASSING CONTROL TO SEOP, SOME
4554 $TIME IS KILLED (WATIME), THISyIS DONE TO KEEP THE NUMBER OF MESSAGES
4555 s(END OF PASS #X) TO A SMALL AMOUNT,
4556
4557 022564 pOST37 901264 CHDPRS: TST DRYPRS $ANY DRIVES PRESENT?
4558 9822570 891401 BEQ 1$ 1NO
1559 622572 p0G207 RTS PC . $YES, EXIT
4560 022574 194481 802225 182 TYPE 1M8G14 $NO, GIVE A MESSAGE
4561 @22600 G24737 022536 JSR C)WATIME 3KILL SOME TIME
4562 022604 012706 0d0lico MoV #STACK,SP $REINITIALIZE STACK
1563 ©#22610 QQV40Y BR SEOP 3GO TO END OF PASS ROUTINE

4564



MAINDEC=11=DZRKHeF
DZRKHF,P11

4565
4566
4567
4568
4569
4570
4571
4572
4573
4574
4575
4576
4577
4578
4578
4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4599
4591
4592
4593

022612
022612
$22614
@22629
022624
922632
022634
622636
622640
922642
822644
022646
022652
022654
822656
022660
022662
022664
822666
P22666
82267¢

MACY{1 27(1206)

22-SEP=76 38157

900004
705637
805237
942737
205327
aegeel
823013
812737
go00e1
022634
p13700
na1405
220005
Bo4710
700249
ABO240
ove242

682137
318556

MAINDEC=11+DZRKH=F
DZRKHF P11

4534
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4696
4697
4608
4609
4610
1611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
1636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649

@22672
022700
022702
922706
022710
822714
822720
922724
022726
822734

022736
022742
622746
222752
822754
022760
922762
922764
822779

922772
822776

923002
923006
823010
¥23914
023020

923022
023026
823032
923034
7523236
023044
823058
923054
823062
023064
823872
223274
@2312¢

291102
ea11¢0
109000

202042

MACYI1 27(1296)

22=-5gP=76 A8157

922737
201074
105777
100071
117746
042716
922726
901062
123727
901456

134401
184401
913746
104402
104401
995046
205046
105777
1008378

117746
0842716

921627
20102%
104401
262786
208757

921627
#01022
205766
801403
216677
262706
104401
123727
601003
212777
no0R82
204737
21627

puei7e
1562136
156232
177600
2000607
2911134
023417
223424
880176

923435

156154

156150
177600

000025

023412
220006

28008135
2008004
800002
200906
981213
201135
o198

924322
20862

evilee

281148

e0ven1

156074

oceeay
156852

24~0CT~76 133129 PAGE 107
END OF PASS ROUTINE

«SBTTL END OF PASS ROUTINE

i iaddd bl bl LM EEERRRE *
F#INCREMENT THE PASS NUMBER ($PASS)

3 #INDICATE END=OF+PROGRAM AFTER 1 PASSES THRU THE PROGRAM

$#IF THERES A MONITOR GO TO IT

s#IF THERE ISNT JUMP TO QGMNGER

SEOP?
SCOPE
CLR S$TSTNM $32ERO THE TEST NUMBER
INC $PASS ;s INCREMENT THE PASS NUMBER
BIC $100000,3PASS  ;3DON’T ALLOW A NEG, NUMBER
DEC (PC)+ ;1L00P?
SEOPCT: ,WORD 1
BGT $DOAGN $1YES
MOV (PC)+,A(PC)+ $3RESTORE COUNTER
SENDCT: .WORD 1
SEOPCT
SGET42: MOV Q¥42,R2 33GET MONITOR ADDRESS
BEQ $DOAGN 3 3BRANCH IF NO MONITOR
RESET ;3CLEAR THE WORLD
$ENDAD: JSR PCy (RO) $3GO TO MONITOR
NOP 7 1SAVE ROOM
NOP ;3FOR
NOP SIACTIL
$DOAGN:
J4P 8(PCI+ # $RETURN

SRTNAD: (WORD OMNGER

#4=0CT=76 133129 PAGE 128
TTY INPUT RQUTINE

«S8TTL TTY INPUT ROUTINE

T ™ » » [

«ENABL LSB

] ruwnn

s#SOFTWARE SWITCH REGISTER CHANGE ROUTINE.

$#ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;#SERVIZE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
;#WHEN OPERATING IN TTY FLAG MODE,

SCKSWR: CMP #SHREG, SWR 511S THE SOFT=SWR SELECTED?
BNE 15s ;IBRANCH IF NO
TSTR BSTKS 1 3CHAR THERE?
BPL 153 32IF NO, DON’T WAIT AROUND
MOVB A§TKB, =(SP) $1SAVE THE CHAR
BIC #°C177,(SP) $1STRIP=OFF THE ASCII
14 #7,(SP)+ 3318 IT A CONTROL G?
BNE 158 33N0O, RETURN TO USER
CMPB SAUTOB, #1 32ARE WE RUNNING IN AUTO=MODE?
BEQ 158 $IBRANCH IF YES
TYPE +SCNTLG 31ECHO THE CONTROL=G {*G)
$GTSWR: TYPE s SMSWR 33TYPE CURRENT CONTENTS
MoV SHWREG,=(SP) $3SAVE SWREG FOR TYPEOUT
TYPOC $3GO TYPE=-=0CTAL ASCII(ALL DIGITS)
TYPE 1 SMNEW : 3PROMPT FOR NEW SWR
1981 CLR «(8P) 7 sCLEAR COUNTER
CLR -(SP) 31THE NEW SWR
784 TSTH R$TKS #ICHAR THERE?
BPL 78 53IF NOT TRY AGAIN
MOVB e$TKB,=(SP) 3IPICK UP CHAR
BIC #°2177,(5P) FIMAKE IT 7=BIT ASCII

98¢ CcMP (sp).#25 $3IS IT A CONTROL=U?
BNE 108 s sBRANCH IF NOT
TYPE +$CNTLU s 1YES, ECHO CONTROL=U (*U)
208: ADD #6,5P 31 IGNORE PREVIOUS INPUT
BR 198% $FILET’S TRY IT AGRIN
1081 cMp (sp),#15 3118 IT A <CR>?
BNE 163 $1BRANCH IF NO
ST 4(5P) 3JYES, IS IT THE FIRST CHAR?
BEQ 118 3 IBRANCH IF YES
MOV 2(SP),8SWR ;3SAVE NEW SWR
1183 ADD #6,8P #1CLEAR UP STACK
1482 TYPE +$CRLF ;sECHO <CR> AND <LF>
CNPB SINTAG, %) 3IRE=ENABLE TTY KBD INTERRUPTS?
BNE 15¢ $$BRANCH IF NOT
MoV #108,Q@8TKS $ JRE=ENABLE TTY KBD INTERRUPTS
158: RT] 1 IRETURN
1682 JSR PC,STYPEC 3 JECHO CHAR
CHP (SP), 850 31CHRR < 27

SEQ 2120

SEQ @121



MAINDEC=11=DZRKH=F
DZRKHF,P11

4634
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
§672
4673
1674
4675
4676
4677
4678
4679
4680
4681
1682
4683
4684
4685
4686
4687
4688
4689
4699
4691
4692
4693
1694
4695
4656
4697
4698
4699
4708
47014
4742
4733
4724
4705

923104
023106
223112
923114
923120
023124
823126
023130
923132
923134
823140
223144
023146
923152

023154
223156
223164
823170
923172
023200
@23206
823214
223216
023222
823224
923230
823234
923249
023242
@23244
623252
923254
023262
923264
@23272

023274
0823276
923302

22=8EP=76

802420
821627
203015
842726
905766
po1403
806316
p06316
086316
nRS266
256616
0200797
164401
082720

11646
716666
105777
100375
117766
042766
826627
r31213
185777
1238375
117746
942716
822627
001366
200750
826627
9902467
826627
903003
242766
oo0eaa2

210346
@127013
822703

MAINDEC=11=DZRKH~-F
DZRKHF P11

4786
4727
4798
4749
4712
4711
4712
4713
1714
4715
4716
4717
4718
4719
1729
4721
4722
4723
4724
4725
4726
4727
4728
4729
4732
4731
4732

923306
623319
623312
023314
823320
823322
$23326
223330
023334
023340
623344
923346
923352
823356
023360
923362
223370
923376
823400
923401
@23402
023412
923417
223424
923432
923435
323442

22-SEP=T76

101405
124419
112613
122713
901003
144401
poz763
111337
124401
122723
0821356
195063
104401
012623
911646
$16666
n12766
290902

220

262
200014
752536

136
9050215
620075

a40
@36440

MACY11
08:57

200067

209068
009092

022002
177776

nBE1212

800ve4
155754

15575¢
177600
pU0Y04

158722
155716
177600
200021
0000924
8309004
300042

2234062
#23412

MACY11
28257

260177
261212

223409
323400
090615

177177
001214

200084
#23402

205015
006527
253523

é0e
047049
pe0240

27(12e6)

029002

020044
009pa4
000023

200140
200175

aeee0d

27(1096)

200002
200004

2121
400012
820122

253565
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TTY INPUT ROUTINE

BLT 18§ 3 $BRANCH IF YES

(.14 (SP) 467 ;3CHAR > 7?2

BGT 1988 $$BRANCH IF YES

BIC $60,(SP)+ s $STRIP=OFF ASCII

TST 2(sP) $7IS THIS THE FIRST CHAR

BEQ 17s : sBRANCH IF YES

ASL (sp) 33N0, SHIFT PRESENT

ASL (sP) 1 CHAR OVER TO MAKE

ASL (sP) st ROOM FOR NEW ONE,
1782 INC 2(sP) s 1KEEP COUNT OF CHAR

BIS =2(SP), (SP) $3SET IN NEW CHAR

BR 78 $1GET THE NEXT ONE
1862 TYPE +$QUES $ 1 TYPE ?<CRY<CLF>

BR 208 $3SIMULATE CONTROL=U
.DSABL LSB
FIANERERRERKEBRES HREERUEE *u
7#TH1S ROUTINE WILL INPUT ap SINGLE CHARACTER FROM THE TTY
7#CALL:
113 RDCHR ;1 INPUT A SINGLE CHARACTER FROM THE TTY
123 RETURN HERE : 3CHARACTER IS ON THE STACK
i ;3WITH PARITY BIT STRIPPED OFF
H
SRDCHR1 MOV (sP),~tspP) $3PUSH DOWN THE PC

MOV 4(SP),2(SP) $#SAVE THE PS
182 TSTB 8STKS $IWAIT FOR

8PL 18 $3A CHARACTER

MOVB ASTKB, 4(SP) $3READ THE TTY

BIC #°C€177>,4(SP) $:3GET RID OF JUNK IF ANY

o112 4(SP),*23 33158 IT A CONTROLeS?

BNE 38 $3BRANCH IF NO
FH TSTB Q@S TKS $3WAIT FOR A CHARACTER

8PL 28 7+ LOOP UNTIL ITS THERE

MOVR ASTKB, =(SP) $3GET CHARACTER

BIC ¥°C177,(SP) ;TMAKE IT 7=-BIT ASCII

cup (SP)+, %21 7318 IT A CONTROL=Q?

BNE 28 33 IF NOT DISCARD IT

BR 1s ;3YES, RESUME
382 cup 4(SP). %140 ;318 1T UPPER CASE?

BLT 48 $3BRANCH IF YES

cup 4(SP),#175 3318 IT A SPECIAL CHAR?

BGT 4s ;3BRANCH IF YES

BIC #40,4(SP) 33MAKE 1T UPPER CASE
4s: RTI $3GO BACK TO USER
3 * * Lol * *
s#THIS ROUTINE WILL INPUT A STRING FROM THE TTY
$#CALL:
1w ROLIN ;1INPUT A STRING FROM THE TTY
e RETURN HERE ; $ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
i* ; sTERMINATOR WILL BE A BYTE OF ALL £°S
$RDLIN: MOV R3,=(SP) $3ISAVE R3
18: MoV #STTYIN,R3 $3GET ADDRESS
28t CHP $STTYIN#B,,R3 3 $BUFFER FULL?

