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IDENTIFICATION

PRODUCT CODE:  AC-T116A-M(

PRODUCT NAME: CZRNGAO RMB0 FUNCTIONAL TEST, PT 4
PRODUCT DATE:  APRIL 1, 1982

MAINTAINER: CX DIAGNOSTIC GROUP

AU rOR: MIKE LEAVITT

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE  CONSTRUED AS A CCGMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND
MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
g?%}?ﬁ{LITV OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY

COPYRIGHT (C) 1982 DIGITAL EQUIPMENT CORPORATION
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1.

2.1

2.2

2.3

ABSTRACT

THIS PROGRAM CONTAINS A SERIES OF TESTS THAT WILL VERIFY THAT
THE DISK 1S CAPABLE OF PERFORMING SEEKS, THAT THE SEEK TIMES
ARE WITHIN TOLERANCE AND THAT THE TRACK/SECTOR _ ADDRESS ING
CIRCUITRY OPERATES PROPERLY. THIS PROGRAM IS PRIMARILY USED
TO DETERMINE IF THE SEEK TIMES ARE WITHIN TOLERANCES AND NOT
FOR DATA RELIABLITY. THERE IS ABSOLUTELY NO WRITTING OF DATA
INVOLVED IN THIS PROGRAM. HOWEVER, THIS PROGRAM DOES PERFORM
READ HEADER AND DATA COMMANDS TO DETERMINE IF THE SEEKS
PERFORMED ARE VALID.

REQUIREMENTS

EQUIPMENT

PDP-11 PROCESSOR

12K MEMORY

TERMINAL

PROGRAM LOADING DEVICE

KWi1-L OR KW11-P (THE KW11-P IS REQUIRED FOR THE TIMING TESTS)
RH70 CONTROLLER

1 TO 8 RMB0 DISK PRIVES

PREL IMINARY PROGRAMS

RM80 DISKLESS TEST, PART 1 8 2

RM80 FUNCTIONAL TEST, PART 1, 2 ¢ 3

MEDIA

THE PROGRAM REQUIRES THAT EACH DRIVE TO BE TESTED HAS A FORMATTED
DISK. THE DISK MAY BE FORMATTED IN EITHER 16-BIT OR 18-BIT

MODE, DEPENDING ON THE TESTING REQUIREMENTS. NOTE THAT THE PROGRAM

g}%ksNOT TEST A MIXTURE OF DRIVES WITH BOTH 16 AND 18 BIT MODE

LOADING PROCEDURE

THE PROGRAM MAY BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER
OR IT MAY BE LOADED FROM THE APPROPRIATE 'XXDP® MEDIA USING THE
ASSOCAITED LOADER. THE PROGRAM MAY BE INCLUDED IN AN °'XXDP® CHAIN.

STARTING PROCEDURE
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23 6.1 STARTING ADDRESSES
60 200 NORMAL STARTING ADDRESS
61 204 SELECT OPERATING PARAMETERS
62 210 SELECT RH CONTROLLER ADDRESSES
22 214 COMBINATION OF 204 AND 210
65 NOTE: STARTING ADDRESSES 210 AND 214 ARE AVAILABLE WHEN THE
66 PROGRAM IS INITIALLY STARTED; THESE STARTING ADDRESSES ARE
gg TREATED AS ADDRESSES 200 OR 204 RESPECTIVELY ON RESTARTS.
98 6.2 OPERATOR ACTION
71 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3.)
72 2. BRING DRIVE(S) TO ONLINE STATE, WRITE ENABLED, AND LOCKED UN PORT.
73 3. LOAD ADDRESS 200.
74 4. SET SWITCHES (SEE SECTION 5.)
75 S. PRESS START.
76 6. THE PROGRAM WILL TYPEOUT THE STATUS OF THE DRIVES ATTACHED TO
7 THE SELECTED MASSBUS SUBSYSTEM. TO INHIBIT THIS TYPEOUT, DO NOT
78 RESTART THE PROGRAM FROM ANY OF THE STARTING ADDRESSES. INSTEAD
79 TYPE A 'CONTROL C*' ON THE KEYBOARD TO RETURN THE PROGRAM TO
g? COMMAND ENTRY MODE.
gg 4.3 PROGRAM ACTION
84 IN AN EFFORT TO ALLOW CONVERSATION WITH A PROGRAM FOR THE
85 PURPOSE OF CONTROLLING ITS OPERATION AND PARAMETERS THE FOLLOWING
gg CONSTRUCTIONS HAVE BEEN ADOPTED.
88 NOTE1: IN ALL EXAMPLES BRACKETS ARE USED FOR CLARITY AND ARE
38 NOT TYPED BY THE USER.
9N NOTE2: THE CARRRIAGE RETURN TYPED BY THE USER IS INDICATED BY
gg <CR> AND WILL BE ECHOED AS A 'CARRIAGE RETURN-LINE FEED'.
gg <.><CR> PERIOD
96 A STATEMENT TERMINATOR: WHEN TYPED AT THE
97 END OF A LINE (LEGAL ON ALL LINES) IT TELLS
98 THE PARAMETER STRING INTERPRETER (PS]) THIS IS
9 THE END OF CHANGES TO THE CURRENT PARAMETER
}8? STRING.
<. . ><CR> PERIOD PERIOD

[=l=lel=]
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THE °PERIOD PERIOD® TERMINATOR IS TYPED TO INDICATE
THE END OF TEST PARAMETER MODIFICATION AND TO SIGNAL
THE START OF TEST EXECUTION.

<,><CR> COMMA

THE COMMA IS USED AS A SEPARATOR BETWEEN DRIVE NUMBERS
AND TEST NUMBERS.

</> SLASH

SE@ 0004
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EXAMPLE #1

SET SW<07>=0
C.SWR=000000 / 400..

EXAMPLE #2
SET SW<07>=0

C.SWR=000000 / 220.
C.SWR=000000 / 220..
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AN AN = O VO~ PN WA= OOV

ONONON ON\\AVWAVWNVAVALAWWLE B

W= 0O 00~

ADDRESS.

b b b b = b = b =D b wnd and and b ad b and =D b b b b b b b ——b —h

STEIEIR

~
-

IF A SLASH FOLLOWS A TEST
NUMBER, THE PROGRAM WILL OPEN THAT TEST FOR PARAMETER

A MODIFICATION INDICATOR:

DELETE THE PRESENT INPUT STRING AND START A NEW
LINE. TYPED BY DEPRESSING THE '‘CONTROL KEY''
(CTRL) AND THEN STRIKING THE ‘V"'.

DELETE THE LAST CHARACTER FROM THE INPUT STRING.
TYPED BY STRIKING THE ‘RUBOUT'' KEY. WHICH WILL
BE ECHOED BY A BACKSLASH (\) FOLLOWED BY THE
CHARACTER DELETED.

STARTING THE PROGRAM AT ANY OF THE POSSIBLE STARTING ADDRESSES
WITH SW<07>=1 WILL RESULT IN ENTERING THE ‘‘CONTROL SWITCH
SETTING'' MODE. THUS, ALLOWING THE OPERATOR TO SPECIFY THE

115

116

;}g MODIFICATION.
119 <U> CONTROL-U
120

121

122

123

124

125 <\> RUBOUT
i

128

129

130

131

132

133

}%g 4.3.17 CONTROL SWITCH SELECTION
136

i

}3 DESIRED STATE OF '‘C.SWR''.

} CONTROL SWITCH SELECTION EXAMPLES:

4.3.2 RH CONTROLLER ADDRESS SELECTION

STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOMATIC
SELECT OF THE DEFAULT VALUES OF BUS ADDRESS (RMCS1),
AND VECTOR ADDRESS OF THE RH CONTROLLER. IF THE DEFAULT
VAULE OF THE BUS ADDRESS DOES NOT RESPOND (TIMES OUT)
WHEN ADDRESSED, AN ERROR IS REPORTED. AFTER THE ERROR

IS REPORTED ONE OF TWO COURSES OF ACTION WILL BE TAKEN:

1. If THERE IS A MONITOR =~ RETURN TO THE MONITOR

2. IF THERE ISN'T A MONITOR == ASK FOR NEW ADDRESSES
STARTING THE PROGRAM AT 210 OR 214 ALLOWS THE OPERATOR

TO CHANGE THE ADDRESS OF THE RH CONTROLLER AND THE VECTOR

ADDRESS SELECTION EXAMPLES

SEQ 0005
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EXAMPLE #1

EXAMPLE #2

EXAMPLE #3

EXAMPLE #4

176300

EXAMPLE #5

COPW OO 000D NN~~~

RMCS1=176700_/
RMVEC=254 / 260<CR>

RMCS1=176700 / 177200.

176300<CR>

RMCS1=176700<CR>
RMVEC=254 / 260.

RH/RM FAILED TO RESPOND TO ADDRESSING
RMCS1  ERR PC

XXXXXX
RMCS1=176300 / 176700.

RMCS1=176700 / 1776\67\6300<CR>
RMVE C=254<CR>

}gg RMCS1=176300.

%8? 4.3.3 DRIVE AND PARAMETER SELECTION

202 STARTING THE PROGRAM AT 200 OR 210 WILL RESULT IN AUTOMATIC
582 SELECTION OF THE DRIVES TO TEST AND THE TESTS TO RUN.

205 STARTING THE PROGRAM AT 204 OR 214 ALLOWS THE OPERATOR

206 TO SELECT THE DRIVE(S) TO BE TESTED, THE TESTS TO BE EXECUTED,
ggg AND THE PARAMETERS TO USE.

3?8 4.3.3.1 DRIVE AND PARAMETER SELECTION DESCRIPTION

(AN ST 81,81 N1, 81,8, 61,8}
A\ b b b et ard wd b e ek
O W NN NN =

2 o L] ”"
221 chsil
222 SRTe
223 .“Dxll
224

22? *lls‘l
226 T
227

THE FOLLOWING IS A TABLE OF TERMS USED BY THE PSI.

REPEATS (ITERATIONS)

FIRST CYLINDER ADDRESS

LAST CYLINDER ADDRESS

INCREMENT CYLINDER

FIRST TRACK ADDRESS

LAST TRACK ADDRESS

INCREMENT TRACK

FIRST SECTOR ADDRESS

LAST SECTOR ADDRESS

PATTERN (USED FOR DATA TEST) (NOT USED)
WORD OF PATTERN O WHERE X IS 1 TO 16 (NOT USED)

ALL SEEK TESTS (TESTS 0 - 7)
ALL TIMING TESTS (TESTS 11 - 14)

228 * USED BY THE OPERATOR TO SELECT TEST GROUPS

SEQ 000
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SPECIAL CASES OF CONTROL CHARACTERS

IF <..> 1S TYPED WHILE A TEST IS OPEN FOR MODIFICATION
(</>) AND OTHER TESTS IN THE '‘TEST COMMAND'’ STRING
ARE TO BE MODIFIED, THE REMAINING TESTS WILL BE UNCHANGED.

WHEN THE PROGRAM iS STARTED FROM LOCATION 200 OR 210, TESTS 0=7 AND
11, 12 & 14 WILL BE RUN USING ALL AVAILABLE, ONLINE DRIVES. IF THE
OPERATOR WISHES TO SELECT THE DRIVES TO BE TESTED, THE TESTS TO BE

PERFORMED, OR THE PARAMETERS TO BE USED, THE CONVERSATION MODE MAY

BE ENTERED BY TYPING A 'CONTROL C* OR BY STARTING THE PROGRAM FROM

EITHER LOCATION 204 OR 214.

THE PROGRAM WILL THEN RESPOND WITH:

DRIVE(S)=

THE FOLLOWING EXAMPLES ASSUME THAT THE OPERATOR IS TO TEST
DRIVE #3 USING TESTS 2 THRU 7 AND TEST 11 AND DOES NOT DESIRE TO CHANGE

THE PARAMETERS C(INITIAL CYLINDER ADDRESS, FINAL CYLINDER ADDRESS, ETC.).
THE USER WOULD TYPE *3<CR>' WHICH SAYS 'THIS IS THE END OF DRIVE ENTRY®.

THE PROGRAM WILL THEN REQUEST TEST NUMBERS.
THE TRANSACTION APPEARS AS FOLLOWS:
DRIVE (S)=3<CR>
TEST=
THE OPERATOR MAY NOW ENTER DESIRED TEST NUMBERS. IN THE EXAMPLE,
HE WANTS TESTS 2 THRU 7 AND TEST 11 SO HE TYPES 2-7<,> (THE ‘COMMA®
SEPARATES ENTRIES), 11<.><CR> ('PERIOD® °CARRIAGE RETURN®' -
END OF CHANGES, START TEST EXECUTION.)
IT NOW LOOKS LIKE THIS

DRIVE (S)=3<CR>
TEST=2-7,11.<CR>

IN THE NEXT EXAMPLE, IT IS ASSUMED THAT THE OPERATOR WISHES TO TEST
DRIVE 4 AND TO RUN TESTS 1 AND 3 THRU 11, MODIFYING THE PARAMETERS
FOR TESTS 3 AND 10.

THE TRANSACTION WOULD BE AS FOLLOWS:

DRIVE (S)=4<(R>
TEST=

THE OPERATOR NOW ENTERS THE TEST NUMBERS. THE TRANSACTION IS
GIVEN BELOW:

DRIVE(S)=4<CR>
TEST=1,3/4~7,10/11<CR>

NOTICE THIS SAYS SELECT TEST 1, CONTINUE<,>; SELECT TEST 3, OPENK/>;

SEQ 000~
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286 SELECT TESTS 4~7, CONTINUE<,>; SELECT TEST 10, OPEN</>; SELECT TEST
ggg 11, END OF INPUT <.>.

289 THE PROGRAM SCANS THE TEST NUMBER INPUT AND DETERMINES THAT THE

290 PARAMETERS FOR TEST 3 AND TEST 10 ARE TO BE CHANGED. THE OTHER

Sgg TESTS WILL NOT BE ALTERED.

%gz (THE ENTIRE TRANSACTION IS REPEATED FOR CLARITY)

295 DRIVE (5)=4<CR>

296 TEST=1,3/4~7,10/11<CR>

297 TEST 3

Sgg R=X / JWHERE X 1S ITERATION

300 THE NEW VALUE FOR °'R' MAY BE ENTERED. TERMINATING THE ENTRY WITH
301 A <.> (PERJOD) WILL TERMINATE THE CHANGES FOR THIS TEST; TYPING A
302 <CR> OR TERMINATING THE ENTRY WITH A <CR> WILL CAUSE THE PROGRAM
ggz TO MOVE TO THE NEXT PARAMETER.

305 DRIVE(S)=4<CR>

306 TEST=1,3/4~7,10/11<CR>

307 TEST 3

308 R=1 / <CR> D0 NOT ALTER-BUT CONTINUE

g?g FC=N / ;WHERE °N' IS FIRST CYLINDER ADDRESS
%}} IF THE OPERATOR DOES NOT WISH TO CHANGE 'FC°®, THE FOLLOWING OCCURS:
313 DRIVE (S)=4<CR>

214 TEST=1,3/4-7,10/11.<CR>

315 TEST 3

316 R=1 /7 <CR> D0 NOT ALTER THIS LINE BUT CONTINUE
317 FC=0 / <CR> 200 NOT ALTER THIS LINE BUT CONTINUE
g;g LC=560 /

320 THE PROGRAM RESPONDS WITH THE PREVIOUSLY ASSIGNED PARAMETER FOR LAST
321 CYLINDER ADDRESS IN THIS CASE USING 560 AS THE EXAMPLE. THIS IS
322 WHAT THE OPERATOR INTENDED TO MODIFY AND IS WHY TEST 3 WAS

323 OPENED. TO CHANGE THE VALUE TO *20°, THE NEW VALUE IS TYPED

gg‘s’ FOLLOWED BY A °'PERIOD' TERMINATOR (<.><CR>).

ggg THE TOTAL TRANSACTION AND RESPONSE:

328 DRIVE (S)=4<CR>

329 TEST=1,3/4-7,10/11<CR>

330 TEST 3

331 R=1 /7 <CR>

332 FC=0 / <CR>

333 LC= 560 /7 20.<CR>

334 TEST 10

2 17

337 THE PROGRAM HAS LOADED TEST 3 WITH ITS NEW PARAMETERS AND THE

g;g PROGRAM IS WAITING FOR CHANGES TO TEST 10'S PARAMETERS.

340 DRIVE (S)=4<CR>

341 TEST=1,3/4=-7,10/11<(R>

342 TEST 3
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4.3.3.2

/ <CR>
60 7 20.<CR>

10.<CR>

1
THE OPERATOR TYPES THE NEW VALUE (10) AND TERMINATES THE ENMTRY
WITH A 'PERIOD® °CARRIAGE RETURN'.

THE PROGRAM NOW LOADS TEST 10 WITH THE NEW PARAMETERS (TEST 11 RETAINS
THE PREVIOUSLY ASSIGNED PARAMETERS) AND RESPONDS WITH:

DRIVE(S)=

SINCE THE USER DID NOT END THE CONVERSATION MODE WITH A ‘PERIOD PERIOD®,
THE PROGRAM HAS LOOPED BACK TO THE BEGINNING LOOKING FOR MORE

CHANGES. THAT IS TO SAY, AFTER THE ENTRY FOR DRIVE SELECTION. A

<,><CR> WILL CAUSE THE TEST MESSAGE TO BE REPEATED AND FURTHER

CHANGES CAN BE MADE. HOWEVER, AT SOME POINT IN ORDER TO EXECUTE

THE PROGRAM, A 'PERIOD PERIOD® MUST BE TYPED.

IF A SINGLE 'PERIOD' IS TYPED WHILE DRIVE OR TEST NUMBERS ARE BEING
ENTERED, THE PROGRAM WILL START EXECUTION IMMEDIATELY. A 'PERIOD
PERJOD® MUST BE TYPED BEFORE THE PROGRAM WILL EXIT TEST PARAMETER
CHANGE MODE TO GO TO EXECUTION.

DRIVE AND PARAMETER SELECTION EXAMPLES

/
5
10
/
§

EXAHPLE Al
DRIVE=4.<CR> sSELECT DRIVE #4, TERMINATE AND
;BEGIN EXECUTION USING PREVIOUSLY ASSIGNED
s PARAMETERS
EXAHPLE #2
DRIVE=0<CR> SELECT DRIVE #0 AND MAKE CHANGES *‘,**
TEST=1-5.<CR> *RUN TEST 1 THRU 5 ONLY, USE DEFAULT
:PARAMETERS AND TERMINATE AND EXECUTE.'’
EXAMPLE #3
DRIVE=2<CR> sSELECT DRIVE #2 AND MAKE CHANGES '‘,'
TEST=1-5,6/7/10/<CR> *RUN_TEST 1-5 WITH DEFAULT PARAMETERS, OPEN
TEST 6 STEST 6‘7 AND 10 FOR CHANGES
R=1 / ;LEAVE *R' AS IS AND MOVE TO NEXT PARAMETER
FC=0 / 10 <CR> SETTé§$'6CYLINDER ADDRESS TO 10, END CHANGES
TEST 7
R=1 / 50<CR> 350 ITERATIONS, MOVE TO NEXT PARAMETER

FC=0 / <CR> :DO NOT CHANGE 'FC' CYLINDER ADDRESS BUT CONTINUE
LC=560 / 50..<CR> :TEST 10 IS STILL PENDING AND WILL BE
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400 cRETAIN ITS PRESENT PARAMETERS.

403 EXAMPLE #4

406 DRIVE=0<CR> ;SELECT DRIVE #0 AND MAKE CHANGES
407 TEST=S.<(R> ;RUN ALL SEEK TESTS

409 EXAMPLE #5

DRIVE=1<(R>
TEST=S/T<(R> sRUN ALL SEEK TESTS (OPEN FOR CHANGES) AND
TEST O sTHE TIMING TESTS (WITH DEFAULT PARAMETERS).
R=10 /7 <CR> sRUN WITH 10 ITERATIONS
FC=0 / 10..<CR> :CHANGE FIRST CYLINDER ADDRESS
:AND START EXECUTION
sTESTS 1 = 10 WILL RETAIN THEIR PREVIOUSLY
:ASSIGNED PARAMETERS.

R 2R 2T QW O F R b o P
— md e —d ek omd b o wd aud
OO NRANSWN=O

421 EXAMPLE 06

424 DRIVE=1<CR>
425 TEST=S/<CR> ;OPEN THE SEEK TESTS (TESTS 0-7)

TEST 0
427 TE§?1? / 100.<CR> sCHANGE TO 100 ITERATIONS, TO TO THE NEXT TEST
429 R=100 / 1000.<CR> ;CHANGE °'R' TO 1000 ITERATIONS, MOVE TO NEXT TEST

TEST
431 R=1 7/ 10<CR> sCHANGE °'R* TO 10 ITERATIONS, GO TO NEXT PARAMETER
432 FC=0 / SO<CR> sCHANGE 'FC' TO 50, GO TO NEXT PARAMETER
2%2 TE§$=§6O / 51.<CR> ;CHANGE 'LC' TO 51, GO TO THE NEXT TEST
435 E§?1z<CR> sMOVE TO NEXT TEST

T
637 R=1..<CR> sUSE TEST 4°S PARAMETERS AND START PROGRAM EXECUTION
439 EXAMPLE #7

442 DRIVE=0,1,4<CR> ;TEST DRIVES 0.1, AND & IN SEQUENCE
443 TEST=0-5/<CR> *CHANGE TEST §

444 TEST 0

445 R=10 / <CR>

446 FC=0 / < R>

447 LC=560 / 1..<CR>  ;CHANGE LAST CYLINDER FROM 560 TO 1
448 SSTART PROGRAM EXECUTION.

453 5. SWITCH SETTINGS

456 5.1 OPERATIONAL SWITCH SETTINGS
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5.2

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR THE PROGRAM
WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER .35 NOT PRESENT

AND WILL USE A 'SOFTWARE' SWITCH REGISTER. THE °'SOFTWARE' SWITCH
REGISTER IS LOCATED AT LOCATION 176 ., THE SETTINGS OF THE °'SOF TWARE'®
SWITCHES ARE CONTROLLED THROUGH A KEYBOARD ROUTINE WHICH IS CALLED
BY TYPING A 'CONTROL G*'. THE PROGRAM WILL RECOGNIZE THE °‘CONTROL G°
AT ANY TIME EXCEPT WHEN THE PROGRAM IS IN KEYBOARD EATRY MODE, OR

IS AT A HIGHER PRIORITY PROCESSING AN DRIVE INTERRUPT. THE °SOF TWARE®
SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE TO THE
PROMPT FROM THE SWITCH ENTRY ROUTINE:

*SWR = NNNNNN NEW ='

EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED. °‘RUBOUT’®
gu?TEaOEL¥2$ U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS DURING

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE 'SOFTWARE' SWITCH
REGISTER MAY BE USED, IF THE PROGRAM FINDS ALL 1°'S IN THE SWITCHES.
ALL SWITCH REGISTER REFERENCES WILL BE TO THE °'SOFTWARE' REGISTER
AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.

THE SWITCH SETTINGS ARE:

SW<15>=1 HALT ON ERROR

SW<14>=1 LOOP ON TEST

SW<13>=1 INHIBIT ERROR TYPEOUTS

SW<12>=1 TYPE TEST NUMBER

SW<11>=1 INHIBIT ITERATIONS

SW<10>=1 RING BELL ON ERROR

SW<09>=1 LOOP_ON_ERROR

SW<08>=1 PRINT ERROR MESSAGE ON LINE PRINTER
SW<07>=1 READ *C.SWR' SETTINGS FROM TTY
SW<06>=1 INHIBIT TIME REPORTS (TESTS 11-15)

CONTROGL SWITCH SETTINGS
THE CONTROL SWITCH SETTINGS ARE ENTERED THROUGH THE KEYBOARD.

TO ENTER THE CONTROL SWITCH SETTING MODE PLACE SW<07>=1
BEFORE PRESSING START. THEN UPON STARTING THE PROGRAM IT

WILL TYPE THE PRESENT CONTENTS OF THE CONTROL SWITCH REGISTER
(C.SWR) AND WAIT FOR THE NEW SETTING TO BE INPUT. THE INPUT
STRING MUST CONSIST OF 1 TO 6 OCTAL DIGITS, TWO PERIODS (..),
AND A CARRIAGE RETURN.

THE C.SWR SETTINGS ARE:

C.SWR<14>=0 NO STALL BETWEEN DRIVE FUNCTIONS

=1 STALL AFTER EVERY DRIVE FUNCTION
C.SWR<13>=0 USE SPECIFIC STALL TIMES

=1 USE RANDOM STALL TIMES
C.SWR<12>=0 NO INCREMENTING STALLS IN TEST 4

=1 PERFORM INCREMENTING STALLS IN TEST &

SEQ 001
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SEQ 0012

D0 IMPLIED SEEKS WITH DATA TRANSFERS

DO EXPLICIT SEEKS BEFORE DATA TRANSFERS

DO READ HEADER AND DATA COMMANDS IN TESTS 0-7
DO EXPLICIT SEEK COMMANDS IN TESTS 0-7

60 HZ POWER SOURCE

50 HZ POWER SOURCE

ALLOW SOF TWARE TIMEOUTS(ENABLE WATCHDOG TIMER)
INHIBIT SOFTWARE TIMEOUTS(DISABLE WATCHDOG TIMER)
OPERATE IN 32. SECTOR (16 BIT) MODE

OPERATE IN 30. SECTOR (18 BIT) MODE

THERE ARE ANUMBER OF ERRORS THAT CAN OCCUR IN THIS PROGI AM.
WHEN AN ERROR IS ENCOUNTERED, THE CALL TO THE ERROR ROUTINE
1S MADE AND IF SW<13> IS NOT SET, AN ERROR MESSAGE PERTAINING

EACA ERROR TYPEOUT WILL CONTAIN

REFER TO THE FOLLOWING SECTION FOR THE DIFFERENT ERRORS

THE ERRORS THAT OCCUR IN THIS PROGRAM FALL INTO THREE
(3) CATEGORIES DEFINED AND EXPLAINED AS FOLLOWS:

THESE ERRORS WILL BE DETECTED BY THE RH/RM DRIVER.
THERE ARE TWO CLASSES OF DRIVER ERRORS:; THOSE THAT

CAN NOT BE IDENTIFIED IN A MANNER THAT ALLOWS THE .
INFORMATION TO BE RETURNED TO A 'DATA PARAMETER BiOCK
(DPB) AND THOSE THAT CAN. THE FIRST CLASS

WILL BE
1=5 WITHIN THE DRIVER.

THE SECOND CLASS WILL PASS THE ERROR CODES TO THE
STATUS/ERROR WORD (DPB+16) OF THE PROPER DPB.

THESE ERRORS WILL BE DUE TO 'DISK'' OR ‘DATA'* FAILURES

AFTER REPORTING

THE ERROR THE PROGRAM WILL CONTINUE TESTING.

514 C.SWR<08>=0

515 =1

g}g C.SUR<07>=?

g}g C.SUR<06>=?

520 €.SWR<05>=0

521 =1

522 C.SWR<00>=0

g%g THE DEFAULT CONDITION OF C.SWR<15:00>=0.
g%g REFER TO 4.3.1 FOR C.SWR SELECTION
529

530

531

532 6 ERRORS

sy, eeeee=

534

535

536

537

538 TO THE ERROR WILL BE TYPED.
gzg THE FOLLOWING:

561 1. AN _ERROR MESSAGE

542 2. A DATA HEADER

543 3. A DATA STRING

544

545

gzg THAT CAN OCCUR.

548 6.1 ERROR TYPES

549

550

551

552

553 6.1.1  DRIVER ERROR

554

555

556

557

558

559

gg? REPORTED BY ERROR CALLS (EMT'S)
562

563

564 6.1.2  NON-FATAL ERRORS

%

ggg WHICH WILL BE REPORTED AS THEY OCCUR,
569

570 6.1.3  FATAL ERRORS
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SEQ 0013

571
572 THIS TYPE OF ERROR WILL BE THE RESULT OF ANY KIND
2;2 OF ERROR THAT INHIBITS THE PROGRAM FROM TESTING THE DISK.
575 THIS ERROR WILL BE REPORTED WHEN IT OCCURS, THEN THE PROGRAM
g;? WILL ABORT THE TEST AND GO TO THE END OF PROGRAM.
g;g 6.2 ERROR RECOVERY
gg? 6.2.1  PRETEST ERROR
582 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED. THEN DEPENDING
583 ON HOW THE PROGRAM WAS STARTED IT WILL ASK FOR THE DRIVES AND
ggg ADDRESSES FOR TESTING OR RETURN TO MONITOR.
gg? 6.2.2 NON-FATAL ERROR
588 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED AND
283 THE PROGRAM WILL CONTINUE IN TEST.
231 6.2.3 FATAL ERROR
59 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED. THE
ggg PROGRAM WILL ABORT THE TEST AND GO TO THE END OF PROGRAM.
596
597
598
599 7. RESTRICTIONS
w ..... o h D 1D D
60 THE PROGRAM WILL TEST THE DRIVES IN EITHER 16 BIT MODE OR IN 18
60 8IT MODE DEPENDING ON THE SETTING OF 'S.SWR<00>'. IF *C.SWR<00>*
604 IS 0, ALL OF THE DRIVES WILL BE TESTED IN 16 BIT MODE; IF 'C.SWR<00>
605 IS 1. ALL OF THE DRIVES WILL BE TESTED IN 18 BIT MODE. THE PROGRAM
606 HAS NO PROVISIONS FOR TESTING DRIVES WITH INTERMIXED PACKS OR TESTING |
607 BOTH 16 BIT MODE Ak, 18 BIT MODE DRIVES ON THE SAME SYSTEM.
ggg ACT11 AUTOMATIC MODE ASSUMES 16 BIT MODE.
‘10 BEFORE THE PROGRAM 1S STARTED, PROPERLY FORMATTED PACKS MUST BE MOUNTED
611 ON THE DRIVES WHICH WILL BE TESTED. THE_PROGRAM ASSUMES A
615 PROPERLY FORMATTED PACK. THE FORMAT OF THE PACK IS NOT ALTERED
61 8Y THE PROGRAM.
614
o
gt
613 é. MISCELLANEOUS
61
1 8.1 EXECUTION TIME
i THE PROGRAM REQUIRES APPROXIMATELY 10 MINUTES TO MAKE ONE PASS WITH
RMS0 DRIVES. THIS ASSUMES THE DEFAULT TEST SEQUENCE (TESTS 0-7 AND
] 11, 12 € 14) AND DEFAULT TEST PARAMETERS.
8.2 STACK POINTER
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8.3

8.3.1

THE STACK POINTER IS INIVIALLY SET TO 1100.
TIMING TESTS (TESTS 11=15) PRINTOUTS

AT THE COMPLETION OF EACH OF THE TIMING TESTS THE TIME OF THE
MINIMUM SEEK, MAXIMUM SEEK, AND THE AVERAGE OF ALL OF TH-
SEEKS PERFORMED ARE TYPED ON THE TTY., THE NUMBER OF SEEKS THAT
HAD TIMES BELOW THE MINIMUM TIME ALLOWED WILL BE TYPED ON

THE SAME LINE AS THE MINIMUM TIME. THE NUMBER ABOVE THE
MAXIMUM WILL BE TYPED ON THE SAME LINE AS THE MAXIMUM

TIME, AND THE TOTAL NUMBER OF SEEKS PERFORMED WILL BE ON THE
SAME LINE AS THE AVERAGE.

TIMING TOLERANCES

1. TEST 11 -~ ROTATIONAL SPEED TIMES
60 HZ
MINIMUM=15970 US
MAXIMUM=17270 US
NOMINAL=16670 US
50 W2
MINIMUM=15970 US
MAXiMUM=17270 US
NOMINAL=16670 US

2. TEST 12 -= ONE CYLINDER SEEK TIMES
MAXIMUM=6000 US

3. TEST 13 == AVERAGE SEEK TIME TEST (NOT DEFAULT)

MAXIMUM=25000 US

«« THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME w+
e+ ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE **

L3

«x USED FOR REFERENCE ONLY.
4. TEST 14 — MAXIMUM SEEK TIMES
MAXIMUM (FORWARD)=50000 US

«« THERE IS NO SPECIFICATION GIVEN FOR THS MAXIMUM REVERSE
«« SEEK TIME ON THIS PARTICULAR DRIVE. THEREFORE. ANY REVERSE
»+ SEEK TIMES ABOVE THE MAXIMUM TIME OF 50.0 MS WILL NOT BE
«x TYPED IN THE TIMING REPORT. HOWEVER, THE TIMING REPORT
1 Isﬂﬂséc%ﬂéﬁ} AND AVERAGE TIMES

e« WILL STILL TYPE THE MIN
++ FOR THE REVERSE SEEKS. (SE 2, EX. 2)

S. TEST 15 == AVERAGE SEEK TIME MEASUREMENT (NOT DEFAULT)
MAX IMUM=25000 US
et WARNING = THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN

L 34
L3
L3
L3 ]
L 34
L 34

SEQ 0014
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8.3.2.