©4=0CT=76 13329 PAGE 110
TTY TNPUT ROUTINE

BLOS 48 33BR IF YES
RDCHR $3GO READ ONE CHARACTER FROM THE TTY
MoV (SP)+,(R3) $3GET CHARACTER
1082 CMPB #177,(R3) 5318 IT A RUBOUT
BNE 3s $3SKI1P IF NOT
4s: TYPE +$QUES $ITYPE A °2°
BR is s sCLEAR THE BUFFER AND LOOP
3s: MOVB (R3),98 ;1ECHO THE CHARACTER
TYPE ’98
CMPB #15, (R3)+ 3 3CHECK FOR RETURN
BNE 2s ¢3LO0OP IF NOT RETURN
CLRB =1(R3) $3CLEAR RETURN (THE 15)
TYPE »SLF s:TYPE A LINE FEED
MOV (SP)+,R3 $ sRESTORE R3
MoV (sP),~(SP) ¢ $ADJUST THE STACK AND PUT ADDRESS OF THE
KOV 4(SP),2(SP) HH FIRST ASCII CHARACTER ON IT
mov #STTYIN,4(SP)
RTI $ :RETURN
9s¢ «BYTE [4 3 3STORAGE FOR ASCII CHAR, TO TYPE
«BYTE (4 3 sTERMINATOR
STTYIN: ,BLKB 8, $JRESERVE B8 BYTES FOR TTY INPUT
SCNTLU: LASCIZ /°U/€15><12> 3 sCONTROL "U®
SCNTLG: LASCIZ /°G/<15><12> 3 3CONTROL "G" *

$MSWR: LASCIZ <15><12>/SWR 3 /

SMNEW! ,ASCIZ / NEW = /

SEQ @122

SEQ 2123



MAINDEC=11eDZRKH=F
OZRKHF,P11

4733
4734
4738
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
47%2
4753
4754
4758
4756
47157
4758
4759
4768
4761
4762
4763
1764
47658
4766
4767
4768
4769
47709

823446
923450
923456
0923460
023462
923464
023466
023470
0923472
023474
0923476
@23500
223502
223504
821506
923510
823512
023514
n23520
923522
923524
821526
023532
923536
023840
023542
023544
923546

MACY11 27(12@6;

22-8EP=T¢ Q8157

811646
016666
010046
010146
210246
104411
212600
905001
005002
112046
201412
806301
076192
206301
806192
8e6301
206192
?42716
062601
200764
2095726
9108166
912237
212692
012601
212600
2020082
003000

MAINDEC=11=D2RKNaF
OIRKHF, P11

M
4112
§773
4774
47715
4776
4117
47170
4179
4180
4781
4792
4793
4784
4785
4786
4787
4780
4789
4790
4791
4792
4793
4794
4798
4796
4797
4798
4799
4800
4801
4892
4803
4994
4805
4896
4087
4808
4809
4810
4811
4812
4813
4814
4815
4816
4017
4819
4819
4020
4921
49822
4823
4824
482%
4826

021550
923552
223560
223562
823564
223566
823570
223572
921576
923600
923602
023606
923610
923612
023614
923616
823622
823624
023630
923632
023636
923640
223642
023644
823646
823650
823652
923654
823660
923662
923664
223666
223670
923672
223674
923700
923782
g23724
821726

e2371e
823712

eeooed

17777e

000012
#23546

MACY11 27(1006)

22«§EP«75 08157

211646
016666
210046
910146
810246
104411
912600
018037
003046
205082
122710
eeioe1
113002
112001
001424
1227014
983032
122721
002427
232716
201024
PR6316
011646
BO63316
96316
262616
102416
162701
968116
182442
080752
803702
081421
005416
012666
812602
812601
812600
9080822

208726
105818

po00R4

223716

280058

002068
ogee7y
178080

ooovse

e0ense

eeoee2

600002
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READ AN OCTAL NUMBER FROM THE TTY

+SBTTL READ AN OCTAL NUMBER FROM THE TTY

H lQ'i.!ii..libl..lil'll!IC"'I!w *8 » RS
$#*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
t#CHANGE IT TO BINARY.

3#CALL1
A RDOCT ;3READ AN OCTAL NUMBER
T RETURN HERE ;$LOW ORDER BITS ARE ON TOP OF THE STACK
11 3JHIGH ORDER BITS ARE IN SHIOCT
S$RDOCT! NOV (sP),=(5P) $IPROVIDE SPACE FOR THE
NOV 4(SP),2(8P) s 3 INPUT NUMBER
MoV R3,=(SP) 31PUSH R@ ON STACK
HOV R1,=(8P) 33PUSH Rt ON STACK
MoV R2,=(SP) ;IPUSH R2 ON STACK
181 RDLIN $SREAD AN ASCIZ LINE
MOV (SP)+,RE 33GET ADDRESS OF 1ST CHARACTER
CLR R1 3 sCLEAR DATA WORD
CLR R2
263 MovB (R@)+,=(SP) 3 JPICKUP THIS CHARACTER
BEQ 3s $3IF ZERO GET OUT
ASL R1 F1%2
ROL R2
ASL R1 ERAL]
ROL R2
ASL R1 AL
ROL R2
BIC #°C7,(SP) $3STRIP THE ASCII JUNK
ADD (SP)+,R1 $3ADD IN THIS DIGIT
BR 28 3 3LOOP
38: TST (SP)+ 33CLEAN TERMINATOR FROM STACK
MOV R1,12(8P) $1SAVE THE RESULT
MOV R2,8HIOCT
MoV (SP)+,R2 ;1POP STACK INTO R2
MOV (5P)+,R1 ;3POP STACK INTO R1
MoV (SP)+,RQ :$POP STACK INTO R@

s $RETURN

RTI
SHIOCTI .WORD ] 3 3HIGH ORDER BITS GO HERE

94-0CT=76 13129 PAGE 112
READ A DECIMAL NUMBER FROM THE TTY

«SBTTL READ A DECIMAL NUMBER FROM THE TTY

- - [P o R .
7#THIS ROUTINE WILL READ A DECIMAL (ASCII) NUMBER FROM THE TTY aAND
$#CHANGE IT To BINARY. IF T00 MANY CHARACTERS OR ANY ILLEGAL CHARACTERS
S#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
y#USER TYPING A CARRIAGE RETURN, THE RANGE OF THE INPUT KUNBER IS
s#POSITIVE 32767 T0 NEGATIVE 32766,

3#CALL?
I RODEC 33READ A DECIMAL NUMBER
Iz RETURN HERE 3 PNUMBER IS ON TOP OF THE STACK
:
SRDDECI MOV (SP)s=(8P) J9PROVIDE SPACE FOR
Hov 4(8P),2(8P) 31THE INPUT NUMBER
MoV RO, =(SP) $1PUSH R® ON BTACK
MoV Ri,=(8P) 31PUSH R1 ON STACK
MOV R2,=(SP) $JPUSH R2 ON STACK
181 ROLIN 37READ AN ASCIZ LINE
Mov (SP)+,RE 3SADDRESS OF 15T CHAR,
MOV RO, 68 $1SAVE INCASE OF BAD IRPUT
CLR -(8P) $1CLEAR DATA WORD
CLR R2 338IGN SET POSITIVE
CMPB #%=,(RO) JI8EE IF A MINUS BIGN WAS TYPED
BNE 28 $§BR IF NO MINUS SIGN
HOVB (RO)+,R2 $9SAVE FOR LATER USE
H MOVB (R@)+,R1 $IPICKUP THIS CHARACTER
BEQ 3 31GET OUT IF ZERO
cMpB #°0,R1 $ $MAKE SURE THIS CHARACTER
86T L1] 3518 A DIGIT BETWEEN 0 & 9
cMPB #79,R1
BLT Ss
BIT $°C7777,(SP) 73DONT LET NUMBER GET TO BIG
BNE ss 37BR IF NUMBER WOULD OVERFLOW
ASL [¢€.12] XL Y]
MoV (8P),=(SP) 798AVE FOR LATER
ASL (8pP) 14
ASL (8P) 3148,
ADD (8P)+,(8P) yreie,
BvVS L1] $JOVERFLOW ISN°T ALLOWED
8UB $°9,Rt }ISTRIP AWAY THE ASCII JUNK
ADD R1,(8PF) 73ADD IN THIS DIGIT
BVS 58 3 JOVERFLOW ISN°T ALLOWED
BR 28 11L00P
k1 13 8T R2 $JCHECK IF NUNBER IS NEG
BEQ (1 $1BR IF NO
NEG (8e) J1YES=oNEGATE THE NUMBER
11 MOV (8P)+,12(SP} 318AVE THE RESULT
MOV (8P)+,R2 $1POP BTACK INTO R2
MOV (SP)+,R1 31POP STACK INTO R{
Mov (8P)+,RO 13POP STACK INTO R@
RTI 1 SRETURN
581 TST (SP)+ JICLEAN PARTIAL NUMBER FROM STACK

CLRB (r2) $18KET 4 TERMINATOR

SEQ €124

SEG B125



MAINDEC=11=DZRKHeF
DZRKHF.P11

4827
4828
4829
4820

823714
023716
923720
823724

1244021
082000
104401
200720

MAINDEC~11-DZRKHeF

DZRKHF P11

1831
4332
4333
4834
48135
4836
4837
4838
4839
4942
4941
4342
4843
4844
4345
4846
4847
4948
4849
4859
4851
4352
4853
4854
4855
1956
1857
4858
1859
4860
3861
4862
4863
1864
4865
4866
4367
1868
4369
4872
4371
1872
4873
4874
4875
4876
4877
4978
4879
4880
1881
4882
4883
4384
4885
4386

@23726
823726
323730
323732
823734
823736
#23749
©23744
823759
823752
923754
223762
023764
823770
923774
323776
0240022
224084
224026
924010
824012
924014
924016
324220
824022
024024
024026
024030
924236
024042
924046
024058
024052
924356
#24060
624062
024364
024266
824270
824072
024100
024102
B24104
d24100

010046
210146
Pn10246
218346
010546
212746
216695
1003204
2954¢3
112766
805000
#127a3
112723
005792
A16001
160105
002422
805282
PBe774
p6010S
205702
p01a92
185716
160487
106316
103003
116663
952702
2527a2
110223
@05720
9200227
292746
223002
8108502
200764
185726
140003
116663
105013
212605
#12603
012602

MACY11 27(1006)
22-SEP=76 28157

0o1212

MACY11 27(10@6)
22+«8EpP~76 ©08:57

820290
002020
290055

224142
0000640

324132

200001
2nEv6Q
201140

200010

177717

©23vea1

177777

177776
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READ A DECIMAL NUMBER FROM THE TTY

TYPE ;s TYPE THE INPUT UP TO BAD CHAR,
6%t s WORD ] 3JPOINTER GOES HERE

TYPE +$QUES 3NN NORT GRLFY

BR 18 33 TRY AGAIN

04=0CT=76 13329 PAGE 114
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

«SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

33 boudndel

3*THIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMBER TO a 5=DIGIT
s#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT, DEPENDING ON WHETHER THE
§#*NUMBER 15 POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
3#BEFORE THE FIRST DIGIT OF THE NUMBER, LEADING ZEROS WILL ALWAYS BE

s #*REPLACED WITH SPACES,

s#CALL?
3 MoV NUM,=(SP) 37PUT THE BINARY NUMBER ON THE STACK
24 TYPDS 3360 TO THE ROUTINE
$TYPDS!?
MOV RO, =(SP) 33PUSH R@ ON STACK
MOV R1,=(8P) $1PUSH R1 ON STACK
MOV R2,=(5P) :3PUSH R2 ON STACK
MoV R3,=(SP) ;3PUSH R3 ON STACK
MOV R5,<(8P) 3:PUSH RS ON STACK
MOV $20200,=(SP) $3SET BLANK SWITCH AND SIGN
MOV 20(SP) /RS $3GET THE INPUT NUMBER
BPL 1§ ::BR IF INPUT IS POS,
NEG RS $IMAKE THE BINARY NUMBER POS,
HOVB #%=,1(8P) ;IMAKE THE ASCII NUMBER NEG,
183 CUR RO $$ZERD THE CONSTANTS INDEX
uov #SDBLK,R3 $1SETUP THE OUTPUT POINTER
MOVB *° ,(R3)+ $3SET THE FIRST CHARACTER TO A BLANK
283 CLR R2 :3CLEAR THE BCD NUMBER
MOV $DTBL(R®),R1 33GET THE CONSTANT
3ss sus R1,RS 33FORM THIS BCD DIGIT
BLT 4s $1BR IF DONE
INC R2 +1INCREASE THE BCD DIGIT BY 1
BR 3s
48 ADD R1,RS $3ADD BACK THE CONSTANT
TST R2 3 :CHECK IF BCOD DIGITs2
BNE S8 $3FALL THROUGH IF @
TSTB (sP) 33STILL DOING LEADING 0°S?
BMI 78 $1BR IF YES
56¢ AsL8 (sP} 3 IMSD?
8CcC 63 ;3BR IF NO
MOVE 1(SP),=1(R3) $1YES»=SET THE SIGN
682 BIS #°8,R2 $3MAKE THE BCD DIGIT ASCII
782 BIS #° ,R2 33MAKE IT A SPACE IF NOT ALREADY A DIGIT
MOVB R2,(R3)+ $$PUT THIS CHARACTER IN THE OUTPUT BUFFER
TST (RO)+ $3JUST INCREMENTING
cHp RB, 110 :ICHECK THE TABLE INDEX
8LT 28 $3G0 DO THE NEXT DIGIT
BGT as 33G0 TO EXIT
HOV R5,R2 $3GET THE LSD
BR 68 $$GO CHANGE TO ASCII
8852 TSTB (5P)+ s:WAS THE LSD THE FIRST NON=ZERO?
BPL 98 33BR IF NO
MOVR =1(SP),=2(R3)  ;;YES=~SET THE SIGN FOR TYPING
9s: CLRB (R3) $3SET THE TERMINATOR
Mov (SP)+,RS 32POP STACK INTO RS
MoV (SP)+,R3 $3POP STACK INTO R3

MOV (SP)+,R2 $$1POP STACK INTO R2

SEQ 2126

sEQ 8127



MAINDEC=11=DZRKH~F
DZRKHF P11

4887
4888
4889
4899
4891
4892
4893
4894
41335
4236
4897

@24110
224112
024114
924120
824126
024130
024132
224134
024136
924140
424142

MACY11 27(1006)

22-SEP=76 28157

212601
212600
104401
216666
212616
0000802
923420
901750
000144
200012
200004

MAINDEC=11*DZRKH=F
DZRKHF,P11

4898
4899
4900
4991
4902
4993
4994
493%
4996
4997
4998
4999
491@
4911
4912
4913
4914
4318
4916
4917
4918
4919
4929
4921
4922
4923
4924
4925
4926
4927
4928
4929
4930
4931
49132
4933
4934
4935
4936
4937
4938
4939
4949
4941
4942
4943
4944
4945
4946
4947
4948
4949
4950
4951
4952
4953

024152
924156
924160
224162
024164
024166
024172
824174
024176
924200
924202
924206
024210
024214
024216
024222
024224
924226
024230
924232
024236
924242
224244
024250
924252

624256
024262
224264
224270
024274

224276
824302
024306
924314
324316

024142

200002 002004

MACY11 27(12@6)

22«SEP=76 283157

185737
1000082
000000
220407
219046
817600
112046
201005
205726
812600
$62716
000002
122716
801430
122716
001006
95726
104401
891213
105037
022759
204737
123726
001350
213746

185366
802770
24737
105337
8008770

112716
604737
132737
201372
2858726

281157

0epee2

2006002
@pea11

9008200

024366

224322
201156

281154
eeeost

0824322
024366

208249
924322
eneng?