TIMING TESTS PRINTOUT EXAMPLES

EXAMPLE #1

ROTATIONAL SPEED TIMES
MIN=16670 US

MAX=16690 US

AVG=16680 US 10 SEARCHES TIMED

ALLOWABLE ROTATIONAL SPEED LIMITS FOR RM80
MIN=1597
MAX=17270 US

ONE CYLINDER SEEK TIMES
WARD
S
AVG=5550 gS 559 SEEKS TIMED

MAX=5970 US
AVG=5330 US 560 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAX=6000 U

AVERAGE SEEK TIMES
F ORWARD
HIN-23770 us
MAX=24640 US
AVG=24230 US 128 SEEKS TIMED

~ REVERSE
MIN=23990 US

MAX=24550 US
AV6=26220 US 128 SEEKS TIMED

ALLOWABLE AVERAGE TIME LIMIT
MAX=25000 US

MAXIMUM SEEK TIMES

t FORWAR

D
MIN=47990 US
MAX=49980 US
AVG=48010 US 128 SEEKS TIMED

* REVERSE

MIN=47120 US
MAX=49650 U
AVG=48340 US 128 SEEKS TIMED

ALLOWABLE MAXIMUM (FORWARD) SEEK TIME LIMIT
MAX=50000 US

EXAMPLE #2

SEQ 0035
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8.4

ROTATIONAL SPEED TIMES
MIN=16670 US

MAX=16690 US

AVG=16680 US 10 SEARCHES TIMED

ALLOWABLE ROTATIONAL SPEED LIMITS FOR RMBO
MIN=15970 11§
MAX=17270 US

ONE CYLINDER SEEK TIMES
* FORWAR

ORWARD

MIN=5470 US
MAX=7940 US 3 ABOVE THE MAXIMUM OF 6000 US
AVG=5830 US 559 SEEKS TIMED

* REVERSE
MIN=5040 US
MAX=5970 US
AVG=5330 US 560 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAX=6000 US

AVERAGE SEFK TIMES
* FORWARD
MIN=24730 US
MAX=32620 US 73 ABOVE THE MAXIMUM OF 25000 US
AVG=303ZOEUS 128 SEEKS TIMED

MAX=32230 US 128 ABOVE THE MAXIMUM OF 25000 US
AVG=32800 US 128 SEEKS TIMED

ALLOWABLE AVERAGE TIME LIMIT
MAX=25000 US

MAXIMUM SEEK TIMES
* FORWARD
H1N=59510 us

=3 540 US 128 ABOVE THE MAXIMUM OF 50000 US
AVG=gefggEUS 128 SEEKS TIMED

MAX=57350 US
AVG=56210 US 128 SEEKS TIMED

ALLOWABLE MAXIMUM (FORWARD) SEEK TIME LIMIT
=50000 US

END OF TEST

WITH ALL SWITCHES ON A '0'' AN "END OF PASS'' MESSAGE WILL BE "
TYPED AT THE COMPLETION OF TESTING A DRIVE AND THE “END OF TEST
TYPEOUT WILL OCCUR WHEN ALL DRIVES HAVE BEEN TESTED. ALSO, THE
END OF TEST COULD OCCUR ON A DRIVE, IF THE MAXIMUM ERROR LIMIT

SEQ 0016
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9.1

9.2

IN LOCATION 'ERMAX' IS EXCEEDED.

PROGRAM DESCRIPTION

THIS PROGRAH CONTAINS 16 TESTS, NUMBERED 0-15 IN OCTAL.

TESTS 0-7 WILL READ THE CYLINDER, TRACK, AND SECTOR INFORMATION
FROM THE HEADER, USING A 'READ HEADER AND DATA™ COMMAND, AND

THEN CHECK THE INFORMATION FOR VALIDITY. THUS, INSURING

THE SEEK OPERATION FUNCTIONS PROPERLY. TESTS 11-14 WILL MEASURE
THE ROTATIONAL SPEED, THE ONE CYLINDER SEEK, THE AVERAGE SEEK TIME,
AND THE MAXIMUM SEEK TIMES TO ENSURE THEY ARE ALL WITHIN THE
TOLERANCES ALLOWED. TEST 15 MEASURES THE AVERAGE SEEK TIME
{?QI%IOUE NUMBER OF SEEKS, BUT DOES NOT HAVE ANY PASS/FAIL

THE PROGRAM WILL START BY IDENTIFING ITSELF AND DETERMINING ALL
DRIVES THAT ARE AVAILABLE FOR TESTING. THEN BEGINNING WITH
THE LOWEST NUMERICAL DRIVE AND PROCEEDING IN SEQUENTIAL ORDER.
ALL OF THE DRIVES UILL BE TESTED. ONE PASS THROUGH THE TEST
SEQUENCE (TESTS 0-7 11, 12.0 14) WILL BE PERFORMED ON EACH
DRIVE BEFORE MOVING TO THE 'NEXT DRIVE IN SEQUENCE. DRIVE TO BE
TESTED WILL BE TYPED AT THE BEGINNING OF EACH PASS, AN 'END OF
PAS§ MESSAGE WILL BE TYPED AT THE COMPLETION OF EACH PASS, AND
END OF TEST'* MESSAGE WILL BE TYPED AFTER TESTING ALL DRIVES.

?E;ER TO THE FOLLOWING SECTIONS FOR DETAILED DESCRIPTIONS OF EACH

TEST 0 = RECAL/RANDOM SEEK TEST

THIS _TEST WILL CAUSE THE DRIVE TO EXECUTE A RECALIBRATE conwm
AND THEN SEEK TO A RANDOM CYLINDER BETWEEN "FC'' AND '1(''.

THE  COMPLETION OF BOTH COMMANDS, STATUS INDICATORS ARE CHECKED
TO ENSURE THAT NO ERRORS OCCURRED.

THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 200
FC - 0
L - 560
3 - 0
FS - 0

TEST 1 - SEEK/SEEK TEST

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK
CYCLE TO '1C 'LT IS FOLLOWED BY A REVERSE SEEK CYCLE T0
“FC, 'F "ES" T THE COMPLETION OF EACH SEEK, THE PROPER
INDICATORS *ARE EXMINED TO ENSURE PROPER OPERATION.

THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 100
FC - 0

SEQ 0017
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856 LC - 256

857 IC - 0

858 FT - 0

859 LY - 0

860 FS - 0

gg} LS - 0

ggz 9.3 TEST 2 ~ INCREMENTAL SEEK TEST

865 THIS TEST WILL CWND' FOBUARD SEEK CYCLES TO ADVANCE THE

866 CYLINDER ADDRESS FROM "FC'* TO 'LC'' BY THE INCREMENT "'IC'’.

867 UHEN THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS

868 ‘LC'* REVERSE SEEK FYCLES ARE INITIATED; STARTING

869 AT THE LAS.T LEGAL 'NC'* AfJD .D.ECREHENTING 8y "'1¢*’

870 UNTIL °NC'* IS LESS THAN °FC''. AT THE COMPLETION OF EACH

871 SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO

g;g ENSURE PROPER OPERATION.

g;g THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

876 R - 1

877 FC - 0

878 LC - 560

879 IC - 1

880 FT - 0

881 FS - 0

882

ggz 9.4 TEST 3 ~ STEPPING SEEK TEST

885 THIS TEST WILL COMMAND SEEK CYCLES 7O CYLINDER O, 1, 2, 4, 8,
886 16, , 64, 128, 256 AND 512. AT THE COMPLETION OF EACH SEEK
887 COMMAND THE PROPER INDICATORS ARE EXAMINED TO VERIFY PROPER
ggg OPERATION.

38(1) THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

892 R - 8

893 FC - 0

894 LC - 512

895 iC - 1

896 F1 - 0

897 FS - 0

898

388 9.5 TEST 4 ~ OSCILLATING SEEK TEST

901 THIS_ TEST WIL|, COMMAND SEEK CYCLES FROM “FC'* TO 'NC.' AND BACK
902 TO *FC''. “NC'* STARTS AT "F( .AN?. INCREMENTS BY ''IC lﬂ." TO CYLINDER
903 ‘LC'’, THEN IS DECREMENTED 8Y °*“IC’* BACK TO CYLINDER "FC''. AT THE
904 COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
%g EXAMINED TO ENSURE PROPER OPERATION.

383 THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

909 R - 1

910 FC - 0

91 LC - 560

912 1C - 1

SEQ 0018
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913 FT - 0

At S

3}9 9.6 TEST 5 - CONVERGING/DIVERGING SEEK TEST

918 THIS TEST WILL CAUSE THE DRIVE TO EXECUTE FORWARD AND REVERSE

919 SEEKS FROM “NC1'' AND 'NC2'' RESPECTIVELY, 'NC1'* WILL BE INCREMENTED
920 BY ‘‘IC'" AND 'NC2'' WILL BE DECREMENTED BY °‘IT’' UNTIL “NC1'' IS

921 GREATER THAN THE INITIAL VALUE OF °'NC2'' AND 'NC2'' IS LESS THAN
922 THE INITIAL VALUE OF ‘NC1''. AT THE COMPLETION OF EACH SEEK

923 COMMAND THE PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER

g%g OPERATION. 'NC1'' AND "NC2°* DEFAULT TO 'FC'* AND *'LC'' RESPECTIVELY.
359 THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

928 R - 1

929 FC - 0

930 LC - 560

931 IC - 1

932 FT - 0

333‘3' FS - 0

?)%g 9.7 TEST 6 - SERVO ADDRESSING LOGIC NOISE GENERATOR TEST

937 IN THIS TEST A SEEK IS DONE TO CYL °NC'' THEN A SEEK TO

938 NC+4 THEN NC+1 THEN NC+3 THEN NC+2 THEN NC+5. NOW ‘NC'' IS UPDATED
939 BY "'IC’' AND THE ABOVE SEQUENCE IS REPEATED UNITL 'LC'’ IS

940 EXCEEDED BY ANY OF THE ASBOVE VALUES. THE INITIAL VALUE OF ‘NC'
941 1S 'FC"'. AT THE COMPLETION OF EACH SEEK COMMAND THE

&% PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.

gzg THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

946 R - 1

947 FC - 0

948 LC - 560

949 IC - 1

950 FT - 0

3l S

gg.z 9.8 TEST 7 - RANDOM SEEK TEST (NOT DEFAULT)

955 THIS TEST PERFORMS RANDOM SEEK OPERATIONS BETWEEN CYLINDERS °‘F(C'
956 'LC*, AFTER EACH SEEK, THE POSITION OF THE DRIVE IS VERIFIED B8Y
957 READING A SECTOR FROM THE CURRENTLY ADDRESSED CYLINDER AND TRACK.
958 THE TRACK ADDRESS IS INCREMENTED FOR EACH SEEK SO THAT VERIFICATION
959 OF POSITIONING OCCURS USING EACH HEAD. TRACK ADDRESSES ARE INCREMENTED
gg? BETWEEN PARAMTERS ‘FT' AND °'LT’.

gg% THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

964 R - 5000

965 FC - 0

966 Le - 560

967 FY - 0

968 LT - 4
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9.9

9.10

9.12

TEST 10 - ALL SEEKS TEST

THIS TEST VERIFIES THAT THE DISK DRIVE CAN SEEK FROM EACH CYLINDER
TO ALL OTHER CYLINDERS.

BEGINNING WITH CYLINDER °*FC*, THE TEST SEEKS TO EACH CYLINDER
BETWEEN *FC' AND 'LC' FROM CYINDER *FC'. THE BEGINNING CYLINDER
ADDRESS 1S INCREMENTED ANy THE TEST SEEKS BETWEEN THE NEW CYLINDER
ADDRESS AND ALL CYLINDERS BETWEEN 'Fu® AND °‘LC°'. THE SEQUENCE
CONTINUES UNTIL ALL CYLINDERS HAVE BEEN CHECKED.

THE FOLLOWING PARAMETERS ARE USED BY THIS TEST:

R - 1
FC - 0
LC - 560
IC - 1
FT - 0
FS - 0

TEST 11 - ROTATIONAL SPEED TIMING TEST

THIS TEST WILL START A SEARCH TO CYLINDER °FC°*, TRACK °FT°,
SECTOR 'FS°'. AS SOON AS THE INTERRUPT OCCURS, THE GO BIT IS
SET AGAIN AND THE OPERATION IS TIMED. THIS PROCEDURE 1S
REPEATED 10 TIMES THEN THE AVERAGE TIME 1S CALCULATED AND
CHECKED TO ENSURE IT IS WITHIN TOLERANCE:

LO LIMIT (16.67MS - 4.3%) = 15.97MS IF 50/60 HZ.
HI LIMIT (16.67MS + 3.5%) = 17.27MS IF 50/60 HI.

THE FOLLOWING PARAMETERS ARE USED BY YHE TEST:

1
0
0
0

TEST 12 = ONE CYLINDER SEEK TIMING TEST

THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
CYLINDER BY ONE UNTIL THE INCREMENT IS GREATER THAN THE
CYLINDER *LC*, THEN REVERSE SEEK TO CYLINDER 'FC'. THE
TIME TO PERFORM EACH SEEK IS CHECKED TO ENSURE IT DOES NOT
EXCEED THE MAXIMUM TIME PERMITTED FOR A ONE CYLINDER SEEK.
RAXIMUM TIME IS 6.0 MS

THE TEST USES THE FOLLOWING PARAMETERS:
R - 1
FC - 0
LC - 560

TEST 13 - AVERAGE SEEK TIMING TEST (NOT DEFAULT)

THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER 'FC' TO
CYLINDER 'LC*, THEN A REVERSE SEEK FROM CYLINDER ‘LC‘ TO

FC
FT
)

SEQ 002.
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10.

CYLINDER °'FC'. BOTH SEEKS ARE TIMED AND CHECKED TO ENSURE THEY
ARE WITHIN THE TOLERANCE ALLOWED FOR THE AVERAGE SEEK TIM..
THIS SEQUENCE IS REPEATED 128 TIMES (FOR A TOTAL OF 256 SEEKS).
MAXIMUM TIME IS 25.0 MS

*« THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME w+
«« ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE *+
w+ USED FOR REFERENCE ONLY. *e

THE TEST USES THE FOLLOWING PARAMETERS:

R - 1
FC - 0
LC - 155

TEST 14 - MAXIMUM SEEK TIMING TEST

THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER ‘FC' TO
CYLINDER °LC', THEN A REVERSE SEEK FROM CYLINDER 'LC’' TO
CYLINDER 'FC'. BOTH SEEKS ARE TIMED, BUT ONLY THE FORWARD SEEKS
ARE CHECKED TO ENSURE THEY ARE WITHIN THE TOLERANCE ALLOWED FOR
THE MAXIMUM SEEK TIME. THIS SEQUENCE 1S REPEATED 128 TIMES (FOR
A TOTAL OF 256. SEEKS). MAXIMUM (FORWARD) TIME IS 50.0 MS

«x THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE *+
»x SEEK TIME ON THIS PARTICULAR DRIVE. THEREFORE, ANY REVERSE *+
ax SEEK TIMES ABOVE THE MAXIMUM TIME OF 50.0 MS WILL NOT BE =+
«+ TYPED IN THE TIMING REPORT. HOWEVER, THE TIMING REPORT w«
v WILL STILL TYPE THE MINIMUM, MAXIMUM AND AVERAGE TIMES #v
«~ FOR THE REVERSE SEEKS. L

THE TEST USES THE FOLLOWING PARAMETERS:

R - 1

FC - 0

LC - 560
TEST 15 ~ AVERAGE SEEK TIME MEASUREMENT TEST (NOT DEFAULT)
THIS TEST MEASURES AVERAGE SEEK TIME BY DOING ALL UNIQUE SZEKS
BETWEEN *FC* AND 'LC' AND MEASURING THE SEEK TIMES. THE TOTAL
SEEK TIME FOR ALL SEEKS IS THEN DIVIDED BY THE NUMBER OF SEEKS
PERFORMED TO PROVIDE AN AVERAGE _SEEK TIME VALUE FOR THE RANGE
OF SEEKS TIMED. MAXIMUM TIME IS 25.0 MS

xx WARNING ~ THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN 2«
THE TEST USES THE FOLLOWING PARAMETERS:

R - 1
FC - 0
LC - 560

PROGRAM LISTING

SEQ 0021
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33 ;*LAST REVISION 24-SEP=81

40 .TITLE CIRNGAQ RMBC FCTNL PTé
;*COPYRIGHT (C) 1982
:«DIGITAL EQUIPMENT CORPORATION
1"COLORADO SPGS., CO. 80919

tPROGRM BY MIKE LEAVITT

tTHIS PROGRAM WAS ASSEMBLED USING THE PDP~11 MAINDEC SYSMAC
*PACKAGE (MAINDEC=11-DZQAC~C5), 18-MAR-81

61 .SBTTL OPERATIONAL SWITCH SETTINGS
o
o SWITCH USE
:' ...... --ma
i 15 HALT ON ERROR
o 14 LOOP ON TEST
o 13 INHIBIT ERROR TYPEOUTS
o* 12 TYPE TEST NUMBER
o* 10 BELL ON ERROR
o 9 LOOP ON ERROR
o 8 PRINT ERROR MESSAGE ON LINE PRINTER
42 o 4 READ 'C.SWR' SETTINGS FROM TTY
gg o 6 INHIBIT TIME REPORTS (TESTS 11-14)
22 .SBTTL CONTROL SWITCH SETTINGS
o
gg o SWITCH STATE USE
I
61 i 14 0 NO STALL BETWEEN DRIVE FUNCTIONS
62 o 1 STALL AFTER EVERY DRIVE FUNCTION
63 i 13 0 USE SPECIFIC STALL TIME
64 i 1 USE RANDOM STALL
65 A 12 0 NO INCRE*NTING STALL IN TEST &
66 o 1 DO INCREMENTING STALL IN TEST 4
71 o 7 0 DO ‘READ HEADER AND DATA'' IN TESTS 0-10
72 A 1 DO EXPLICIT SEEKS IN TESTS 0-10
73 o 6 0 60 HZ
74 o 1 50 W2
75 A 5 0 RUN WATCHDOG TIMER
76 i 1 INHIBIT WATCHDOG TIMER
T o 0 0 TEST DRIVE(S) IN 31. SECTOR (16 BIT) MODE
;g Hd 1 TEST DRIVE(S) IN 30. SECTOR (18 BIT) MODE
80 .SBTTL BASIC DEFINITIONS
s*INITIAL ADDRESS OF THE STACK POINTER ##x 1100 #«
001100 STACK = 1100
104000 ERROR = EMT ::BASIC DEFINITION OF ERROR CALL
000004 SCOPE = 107 ;:BASIC DEFINITION OF SCOPE CALL
; *MISCELLANEOUS DEF INITIONS
000011 HT = 11 :;CODE FOR HORIZONTAL TAB
000012 LF = 12 +sCODE FOR LINE FEED
000015 CR =15 ..CODE FOR CARRIAGE RETU
000200 CRLF = 200 ;CODE FOR CARRIAGE RETURN-LINE FEED
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BASIC DEFINITIONS
177776

000007

000000

000340

100000

PS
PSW=PS
STKLMT
PIRQ
DSWR
DDISP

;s *GENERA

0
W
nuonuwwaannr

:*PRIORI
PRO

PR1
PR2
PR3
PR4
PR5
PR6
PR7

sx'SWITC
Sw15

LU T T O T O ]

wn

€

(=4

O
nunuuosereEBENNDT

SW1=SW01
SW0=5w00

177776

177774
177772
177570
177570

; ;PROCESSOR STATUS WORD

::STACK LIMIT REGISTER

; ;PROGRAM INTERRUPT REQUEST REGISTER
s sHARDWARE SWITCH REGISTER

: sHARDWARE DISPLAY REGISTER

PURPOSE REGISTER DEFINITIONS

s :GENERAL REGISTER
s sGENERAL REGISTER
s GENERAL REGISTER
s ;GENERAL REGISTER
s :GENERAL REGISTER
s ;GENERAL REGISTER
¢ sGENERAL REGISTER
: ;GENERAL REGISTER
s STACK POINTER

: s PROGRAM COUNTER

Y LEVEL DEFINITIONS

OgOO [=]lelelalel)

OOOOM HIOHOHLOO
[=3=3=4
(==l

H=bPI =T WNNIN==O
(=3
(=4
o

-—
OO0
[=l=1~4
(=11

NI =N =N
= lelolelelels]
[=1=1<] 8

P, 0 Y Y
o

:;PRIORITY LEVEL
ssPRIORITY LEVEL
::PRIORITY LEVEL
:;PRIORITY LEVEL
::PRIORITY LEVEL
:sPRIORITY LEVEL
s;PRIORITY LEVEL
::PRIORITY LEVEL

NOWMS W= O

ISéER" SWITCH DEFINITIONS

SEQ 0023
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(o8]

TIME OUT AND OTHER ERRORS
..Q;SESY;D AND ILLEGAL INSTRUCTIONS

..BREAKPOINT TRAP (BPT)
s INPUT/OUTPUT TRAP (IOT) *+SCOPE**

..EHULATOR TRAP (EMT) =«ERROR%+
‘TRAP'' TRAP

:TTY KEYBOARD VECTOR
,.TTY PRINTER VECTOR
: PROGRAM INTERRUPT REQUEST VECTOR

: INTERRUPT ENABLE (BIT #6)
:READY (BIT #7)
;HIGH ORDER BUS ADDRESS BIT (BIT #8)
:HIGH ORDER BUS ADDRESS BIT (BIT #9)
PORT SELECT (BIT #10)

MASSBUSS PARITY ERROR (BIT #13)
TRANSFER ERROR (BIT #14)

:*DATA BiT DEFINITIONS (BIT00 TO BIT15)
100000 8IT15S = 100000
040000 BIT14 = 40000
20000 BIT13 = 20000
010090 8IT12 = 10000
004000 BIT11 = 4000
002000 8IT1I0 = 2000
001000 8IT09 = 1000
000400 BIT08 = 400
000200 8IT07 = 200
000100 8IT06 = 100
000040 BITO5S = 40
000020 BITQ4 =20
000010 eIT03 =10
000004 BITO2 =4
000002 8ITO1 =2
000001 BITO0O =1
001000 B8IT9=BIT09
000400 BIT8=8BIT08
000200 BIT7=81107
000100 BIT6=BIT06
000040 BIT5=BITO0S
000020 BIT4=BIT04
000010 8I173=BIT03
000004 BIT12=BIT02
000002 B8IT1=BIT01
000001 8IT0=BITO00
s*BASIC ''CPU'* TRAP VECTOR ADDRESSES
000004 ERRVEC = 4
000010 RESVEC = 10
000014 TBITVEC = 14
000014 TRTIVEC = 14 s TRACE TRAP
000014 BPTVEC = 14
000020 IOTVEC = 20
000024 PWRVEC = 24 ; :POWER FAIL
000030 EMTVEC = 30
000034 TRAPVEC = 34
000060 TKVEC = 60
000064 TPVEC = 64
000240 PIRQVEC = 240
:CONTROL AND STATUS REGISTER 1 (RMCS1)
000100 I1E = 100
000200 RDY = 200
000400 Al6 = 400
001000 A7 = 1000
002000 PSEL = 2000
020000 MCPE = 20000
040000 TRE = 40000
:SC = 100000

;SPECIAL CONDITION (BIT #15)

sWORD COUNT REGISTER (RMWC)
s (EACH BIT IS CALLED BY BIT NUMBER)

:BUS ADDRESS REGISTER (RMBA)

SEQ 002-
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BASIC DEFINITIONS

gg s (EACH BIT IS CALLED BY BIT NUMBER)
188 ;CONTROL AND STATUS REGISTER 2 (RMCS2)
101 000001 usl =] sUNIT SELECT (BIT #0)
102 009002 us2 = 2 JUNIT SELECT (BIT #1)
103 000006 US4 = 4 SUNIT SELECT (BIT #2)
104 000010 BAl =10 :BUS ADDRESS INCREMENT INHIBIT (BIT #3)
108 000040 CLR = 40 sCLEAR (BIT #5)
109 000100 IR = 100 : INPUT READY (BIT #6)
110 000200 OR = 200 :OUTPUT READY (BIT 47)
1M 000400 MPE = 400 :MASS BUS PARITY ERROR (BIT #8)
112 001000 MXF = 1000 :MISSED TRANSFER ERROR (BIT #9)
113 002000 PGE = 2000 :PROGRAM ERROR (BIT #10)
114 004000 NEM = 4000 sNON EXISTENT MEMORY (BIT #11)
115 010000 NED = 10000 INON EXISTENT DRIVE (BIT #12)
116 020000 UPE = 20000 ;UNIBUS PARITY ERROR (BIT #13)
117 040000 WCE = 40000 :WRITE CHECK ERROR (BIT #14)
}}g 100000 pLT = 100000 ;DATA LATE (BIT #15)
120 ;DATA BUFFER REGISTER (RMDB)
}%5 ;(EACH BIT IS CALLED BY BIT NUMBER)
}%2 .SBTTL RMBO REGISTERS
}%g sCONTROL AND STATUS 1 REGISTER. (#00)
127 000001 GO =1 ;GO BIT (BIT #0)
128 000002 F1 =2 :FUNCTION CODE BIT #1
129 000004 F2 =4 :FUNCTION CODE BIT #2
130 000010 F3 =10 ;FUNCTION CODE BIT #3
131 000020 Fé4 =20 cFUNCTION CODE BIT #4
132 090040 F5 = 40 :FUNCTION CODE BIT #5
]g; 004000 DVA = 4000 ;DEVICE AVAILABLE (BIT #11)
1 I
}gg :DRIVE STATUS REGISTER (RMDS) (#01)
137 000001 oM =1 sOFFSET MODE
138 000100 144 = 100 :VOLUME VALID (BIT #6)
139 000200 DRY = 200 :DRIVE READY (BIT #7)
140 000400 DPR = 400 DRIVE PRESENT (BIT #8)
141 001000 PGM = 1000 PROGRAMABLE (BIT #9)
142 002000 LST = 2000 'LAST SECTOR TRANSFERRED (BIT #10)
143 004000 WRL = 4000 sWRITE LOCK (BiT #11)
144 010000 MOL = 10000 :MEDIUM ON-LINE (BIT #12)
145 020000 PlP = 20000 sPOSITIONING OPERATIGN IN PROGRESS (BIT #13)
146 040000 ERR = 40000 ;COMPOSITE ERROR (BIT #14)
}2; 100000 ATA = 100000 SATTENTION ACTIVE (BIT #15)
}gg :ERROR REGISTER #01 (RMER1) (#02)
151 000001 ILF =1 sILLEGAL FUNCTION (BIT #0)
152 000002 ILR =2 ;ILLEGAL REGISTER (BIT #1)
153 000004 RMR =4 :REGISTER MODIFICATION REFUSED (BIT #2)
154 000010 PAR =10 ;PARITY ERROR (BIT #3)
155 000020 FER = 20 :FORMAT ERROR (BIT #4)
156 000040 WCF = 40 ;WRITE CLOCK FAIL (BIT #5)
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000001
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000001
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000001
000002
0004

ECH
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AOE
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WLE
DTE
0Pl
UNS
DCK
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100 ;ECC HARD ERROR (BIT #6)

200 ;HEADER COMPARE ERROR (BiY #7)
400 ;HEADER CRC ERROR (BIT #8)

1000 ;ADDRESS OVERFLOW ERROR (BIT #9)
2000 s INVALID ADDRESS ERROR (BIT #10)
4000 JWRITE LOCK ERROR (BIT #11)
10000 :DRIVE TIMING ERROR (BIT #12)
20000 ;OPERATION INCOMPLETE (BIT #13)
40000 sDRIVE UNSAFE (BIT #14)

100000 :DATA CHECK ERROR (BIT 15)

;MAINTAINABILITY REGISTER #01 (RMMR1)(#03) -~ READ ONLY BITS

DMD
LSIT
WD
EECC
wC
CONT
PHA
PDA

ECRC
PLFS

;DIAGNOSTIC MODE

M= SR N =) =
P=2=2-1-}

[elelelelelelsls)

20000
100000

sMAINTAINABILITY REGISTER #01 (RMMR1) (#03) - WRITE ONLY BITS

DMD

5 :DIAGNOSTIC MODE BIT
4
10
20
40
100
200
400
1000
2000
4000
10000
20000
40000
100000

ON SUMMARY PSEUDO-REGISTER (RMAS) (#04)
1 ;DEVICE 0 (BIT #0)
2 :DEVICE 1 (BIT #1)
4 :DEVICE 2 (BIT '§)
10 :DEVICE S (BIT #3)
20 :DEVICE 4 (BIT #4)
40 :DEVICE 5 (BIT #5)
100 :DEVICE 9 (BIT '9)
200 ;DEVICE 7 (BIT #7)

SEQ 0026
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000001

100000
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000200

000010

MACRO V04.00 15-JAN=-82 07:05:59 PACE 4-5

;DESIRED SECTOR/TRACK ADDRESS REGISTER (RMDA) (#05)
s (EACH BIT IS CALLED BY BIT NUMBER)

;DRIVE TYPE REGISTER (RMDT) (#06)

DT00 =1 ;DRIVE TYPE NUMBER B17 1

D701 =2 ;DRIVE TYPE NUMBER BIT 2

D702 =4 ;DRIVE TYPE NUMBER BIT 3

D103 =10 ;DRIVE TYPE NUMBER BIT 4

DT04 = 20 ;DRIVE TYPE NUMBER BIT 5

D105 = 40 sORIVE TYPE NUMBER BIT 6

DT06 = 100 ;DRIVE TYPE NUMBER 8IT 7

D107 = 200 ;DRIVE TYPE NUMBCR BIT 8

DTO8 = 400 :DRIVE TYPE NUMBER BIT 9

DRQ = 4000 ;DRIVE REQUEST REQUIRED (BIT #11)
MOH = 20000 :MOVING HEAD (BIT #13

TAP = 40000 ;TAPE DRIVE (BIT #14

NBA = 100000 :NOT BLOCK ADDRESSED (8IT m5)
;LOOK~AHEAD REGISTER (RMLA) (#07)

SCO = 100 ;SECTOR COUNT FIELD O (BIT #6)
scl = 200 ;SECTOR COUNT FIELD 1 (BIT #7)
sC2 = 400 :SECTOR COUNT FIELD 2 (BIT #8)
;RM MAINTAINABILITY REGISTER #2 (RMMR2) (#10)

sRM ERROR REGISTER #02 (RMMR2) (#10)

sOFFSET REGISTER (RMOF) (#11)

OFD = 200 ;OFFSET DIRECTION (BIT #07)

SSEI = 1000 ;SKIP_SECTOR INHIBIT (BIT #09)
HCI = 2000 :HEADER COMPARE INHIBIT (BIT #10)
ECI = 4600 :ERROR CORRECTION CODE INWIBIT (BIT #11)
FMT16 = 10000 ;FORMAT BIT (BIT #12)

sDESIRED CYLINDR ADDRESS (RMDC) (#12)
:(EACH BIT IS CALLED BY BIT NUMBER)

sCLURRENT CYLINDER ADDRESS (RMHR) (#13)
:(EACH BIT IS CALLED 8Y BIT NUMBER)

sSERIAL NUMBER REGISTER (RMSN) (#14)
s(EACH IS CALLED BY BIT NUMBER)

sRM ERROR REGISTER #02 (RMER2) (#15)

DPE =10 :DATA PARITY ERROR (BIT #3)

SSE = 40 :SKIP SECTOR ERROR (BIT #5)

DV(C = 200 sDEVICE CHECK (BIT #7)

L8C = 2000 ;LOSS OF BIT CLOCK (BIT #10)
LSC = 4000 ;LOSS OF SYSTEM CLOCK (BIT #11)
1vC = 10000 :INVLAID COMMAND ERROR (BIT #12)
OPE = 20000 ;OPERATOR PLUG ERROR (BIT #13)
SKI = 40000 ;SEEK IMCOMPLETE (BIT #14)

SEQ 0027
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%g% 100000 BSE = 100000 ;BAD SECTOR ERROR (BIT #15)
283 ;ECC POSITION REGISTER (RMEC1) (#16)

ggé : (EACH BIT IS CALLED BY BIT NUMBER)

286 ;ECC PATTERN REGISTER (RMEC2) (#17)

ggg :(EACH BIT IS CALLED BY BIT NUMBER)

289 SIARERRRRRRRRARRARAA AN RRRRRARARNENRENRNRERRR AR R RR TR R ARAR AN
290

2N ;:DRIVER OPERATION CODE DEF INITIONS

292 000105 SEEK = 105

293 000107 RECAL = 107

294 000111 DRVCLR = 111

295 000113 RELEASE = 113

296 000115 OFFSET = 115

297 000117 RYC =117

298 000121 READIN = 151

299 000123 PACK = 123

300 000131 SEARCH = 131

30 000151 WRCKD = 131

302 000153 WRCKHD = 153

303 000161 WRITE = 161

304 000163 WRTHD = 163

305 000171 READ = 171

306 000173 READHD = 173

307 000141 GETREG = 141

308 000143 SETFORM = 143

%?3 000145 SELDRV = 145

%}5 sGTHER EQUATES

g}i 177400 SCTRWC = =256. :WORD COUNT FOR SECTOR
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TRAP CATCHER
1

000174
000176

000200
3 000204
5 000270
7 00021°

000046
000052

- b ad
N=O

000024
000044

2388888
gy ]
b b v b cnd vt wdd
ROSROS3

—
SN

000000

000174
000000
000000

000137
000137
000137
000137

000220

000220
001100

001100

001100

000000

001114

003270
003312
003260
003392

.SBTTL TRAP CATCHER

=0
;*ALL UNUSED LOCATIONS FROM & - 776 CONTAIN A ''.+2 HALT"
s«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPT TS
*LOCATION19 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 0 ;SOFTWARE DISPLAY REGISTER
SWREG:  .WORD O ; ;SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
JMP SNSTARTY ;:JUMP TO STARTING ADDRESS OF PROGRAM
JMP SNSTART? :SELECT OPERATING PARAMETERS
JMP SNSTART3 sSELECT RH/RM ADDRESSES
JMP SNSTARTS sCOMBINATION OF 204 AND 210

.SBTTL ACT11 HOOKS

ttiititttttttttiittitttttittttttttttttttitttttttttttttttttttttt

HOOKS REQUIRED BY ACT11
$SVPC=.

sV ;SAVE PC
‘5'5‘3” :21)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 20000 ..2)ssr LoC. 52 T0 20000
-=$SVPC S "RESTORE P

.SBTTL APT PARAMETER BLOCK

QtttittttttttihtiiQiittttiQttitQtiQtttt*itttttittttttttttttttit

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
AR RRERRAARERRRARARAAARAARAAR AR T ERRANANRARRERAARARRRRAAAN
S$X=.  ;:SAVE CURRENT LOCATION
R ;:SET POMER FAIL TO POINT TO START OF PROGRAM
200 :.FOR APT START UP
.=4b :sPOINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR ::POINT TO APT HEADER BLOCK
.=.8X  ::RESET LOCATION COUNTER
SRR ANRRRRR AR AR OANEARRRRARARNRANRRRAN AR AR AT RRAANRRARRAN
?5}?:F:§E gﬁg@ﬂETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC

SAPTHD:

$SHIBTS: .WORD O :TWO HIGH BITS OF 18 BIT HAILBOX ADDR.