224366

04-0CT=76 13329 PAGE 115
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

MoV (SP)+,R1 3)POP STACKX INTO R

MOV (8P)+/RO 3 7POP STACK INTO RB

TYPE » $DBLK FINOW TYPE THE NUMBER

MoV 2(5P),4(SP) $IADJUST THE STACK

MOV (SP)+¢(SP)

RTI $IRETURN TO USER
$DTBL: 10008,

1008,

108,

10.

SDBLK:  .BLKW 4

B84=0CT=76 133129 PAGE 116
TYPE ROUTINE

«SBTTL TYPF ROUTINE

e ERRRBER * *
J#ROUTINE TO TYPE aSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH p @ BYTE.
s#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED,

3 #NOTEL S $NULL CONTAINS THE CHARARCTER TO BE USED AS THE FILLER CHARACTER,
3#NOTE2: S$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED,
s#NOTE31 SFILLC CONTAINS THE CHARACTER TO FILL AFTER,

i

H

S®CALLS

s#1) USING A TRAP INSTRUCTION

1A TYPE »MESADR $IMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
7#OR

I3 TYPE

[Ad MESADR

1

STYPE!I TSTB $TPFLG 7115 THERE A TERMINAL?

BPL 1s $1BR IF YES
HALT $7HALT HERE IF NO TERMINAL
BR 3s ; ILEAVE
183 MOV R2,=(SP) 3318AVE RO
Moy @2(SP),RE $3GET ADDRESS OF ASCIZ STRING
281 MOVB (RO)+,~(SP) : fPUSH CHARACTER TO BE TYPED ONTO STACK
BNE 1) $78R IF IT ISN’T THE TERMINATOR
TST (sP)+ ;1IF TERMINATOR POP IT OFF THE STACK
6083 MoV (SP)+,RO ; SRESTORE R®
is: ADD #2,(SP) $3ADJUST RETURN PC
RTI # IRETURN
433 cMPB #HT, (SP) $3BRANCH IF <HT>
BEQ 88
cHPB #CRLF, (SP) 11BRANCH IF NOT <CRLF>
BNE 58
TST (sP)¢ ;3POP  <CRO<LF> EQUIV
TYPE ;3 TYPE A CR AND LF
$CRLF
CLRB SCHARCNT $1CLEAR CHARACTER COUNT
BR 28 $1GET NEXT CHARACTER
581 JSR PC, STYPEC $31G0 TYPE THIS CHARACTER
681 141 SFILLC, (SP)+ 3318 IT TIME FOR FILLER CHARS,?
BNE 23 33IF NO GO GET NEXT CHAR.
MoV SNULL,=(SP) $3GET # OF FILLER CHARS, NEEDED

3$AND THE NULL CHAR,

781 DECB 1(SP) $3DOES A NULL NEED TO BE TYPED?
8LT 68 $3BR IF NOe=-GO POP THE NULL OFF OF STACK
JSR PC,STYPEC ;160 TYPE A NULL
DECB SCHARCNT $9JD0 NOT COUNT AS A COUNT
BR 78 s1LOOP

FHORIZONTAL TAB PROCESSOR

881 MOvEe #° ,(sp) $IREPLACE TAB WITH SPACE
951 JSR Py STYPEC 39TYPE A SPACE

BITB #7,SCHARCNT $IBRANCH IF NOT AT

BNE 93 $)TAB STOP

8T (5Pl 71POP SPACE OFF STACK

SEQ #£128

SEQ 2129



MAINDEC=11-DZRKH«F

DZRKHF P11
4954 @2432¢
4955 924322
4956 024326
4957 24330
4358 2824336
4959 924344
4360 024346
4961 @24352
4962 ©24354
4963 924362
4964 0924364
4965 P24366
4966 024370
4967

22SEP=T6

208724
195777
120378
116677
122766
pe1eo3
105237
280406
122766
2801402
185227
po0REY
[lrial

MAINDEC=11~DZRKH-F
DZRKHF,P11

4968
3969
4372
491
4972
4973
4974
4975
4976
4977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4387
4938
4999
4392
4991
4392
1993
4994
4995
4996
4997
4998
4999
5034
S0e1
5002
5u93
5034
5495
5¢36

624372
924374
224400
824404
624410
Q24414
224216
824420
824322
$#24424
624426
324430
©24432
624434
224436
924442
724444
n24446
"24450
324452
224454
924456
n24460
924462
824464
024466
©¥24472
024474

22=SEP~76

104414
816601
12705
012704
8127023
@1210v¢
#12161
305002
110245
018002
005304
393007
091495
pe5205
210566
104415
020207
206203
8060201
806200
Po6001
2960020
@e60u1
#0630
2440302
@62702
300753
202216

MACY11 27(1906)
883157
154622

060022 154614
900915 200092

824366
pepv12 voned2

MACY11 27(1006)
78157

B08022
624511
200014
1777719

“wodve2

0060

84-0CT=

STYPECS

183

$CHARCNT
$TYPEX:

24=0CT=

+SBTTL

76 13129 PAGE 117
TYPE ROUTINE

BR
TSTB
8PL
MOVB
CMPB
BNE
CLRB
BR
cMPB
BEQ
INCB
1,WORD
RTS

28

#$TPS
§TYPEC
2(SP),@5TPB
#CRy2(SP)
1s
SCHARCNT
STYPEX
#LF,2(sP)
STYPEX
(PCH+

3

PC

76 13129 PAGE 118
DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

:$GET NEXT CHARACTER
#IWAIT UNTIL PRINTER IS READY

;7LOAD CHAR TO BE TYPED INTO DATA REG,
$11S CHARACTER A CARRIAGE RETURN?

$ tBRANCH IF NO

;s YES==CLEAR CHARACTER COUNT

$PEXIT

$3IS CHARACTER A LINE FEED?

7 3BRANCH IF YES

$$COUNT THE CHARACTER

3 3CHARACTER COUNT STORAGE

DOURLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

HH]

L2222

s #UNSIGNED OCTAL ASCIZ NUMBER,

3*CALL
T
e
¥

$DBR203

2s:
352

$OCTVL:

MoV
JSR
RETURN

SAVREG
MoV
MoV
MOV
MOV
MOV
MOV
CLR
MOVB
MoV
DEC
BGT
BEQ
e
MOV
RESREG
RTS
ASR
ROR
ROR
ROR
ROR
ROR
ROR
BIC
ADD

+«BLKB

#PNTR, =(SP)
PC,0#8$DB20

2(S5P),RY
#SOCTVL+13,,R5
$12,sR4
£°C7.R3
(R1)+,R2
(R1)+,R!
R2
R2,=(RS)
R?4R2

R4

3s

28

RS
RS,2(8P)

PC

R3

R1

P2

k1

R2

Ri

R@
R3,R2
¥°9,R2
1s
14,

$#THIS ROUTINE WILL CONVERT a 32<BIT UNSIGNED BINARY NUMBER TO AN

$3POINTER TO LOW WORD OF BINARY NUMBER
$2CALL THE ROUTINE

SEQ 8138

SEQ 8131

;3THE ADDRESS OF THE FIRST ASCIZ CHAR, IS ON THE STACK

;3SAVE ALL REGISTERS

71PICKUP THE POINTER TO LOW WORD
:3POINTER TO DATA TABLE

3:D0 ELEVEN CHARACTERS

;I MASK

; ILOWER WORD

;$HIGH WORD

;9 TERMINATOR

$3PUT CHARACTER IN DATA TABLE

$1GET THIS DIGIT

;1COUNT THIS CHARACTER

;1BR IF NOT THE LAST DIGIT

31BR IF IT IS THE LAST DIGIT

$1ALL DIGITS DONE-ADJUST POINTER FOR FIRST
$7ASCIZ CHAR, & PUT IT ON THE STACK

$ SRESTORE ALL REGISTERS

$$RETURN TO USER

;3POSITION THE MASK FOR THE LAST DIGIT
53FOSITION THE BINARY NUMBER FOR

] THE NEXT OCTAL DIGIT

$3MASK QUT ALL JUNK

s 3MAKE THIS CHAR, ASCII

$3G0 PUT IT IN THE DATA TABLE
s $RESERVE DATA TABLE
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5897
5048
5009
5010
5611
$a12
5013
S¥14
5818
5816
5217
518
5919
5020
5021
50822
5023
5024
5825
5026
5827
5928
5829
5030
5931
5032
5433
5034
5935
5836
5937
5138
5039
5940
5041
5042
5943
5044
5245
5046
5047
S048
5049
Sose
Sesi
5052
5053
5854
5055
5056
5057
5058
5859
5060
5061
5062

924512
824514
924520
024524
424530
024532
924534
224542
224546
024552
824554
024556
924560
024562
224564
024566
@2457¢
924572
024574
824576
024600
0924604
224606
924610
024612
924614
024616
824620
024622
824624
824626
824632
9246132
824634
0246136
824640
824642
n24644
024646
@24650
824652
924654
224656

MACY1Y

22-8EP=T76 08357

104414
916602
912700
210066
812201
812202
212737
212704
212705
805003
161401
295602
1615092
6082402
225203
800772
862401
a095582
062402
222525
9527213
112320
905327
agaeoe
201357
105020
104415
000207
145000
835632
160400
P92765
113200
200230
ad1100
LI s
193240
200001
923420
[-J 1111
2017%0
paoReR
nP0144

MAINDEC=11=DZRKHeF
DTRKHF,PLY

5063
Se64d
50865
5066
54617
5268

824660
824662
024664
924666
0246740
824672

260262
824672
poeen?

egen12
824622
824624

eadecen

MACY1L

22=SFP=76 pB357

8000N0
o012
pB0000
L1113
eeoead
eovold

27¢10@6)

g24610

27(1008)
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DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

+8BTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

FIRRERNES * ran LY
3#THIS RGUTINE WILL CONVERT A 32<BIT BINARY NUMBER TO AN UNSIGNED
$#DECIMAL (ASCII) NUMBER, THE SIGN OF THE BINARY NUMBER MUST BE

1%POSITIVE,
:#CALL
1% MOV ¥PNTR, = (SP) ;tPOINTER TO LOW WORD OF BINARY NUMBER
1A JSR PC,088DB2D
1. RETURN 33 THE FIRST ADDRESS OF ASCIZ
$311S ON THE STACK
$DB2D: SAVREG $$SAVE REGISTERS
MoV 2(SP),R2 ;3PICKUP THE DATA POINTER

MOV #SDECVL,RE 3 $GET ADDRESS OF "S$SDECVL" STRING

MOV RO,2(SP) $IPUT ADDRESS OF ASCIZ STRING ON STACK
MOV (R2)+,R1 :SPICKUP THE BINARY NUMBER
MOV (R2)+,R2
MoV #10,,48 $3SET UP TO DO 10 CORVERSIONS
MoV $8TMPWR, R4 3 1ADDRESS OF TEN POWER
MOV $STNPWR42,RS
183 CLR R3 33CLEAR PARTIAL
283 SuUB (R4),R1 $31SUBTRACT TEN POWER
SBC R2
SUB (RS),RZ
BLT 33 ;?BR IF TEN POWER TO LARGE
INC R3 33ADD 1 TO PARTIAL
BR 28 s1LO0P
382 ADD (R4)+,R1 ; sRESTORE SUBTRACTED VALUE
ADC R2
ADD (R4)+,R2
CMP (R5)+¢(R5)+ ;IMOVE TO REXT TEN POWER
BIS $°0,R3 3 sCHANGE PARTIAL TO ASCII
MOVB R3,(RE)+ $$SAVE IT
DEC [§4+-D2 4 313DONE?
is: +WORD ']
BNE 18 $3BR IF NO
CLRB (R@)+ 3 3TERMINATOR
RESREG ; tRESTORE REGISTERS
RIS PC 3 $RETURN
STNPWR! 145009 111.0E09
35632
160400 :31,0E08
2765
113200 311,0€07
230
241100 i11,0E06
17
103249 $11,0E05
1
23420 $11,0€E04
]
1752 731,0€03
1]
144 $11,0E02

04-0CT=76 13129 PBGE 122
NOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

12 Ftl,6ERL
1 111 ,0EQR

2
$DECVL?! ,BLKB 12, J1RESERVE STORAGE FOR ASCIZ STRING

SEQ ©13%

SEQ @133
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DZRKHF P11 22«5EP=76 08357 SUPRS = TYPE NUMERICAL ASCIZ STRING, REPLACE LEADING 8%S 8Y BLANKS SEQ 9134
5269 +SBTTL SUPRS = TYPE NUMERICAL ASCIZ STRING, REPLACE LEADING @°S BY BLANKS
sara +SBTTL SUPRSL = TYPE NUMERICAL ASCIZ STRING, LEFT JUSTIFY
5971 INOT FROM SYSMAC
5272
5273 024785 0610046 SUPRSL! MOV R3,«(8P) 1SAVE R®
5074 024718 0235037 0624776 CLR Sup2
5875 2824714 016600 000024 MOV 4(SP),RO
5276 024720 800405 BR Supy
54717
5278 ©24722 010046 SUPRS: MOV RO, =(5P) 3 SAVE RP
5379 024724 @16600 000204 Hov 4(SP)+RY 1PICKUP THE POINTER
5080 824730 01A037 024776 MOV Re,sUP2 $SAVE FOR TYPING
5091 924734 SUP1
5082 924734 105710 181 TSTB (RB) s TERMINATOR?

5883 024736 @01406 BEQ 28 :BR IF YE8

5284 024740 122710 VOVV6Y CMPB #°2,(RD) 1S THIS AN ASCII "3"?
5085 224744 201006 BNE 48 NO

5086 0824746 112720 000040 Move #48,(RA)+ sREPLACE IT WITH "BLANK"
SA87 924752 2008779 BR 18

5088 024754 005300 28: DEC R2 $BACKUP BY 1

5099 924756 112710 080806@ MOVB 70, (RO) $ASCII "o"

5092 @24762 605737 424776 48! TST SuP2 sLEFT JUSTIFY?

5091 ©24766 091002 BNE Ss 3NO

5652 ©82477¢ 818837 e2477 HOY Ry, SUFZ 3 iES

5393 924774 104401 561 TYPE 31G0 TYPE

59094 924776 003000 sUPZ: «WORD 2

5095 025@20 212600 ¥OV (SP)+,R SRESTORE R&

5896 ©25002 012616 MOV (SP)+,(SP) $RESTORE THE STACK
5897 225004 090297 RTS ec 3RETURN

MAINDEC=11=DZRKH=F MACY11 27(1206) 04-0CT«76 13129 PAGE 122

DEZRKHF P11 22~SEP=76 28157 INTEGER MULTIPLY ROUTINE SEQ 2135
5098 «SBTTL INTEGER MULTIPLY ROUTINE
5999
5108 ERRAL L a2 * - *
5131 F®*CALL
5142 3¥ MoV MULTIPLER,=(5P)
51e3 [ MOV MULTIPLICAND,=(SP)

5184 [ JSR PC,a# SMULT

5105 A RETURN  3yPRODUCT IS ON THE STACK

S1¢6 [

5187 [ STACK PRODUCT

5138 [ Seem-

5109 A ToP

5112 Hd +2

5111

5112 $25806 SMULT:

5113 P25006 210046 MoV RO, =(SP) ;3PUSH R@ ON STACK

5114 025010 0210146 ®oVv Ri,=(SP) t3PUSH Rl ON STACK

5115 0825012 (10246 MoV R2,=(SP) $3PUSH R2 ON STACK

5116 9225014 @R5046 CLR =(5P) $sCLEAR THE SIGN KEY

S117 @25216 P16601 209012 MoV 12(8P),R1 $3GET THE MULTIPLICAND

5118 9025922 19809062 BPL 18 $1BR IF PLUS

5119 ©25024 Q05216 INC (sP) $3SET THE SIGN KEY

5120 ©®25426 090540) NEG R 7 3MAKE THE MULTIPLICAND POSTIVE
5121 325030 16602 000914 183 MOV 14(8P),R2 33GET THE MULTIPLIER

St122 0825034 120002 BPL 25 $1BR IF PLUS

5123 ©#25036 005316 DEC {8SP) ;1UPDATE THE SIGN KEY

5124 025240 pRS402 NEG R2 $IMAKE THE MULTIPLIER POSTIVE
5125 25042 012746 220021 253 MOV ¥17,,=(5P) $3SET THE LOOP COUNT

5126 9025046 0805000 CLR R $ySETUP FOR THE MULTIPLY LOOP
5127 02505 183091 3s: BCC 45 73DON’T ADD IF MULTIPLICAND = @
5128 (25052 p60@200 ADD R2,RD .

5129 025054 p26000 4s3 ROR Re 73POSITION THE PARITIAL PRODUCT AND
5139 925956 206001 ROR Ry $JTHE MULTIPLICAND

5131 0925360 pe5316 DEC (5P} ;tHAS ALL BITS OF THE MULTIPLICAND BEEN DONE?
5132 225062 9901372 BNE 3s 5$BR IF NO

5133 925264 22616 cwp (SP)+,(SP) 3 1SHOULD PRODUCT BE NEGATIVE?
5134 0825066 031493 BEQ Ss $3G0 TO EXIT IF NO

5135 ©2507¢ 9254060 NEG RO ;3YES==SO MAKE IT 8O

5136 025072 pOS401 NEG R1

5137 025974 ©A5606 SBC RO

5138 0925276 @95726 5s8¢ TST (5P)+ s $CLEAR SIGN INFO, OFF OF STACK
5139 P25100 PLAG66 00DO12 MOV R@,12(sSP) 7JPUT THE PRODUCT ON THE STACK (MSB’S)
5140 1825124 B18166 0PV01Y MOV R1,10(SP) ;1LSB’S

S141 0625112 012602 MOV (SP)+,R2 3 $POP STACK INTO R2

5142 ©@25112 012601 MOV (SP)+,R} 3 1POP STACK INTO Ri

5143 025114 912600 Hov (5P)+,RO 33POP STACK INTO RO

5144 025116 200207 RTS PC



MAINDEC=11=DZRKH=F MACY11 27(1006) ©04~0CT=76 13129 PAGE 123

DZRKHF P11 22+SEP=76 28157 INTEGER DIVIDE ROUTINE SEQ 2136
5145 JSBTTL INTEGER DIVIDE ROUTINE
5146
5147 1#CALLS
5148 P MOV LOW DIVIDEND,={SP) JTHE HIGH DIVIDEND MUST BE € 1/2
5149 I Mov HIGH DIVIDEND,=(SP) ; AS LARGE AS THE DIVISOR
5152 e MOV DIVISOR,=(SP)
S151 e JSR PC,8DIV
5152 I RETURN JQUOTIENT & REMAINDER ARE ON THE STACK
5153 i "y*zp  IMPLIES NO ERROR
5154 e “y"si  IMPLIES ERROR OCCURRED
5155 T "C*s9 DIVIDE OVERFLOW OCCURRED
5156 P "c"=1  ATTEMPTED TO DIVIDE BY ZERO
5157 134
5158 e
5159 e STACK  NO ERROR OVERFLOW DIVIDE BY ZERO
5169 . m—-wmwe -
$161 e ToP REMAINDER ALL ZEROS ALL ONES
5162 e +2 QUOTIENT ALL ZEROS ALL ONES
5163
5164 ©25120 013746 000834 EDIVI MOV 34,-(SP) ?SAVE CURRENT TRAP VECTOR
5165 225124 2812737 025134 000034 MoV $18,34 $SET UP TRAP VECTOR
5166 025132 104400 TRAP
5157 925134 812716 025156 151 MoV #28,(SP) sREPLACE NEW PC
5168 ©25140 16637 000084 PO2034 MoV 4(SP),34 $RESTORE OLD TRAP VECT
5169 025146 B16666 @0B0p2 002004 MOV 2(SP),4(SP) }SAVE PSW
5170 025154 00002 RTI $RESTORE PSW
5171
5172 025156 42716 B00017 251 BIC ¥17,(sp) PSTRIP AWAY CONDITION CODES
5173 025162 818046 MoV R@,=(SP) ;PUSH R@ ON STACK
$174 025164 0108146 MOV Ri,=(SP) tPUSH R! ON STACK
5175 ©25166 810246 MoV R2,=(8P) ;PUSH R2 ON STACK
5176 025179 819346 MoV R3,=(SP) ;PUSH R3 ON STACK
5177 025172 005246 CLR =(SP) }SAVE A PLACE FOR SIGNS
S178 025174 0912746 0200021 MOV ¥17,,+(SP) $SETUP THE ITERATION COUNTER
5179 225200 B16601 000024 MOV 24(SP),R1 sPICKUP THE DIVIDEND
5182 025204 16602 POPO22 MOV 22(SP)sRD
5181 025210 100005 BPL 3s $CHECK THE SIGN
5182 225212 105366 200003 DECB 3(sP) $KEEP TRACK OF THE SIGN
S183 25216 pBS5400 NEG Ry $AND NEGATE THE ORIGINAL
5184 025220 005401 NEG Rl s NUMBER
5185 025222 0805690 SBC RB
5186 025224 016602 000820 388 MOV 22(SP),R2 ;PICKUP THE DIVISOR
5187 025230 022792 200051 cup $1,R2 $IF THE DIVISOR IS 1 SKIP THE REST
5188 925234 001463 BEQ 13§ $YES
5189 225236 @85702 TST R2
5199 025240 002407 BLT 45 ;CHECK THE SIGN
S191 925242 PpB3A1Y BGT 5s ;DIVISOR OF @ IS A NO=NO
5192 B25244 52766 0200¥A3 220014 BIS #3,14(SP) 3SET "V" & "C"
5193 025252 @127@8 117777 MoV #=1,Rp $SET REMAINDER TO ALL ONES
5194 225256 000424 BR 98 PEXIT
5195 Q25260 405266 0200902 483 INC 2(sP) $KEEP TRACK OF DIVISORS SIGN
5196 @25264 G040 BR 68
5197 225266 MB5402 553 NEG R2 {NEGATE THE ORIGINAL NUMBER
5199 925270 §09241 681 474 sCLEAR "C"
5199 225272 000405 BR 8s $START FORMING QUOTIENT
5200 825274 206100 78t ROL RO sPOSITION MSB’S
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DERKHF P11 22»5FP=76 28157 INTEGER DIVIDE ROUTINE SEQ 2137
5291 925276 919023 nov R@,R3 7COPY
$202 825300 A50203 anp R2,R3 ;COMPARE DIVIDEND & DIVISOR
5203 ©2%302 103001 BCC Bs $BR IF DIVIDEND > DIVISOR
5204 025304 08106300 MOV R}, RO JREMAINDER AFTER THIS LOOP
5285 025306 86101 861 ROL R1 $QUOTIENT BIT ENTERS HERE
5206 @2531p 905316 DEC (sp) 3DONE?
5287 925312 901370 BNE 7 $BR IF NO
5288 025314 V5701 TST R1 $OVERFLOW?
5289 025316 100805 BPL 108 ;BR IF NO
5218 925320 52766 0200P02 000014 BIS $2¢,14(8P) ;SET "V" IN RETURN STATUS WORD
S211 @25326 pO5E0Q CLR RO 7SET REMAINDER TO ALL ZEROS
$212 ©25330 018001 95 MoV R, R1 ;COPY REMAINDER INTO QUOTIENT
5213 025332 9985726 1983 TST (SP)+ $CLEAR COUNTER FROM STACK
5214 025334 895716 TST (sp) $REMAINDER SIGN CORRECTION NEEDED?
5215 025336 0802004 BGE 118 $BR IF NO
5216 025340 PO5400 NEG RO sNEGATE REMAINDER
5217 925342 105066 209001 CLRB 1(5P) ;CLEAR SIGN
5218 925346 BOS3I16 DEC (sp) $BUT DON’T FORGET QUOTIENT
5219 925350 095726 118: TST (sP)+ JQUOTIENT SIGN CQRRECTION NEEDED?
5220 025352 601401 BEQ 12% $BR IF NO
5221 ©253%54 05401 NEG R1 SNEGATE QUOTIENT
5222 025356 10166 000029 1283 MoV R1,20(5P) JRETURN QUOTIENT AND
5223 925362 P19066 0OPL16 MOV RO, 16(SP) $REMAINDER TO USER
5224 025366 912603 mov (BP)+,R3 ;POP STACK INTO R3
5225 225370 812602 MoV (5P)+,R2 ;POP STACK INTO R2
5226 225372 12601 MOy (SP)+,R1 §POP STACK INTO Ri
5227 025374 812600 Moy (SPY+, RO $POP STACK INTO RO
5228 025376 12666 000002 MoV (SP)+,2(SP) $SETUP TO RETURN CONDITION CODES
5229 925402 000002 RT1 s RETURN
5239 025404 022626 1383 cMp (SPY+, (SP)+ $POP THE STACK