SMBADR: .WORD SMAIL ..ADDRESS OF APT MAILBOX (BITS 0-15)

$STSTM: .WORD  540. .. UN TIM OF LONGEST TEST

SPASTM: .WORD  540. UN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SUNITM: _WORD  540. ADD TIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDED UNIT
.WORD SETEND-SﬁAIL/ -LENGTH MAILBOX-ETABLE (WORDS)

TAB. XY=, ;COMMON TAG STAR?iNG ADDRESS
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COMMON TAGS
0

001114
000000
000
009000
000000
001

b b b ad b b b b cd b b b b b b b b b b b end b b wd b

RT3 NUNIIZRRBRRRN LSS RN SH R LR RVIISRE

$83838835353388 $33383823328383333833283383.,838
SRERRR] g
e el s

b b b b b o b b b b b b d md wd b b d b b b
NINPNININIPONINIPONININININ) b b b b b b b d b e b d e b o e e e d b b b b e b o b b e b

10

12

14

16 000000
20 000000
22 000000
24 207
30 077
31 015
32 012

377

000

377

.SBTTL COMMON TAGS

SEQ@ 003(

3232222232333 8822282330232 222 R0 0020000133 3323243233223 223220)]

:*USED IN THE PROGRAM.
.=TAB.XY

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

SCMTAG: b 0 s:START OF CO+MON TAGS
$TSTNM: BYTE O 2;CONTAINS THE TEST NUMBER
SERFLG: .BYTE 0 s cCONTAINS ERROR FLAG
SICNT: .WORD O s sCONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD 0 :sCONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD 0 s sCONTAINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O 2;CONTAINS TOTAL ERRORS DETECTED
SITEMB: .BYTE 0 s;CONTAINS ITEM CONTROL BYTE
SERMAX: .BYTE 1 s sCONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD O s CONTAINS PC OF LAST ERROR INSTRUCTION
SGDADR: .WORD 0O ;s CONTAINS ADDRESS OF °*GOOD® DATA
$BDADR: .WORD O ;;CONTAINS ADDRESS OF 'BAD‘ DATA
$GDDAT: .WORD O s CONTAINS 'GOOD* DATA
$BDDAT: .WORD O :2CONTAINS 'BAD’ DATA
.nggg 8 s ;RESERVED=--NOT TO BE USED
$AUTOB: .BYTE 0 ssAUTOMATIC MODE INDICATOR
$INTAG: .S(Y’;E 8 s s INTERRUPT MODE INDICATOR
SWR: +WORD  DSWR :;ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ; cADDRESS OF DISPLAY RESISTER
$TKS: 177560 ssTTY KBD STATUS
$TKB: 177562 ssTTY KBD BUFFER
$TPS: 177564 ssTTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 :.TTY PRINTER BUFFER REG. ADDRESS
SNULL: .BYTE 0 :sCONTAINS NULL CHARACTER FOR FILLS
SFILLS: .BYTE 2 s;CONTAINS # OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 s sJNSERT FILL CHARS. AFTER A 'LINE FEED
STPFLG: .BYTE 0 22 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
EGAD: .WORD O s sCONTAINS THE ADDRESS FROM
ssWHICH (SREGO) WAS OBTAINED
$SREGO: .WORD 0 s :CONTAINS ((SREGAD)+0)
SREG1: .WORD 0 : ;CONTAINS ((SREGAD)+2)
$REG2: .WORD 0 s JCONTAINS ((SREGAD) +4)
SREG3: .WORD 0 s sCONTAINS ((SREGAD)+6)
$SREG4: .WORD O :;CONTAINS ((SREGAD)+10)
$SREG5: .WORD 0 :CONTAINS ((SREGAD)+12)
STMPO: .WORD O :;USER DEF INED
$TMP1: .WORD O :USER DEF INED
$TMP2: .WORD O s sUSER DEF INED
STIMES: 0 2:MAX. NUMBER OF ITERATIONS
SESCAPE:0 :;ESCAPE ON ERROR ADDRESS
ELL: .ASCIZ <207><377><377> ;;CODE FOR BELL
$QUES: .ASCII /%/ ssQUESTION MARK
SCRLF: ,ASCII <15> : s CARRIAGE RETURN
SLF: LASCIZ <12> ssLINE FEED

R 2222 a3 R 2222222222222 2223222322232 13 842222020220 20d]

"SBTTL APT MAILBOX-ETABLE




F
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APT MAILBOX-ETABLE

;:t..tt..ttt'.t.ttt..'.t.tttt..ttt.tt.tt.....tt.t't.ttt...t...t.ﬁ

-EVEN
001234 SMA]L : : ;APT MAILBOX
001234 000000 SMSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE
001236 000000 SFATAL: .WORD AFATAL :;:FATAL ERROR NUMBER
001240 000000 STESTN: .WORD ATESTN ::-TEST NUMBER
001242 000000 $SPASS: .WORD APASS  ::PASS COUNT
001244 000000 SDEVCT: [WORD ~ ADEVCT ::DEVICE COUNT
001246 000000 SUNIT: .WORD AUNIT  ::I/0 UNIT NUMBER
001250 000000 SMSGAD: WORD AMSGAD . :MESSAGE ADDRESS
001252 000000 SMSGLG: .WORD  AMSGLG ::MESSAGE LENGTH
001254 $ETABLE : APT ENVIRONMENT TABLE
001254 000 SENV:  .BYTE  AENV ;;snvxnouneur 8YTE
001255 000 SENVM: .BYTE AENVM  ::ENVIRONMENT MODE BITS
001256 000000 $SWREG: .WORD ASWREG ::APT SWITCH REGISTER
001260 000000 $SUSWR: .WORD AUSWR  -:USER SWITCHES
001262 000000 $CPUOP: .WORD ACPUOP ::CPU TYPE, OPTIONS
e BITS 15-11=CPU T
‘e 11/04=01, 11/os-oz 11/20=03.11/40=04,11/45=05
e 11/70=06.PD@=07,0=10
v BIT 10=REAL TIME CLOCK
e BIT 9=FLOATING POINT PROCESSOR
e BIT 8=MEMORY MANAGEMENT
001264 000 $MAMS1: .BYTE  AMAMS1 ;;HIGH ADDRESS,M.S. BYTE
001265 000 SMTYP1: .BYTE AMTYP1 ::MEM. TYPE.BLKAM
o MEM.TYPE BYTE == (HIGH BYTE)
e 900 NSEC CORE=001
i 300 NSEC BIPOLAR=002
o S00 NSEC M0S=003
001266 000000 $MADR1: .WORD  AMADR1 :;HIGM ADDRESS,BLKA1
oW MEM.LAST ADDﬁ.=3 BYTES,THIS WORD AND LOW OF ‘‘TYPE'' ABOVE
001270 000 $MAMS2: .BYTE AMAMS2 ::HIGH ADDRESS,M.S. BYTE
001271 000 SMTYP2: .BYTE  AMTYP2 ::MEM.TYPE,BLKA?
001272 000000 snaong: -WORD AnAong ::MEM.LAST ADDRESS,BLK#2
001274 000 SMAMSS: .BYTE  AMAMSS ::HIGH ADDRESS,M.S.BYTE
001275 000 SMTYP3: [BYTE ~ AMTYPS ::MEM.TYPE,BLKAS
001276 000000 SMADR3: .WORD AMADR3 ;:MEM.LAST ADDRESS.BLKA3
001300 000 SMAMSL: .BYTE AMAMS: ::HIGH ADDRESS,M.S.BYTE
001301 000 SMTYP4: .BYTE AMTYP4 ..nen TYPE ,BLKA%
001302 000000 R4: .WORD AMADRG ::MEM.LAST ADDRESS,BLK#4
001304 0 SVECT1: .WORD AVECT1! ..xursnnupr VECTOR#1,BUS PRIORITYA1
001306 000000 SVECT2: .WORD AVECT2 ::INTERRUPT VECTORN2BUS PRIORITY#2
001310 000000 SE: .WORD ABASE :-BASE ADDRESS OF EQUIPMENT UNDER TEST
001312 000 $SDEVM: .WORD ADEVM  ::DEVICE MAP
001314 SETEND:

MEXIT
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USER DEFINED TAGS

314 000000
316 000031
320 000000
322 000000
324 000000
326 000000
3 000000
332 013377

36 000000
000000

2

4 000020
8 040432
2

V01374 000000
001376 000000
0000

000000
000000

000000

000000

000000

.SBTTL USER DEFINED TAGS
C.SWR: .WORD 0
ERMAX: ,WORD 25.
SAVCSW: .WORD 0
CNTRLC: .WORD 0
BUSADR: .WORD 0
LPTAVL: .WORD 0
DRVSEL: .WORD 0
TSTNMS: .WORD  13377,0
OPNFLG: .WORD 0,0
CLKSTA: WORD O
TICKMS: .WORD 16.
TICKUS: .WORD  16666.
BYPASS: .WORD 0
CHKDRV: .WORD 0
DRVMSK: .WORD 0
SVSTAT: .WORD O
CYL.RD: .WORD O
TRK.RD: .WORD 0
SEC.RD: .WORD 0
CYL.DS: .WORD 0
SEC.DS: .WORD 0
TRK.DS: .WORD 0
LSTRK: .WORD O
TIM.UP: .WORD 0
JWORD 0
JWORD 0
WORD 0
WORD 0,0
LWORD 0
TIM.DN: WORD 0
LWORD 0
WORD 0
.mo 0
WORD 0,0
LMORD 0
TIM.PT: .WORD O
WCEFLG: .WORD 0
STALLO: .WORD 0
SVADR: .WORD 0.0
SEKTMR: .WORD O
SEKCNT: .WORD O
DELTA: .WORD O
TRCKWC: .WORD  =<256.*31.>
STALL1: .WORD 10.
STALL2: .WORD 10,
STALL3: .WORD  5000.
MXSTAL: .WORD 25.
ERR.CT: .BYTE 16.
.BYTE 0
BASFLG: .WORD 0
XXDP:  .WORD O

s CONTROL SWITCHES

SMAXIMUM NUMBER OF ERRORS ALLOWED PER DRIVE
:PREVIOUS CONTENTS OF
;CONTROL '°C'* FLAG
:GET RM ADDRESSES FLAG (0=NO
;LPT AVAILABLE STATUS (0=NO
:DRIVES SELECTED FOR TEST NG

;DEFAULT IS RUN TESTS 0-7 g 11,12 ¢ 14
:MODIFY TEST PARAMETER

‘C.SWR’

-1= YES)
L1=vES)

FLAGS
;CLOCK STATUS (0=NO CLOCK,+1=KW11-P,

:AND =1=KW11=

=tL)

216 MILLISECONDS PER CLOCK TICK
116666 MIRCOSECONDS PER CLOCK TICK

sDRIVE UNDER TEST

:DRIVE MASK BIT

:STATUS/ERROR INDICATOR IS

:SAVED HERE ON AN ERROR

C YLINDER READ
RACK READ

SECTOR

READ
sCYLINDER DESIRED
;SECTOR DESIRED
;TRACK DESIRED
CONTAINS THE LAST TRACK OF THE UNIT UNDER
T. RMBO = 13,

HI NIMUM

TIME
sNUMBER OF COUNTS BELOW MIN. LIMIT
MAXIMUM TIME
:NUMBER OF COUNTS ABOVE MAX. LIMIT

;TOTAL TIME OF ALL SEEKS
:NUMBER OF SEEKS PERFORMED

:MINIMUM

TIME
:NUMBER OF COUNTS BELOW MIN. LIMIT
s MAXIMUM T IME
;NUMBER OF COUNTS ABOVE MAX. LIMIT

;TOTAL TIME OF ALL SEEKS
:NUMBER OF SEEKS PERFORMED
:POINTS TO TABLE OF TIMES

:FATAL WRITE CHECK ERROR FLAG

:VARIABLE STALL (TEST &)
SAVE DISK ADDRESS

SEEK COUNTER
:TESTING RANGE FOR SERVQ SETTLE DOWN TEST
:WORD COUNT FOR A FULL TRACK IN 16 BIT MODE

:10 MILLISECONDS STALL (TEST 0-10)
;10 HILLISECWS STALL

SSE

C_STAL
INCREKNTING STALL ALLWE% én TEST 4

MER OF ERRORS ALLOWED IN T
BEFORE GOING TO THE NEXT TEST

:RESER

VED
:FLAG FOR DETECTING BAD SECTOR
“THE LOW BYTE CONTAINS THE DRIVE NUMBER FROM WHICH

SEQ 0032
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USER DEF INED TAGS

;THE PROGRAM WAS LOADED. THE HIGH BYTE (ONTAINS THE
;'XXDP® DEVICE CODE FOR THE RMB0.

;THE FOLLOWING 8. LOCATIONS ARE USED IN THE AVERAGE SEEK TIME
nnsuaenem TEST ONLY. (TEST 15)

001472 000000 000000 000000 SKTIM: .WORD 0,0,0,0 s ACCUMULATED seex TIME
001502 000000 000000 SKCNT: .WORD 0.0 *NUMBER OF SEEKS
001506 000000 SKSIZ: .WORD O *SIZE OF CURRENT SEEK CYCLE
001510 000000 CYINC: .WORD O SCYLINDER OFFSET VALUE
001512 ERRCN: .BLKB 8. :TOTAL ERROR COUNT FOR DRIVES 0-7.
001522 176700 RH.ADR: .WORD 176700 ;RH/RM UNIBUS ADDRESS
001524 000254 000240 RHVEC: .WORD 254,240 *VECTOR ADDRESS AND PRIORITY
001530 000104 000106 PKV:  .WORD 104,106 ‘KW11-P VECTOR ADDRESS
001536 172540 PKCS: .WORD 172540 ‘KW11-P CONTROL AND STATUS REG.

1536 172542 PKB:  .WORD 172542 ‘KW11-P COUNT SET BUFFER
001540 172544 PKC:  .WMORD 172544 *KW11-P COUNTER
001542 000100 000102 LKV:  .WORD 100,102 *KW11-L VECTOR ADDRESS
001546 177546 LKS:  .WORD 177546 ‘KW11-L STATUS REGISTER
001550 177564% TPS:  .WORD 177564 STTY PRINTER STATUS
001552 177566 TPB:  .WORD 177566 STTY PRINTER BUFFER
001554 177514 LPS: "WORD 177514 SLINE PRINTER STATUS
001556 177516 LPB:  .WORD 177516 ‘LINE PRINTER BUFFER

;BIT TABLE

001560 000001 8ITS: .WORD BITO0
001562 000002 LMORD BITO1
001564 000004 "WORD BJIT02

1566 000010 .WORD BITO3
001570 00002 .WORD BITO%
001572 .WORD BITOS
001574 000100 .WORD BITO06
001576 000200 .WORD BITO?
001600 .WORD BITO8
001602 001000 -WORD  BITO9
001604 002000 .WORD BIT1)
001606 004000 LWORD BITN
001610 010000 .WORD BITI12
001632 020000 .WORD BITI3
001614 040000 JWORD BIT14
n01616 1 .WORD BIT15
001620 000001 .WORD BIT00
001622 000002 JUORD BITO1
001624 O "WORD BIT02
001626 900010 -WORD BITO3
001630 000020 .WORD  BIT04
001632 000040 JWORD BITOS
001634 000100 .WORD BIT06
001636 000200 .WORD  BIT07

.SBTTL TIMING LIMITS

sROTATIONAL TEST TABLES
:60HZ TABLE
0 037422 T11A:  .WORD  ROTATE
642 000000 .WORD O
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TIMING L sMITS

001644
1646

b b b b 8
ONONONON
v

$3RE SR%E

382 2338 3888
23
NO

b b b —b b b b

S
pur
OO~
NN
O

]

238
IS
RS

001706

001716
001720

001762

003075
003277

037422
000000
003075
003277
037453
037620
000000
001130

037520
037620

0000600
004704

037560
037420

000000
011610

040056
003075
003277

040056
003075
003277
040131
000000
001130
040173

00000
011610

041076
000000
041140
041177

000000 000000

MWORD 1597,
LWORD 1727,

:S0HZ TABLE

T118:  .WORD  ROTATE
WORD O
LWORD 1597
.WORD 1727,

:SEEK TEST TABLES

T12: .WORD crt
.WORD  REV
WORD O
WORD  600.

T13: .WORD  AVERGE
JWORD  REV
MORD 0
LWORD  2500.

T14: WORD  MXSEEK
.WORD  REV
LMORD O
.WORD  5000.

;L0 LIMIT (16.67MS - 4.3%)
sHI LIMIT (16.67MS + 3.5%)
;LO LIMIT (16.67MS - 4.3X)
sHI LIMIT (16.67MS + 3.5%)
: FORWARD

;REVERSE

sNO LOWER LimMIT

sHI LIMIT (6.0MS)

s FORWARD

REVERSE

Hl LIMIT (25 oms)
:FORWARD

'HI LinlT

;SPECS. MESSAGE TABLES FOR ROTATIONAL AND TIMING TESTS
sROTATIONAL MESSAGE AND LO/MI LIMITS

160HZ TABLE

SP11A: .WORD nsc11x
JWORD  1597.
"WORD  1727.

:50HZ TABLE

§P118: .WORD  MSG11X
"WORD  1597.
"WORD  1727.

;TIMING TEST MESSAGES AND LO/MI

§P12: .WORD MSG12X
WORD O
"WORD  600.

SP13-  .WORD MSG13X
WORD O
JWORD  2500.

SP14:  .WORD  MSG14X
"WORD 0
"WORD  5n0Q,

:STATUS/ERROR

TATBL: .WORD

.WORD (€,0,0,0
‘worD  M$GBROS
-WORD nsceos

MESSAGE POINTER TABLE
MSGB14

;L0 LIMIT (16.6 - 4.
sHI LIMIT (16.67MS + 3.

;LO LIMIT (16
:HI LIMIT (16

LIMITS

;NO LOWER LIMIT
sHI LIMIT (

;NO LOWER L%HIT
SHI LIMIT (25.0mS)

sNO LOWER L
$HI LIMIT (

FFLINE OR UNSAFE DRIVE REQUESTED
FILLER WORDS

:SOFTWARE TIMEOUT ON TH1S DRIVE
:SOFTWARE TIMEOUT ON ANOTHER ORIVE

SEQ 0034
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TIMING LIMITS

001764
001766
001770
001772
001774
001776

041241
EOS

000000
041375
041445

:ERROR OCCURRED DURING [/0 CPERATION
*ERROR OCCURRED DURING NON -1/0 OPERATION
UNSAFE OCCURRED

:FILLER WORD

*DRIVE HAS NOT RESPCNDED TO PORT RFQUEST
‘DRIVE HAS BECOME NONEXISTENT

SEQ 0035
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ERROR POINTER TABLE

PONINININININININ) = = b b ad e cd od od md
NOMWVES NN L OV NN W= OV NS

W)
OVO~NO

34

36
37
38
39

N NN
NS RY —

002000

002026

002030
002032
002034
002036

040311

043364

040363
041520
042760
043370

000000

000000

000000

000000

.SBTIL ERROR PGINTEN TABLE

*NOTE1

*NOTEZ

ix EM

o DH

M DT

] DF

$ERRTB:

s*ERROR 1

;t

M ERR PC

o $SERRPC SREG3
Em1
DH1
DT
DF1

;*ERROR 2

:t

Hh ERR PC DRIVE

o® $ERRPC $REG?
EMZ
DH2
DT
DF2

;*ERROR 3 -- NOT USED
0
0
0
0

s*ERROR &4 == NOT USED
0
0
0
0

;*ERROR 5§

s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

s*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER F

OUND |

;*LOCATION SITEMB. "HIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).

EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

° R

3 ]

L

s:POINTS TO THE ERROR MESSAGE
:cPOINTS TO THE DATA HEADER

: ;POINTS TO THE DATA

:;POINTS TO THE DATA FORMAT

RH CONTRgthR INTERRUPT OCCURED (RMAS=0)

UNEXPECTED ATTENTION OCCURRED

RMAS
$REG3

RMDS  RMER1 RMMR?2 RMER2
RMERRS RMERRS+2 RMERRS+4 RMERRS+4

ADDRESS PLUG CHANGE BIT SET

ERR PC DRIVE
$ERRPC SREG!

RMAS
$REG3

RMDS  RMER1 RMMR2 RMER2
RMERRS RMERRS+2 RMERRS+4 RMERRS+6

SEQ 0036
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ERROR POINTER TABLE
002040 040421

002046 043370

002050 000000

002056 000000

002060 000000

24 002066 000000

72 002070 040455
73 002072 041605
764 002074 043016
75 002076 043404

83 002100 040533
84

86 002106 043410

040570

043414

;*ERROR 6 == NOT USED

[=]=lole)

;*ERROR 7 ==~ NOT USED

OOO0O

;*ERROR 10

o RH CONTROLLER FAILED TO RESPOND TO ADDRESSING
M RMCSE1  ERR PC
o¥ RH.ADR SERRPC

EM10
DH10
D110
DF10

s*ERROR 11

: DRIVE SELECTED IS NOT ONLINE
DRIVE ERR PC

H SREGZ  SERRPC

EM11
DH11

..
» %%

;*ERROR 12

IMPROPER HEADER DATA
TEST ERR PC TST PC DRIVE CYLNDR TRACK

IR TR IR IR
LR 3R 3% 2% 2% 4

CYLNDR, TRACK, AND SECTOR ARE DECIMAL

;*ERROR 13

SECTOR

$TMPO  SERRPC SREGO CHKDRV CYL.DS TRK.DS SEC.DS
GDCYL GDTRK  GDSCTR 8DCYL BDTRK  BDSCTR
CYL.DS TRK.DS SEC.DS CYL.RD TRK.RD SEC.RD

SEQ 0037
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o* DISK ERROR IN TIMING TEST

RNGAD
ROR POINTER TABLE
103
104 s« DATA COMPARE FA!LURE
105 ‘e« TEST ~ ERR PC TST PC DRIVE CYLNDR TRACK  SECTOR
106 ‘e $TMPO  SERRPC SREGO CHKDRV CYL.DS TRK.DS SEC.DS
107 ta GDDAT  BDDAT  WRDCNT GDADR  BDADR
108 ta SGDDAT $BDDAT SREG4 $SGDADR $SBDADR
109 ‘e CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
111 002120 040615 EM13
112 002122 041643 DH12
113 002134 043060 DT13
114 002126 043424 DF13
}ig J¢ERROR 14 == FOLLOWS #13
118 i SGDDAT SBDDAT SREG4 SGDADR $BDADR
120 002130 000000
121 002132 000000 0
132 002134 043076 DT13A
123 002136 043434 DF1%
128 ;*ERROR 15
127 ;¢ DATA COMPARE FAILURE
128 i« TEST = ERR PC TST PC DRIVE CYLNDR TRACK  SECTOR
129 i«  $TMPO SERRPC SREGO CHKDRV CYL.DS TRK.DS SEC.DS
130 te GDDAT  BDDAT  WRDCNT GDADR  BDADR
131 te SGODAT $BDDAT S$REG4  SGDADR $BDADR
132 “«  CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
134 002140 040615 EM13
135 002142 041643 DH12
136 002144 043060 DT13
137 002146 043424 DF13
13 ;%ERROR 16 == FOLLOWS #15
141 ;* SGDDAT SODDAT SREG4 $GDADR $SDADR
143 002150 000000 0
144 002152 000000 0
145 002154 043076 DT13A
146 002156 043434 DF14%
148 ;*ERROR 17
149
150
1
!
1
1
1
1
1
1
1

WAAAWAAAVVAWAAWIMWAE SN SN O SN BN N 8 WL

1 o¥ TEST ERR PC DRIVE RMCS1  RMDS RMER1 RMMR2 RMER?

% ) $TMP0  SERRPC CHKDRV RM.REG RM.REG+12 RM.REG+14 RM.REG+40 RM.REG+42
4 002160 040642 EM17

5 002162 042057 DH1?7

6 002164 043110 D117

g 002166 043440 DF17

9 :*ERROR 20
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ERROR POINTER TABLE

- b
oo
-0

o CLOCK (KW11-P) OVERFLOW IN TIMING TEST

RMCS1  RMDS

RMER1 RMMR2 RMER2
$ERRPC CHKDRV RM.REG RM.REG+12 RM.REG+14 RM.REG+40 RM.REG+42

CYLNDR TRACK
CHKDRV CYL.DS TRK.DS

CYLNDR RMCS1  RM(S2

RMDS
$ERRPC CHKDRV CYL.DS RM.REG RM.REG+10 RM.REG*+12
ER1 RMMR2 RMER2 RMDC RMHR
RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+34 RM.REG+36

VE CYLNDR RMCS1 RMCS2 RMDS
DRV CYL.DS RM.REG RH.REG;10 RM.REG+12

RMER RMDC RMH
40 RM.REG+42 RM.REG+34 RM.REG+36

162 ] TEST ERR PC DRIVE

}22 I $TMPO

165 002170 040674 EM20

166 002172 062057 DK17

167 002174 043110 DT17

}gg 002176 043440 DF17

};? :*ERROR 21

172 i DATA COMPARE FAILURE

173 o TEST ERR PC TST PC DRIVE
174 I® $TMPO SERRPC SREGO

175 o GDDAT BDDAT  WRDCNT SECTOR
176 o $REGI $BDPDAT SREG4 $REG1
};g i CYLINDR, TRACK, WRDCNT, AND SECTOR ARE DECIMAL
179 002200 040615 EM13

180 002202 062154 DH21

181 002204 063130 DT21

}g% 002206 043444 DF21

}gg :*ERROR 22--FOLLOWS #21

;g? b $REGI $BDDAT $REG4  SREGT
188 002210 000000 0

189 002212 000000 0

190 0022146 043144 DT21A

}g} 002216 043454 DF22

}gz :*ERROR 23

195 % DISK ERROR DURING SEEK

196 o TEST ERR PC DRIVE

197 2 $TMPO

198 o RM

199 o ®

200

201 002220 040743

202 002222 042271 DH23

203 002224 043154 D123

582 002226 043460 DF23

589 ;*ERROR 24

208 A SEEK NOT COMPLETE WITHIN 120 MS
209 o TEST ERR PC DRI

210 H $TMPO SERRPC CHK

21 J% RMER1 RMMR?2

g}% o RM_REG+14 RM.REG+

214 002230 040772 EM24

215 002232 042271 DH23

216 002234 043154 D123

SEQ 0039
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ERROR POINTER TABLE

217 002236 043460

SIS IS AN ASIAS S IAS T\ S a8 1,8 |
AININIPNINININININ) — =
OO NN NN = OO0

229

002240

002240
002242
002244
002246

002250
2

002256

002260

041032

041032

043674

041032

P T A T YE YA IR TETE TR 1Y

» O‘

LTI BF BN BN OF JF JF O IF 4

DF23

3223233322222 22233222 333332212833 83 2282223002222t ditsalitiadlddh

ERRORS 23-40 NOT USED
ERRORS 41-46 WILL HAVE AN EM THAT

VARIES DEPENDING ON THE ERROR, IT WILL BE IN THE FORM:
RH/RM ERROR (MESSAGE)

WHERE MESSAGE WILL BE ONE OR MORE OF THE FOLLOWING:

1) OFFLINE DRIVE REQUESTED

3) SOFTWARE TIMEOUT ON THIS DRIVE

4) SOFTWARE TIMEQUY ON ANOTHER DRIVE

S) ERROR OCCURRED DURING 1/0 OPERATION

6) ERROR OCCURRED DURING NON-1/0 OPERATION

7) UNSAFE OCCURED

A AN AR N RN A RN R AN RN N NN ARAANARNAAAANRANRAAAARAAANANRCC A RA AN

—
m
b
-

;*ERROR 41

o TEST ERR PC TST PC

v RH/RM ERROR (MESSAGE)

o

RIVE

¥ $STMPO  SERRPC SREGO  CHKDRV

EM41

;*ERROR 42

o* RH/RM ERROR (MESSAGE)
o* TEST ERR PC TST PC DRIVE RMCS1 RMCS2 RMDS
o $TMPO  SERRPC SREGO CHKDRV RM.REG RM.REG+10 RM.REG+12

;*ERROR 43

RH/RM ERROR (MESSAGE)
TEST ERR PC TST PC DRIVE RMCS1  RM(CS2

RMER1 RMMR2 RMER?2
RM.REG+14 RM.REG+40 RM.REG+42

3
* RMDS
: $TMPO  SERRPC SREGO CHKDRV RM.REG RM.REG+10 RM.REG+12

s*ERROR 44

. ® RH/RM ERROR (MESSAGE)

SEQ 004
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ERROR POINTER TABLE

274 o TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

275 i $TMFO SERRPC SREGO  CHKDRV (CYL.DS TRK DS SEC Ds

276 % RMCST RMCS RMDS RMHR MDC

277 o RM.REG RM.REG+10 RM, REG*12 RM, REG*36 RM, REG*S‘ RM.REG+06
278 I RMER1 RMMR? RMER?

279 I RM.REG+14 RM.REG+40 RM.REG+42

gg? ix CYLNDR, IRACK, AND SECTOR ARE DECIMAL

282 002270 041032 EM41

283 002272 041643 DH12

284 002274 043256 DT44

%gg 002276 043510 DF&4

%gg :*ERROR 45

2389 o RH/RM ERROR (MESSAGE)

290 A TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

291 o $STMPO  SERRFC SREGO CHKDRV CYL.DS TRK.DS SEC.DS

292 o RMCS1 RMCS2 RMDS RMHR RMDC RMDA

293 o RM.REG RM.REG+10 RM.REG+12 RM.REG+36 RM.REG+34 RM. REG*06
294 M RMER1 RMMR?2 RMER?2 RMWC RMBA

295 o RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+2 RM.REG+4 RH REG+22
ggg P CYLNDR,TRACK, AND SECTOR ARE DECIMAL

298 002300 041032 EMé1

299 002302 0416643 DH12

300 002304 043316 DT4S

gg; 002306 043524 DF4S

%82 ;*ERROR 46

305 % FATAL WRITE CHECK ERROR (MESSAGE)

306 ot TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

307 o® $TMPO0 SERRPC SREGO (HKDRV CYL.DS TRK.DS SEC.DS

308 H RMCS1 RMCS?2 RMDS RMHR RMD(C RMDA

309 % RM.REG RM.REG*10 RM.REG+12 RM.REG+36 RM.REG+34 RM, REG+06
310 ® RMER? RMMR? RMER?2 RMIC RMBA RMDB
m 2% RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+2 RM.REG+4 RM. REG+22
g}% o® CYLNDR,TRACK, AND SECTOR ARE DECIMAL

314 002310 041046 EM46

315 002312 041643 DH12

316 002316 043316 DT4S

317 002316 043524 DF4S




-

002320
002322

002346
002350

002352
002354

= OO0 NP NN~ O 000 O NS NN
(o=
o
%
(=]

PORI A = b wd ed b ed d ad md

34 4

35 002426
36 00243
gg 002432

47 002452

000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
00000

000000
000000

002726
002742
002764
003002
003020

177777

036710

036731
036734

[}
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TEST PARAMETER POINTERS AND TABLES

.SBTTL TEST PARAHMETER POINTERS AND TABLES
:COMMON STORAGE FOR TEST PAQAHETER
PRM: .WORD

0 THIS WORD TELLS WHICH OF THE
;FOLLOWING PARAMETERS ARE TO BE USED
RPT: .WORD 0 :REPEAT COUNTS FOR ALL TESTS
FC: .WORD 0 sFIRST CYLINDER
LC: .WORD 0 sLAST CYLINDER
iC: .WORD 0 : INCREMENT CYLINDER
FT: .WORD 0 :FIRST TRACK
LT: .WORD 0 :LAST TRACK |
IT: .WORD 0 : INCREMENT TRACK
FS: .WORD 0 ¢FIRST SECTOR |
LS: .WORD 0 ;LAST SECTOR
PAT: .WORD O ;PATTERN CODE
NC1: .WORD 0 :NEW CYLINDER ADDRESS
NC2: .WORD 0 sNEW CYLINDER ADDRESS
:TABLE OF PARAMETER POINTERS
PRMPT: .WORD  PRMO
.WORD  PRMI1
.WORD  PRM?2
.WORD  PRM3
.WORD  PRMé
.WORD  PRM5
.WORD  PRM6
.WORD  PRM?7
.WORD  PRM10
.WORD  PRM11
.WORD  PRM12
.WORD  PRM13
.WORD  PRM14
.WORD  PRM15
WORD 0 : TERMINATOR
;TABLE OF PARAMETER UPPER LIMITS _
PRMLMT: .WORD 32767, SR
-WORD  560. S¥FC
.WORD  560. S L
.WORD  560. e
LWORD 13, SFT
WORD 130 L
oUORD 13. ‘. ’e
.woaD  3C. SFS
WORD  30. -,1.s g
.WORD 177777 PAT
:TABLE OF HESSAGE POINTERS
PRMMSG: .WORD  MSG.R
WORD  MSG.FC
.WORD  MSG.LC
.WORD  MSG.IC
.WORD  MSG.FT
.WORD  MSG.LT
.WORD  MSG.IT
.WORD  MSG.FS
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TEST PARAMETER FOINTERS AND TABLES

4«8 002454 036737

002740

002742

002762

002764

003014

000007
000007

000227

000000

000677

000000

000237

000000

000310
000144
000001

000001

000000 DFLT: .WORD
0 G

.WORD

MSG.LS

SEQ 0043

;STATUS/ERROR INDICATOR MESSAGES POINTER TABLE
:DEFAULT VALUES OF TEST PARAMETERS

2000 . WORD
000000 -WORD
000000 .WORD
000000 .WORD
000000 .WORD
000000 .WORD
000000 -WORD
000000 . WORD
000000 .WORD
000000 .WORD
000000 .WORD
000000 -WORD
000000 .WORD

> INCREMENT SEEK
PRM?: .

JSTEPPING SEEK (
PRM3: .WORD

227, 200..0 560..0

357 gbs 0628 i%(5 0.
..os i1l68°
%37'} s eol, '
67,5000. 0,560 o%”
223.1 0

,1.0
,1.0
‘1'0
7.1.0

[ 4
L4
[ 4
»
»
»

:PARAMETER TABLES
:RECAL/RANDOM SEEK (T0)
PRMO: LWORD 227

200.
0
560.
0
0

100.
256.