5231 @25406 p0C763 BR 128
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DZRKHF P11 22-SEP-76 983157 SAVE AND RESTORE RO«R5 ROUTINES SEQ 2138
5232 SBTTL. SAVE AND RESTORE RO=RS ROUTINES
5233
5234 P11 * * HRRE® AERERRBRRBRRRE
5235 T#SAVE RO=RS
5236 I#CALL?
5237 T SAVREG
5238 3 #UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE:
5239 A
5249 ;#TOPw==(+16)
5241
5242
5243
5244
5245 ;*418emmR2
5246 $#+412«==R}
5247 s%+14===RD
5248
5249 025410 S$SAVREG?
5259 ©¢2541¢ 912046 MOV Rd,=(5P) s3PUSH R® ON STACK
5251 ¢25412 @10146 mov R1,=~(58P) 3 sPUSH R ON STACK
5252 ¥25414 910246 MoV R2,«(SP) $3PUSH R2 ON STACK
5253 925416 n16346 MoV R3,«(SP) ;#PUSH R3 ON STACK
5254 025420 018446 rov R4,=«(5P) s $PUSH R4 ON STACK
5255 ©25422 019546 MOV R5,=(SP) 33PUSH R5 ON STACZK
5256 @25424 16646 0220022 MOV 22(SP),=(SP) ;ISAVE PS OF MAIN FLOW
5257 @25430 016646 700022 MoV 22(SP),=(SP) $$SAVE PC OF MAIN FLOW
5258 925434 416646 PUVE22 MOV 22(8P),=(SP) 3 3SAVE PS OF CALL
$259 ©2544¢ Q16646 PAOL22 MOV 22(SP).=(8P) 3 $SAVE PC OF CALL
5260 025444 202002 PTI
5261
5262 $#*RESTORE R#=RS
5263 F#CALL:
5264 HAd RESREG
5265 ©25446 SRESREG!
5266 025446 012666 000022 L) (SP)+,22(5P) :*RESTORE PC OF CALL
5267 ©25452 @12666 000022 Mov (SP)+,22(SP) s tRESTORE PS OF CALL
5268 ©25456 512666 808022 KoV (SP)+,22(8P) : 3RESTORE PC OF MAIN FLO#W
5269 @25462 p12666 200022 MoV (S5PY+,22(SP) 3 sRESTORE PS OF MAIN FLOW
5270 925466 (12605 MOV (SP)+,RS 3 3POP STACK INTO RS
5271 025472 0212644 MoV (SP)+,R4 3 3POP STACK INTO R4
5272 025472 912603 LI (8P)+,R3 ;3POP STACK INTO R3
5273 925474 12602 ®ov (SP)+,R2 s 3POP STACK INTO R2
5274 025476 12681 MOV (SP}+,R1 ;3POP STACK INTO R}
5275 125560 212609 MoV {SP)+,RE ;3POP STACK INTO R@
5276 @25502 Q080Q2 RTI
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DZRKHF,.pP11 22=-SEP=76 B8:57 RANDOM NUMBER GENERATOR ROUTINE SEG 2138
5277 +SBTIL RANDOM NUMBER GENERATOR ROUTINE
5278 3 *CALL:S
5279 tAd JSR CrSRAND ;CALL THE ROUTINE
5288 T RETURN sRETURN HERE THE RANDOM
5281 HAd :NUMBER WILL BE IN
5282 3 $SHINUM,SLONUM
5283 @25504¢ SRAND:
52r4 Q255084 (10846 KOV R2,=(SP) sPUSH RG ON STACK
5285 025566 710146 MoV R1,=(8P) 3PUSH R1 ON STACK
52856 @25513 0106246 MOV R2,=(5P) sPUSH R2 ON STACK
5287 @25512 210346 MOV R3,=(SP) ;PUSH R3 ON STACK
5288 925514 ©13446 MOV R4,=(SP) sPUSH R4 ON STACK
5289 ©25516 @17684 AHYAL12 MOV @12(5P),R4 sGET POINTER TO THE SAVED SEEDS
5290 sFOR GENERATING THIS RANDOM NUMBER
5291 925522 ©11400 vOoV (R4),RD ;GET LO NUMBER SEED
5292 025524 216401 090902 Moy 2{R4),R1 GET HIGH NUMBER SEED
5293 ©@2553¢ 912703 177771 MoV £=7,R3 $SET SHIFT COURT
5294 025534 p05002 CLR Rr2 $ZERC R2
5295 925536 w@6300 1se AsSL R2 sSHIFT R@ LEFT AND
5296 025543 @¥6101 KOL R1 ;ROTATE CARRY INTO R1 AND
5297 ©25542 @An6102 ROL R2 sROTATE CARRY INTO R2
5298 925544 305203 TNC R3 sCHECK FOR DONE
5299 ©¥25546 401373 BNE is sCONTINUE SHIFT LOOP
S3p3 @2555¢ a61408 ADD (R4} ,R2 sADD NUMBER TO MAKE X 129
5331 ©25552 0055¢1 ADC Ry ;PROPOGATE CRARRY
5392 ¥W25554 (66401 0Q0P¢B2 ADD 2(R4),R1 :ADD NUMBER TO MAKE X 129
533 ©V2556& (@5502 ADC R2 : PROPOGATE CARRY
53¢4 925562 062700 001057 ADD $1957,R2 ;ADD LOW CONSTANT
5345 @25566 AvS5501 ADC R1 sPROPOGATE CARRY
5306 ©¥2557¢ 0@85502 ADC R2 ;s PROPOGATE CARRY
S387 ®25572 062791 @474p1 ADD 4474P1,RY $ADD HIGH CONSTANT
53¢8 925576 pOSSE82 ang R2 3 PROPOGATE CARRY
S3n9 025008 962702 PUYIVYRE ADD £6,R2 3ADD BIGHEST CONSTART
5313 ¥25604 2606200 ADD R2,FR0 sREPRIME R WITH HIGHEST DIGIT
5311 ©¥25606 A0S5061 ADC R1 s PROPOGATE CRRRY
5312 ©25619 910014 nov RO, (R4) iSAVE RO=$LONUM (FOR USE NXT TIME)
5313 925612 A12164 Q02vn2 Ldead R1,2(R4) 3 SAVE R1=SHINUM (FOR USE NXT TIME)
5314 @25616 012604 nov (SP)+,R4
5315 ©25620 P126A3 MoV (SP)+,R3 sPOP STACK INTO R3
5316 ©¥25622 Q12602 MOV (SP)+,R2 sPOP STACK INTO R2
5317 925624 012601 MoV (SP)+,R1 sPOP STACK INTO R1
5318 ©25626 p12600 MOV (SP}+,R8 ;POP STACK INTO RO
5319 25639 @62716 0Ope0e2 ADD ¥2,(5P) ;ADJUST SP FOR CORRECT RETURN
5320 9©25634 900207 RTS PC $RETURN
5321 ©25636 123456 RSDRVL: 123456 ;RANDOM SEED FOR DRIVE SELECTIOR (LO)
5322 @25640 176543 RSDRVH: 176543 " " (HD
5323 ¢25642 w0120t RSFUNL: 1201t ;RANDOM SEED FOR FUNCTION
5324 025644 062465 RSFUNH: 62465 s " " (HD
5325 025646 176145 RSCYLL: 176105 :RANDOM SEED FOR CYLINDER (LO)
5326 25650 174532 RSCYLH: 174532 ;" " (HD
5327 825652 157650 1576582 $RANDOM SEED FOR BUS “ADDRESS (LO)
5328 ©25654 030753 39753 3 " " (HD
5329 ©#25656 131547 131547 yRANDOM SEED FOR WORD COUNT (LO)
5336 (325660 232070 32079 ;" " (HD
5331 025662 123456 123456 tRANDOM SEED FOR DATA (LO)
5332 025664 176543 176543 "M (WD)
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5333
$334
5335
5336
$337
5338
5339
5340
5341
5342
5343
5344
5345
5346
$347
5343
5349
5359
5384
5352
5353
5354
5355
5356
5357
5358
5359
5360
5361
5362
5363
5364
5365
5366
5367
5368
5369
53790
5371
53172
5373
5374
5375
5376
5377
5378
5379
5388
5381
5382
5383
$384
5385
$386
5387
5388

825666
825672
225700
025704
825710
825712
825720
825726
025734
825736
025740
925742
025746
825750
225754
625760
825764
825770
825772
025774
225776
0926000
026002
026004
926006
©¥26819
026014
826016
$26022
926024
826926

22=SEP=TE

0217646
116637
112637
862716
200406
112737
112737
112737
B102346
810446
210546
113704
005404
862704
118437
113704
7166035
905003
006108
PPO4D4
706105
286105
206105
#10503
7061023
105337
100016
842703
"D1002
885704
[LAXT}]
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5389
5398
5391
$392
5393
5394
5398
5396
5397
5398
5399
5490
S401
S54a2
$493
5404
5405
5406
5407
S4p8
5499
5412

826239
026032
0826236
026042
026046
9262852
726056
826260
026262
926364
226066
926870
626072
026874
026102
826104
026106
926107
826110
826111
n26112

22=8EP=76

225204
252703
852703
118337
104401
185337
283347
802422
205204
200744
012625
212604
812683
¥16666
812616
o002

009

000

eea

eea
270008

MACY!1
28157

0Yo090
ecpdal
226113
002002

020001
800096
2p00p%

p26113

%0p006
226112
926111
200912

226112
1717770

MACY1L
08157

|1 2d 1]
poen4n
226196
226186
226110

?naos2

27(1928)

926111

926111
026413
226110

27(10206)

200de04
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«SBTTL BINARY TO OCTAL (ASCII) AND TYPE

31w L212] 112124 -4 227 » EEERRR
JTHIS ROUTINE IS USED TO CHANGE A 16~BIT BINARY NUMBER TO A 6=DIGIT
3#OCTAL (ASCII) NUMBER AND TYPE IT,

3 #8$TYPOS~««ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO T¥P%
$#CALL2

11 MOV NUM, =(SP) 3 INUMBER TO BE TYPED

IR TYPOS ;1CALL FOR TYPEOUT

IR +BYTE N jIN=] TO § FOR NUMBER OF DIGITS TO TYPE
HL «BYTE L] stMBl OR ©

i $1311STYPE LERDING ZEROS

[ A 3 $0=SUPPRESS LEADING ZEROS

1.

;#$TYPON==+=ENTER HERE TO TYPE DUT WITH THE SAME PARAMETERS AS THE LAST
7#STYPOS OR STYPOC

p#CALL?

3o MOV NUM, =(SP) s INUMBER TO BE TYPED
FL TYPON $3CALL FOR TYPEOUT

1 1]

$#$TYPOC=~=ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
FECALL?

(A MOV NyM,=(SP) 3 sNUMBER TO BE TYPED
11 TYPOC 71CALL FOR TYPEOUT
$TYPOSE MOV e(sp),~(spP) #1PICKUP THE MODE

MOVE 1(SP),8OFILL $FLOAD ZERO FILL SWITCH
MpVE (SP)+,80MODE+t ;)NUMBER OF DIGITS T0 TYPE

ADD 42, (SP) 5 PADJUST RETURN ADDRESS
BR §TYPON
S$TYPOC: MOVB #1,83FILL 77SET THE ZERO FILL SWITCH
MOVB #6,30MODE+L $1SET FOR SIX(6) DIGITS
8TYPON: MOVB #5,80CNT :#SET THE ITERATION COUNT
MOV F3,~(5P) 3 JSAVE R3
Mov R4,=(SP) 3 1SAVE R4
MOV R5,=({SP) ;3SAVE RS
MOVB $0MODE+1,R¢ :1GET THE NUMBER OF DIGITS TO TYPE
NEG R4 .
ADD ¥5,R4 $1SUBTRACT IT FOR MAX, ALLOWED
MOVB R4, 80MODE ;3SAVE IT FOR USE
move $oFILL,R4 $1GET THE EERO FILL SWITCH
MOV 12(SP),RS ;1PICKUP THE INPUT NUMBER
CLR R3 ;1CLEAR THE OUTPUT WORD
is: ROL RS : sROTATE MSB INTO "C"
BR 3s $1G0 DO MSB
25¢ ROL RS 33FORM THIS DIGIT
ROL RS
ROL RS
MOV R5,R3
as: ROL R3 $1GET LSB OF THIS DIGIT
DECB S$OMODE 33TYPE THIS DIGIT?
BPL s ;3BR IF NO
BIC #177778,R3 $1GET RID OF JUNK
BNE 43 JITEST FOR @
TST R4 3} SUPPRESS THIS 0?
BEG 58 31BR IF YES

B4=0CT=76 13129 PAGE 128
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48 INC R4 73DON’T BUPPRESS ANYMORE 0°S
818 °0,R3 FIMAKE THIS DIGIT ASCII
L11] BIS LRI $IMAKE ASCII IF NOT ALREADY
MOVB R3, B8 318AVE FOR TYPING
TYPE »83 $1G0 TYPE THIS DIGIT
788 DECB SOCNT $ICOUNT BY 1
BGT 28 71BR IF MORE TO DO
BLT (1} 31BR IF DONE
INC R4 51 INSURE LAST DIGIT ISN’T A BLAYK
BR 28 31GO DO THE LAST DIGIT
[11] MOV (SP)+,RS s IRESTORE RS
MOV (SP)+/R4 $JRESTORE R4
Mov (8P)+,R3 3 JRESTORE R3
MoV 2(8P),4(8P) 7 1SET THE STACK FOR RETURNING
MOV (SP)+,(SP)
RTI $ IRETURN
881 «BYTE [} $1STORAGE FOR ASCII DIGIT
BYTE @ FITERMINATOR FOR TYPE ROUTINE
SOCNT: ,LBYTE ¢ #30CTAL DIGIT COUNTER
$OFILL: BYTE @ $$EERO FILL SWITCH
$OMODE! ,WORD @ 7 $NUMBER OF DIGITS TO TYPE

32Q 2342

SEG €141
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DZRKHF P11 22-8EP=75 08357 ERROR HANDLER ROUTINE SEQ 8142
5411 «SBTTL ERROR HANDLER ROUTINE
5412
5413 g#SWi5=1 HALT ON ERROR
5414 IELLPEES INHIBIT ERROR TYPEOUTS
5415 J#SW12%] TYPE OUT THE ERROR HISTORY, THE FUNCTION THAT
5416 ' WAS BEING PERFORMED ON RK AT THE TIME OF ERROR AND
5417 ' THE FUNCTION PERFORMED PRIOR TO THAT,
5418 ;#NOTE THIS SWITCH OPTION (12) IS MEANINGFUL ONLY FOR ERRORS OCCURING IN THE
5419 3 ¥EXERCISER PART OF THE PROGRAM,
5420 J#SH1LE] DUMP OUT ALL RK REGISTERS
5421 s#SW10m] BELL ON ERROR
5422 1#5WB9=1 LOOP ON ERROR
5423 s#SW23a) TYPE OUT TIME AT WHITH ERROR OCCURED
5424 3#5W0231 DROP THE DRIVE AFTER MAXM ERORS ON THIS DRIVE
5425 1#5WO1=1 TYPE OUT THE SERIAL NUMBER OF THE ERRORING DRIVE
5426 ;#GO TO SERRTYP ON ERROR
5427
5428
5429 026114 1064487 SERROR! CKSWR JLOOK FOR A ‘CONTROL G’
5433 026116 105237 @e1183 INCB SERFLG sSET THE ERROR FLAG
5431 826122 001774 BEQ SERROR sDON’T LET THE FLAG GO TO ZERO
5432 026124 913777 201192 153010 MOV STSTHM,@DISPLAY ;DISPLAY TEST NUMBER AND ERROR FLAG
5433 @26132 9832777 02000 153900 BIT #8W19,ASWR $BELL ON ERROR?
5134 @26i4é bOi1402 BEQ is $NO = SKIP
5435 ©26142 104481 0601206 TYPE +$BELL $RING BELL
5436 @26146 005237 681112 182 INC $ERTTL sCOUNT THE NUMBER OF ERRORS
5437
5438 426152 932777 B0e0D4s 152760 BIT #5W2,@SWR $COUNT # OF ERORS & DROP DRVE?
5439 926160 MO1415 BEG 3s IND
5449 sYES
5441 926162 210146 MoV R1,+(SP) $SAVE RJ,
5442 026164 13701 0v1250 MOV SRDRV,R1 $GET ERRORING DRIVE ¢
5443 026170 1804190 BMI 2s :IF (SRDRV)=® =1, SKIP(BECAUSE THE
5444 3EROR WAS HOT ATTRIBUTABLE TO ANY
5445 - $SPECIFIC DRIVE)
5446 926172 105261 0201542 1NCB ERDRV(R1) tCOUNT & OF ERORS ON. THIS DRIVE
5447 @2617¢ 126127 001542 002203 CMPE ERDRY(R1),#3 ;# OF ERORS GREATER THAN ALLOWABLE?
5148 026204 101402 8L0S 28 sNO
5449 826206 @P0137 216220 JKP DSELCT ;DROP THE DRIVE
5459
5451 ©26212 p1260% 2s: MoV (3P)+,R1 $RESTORE Rl
5452
5453 426214 011637 001116 3st MoV (SP), SERRPC $GET ADDRESS OF ERROR INSTRUCTION
5454 026220 162737 000002 001116 sum #2,SERRPC
5455 ©26226 005046 CLR =(5P)
5456 ©2623¢ 117716 152662 HOVB @GERRPC, {(5P) $STRIP AND SAVE THE ERROR ITEM CODE
5457 026234 121627 90010¢ CHPB (SP),¥100 ;FORM THE CO48ECT ITEMB IF THIS IS AN
5458 026240 002402 8LT 48 $EROR MESAGE EQUAL OR ABOVE 109,
5459 026242 162716 200040 suB ¥40,(5P) $NOTE THERE R 2 CLASSES OF ERRORS:
5460 $1) SITEMB’S BELOW 10¢
5461 32) S$ITEMB’S ABOVE 100
5462 $SUBTRACTION FACTOR HAS TOBE SUCH THAT
5463 :THE CO4SECT OFFSET IS SELECTED, THIS
5464 sFACTOR WILL CHANGE IF THE TOTAL # OF
5465 $ERROR MESSAGES IN CLASS 1 CHANGES,
5466 s#2100 «LAST ITEM IN # CLASS { = §
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5467 026246 ¢12637 0201114 4st MOV (SP)+,SITEMB
5468 ¥26252 @32777 420000 152660 BIT #5W13,ASWR $SKIP TYPEOUT IF SET
5469 026260 081012 BNE 58 $SKIP TYPEOUTS
5478 026262 904737 0826370 JSR PC,@4SERRTYP 3G0 TO USER ERROR ROUTINE
5471 026266 184401 801213 TYPE » $CRLF
5472
5473 026272 032777 012009 152640 BIT 45W12,ASHR ;TYPE ERROR HISTORY?
5474 026300 001402 BEQ 5$ INO
5475 026302 @94737 0820334 JSR PC(HISTRY $YES
5476
5477 226306 pO5777 152626 58 TST ASHR $HALT ON ERROR
5378 826312 189002 BPL 68 $SKIP IF CONTINUE
5479 326314 900000 HALT FHALT ON ERROR!
5483 926316 104407 CKSWR ;LOOK FOR A ‘CONTROL G’
5481 926320 @32777 @0i08¥ 152612 6§ RIT #SHR9, ASHR :LOOP ON ERROR SWITCH SET?
S482 026326 001411 BEQ 78 :BR IF NO
5483 02633¢ 123727 001114 000240 cMPB SITEMB, #40 ;THERE R 37 ERROR MESSAGES IN CLASS
5184 026336 123011 BHIS 8s
5495 026340 013746 001244 MOV PPRLYVL,=(SP) sLOCK OUT ALL INTERUPTS ON RETURN
5496 ;FROM THIS EROR HANDLER, IF THE EROR
5487 ;IS IN EXERCISER & LOOPING IS TO
5488 $BE DONE
5189 126344 005726 T8T (SP)+
5392 026346 012716 015634 MOV SEXCRLUP,(SP)  ;IF THIS ERROR CALL WAS FROM EXERCISER
5491 $PART OF THE PROGRAM, GO TO ‘EXCRLUP’
5492 ;OTHERWISE RETURN THRU ‘SLUPERR’
5493
494 926352 @12737 177777 @01258 7S3 MOV #=1,5RDRV {RESET SERIAL NO FLAG
5495 3IF (SRDRV)3=1, THEN THE SERIAL
5496 sNO OF THE DRIVE WILL NOT BE
5497 :TYPED OUT,
5498 ;OTHERWISE, SERIAL NO FOR THE DRIVE
5199 s# IN °SRDRV® WILL BE TYPED,
5582 026360 PVOOO2 RTI
55a1 026362 013716 ee1119 8s: MOV SLPERR, (SP) ;FUDGE RETURN FOR LOOPING
5562 026366 220771 BR 1s s RETURN
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55@3
5534
5585
5586
5587
5598
5589
5519
5511
5512
5513
5514
5515
5516
5517
5518
55189
5520
5521
5522
5523
55724
s%95
5526
5527
5528
5529
5538
5531
5532
5533
5534
5535
5536
5537
5538
5539
5549
5541
5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556

826370
226374
@26376
926400
026404
826406
826412
026414
226416
026420
826422
826424
826425
826432
026436
v26440
626442
026444
¥26450
$26456
026460
226464

226470
0826474
026476
026500
926502
026506
826510

226512
926514
226516
626522
826524

426526
826530
926534

826542
826544
926550

826554

22=SEP=T7%

104401
810046
785000
153709
291204
#13746
104402
po2425
205300
#06380
206300
206300
962709
212037
p21404
194401
200000
104401
932777
p01404¢
204737
184401

212037
BB1404
104401
202000
104401
f11002
201406

913046
104402
1044018
905713
81372

912602
184401
123727

103004
804737
904737

ape20?

MAINDEC=11=DZRKH=F
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$5%57
$558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
$579
5564
55081
5582

226556
026564
826566
826572
026576
326600
926604
#26606
926610
226612
926614
026620
026624
826630
926634
#26640
026644
926646
926652
026654
226656
826660

22=SEP«7&

232777
0991434
104401
104401
104414
912700
212001
200404
912001
g01402
62701
910137
212746
po4737
284737
020027
801403
104401
200756
104415
200207
00020y

MACY11
88157

ee1213

©¥01114

291116

002666
226442

281213
eB42pa

026730
#01213

826590

p01213

802663

281213
oe1114

826556
026664

MACY11
28157

noed1e

202652
292662

P31552

200074
026660
a26660
024512
224706
201568

202334

vovepe

27(1906)

152462

2008040

27(1096)

152354
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«SBTTL ERROR MESSAGE TYPEOUT ROUTINE
;#THIS ROUTINE USES THE "ITEM CONTROL BYTE" (SITEMB) TO DETERMINE WHICH

$#ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE "ERROR TABLE" (SERRTRB),
;#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

SERRTYP!TYPE s SCRLF $"CARRIAGE RETURN" & "LINE FEED"
MoV

R&,=(SP) :SAVE RO

CLR R@ sPICKUP THE ITEM INDEX

BISB B#SITEMB,RO

BNE 18 sIF ITEM NUMBER IS ZERO, JUST

MOV SERRPC, =(SP) ;TYPE THE PC OF THE ERROR

TYPOC

BR Ss $GET OUT
182 DEC RO sADJUST THE INDEX SO THAT IT WILL

ASL RO sWORK FOR THE ERROR TABLE

ASL RE

ASL R

ADD $$SERRTB, RO sFORM TABLE POINTER

Mov (RB)+,26 ;PICKUP "ERROR MESSAGE" POINTER

BEQ 4s ;SKIP TYPEOUT IF NO POINTER

TYPE sTYPE THE "ERROR MESSAGE"
283 «WORD 2 :"ERROR MESSAGE™ POINTER GOES HERE
383 TYPE rSCRLF s"CARRIAGE RETURN" & "LINE FEED"
(13 BIT $#SW11,@SWR ;DUMP OUT RK REGISTERS?

BEG 58

JSR PC,DMPREG ;GO TYPE OUT RK REGISTERS

TYPE ¢ 8CRLF

581 MOV (RG)+,68 ;PICKUP "DATA HEADER" POINTER
BEQ 78 $SKIP TYPEOUT IF @
TYPE :TYPE THE "DATA HEADER"
661 JWORD @ ;"DATA HEADER" POINTER GOES HERE
TYPE ¢ 8CRLF $"CARRIAGE RETURN" & "LINE FEED"
783 MoV (R2), RO ;PICKUP "DATA TABLE" POINTER
BEQ 98
;TYPE AN OCTAL NUMBER
BS: MOV R(RE)+,=(5P) 7SAVE @(RO)+ FOR TYPEOUT
TYPOC ;G0 TYPE=~OCTAL ASCII(ALL DIGITS)
TYPE ¢BLNKS2 ;TYPE TWO(2) SPACES
TST (RQ) ;I8 THERE ANOTHER NUMBER?
BNE 8s $1BR IF YES
981 MOV (sp)+,R? ;RESTORE RO
TYPE ¢ $CRLF $"CARRIAGE RETURN" & "LINE FEED"
CMPB SITEMB, #40 $SKIP TIME & SERIAL # FOR
;NON=EXERCISER ERORS
BHIS 108
JSR PCyTIMTYP ;TYPE OUT TIME IF SW 3 1S SET
JSR PC,SNOTYP 760 TYPE OUT THE SERIAL # OF THE
RRORING DRIVE, IF SW 1 IS SET,
19812 RTS Pe $RETURN
P4=0CT=76 133129 PAGE 132
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sTIMTYP
sTHIS ROUTINE TYPES THE TIME IN HOURSIMINISECS IF sW 3 Ig SET
3SW 3 SHOULD NOT RE SET IF KWI1L IS NOT PRESENT,

TIMTYP! BIT #8W3,A8WR ;1S sW 3 SET?
BEQ . 43 $IF NOT SKIP TYPING TIME
TYPE +M5G29 s TIME’
TYPE ¢BLNKS3
SAVREG $SAVE RO=R4
MOV #KWHR, RO sINITIALIZE POINTER
MoV (RB)+,R1
BR 28
153 MOV (R2)+,R1 ;s TYPE OUT
BEQ 28
ADD #60,,R1
281 MOV R1,58
MOV #58,«(SP) sHOURSIMINSISECS
JSR PC,A¥SDB2D sCONVERT TO ASCIZ STRING
JSR PC,R¥SUPRSL G0 TYPE
cMp RO, #KWSEC+2 :ALL DONE?
BEQ 3s
TYPE 1M5G18
BR 18
is: RESREG sRESTORE RO=R4
483 RTS PC sRETURN
583 «WORD 2,8
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5583
5584
5585
5586
5587
5588
5589
5598 ©26664 32777
5591 @26672 @91415
5592 026674 016146
5593 926676 013701
5594 ©26702 806301
5595 $26704 108407
5596
5597 26736 104401
5598 926712 104401
5599 826716 @16146
5608 026722 104405
5601
5682 ©26724 012631
5643 0826726 200207
5624
5645
5606
5637
5608
5689
Setd 826739
5611 @26730 124401
5612 ©26734 200441
5613
S614 #27040
5615 #2734 013746
5616 $#27344¢ 104402
5617 827246 104401
5618 ©#27652 p10046
S61% 027254 512790
56208 927260 p13046
5621 027462 184482
5622 @27464 104401
5623 @2747¢ 20927
5624 @27474 03771
5625 @27376 @12600
5626 827100 000207
MRTNDEC~11=DZRKH=F
DZRKHF.P11 22-5EP=T6
5627
5628
5629
5630
5631
5632
5633
5634
5635
5636
5617
5038
5639 927102
5640 ¥27142 104407
5641 927104 032777
5642 927112 21047
5643
5644 27114 020416
5645
5646 ©27116 @13746
5647 027122 12737
5648 927130 005737
5649 M27134 12637
5654 8271490 220421
5651 Q27142 @22626
5652 ©27144 612637
5653 #2715¢ @0v497
5654 927152
5655 27152 105737
5556 #27156 281412
5657 @27168 032777
5658 927166 021404
5659 827170 913737
Sa6d #27176 BB3415
5661 027208 185237
5662 827204 105237
5663 ©27210 011637
5664 827214 $11637
5665 927228 @25237
5666 927224 112737
5667 027232 @13777
5668 ©27248 013716
5669 127244 @00002

MACY11 27(1906)

28:57

290202

001258

001213
902326
881266

p26736

961116

202663

991216

002663
201232

MACY11 27(1496)

08:57

40000

220224
027142
177060
aeo0pe

AT

pe1103
B01dp0»
21110

221183
291182
#31106
Pe1114
201204
200001
d01102
291106

152246

152026

2ve2e4

151752

pe1106

821115
151792
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$SNOTYP

$THIS ROUTINE TYPES OUT THE SERIAL NUMBER OF THE ERRORING DRIVE, IF §W 1
318 SET., NOTE THAT THE SERIAL NUMBER IS TYPED OUT ONLY WHEN THE DRIVE
$CAN BE IDENTIFIED POSITIVELY, AS THE ONE WHICH GAVE THE ERROR, IF THE
$ERROR CANNOT BE ATTRIBUTED TO ANY SPECIFIC DRIVE < (SRDRY¥)= ~1> THEN
:THE SERIAL NUMBER IS NOT TYPED OUT,

SNOTYP: BIT #SW1l,@SWR sTYPE OUT SERIAL #?
BEG 28 :NO
MOV R1,=(SP) $SAVE R1
MOV SRDRV,R1 ;GET ERRORING DRIVE #
ASL Rl sIF (SRDRV)= =1, SKIP (BECAUSE
BMI 1s sTHE ERROR WAS NOT ATTRIBUTABLE
$TO A SPECIFIC DRIVE)
TYPE ¢ SCRLF
TYPE 1MSG17 sTYPE "SR, NO3®
MoV SRNO(R1),=(SP) ;GET THE SERIAL #
TYPDS $TYPE IT OUT (DECIMAL)
182 MoV (SP)+,R1 FRESTORE R1
253 RTS Pe $RETURN

s DMPREG
$THIS ROUTINE DUMPS OUT ALL RK11 REGISTERS WHEN sw 11 IS SET AND AN ERROR OCCURS.
DMPREG?