)

NN

VIO =) ©OOOO0OONO—=ON
-t :l‘

o
o
L ]

N
~N %~

O—‘\:\.O—‘N-! QO —
~N
L]

0,0,b

RECAL/RANDOH SEEK (T0)
SEEK/SEEK_(T1)

INCREHSNT SEEK (T2)

;STEPPING SEEK (T3)

:OSCILLATING SEEK (T4)

s CONVERGING/DIVERGING SEEK (T5)

:SERVO ADDRESSING LOGIC NOISE (T6)

-RANDOM SEEK TEST (T7)

:ALL SEEKS TEST (T10)

SROTATIONAL SPEED TIMING TEST (T11)

:ONE_CYLINDER SEEK TIMING TEST (T12)

:AVERAGE SEEK TIMING TEST (T13)

sMAXIMUM SEEK TIMING TEST (T14)

;AVG. SEEK TIME MEASUREMENT TEST (T15)




CZRNGAO RMBO FCTNL PT4 MACRO Vv04.00 15-JAN-82 07:05:59 PAGE 9-¢ EQ 0044
TEST PARAMETER POINTERS AND TABLES
]lgg 003016 000000 MWORD O
107 ;OSCILLATING SEEK_(T4)
108 003020 000237 PRM4:  (WORD 237
109 003022 000001 .WORD 1
110 003024 000000 WORD 0
111 003026 001060 .WORD  560.
112 003030 000001 WORD 1
113 003032 000000 .WORD O
”g (03034 000000 WORD O
116 ; CONVERGING/DIVERGING SEEK (T5)
117 003036 000237 PRM5:  .WORD 237
118 003040 000001 .WORD 1
119 003042 000000 .WORD 0
120 003044 001060 .WORD  560.
121 003046 000001 .WORD 1
122 003050 000000 MWORD 0
}gz 003052 000000 LMORD O
125 s SERVO ADDRESSING LOG4T NOISE GENERATOR (T6)
126 003054 000237 PRM6:  .WORD 7
127 003056 000001 MORD 1
128 003060 000000 WORD 0
129 003062 001060 WORD  560.
130 003064 000001 WORD 1
131 003066 000000 JWORD 0
]'gg 003070 000000 WORD O
134 ;RANDOM SEEK TEST_(T7)
135 003072 000067 PRM7:  .WORD 67
136 003074 011610 .WORD  5000.
137 003076 000000 WORD 0
138 003100 001060 .WORD  560.
139 003102 000000 WORD 0
}2(1) 003104 000015 LWORD 13,
142 sALL SEEKS TEST (110)
143 003106 000237 PRM10: ,.WORD
144 003110 000001 WORD 1
145 003112 000000 WORD 0
146 003114 001060 .WORD  560.
147 003116 000001 WORD 1
148 003120 000000 WORD 0
}gg 003122 000000 WORD 0
151 ;ROTATIONAL SPEED TIMING TEST (T11)
15% 003124 000223 : JWORD 223
153 003126 000001 LWORD 1
154 003130 000000 WORD 0
155 003132 000000 LWORD O
}gg 003134 000000 LWORD O
158 ;ONE_CYLINDER SEEK TIMING TEST (T12)
159 003136 000007 PRM12: .WORD 7
160 003140 000001 WORD 1
161 003142 000000 MORD O
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TFST PARAMETER POINTERS AND TABLES

OO~
Vg\hbuf\)

Bl b b d d D d d b rd o D nd d e ) D d wcd

Q0 ~NON0000 N NN NNNNNN N

003144

003174

001060
000007
000233

000007
000001
000000
001060

00000¥

00000
000000
001060

:AVERAGE
PRM13: .

JMAXIMUM
PRM14:

;AVERAGE
PRM1S:

WORD
SEEK
WORD

D
WORD
SEEK

D
WORD
WORD
SEEK
WORD

WORD
WORD

560.
TI;ING TEST (T13)
1
0
155.
TI;ING TEST (T14)

1
260.

TIME MEASUREMENT TEST (T15)

4
1
3.

EQ 0045
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IEST PARAMETER POINTERS AND TABLES

SEQ 0046

1 :THIS ROUTINE HANDLES UNEXPECTED TIMEOUTS
3 003176 011600 BADTMO: MOV (SP) ,RO ;SAVE PC WHERE THE TIME OUT OCCURED
& 003200 005740 ST -(ROS SADJUST PC =2
S 003202 022626 P (SP)+,(SP)+ ‘RESTORE STACK POINTER
6 003204 104401 003212 TYPE 658 ,.rvpe ASCIZ STRING
003210 000417 B8R 643 GET OVER THE ASCIZ
003250 éigss: PASCIZ  <CRLF>/UNEXPECTED BUS TIMEOUT. PC=/
7 003250 010046 MOV RO, =(SP) :SETUP FOR TYPING OUT PC
8 003252 104402 TYPOC
9 003254 000240 NOP SPUT 'HALT(0)* INSTRUCTION HERE IF YOU WISH
10 *TO STOP ON UNEXPECTED TIMEOUT.
}5 003256 000404 B8R START1 *BRANCH TO START1
}2 .SBTTL START OF PROGRAM
15 003260 012737 177777 001324 START3: MOV #-1,BUSADR :GET BUSADR FLAG
}9 0032 02 8R STRT1A
18 003270 005037 001324 START1: CLR BUSAPR :CLR BUSADR FLAG
19 003274 005037 001322 STRT1A: CLR CNTRLC *NO CONTROL ‘C**
%? 003300 000411 8R START
22 003302 012737 177777 001324 START4: MOV #-1,BUSADR :SET BUSADR FLAG
22 003310 B8R STRT2A
P4
25 003312 005037 001324 START2: CLR BUSADR :CLR BUSADR FLAG
29 003316 012737 177777 001322 STRT2A: MOV #<1,CNTRLC *SET CONTROL "'C'* FLAG
28 00332¢ 005227 000000 START: INC #0 sTTY LOOP, WAIT FOR INCREMENT
003330 001375 BNE - *OF WORD
gg 003332 000005 RESET *CLEAR THE WORLD
32 .SBTTL INITIALIZE THE COMMON TAGS
SSCLEAR THE COMMON TAGS (SCMTAG) AREA
003334 012706 001114 MOV FSCMTAG, ;sFIRST LOCATION TO BE CLEARED
003340 005026 CLR (R6) + :;CLEAR MEMORY LOCATION
003342 022706 001154 e #SWR R *IDONE?
003346 001374 aue -6 $3L00P BACK IF NO
003350 012706 001100 HSTACK,SP ..serup THE STACK POINTER
..INITIALIZE A FEW VECTORS
003354 012737 021432 000020 lS COPC, a# IOTVEC ..xor v;cro& FOR SCOPE ROUTINE
332 012737 000340 000022 nov 340 atxorvec*z oL
003370 012737 015674 000030 MOV Rﬁ ..EHT VECTOR FOR ERROR ROUTINE
003376 012737 000340 000032 MOV csao alénrvsc+2 ;:LEVEL 7
3404 012737 022126 000034 MOV #STRAP, @FTRAPVE ..TRAP VECTOR FOR TRAP CALLS
003412 01§737 000340 36 MOV 0340 SATRAPVEC+ sLEVEL 7
003420 013737 035322 015314 MoV g SEOPCT  ::SETUP END-OF-PROGRAM COUNTE
003452 012737 176543 022600 MoV 0176 45, SHINUM ..PRIHE THE RANDOM NUMBER GENERATOR
3434 012737 123456 022602 MOV 0123456 SLONUM ::BOTH HIGH AND LOW WORDS
003442 005037 001220 CLR $TI ..INITIALIZE nunaen OF ITERATIONS
003446 005037 001222 CLR SESCAPE ::C LEAR THE ESCAPE ON ERROR ADDRESS
003452 112737 000001 001131 MOVB 01 SERMAX ALLOW ONE ERROR PER TEST
003460 012737 003460 001122 MoV ..SLPADR ..INITIALIZE THE LOOP ADDRESS FOR SCOPE
003466 012737 003466 001124 MoV TUP THE ERROR LOOP ADDRESS

.SLPERR SE
;;SIZE FOR A HARDHARE SWITCH REGlgTER IF NOT FOUND OR IT IS




1§

|
|

CIRNGAOQ RMBO FCINL PT4 HACRO v04.00 15-JAN-B2 07:05:59 PAGE 10-1
OMMON TAGS

NITIALIZE THE (

NP
S
&
N

[=lelelela]
[ prrgurier-gied

8

OOOOO%
- b & =
N
(=] O'VVg ~
Wil

005037

000004
003534
177570
177570
177777

003542
000176
000174
000004

001242
000200

001256

003176
000300

177777
015366
003644

000042
001254
001154

000001

001174
001224

001550
001552

001470

001255
001154

000004
000006

000042

000001
000176

001150

::EQUAL TO A **=1"", SETUP FOR A SOF TWARE SWITCH REGISTER
MOV @NERRVEC ,-(SP) ;;SAVE ERROR VECT
MOV #64S -osﬁavec ::SET UP_ERROR vecron

MOV #DSUR, S ETUP FOR A HARDWARE SWICH REGISTER
MOV :ooxsﬁ DISPLAY SSAND A HARDWARE DISPLAY REGISTER
cw #-1,3SWR **TRY TO REFERENCE HARDWARE SWR
BNE 668" $:BRANCH IF NO TIMEGUT TRAP OCCURRED
..AND THE HARDWARE SWR IS NOT = -1
BR 658 “BRANCH IF NO TIMEOUT
64$: :?Y #65$, (SP) *3SET UP FOR TRAP RETURN
658: MOV #SWREG, SWR ::POINT TO SOFTWARE SWR
MOV #D1SPREG,DISPLAY
668: MOV (SP)+,@#ERRVEC :;RESTORE ERROR VECTOR
CLR $FASS ;CLEAR PASS COUNY
BITB  #APTSIZE.SENVM ..resr USER SIZE UNDER APT
BEQ 678 *3YES,USE NON-APT SWITCH
MOV #SSUREG, SWR $iNO,USE APT SWITCH REGISTER

67%:

sSETUP '‘TIMEOUT'' TRAP VECTOR FOR UNEXPECTED BUS TIMEOUTS
MoV #BADTMO,ERRVEC ;SETUP FOR UNEXPECTED TIMEOUT
Mov #PRG,ERRVEC+2  :LEVEL 6

.SBTTL _TYPE PROGRAM NAME
;s TYPE T?SCNAHE 0F1THE PROGRAM IF FIRST PASS

.:FI ST TIME?
BNE 683 +BRANCH IF NO
P #SENDAD ,a¥42 ..ACT-11’
B8EQ 683 ::BRANCH IF YES
TYPE 698 ..TYPE ASCIZ STRING

BR 68% ;GET OVER THE ASCIZ
"693: .ASCIZ <CRLF>3CZRNGAO - ﬁHBO FUNCTIONAL TEST, PT 43<CRLF>

SBTTL GET VALUE FOR SOF TUARE SHITCH REGISTER
1ST W62 cARE WE RUNN%?G UNDER XXDP/ACT?

BNE 708 ..BRANCH IF Y
cHP8 SBNV.#1 ..ARE WE RUNNING UNDER APT?
BEQ 708 ; ;BRANCH IF YES
chP SWR ,#SWREG 0 SOF TWARE SWITCH REG SELECTED?
BNE 71% :BRANCH IF NO
g;SHR Nns ::GET SOFT-SWR SETTINGS
;?§= move #1,$AUTOB 2:SET AUTO-MODE INDICATOR
MoV #SREGAD ,RO sFIRST ADDRESS
18: CLR (RO) + :CLEAR VARIABLE STORAGE
g:? l;BELL RO :DONE?

:NO=-BRANCH
MoV TPS,$TPS sSETUP THE STATUS AND BUFFER REG'S
MoV P8, $TPB ;FOR THE TYPE ROUTINE

sTHE FOLLOWING FINDS OUT THE PROGRAM CONTROL MODE:
:PAPER TAPE (MANUAL), ACT11, XXDP CHAIN OR DUMP

CLR XXDP ;CLEAR "XXDP' LOAD DEVICE STORAGE

SEQ 0047




CZRNGAO RMBO FCINL PT4
GET VALUE FOR SOF TWARE

50 004010 1227%7
51 004016 0011;1
52 004020 013737
53 004026 122737
54 004034 103002
55 004036 105037
56 Q04042 005737
57 004046 001425
58 004050 104401
004054 000412
004102
59 004102 005046
60 004104 113716
61 004110 104403
62 004112 001
63 004113 000
64 004114 104401
22 004120 000460
67 006122 005227
68 004126 001055
69 004130 104401
004134 000410
004156
70 004156 005046
71 004160 113716
72 004164 104403
73 004166 001
74 004167 000
75 004170 104401
004174 000432
004262
79 004262 004737
80 004266 005227
81 004272 301002
g% 004274 004737
84 004300 105037
87 004304 105037
004310 105037
004314 105037
004320 105037
0043%8 105037
0043 105037
004334 105037
28 004340 004737
89 0043446 012737
3? 004352 004737
92 004356 004737
93 004362 004737
94 004366 012737
95 004374 005037
96 004400 005227

MACRO V04.00 15-JAN-82 07:05:59
SWITCH REGISTER

000016

000040
000007
001470
000042

004056

001470

001231

177777
004136

001470
004176

020134
177777

036276

83
—b b
v
-
N

- AN

83838

QOO0
P v G i Py
SNNN—A—A—A—A—A

== O NS

N NONO
&
d

OO0 O00O0

000041

001470
001470

001120

031330

2s:

i

3s:

He

::76%:

SRTINT:
C

SETVEC:

B8R
LASCIZ

CLR
MOV8
TYPOS

V8
TYPOS
.BYTE
.BYTE
TYPE

B8R
+ASCI1Z

JSR
INC

J 4
PAGE 10-2 SEQ 0048

26,041 :LOADED FROM AN RM8Q ?
(X :BR IF NOY
aN60, XXDP “GET DEVICE INDICATOR AND NUMBER
g;.xxop ;;gslr A VALID NUMBER ?
XXDP *NO, DEFAULT TO DRIVE 0
w62 *CHAIN MODE OR ACT11 AUTO ACCEPT ?
33 :BR IF NEITHER

738 *;TYPE ASCIZ STRING

28 ::GET OVER THE ASCI2
<CRLF>/NOT TESTING DRIVE /
-(SP) :CLEAR WORD ON STACK
XXDP, (SP) +GET ORIVE ADDRESS

“TYPE THE ADDRESS

1 SONLY 1 CHARACTER

0 :SUPRESS LEADING ZEROS
$CRLF SCR-LF

is *GET NUMBER OF DRIVES
#-1 ;FIRST TIME THRU MERE ?
X ;NO

758 *;TYPE ASCIZ STRING

A -*GET OVER THE ASCIZ

$ :
<CRLF>/TO TEST DRIVE /

-(SP) sCLEAR WORD ON STACK
XXDP, (SP) sGET DRIVE ADDRESS

sTYPE DRIVE ADDRESS
1 JONLY 1 CHARACTER

0 *SUPRESS LEADING ZEROS

768 SSTYPE ASCIZ STRING

$ *3GET OVER THE ASCIZ

/. HALT PROGRAM, CLEAR LOC. 40 AND RESTART PROGRAM./<CRLF>
PC,STKINT ;TURN ON THE TTY KEYBOARD INTERRUPT
»-i :SEE IF FIRST START
SRTINT ‘BR IF NOT
PC.GETADR *GET OR CHECK THE RH/RM ADDRESS
ERRCN :CLEAR DRV O ERROR COUNT
ERRCN+1 *CLEAR DRV 1 ERROR COUNT
enacn+§ *CLEAR DRV 2 ERROR COUNT
ERRCN+ *CLEAR DRV 3 ERROR COUNT
ERRCN+& *CLEAR DRV & ERROR COUNT
ERRCN+S *CLEAR DRV S ERROR COUNT
ERRCN#? “CLEAR DRV 6 ERROR COUNT

ERRCN+ *CLEAR DRV 7 ERROR COUNT
PC,LP.AVL *CHECK FOR A LINE PRINTER
#1.S1CNT *SET ITERATION COUNT TO 1
PC.GETSWR 160 CHECK FOR CONTROL SWITCHES
PC,ST.CLK :INITIALIZE THE CLOCK
PC.RMINIT *CHECK THE DRIVE STATUS
#-1,SAVEFG SSET THE SAVE REGISTERS FLAG
PS *ENSURE THE PRIORITY = 0

#-1 sFIRST TIME THRU HERE ?




CZRNGAO RMB0 FCTNL PT4
GE1 VALUE FOR SOF TWARE

97 004404 0014 ;

b and —d
ac28e

004502 104401
004506 000413

005737

N
N

(=
(=]
F

jolgl=le]
-_ OO o
»
-
[+ )

- ed b v ad b md ) D ad D e e e e e b d e D o ad D D ) D ) D b D e b b D —d b

bbab:~:~4~:~ug------¢-¢-&-a-a-a-a-a_a_a

SOV NO N
(=
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SWITCH REGISTER

001322
036777
001231

040051
031242

031252
037063
037036
037015
037053

001470
00147C
037100
037026

040053
037115

000010
001231

004552

1%:
2s:

3s:

A ¥

5%:

68:

It ¥
8%:

9%:
10$:
118:

BEQ
TST
BNE
CLR
TYPE
TYPE

MOV
TYPOS
.BYTE

18
CNTRLC
SRTDRYV
Ré

2

0

BLNKS4
g§VSTA(R4)

6$
DRVTYP (R4)
3s

i

NOTRM
f1s

MOTPRS
f1s

UNTOFF

8s

NOTSAF

8s
XXDP

7s
XXDP . R4
7¢

LODEV
f1s

JUNTON
,BLNKS?2
#$RM80,108

0

R4
R4 .48,
2%
-SCRLF

;8R IF NO

JCONTROL 'C' SWITCH SET ?
sCONTINUE IF YES

;ORIVE TABLE POINTER
JTYPE 'UNIT STATUS'
;CR=-L}

::SAVE R4 FOR TYPEOQUT
::G0 TYPE--OCTAL ASCII
;:TYPE 2 DIGIT(S)

; 2SUPPRESS LEADING ZEROS
JTYPE & BLANKS

JCHECK DRIVE'S STATUS
;BR IF UNSAFE

:BR IF ONLINE

JSEE IF OFFLINE OR NONEX!STENT
H IF NONEXISTEN]

;BR IF OFFLINE

;DRIVE NOT AN RMBO
sCHECK NEXT DRIVE

;DRIVE NOT PRESENT
sCHECK NEXT DRIVE

sDRIVE OFFLINE
:PRINT DRIVE TYPE

sDRIVE UNSAFE
sPRINT DRIVE TYPE

sLOADED FROM THIS DEVICE ?
;BR IF NO

;LOADED FROM THIS ORIVE ?
:BR IF NO

sDRIVE 1S LOAD DEVICE

:DRIVE _ONLINE
STYPE 2

BLANKS
sASSUME ADDRESS OF RMB0 MESSAGE

sTYPE THE DRIVE TYPE MESSAGE
sMESSAGE ADDRESS HERE

:INCREHENT,DRIVE NUMBER/TABLE POINTER

FINISHED
B8R IF NOT
sCR=-LF

SEQ 0049




CZKNGAO RMBO FCINL PT4
GET UNIT STATUS

RIRIIRAZTE
(o Yo Yo Yo Yo Yo N7 3 SOU\U!
QOO0
[e X lwlele]
NN =2 LA S
~ NS~ -~
- BN NN
OO NN

RRRR
VAV S'S
ONNO P NICNIC- OO
= o
=1 =)
= &~
o ~
w w
- ~

[=d=lwl=]
R

000765
04660 004737
664

NN e e b D b D b b b
=2 OO0 00NN AN = O D 00 N0 VLIS NN =

~nN
N
[=l=]=]
KR
o
~
o
[=4
(=4
W
[=3
[=3
o

gz 004672 012701
25 004676 105760

30 004
31 004720 156037
32 004726 005200
33 004730 106301
3%, 004732 001361
35 004734

43 004736 104401
4% 004770 005037
45 004744 005000
46 004746 013701
47 004752 001017
48 004754

49 004760 104403
50 004764

005
005026 001
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001334
037375
023516
001330
000001
031242
001470
001470
031356

N37122
015322

001330
037153
001231
000042

003312

015356

015322

001320

001330

.SBTTL GET UNIT STATUS

SRTDRV: JSR

1%: JSR

2%: JSR

38: 1S18

48: 8l1s8
5%: INC

6$:
7%: TYPE

8s: DEC

9s: ASR

TYPOS
.BYTE

PC,CNTCLR
enFRLC
b1 3

SAVCSW,~(SP)
C.SWR, (SP)
qurob (SP)+
C.SWR, SAVCSW
PC,LODFLY
PC.GT.PRM
TSTAMS

6$

TngHS*Z

6
NOTEST
is

PC,LODFLT
DRVSEL

RO

#,R1
DRVSTA(R0O)
5%

XXDP

43
XXDP,RO
5%

:BR
QEABIT(RO) .DRVSEL

R1
3s

DRIVES
$ENDCT

RO
DRVSEL ,R1
93

-NONE
,SCRLF
w42

8s
START?
RO

=2

RO

.-2
$GET42
R1

108
SENDCT
RO,=-(SP)
1

:GO CLEAR MASSBUS CONTROLLER

;CONTROL '’C'" START/RESTART?
:NO=~BRANCH

sGET THE PREVIOUS 'C.SWR' CONTENTS
:SET UP TO SEE IF 'BITOO' IS DIFFERENT
IS '81;80' DIFFERENT ?

IF
STORE PRESENT °'C.SWR' VALUE
:RESET DETAULT PARAMETERS

:GET PARAMETERS

agVITfsgsSELECTED THIS CYCLL?
SANY TEST SELECTED THIS CYCLE ?
:BR_IF YES

sTYPE 'NO TESTS SPECIFIED'®

sSETUP DEFAULT PARAMETERS
sNO DRIVES SELECTED
;DETERMINE THE DRIVES THAT
sARE AVAILABLE FOR TESTING

¢1S DRIVE ON-LINE ?

sBR IF NO

sLOADED FROM THIS DEVICE ?
:BR IF NO

LOADEDVFROH THIS DRIVE ?

;TRY NEXT DRIVE

:ANV MORE DRIVES TO CHECK ?
:BR If YES

;*DRIVES(S) TO BE TESTED®

sDETERMINE PASSES TO MAKE AND
;THE DRIVES TO BE TESTED

:ANY DRIVES SELECTED?

YES =BRANCH

: 'NON
$CR-LF
SANY MONITOR PRESENT ?
:BR_IF YES
:RETURN TO *“C° INPUT
cTHESE TWO LOOPS ARE ADDED TO
SWAIT FOR TTY

sRETURN CONTROL TO MONITOR
;REPORT THE DRIVES TO BE TESTED
GIVE TH1S DRIVE A PASS

2;SAVE RO FOR _TYPEOUT

::G0 TYPE=--OCTAL ASCI!
2:TYPE 1 DIGIT(S)

ES
sYES, SELECT DRIVE FOR TESTING

SEQ 0050



LZRNGAO RMBO FCTNL PT4
GET UNIT STATUS

005027 000
63 005030 005701
64 005032 001404
0050
67 005042 000763

69 005044 104401

7
76 005100 000414
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037160

108:

001231
015322 015316
001342
017000 001332

037166

12%:

1

18
COMMA
0

9s

0
R
1
R

S$CRLF
$ENDCT,SEOPCT
CLKSTA
128
157000 ,TSTNMS

 NOCLOK
RSTRT1

..SUPPRESS LEADING ZEROS
JMORE DRIVES?
NO-~BRANCH

Erénn DRIVE NUMBER

:CR-LF

:1S KW11=P AVAILABLE ?

:BR IF YES
SANY TIH&NG TESTS TO BE PERFORMED ?

:BR IF N
sTYPE NO KW11=-P CLOCK MESSAGE

SEQ@ 0051
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PROGRAM RESTARTS HERE

005166
22 005170

= OOV NOWVIE NN = O OO NONWN S NN —
[=4
(=
W

[0 ]\ U8 W W T R Y W W Y

28 005216

30 005220
31 005224
32 005230
33 005234
34 005240
35 005244
36 005250

4
47 005334
48 005340

53 005366
54 005370

005737

000137
005037

000766

013702
105762
003007
104011

SO O=O—==200—-000
OO =O—=0OO0OW==O
l\bbNJ\QM—DNNNb

W
~

006101
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001330
000042
015356

001354
015314

023146
177776

000001
036507

037273

037160

036670

001354
001330

001330

001350
036507
001314
036510

036510

.SBTTL PROGRAM RESTARTS HERE

.ENABL LS8
RSTART: TST
BNE

TST
BEQ
JMP
18: TYPE
JMP

RSTRT1: CLR
MOV

28: BIT
BNE

3s: INC
ASLB

8(CS

BR

‘A ¥ MOV

5%: JSR

6$: MOVB

78: CLR

DRVSEL
3$
E? LY

18

$GET42
.NODRVS

START2

CHKDRYV
#1,DRVMSK
2§VHSK.DRVSEL

CHKDRV
DRVMSK
RSTRT1
23

CHKDRV ,R2
ggVSTA(RZ)

11

DRVMSK ,DRVSEL
SEOPCT
RSTART

PC,CNTCLR
P

s
R2.DPB.A
R2.DPB.B
R2.DPB.C
az,oerps
C.LDCMD
séop BYPASS

0.0PB8.A+1
taxfoo .SWR
6S

DPB.A+1
gSETFORH.DPB.A+2

0,CALL.A
#RECAL ,DPB.A+2
RO, CALL.A

OMMA
IAL
EG+30,R1

"NO

L.

20D
L=

z:xg\- « O
—2P)

s ANY DRIVES SELECTED ?
:BR IF YES
S ANY ?ONITOR PRESENT ?

:BR_IF NO
:RETURN CONTROL TO MONITOR
;TYPE 'NO DRIVES TO

TEST®
:NO--GET DRIVE ENTRY & RESTART AT BEGINNING
sSTART WITH DRIVE O AGAIN

;1S THIS DRIVE SELECTED?

;YES--GO CHECK IF DRIVE IS READY FGR TESTING

:MOVE TO NEXT DRIVE NUMBER
ggN; TEE;ING ALL DRJIVES ?

sNO=-=CHECK DRIVE SELECT

sPICKUP THE DRIVE NUMBER
:1S DESIRED DRIVE ON-LINE?
sYES, BRANCH

;DESELECT DRIVE FROM TEST
;ADJUST *EOP* COUNT
;RETURN

3GO CLEAR MASSBUS CONTROLLER
;ENSURE THE PRIORITY = 0
:SET THE DRIVE NUMBER INTO THE DPB'S

:LOAD COMMAND INTO DP8.B AND DP8.C
sIF _ERROR GO TO END OF PROGRAM
sASSUME 16 BIT FORMAT
;16 BIT FORMAT REQUESTED ?
;BR_IF YES
; CLEAR THE ‘FMT16' BIT
SET _THE FORMAT BIT PER DPB.A+1
H EXICUTE THE COMMAND

sRECAL :COMMAND
2GO EXECUTE THE COMMAND
:CR=LF
'TYPE 'DRIVE®

SAVI: R2 FOR_TYPEQUT
..GO fYPE--OCTAL ASCJ !

,,TYFE 2 DIGIT(S)
ePII'PRESS LEADING 7EROS

E
TYPE "RIA SNA
FOUR DlGlIa o TYRE
'SERIAL NUMBER
sZERO
;PUT THE NEXT DIGIT

SEQ@ (u..
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PROGRAM RESTARTS HERE
55 005372 006102

400
59 005402 006102
60 005404 006101
61 005406 006102
62 005410 062702
63 005414 010227
64 005416 000000
65 005620 106401

69 005434 113737

000060
005416

001231
001464 001131

8s: .WORD

movse
.DSABL LSB

'0,R2
R2,(PC)+
'8‘

RO
78

.SCRLF
ERR.CT, SERMAX

o

5

:INTO R2

sCR=LF
sSETUP MAX ERROR COUNT

sTYPE
;ALL DIGITS
:N ANC

sMAKE IT ASCII
;s SAVE IT

TYPED?
H

<EQ 0053
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PROGRAM RESTARTS HERE

= O VO NN AN = OO0 SO NN -

POND) = b = cd ced b wed wed e e

005442
005442

(05506
005514
45

009240
033737
001002
000137

001560
0057C4
000000

000000

001332

001116
001124

001240

$3lI1111170707777777777177171777777077777777777777777177717777717177717
th THE DESCRIPTIONS UF THE BELOW TESTS THE VARIABLES USED
*AND THEIR DEFAULT VALUES (UNLESS SPECIFIED OTHERWISE) ARE:

tHNEHONIC VALUE VARIABLE

;t

;*R 1 ITERATIONS (REPEATS)
s*F( 0 FIRST CYLINDER ADDRESS
sl 560. LAST CYLINDER ADDRESS
selC 1 INCREMENT VALUE

;*NC OF NC1 FC+IC NEW OR MODIFIED CYLINDER
o ADDRRESS

:tNCZ LC-IC NEW OR MODIFIED CYLINDER
. ADDRESS

tFT 0 FIRST TRACK ADDRESS

el 13. LAST TRACK ADDRESS

sxlT 1 INCREMENT VALUE

JaNT FT+IT NEW OR MODIFIED TRACK ADDRESS
:t

JoFS 0 FIRST SECTOR ADDRESS
soLS 30. LAST SECTOR ADDRESS

i
23/1177777777777777777777777777777777777777717777777777177717777777

.SBTTL SEEK TESTS

s3/1110177077777777777777777777777777771777177777777771717711777777
tTHE SEEK TESTS WILL BE EXCUTED USING IMPLIED SEEKS. THESE
;«IMPLIED SEEKS WILL BE PERFORMED BY "READ HEADER AND

*«DATA'' COMMANDS TO TRACK ‘FT'’ SECTOR °¥S'' OF THE DESIRED CYLINDER.
:*THE WORD COUNT WILL BE SET SUCH THAT ONLY THE CYLINDER AND

:#TRACK/SECTOR WORDS OF THE HEADER ARE READ.
,.//////////////////////II///////////////////////////////////////

tttttttttttt'tttt'tttttttttttttttttQtttttttttttttttttttttt!iitt
RTEST 0 RECAL/RANDOM SEEK TEST

teTHIS TEST WILL CAUSE THE DRIVE TC EXECUTE A aecnpwre comwo
“«AND THEN SEEK TO A RANDOM CYLINDER BETWEEN AND

‘«THE COMPLETION OF BOTH COMMANDS, STATUS moxmons ARE cuscxso
t«TO ENSURE THAT NO ERRORS OCCURRED.

: 2222232222323 2323323328088 3332222342220 2 3342442423203 2 2232232 0]

isvo:

NOP

8IT BITS+<0%2> ,TSTNMS ;D0 THIS TEST?