TYPE 658 $3TYPE ASCIZ STRING

BR 648 33GET OVER THE ASCIZ
336581 LASCIZ <15><12>/ PC RKDS RKER RKCS RKWC RKBA RKDA
6451

MoV SERRPC,=(5P)

TYPOC

TYPE sBLNKS2

Mov R@, =(SP)

Mov #RKDS, R
183 MOV a(RP)+,=(SP)

TYPOC

TYPE #BLNKS2

cMp Ri, #RKDR

BLE 1s

Mov (SP)+,RQ

RTS pC
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+«SBTTL SCOPE HANDLER ROUTINE

THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS., IT WILL INCREMENT

AND LOAD THE TEST NUMBER(STSTi¥M) INTO THE DISPLAY REG,(DISPLAYC7:0>)
AND LOAD THF ERROR FLAG (SERFLG) INTO DISPLAY<i5:¢8>

THE SwITCH OPTIONS PROVIDED BY THIS ROUTINE ARE!

o ve e ne ve ve we e ne
* K kK R K K ke

sW1dx1 LOOP ON TEST
SWA9=1 LOOP ON ERROR
CALL
SCOPE 1 $SCOPE=I0T
$SCOPE?
CKSWR $3TEST FOR CHANGE IN SOFT=SWR
182 BIT #31T14,@5wR ::LODP ON PRESENT TEST?
BNE SOVER 37YES IF SWid=1
s4#828START OF CONE FOR THE XOR TESTER#*#%#
SXTSTR: BR 6S s3IF RUNNING ON THE “"XOR" TESTER CHANGE
$1THIS INSTRUCTION TO A "NOP" (NOPx240)
MOV Q#ERRVEC,=(SP) ::;SAVE THE CONTENTS OF THE ERROR VECTOR
Moy #58,R$ERRVEC $3SET FOR TIMEOUT
TST e$177060 7tTIME OUT ON XOR?
MoV (SP)+,@#ERRVEC ;;RESTORE THE ERROR VECTOR
BR $SVLAD $1G0 TO THE NEXT TEST
5§ cMp (SP)+, (SP)+ s3CLEAR THE STACK AFTER A TIME OUT
MoV (SP)+,@4ERRVEC ;:RESTORE THE ERROR VECTOR
AR 78 ;3LOOP ON THE PRESENT TEST

6S3:##4EAEND OF CODE FOR THE XOR TESTER####i#

282 TSTB SERFLG ;;HAS AN ERROR OCCURRED?
BEQ §SVLAD ;1BR IF NO
BIT #BITPY9,@SWR 3 :LOOP ON ERROR?
BEG 45 i3BR 1IF NO
752 MOV SLPERR,SLPADR $3SET LOOP ADDRESS TO LAST SCOPE
BR SOVER
4s: CLRB SERFLG :$ZERO THE ERROR FLAG
SSVLAD: INCE STSTNM $3COUNT TEST NUMBERS
MOV (SP),SLPADR $$SAVE SCOPE LOOP ADDRESS
MOV (SP)+SLPERR 53 SAVE ERROR LOOP RDDRESS
CLR SESCAPE ;3CLEAR THE ESCAPE FROM ERROR ADDRESS
MOVB #1¢,SERMAX ;31ONLY ALLOW ONE(1) ERROR ON NEXT TEST
$OVER: MOV STSTNM,@DISPLAY ;;DISPLAY TEST NUMBER
MoV SLPADR, (SP) +1FUDGE RETURN ADDRESS

RTI ;3FIXES PS

SEQ 2146

RXDB/<«

SEQ 2147
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5679

5671
5672
5673
5674
5675%
5676
5677
5678
5679
5689
5681
5682
5683
5684
5685
5686
5687
5688
5689
5690
5691

027246
0927250
927254
827256
927260
927262
827266

927270
927272
927300

010046
916600
a05740
111000
006300
pLé002
283200

911646
816666
280002

5692
5693
5694
5695
5696
5697
5698
5699
57090
$701
57p2
5703
57p4
57085
5796
5797
5708
57989
5719
5711
5712
5713
5714
5115
5716
5717
5718
5719
5720

927302
027304
027306
027310
927312
027314

927270
024152
#25712
025666
925726
823726
027316 922742
¥27320
¥27322
027324
¥27326
827334
927332
927334
¥27336
0227340
227342
827344

022672
923154
823274
23446
823550
825418
925446
0922264
922272
822152
A22430

MAINDEC~11<DZRKHeF
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s721
5122
5723
5724
5725
5726
5727
5728
5729
5139
5731
5732
5733
5734
5738
5736
5717
5738
5739
5740
$741
5742
$743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5787
5758
$759
5769
5761
5762
5763
5764
576%

912737
912737
fL10046
210146
010246
012346
010446
218546
917746
210637
012737
oooRee
000776

027346
927354
027362
827364
827366
827370
827372
827374
027376
627402
827486
@27414
027416

827420
827426
027432
227436
027442
827444
027450
927452
027454
027456
927460
027462
827464
0827472
827500
0275¢2
27504
827586
027510
827512
827514
827516
#27520
§27528

812737
913706
205817
pe%217
801375
912677
012605
012604
212603
812602
812601
812600
412737
212737
104401
927520
812716
993366
geeee?
poeoee
208776
p8000Q
05215
202122

MACY11 27(1006)
88157

oepop2

227302

odoens 0900002

MACY1t 27(1006)
88157

200024
020026

827512
000340

151536
927516

927420 000024

927512 £00024
22756
927516
927516

15147¢

p27346
o840

608024
208226

847520 242527

0420CT=76
TRAP DECODER

«SBTTL TRAP DECODER

13129 PAGE 138

PrassaEran

$#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION
s#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

$#OF THE DESIRED ROUTINE, THEN USING THE ADDRESS OBTAINED IT WILL

$#G0 TO THAT ROUTINE,
STRAPS: MOV RO, =(8P)
MOV 2(5P),R0
TS8T ~(R9)
MOVB (RO),RE
ASL RO
MOV STRPAD(R®) /RO
RTS RO

31 3BAVE RO

;1GET TRAP ADDRESS

3 IBACKUP BY 2

31GET RIGHT BYTE OF TRAP
3 }POSITION FOR INDEXING
31 INDEX TO TABLE

33G0 TO ROUTINE

33THIS 18 USE TO HANDLE THE "GETPRI"™ MACRO

$TRAP2: MOV (sP),=(SP)
MoV 4(SP),2(8P)
RTI

+SBTTL TRAP TABLE

$§MOVE THE PC DOWN
5 IMOVE THE PSW DOWN
: 1RESTORE THE PSW

$*THIS TABLE CONTAINS THE STARTING ADDRESSES OF
$#BY THE "TRAP"™ INSTRUCTION,.

H ROUT

13
$TRPAD®

SGTSWR

SCKSHWR
$RDCHR

SRDL

SRDOCT
$RDDEC

INE

essesw
«¥ORD
S§TYPE
$TYPOC
STYPOS
STYPON
S$TYPDS

$TRAP2

s 3CALL®TYPE
33 CALLETYPOC
3:CALL=TYPOS
$3CALLSTYPON
3 1CALLETYPDS

!tCALL'GTSNq

1 CALL3CKSHWR
13CALLSRDCHR
IN 3 3CALL®RDLIN
3 $CALLRRDOCT
$3CALL=RDDEC

6SAVREG ;1CALLWSAVREG
SREEREG 33CALL®=RESREG

CN.RST
CN.RDY
DR,RST
TY.MSCG

04=0CT=76

$3CALL®CON,RESET
13CALL®CON.RDY
3 sCALL=DRYV,RESET
1 3CALLBTYPMSG

13129 PAGE 136

POWER DOWN AND Up ROUTINES

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(1044¢3)
TRAP+4(104404)
TRAP+5(104405)

TRAP+6(104406)

TRAP+7(104407)

TRAP+10(104410)
TRAP+11(104411)
TRAP+12(104412)
TRAP+13(104413)
TRAP+14(104414)
TRAP+15(104415)

TRAP+16(124416) CONTROL RESET ROUTINE
TRAP+17(104417) WAIT FOR CONTROL READY

TRAP+28(104420) DRIVE RESET ROUTINE
TRAP+21(104421) TYPE MESSAGE ROUTINE, S¥{3

«SBTTL POWER DOWN AND UP ROUTINES

THE ROUTINES CALLED

TTY TYPEOUT ROUTINE

SEC B14R

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)

TYPE DECIMAL NUMBER (WITH SIGN)

GET SOFTe=8WR SETTING

TEST FOR CHANGE IN SOFT~SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
READ AN OCTAL NUMBER FROM TTY
READ A DECIMAL NUMBER FROM TTY

SAVE RG=R5 ROUTINE
RESTORE R&=RS ROUTINE

JIRNERE RN B R *
$POWER DOWN ROUTINE
$SILLUP,@¥PWRVEC 338ET FOR FAST UP

IPWRDNI MOV

MoV #340,R8PWRVEC+2
MoV RBy=(SP)

MOV R1,=(5P)

Mov R2,=(8P)

MoV R3,=(5P)

MOV Rd,~(SP)

KoV RS, =(SP)

MOV #SWR,~(SP)

MOV SPy$SAVRE

MOV #SPWRUP,Q#PWRVET
HALT

BR =2

11PRIOLT

13PUSH RO ON STA
$3PUSH R1 ON STA
;3PUSH R2 ON STA
3sPUSH R3 ON STA
;1PUSH R4 ON STA
s 1PUSH R5 ON STA
$1PUSH ASWR ON S
$1SAVE SP

118ET UP VECTOR

3 3HANG UP

CK
cK
cK
CK
CK
CK
TACK

sPOWER UP RQUTINE
#SILLUP ASPWRVEC 91SET FOR FAST DOWN

SPWRUP: MOV

MOV 8SAVRS6, SP
CLR 8SAVRE
182 INC $SAVRS
BNE 18
MOV (SP)+,@SWR
MOV (SP)+,RS
HOV (SP)+,R¢
MOV (SP)+,R3
MOV (SP)+,R2
HOV (SP)+,R1
MOV {SP)+,RO
MoV #SPWRDN, @#PWRVECL
MOV ¥340,0¥PWRVEC+2
TYPE
$PWRMG: ,WORD $POWER
MOV (PLY+, (5P)
$PWRAD: .WORD PFSTRT
RTY
$ILLUP: HALT
BR o2
$5AVRE: @
SPOWER! ,ASCIZ <15><312>"POWER"

«EVEN

33GET SP
FIWAIT LOOP FOR
$IWAIT FOR THE I
30F WORD
;$POP STACK INTO
53POP STACK INTO
3 $POP STACK INTO
313POP STACK INTO
;)POP STACK INTO
53POP STACK INTO
;3POP STACK INTO
13 SET UP THE PO
33PRI0:7
;REPORT THE POWE
;5 IPOWER FAIL MES
3 $RESTART AT PFS
3 JRESTART ADDRES

:1THE POWER UP 8
s} BEFORE THE PO
s 1PUT THE SP HER

THE TTY
NC

WER DOWN VECTOR

R FAILURE
SAGE POINTER
TRT

8

EQUENCE WAS STARTED
WER DOWN WAS COMPLETE
E
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DZRKHF (P11 22-SEP=76 8B157 POWER DCWN AND UP ROUTINES SEQ 2152
5766 TERROR MESSAGES
$767

5768 @27530 251105 ©51117 047440 EM1L LASCIZ /EROR ON WRITE/

5769 927536 @28116 051127 5211t

5770 #27544 2680105

ST71 827546 952181 046585 052120 EM2: LASCIZ /ATEMPT TO INITIATE FUNCTION ON “BUSY’ DRVE/
$772 027554 052040 020117 047111

5773 927562 52111 048511 042524

5774 027570 943840 047125 052103

5775 227576 847511 0928116 0847117

5776 ©§27604 023442 052502 054523

5777 $27612 020047 08511p4 042526

5778 ©27620 208

5779 827621 103 852116 947522 EM3 JASCIZ /CNTROL RDY NOT SET/

5780 §27626 20114 042122 028131

5781 827634 047516 B2Y124 042523

5182 927642 POO124

5783 ©27644 @51057 B53457 051457 EM4: LASCIZ "/R/W/S RDY NOT SET"

5784 ©¥27652 @5124e 0854564 047240

5785 @27660 @#52117 051440 052105

5786 027666 Beo

5797 @27667 123 852116 047522 EMS: LASCIZ /CNTROL RDY NOT SET AFTER 1ST INTRUPT ON ISSUING SEEK/
5788 027674 0208114 042122 020131

5789 27782 847516 V20124 042523

5792 927712 920124 043181 042524

5791 827716 228122 051461 020124

5732 ©27724 847111 851124 950125

5793 P27732 920124 0847117 044440

5794 927740 @51523 044525 043516

5795 927746 0951442 042505 000113

5796 027754 851127 47117 P20107 EM6! LASCIZ /WRONG BITS IN RKCSe EXPCT SEEK/
5797 927762 044502 051524 ©44440

5798 92777¢ 920116 045522 051503

5799 ©27776 920654 054105 041520

5903 B30204 @20124 042523 45505

5831 @#3ee12 000

5Rg2 039913 847 @52502 054523 EMT: JASCIZ /°BUSY® FLAG CLEAR ON INTRUPTING DRVE/
S3p3 239020 020047 p461p6 243501

S8p4 036226 P4144@ 042514 651101

5385 430034 47442 020116 047111

S8a6 p30042 @51124 050125 044524

5807 030050 043516 042040 053122

5348 03PI56 00P105

5849 030068 250847 851517 852111 EMIS LASCTZ /’POSITIONING’ FLAG FOR INTRUPTING DRVE CLEAR/
5819 D38@66 p47511 044516 043516

5811 ©3¢974 820047 046106 043501

5312 038102 243040 051117 044440

5813 @3@116 PS2116 952522 52120

5814 838116 947111 Q28187 051164

5815 ©3p124 242526 Q241448 042514

54916 038132 851101 200

5817 ©38135 P47 ©51105 ©23522 FMI11!  ,ASCIZ /’ERR’OR SET AFTER 1ST INTERRUPT ON ISSUING SEEK/
5818 ©3P142 851117 051448 052105

5319 @30150 §42440 ©521p6 ©51105

SA22 030156 (30440 252123 044440

SR21 638164 @52116 AS1165 052522

MAINDEC=11*DZRKHeF MACY11 27(1086) 04-0CT=76 133129 PAGE 138
DZRKHF,P11 22-SEP~76 08357 FOWER DOWN AND UP ROUTINES SEQ 0151

5822 ©3@172 052128 047440 020116

5823 930200 851511 052523 947111

5824 030206 020107 842523 045505

5825 30214 000

5826 0308215 123 @50103 ©51440 EM12:  _ASCTZ /SCP SET AFTER 1ST INTRUPT OM ISSUING SEEK/
5827 930222 052105 040440 952186

5828 30230 51105 030442 052123

5829 ©30236 444440 052116 52522

5830 230244 052120 @4744u 020116

5831 930252 @51511 @52523 047111

5832 @39260 0926107 @42523 0455065

5833 439266 709

5834 $38267 123 @52116 047522 EM13:  _,ASCIZ /CNTROL RDY NOT SET AFTER SEEK DONE INTRUPT/
5335 39274 020114 042122 020131

5336 030302 A47516 028124 042523

5237 030310 020124 043101 942524

5838 P36316 020122 042523 045505

5939 230324 242040 Q47117 020105

5340 039332 0947111 051124 050125

5341 039340 00124

5842 ©39342 47111 051124 050125 EMI14:  ,aSCIZ /INTRUPTING DRVE (SEEK DONE) WAS NOT ‘BUSY’/
5843 ©30350 744524 043516 042040

5844 930356 0953122 020105 051450

5845 P30364 942505 020113 47504

5846 ¥38372 042516 020851 040527

5847 083040¥ 020123 247516 020124

S848 430406 a41047 051525 0823531

5849 ©30414 800

5850 ©3041S 122 053457 ©51457 EM15:  ,ASCIZ "R/W/S READY NOT SET FOR INTRUPTING DRVE (SEEK DONE)"
5851 938422 851040 040595 0545¢4

5352 030434 0947048 A52117 051440

5853 930436 052105 943040 051117

5854 03P444 044440 052116 052522

5855 M30452 952120 247111 020107

5856 P3@460 AS1104 B42526 024040

5857 030466 942523 045505 042040

5858 030474 47117 024505 000

5359 #30501 123 p4T111 42448 EM16:  _ASCIZ /SIN EROR/

5860 030506 047522 000122

5861 930512 042447 251122 047447 EMIT:  _ASCIZ /'ERR’OR ON DOING SEEK/

S862 930520 @20122 047117 042040

5863 ©#30526 p44517 043516 051440

5864 030534 0642505 000113

5865 030540 841523 220120 044504 EM20:  _ASCIZ /SCP DID NOT SET AFTER SEEK WAS DONE/
SRe6 030546 020104 B47516 020124

5867 030554 842523 822124 04310%

5868 #30562 042524 0220122 0942523

5869 0830570 945505 053440 0851501

5870 039576 942040 B47117 200105

5871 ©30684 @47523 052196 P42446 EM213  ,ASCIZ /SOFT EROR/

5872 030612 @47522 220122

5873 ©38616 P40504 04P524 024040 EM23:  ,ASCIZ /DATA (COMPARISON) EROR/

5874 930624 A47503 850115 051101

5875 030632 851511 @4T117 920051

5876 @38640 @p511e5 051117 200

5817 ©30645 103 @52116 ©47522 EM24:  ,ASCIZ /CNTROL RDY CLR ON INTRUPT AFTER RK FUNCTION/
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5878
5879
5889
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
5994
5895
5896
5897
5898
5899
EEET]
591
59p2
5993
5924
5925
59a6
59g7
59p8
5909
5910
5911
5912
5913
5914
5915
5916
5917
5918
5919
59202
5921
5922
5923
5924
5925
5926
5927
5928
5929
5932
5931
5932
5933

839652
#30660
8308666
630674
239702
#3p71e
938716
8308721
230726
0938734
930742
8368750
9308756
@39764
930772
0302774
9310602
03to1e
231016
931024
931032
231835
231042
n31050
931056
a31064
#31e872
e3iter
231106
931114
831122
83113¢
#31136
231144
231152
931168
831166
931174
831202
831210
831216
831221
¥31226
031234
031242
@31250
931253
231260
931266
831274
231302
831310
831316
931324
931330
031336

22-SEP=76

820114
946103
044440
952120
251105
252506
747117

123
244440
250117
n46517
951440
220105
841040
036127
052101
na7524
251127
242502
253440
245510

101
A52040
754105
920105
247101
9506040
251505
p40440
054504
251811
243047
47511
asonse
851505
920107
a47111
p44524
944522
947123
952105

125
952103
#44522
952116
042105

125
952103
041516
a41440
p47111
020123
020122
250125
851104
p54504

MAINDEC=11-DZRKH=F
DZRKHF,F11}

5934
5918
5916
5937
5938
5939
5949
5941
5942
5943
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5978

031344
231347
931354
831362
231365
231372
031400
231401
931406
831411
231416
@31424
031432
@31440
031446
931451
831456
831464
231465
931472
a315e0
931506
431513
831520
931526
931534
931541
031546
031554
031562
@31578
831571
031576
231604
231619
831616
231624

22-8EP=76

e51101
104
#47520
"47514
104

@#5012S
947104
852503
742524
242524

oo09122

MACY11
28357

242122
820122
852116
040440
251040
241516

oge
052524
020116
034054
47101
46110
847504
0920131

250115
242040
952111
047506
052122

200
846524
220117
241505
247593
P26504
047522
820123
251114
243240
242510
247125
220116
247522
#20047
247506
851124
043516
842526
252047

200
042516
042105
942526
P52522

2ov
842516
o2p194
744524
642117
51040
043101
247111
ee8124
n42526
841440

MACY1Y
08157

aga
253122
242527
[-11"]
©v83122
2408523

251528

[4:1]
952116
220124
852847
020122
820122

[L']]
51105
251440

242113
851103
242105
243516
041113
251103
042105
243516
0253513
247104
051126
047524

25415
220123
eea197
042524
242440

27(1006)

020131
847117
052522
052106
020113
044524

245503
047514
241440
@515¢4
241104
942516
247516

020124
020117
920105
942522
241440

952120
042522
52125
046515
247111
281107
951417
240505
047111
200104
952103
247111
051107
046106
020122
050125
042040
044440
25144@

950130
242040
244440
#5212¢

250130
252506
047117
020105
0941513
042524
7511214

251040
042514

27(1006)

2209105
020122

020105
042506

051440

051105
044504
047442
943101
051127

023522
052105

020101
042515
253440

(11
920101
042515
053440

202
220103
052047
046106
030040

041040
951127

041440
247522

94-0CT=76
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PQWER DOWN AND UP ROUTINES

EM263

EM273

EM3g3

EM31:

EM32:

EM333

EM341

04~0C

POWER

EM15:

EMI6:

EM27:

EM1013

EM1023

EM103:

EM104:

EM195:

EM106:

EViLD:

ASCIZ

+RSCIZ

WASCIZ

.ASCIZ

«ASCIZ

N

.ASC1Z

+ASCIZ

/8TUCK 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/

JUNEXPCTED DRIVE INTRUPTED/

/UNEXPCTD FUNCTION CODE IN RKCS AFTER INTRUPT/

/DRVE RDY CLEAR/

T=76 13:29 PAGE 1490
DCWN AND UP ROUTINES

.ASCIZ

+ASCIZ

SASCIZ

ASCIZ

.ASCIZ

«ASCIZ

«ASCIZ

+ASCIZ

JASCIZ

JRSCIZ

/DRVE POHER LOY

/DRVE UNSAFE/

/WPS SET/
/INTERUPT DIDN’T OCUR AFTER WRTE/

/’ERR’OR SET/

/RKDA INCRMENTED WRONG/

/RKBA INCRMENTED WRONG/

/RKWC DIDN’T OVRFLO TO 4/

/MEX BITS WRONG/

/WRTE CHK EROR/

SEQ 2152

SEQ 0153
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5971
53972 @31626 020242
5973 231634 020040
5974 831642 220123
5975 ©03165¢ 842513
5976 @31656 051040
5977 @31664 020049
5978 931672 @001081
5979
5982 ©3167¢ 320040
5981 231782 920042
5982 031710 200
5983
$984 ©31711 640
5985 ©31716 920049
5986 @31724 51503
5987 @31732 (45522
5988 931748 20042
5989 931746 020640
5999 031754 042526
5991 031762 854583
5992 931770 020049
5993 0931776 220040
5994 @32304 00103
5995
5996 032006 P20040
$997 232914 0320049
5998 932022 820040
5999 832032 p41520
6439 932036 942522
6v91 032044 320040
64p2 32852 eeo
69p3 0320853 340
6404 832060 020042
6295 0832066 5153
6406 832074 (42513
6vn7 32192 A51040
6498 ¥32116 p20040
6¢@9 ¥32116 920191
613 (32124 342526
6011
6212 ©32132 020040
6213 932136 922042
6314 032144 020040
6315 932152 952163
6216 (332160 9425064
6317 932163 049
6418 ©3217¢ 220040
6019 932176 752103
6224 932204 0741505
6421
6822 832211 740
6423 032216 p20040
6224 032224 200
62325 932225 240
6026 ©32232 pzeG4e

MAINDEC=11«DZRKH~F
DZRKHF,P11

6027
64238
6429
6432
6431
6232
6033
6434
6435
6436
6937
6433
6439
6043
6341
6042
6343
6544
6m45
6v46
6047
6448
6349
6659
6251
6452
6153
6454
6355
6956
6437
6158
6459
6264

232240
#32246
232252
032260
932266
¥32274
9v32302
#32310
832316

73232@
©¥32326

#32334

032342
?#32359
232356
@32364
932372
932409
¥32402
"32419

032412
#32412

22-SEP=76

842504
$53513
$20040
220040
n29123
942513
951042
620040
$Uv101

pe1116
$O1166

201116

pA1116
PR1166
921174
221116
281166
333809
[ARSE
200090

2490249
Woena1

MACY11
28157

241520
25104y
8200492
820122
242113
251049

241520
051104

950040
220040
020040
851185
945522
342040
020040
220114
0952523
020049

241529
$45522
020040
020124
0531083
745522

250046
220840
826040
220122
242113
951440
020049
262043

641520
945440
320049
820116

200
2508040
042440
P20040
9421286

850044
845449

252943
820840

MACYS1
©8:57

020040
0@B1a3
©¥41529
#51049
020949
020122
041113
051040

231162
#e1170

021162

221162
201170
201176
v21162
291170

201162

27(10@6)

¥20040
241513
251240
220040
820123
242113

020040
021526

020103
045522
020040
020040
251504
044522
220040
/20040
w20122
042523

020040
040562
0541085
020040
020194
242504

02081983
045522
251040
620040
020123
242113
©¥51104

220040
254505
©47106
647503

020103
25013¢
051042

L]

020103
254505

27(19096)

©51040

020040
241513
251040
0206940
020101
242113

281164
#aRRAY

2980008

031164
¥81172
02n009
001164
w1172

@#21164

@4«0CT=76 13:29 PAGE 141
POWER DOWN AND Up ROUTINES

sDATA HEADERS
DH1: WJASCIZ

DH2: +ASCIZ

DH21: .ASCIZ

DH23:  ,ASCIZ

DH25: JASCIZ

DH27: JASCIZ

DH193: ,AaSCIZ

DH3v: LASCIZ

DH1YS: ,ASC1Iz

/ PC RKCS RKER RKDS RKDA/

/ PC DRV#/

/ pC RKCS RKER RKDS DRIVE CYL SUR SEC/

/7 eC RKBA EXPCT RECVD RKDA/

/ eC RKCS RKER RKDS RKDA DRVE%/

/ PC KEY FNCTN CODE/

/ PC EXPCT RECVD/

/ eC KEY/

/ eC RKDA RKNWC/

04-0CT=76 133129 PAGE 142
POWER DOWN AND UP ROQUTINES

DH116:  ,ASCIZ

LEVEN
DT1: +HORD
DT2? + AORD

DT21: «WORD

DT2S5¢ » WORD

DT143: wORD

/ ®C RKCS RKER RKBA RKDA/

SERRPC+SREGY,SREGL»SREG2,SREG3,9

SERRPC,SREGVL, 2

SERFPC,SREGP, SREG1,SREG2, SREG3, SREG4, SREG5,SREG6,0

SERRPC,SREG9, SREG1, SREG2, SREG3, SREG4, 0

$ERRPC,SREGY, SREGL, @

$THIS 1S THE DATA BUFFER USED TO WRITE THE RANDOM PATTERNS ON THE
sDISK AT THE BEGINING. 409 (OCTAL) WORDS ARE WRITTEN AT R TIME, THUS
3THIS RUFFER IS 430/8 WORDS LONG.

DRUF 3
PGEND: NOP
«ERD

SEQ 0154

SEQ 2155



MAINDEC=11=DZRKHaF MACY11 27(1006) @4=0CT=76 133129 PAGE 146

DZRKHF P11 22=SEP~76 28:57 SYMBOL TABLE SEQ 2158
$SCOPE 027102 SSWR = 143000 S$TPFLG 001157 $TTYIN 023402 $TYPOS 025666

$SETuP= 020115 SSWRMK= 02000600 $TPs 291158 STYPDS 023726 SXTSTR 0827114

§SIZE 017374 $TKB 021146 $TRAP 027246 STYPE 024152 $$GET4= @eeodp

$SIZFX 017636 $TKS 201144 $TRAP2 827272 $TYPEC 224322 S2FILL 226111

$STUP = 177777 8TN = Pogo1o §TRP = 200022 STYPEX @24370 . = 032414

SSVLAD 027264 STNPWR 924622 $TRPAD 027382 $TYPOC 025712

SSVPC = 000220 §TPB 721152 $TSTNM 081102 STYPON 025726

. PBS, 032414 (1]

ERRORS DETECTED: &
DEFAULT GLOBALS GENERATED: @

DZRKHF ,DZRKHF /LTI ME/NLSMCIMD3ICND/SOL/NSQ_DZRKHF P11
RUN=TIME: 64 47 1 SECONDS

RUN-TIME RATIO: 297/114=2,6

CORE USED: 30K (59 PAGES)