BNE +6 sBR IF YES

JMP ST :NO--JUMP TO TEST1

MoV lO.iTSTNH sSET TEST #0 AND CLEAR (SERFLG)
JSR ODPRM :LOAD THE PARMETERS FOR THE TEST
MOV CTESTO SLPERR  ;SETUP THE LOOP ON ERROR ADDRESS
MoV RPT,STIMES ;GET THE ITERATION COUNT

MOVB #25. SERMAX sMAX ERRORS ALLOWED FOR TEST

MOV #0,$TESTN ::SET TEST NUMBER IN APT MAIL BCX




0
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10 RECAL/RANDOM SEEK TEST

(:055%8 032777 010000 173424 BIT #SW12,8SWR ;INHIBIT TYPING TEST NUMBER ?
005530 001406 BEQ 16 :BR_IF YES
005532 104401 037265 TYPE SGTST STYPE 'TEST®
005536 013746 001240 MOV iresru -(SP) *;SAVE STESTN FOR TYPEOUT
005542 104403 TYPOS $:G0 TYPE==OCTAL ASCII
005544 002 BYTE 2 *:TYPE 2 DIGIT(S)
005545 000 BYTE 0 : :SUPPRESS LEADING ZEROS
46 005546 112737 000107 036510 MOV3  #RECAL.PPB.A+2 :RECAL=COMMAND
47 005556 113737 002340 036540 MOVB  FS.DPB.E+10 *FS
48 005562 113737 002332 0365641 MOVB  FT.DPB.B+11 T
49 005570 013737 002326 u36542 MOV LC.DPB.B+12 :LC
70 005576 012737 005702 001350 MOV #EXITO.BYPASS GO TO EXITO ON ERROR
88?212 012737 005612 001122 TESTO MOV #TESTO.SLPADR  :SETUP LGOP ADDRESS
005612 0127C6 001100 nov #STACK,SP :SET UP STACK PCINTER
005616 004037 024076 JSR RO, CALL.A +GO EXECUTE THE COMMAND
005622 013737 002324 036542 MOV FC.DPB.B+12 SINITIAL CYLINDER ADDRESS
005630 023737 002324 002326 CMP FC.LC SCYLINDER LIMITS THE SAME ?
005636 001417 BEQ 18 :BR IF THEY ARE
005640 004737 022502 JSR PC . SRAND *CYCLE THE RANDOM NUMBER GENERATOR
005644 013746 022600 MOV suxnun ~(SP)  :USE THE HIGH RANDOM NUMBER
005650 005046 CLR (SP) *UPPER DIVIDEND
005652 013746 002326 MOV LC,~(SP) :FORM THE DIVISOR
005656 005216 INC (SP) + INCREMENT
005660 163716 002324 sue FC,(SP) *SUBTRACT THE LOWER LIMIT
005664 004737 022604 JSR PC.$DIV *DIVIDE
005670 062037 036542 ADD (SP)+,DPB.B+12 ;ADD THE REMAINDER TO THE INITIAL CYLINDER
83?252 005726 s ST (SP)+ *DISCARD THE QUOTENT
005676 004037 024244 JSR RO,CALL.B ;GO EXECUTE THE COMMAND
” 005702 000004 EXITO: SCOPE ;CALL SCOPE ROUTINE
78
79 ttttttttttttttttttttt'ittttttttttttttttttttttttttttttfitttttttt
-resr 1 SEEK/SEEK TEST
:*THIS TEST WIL! CAUSE THE | onxve TO EXECUTE A FORWARD SFEK
-cche TO 'LCT, LT, "LS'" FOLLOWED BY A REVERSE SEEK CYCLE TO
«FC, T, "¥S'’. AT THE COMPLETION OF EACH SEEK, THE PROPER
-momrons "ARE EXAMINED TO ENSURE PROPER OPERATION.
. tttttttttt:tttttttttttt't'tttttttttttttttttttttt'ttttttttt'ttttt
005704 Tst1:
005704 000240 NOP
005706 03337 001562 061332 BIT BITS+<1%2>, TSTNMS D0 THIS TEST?
005714 001002 BNE +6 :BR IF YES
005716 000137 006112 Jmp TsT2 *NO-=JUMP TO TEST2
005722 012737 000001 001116 MOV t1.srsrnn :SET TEST #1 AND CLEAR (SERFLG)
005730 004737 023734 JSR LODPRM :LOAD THE PARMETERS FOR THE TEST
005734 012737 006074 001124 MOV nﬁnmm :SETUP THE LOOP ON ERROR ADDRSSS
005742 013737 002322 001220 MoY RPT,STIMES *GET THE ITERATION COUNT
005750 112737 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
005756 012737 0060001 001240 MoV #1,$TESTN $;SET TEST NUMBER IN APT MAIL BOX
005764 032777 010000 173162 BIT tsu12 P ;INHIBIT 1YPING TEST NUMBER ?
005772 001406 BEQ *BR IF YES
005774 104401 037265 TYPE nsersr sTYPE 'TEST®
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SEEK/SEEK TEST

013746
104403
006006 002
006007 009

g;

(=]

&H

F
O OO0O0O0O==—uO
—b b b d b b b b &
NN LVIN NN I

000240

000137
012737

012737
032777
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(01240

006074
001100

024466
024244

001564
006354

000002
010000

037265
001240

006224

006352

036540
036562

001122

001332

001116
001124
001220
001131
001240
172754

001122

001350

MOV

TYPCS
.BYTE

.BYTE

TEST1:

J
EXIT1: SCOPE

$TESTN,-(SP)

#TEST1.SLPADR

ISTACK.SP
RO,CALL.C
RO,CALL.B

::SAVE STESTN FOR TYPEOUT
;:G0 TYPE=-~OCTAL ASCI!
J:TYPE 2 DIGIT(S)

2 :SUPPRESS LEADING ZEROS

sCLEAR BAD SECTOR ENCOUNTER FOR THE DRIVE

LS
FT
LT
.FC

LC
;GO _TO EXIT1 ON ERROR
;SETUP LOOP ADDRESS

sSET THE STACK PCINTER
:GO EXECUTE THE COMMAND
;G0 EXECUTE THE COMMAND
:CALL SCOPE ROUTINE

(TR I
-
wn

IRRRARNAARAAANRARAARAAAARAAGAAARARARARARRRARARAAAANAARAARARRANRS

INCREMENT/SEEK TEST

tTEST 2

;#THIS TEST WILL COMMAND FORWAR

D SEEK CYCLES TO ADVANCE T

HE
;*CYLINDER ADDRESS FROM *‘FC'* TO 'LC"* BY THE INCPEMENT '‘IC"’.
J*WHEN THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS
s*"LC'" REVERSE SEEK CYCLES ARE INITIATED. STARTING

;*AT THE LAST

LEGAL *NC™
S*UNTIL *NC** IS LESS THAN '¥C*’.

AND DECREMENTING BY “'IC"

AT THE COMPLETION 05 EACH

:*SEEK_COMMAND THE PROPER INDICATORS ARE EXAMINED T
tENSURE PROPER OPERATION

tttt'tt'tt'itttt&ttt't'ttt"ttttttktttttttttttttt'ttt'ttttttttt

TSTZ
NOP
8lT
BNE
JP

18: Movs

BIZS+<2'2> . TSTNAS

ST3
cz srsrnn
crésrz $LPERR
np s TinES
ERMAX
cz sissrn
#SW12,3SWR
.+16

MSGTST
iresru -(SP)

N

0

#1$,SLPADR
FS,DPB.B+10
FT,DPB.B+11
#EXIT2.BYPASS

;D0 THIS TEST?
:BR IF YES
:NQ--JUMP TO TEST3

sSET TEST #2 AND CLEAR (SERFLG)
:LOAD THE PARMETERS FOR THE TEST
;SETUP THE LOOP ON ERROR ADDRESS
;GET THE ITERATION COUNT

sMAX ERRORS ALLOWED FOR TEST

::SET TEST NUMBER IN APT MAIL BOX

INHI?ITE;YPING TEST NUMBER ?

:BR 1

sTYPE ‘TEST®

;2SAVE STESTN FOR YYPEOUT
.60 TYPE-OCTAL ASCII
$3TYPE 2 DIGIT(S)
..SUPPRESS LEADING ZEROS

;EETUP LOOP ADDRESS

JFT
;GO TO EXIT2 ON ERROR

SEQ 0056




.LRNGAO RMB0 FCTNL PT4

%4

::-a-a—n—a.‘—a_. o S S G S Y
WWWNWNNAININD NONDNONONINUN) — =
=HOWN—=O VN AN WN—O Vo

142

-t ot b b
VAWA 88N
N =0 OWVeS W

-
N

o
&

RIRORUAD
SERR

3088 222

W oW

NN

S

SNINNSNN &S

(V]
N
F
E; [T
o b
WA PN

b
O

006434 777
006442 001406
006444 104401
006450 013746
006454 104403
006456 002
006457 000
006460 012737
006466 113737
006474 113737
006502 012737
006510

006510 013737
006516 012737
0065%3 012706
0065 004037

002324
006254
001100

024244
002330
002326

002326
006316
001100
024244

002330
002324

001566
006574

g3 883

0
& =b

036542
036542

036542
01124

0365642
036542

001332

001116

001124
001220
001131
001240

172512

TESTZ:
MoV
MOV
MOV

JSR
ADD
(4,
8GE

INCSK:

DECSK:

EXIT2:
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INCREMENT/SEEK TEST

rc opa B+12
LPERR
xszcx SP

RO,CALL.B
1C.DPB.8+12
LC, gPB .B+12

INCSK

LC DPB.B+12
SLPERR

cszcx SP

RO,CALL.B
1C.DPB.B+12
FC,DPB.B+12
DECSK

JFC
;SETUP THE ERROR LOOP ADDRESS
;LOAD THE STACK POINTER

:GO EXECUTE THE COMM'ND
sMOVE TO NEXT CYLINDER
c0UT OF CYLINDERS?

s NO=-BRANCH

;SETUP _THE ERROR LOOP ADDRESS
:LOAD THE STACK POINTER

;60 EXECUTE THE COMMAND

sCALL SCOPE ROUTINE

SARRARRARARRANARARARAANARAARRARAARRARARARANNAARAANAAARAAARRANNANY

STEPPING SEEK TEST
;*THIS TEST WILL COHHAN? SEEK CYCLES TO CYLINDER 0, 1, 2,

-TE T3

:+8, 16, 32, 64
OMMAND T

swSEEK €

TST3

1%: Mov8

TEST3:

6 AND 512.

4,
AT THE COMPLETION OF EACH

HE PROPER INDICATORS ARE EXAMINED TO ENSURE
; *PROPER OPERATION.

SRARARRARARARANANARAANRAAACAAAANRAANAARANAANANANNAAANAAACACAARONN

BITS+<3%2>,TSTNMS
+6 :BR IF

TST4
33 srsrun
présrs SLPERR
RPT.ST i

’ nnax
i $FESTN
#SW12,aSWR

16

ST
iresrn -(SP)

2
0

#18 ,SLPADR
FS,bPB.B+10
FT.DPE.B+11
SEXITS.BYPASS

rc DPB 8¢12
LPERR

:szcx SP

RO.CALL.B

végo THIS TEST?
sNO==JUMP TO TEST4

sSET TEST #3 AND CLEAR (SERFLG)
sLOAD THE PARMETERS FOR THE TEST
:SETUP THE LOOP ON ERROR ADDRESS
SGET THE ITERATION COUNT
:MAX_ERRORS ALLOWED FOR TEST

::SET TEST NUMBER IN APT MAIL BOX

sINHIBIT TYPING TEST NUMBER ?
:BR _IF YES

;TYPE *TEST®

..SAVE $TESTN FOR TYPEOUT
.60 TYPE"OCTAL ASCII

::TYPE 2 DIGIT(S)

: sSUPPRESS LEADING ZEROS

:SETUP TEST LOOP ADDRESS

T
260 TO BYPASS ON ERROR

JFC

;SETUP THE ERROR LOOP ADDRESS

sLOAD THE STACK POINTER
:GO EXECUTE THE COMMAND

SEQ 0057
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T STEPPING SEEK TEST
153 006534 0137%1 002330 Mov 1C.R1 JCYLINDER 1
154 006540 012737 006540 001124 MOV ¥. SLPERR SSETUP THE ERROR LOOP ADDRESS
006546 012706 001100 Moy leACK.SP :LOAD THE STACK POINTER
155 004552 010137 036542 18: MOV R1,DPB.B+12 *DESIRED CYLINDER
156 006556 004037 024244 JSR RO.CALL.B *GO EXECUTE THE COMMAND
157 006562 006301 ASL R1 *MOVE TO NEXT CYLINDER
158 006564 020137 002326 CMP R1,LC *DONE?
159 006570 003770 BLE 1 *NO-=L00P
}g? 006572 000004 EXIT3: SCOPE *CALL SCOPE ROUTINE
169
170 ";ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
TeTEST 4 OSCILLATING SEEK TEST .
«THIS TEST WILL COMMAND SEEK CYCLES FROM “FC'* TO !NC'' AND BACK
1eTO FC, NC™ STARTS AT "FC™ AND INCREMENTS BY *'IC'' UP TO CYLINDER
T«'LC'", THEN IS DECREMENTED BY "'IC'* BACK TO CYLINDER ‘‘FC''. AT THE
‘«COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
‘«EXAMINED TO ENSURE PROPER OPERATION.
;;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
006574 7574:
006574 000240 NOP
006576 033737 001570 001332 BIT BITS+<4*2>, TSTNMS ;DO THIS TEST?
006604 001002 BNE .46 :BR IF YES
000137 007206 JMP 1STS *NO==JUMP TO TESTS
006612 012737 000004 001116 MOV #4,8TSTNA sSET TEST #4 AND CLEAR (SERFLG)
006620 004737 023734 JSR PC,LODPRM ‘LOAD THE PARMETERS FOR THE TEST
006624 012737 006744 001124 MOV #TEST4L.SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
006632 013737 002322 001220 MOV RPT,STIMES *GET THE ITERATION COUNT
006640 112737 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
- 006646 012737 000004 001240 MOV #4 $TESTN 2sSET TEST NUMBER IN APT MAIL 80X
006654 032777 010000 172272 BIT #SW12,3SWR :INHIBIT TYPING TEST NUMBER ?
006662 001406 BEQ 416 *BR IF YES
006664 104401 037265 TYPE MSGTST ‘TYPE "TEST®
006670 013746 001240 MOV $TESTN,=(SP) *:SAVE STESIN FOR TYPEOUT
006674 104403 TYPOS *3G0 TYPE-~OCTAL ASCII
006676 002 .BYTE 2 $STYPE 2 DIGIT(S)
006677 000 .BYTE © +SSUPPRESS LEADING IEROS
172 006700 012737 006706 001122 MOV #13,SLPADR ;SETUP LOOP ADDRESS
173 006706 113737 002340 036540 18: MOVB  FS.DPB.B+10 :FS
174 006714 113737 002332 036541 MOVB  FT.DPB.B+11 FT
182 006722 012737 007204 001350 MOV SEXIT4.BYPASS  :G0 TO EXIT4 ON ERROR
006730 005002 CLR R SCLEAR STALL SWITCH (NO STALL)
006732 032737 010000 001314 BIT #5W12,C.SWR *STALL REQUIRED?
006740 001401 BEQ TEST4 *NO=<BRANCH
006742 005102 com R? SYES=-~SET SWITCH
006744 TEST4:
183 006744 013701 002324 MOV FC.R1 <SET NC TO FC
184 006750 005037 001436 CLR STALLO :START AT ZERO IF STALLS REQUIRED
185 006754 012737 006754 001124 MOV . SLPFRR :SETUP THE ERROR LOOP ADDRESS
006762 012706 001100 MOV #SFACK, 5P *LOAD THE STACK POINTER
186 006766 010137 036542 1$: MOV R1.DPB.B+12 :NC
187 006772 004037 024244 JSR RO.CALL.B 1GO EXECUTE THE COMMAND
188 006776 005702 ST R2 SSTALL?
189 007 001403 BEQ 2 *NO-=BRANCH

SEQ 0058
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190 007002 004037 025220 JSR RO,STALL JYES~GO TO STALL ROUTINE

191 007 0014 .WORD  STALLO ;TIME POINTER

192 007C10 0137 002324 036542 2%: MoV FC.DPB.B+12 JFC

193 007016 004037 024244 JSR RO,CALL.B :G0 EXECUTE THE COMMAND

194 007022 005?0; TS7T R2 ;STALL?

195 007024 00141 BEQ 3s sNO=~BRANCH

196 007026 004037 025220 JSR RO,STALL JYES==GO TO STALL ROUTINE

197 007G32 001436 .WORD STALLO TI!E POINTE

198 007034 005237 001436 INC STALLO :UPDATE THE

199 007040 023737 001462 001436 (4,3 MXSTAL ,STALLO rme ro BIG?

200 007046 003347 BGT 18 NO ~BRANCH

201 007050 005037 001436 CLR STALL) ;YES--START OVER AT ZERD

202 007054 063701 002330 3s: ADD 1C.R1 JMOVE TO NEXT CYLINDER

203 007 020137 002326 (MP R1,LC sLAST CYLINDER COMPLETED?

04 007064 003740 BLE 18 NO--BRANCH

05 007066 013701 002326 MoV LC.RY JSET NC TO LC

206 007072 012737 007072 001124 MOV #.,SLPERR *SETUP THE ERROR LOOP ADDRESS
0071 012706 001100 MOV #STACK,SP I.OAD THE STACK POINTER

207 007106 010137 036542 48: MOV R1,DPB.B+12 sNC

208 007110 004037 024244 JSR RO,CALL.B GO EXECUTE THE COMMAND

209 007114 005702 TST R2 SSTALL?

210 007116 001403 BEQ S$ NO ~BRANCH

211 007120 004037 025220 JSR RO,STALL SYES==GO TO STALL ROUTINE

212 007124 001436 .WORD STALLO ;TIME POINTER

213 007126 013737 00232% 036542 5%: MOV LC.DPB.B+12 iLC

214 007134 (004037 024244 JSR RO,CALL.B GO EXECUTE THE COMMAND

215 007140 005702 TST R2 ISTALL?

216 007142 001413 BEQ 63 NO-BRMC

217 007144 004037 025220 JSR RO,STALL YES--GO TC STALL ROUTINE

218 007150 001436 .WORD STALLO .TIlE POINTER

219 007152 005237 001436 INC STALLO ;UPDATE STALL TIME

220 007156 023737 001462 0071436 (0, MxXSTAL,STALLO :Tﬂ! 700 BIG?

221 007164 003347 BGT 43 NO--BRANCH

222 007166 005037 001436 CLR STALLO WES-—SE? STALL TIME BACK TO ZERO

223 007172 163701 002330 6%: suUB I1C.R1 JNEXT CYLINDER

224 007176 020137 (002324 (o, R1.FC :DONE?

225 007202 002340 B6GE 43 INO==BRANCH

%%g 007204 000004 EXIT4: SCOPE :CALI. SCOPE ROUTINE

238

239 AR ANNRA RN AN AR NI RA AR A AR RAR AN AAAANIRNNARANNS

*TEST 5 CONVERGING/DIVERGING SEEK ES
;#THIS TEST WILL CAUSE THE DRIVE TO EXECUTE FORWARD AND REVERSE
: AND RESPECTIVELV ‘NC1** WILL B'SCINC?E*NTED

: F
;*LESS THAN THE INITIAL VALUE OF ‘NC1''. AT THE COMPLETION OF
*EACH SEEK COMMAND THE PROPFR IM)ICATPRS ARE EXAMINED TO
ENS!J.RE PROPER OPERATION. "NCT1'" AND "NC2'' DEFAWLT TO
FC'' AND “LC"* RESPECTIVELY.

't't'tttttttttttt't'tttttttttttttttttttttttt!'tttttt'tttttttttt

007206 rsrs

007206 000240 NOP )
007210 033737 001572 001332 BIT BITS+<5+2>, TSTAMS D0 THIS TEST?
007216 001002 BNE +6 :8R IF vE

1 S
007220 000137 007432 JMP sT6 ;NO=~JUMP TO TEST6
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CONVERGING/DIVERGING SEEK TEST
007% 4 012737 5 001116 MOV #5,8TSTNA ;SET TEST #5 AND CLEAR (SERFLG)
007232 004737 0237 JSR PC . LODPRA *LOAD THE PARMETERS FOR THE TEST
0072 015737 007342 001124 MOV #TESTS,.SLPERR  >SETUP THE LOOP ON ERROR ADDRESS
007244 013737 002322 001220 MOV RPT,STIMES “GET THE ITERATION COUNT
007252 112737 000031 001131 MOVE  #25., SERMAX *MAX ERRORS ALLOWED FOR TEST
220 007260 012737 000005 001240 MOV #5.STESTN *:SET TEST NUMBER IN APT MAIL BOX
007266 032777 010000 171660 8IT #SW12,aSWR ;INHIBIT TYPING TEST NUMBER ?
007274 001406 BEQ .+16 ‘BR IF YES
007276 104401 037265 TYPE MSGTST STYPE °'TEST®
007302 013746 001240 MOV $1ESTN,-(SP)  :;SAVE STESTN FOR TYPEOUT
007306 104403 TYPOS 1360 TYPE=~OCTAL ASCII
007310 002 BYTE 2 YSTYPE 2 DIGIT(S)
007311 000 .BYTE 0 * *SUPPRESS LEADING 2EROS
2641 007312 012737 007320 001122 MOV #1$,SLPADR ;SETUP LOOP ADDRESS
2462 007320 113737 002340 036540 18: MOVEB  FS,DPB.B+10 FS
243 007326 113737 002332 036541 MOVE  FT.DPB.B+11 T
247 835%23 012737 007430 001350 TEsTS MOV SEXITS.BYPASS :GO TO EXITS ON ERROR
248 007342 013701 002324 MOV FC.R1 :START NC1 AT £C
249 00736 013702 002326 MOV C.R2 SSTART NC2 AT LC
250 007352 012737 007352 001124 MOV # . SLPERR *SETUP THE ERROR LOOP ADDRESS
007360 012706 001100 MOV #STACK,SP *LOAD THE STACK POINTER
251 007364 010137 036542 1$: MOV R1,DPB.B+1 *NC1
252 007370 004037 024244 JSR RO, CALL.B 260 EXECUTE THE COMMAND
253 007374 010237 036542 MOV R2.DPB.B+12 INC2
254 007400 004037 024244 JSR RO.CALL.B *60 EXECUTE THE COMMAND
255 007404 063701 002330 ADD 1C.R1 SNEXT NC1
256 007410 163702 002330 SUB IC.R2 SNEXT NC2
257 007414 020137 002326 P RT.LC :DONE?
260 007420 003003 86T EXITS $YES=~BRANCH
261 007422 020237 002324 e R2,FC  ;?
262 007426 002356 BGE 1 :NO=-BRANCH
ng ¢~7430 000004 EXITS: SCOPE SCALL SCOPE ROUTINE
273
274 e P R 2222222228222 2228322233232 2223232331233 3233234223234443223}%)]
TRTEST 6 SERVO ADDRESSING LOGIC NOISE GENERATOR
SeIN THIS TEST A SEEK IS DONE TO CYL 'NC" THEN A SEEK_TO
TeNC+4 THEN NC+1 THEN NC+3 THEN NC+ THEN NC+5. NOW 'NC'' IS UPDATED
*«BY “'IC'* AND THE ABOVE SEQUENCE IS REPEATED UNITL ‘1€1S
:«EXCEEDED BY ANY OF THE ABOVE VALUES. THE INITIAL VALUE OF *NC''
teIS "FC'. AT THE COMPLETION OF EACH SEEK COMMAND THE
«PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.
. ;tttltttltlt.ttttllttttttttttttttl.ttllltltttlltttltttttltttt'tl
007432 fst6:
007432 000240 NOP
007434 033737 001574 001332 8IT BITS+<6*2>, TSTNMS D0 THIS TEST?
007442 001002 BNE .46 :BR IF YES
007446 GOO137 007722 P 1s17 ‘NO-~JUMP TO TEST?
007450 012737 006 001116 MOV #6,$TSTAM sSET TEST #6 AND CLCAR (SERFLG)
007456 004737 023734 JSR PC . LODPRM *LOAD THE PARMETERS FOR THE TEST
007462 012737 007566 001124 MOV #TEST6.SLPERR  -SETUP THE LOOP ON ERROR ADDRESS
007470 013737 002322 001220 MOV RPT,STIMES ‘GET THE ITERATION COUNT
007476 112737 000031 001131 MOVB  #25.,SERMAX ‘MAX ERRORS ALLOWED FOR TEST
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LOGIC NOISE GENERATOR

16

SERVO ADDRESSING

007504
S

032737

OOO=OO O—=—O
) =b ok O\ =d = [ S Y
QMNININIWNIN NININN

003040

000004

000006
010000
037265

001240
007544

007720
002324

007602
001100

03654¢

001575
010320

02305,

010056

001240
171434

001124

036542
036542
03€542
036542
0365642

001332

001116
001124

Moy #6,STESTH ssSET TEST NUMBER IN APT MAIL BOX
8IT lSU12 aSWR ;INHIBIT TYPING TEST NUMBER ?
BEQ 1 :BR_IF YES
TYPE IST sTYPE °TEST®
4 GT[STN -(SP) :3SAVE STESTN FOR TYPESUT
TYPOS ::60 TYPE”OCTAL ASCII
BYTE 2 s:TYPE 2 DIGIT(S)
BYTE O s :SUPPRESS LEADING ZEROS
MOV #18,SLPADR :SETUP LOOP ADDRESS
18: MOVB FS,DPB.B+10 HE
MOovB FT,DPB.B+11 JFT
TEST6 MOV NEXITG,BYPASS ;GO TD EXIT6 ON ERROR
MoV FC,R1 sPICKUP °*F(C*’
MOV LC.R2 sFORM LAST CYLINDER THAT
sus #5,R2 :1S AVAILABLE FOR TESTING
MoV ¥, .SLPERR :SETUP THE ERROR LOOP ADDRESS
MOV #STACK,SP ;LOAD THE STACK POINTER
18: CMpP R1,R2 :LAST CYLINDER
8GT EXIT6 ;Y YES=-BRANCH
MOV R1.DPB.B+12 NC
JSR RO, CALL .8 GO EXECUTE THE COMMAND
ADD #4.DPB.B+12 NC+4
JSR RO.CALL.B GO EXECUTE THE COMMAND
sus #3,0PB.B+12 sNC+1
JSR RO.CALL.B GO EXECUTE THE COMMAND
ADD #2,0P8.8+12 sNC+3
JSR RO,CALL.B ;60 EXECUTE THE COMMAND
sus #1.0P8 _B+12 iNC+2
JSR RO.CALL.B GO XCCUTE THE COMMAND
ADD #3.0P8.8+12 NC*
JSR RO.CALL.B ;GO EXECUTE THE COMMAND
ADD I1C.R1
B8R 1$
EXIT6: SCOPE sCALL SCOPE ROUTINE

ttQtttQttQtttt"ttt't'tttttttt'tlt"'t"tt'tttt'ttilttttttttttt

SEQ 0061

TEST OM SEEK TEST

:*THIS TEST PER ORHS SEEK OPERATIONS BETWEEN CYLINDERS °‘FC’
sa'C', AFTER EACH SEEK, THE POSITION OF THE DRIVE IS VERIFIED BY
;*READING A SECTOR FROM fHE CURRENTLY ADDRESSED CYLINDER AND TRACK.
*«THE TRACK ADDRESS 1S INCREMENTED FGR EACH SEEK SO THAT VERIFICATION

:*0F POSITIONING OCCURS JUSING | EACH HEAD.
*BETHEEN PARAMTERS °*

' AND '

TRACK ADDRESSES ARE INCREMENTED

tt.tl!ttttttt't".tt."tt"'tittt?'tttttﬁtﬁtttttttttttiittttttt

t817: "oP
BIT BITS+<7+2>,TSTAMS -D0 THIS TEST?
BNE +6 1 vES
N, TsT10 *NO~=JUMP TO TEST10
MOV n srsmn :SET TEST #7 AND CLEAR (SERFLG)
JSR ODPRA *LOAD THE PARMETERS FOR THE TEST
MOV ntsn SLPERR  ;SETUP THE LOOP ON ERROR ADDRESS
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ANDOM SEEK TEST
007760 013737 002322
007766 112737 000031

317 0077764 012737 000007
010002 032777 010000
010010 001406
010012 104401 037265
010016 013746 0012640
010022 104403
010024 00¢
010025 000

318 010026 113737 002332

319 010034 112737 000105

324 010042 012737 G10316
010050 012737 010056
010056 013704 031366

325 010062 012706 001100

326 010066 013737 002324

327 010074 023737 00232«

328 010102 001422 .

329 010106 004737 022502

330 010110 013746 022600

331 010114 005046

332 010116 013746 002326

333 010122 005216

334 010124 163716 002324

335 010130 004737 022604

336 010134 062637 036542

337 010140 005726

338 010142 013737 036542

339 010150
010150 012737 010150
010156 012706 001100

340 010162 004037 024076

341 010166 012737 010166
010176 012706 001100

342 010200 113764 036506

343 010206 016446 000020

344 010212 006316

345 010214 006316

346 010216 000316

347 010220 105766 000001

248 0102246 001401

349 010226 105216

350 010230 105216

351 010232 112637 036604

352 010236 013746 002426

353 010242 005216

354 010244 122637 036604

355 010250 103007

356 010252 103403

357 010254 105037 036604

358 010260 000403

759 010262 112737 000001

360 010270
010270 004037 024244

001220
001131
001240

171144

036541

TEST?:

0345642
002326

036520
001124

13:

001124
000010

2s:

036604 33:
4%:

MOV
MOVE
MOV

BIT
BEQ
TYPE
MOV
TYPOS
.BYTE

Mov8s
MOV8
MOV
MOV
MOV
Mov
MOV
cMP
8EQ
JSR
MOV
CLR
MOV
INC
sus
JSR
ADD
TST
MOV

RPT,$TIMES
c;s. SERMAX
27 STESTN

o§912.asun
]

MSGTST
$TESTN,=(SP)
2
0
FT,.DPB.B+11
#SEEK ,DPB.A+2

SEXIT? BYPASS
ATEST7.SLPADR

$DIV
(SP)+,DPB.B+12
P)

(SP)+
DPB.B+12,DPB.A+1

». . SLPERR
#STACK, SP
RO, CALL.A
. SLPERR
#STACK,SP
DPB.A
RMLA(RG) ,~(SP)
(SP)

2
(SP)

(SP)
(SP)+,DTADPB+10
PRMLMT+16,~(SP)

(SP)
22P)*.DTADPB+1O

3s
2IADP8+1O
#1,DTADPB+10
RO,CALL.B

RACS2(R4)

sGET THE ITERATION COUNT
cMAX ERRORS ALLOWED FOR TEST
c:SET TEST MMBER IN APT MAIL BOX

:INNI?I;EYYPING TEST NUMBER ?

H:- S

sTYPE 'TEST'

;;SAVE STESTN FOR TYPEOUT
::G0 TYPE=-~OCTAL ASCI]
$sTYPE 2 DIGIT(S)

s sSUPPRESS LEADING 2EROS

;LOAD STARTING TRACK ADDRESS

: SEEK=COMMAND

;ERROR TERMINATION ADDRESS
JSETUP THE LOOP ON TEST ADDRESS
;UNIBUS ADDRESS OF THE RH/RM
JSETUP THE STACK POINTER
JINITIAL CYLINDER ADDRESS
sCYLINDER LIM]TS THE SAME ?

;BR IF THEY ARE

JCYCYLE THE RANDOM NUMBER GENERATOR
JUSE THE HIGH RANDOM NUMBER
JUPPER DIVIDEND

;FORM THE DIVISOR

 INCREMENT .
:SUBTRACT THE LOWER LiMIT
;DIVIDE

*ADD THE REMAINDER TO THE INITIAL CYLINDER
DISCARD THE QUOTENT
2 ;COPY NEW CYLINDER ADDRESS

sSETUP THE ERROR LOOP ADDRESS
:LOAD THE STACK POINTZR

260 EXECUTE THE COMMAND
sSETUP THE ERROR LOOP ADDRESS
sLOAD THE STACK POINTER
sSELECT THE DRIVE

sGET THE LOOK AHEAD REGISTER
sALIGN THE SECTOR ADDRESS
sALIGN THE SECTOR ADDRESS
;PUT_ADDRESS IN LOWER BYTE
;IN T?E 1ST 20X OF SECTOR ?

:BR IF YES

:JNCREMENT THE SECTOR ADDRESS
:INCREMENT THE SECTOR ADDRESS

:LOAD THE DPB

:PUT LAST SECTOR ADDRESS ON THE STACFr
: INCREMENT 1T

;NEW SECTOR ADDRESS TOO LARGE ?

H IF NOT

:BR
:BR IF ADDRESS IS 2 GREATER
sRESET TO SECTOR ADDRESS 0

s CONTINUE
sRESET ADDRESS TO SECTOR 1
;G0 EXECUTE THE COMMAND

scQ 0002
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7 RANDOM SEEK TEST

SEQ 0063

361 010274 105237 036541 INCB DPB.B+11 INCREHENY THE TRACK ADDRESS
362 010300 123737 036541 002334 CMP8 DP8.8B+11.LT MAX]
365 010306 101403 BLOS EXIT7 :BR IF NO
366 010310 113737 002332 036541 Mova FT,0PB.8+11 {RELOAD STARTING TRACK ADDRESS
%gg 010316 000004 ExIT?: STOPE sCALL SCOPE ROUTINE
379
380 R Lt A L L
*TEST 10 ALL SEEKS TEST
$«THIS TEST VERIFIES THAT THE DISK DRIVE CAN SEEK FROM EACH CYLINDER
*TO ALL OTHER CYLINDERS.
*BEGINNING WITH CYLINDER 'FC', THE TEST SEEKS TO EACH CYLINDER
*«BETWEEN 'FC' AND °‘LC® FROM CYINDER ‘FC', THE BEGINNING CYLINDER
:*ADDRESS 1S INCREMENTED AND THE TEST SEEKS BETWEEN THE NEW CYLINDER
*«ADDRESS AND ALL CYLINDERS BETWEEN °‘FC' AND °‘LC°'. THE SEQUENCE
*CONTINUES UNTIL ALL CYLINDERS HAVE BEEN CHECKED.
B Y T L LS L L L T T T T T T R T T L
010320 TST10
010320 000240 NOP
010322 033737 001600 001332 817 BITS+<10%2>, TSTNMS ;00 THIS TEST?
010330 001002 BNE +6 :BR IF YES
010332 000137 010564 JMP TsT11 :NO--JUMP TO TEST11
010336 012737 000010 001116 MOV #.O.STSTNH sSET TEST #10 AND CLEAR (SERFLG)
010344 004737 023734 JSR PC,LOD :LOAD THE PARMETERS FOR THE TEST
010350 012737 010504 001124 MOV lTEST10.$LPERR :SETUP THE LOOP ON ERROR ADDRESS
010356 013737 002322 001220 MoV RPT,STIMES $GET THE ITERATION COUNT
10364 112737 000031 0C1131 MOVE #25. , SERMAX :MAX_ERRORS ALLOWED FOR TEST
381 010372 012737 000010 001240 MoV #10,$TESTN 2:3ET TEST NUMBER IN APT MAIL BOX
010400 032777 010000 170546 8IT #5W12,3SWR JINHIBIT TYPING TEST NUMBER ?
010406 001406 8€Q 16 :BR_IF YES
010410 104401 037265 TYPE IST ;TYPE °TEST'
010414 013746 001240 MoV iTESTN -(SP) ::SAVE STESTN FOR TYPEOUT
010420 104403 TYPQS ;60 TYPE~-=OCTAL ASCII
010422 003 .BYTE 3 2;TYPE 3 DIGIT(S)
010423 000 .BYTE 0 ; ;SUPPRESS LEADING ZEROS
382 010424 012737 010432 001122 MOV #1$,SLPADR ;SETUP THE LOOP ADDRESS
383 010432 113737 002340 036540 18: Mov8 FS,DPB.B+10 ;SECTOR ADDRESS
384 010440 113737 002340 036562 MOVB FS,DPB.C+10 ;SECTOR ADDRESS
385 010446 113737 002332 036541 Mov8 FT,0PB.B+11 s TRACK ADDRESS
386 010456 113737 002332 036563 MOve F1,0P8.C+1 :TRACK ADDRESS
387 010462 013737 902324 036542 MOY FC.DPB.B+12 ;STARTING CYLINDER ADDRESS
388 010470 013737 002324 036564 MOV FC,DPB.C+12 ; STARTING CYLINDER ADDRESS
392 8}8252 012737 010562 001359 TEST10 Moy #EXIT10,BYPASS :TEST ABORT EXIT
%82 8}82?3 012706 001100 is MOV #STACK,SP ;SETUP THE STACK POINTER
010510 004037 024466 JSR RG,CALL.C ;60 EXECLUTE THE COMMAND
395 010514 004037 024244 JSR RO,CALL.B :60 EXECUTE THE COMMAND
396 010520 063737 002330 036564 ADD 1C,DPB.C+12 s INCREMENT THE ENDING CYLINDER ADDRESS
397 0105%2 023737 002326 036564 cMP LC.DPB.C+12 ;CHECK IF _EXCEEDING MAXIMUM
398 0105 00236 BGE 1$ :BR_IF NOT
399 010536 013737 002324 036564 MOV FC,DPB.C+12 :RESET ENDING CYLINDER ADDRESS
400 010544 063737 002330 036542 ADD 1C,DPB.B+12 s INCREMENT THE STARTING ADDRESS
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110 ALL SEEKS TEST

401 010552 023737 002326 036542 CMP LC.DPB.B+12 EXCEEDING MAXIMUM ?
402 010560 002353 BGE 1% R IF
403 010562 000004 EXIT10: SCOPE CALL SCOPE ROUTINE
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TIMING TESTS

W= OO0 NO NS LN —

NNt =

24

010564
010564
010566
010574
010576

010602

010636

010644
010652
010654

000240
033737
001002
000137

012737

032777
001406
104401
013746
104403

003

000
005737

001602
011426
000011

000011
010000

037265
001240

001342

WO =2 N =t

S =200 = WVNO=
OB O

[olelelelelele PR elele)
N=O
NN —=ONN)

001332

001116

001124

001240
170302

.SBTTL TIMING TESTS

$3/1107070707777277077017710777777777777777777711777777717177777777
s*THE TIMING TESTS WIL'. ENSURE THAT THOSE FUNCTIONS BE ING

;«TIMED ARE WITHIN THE TOLERANCES SPECIFIED IN THE "RM80
s«ENGINEERING SPECIFICATIONS''.

;«THE SEEK TIMING WILL BE PERFORMED USING EXPLICIT SEEK
:*OPERATIONS. AT THE COMPLETION OF EACH OF THE TIMING

S«TESTS THE MINIMUM, MAXIMUM AND AVERAGE TIMES WILL BE

*TYPED.
::///////////////////////////////////////////////////////////////

ﬁtitﬁﬁttﬁitt'ﬁtﬁﬁtﬁﬁtttttttﬁttttﬁttttttttttﬁtttt'tttttttttttttt

tTEST N ROTATIONAL SPEED TIMING TEST

s#THIS TEST WILL START A SEARCH TO CYLINDER 'FC*, TRACK 'FT',
*«SECTOR ‘FS'. AS SOON AS THE INTERRUPT OCCURS, THE GO BIT
2]S SET AGAIN AND THE OPERATION IS TIMED, THIS PROCEDURE
:#1S REPEATED 10 TIMES THEN THE AVERAGE TIME IS CALCULATED
tAND CHECKED TO ENSURE IT IS WITHIN TOLERANCE

LO LIMIT (16.67MS - 4.3%) = 15.97MS @ 50/60 HZ.

.- HI LIMIT (16.67MS + 3.5%) = 17. 27ns @ 50760 HI.
..tttttitittttttitttttttttttttttttttttttttttttttttttttttttttttttt
fsT11:
NOP
BIT BITS+<11%2>, TSTNMS D0 THIS TEST?
BNE +6 :BR IF YES
N, TST12 SNO=-=JUMP TO TEST12
MOV #11,$TSTNM sSET TEST #11 AND CLEAR (SERFLG)
JSR PC.LODPRM “LOAD THE PARMETERS FOR THE TEST
MOV nssm,swm “SETUP THE LOOP ON ERROR ADDRESS
MOV RPT,STIMES ‘GET THE ITERATION COUNT
MOVB  #25., SERMAX “MAX ERRORS ALLOWED FOR TEST
MOV #1.$TESTN :;SET TEST NUMBER IN APT MAIL BOX
BIT #5W12,3SWR ;INHIBIT TYPING TEST NUMBER ?
BEQ 16 :BR IF YES
TYPE ST “TYPE 'TEST®
MOV irssm ~-(SP) ..SAVE STESTN FOR TYPEOUT
TYPOS $:60 TYPE=-OCTAL ASCII
.BYTE 3 SSTYPE 3 DIGIT(S)
.BYTE © * SSUPPRESS LEADING ZEROS
ST CLKSTA ;KW11=P CLOCK?
86T 1$ SYES=-START TEST
JMP EXIT11 *NO=-JUMP TO sxm1
18: MoV #. .SLPADR *SETUP LOOP ADDRESS
JSR RO SRCHOO ‘DO A MASSBUS INIT € RECAL
B8R 28’ *RETURN HERE IF NO ERROR
JMP sxm1 *RETURN HERE IF ERROR
28: MOV SLPADR :ERROR LOOP ADDRESS
noV8 csésx DPB.A+2  :SEEK=COMMAND
CLR DPB.A+10 SUSE TRACK 0 & SECTOR 0
MOV FC.DPB.A+12 *STARTING CYLINDER

MoV MEXIT11,BYPASS :GO TO EXIT11 IF ERROR
JSR RO, CALL-A ;G0 EXECUTE THE COMMAND

SEQ 0065
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ROTATIONAL SPEED TIMING TEST

010762
010770
010774
011002
011006
011014
55
56 011016
57 011020
58 011024
59 011032
71 011034
011040
011046
011054
011056
011064
011070
011026
011100
011102
72 011102
73 011106
74 011112
75 011116
76 011124
77 011132
78 011136
79 N11144
80 011150
81 011152
82 011160
83 011166
84 011170
011172
011176
011202
011206
85 011210
86 011212
87 011216
88 011%22
89 011230
90 011232
91 011240
92 011246
93 011250
011252
011256
011262
011266
9% 011270
% s
97 011500
98 011302
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002324
0C2340
002332
000006
011424

036574
700109

« 11650

001650
001716

001710

001100

170400
000131
000131
000101
040600

036574
035744
023146
170320
000131
000131

000101
040000

023146

025726

000034
000001
001222

001314
011414
011422
011376
011404

170404
020236

170370

170354
000012

170304

170274
000012

3s:

A H
TEST11:

18:

3s:

MOV FC.RMDC (R4)
MOV FS.~(SP)
MOVB  FT.1(SP)
MOV (SP)+ ,RMDA(R4)
MoV #EXITIT, $SESCAPE
CLR

:SETUP PARAMETER TABLE FOR RM80
MOV RV,=(SP)
MOVB  DTADPB.RO
BIT #SW06,C. SWR
BEQ 33
MOV #T118.R3
MOV #T118.TPS0
MOV #SP118,TPSS0
B8R (3
MOV #T11A,TP60
MOV AT11A.R3
MOV #SP11A, TPS60
MOV (SP)+,R0
NOP
MOV #STACK, SP
MOV #10. ,R{
JSR PC, STRTMR
MOV #.$,aPkv
MOV #DORTI, SRMVEC
CLR aPKB
MOV #131,3PKCS
MOV #SEARCH, (R4)
WAIT
BIC #101,aPKCS
BIT #ERR,RMDS (R4)
BEQ 2
SAVREG
MOV #DTADPB R2
Jsa PC.SVRH?0
JSR PC.CNTCLR
RESREG
EMT 17
CLR aPKB
MOV #SEARCH, (R4)
MOV #131,8PKCS
WAIT
BIC #101,3PKCS
BIT #ERR.RMDS (R4)
BEQ 3$
SAVREG
MOV #DTADPS,R2
JSR PC.SVRH?0
JSR PC.CNTCI.R
RESREG
EMT 17
JSR PC.COUNT
DEC R1
BGT 18
BR 58

NGAO RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 14-1

;SAVE RO
JDRIVE ADDRESS
JCHECK CONTROL SWR FOR 60 HZ.

sBR IF YES
;LOAD 50 HZ. TABLE FOR RMRO

SEXIT
sLOAD 60 H2. TABLE FOR RM80

;RESTORE RO
JEXIT

sSETUP STACK

sTIME 10 SEARCHES

sINITIALIZE THE TIMERS

sSETUP VECTOR IN CASE OF OVERFLOW
sSETUP RMBO VECTOR

sSTART COUNTING AT ZERO

SINT.EN., COUNT UP AT 100X HZ RATE
sSTART A SEARCH

sWAIT ON_INTERRUPT

:STOP THE CLOCK

:ERROR?

:NQ==-BRANCH

;SAVE RO=-RS5

;DPB POINTER

¢SAVE ALL THE RH/RM REGISTERS
;GO CLEAR CONTROLLER

JRESTORE RO-R5

:START THE COUNT AT ZERO
:START A SEARCH

:START THE CLOCK

:WAIT ON_INTERRUPT
:STOP_THE_CLOCK

;1S “ERR=1"

JNO=-BRANCH
:SAVE RO-RS
;DPB PQINTER
JSAVE ALL THE RH/RM REGISTERS

:GO CLEAR CONTROLLER
sRESTORE RO-R5

sUPDATE THE COUNT
;DONE?

¢NO--BRANCH
sYES==GO TO THE EXIT

SEQ 0066
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023146

023146
023240
033526
000100
026166

026060

026166
026060

001604
012130

010000

037265
001240

170222 4$: 8l1cC g;O1.3PKCS ;STOP THE CLOCK

CLR ;DROP THE PRIORITY
MOV (SP)+,RO :PC OF WAIT+2
TST {SP)+ ;POP THE PS FROM THE STACK
SAVREG ;SAVE RO-R5
MOV #OTADPB R2 ;DPB _POINTER
SR PC,SVRH?0 cSAVE ALL THE RH/RM REGISTERS
JSR PC.CNTCLR :GO CLEAR CONTROLLER
2§§REG 0 ;RESTORE RO-R5
5%: JSR PC,CNTCLR ;GO CLEAR MASSBUS CONTROLLER
JSR PC,ST.CLK SINITIALIZE THE CLUCK
020006 MOV #1SR,SRMVEC ;RESTORE RH/RM INT. VECTOR
001314 8lT #SW06,C.SWR ;60 H2?
BNE EXIT.A :NO-BRANCH
JSR RO,TYPTIM ;TYPE THE TIMING
TP60: TUA :TABLE ADDRESS
JSR RO,SPTYP :TYPE THE SPEC
TPS60: SP11A
BR EXITN SEXIT
EXIT.A: JSR RO, TYPYIM sTYPE THE TIMING
TP50: T118 s TABLE ADDRESS
JSR RO,SPTYP .
TPS50: SP118 H
EXIT11: SCOPE ;CALL SCOPE ROUTINE

NN AN AR R AR AR AR AR AR AR RRRR AR R AR RS IANNR
s*TEST 12 ONE CYLINDER SEEK TIMING TEST

s«THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
s*CYLINDER BY ONE UNTIL THE INCREMENT 1S GREATER THAN THE
s*CYLINDER °*LC’, THEN REVERSE SEEK TO CYLINDER ‘'FC'. THE

:«TIME TO PERFORM EACH SEEK IS CHECKED TO ENSURE iT DOES NOT
s*EXCEED THE MAXIMUM TIME PERMITTED FOR A ONE CYLINDER SEEK.
seMAXIMUM TIME IS 6.0 MS

(B3 3212322222242 2823380243343 831 334223428232 2432238030 3043 ¢22323444444}3}

tsT12:

NOP
001332 BIT BITS+<12%2>, TSTNMS D0 THIS TEST?

BNE .46 ;B8R IF YES

JMP TST13 :NO=-JUMP TO TEST13
001116 MOV #12,$TSTNA ;SET TEST #12 AND CLEAR (SERFLG)

JSR PC,LODPRM SLOAD THE PARMETERS FOR THE TEST
001124 MOV #TEST12,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
001220 MOV RPT.STIMES *GET THE ITERATION COUNT
001131 MOVB  #25.,SERMAX ‘MAX ERRORS ALLOWED SOR TEST
001240 MoV #12.8TESTN S:SET TEST NUMBER IN APT MAIL 80X
167440 8IT #5W12,3SWR ;INHIBIT TYPING TEST NUMBER ?

BEQ +16 “BR IF YES

. ‘BR |
MSGTST *TYPE °*TEST®

MOV $TESTN,-(SP)  ::SAVE STESTN FOR TYPEOUT

TYPOS ::60 TYPE=-"TAL ASCI1]

.BYTE 3 SITYPE 3 DAGIT(S)

SEQ 0067




ONE CYLINDER SEEK TIMING TEST

011531
162 011532
143 011536
146 011540
167 0115644
148 011552
149 011556
161 011560

011564

011572

011600

011604

011612

011€20

011624

011630

011636
162 011636
163 011642
167. 011650
165 011654
166 011656
167 011662
168 011670
169 011676
170 011702
171 011710
7172 011714
173 011722
174 011724
175 011732
176 011740
177 011742

011744

911750

011754

011760
178 011762
179 011764
180 011770
181 011772
182 011774
183 012000
184 012006
185 012010
186 012014
187 012016
188 012022
189 012930
190 012032
191 012034
192 012042
193 212046
194 012050
195 012052

012054

000

~05737
(03002

-
b b

—d b b () b =
WVIVIWNN . NN
NONNN NNONNON~N—=

001100
002324
036606

025664
0120%4
025662
1676364
036606
000105
000131

000101
040000

036574

036574

036606

167640
017472

000034
167612

167602
000012

002326

002324

167472

18:

2s:

TEST12:

18:

28:

48:

b3 ¥

.BYTE

1ST
BGT
JMP
MOV
JSR
BR
JMP
MoV
mMovae
CLR
MOV
MoV
JSR
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%KSTA
X1112
6.$LPADR

.SRCHOO
28

#.,SLPADR

0
C
1
E
L
R
€

gééex.opa.A+2

PB.A+10
FC,DPB.A+12

NEXIT12,BYPASS

RO, CALL.A

#112,R3
#EXIT12,$ESCAPE

#STACK, SP
FC,DTADPB+12
D;ADP8*12

R
PC.STRTMR

#53 ,3PKV
#DORTI ,QRMVEC
aPkB :
DTADPB+12 RMDC (R&)

#SEEK, (RGS
#137,3PKCS

#101,8PK(CS

#ERR ,RMDS (R4)
2%

#DTADPS,R2
PC.SVRHIO
PC.CNTCLR

17

PL, COUNT

RS

4s

DTADPB*!%

?IADPB*l AC

#-1,R5

1$

DTADPB*lg
.FC

DTADPB+1
18

63
#101,3PK(S

PS
(SP)+,RO
(SP)+

#DTADPB R2

;;SUPPRESS LEADING ZEROS

;KW11-P _CLOCK?

sYES==START TEST

;NO==JUMP TO EXIT12

;SETUP THE LOOP ADDRESS

;D0 A MASSBUS INIT. AND RECAL
sNO ERROR RETURN

sERROR RETURN=--SCOPE LOOP CALL
;ERROR LLOOP ADDRESS

; SEEK=COMMAND

2USE TRACK O & SECTOR 0
sSTARTING CYLINDER

;G0 T0 EXIT12 IF ERROR

;G0 _EXECUTE THE COMMAND
sPARAMETER POINTER

;sESCAPE TO EXIT12 ON ERROR

sSETUP STACK

sSTART WITH BEGINNING CYLINDER

s INCREMENT THE BEGINNING CYLINDER
sSET _THE UP/DOWN SWITCH TO UP
SINITIALIZE THE TIMERS

sSETUP INCASE OF OVERFLOW

;SET RMBC VECTOR

:START THE COUNTER AT ZERO

sLOAD DESIRED CYLINDER
;START A SEEK

sSTART THE CLOCK

sWAIT ON_INTERRUPT

:STOP THE CLOCK

sANY DISK ERRORS?

sNO=--BRANCH

:SAVE _RO-R5

;DPB _POINTER

:SAVE ALL THE RH/RM REGISTERS
;60 CLEAR CONTROLLER

;RESTORE RO-RS

;COUNT THIS SEEKS TIME
;UP OR DOWN?

- DOWN=--BRANCH

;MOVE TO NEXT CYLINDER
sOUT OF CYLINDERS?

:NO=-60 DO THE NEXT SFEK
sSET UP/DOWN SWITCH TO DOWN
;G0 DO THE NEXT SEEK

sMOVE TO NEXT CYLINDER
;0UT OF CYLINDERS?

:NO--GO DO THE NEXT SEEK
260 TO THE EXIT

:STOP THE CLOCK

;DROP_THE PRIORITY

sPC OF WAIT+

;POP_THE PS FROM THE STACK
;SAVE RO-R5

:DP8 POINTER
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ONE CYLINDER SEEK TIMING TEST
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240 012242

012266

o
-
~N

B

035744
023146

023146
023240
033526
026166

026060

001606
01267¢
000013

00
000013
010000

037265
001240

001342

012666
012246
025500

012666
012266

6$:

017255

SP12
EXIT12: SCOPE

PC.,SVRH70
PC.CNTCLR

0
PC.CNTCLR
PC,ST.CLK
#1SR,3RMVEC
RO,TYPTIR

RO,SPTYP

sSAVE ALL THE RH/RM REGISTERS
:60 CLEAR CONTROLLER
;RESTORE RO-RS

;GO CLEAR MASSBUS COWTROLLER
$INITIALIZE THE CLOCK
:RESTORE RH/RH INT. VECTCR
;G0 TYPE THE TIMES

:POINTER

;CALL SCOPE ROUTINE

2322222222223 2232323222342 8 2321323003303 2 2 didditatiidiiddd

tT ST 13

;*THIS TEST WILL
s*CYLINDER °'LC’®.
;*CYLINDER °'FC'.

: ON

THIS PARTICULAR

AYERAGE SEEK TIMING TEST

COMMAND A

FORWARD SEEK FROM CYLINDER °‘FC' TO

THEN A REVERSE SEEK FROM CYLINDER °LC’ TO

BOTH SEEKS ARE TIMED AND CHECKED TO ENSURE THEY
*«ARE WITHIN THE TOLERANCE ALLOWED FOR THE AVERAGE SEEK

:«THIS SEQUENCE IS_REPEATED 128 TIMES (FOR A TOTAL OF 256 SEEKS).
*HAXIHUH TIME IS 25.0 WS

E THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME

; USED FOR REFERENCE ONLY.

.t

s
001332
001116
001124

001240
166736

001122 18:

001122 ¢28:

MOV

DRIVE.

THEREFORE, THIS TEST SHOULD BE

ttttttttttﬁtttttttttit'tttttﬁ'ttttttttttttttttttﬁtt'ttﬁtttttttt

BITS+<13+2>, TSTNMS 00 THIS TEST?

.+6 :BR IF YES

7sT14 *NO-~JUMP TO TEST14

a13.srsrnn sSET TEST #13 AND CLEAR (SERFLS)

SLOAD THE PARMETERS FOR THE TEST

arésr13 SLPERR “SETUP THE LOOP ON ERROR ADDRESS
T.STIMES *GET THE ITERATION COUNT

czs. sennax *MAX ERRORS ALLOWED FOR TEST

213, $TESTN S:SET TEST NUMBER IN APT MAIL BOX

#SW12,3SWR
16

ST
irssrn ~(SP)

3
0

CLKSTA
1$
EX1713

#. ,SLPADR
RO, SRCHOO
28’

EXIT13
#.,SLPADR

IMIBITE;YPING TEST NUMBER ?

:BR IF

sTYPE 'TEST'

..SAVE STESTN FOR TYPEOUT
G0 TYPE-OCTAL ASCII

..TYPE 3 DIGIT(S)

: SUPPRESS LEADING ZEROS

:KW11=P_CLOCK?

:YES=-START TEST
:NO=--JUMP TO EXIT‘IS

SET THE LOOP ADDRESS

;DO A MASSBUS INIT & RECAL
;RETURN HERE IF NO ERROR
sRETURN HERE ON ERROR
-ERROR LOOP ADDRESS

SEQ 0069
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112737 000105 036510 MOVEB  WSEEK,DPB.A+2  ;SEEK=COMMAND
ooso§7 036516 CLR DPB.A+10 SUSE TRACK O & SECTOR 0
013737 002324 036520 MOV FC,DPB.A+12 *STARTING CYLINDER
012737 012666 001350 MOV SEXIT13,BYPASS GO TO EXIT13S IF ERROR
004037 024076 JSR RO, CALL.A *GO EXECUTE THE COMMAND
012703 001670 MOV #7113 R3 ;PARAMETER POINTER
012737 012666 001222 TEST13 MOV #EXIT13,$ESCAPE :;ESCAPE TO EXIT13 ON ERROR
012706 001100 MoV #STACK,SP ;SETUP STACK
012701 000200 MOV #128. ,R1 *REPEAT *“'FC'='LC'~"FC''' 128 TIMES
004737 025664 JSR PC,STRTMR YINIT. THE COUNTERS
012777 012574 167146 MOV #58 ,aPKV *SET UP VECTOR IN CASE OF OVERFLOW
012777 025662 017000 MOV #DORTI,QRMVEC  ;SETUP RMBO VECTOR
005077 167142 i$: CLR aPKB *START COUNT AT ZERO
013764 002326 000034 MOV LC . RMDC (R4) **MIDDLE® CYLINDER
012764 000105 00000 MOV #SEEK RMCS1(R4) :START A SEEK
012777 000131 167116 MOV #131,3PKCS SSTART THE CLOCK
000001 WAIT :WAIT ON INTERRUPT
042777 000101 167106 BIC #101,3PKCS :STOP CLOCK
032764 040000 000012 BIT SERR_RMDS(R4)  ;ERR=1?
001411 BEQ 2 *NO--BRANCH
106412 SAVREG *SAVE RO=RS
012702 036574 MOV #DTADPB,R2 :DPB POINTER
004737 035744 JSR PC,SVRH?0 *SAVE ALL THE RH/RM REGISTERS
0046737 023146 JSR PC.CNTCLR :G0 CLEAR CONTROLLER
1044613 RESREG :RESTORE RO-RS
104017 EMT 17
005005 2s: CLR RS :SET UP/DOWN SWITCH TO UP
004737 025726 JSR PC,COUNT sUPDATE THE COUNT
005077 167044 CLR aPKB sSTART THE COUNT AT 2ERO
013764 002326 000034 MOV FC,RMDC(R4) *BEGINNING CYLINDER
012764 000105 000000 MoV ngmmmum)wMMAs&x
012777 000131 167020 MOV #131,9PKCS *START THE CLOCK
1 WAIT :WAIT ON INTERRUPT

042777 000101 167010 BIC #101,9PKCS :STOP THE CLOCK
032764 940000 090012 8IT SERR.RMDS(R4)  :ERR=1?
001411 Q 3s . J0~-BRANCH
104412 SAVREG *SAVE RO-RS
012702 036574 MoV #DTADPS R2 :DPB POINTER
004737 035744 JSR PC,SVRH?0 SSAVE ALL THE RH/RM REGISTERS
004737 023146 JSR PC.CNTCLR 260 CLEAR CONTROLLER
104413 RESREG sRESTORE RO-RS
104017 EMT 17
012705 177777 3s: MOV #-1,RS :SET UP/DOWN SWITCH TO DOWN
004737 025726 JSR PC,COUNT SUPDATE THE COUNT
005301 DEC R1 sDONE?
003277 BGT 1$ :NO=-~BRANCH
8204;0 B8R 63 SYES=-EXIT

2777 000101 166732 S$: BIC 2101,9Pr.s :STOP THE CLOCK
805037 177776 CLR PS *DROP THE PRIORITY

1; MOV (SP)+,RO :PC OF WAIT+2
005726 ST (SP)+ :POP THS_P FROM THE STACK
104412 SAVREG *SAVE RO-R
o127o; 036574 MoV #DTADPB R2 :DPB POINTER
004737 035744 JSR PC, SYRH/O SSAVE ALL THE RH/RM REGISTERS
082737 023146 JSR PC.CNTCLR :60_CLEAR CONTROLLER
104413 RESREG *RESTORE RO~RS
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13 AVERAGE SEEK TIMING TEST
278 012632 1040§9 EMY 20
279 015634 0047 03%166 6%: JSR PC,CNTCLR ;G0 CLEAR MASSBUS (ONTROLLER
280 012640 004737 023240 JSR PC,ST.CLK sINITIALIZE THE CLOCK
281 012644 012777 033526 016516 MoV #1SR,SRMVEC sRESTORE RH/RM INT. VECTOR
286 015652 004037 026166 J3R RO,TYPTIM ;G0 TYPE THE TIMES
012656 001670 113 sPOINTER
012660 004037 026060 JSR RO,SPTYP
012664 001732 SP13
%gg 012666 000004 EXIT13: SCOPE sCALL SCOPE ROUTINE
04
gos PR L R T L b bbb bbbkt L AL LTI DL DL
s*TEST 14 MAXIMUM SEEK TIMING TEST
s*THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER ‘FC' TO
s=CYLINDER °LC*®, THEN A REVERSE SEEK FROM CYLINDER ‘LC' TO
;=CYLINDER °*FC'. BOTH SEEKS ARE TIMED, BUT ONLY THE FORUWARD SEEKS
s*ARE CHECKED TO ENSURE THMEY ARE WITHIN THE TOLERANCE ALLOWED FOR THE
;*MAXIMUM SEEK TIME. THIS SEQUENCE 1S REPEATED 128 TIMES (FOR A TOTAL
;*OF 256. SEEKS). MAXIMUM (FORWARD) TIME IS 50.0 MS
i
; THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE SEEK TIME
: ON THIS PARTICULAR DRIVE. THEREFORE, ANY REVERSE SEEK TIMES ABOVE
; THE MAXIMUM TIME OF 50.0 MS WILL NOT BE TYPED IN THE TIMING REPORT.
; HOWEVER, THE TIMING REPORT WILL STILL TYPE THE MINIMUM, MAXIMUM,
."AND AVERAGE TiMES FOR THE REVERSE SEEKS.
I L L T T L
012670 TST14:
012670 000240 NOP
012672 033737 001610 001332 eIr BITS+<1422>,TSTNAS :D0 THIS TEST?
012700 001002 BNE -+6 sBR IF YES
012702 000137 013440 JMP TST15 ;NO--JUMP TO TEST15
012706 012737 000014 001116 MOY #14,STSTNR SSET TEST #14 AND CLEAR (SERFLG)
012714 004737 023734 JSR PC,LODPRR sLOAD THE PARMETERS FOR THE TEST
012720 012737 013100 001124 MOV #TEST14,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
012726 013737 002322 001220 MoV RPT,STIRES sGET THE ITERATION COUNT
012734 112737 000031 001131 ®oVB #25. SERMAX :MAX ERRORS ALLOWED FOR TEST
306 012742 012737 000014 001240 MOV #1%_$TESTN ssSET YEST NUMBER IN APT MA]L BOX
012750 032777 010000 166176 8lv #SW12,3SWR ;INHIBIT TYPING TEST NUMBER ?
N12756 001406 8EQ 216 sBR IF YES
012760 104401 037265 TYPE MSGTST ;TYPE 'TEST'
012764 013746 001240 MOV $TESTN, - (SP) :sSAVE STESTN FOR TYPEOUT
012770 104403 TYPOS ::60 TYPE~~OCTAL ASCII
012772 003 .BYTE 3 s:TYPE 3 DIGIT(S)
012773 000 .BYTE O :;SUPPRESS LEALING ZEROS
307 012774 005727 001342 TST CLKSTA ;KW11=P _CLOCK
308 013000 003002 867 1$ SYES==START TEST
317 013002 000137 013436 JMP EXIT14 sNO=-JUMP TO EXIT14
312 013006 012737 013006 001122 1%: mMov #. ,SLPADR :SETUP THE LOOP ADDRESS
313 013014 0046037 025500 JSR RO,SRCHOO ;DO A RASSRUS INIT & RECAL
314 013020 000402 . BR 28 SRETURN HERE IF NO ERROK
326 013022 000137 013436 JMP EXIT14 SRETURN HERE ON ERROR
013026 012737 013026 001122 2%: MOV #.,3LPADR ;ERROR LOOP ADDRESS
01303 112737 (00105 036510 Movs #SEEK,DPB.A+2  :SEEK=COMMAND
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RMB0 FCTNL P
MAX MM SEEX TIMING TEST

013042 005037 03651¢ CLR DP8.A+10 ;USE TRACK O & SECTOR 0

013046 0137 7 00 3;2 036520 MO\ FC.DPB.A+12 *STARTING CYLINDER

013056 012757 0134 001350 Moy MEXITI4L .BYPASS :GO TO EXIT14 IF ERROR

012062 004037 024076 JSR RO, CALL.A :G0 EXECUTE THE COMMAND

013066 01570; 1700 MOV #T14,R *PARAMETER POINTER

81%?35 012737 013436 001222 TESTI4 MGV #EXIF14,8ESCAPE ;;ESCAPE TO EXIT14 ON ERROR
013100 012706 001100 MOV #STACK, SP :SETUP_STACK .

013106 012701 000200 MOV #128. ,R1 *REPEAT *""FC'="LC'="FC''' 128 TIMES
013110 004737 025 JSR PC,STRTMR “INIT. THE TIMERS

013116 012777 013344 166406 MOV 858, 3Prv *SETUP VECTOR IN CASE OF OVERFLOW
013122 012777 025662 016240 MoV #DORTI,2RMVEC  ;SETUP RMB0O VECTOR

013130 005077 166402 18: CLR aPKB *START COUNTING FROM ZERO
013134 013764 002326 000034 MOV LC ,RMDC (R4) SMAXIMUM CYLINDER

013142 0127664 000105 000000 MOV cs§ex.nncs1(n4> SSTART A SEEK

013150 012777 000131 166356 MOV #131,3PKCS SSTART THE CLOCK

013156 000001 WAIT *WAIT ON INTERRUPT

013160 042777 000101 166346 BIC #101,3PKCS *STOP THE CLOCK

013166 032764 040000 000012 BIT SERR_RMDS(R4)  :ERR=1?

013174 001411 BEQ 2 *NO=--BRANCH

013176 104412 SAVREG *SAVE RO-RS

013200 012702 036574 MoV #DTADPB,R2 :DPB POINTER

0132046 (04737 035744 JSR PC.SVRHI0 “SAVE ALL THE RH/RM REGISTERS
613210 004737 023146 JSR PC.CNTCLR :60 CLEAR CONTROLLER

013214 104413 RESREG *RESTORE RO-RS

013216 104017 EMT 17

013220 005005 2s: CLR RS :SET THE UP/DOWN SWITCH TO UP
013222 004737 025726 JSR PC.COUNT “UP THE COUNT

013226 005077 166304 CLR aPKB :START COUNT AT ZERO

013232 013764 002324 000034 MOV FC.RMDC (R4) *BEGINNING CYLINDER

013240 012764 000105 000000 MOV n?&MQHM)AMMAS&K

013246 012777 000131 166260 ROV #131,9PKCS SSTART THE CLOCK

013256 1 WAIT *WAIT ON INTERRUPT

013256 042777 000101 166250 BIC #101,aPKCS :STOP THE CLOCK

013264 032764 040000 000012 BIT SERR_RMDS(R4)  :''ERR''=1?

013272 001411 BEQ 3s *NO~~BRANCH

013274 104412 SAVREG *SAVE RO-RS

013276 012702 036574 MOV #DTADPB R2 :DPB POINTCR

013302 004737 03574 JSR PC,SYRH?D SSAVE ALL THE RHM/RM REGISTERS
013306 004737 023146 JSR PC.CNTCLR :60 CLEAR CONTROLLER

013312 104413 RESREG *RESTORE RO-RS

013314 104017 EMT 17

013316 012705 177777 3s: ROV #-1,RS sSET THE UP/DOWN SWITCH TO DOWN
013322 004737 025726 JSR PC, COUNT SUPDATE THE COUNT

0133%6 005037 001416 CLR TIM.DN+2 *FORGET ABOUT # OF SEEKS BELOW MINIMUM TIME
013332 005037 001422 CLR TIM.DN+6 SFORGET ABOUT # OF SEEKS ABOVE MAXIMUM TIME
013336 00530 DEC R *DONE?

013320 003273 86T 1$ *NO=--BRANCH

013342 000420 B8R 68 SYES=--EXIT

013344 042777 000101 166162 5$: 8IC #101,3PKCS :STOP THE CLOCK

013352 005037 177776 CLR PS :DROP THE PRIORITY

013356 012600 MOV (SP)+,RO “PC OF WAIT+2

013360 005726 ST (SP)+ *POP ru5~p§ FROM THE STACK
013362 104412 SAVREG *SAVE RO~R

013364 012702 036574 MOV #DTADPB,R2 :DPB POINTER

013370 004737 035744 JSR PC,SYRHP0 SSAVE ALL THE RM/RM REGISTERS
013374 004737 023146 JSR PC.CNTCLR “G0 CLEAR CONTROLLER
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SEEK TIMING TES
104413 RESREG ;RESTORE RO-RS
104020 EMT 20
004737 023146 68: JSR Pr,CNTCLR ;GO CLEAR MASSBUS CONTROLLER
004737 03240 JSR PC.ST.CLK *INITIALIZE THE CLOCK
012777 033526 015746 mov  #ISR,IRMVEC *RESTORE RH/RM INT. VECTCR
004037 026166 JSR  RO,TYPTIM 160 TYPE THE TIMES
0017 T14 :POINTER
004037 026060 JSR RO,SPTYP
001740 P14
000004 EXIT14: SCOPE ;CALL SCOPE ROUTINE
tt'tttttttﬁ'ttttttﬁtt'tttttﬂtt'tt'tﬁtttttttttt'ﬂtt""ttttttttt
S4TEST 15 AVERAGE SEEK TIME WEASUREMENT TEST
:THIS TEST MEASURES THE AVERAGE SEEK TIME BY DOING ALL UNIQUE SEEKS
TBETWEEN 'FC' AND 'LC’, AND MEASURING THE SEEX TIMES. THE TOTAL
TaSEEK TIME FOR ALL SEEKS IS THEN DIVIDED BY THE NUMBER OF SEEKS
«PERFORMED TO PROVIDE AN AVERAGE SEEK TIME VALUE FOR  THE RANGE OF
-sesxs TIMED. MAXIMUM TIME IS 25.0 M
"WARNING = THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN
. &
:,tttttttttt'ﬂ'ttttttttttt'ttttttttt"tttttttt"ttt'ttttttttt'ttt
5115
000240 NOP
033757 001612 001332 BIT  BITS+<15¢2>, TSTNMS -00 THIS TEST?
001002 BNE +6 :BR IF YES
000137 015142 J%  SEOP :NO=-GO TO THE END OF THE FROGRAM
012737 000015 001116 MOV 15 STSTAM ;SET TEST #15 AND CLEAR (SERFLG)
006737 023734 JSR  PC,L ‘LOAD THE PARMETERS FOR THE TEST
012737 013644 001124 Ry #YESTIS SLPERR ;SETUP THE LOOP ON ERROR ADDRESS
013737 002322 001220 MGV RPT,STIMES *GET THE ITERATION COUNT
112737 000031 001131 MOVE  #25.,SERMAX :MAX_ERRORS ALLOWED FOR TEST
012737 000015 001240 mov  #15.8TESTN +;SET TEST NUMBER IN APT MAIL BOX
032777 010000 165426 BIT  #5W12,3SWR ;INHIBIT YYPING TEST NUMBER ?
001406 BEQ 216 :BR IF YES
104401 037265 TYPE GIST STYPE 'TEST'
013746 001240 MOV irssru ~(SP) ,.SAVE STESTN FOR TYPEOUT
104403 TYPOS TYPE=-=0CTAL AS(I]
003 .BYTE 3 ..rvpe 3 DIGIT(S)
000 .BYTE D *:SUPPRESS LEADING ZEROS
005737 001342 TsY CLKSTA ;kKW11=P_CLOCK?
003002 86T 18 *YES==START TEST
000137 015140 JW¥  EXITIS INO=-JUMP TO EXITIS
012737 013556 001122 1$: MOV  #,,SLPADR :SETUP THE LOOP ADDRESS
004037 025500 JSR  RO.SRCHOO D0 A MASSBUS INIT. AND RECAL
000602 . BR 28 :NO_ERROR RETURN
000137 013140 ;e EXITIS *ERROR RETURN-=SCOPE LOOP CALL
012737 013576 001122 28: MOV SLPADR *ERROR LOOP ADDRESS
112737 000105 036510 ROVB  WSEEK.DPB.AS2  :SEEK=COMMAND
005037 03651& CLR  DPB 4+10 *USE TRACK 0 & SECTOR 0
013737 002324 036520 MOV FC.LPB,A+12 :STARTING CYLINDER
012737 015140 001350 ROV #EKITISBYPASS g0 TO EXITS IF ERROR
004037 024076 JSR  RO,CALL-A 160 EXECUTE THE COMMAND
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AVERAGE SECK TIME MEASUREMENT TEST
013636 012737 015140 001222 MOV NEXIT15,SESCAPE ;;ESCAPE TO EXIT1S ON ERROR
013644 TEST1S:
409 013644 012706 001100 MOV ASTACK,SP ;SETUP STACK
410 013650 005037 001472 (LR SKTIN :CLEAR THE SEEX TIMER
413 013656 005037 001474 CLR  SKTIMs2 P
013660 005037 00146 CLR  SKTIM+{ Ponom
013664 005037 001500 CLR  SKTIM+6 .
414 913670 005037 001502 CLR  SKCNT :CLEAR THE SEEK COUNTER
415 013674 005037 001504 CLR  SKCNT+2
415 013700 005037 001506 CLR  SKSIZ :SET SEEK LENGTH TO ZERO
417 013704 005237 (€015C6 1$:  INC  SKSIZ :INCREMENT THE SEEK LENGTH
416 013710 005037 001510 CLR  CYINC :CLEAR THE STARTING INCREMENT
419 013714 023737 001510 001506 28:  CMP  CYINC,SKSIZ r1~1sueo WITH THIS PASS ?
420 013722 007025 BNE 38 NE, NO
422 :TYPE CURRENT SEEK SIZE AND NUMBER OF SEEKS, IF SW12=1
424 013726 032777 010000 165222 BIT  ASW12,aSWR ;SEE_IF SWITCH 12 SET
425 013732 001764 BEQ 18 :1F EQ, NO
626 013734 104401 015046 TYPE 168 : *SEEK SIZE="
427 013740 013746 001506 MOV sxsxz.-(sp) MOVE IT TO THE STACK
428 0137644 004737 022212 JSR  PC,$582D conveat I
429 013750 004737 022442 JSR  PC.$SUPRS YPE 1T
430 013754 104401 015062 TYPE 178 I IMMBER OF SEEKS=’
431 013760 012746 001502 MOV #SKCNT,~(SP)  :SEEK COUNT POINTER
432 J13764 004737 022246 JSR  PC.$DBSD :CONVERT TO ASCII
433 013770 004737 022442 JSR  PC.SSUPRS STYPE IT
43 013774 000743 BR : CONTINUE
436 013776 013737 001510 002346 3S: MOV CYINC.NCI ;SETUP STAPTING ADDRESS
437 014004 063737 002326 002346 ADD  FCNC] :ADD THE STARTING ADDRESS
438 014012 013737 002346 002350 mov  NCi.NC2 :COPY THE STARTING ADDRESS
439 014020 063737 001506 002350 ADD  SKsiZ,Nc2 SENDING CYLINDER
440 014026 023737 002350 002326 (  Ne2,Le seex IF ENDING CYLIADER T0O LARGE
441 014036 101402 BLOS  4$ :IF NO
442 014036 000137 014650 P 148 SFINTSHED OITH THIS PASS
444 014042 004737 023240 4$:  JSR  PC,ST.CLK :RE=INIT THE CLOCK
$45 014046 012777 033526 015314 MOV #ISK,@RMVEC  :RESTORE THE RH VECTUR
447 014054 58:
014054 112737 000105 036510 MOVB  #SEEK,DPB.A+2  ;SEEK=COMMAND
448 014060 03037 036516 (LR  DPB.AH0D :USE TRACK 0 & SECTOR 0
449 014066 013737 002366 036520 MOV  NC1.DPB.A#12  :STARTING CYLINDER
452 014074 012737 015140 001350 mov  #EXiTI5.BYPASS GO 1O EXITIS IF ERROR
433 014102 004037 024076 JSR  RO,CALL.A 60 EXECUTE THE COMMAND
455 04106 005077 165422 6$:  CLR ;STOP_THE CLGCK
456 014112 012777 035102 165410 ROy 185 9Pkv :SETUP_ CLOCK VECTOR IN CASE O/ OVERFLOW
437014120 012777 025662 015262 MOV .  #DORTI,3RMVEC  :CHANGE RMBO VEC
459 014126 005077 165404 78:  CLR ;START COUNT AT ZERO
460 014132 013764 002350 000034 MoV NC2 NCoRMDC(RG)  LUAD CYLINDER ADDRESS
461 014140 012764 000105 00000 MOV §£x.ancs1(n4) START A SEEK
462 014146 012777 000131 165360 MOV 131, 3PKCS :START THE_CLOCK
463 014154 000001 WAIT WAIT ON_INTERRUPT
464 014156 0£2777 000101 165350 BIC  #101,aPKCS :STOP CLOCK

SEQ 0074
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AVERAGE SEEK TIME MEASUREMENT TEST
665 016164 C40300 000012
466 0164172 001
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165106 118:

077 165070 128:

8IT
8tQ
SAVREG
Moy

#8IT14 ,RRDS(R4) ERR=1?
8s s NO==-BRANCH
; SAVE RO-R5

#DTADPB R2 :DPB POINTER
PC.,SVRH?0 *SAVE ALL THF RH/RM REGISTERS
PC.CNTCLR 1G9 CLEAR CONTROLLER

*RESTORE RO-RS
17 “REPORT THE ERROR
#SKI,RM.REG+RMER? ;SEE :F SKI SET
8s ‘1F'EQ, NO

PC,ST. CLK :RE-INIT THE CLOCK
#ISR.RMVEC  :RESTORE THE RH VECTOR
RO, CALL.R :ISSUE A RECAL

58 :TRY AGAIN

3PKC, SKTIN ;ADD THE COUNTER VALUE
SKTIM+2 :ADD ANY (ARRY

SKTIM+4 :ADD ANY CARRY

SKTIM+6 :ADD ANY CAPRY

#1,SKCNT :FOUNT THE SEEK

SKCNT +2 ;o '

NC2.NC1 :GET NEY STARTING CYLINDER
SKS1Z,NC2 :NEW ENDING CYLINCER
NC2.LC :FINISHED IN THIS DIRECTION ?
78 :1F_LOS, NO

LC,NC2 ;SETUP FOR REVERSE SEEK
CYINC NC2 :ADJUST ADDRESS

NC2,NC1 :COPY_ADDRESS

SKSiZ,NC1 :NEW ENDING ADDRESS
PC,ST.CLK sRE=INIT THE CLOCK
#ISR.RMVEC  :RESTORE THE RM VECTOR
NSEEK.DPB.A+2  ;SEEK=COMMAND

DPB.A+10 :USE TRACK 0 & SECTOR 0
NC2.DPB.A+12  :STARTING CYLINDER

#EXIT15,BYPASS ;GO TO EXIT15 IF ERROR

RO,CALL.A :G0 EXECUTE THE COMMAND
aPK(CS ;STOP THE CLOCK
#18$.aPKV s SETUP

CLOCK VECTOR IN CASE OF OVERFLOW
#DORT] ,8RMVEC  ;CHANGE RMBO VECTOR

aPk8 :START COUNT AT ZERO
NC1,RMDC(R4)  :LOAD CYLINDER ADDRESS
#SEEK,RMCST(R4) :START A SEEK

M31,3PKCS *START THE CLOCK
‘WAIT ON INTERRUPT
#101,3PKCS *STOP CLOCK
#1714 RMDS(RG) :ERR=1?
138 *NO~-=BRANCH
:SAVE RO-RS
#DTADPB,R2 :DPB POINTER
PC.SVRH/O *SAVE ALL THE RH/RM REGISTERS
PC.CNTCLR *GO CLEAR CONTROLLER

SEQ 0075
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AVERAGE SEEK TIME MEASUREMENT TEST
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004737
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O=—mO
RERR

040000
023240

033526
024710

104752
01474

001504
002346
001506
002346
002346
002326
002324
001506

001510
013714

023146
023240
033526

037634

040021

036702

014614

001472

001502

002350
002346

002324

014454

13%:

148

15%:

RESREG
EMT
BIT
8EQ
JSR
mMov
JSR

JSR
JSR
MOV

SAVREG
TYPE

SEQ 0076

;RESTORE RO-RS5
:REPORT THE ERROR

#SKI,RM.REG+RMER? ;SEE IF SKI SET
138 ‘IF'EO, NO

PC.ST.CLK
#ISR, SRMVEC
RO, CALL.R
10$

@PK(C,SKTIN
SKTIM+?2
SKTIM+4
SKTIM+6
#1,SKCNT
SKCNT+2

NC1.NL2
SKS1Z NCT
NCY

14$

NC1,FC

128
LC,=(SP)
FC,(SP)
SKSIZ,(SP)+
158

CYINC
2%

PC,CNTCLR
PC,ST.CLK
#1SR,aRMVEC

.MEASUR
SKTIM,R3
SKTIM+2 ,R2
SKTIM+4 R

. COMMA
#SKCNT = (SP)
PC.$DB2D
PC.$SUPRS
,MSGSEK

EXIT1S

*RE-INIT THE cLOCK
*RESTORE THE RH VECTOR
*ISSUE A RECAL

STRY AGAIN

;ADD THE COUNTER VALUE
:ADD ANY CARRY
:ADD ANY CARRY

:ADD ANY CARRY

:COUNT THE SEEK

:COPY ENDING ADDRESS

sNEW ENDING ADDRESS

sSEE _IF THE NEW CYL IS NEGATIVE
c1F MI, YES = FINISHED
sFINISHED ?

s1F HIS, NO

sPUT THE ENDING CYLINDER ON THE STACK
sFIND THE DIFFERENCE

sSEE IF TEST FINISHED

:IF HIS, YES

s INCREMENT THE CYLINDER OFFSET
s CONTINUE

260 CLEAR MASSBUS CONTROLLER
¢RE-INIT THE CLOCK
cRESTORE THE RH VECTOR

:SAVE RO-RS
:TYPE 'AVERAGE SEEK TIME MEASUREMENT'
:LOAD, THE DIVIDEND

:LOAD THE DIVISOR

SFIND THE AVERAGE
:LOAD THE QUOTENT FOR DISPLAY

SERLE.

sAVERAGE SEEK TIME POINTER
sCONVERT TO ASCII

STYPE IT

sTYPE °0 us*

:TYP lQ. e

sSEEK COUNT POINTER
sCONVERT TO ASCII

;TYPE 1T ,

;TYPE "' SEEKS TIMED''
;RESTORE RO-RS

;BR T EXIT15
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AVERAGE SEEK TIME MEASUREMENT TEST
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SR

ASCIZ
.ASCIZ

CLR
CLR
MOV
TST
SAVREG
MOV
JSR

JSR
RESREG
MT

3
EXIT1S: SCOPE

<CRLF>/SEEK SIZE=/

/, NO. OF SEEKS=/

aPK(CS

PS
(SP)+,RO
(SP)+

#DTADPO,R2
PC,SVRH?0
PC.CNTCLR

20

;STOP THE CLOCK

:DROP_THE PRIORITY

:PC OF WAIT+2

;POP _THE PS FROM THE STACK
:SAVE RO-R5

:DPB POINTER

:SAVE ALL THE RH/RM REGISTERS
160 CLEAR COWTROLLER
:RESTORE RO=-RS

:CLOCK OVERFLOWED

:CALL SCOPE ROUTINE

SEQ 0077
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END OF PASS ROUTINE

1 .SBTTL END OF PASS ROUTINE

X223 223X2 3133222832202 2 2232328822223 3333882222323 22332422222322232}/

:«INCREMENT THE PASS NUMBER (SPASS)

;*INDICATE END-OF-PROGRAM AFTER 8. PASSES THRU THE PROGRAM
s«]F THERES A MONITOR GO TO IT

;*]F THERE ISN'T JUMP TO RTURN

015142 $EOP:

015142 104401 015150 TYPE  .65$ ::TYPE ASCIZ STRING

015146 000407 BR 64$ “:GET OVER THE ASCIZ
::658: JASCIZ <CRLF><LF>/END OF PASS/

015166 648

015166 104401 015174 TYPE .67 ::TYPE ASCIZ STRING

015172 000405 BR 66$ *:GET OVER THE ASCIZ
;:678: LASCIZ / ON DRIVE/

015206 668: N

015206 013746 001352 MoV CHKDRV,=(SP)  :;SAVE CHKDRV FOR TYPEOUT

015212 104403 TYPOS ;GO _TYPE=-OCTAL ASCII

015214 002 BYTE 2 *3TYPE 2 DIGIT(Ss

015215 000 BYTE O $SSUPPRESS LEADING ZEROS

015216 005737 001126 TST SERTTL *ANY ERRORS DETECTED ?

015222 001420 BEQ 1$ *BR IF NO

015226 104401 015232 TYPE  ,69S *;TYPE ASCIZ STRING

015230 000412 BR 688 12GET OVER THE ASCIZ
::698: .ASCIZ / ERRORS DETECTED=/

015256 68s:

015256 013746 001126 MOV SERTTL.~(SP)  ;;SAVE SERTTL FOR TYPEQUT

015262 104402 TYPOC 2360 TYPE=--OCTAL ASCII(ALL DIGITS)

015264 005037 001126 18: CLR SERTTL *CLEAR ERROR TOTAL

015270 005037 001116 CLR STSTNM +;ZERO THE TEST NUMBER

015274 005037 001220 CLR STIMES $3ZERO THE NUMBER OF ITERATIONS

015300 005237 001242 INC $PASS ‘S INCREMENT THE PASS NUMBSR

015304 042737 100000 001242 BIC #100000,8PASS  ::DON'T ALLOW A NEG. NUMBER

015312 005327 DEC (PC)+ ::L00P?

015314 000010 $SEOPCT: .WORD 8.

015316 003027 BGT $SDOAGN ;2 YES

015320 012737 MOV (PC)+,3(PC)+  ;;RESTORE COUNTER

015322 000010 SENDCT: .WORD 8.

015324 015314 $EOPCT

015326 104401 015334 TYPE  .658 :sTYPE ASCIZ STRING

015332 000407 BR 64$ S:GET OVER THE ASCIZ

015352 3225” LASCIZ <CRLF>/END OF TEST/<CRLF>

015352 104401 015402 TYPE  ,S$ENULL sTYPE NULL CHARACTER

015356 013700 000042 $3ET42: MOV arne2 RO *:GET MONITOR ADDRESS

015362 001405 BEQ $DOAGN *SBRANCH IF NO MONITOR

015364 000005 RESET 13CLEAR THE WORLD

015366 004710 SENDAD: JSR PC. (RO) $:60 TO MONITOR

015370 000240 NOP +3SAVE ROOM

015372 000240 NOP +:FOR

015374 000240 NOP SIACTN

015376 $DOAGN:

015376 000137 JMP 3(PC)+ ; ;RETURN

015400 015409 SRTNAD: .WORD  RTURN

015402 37 377 000 S$ENULL: .BYTE =1,-1,0 ;sNULL CHARACTER STRING
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END OF PASS ROUTINE

2

3 015406 012706 001100 RTURN: MOV #STACK, SP ;RESTORE STACK

L 015412 004737 020134 JSR PC,STKINT ‘MAKE SURE KEYBOARD INTERRUPT AND

5 015416 0046737 023240 JSR PCOST.CLK “INITIALIZE THE €LOCK

6 015422 000137 (05102 JMP RSFART “RETURN TO RESTART
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APT COMMUNICATIONS ROUTINE
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000200
000001
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000040

000001
000001

000001

015670
000001
000100
000004
000002
001234

001250

001250

001252
000004

000004
000002
177776
017116
015672
001254
001234

000004
00

015670

015672
015670

015672

001254
001255

000004

001234

015602
000004

001236
000004

.SBTTL APT COMMUNICATIONS ROUTINE

. AAAAR AN RAAN N AN AN A AR A NANNAN AR AN N AR ANNNANAANNANAANARNANAANO AN AR

$ATY1: MOV  #1.8FFLG ::T0 REPORT FATAL ERROR
SATY3: MOVB  #1.$MFLG 2:T0 TYPE A MESSAGE

erR SATY(C
SATY4: MOVB #1 ,SFFLG :.70 ONLY REPORT FATAL ERROR

SATYC:
MOV RO,~(SP) :;PUSH RO ON STACK
MOV R1,~(SP) *3PUSH R1 ON STACK
TSTB  SMFLG L3SHOULD TYPE A MESSAGE?
8EQ s *:1F NOT: BR
CMP8  WAPTENV,SENV  ;:OPERATING UNDER APT?
BNE {3 +:1F NOT: BR
BITB  WAPTSPOOL,SENVM ::SHOULD SPOOL MESSAGES?
8EQ 3s ::1F NOT: B8R
MOV 34 (SP) ,RO +:GET MESSAGE ADDR.
ADD #2,4(SP) ::BUMP RETURN ADDR.
18: ST $SMSGTYPE :;SEE 1F DONE W/ LAST XMISSION?
BNE 18 J:1F NOT: WAIT
MOV RO, SMSGAD $3PUT ADDR IN MAILBOX
2s: gzga 5@6)4 “SFIND END OF MESSAGE
SuB $MSGAD ,RO ::SUB START OF MESSAGE
ASR RO *3GET MESSAGE LNGTH IN WORDS
MOV RO, SMSGLGY *:PUT LENGTH IN MAILBOX
ggv gg.snscrvps SSTELL APT TO TAKE MSG.
3s: MOV 34(SP) .48 ::PUT MSG ADDR IN JSR L INKAGE
ADD #2,4(SP) - :BUMP RETURN ADDRESS
MOV 179776,~(SP)  ;:PUSH 177776 ON STACK
JSR PC,STYPE :3CALL TYPE MACRO
g:: LWORD O
108:  T1STB  SFFLG ::SHOULD REPORT FATAL ERROR?
BEQ 128 S:IF NOT: BR
ST SENV *SRUNNING UNDER APT?
BEQ 128 *31F NOT: BR
118: ST SMSGTYPE S:FINISHED LAST MESSAGE?
BNE 11$ s:1F NOT: WAIT
MOV @4 (SP) .SFATAL  ;;GE7 ERROR #
ADD #2.,4(SP) - -BUMP RETURN ADDR.
INC SMSGTYPE ;3TELL AP TO TAKE ERROR

128: CLRB $FFLG :sCLEAR FATAL FLAG
CLRB SLFLG ;CLEAR LOG FLAG
CLRB SMFLG s sCLEAR MESSAGE FLAG
::POP STACK INTO R}
::sgP STACK INTO RO

RTS PC TURN
$MFLG: .BYTE 0 s sMESSG. FLAG
SLFLG: .BYTE 0 ::LOG FLAG
$FFLG: .BYTE O s sFATAL FLAG

-EVEN
APTSIZE = 200
APTENY = 001
APTSPOOL= 100
APTCSUP = 040

SEQ 0080
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ERROR HANDLER ROUTINE

.SBTTL ERROR HANDLER ROUTINE

I R L T T T Y Y R R I R LT R T T
'THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:«SAVE (HE ERROR ITEM NUHBER AND THE ADDRESS OF THE ERROR CALL
S«AND GO TO TYPERR ON ERRO
;«THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

eSW15=1 HALT ON ERROR
eSW13=1 INHIBIT ERROR TYPEOUTS
tSH10-1 BELL ON ERROR
-3283-1 LOOP ON ERROR
(& }
e ERROR N : ;ERROR=EMT AND N=ERROR ITEM NUMBER
015676 105037 016334 SERROR: CLRB  IBSAVE ;:CLEAR THE ITEM BYTE SAVE LOCATION
015700 104407 CKSWR TEST FOR CHANGE IN SOFT-SWR
015702 032777 000400 163244 BIT #SW08,3SWR *$END ERROR MESSAGE TO TTY?
015710 001411 BEQ 7 $YES=--BRANCH
015712 005737 001326 ST LPTAVL 1S THERE A LINE PRINTER AVAILABLE?
015716 oouoe BEQ 7$ NO--BRANCH
015720 013737 001556 001164 MOV LPS,STPS LYES=~SETUP STATUS
015726 013737 001556 001166 MOV LPB,STPB *AND BUFFER nes.'s FOR LINE PRINTFR
015734 105237 001117 78: INCB  SERFLG ..ser THE ERROR FLAG
015740 001775 BEQ 7% *DON'T LET THE FLAG GO TO ZERO
0157242 013777 001116 163206 MOV STSTAM.3DISPLAY -:DISPLAY TEST NUMBER AND ERROR FLAG
015750 032777 002000 163176 8IT #81T10.aSWR *:BELL ON ERROR?
015756 001402 BEQ 1$ TINO = SKIP
015760 104401 001224 TYPE LL $:RING BELL
015764 005237 001126 1s: INC
015770 011637 001132 MOV (SP) , SERRPC $:GET ADDRESS OF ERROR INSTRUCTION
015774 162737 001132 SUB #2,$ERRPC
016002 117737 163124 001130 MOVB  QSERRPC.SITEMB ;:STRIP AND SAVE THE ERROR ITEM CODE
016010 032777 163136 8IT #BIT09,aSUR SSSEE IF LOOP ON ERROR 1S SET
016016 001060 BNE 10048 : BRANCH AROUND ROUTINE IF SO
016020 122737 000177 001130 (P8 #177,.$1TEMB S:SEE IF THIS IS THE POWER FAIL CALL
016026 001454 B8EQ 1004$ : JBRANCH AROUND ROUTINE IF IT IS
016030 105737 016334 TSTB  IBSAVE SSSEE IF THIS IS THE 2ND ERROR CALL IN THIS ROUTINE
016034 001047 BNE 10038 S:BRANCH IF SO
016036 022737 177777 016332 e #-1,CPSAVE :3SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
016044 001445 BEQ 1004$ **BRANCH IF SO
016046 013746 000004 MOV ERRVEC,-(SP)  :>SAVE CONTENTS OF ERROR VECTOR
016052 012737 016070 000004 MOV #1000 ERRVEC  ::SETUP 'TRAP' RETURN ADDRESS
8}6060 013737 177766 016332 ggv 155766 ‘CPSAVE  ::MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
0125§5 335%39 177777 016332 1000S: MOV #-1,CPSAVE ::SET CPU ERROR REGISTER TIMEOUT INDICATOR
016076 012716 016104 MoV #1018, (SP) TSSETUP RETURN ADDRESS
016102 000002 RTI
016106 012637 000004 1001$: MOV (SP)+,ERRVEC  ::RESTORE CONTENTS OF ERROR VECTOR
016110 022737 177777 016332 10028: (MP #-1,CPSAVE ;:SEE_IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
016116 001420 BEQ 10048 *BRANCH IF $0
016120 032737 000001 016332 8IT #B1T00, CPSAVE ..see IF POWER MONITOR BIT IS SET IN CPU ERR REG
016126 001474 BEQ 1004$ *BRANCH IF OK
016130 042737 000001 177766 BIC #BIT00,177766  ::CLEAR THE BIT FOUND SET
016136 113737 001130 016334 MOVE  SITEMB.IBSAVE - -MAKE IBSAVE NON-ZERO FOR DUAL ERROR CALL
016144 112737 000177 001130 MOVB  #177,SiTEM8 1iSET SITEMB TO SPECIAL POWER FAIL POINTER
016152 000402 BR 1004§ *“BRANCH OVER IBSAVE CLEARING




E 7
(ZRNGAO RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 17-1 SEQ 0082
ERROR HANDLER ROUTINE

8‘!'2]'216 105037 016334 }882% CLRB IBSAVE ;s CLEAR [BSAVE SO 2ND TIME THROUGH cXITS
016160 032777 020000 162766 BIT #BIT13,3SWR ::SKIP TYPEQUT IF SET

016166 001004 BNE 208 ::SKIP TYPEOQUTS

016170 004737 016336 JSR SC,TYPERR ::G0 TO USER ERROR ROUTINE

8;2558 104401 001231 208 TYPE -SCRLF

016200 122737 000001 001254 cMPB N#APTENV, SENV ..RWING 1.4 APT MODE

016206 001007 BNE 2% :;NO SKIP APT ERROR REPORT

016210 113737 001130 016222 mMovae S$ITEMB, 218 SEF ITEM NUMBER AS ERROR NUMBER

016216 004737 015444 JSR PC.SATY4 ..REPORT FATAL ERROR TO APT

016222 000 213: .BYTE 0

016223 000 .BYTE 0

016226 000777 228: BR 228 sAPT ERROR LOOP

016226 105737 016334 2s: TSTB 18SAVE ..SEE IF IBSAVE IS LOADED

016232 001005 BNE 3s s;BRANCH IF NOT =~ NO HALT ON PWR MON BIT ERROR
0162346 005777 162714 TST aSWR scHALT ON ERRON

016240 100002 8PL 3s ..SKIP IF CONTINUE

016242 000000 HALT SHALT ON ERROR!

8}2522 104407 3 CKSWR $iTEST FOR CHANGE IN SOFT-SWR

016246 105737 016334 1ST8 IBSAVE ..SEE IF ITEM BYTE SAVE LOCATION HAS AN ERROR CALL
016252 001230 BNE 7$ sBRANCH BACK TO CALL ORIGINAL ERROR
016254 032777 001000 162672 BIT #81T09,3SWR ..LOOP ON ERROR SWITCH SET?

016262 001402 8EQ 43 s8R IF NO

016264 013716 001124 MoV SLPERR, (SP) $3FUDGE RETURN FOR LOOPING

016270 005737 001222 48: TST SESCAPE ::CHECK FOR AN ESCAPE ADDRESS

016274 001402 8EQ 58 : sBR IF NONE i
8}2%3 013716 001222 58 Mov $SESCAPE, (SP) ; :FUDGE RETURN ADDRESS FOR ESCAPE

016302 022737 015366 000042 cMP #SENDAD , 3442 ssACT~11 AUTO-ACCEPT?

016310 001001 BNE 6$ ::BRANCH IF NO

8}2;}(2’ 000000 68 HALT s YES

016314 013737 001550 001164 MoV TPS,$TPS sSET STATUS AND BUFFER REG.'S

016322 013737 00155¢ 001166 Mov TP8,$TPB SFOR (TY

016330 000002 RTI ;RETURN FROM ERROR CALL

016332 000000 CPSAVE: .WORD O 3:LOCATION TO SAVE CPU ERROR REG CONTENTS
016334 000000 IBSAVE: .WORD O ;;LOCATION TO SAVE ITEM BYTE
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TYPERR -~ TYPE ERROR ROUTINE
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SEQ 0083

.SBTTL TYPERR = TYPE ERROR ROUTINE
;THIS ROUTINE USES THE ''ITEM CONTROL BYTE ' (SITEMB) TO DETERMINE

;WHICH ERROR IS TO BE REPORTED,

IT THEN OBTAINS, FROM THE '‘ERROR

sTABLE'' (SERRTB), AND REPORTS THE APPROPIATE INFORMAT 1 ON
;CONCERNING THE ERROR.

s CALL

TYPERR:

1$:

23:
3s:

48:

;:658:
64$:
5%:

JSR
RETURN

BR
ASCIZ

MOV
ASL
8CC
coM

BNE
TYPE

PC, TYPERR
STSTNM,STMPO  ;SAVE THE TEST NUMBER
“SAVE RO - RS
#4 RO *FORM TEST PC
RO, SREGO 1COPY RO-RS IN SREGO-SREGS
R1.SREG1
R2.SREG2
R3.SREG3
R& . SREG&
RS SREGS
$1TEMB RO ;PICKUP ERROR ITEM NUMBER
#177 R0 *SEE IF THIS ERROR CALL IS SPECIAL POWER FAIL CALL
Af “BRANCH IF NOT
STESIN,PFTSTN  :GET TEST NUMBER
;:recu,no ‘MOVE POWER FAIL ERROR CALL TABLE TO RO
RO,R1 ;AND COPY IT INTO R1
38 “FORM INDEX FOR ERROR TABLE
RO
RO
2 -1$ ERROR > 37?
FITEMG1-SERRTB,RD -YES=-FORM OFFSET
#SERRTB RO :FORM ADDRESS
(RO) +,4$ *GET ERROR MESSAGE (EM) POINTER
98 *BRANCH IF THERE ISN'T ONE
PC. INCEC : INCREMENT ERROR COUNT
LSCRLF TCARRIAGE RETURN = LINE FEED

0 ;"EM° POINTER GOES HERE
#61,R1 sSPECIAL ERROR ITEM NUMBER?
9s s NO=-BRANCH

SVSTAT R1 cGET STATUS/ERROR INDICATOR
R1 :STRIP 'DONE™ BIT (BIT07)

:STRIP "ERROR'’ BIT (BIT15)
;1ST ADDRESS ON STATUS MESSAGE POINTERS

R1
#STATBL R2
R3 sCARRIAGE RETURN-LINE FEED SWITCH

.658 2:TYPE ASCIZ STRING

648 ;2GET OVER THE ASCIZ

/ (/

(R2)+,78 :MESSAGE PUINTER

R1 :TYPE THIS MESSAGE?

3 3 sNO=-BRANCH
R3 JYES==TYPE A ‘'CR" £ "LF'?
6$S sNO=-BRANCH

+SCRLF JYES

p——
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TYPERR - TYPE ERROR ROUTINE
59 016556 104401

63 016566 104401 040053

66 016576 104401 016604

016602 000401
016606
67 016606 012037 016622
68 016612 001404
69 016614 104401 001231
70 016620 104401
71 016622
72 016624 012001
73 016626 001450
74 016630 005005
75 016632 012000
76 016634 012002
77 016636 001441
78 016640 005105
79 016642 104401 001231
80 016646 112003
81 016650 112004
82 016652 006004
83 016654 103403
84 016656 013146
016660 104402
85 016662 000402
86 016664
016664 013146
016666 104405
87 016670 005303
88 016672 001403
89 0166746 104401 040053
90 016700 000764
91 016702 005302
92 016704 003421
93 016706 104401 001231
94 016712 005105
95 016714 001002
96 016716 104401 040053
97 01672¢ 012037 016730
98 016726 104401
99 016730 000000
100 016732 104401 001231
101 016736 005705
102 016740 001342
103 016742 104401 040053
104 016746 000737
105 016750 104413
106 016752 000;07
107 016754 016764 017046
108 016764 120 117
109 017046 124 105

6$:
78:

12%:
13s:

148%:

15%:

16$:

17%:

18$:

198:
208:

017100 PFECH:

127 PFECH1:

123 PFECH2:

BR
.ASCIZ

MOV
BEQ
TYPE
TYPE
. WORD
MoV
8EQ

TYPE
8R
:ESREG

PFECH1, precnz
2POWER MON]

+ASCIZ
ASCIZ

(RO)+,108
1%
~SCRLF

0
(RO) +,R1
208

RS
(RO)+,RO
(RO)+,R2
198

R5
.SCRLF
(RO)+,R3
éRO)* Ré

148
3(R1) +,-(5P)

158

8(R1) ¢+ ,~(SP)

R3
TR Ks2
13:

; bNKSZ
(RO)+,18%

0
SCRLF
RS

-

JMESSAGE >0INTER GNES HERE
¢MORE TO TYPE?

:NO==BRANCH
s TYPE 2 BLANKS

;LOOP

;BRANCH -~ NOT FINISHED
::TYPE ASCIZ STRING
2:6cT OVER THE ASCIZ

;PICK UP DATA HEADER (DH) POINIER
;BRANCH IF NONE
;CARRIAGE RETURN-=LINE FEED

:'DH’’ POINTER GOES HERE

:PICKUP DATA TABLE (DT) POINTER
:BRANCH IF NONE

:SET INDENT SWITCH

:DATA FORMAT iDF) POINTER
:NUMBER OF DH'S TO TYPE
BRANCH IF DH NUMBER IS 0
:NO_INDENT

CARRIAGE RETURN-LINE FEED
:NUMBER OF DATA WORDS TO TYPE
sAND HOU TO _TYPE THEM

;OCTAL OR PECIMAL?

:DEC IMAL~~BRANCH

::SAVE @(R1)+ FOR TYPEOUT

;:G0 TYPE--OCTAL ASCII(ALL DIGITS?

..aAVE a(R1)+ FOR TYPEOUT
:60 TYPE--DECIMAL ASCII WITH SIGN
: MORE MERS TC TYPE?

NO ~BRANTH

STYPE 2 BLANKS

*LO0P

:MORE DH'S?
NO-BRANC
SYES==START A NEW LINE
< INDENT?

*NO~~BRANCH

STYPE 2 BLANKS

;GET NEXT DH

AND TYPE IT

:DH POINTER GOES HERE
*CARRIAGE RETURN~LINE FEED
< INDENT?

N0'°BRAN

TYPE 2 BLANKS

. LOOP
RE;TORE RO - RS

RE TURN
PFECHS, PFELHG ;WORDS DEF INING TABLES BELOW
ITOR BIT IN CPU_ERROR RECISTCR FOUND SET?

?TESTNO ERR PC CPUERREG?

SEQ 0084




110 .EVEN
m 817108 017116 001132 016332 PFECH3: .WORD
11% 17710 000001 PFECH4: .WORD
1 01711§ 003 .BYTE
114 01711 000 .BYTE
115 017114 000600 PFTSTN: .WORD
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TYPERR - YYPE ERROR ROUTINE

QOW—

PFTSTN,SERRPC, CPSAVE, 0
;- NUME

ER OF DATA HEADERS
NUB R OF WORDS IN DATA TABLE
ALL 3 NUMBERS ARE OCTAL
CONTAINS TEST NUMBER FM PF BIT ERROR

SEQ 0085
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TYPE ROUT INE
1

017116

o
puurd
~
-
N
N

[elelelelelelelelelalele]
b md o b b b e e i b md ed
NNSNNNNNNNNY

b o b b md

017176

~
—b b
NN
[« 2 0

RERS

[elelelelce BN oleclalalelelelelglealelelalele)
b b end b b —d e cmd and b b and cnp B cnd b b b —d —d
~
N
&~
'

001173

000002
000001

000100

017166
015434

000040

000002
000011
000200

017446

017330
001172

001170
000001

017330
017446

001254
001255

001255

.SBTTL TYPE ROUTINE

T L L LS L T AR T

'RWTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

*«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
$*NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
:*NOTEQ: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

-'NOTE : SFILLC CONTAINS THE CHARACTER TO FILL AFTER.
'C LL:
'1) USING A TRAP INSTRULCTION
OR TYPE .MESADR :sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
.
;' TYPE
. MESADR
:'
STYPE: T1STB STPFLG ..IS THERE A TERMINAL?
8PL 18 :BR ]F YES
HALT .,HA..T MERE IF NO TERMINAL
B8R I LEAVE
18 MoV RO =(SP) ..SAVE RO
Moy OZ(SP) RO ..GET ADDRESS OF ASCIZ STRING
CmP8 IAPTENV.SENV UNNING IN APT MODE
BNE 62% MO GO CHECK FOR APT CMSOLE
8IT8 NAPTSPOOL , SENVYM ..SPOOL MESSAGE TO AP
BEQ 628 ::ND,GD CHECK FOR CCN SOLE
MCV RO,618 2:SETUP MESSAGE ADDRESS FOP APT
JSR PC, JSATY3 ..SPOOL MESSAGE TO APT
618: WORD O JMESSAGE ADDRESS
62! 8118 FAPTCSUP, SENVM ..APT CONSOLE SUPPRESSED
BNE 608 ::YES,SKIP TYPE OUT
28: MovB (RO)’."(SP) ..PUSH CHARACTER TO BE TYPED ONTO STACK
BNE 43 ::BR IF IT ISN'T THE TERMINATOR
TST (SP)+ ..IF TERMINATOR POP IT OFF THE STACK
608 : MoV (SP)+,R0 :RESTORE RO
3s: ADD ", (SP) .':ADJUST RETURN PC
RT] : :RETURN
48: gﬁelo’s #HT, (SP) ::BRANCH [F <HT>
S'F‘IE’B ggRLF.(SP) ::BRANCH IF NOT <CRLF>
1£1) (SP)+ ;POP  <CRX<LF> EQUIY
IEEEF ,,TYPE A CR AND LF
CLRB SCHARCNT ;:CLEAR CHARACTER COUNT
BR 23 ::GET NEXT CHARACTER
5%: JSR PL,STYPEC ;260 TYPE THIS CHARACTER
6%: (MF8 $FILLC,(SP)+ ,,IS IT TINE FOR FILLER CHARS.?
BNE 2% ;:JF NO GO GET NEXT CHAR.
MoV SNULL ,~(SP) 22GET & OF FILLER CHARS. NEEDED
J3AND THE NULL CHAR.
7$: DECB 1(SP) ;:DOES A NULL NEED TO BE TYPED?
BLY 6% ::BR IF NO=--GO POP THE NULL OFFf OF STACK
JSR PC,STYPEC ::60 TYPE A NULL
DECB $CHARCNT ;:D0 NOT COUNT AS A COUNT
BR 78 ;:LO0P

SEQ 0086




L ZRNGAQ RM80 FCTNL PT4 MACRO V0&4.00 15-JAN-82 07:05:59 PAGE 19-1

TYPE ROUTINE

Soae
8ﬂ#<>cu>cwuc«:gz

NN NN NN SNNN NSNS N
KR

354

[elalelelelelalelelelelalolelolo o)
b D e e e o o o o e D ool ord o o o e ik

017450

P
g?‘
N

QO -
(=1=1V"]
V=)

NONNWNNN

(=)
w

35 8SxR2
WV =N

-
-—
COOWIN NOONOMUN SONNININON

[« F= 03
NNNWNY CFN\FV%&
bbb N = NI NN NN

R
NN

001366

000040
017330
000007 017446

161624
161620
177600
000023
161600
161574

177600
000021

161556

000002 161550
000015 000002

017446
000012 000002

sHORJZONTAL TAB PROCESSOR

8s: MOoVe

$: JSR
BlT18
BNE
TST
BR

$TYPEC:

1018:

102$:
108:

BR
18: (4, )

S$CHARCNT : . WORD

$TYPEX: RTS

2 _(SP)
PC.$TYPEC
g;.scm\ncm

(SP)+
2%

o31KS

108
3$TKB, = (SP)
#1776060.(5P)
#SXOFF , (SP)
1028

asTKB, (SP)
#177600, (SP)
#SXON, (SP)
1018

(SP)+
?STPS

0s
2(SP) ,as$TP8
{gR.Z(SP)

;sREPLACE TAB WITH SPACE
;s TYPE A SPACE

::BRANCH IF NOT AT

::TAB STOP

;;POP SPACE OFF STACK
:2GET NEXT CHARACTER

;:CHAR IN KYBD BUFFER?
N IF NOT
::GET CHAR

::STRIP EXTRANEOUS BITS
::WAS CHAR XOFF

;:BR IF NOY

::WAIT FOR CHAR

::GET CHAR
;:SIRIP IT
coWAS IT XON?
::BR IF NOT

s:FIX STACK
ssWAIT UNTIL PRINTER IS READY

::LOAD CHAR TO BE TYPED INTO DATA REG.
::18 C?:RACTER A CARRIAGE RETURN?

; sBRANCH IF NO
ssYES==CLEAR CHARACTER COUNT

ovExlT

;1S CHARACTER A LINE FEED?
; sBRANCH IF YES

2;COUNT THE CHARACTER

2 CHARACTER COUNT STORAGE

SEQ 0087
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BINARY TO OCTAL (ASCII) AND TYPE

SEQ 0088

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

ALAAAAAAA AR R AR AR AR AR A ARl iR dl s iRttt diiiidiiltnd])

s*THIS ROUTINE IS USED TO CHANGE A 16-8BIT BINARY NUMBER TO A 6~DIGIT

s*OCTAL (ASCI]) NUMBER AND TYPE IT,
;*STYPOS=-=-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

s*CALL:

seCALL:
- %

MoV

NUM,-(SP)

ot MoV NUM,-(SP) ::NUMBER TO BE TYPED

M TYPOS ssCALL FOR TYPEOUT

H BYTE N ;cN=1 TN 6 FOR NUMBER OF DIGITS TO TYPE
v BYTE N J:M=1 0RO

:* ;:1=TYPE LEADING ZEROS

ot ::0=SUPPRESS | EADING Z2EROS

‘t

::NUMBER TO BE TYPED

® TYPON 22CALL FOR TYPEOUT

;t

:'%HfOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

.t :

;¥ MoV NUM,-(SP) ;:NUMBEK TO BE TYPED

® TYPOC 2sCALL FOR TYPEOUT
017452 017646 000000 $TYPOS: MOV a(SP) ,-(SP) ;:PICKUP THE MODE
017456 116637 000001 017675 MOV8 1(SP) ,SOFILL ;:LOAD ZERO FILL SWITCH
0174 112637 017677 MOV8 (SP)+ ,SOMODE+1 ;:NUMBER OF DIGITS TO TYPE
017470 062716 000002 ADD #2.(SP) 2:ADJUST RETURN ADDRESS
017476 000406 8R STYPON
017476 112737 000001 Q17675 STYPOC: MOVB #,80F]ILL J:SET THE ZERO FILL SWITCH
017504 112737 100006 017677 Move #6,30MODE +1 sSET FOR SIX(6) DIGITS
017512 112737 000005 017674 STYPON: MOVB #5 .30(NT JsSET THE ITERATION COUNTY
017520 010346 mov R3.-(SP) J:SAVE R3
017522 010446 MoV R&,-(SP) J:SAVE R4
017524 010546 MoV RS,~(SP) ::SAVE RS
017526 113704 017677 Move SOMODE +1 R4 J2GET THE NUMBER OF DIGITS TO TYPE
017532 005404 NEG R4
017534 062704 000006 ADD #6,R4 J:SUBTRACT IT FOR MAY., ALLOWED
017540 110437 017676 MOovB R4, J2SAVE [T FOR USE
017544 113704 017675 Movse $SOFILL R4 ;2GET THE ZERO FILL SWITCH
017550 016605 000012 MOV 1§(SP).R ;:PICKUP THE INPUT NUMBER
017554 005003 (LR R :;CLEAR THE OUTPUT WORD
017556 006105 18: ROL RS ;:ROTATE MS8 INTO '°C
017560 000404 BR 38 ::60 DO MS8
017562 006105 28: ROL RS ;2FORM THIS DIsIT
017564 006105 ROL RS
017566 006105 ROL RS
017570 010503 MoV R5.R3
017572 006103 3s: ROL R3 ;:GET LSB OF THIS DIGIT
017574 105337 017676 DECB S$OMODE JsTYPE THIS DIGIT?
017600 1 12 BPL 7% ;:8R IF NO
017602 042703 177770 B8IC #177770,R3 ::GET RID OF JUNK
017606 001002 BNE 43 ::TEST FOR O
017610 005704 TST R4 ::SUPPRESS THIS 0?
0172612 001403 BEQ 5SS ;:BR IF YES
017614 005204 4S: INC Ré ::DON'T SUPPRESS ANYMORE 0°'S
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017616 052703 000060 BIS #'0,R3 ::MAKE THIS DIGIT ASCII
017622 052703 000040 5$: 8IS 2R3 SSMAKE ASCII IF NOT ALREADY
017626 110337 017672 mov8 R34S *“SAVE FOR TYPING
017652 106401 017672 TYPE 8 1260 TYPE THIS DIGIT
017636 105337 017674 78: DECB  $OCNT *SCOUNT By 1
017642 003347 BGT 2s 1:BR IF MORE TO DO
037644 002402 BLT 6$ *:BR IF DONE
017646 005204 INC R4 STINSURE LAST DIGIT ISN'T A BLANK
017650 000744 B8R 28 2260 DO THE LAST DIGIT
017652 012605 68: MOV (SP)+,RS :SRESTORE RS
017654 012604 MOV (SP)+.Ré& ‘*RESTORE Ré&
017656 012603 MOV (SP)+.R3 *:RESTORE R3
017660 016666 000002 000004 MOV 2(SP) .4 (SP) “%SET THE STACK FOR RETURNING
017666 012616 MOV (SP)+.(SP)
017670 090002 RTI ; ;RETURN
017672 000 8s: .BYTE 0 *STORAGE FOR ASCII DIGIT
017673 000 BYTE 0 *STERMINATOR FOR TYPE ROUTINE
017674 000 $OCNT: .BYTE O S:OCTAL DIGIT COUNTER
017675 000 $SOFILL: .BYTE 0 *32ERO FILL SWITCH
017676 000000 SOMODE: .WORD O *NUMBER OF DIGITS TO TYPE
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CONVERT BINARY TO DECIMAL AND iYPE ROUTINE

SEQ@ 0090

.SBTTL CONVERT BINARY TO DECIMAL AND TYPF ROUTINE

R L L e e L L L i i ainditadede
:2THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER T0 A 5-DIGIT
;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
:«NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED

;*BEFORE THE FIRST DIGIYT OF THE

;*REPLACED WITH SPACES.

s*CALL:
IR |

.

$TYPDS:

020200
000020

000055 000001
005000 1$:
020114

12 000040

005002 2s:
020104

160105 3s:

060105 4$:

106316 58:
000001 177777

000060 68:
000040 78:

000010

105720 8s:

177777 177776
05013 9s:

MOV
TYPDS

NUM, - (SP)

RO,-(SP)
R1.-(SP)
R2.-(SP)
R3.-(SP)

RS =(SP)
#20200,~(SP)
20(SP) .RS

18

RS

#'=,1(5P)

RO

#$DBLK ,R3
r (RS

R
$DTBL (RO) ,R1
R1,R5

R2
3

8$

RS ,R2
¢$

(SP)+

9s
=1(SP),=-2(R3)
(R3)

(SP)+,RS
(SP)+,R3

(SP)+ ,R2
(SP)+,R1

NUMBER. LEADING ZEROS WILL ALWAYS BE

;sPUT _THE BINARY NUMBER ON THE STA(K
;;60 TO THE ROUTINE

:;PUSH RO ON STACK

;;PUSH R1 ON STACK

;sPUSH R2 ON STACK

;;PUSH R3 ON STACK

;;PUSH RS ON STACK

s2SET BLANK SWITCH AND SIGN
;;GET THE INPUT NUMBER

;:BR IF INPUT IS POS.

;;MAKE THE BINARY NUMBER POS.
J;MAKE THE ASCII NUMBER NEG.
:;ZERC _THE CONSTANTS INDEX
:sSETUP THE OUTPUT POINTER
2;SET THE FIRST CHARACTER TO A BLANK
:;CLEAR THE BCD NUMBER

ssGET THE CONSTANT

;;FORM THIS BCD DIGIT

;;BR _IF DONE
:: INCREASE THE BCD DIGIT BY 1

;:ADD BACK THE CONSTANT
::CHECK IF BCD DIGIT=0
;:FALL THROUGH IF O
::STILL DOING LEADING 0°'S?
::BR IF YVES

JsMSD?

2:BR IF NO

::YES==SET THE SIGN

J:MAKE THE BCD DIGIT ASCII

;:MAKE IT A SPACE IF NOT ALREADY A DIG
:2PUT THIS CHARACTER IN THc QUTPUT BUF
;:JUST INCREMENTING

;:CHECK THE TABLE INDEX

::6G0 DO THE NEXT DIGIT

::G0 TO EXIT

::GET THE LSD

::60 CHANGE TO ASCII

::WAS THE LSD THE FIRST NON-ZERO?

;:BR JF NO

;:YES==SET THE SIGN FOR TYPING

;:SET THE TERMINATOR

;:POP STACK INTO RS

::POP STACK INTO R3

::POP STACK INTO R2

;:POP STACK INTO R1

IT
FER
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020064 012600 MoV (SP)+ RO :;POP STACK INTO RO
020 104401 020114 TYPE 1 $DBLK :sNOW TYPE THE NUMBER
020072 016666 000002 000004 MOV ¢(SP) ,4(SP) . sADJUST THE STACK
020100 012616 MOV {SP)+,(5P)
020102 000002 RTI :sRETURN TO USER
020104 023420 $0T8L: 10000.
020106 001750 1000.
020110 000144 100.
020112 000012 10.
020114 $DBLK: .BLKW 4
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TTY INPUT ROUTINE

2% 000000
26 000000
gg 000000

020133

020134 020124

?
; 020132 020126
7
020162 012737 000200 000062

020174 012777 000100 160756
020202 000207

020204 117746 160752

020224 000002
020226 021627 000003

020234 104401 021346
020240 004737 020134

020246 000137 021410
020252 021627 000007

001004
020260 022737 000176 001154
020266 001500

020270

020270 022737 000001 020124
020276 001004

020300 104401 001224

.SBTTL TTY INPUT ROUTINE

. "tt*tt'tttt"tttt'tttttttttttitttttt'ittttittttttttttt"tttttttt

.ENABL LSB

S$TKCNT: .WORD O ;;NUMBER OF ITEMS IN QUEUE
$TKQIN: .WORD 0 ;c INPUT POINTER

$TKQOUT: .WORD 0 ;s OUTPUT POINTENX

$TKQSRT: .B'kB 1 ;s TTY KEYBOARD QUEUE

s*TK INITIALIZE ROUTINE
;«THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE
:*SETUP THE INTERRUPT VECTOR AND TURN ON THE XEYBOARD INTERRUPT

SxCALL:
i JSR
v RE TURN

$TKINT: CLR $TKCNT :;CLEAR COUNT OF ITEMS IN QUEUE
MOV #STKQSRT.STKQIN ::MOVE THE STARTING ADDRESS OF THE

PC,STKINT

MOV $TKQIN,STKQOUT . ;QUEUE INTO THE INPUT & OUTPUT POINTERS.

MoV #STKSRV S#TKVEC ;. INITIALIZE THE KEYBOARD VECTOR
MoV l%?O.ilTKVEC*Z :2'BR" LEVEL 4

1ST a8$TkB ::CLEAR DONE FLAG
MoV #100,3$TKS ;:ENABLE TTY KEYBOARD INTERRUPT
RTS PC :;RETURN TO CALLER

;*TK SERVICE ROUTINE

:#THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

:+BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING

:«IT IN THE QUEUE. 3

>eIf THE CHAPACTER IS A "'CONTROL-C'' (*C) $TKINT IS CALLED AND
>«UPON RETURN EXIT IS MADE TO THE 'CONTROL=C'' RESTART ADDRESS (SHUT)

$TKSRV: MOVB  @$TKB,~(SP) :;PICKUP THE CHARACTER
BIC #°C17%, (SP) SISTRIP THE JUNY,
CMP (SP) , #$XON $31S IT A RANDOM XON?
BNE 303 $3BRANCH IF NO

ST (SP)+ *SCLEAN RANDOM XON OFF STACK
505 RTI RETURN
cMP (SP) . A3 ;:1S IT A CONTROL C?
BNE 18 S:BRANCH IF NO
TYPE SCNTLC SSTYPE A CONTROL-C (~C)
JSR PC.STKINT $SINIT THE KEYBOARD
ST (sP)+ SSCLEAN UP STACK
JMP SHUT $3CONTROL C RESTART
1$: Y, o (SP) .47 SIS IT A CONTROL G?
BNE X3 L:BRANCH IF NO
CMP #SWREG, SWR *%1S SOFT=SWR SELECTED?
BEQ 6S 1360 TO SWR CHANGE

cMp #1,S$TKCNT ;. 1S THE QUEUE FULL?
3s ¢ sBRANCH IF

BNE NO
TYPE .$BELL :;RING THE TTY BELL

SEQ 0092
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020304 005726 TST (SP)+ ;:CLEAN CHARACTER CFF OF STACK

020306 000451 B8R 58 TIEXIT

020310 021627 090023 38: cMp (SP) ,#23 (IS 1T A CONTROL-S?

020314 001021 BNE 328 *BRANCH IF NO

020316 005Cr7 160636 CLR asTks ..DISABLE TTY KEYBOARD INTERRUPTS

020322 005726 TST (SP)+ *CLEAN CHAR OFF STACK

020324 105777 160630 31$:  TSTB  a$TKS SSWAIT FOR A CHAR

020330 100375 BPL 318 ..LOOP UNTIL ITS THERE

020332 117746 160624 MOVB  3$TKB,-(SP) *2GET THE CHARACTER

020336 042716 177600 BIC #5C177, (SP) SIMAKE IT 7-BIT ASCII

020342 022627 000021 P (SP)+,#21 (IS 1T A CONTROL-O’

020346 001366 BNE 31s *BRANCH IF NO

020350 012777 000100 160602 MOV #100,3$7TKS ..REENABLE TTY FEYBOARD INTERRUPTS

020356 000002 RTI *RETURN

020360 005237 020124 328:  INC STKCNT $SCOUNT THIS CHARACTER

020366 021627 000140 CMP (SP) . M140 $3IS IT UPPER CASE?

020370 002405 BLT 43 SSBRANCH IF YES

020372 021627 000175 cMP (SP) ,#175 SYIS IT A SPECIAL CHAR?

020376 003002 867 IX 3 : SBRANCH_IF YES

020400 042716 000040 BIC 440, (SP) TMAKE IT uppen CASE

020406 112677 177516 48: MOVB (spS+.asrx01~ ..AND PUT IT IN QUEUE

020410 005237 020126 INC $TKQIN ‘UPDATZ THE POINTER

020414 023727 020126 020133 CMP srxoxu.:srxneno ..co OFF THE enov

020422 001003 BNE 58 CH IF

020424 012737 020132 020126 MOV ASTKQSRT,STKQIN :-RESET THE POINTER

020432 000002 58: RTI * *RETURN
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
S #SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
‘«ROUTINE IS ENTERED FROM THE TRAP HANDLER, wiLL
*«SERVICE THC TEST FOR CHANGE IN SOF TWARE suxrcu REGISTER TRAP
“«CALL WHEN OPERATING IN TTY INTERRUPT MODE.

020434 022737 000176 001154 $CKSWR: CmP #SWREG, SWR ;218 rue SOFT-SWR SELECTED

020442 001124 BNE 158 :SEXIT IF NOT

020444 105777 160510 1518 asrxs 2IS A cnan WAITING?

020450 100121 BPL 15$ 1i3F NOT, EXIT

20452 117746 160504 MOVB  a8TKB,-(SP) SIYES

020456 042716 177600 BIC 2#°C17%, (SP) SIMAKE IT 7-BIT ASCII

020462 C€21627 000007 P (sP) ,.#f SIS IT A CONTROL-G?

020466 001300 BNE 2s :3IF NOT, PUT IT IN THE TTV QUEUE

SIAND EXIT

tttlttttttltttttttttttttttttttttttttttttttttttt.‘ttttttttttlttt
2CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
*«ROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A
*«CONTROL-G BEING TYPED, AND TME SOF TWARE SWITCH aeelsrea BEING SELECTED.

020470 123727 001150 000001 6$: (NP8 SAUTOB,# ::ARE WE RUNNING IN AUTO-MODE?

020476 001674 BEQ 2 :iBRANCH IF YES

020500 005726 ST (SP)+ *CLEAR CONTROL-G OFF STACK

020502 004737 020134 JSR PC,STKINT ZFCUSH THE TTV INPUT QUEUE

020506 005077 160446 CLR asfxs *:DISABLE TTY KEYBOARD INTERRUPTS

020512 112737 000001 001151 MOVB  #1,SINTAG *3SET INTERRUPT MODE INDICATOR

020520 104401 021360 TYPE scanc ;;ECHO THE CONTROL=G {*G)

020526 104401 021365 SGTSWR: TYPE  .$MSWR *TYPE CURRENT CONTENTS

020530 013746 000176 MOV SWREG, = (SP) *:SAVE SWREG FOR TYPEQUT

020534 104402 TYPOC $2G0 TYPE--OCTAL ASCIICALL DIGITS)
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020546 105777
020552 100375
020554 117746

020560 042716

020774 00072
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021376
160406
160402
177600
000003
021346
000006
001151
000100
021410
000025

021353
000006

000015
000004
o0nnon?

6

001151
000100

027330
000060

000067

000060
000002

000002
177776
001230

000001
160340

160266

000001
160244

19%: CLR
78: TSTB

8s: JMP
9s: Cmp
8N

2%8: ADD

108: (Mp

-
F o
[ Z
»
=4
o

158:
16$: JSR

- SMNEW
~-(SP)
=(SP)
a887KS
7%

a$TKB,~(SP)
#°C177,(SP)

(SP) A3

9%

LSCNTLC
#6,SP
S$INTAG.#1
8s
#100,387TKS
SHUT

15
#100,38TKS

PC,$TYPEC
<s§).pbo

8
(gP).lb?
lbO.;SP)*

2(SP)
=2(SP) , (SP)
78

$QUES
208

;;PROMPT FOR NEW SWR
s CLEAR COUNTER

;s THE NEU SUR
JsCHAR T

;o IF NOT TRY AGAIN

:sPICK UP CHAR
JsMAKE IT 7-BIT ASCII

;.18 IT A CONTROL-C?

;sBRANCH IF NOT

;s YES, ECHO CONTROL-C (*(C)

..CLEAN UP STACK
s CREENABLE TTY KEYBOARD INTERRUPTS?
: 3BRANCH_IF NO

..ALLOU TTY KEYBOARD INTERRUPTS

: s CONTROL=C RESTART

::1S IT A CONTROL-U?

; BRANCH IF NOT

ssYES, ECHO CONTROL-U (*U)
: s IGNORE PREVIOUS INPUT
ssLET'S TRY IT AGAIN

;218 1T A <CR>?

: cBRANCH IF NO

..YES. IS IT THE FIRST CHAR?
cBRANCH IF YES

..SAVE NEW SWR
..CLEAR UP STACK
sECHO <CR> AND <LF>
..RE-ENABLE TTY KBD INTERRUPTS?
cBRANCH IF NOT
..RE°ENABLE TTY KBD INTERRUPTS
+ :RETURN

; BRANCH 1f YES

; ;BRANCH IF YES

:sSTRIP=0OFF ASCII

;:1S THIS THE FIRST CHAR

¢ ;BRANCH IF YES

::NO, SHIFT PRESENT

:: CHAR OVER TO MAKE

¢: __ROOM FOR NEW ONE.

: ;KEEP_(OUNT OF CHAR

:sSET IN NEW CHAR

..GET THE NEXT ONE
sTYPE 2<CR><LF>

..SIHULATE CONTROL=-U

:;'ﬁtttﬁttt.tttttttttt'ttt"ttﬁttttitttttt'ﬁﬁttttttttttttttQtﬁttt

SEQ 0094
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TTY INPUT ROUTINE

,'Exllj ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
* :

o RDCHR 2:GET A CHARACTER FROM THE QUEUE
e RETURN HERE *:CHARACTER IS ON THE STACK
A ;:WITH PARITY BIT STRIPPED OFF
020776 011646 SRDCHR: MOV (SP) ,~(SP) ::PUSH DOWN THE PC AND
021000 016666 000004 000002 MOV 4(SPJ,2(SP) LITHE PS
021006 005066 000004 CLR 4(SP) 1:GET READY FOR A CHARACTER
021012 005046 CLR -(SP) *SPUT NEW PS ON STACK
021014 012746 021022 MOV #64$ = (SP) “:PUT NEW PC ON STACK
021020 000002 RTI 1:POP NEW PC AND PS
021022 648:
021022 005737 020124 18: ST STKCNT :;WAIT ON A CHARACTER
021026 001775 BEQ 1s
021030 005337 020124 DEC STKCNT :;DECREMENT THE COUNTER
021034 117766 177070 000004 MOVB  @$TKQOUT.4(SP) ::-GET ONE CHARACTER
021042 005237 020130 INC $TKQOUT 1:UPDATE THE POINTER
021046 023727 020130 020133 P $TKQOUT.#STKQEND  : ;DID IT GO OFF OF THE END?
021054 001003 BNE 2$ :;BRANCH IF NO
021056 012737 020132 020130 MOV #STKQSRT,$TKQOUT :;RESET THE POINTER
021064 000002 28: RTI ; SRETURN

L T T T I T ey ywee
:'T:{E ROUTINE WILL INPUT A STRING FROM THE TTY
(3 3 :

”

H RDLIN s INPUT A STRING FROM THE TTY
o* RETURN HERE ;;ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
i :;TERMINATOR WILL BE A BYTE OF ALL 0°S
021066 010346 SROLIN: MOV R3,~(SP) :;SAVE R3
021070 005046 CLR =(SP) ssCLEAR THE RUBOUT KEY
021072 012703 021322 1$: MoV #STTYIN,R3 s sGET ADDRESS
021076 022703 021346 28: cwP #STTYIN#20.,R3 ;:BUFFER FULL?
021102 101456 8LOS 43 ::BR IF “ES
021106 104410 RDCHR s:GO_READ ONE CHARACTER FROM THE TTY
021106 112613 MOVB (SP)+, (R3) ssGET CHARACTER
021110 122713 000177 108: P8 4177, (R3) :: 1S IT A RUBOUT
021114 001022 BNE 5% ::BR IF NO
021116 005716 1ST (SP) ::1S THIS THE FIRST RUBOUT?
021120 001007 BNE 63 ::BR IF NO
021122 112737 000134 021320 MovVB #°'\,9% s;TYPE A BACK SLASH
021130 104401 021320 TYPE .
021134 012716 177777 MoV #=1,(5P) :sSET THE RUBOUT KEY
021140 005303 6$: DEC R3 s :BACKUP BY ONE
021142 0203%7 021322 cMP R3,ASTTYIN : :STACK EMPTY?
021146 103434 BLO 43 :.BR_IF YES
021150 111337 021320 MOVB (R3),9% s:SETUP TO TYPEOUT THE DELETED CHAR.
021154 104401 021320 TYPE 9s ¢:60 TYPE
021160 000746 Er $ ::50 READ ANOTHER CHAR.
021162 005716 5%: ST (SP) s cRUBOUT KEY SET?
021164 001406 BEQ 78 c:BR IF NO
021166 112737 000134 021320 mMovs 1,98 s:TYPE A BACK SLASH
021174 104401 021320 TYPE .98
021200 005016 . CLR (SP) :sCLEAR THE RUBOUT KEY
021202 122713 000025 ’$: CMP8 #25,(R3) 5o 1S CHARACTER A CTRL U?
021206 001003 BNE gs :;BR IF NO

SEQ 0095
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104401 021353 TYPE $SCNTLU ;:TYPE A CONTROL ‘VU"
000722 BR is 1360 START OVER
122713 000022 8s: (NP8 #22.(R3) ;1S CHARACTER A "**R"?
001011 BNE 3$ *BRANCH IF NI
105013 CLRB  (R3) ..CLEAR rye CHARACTER
104401 001231 TYPE  ,SCRLF STYPE A 'CR™ ¢ ''LF
104401 021322 TYPE STTYIN PSTYPE THE mpur STRING
000717 BR s ;360 chxup _ANOTHER CHACTER
104401 001230 48: TYPE $QUES STYPE A
000712 BR is SICLEAR ms BUFFER AND LOOP
111337 021320 3s: MOVB  (R3).9% $SECHO THE CHARACTER
104491 021320 TYPE .93
122723 000015 CMP8  #15,(R3)+ ; sCHECK FOR RETURN
001305 BNE 2% S:L00P IF NOT RETURN
105063 177777 CLRB  =1(R3) “3CLEAR RETURN (THE 15)
104401 001232 TYPE  ,SLF :iTYPE A LINE FEED
005726 ST (SP)+ *CLEAN RUBOUT KEY FROM THE STACK
012603 . MoV (SP)+.R3 *:RESTORE R3
011646 MOV (SP) ,=(5P) 3ADJUST THE STACK AND PUT ADDRESS OF THE
016666 000004 000002 MOV 4(SPJ,2(SP) Iy FIRST ASCI1 CHARACTER ON IT
012766 021322 000004 MOV ASTTYIN,4(SP)
000002 RTI : ;RETURN
000 9s: .BYTE 0 ..sromse roa ASCII CHAR. TO TYPE
000 .BYTE 0 + s TERMINA
$STTYIN: .BLK8 20. ..nssenve 20 BYTES FOR TTY INPUT
136 103 015 SCNTLC: .ASCIZ /*C/<15><12>  ::CONTROL °‘C’*
136 125 015 SCNTLU: .ASCIZ /*U/<15><12>  ::CONTROL ‘v’
136 107 015 SCNTLG: .ASCIZ /*6/<15><12>  ::CONTROL 'G'*
015 012 123 SMSWR: .ASCIZ <15><12>/SWR = /
040 040 116 SMNEW: .ASCIZ / NEW = /
005737 000042 SHUT:  TST FY %] ;ANY MONITOR PRESENT ?
001002 BNE 13 :BR IF YES
000137 003312 JHP START2 250 TO 'START2'
005037 001330 18: CLR DRVSEL :FUDGE NO DRIVES SELECTED

000137 015142 JMP sStoP ;RETURN CONTROL TO MONITOR
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SCCPE HANDLER ROUTINE
1 .SBTTL SCOPE HANDLER ROUTINE

I X22322232232233232233723222322232232333223233 3323202232222 2322233 4822222222223}

*TH!S ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
S«AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
:*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

*«THE SWITCH OPTIONS PROVIDED BY THIS FOUTINE ARE:

taSWi4=1 LOOP ON TEST
taSW11=1 INHIBIT ITERATIONS
L2 SW09=1 LOOP ON ERROR
SxCALL
:' SCOPE ; :SCOPE=]10T
021432 $SCOPE :
021432 104407 CKSWR ;TEST FOR CHANGE IN SOFT-SWR
1434 032777 040000 157512 18: BIT #BIT14,aSWR S LOOP ON PRESENT TEST?
021442 001402 8EQ 9 SINO IF SW14=0
85%2?3 000137 022014 o8 JWP $OVER $:JUMP OVER SCOPE ROUTINE
-#AMMNSTART OF CODE FOR THE XOR TEStERlllll
021450 000416 §XTSTR: BR 6$ :IF RUNNING ON THE ''XOR'' TESTER CHANGE
“THIS INSTRUCTION TO A 'MOP’' (NOP=240)
021452 013746 000004 MoV SNERRVEC.-(SP) -3SAVE THE CONTENTS OF THE ERROR VECTOR
021456 012737 021476 000004 MOV #5$ , MERRVEC ..ssr FOR TIMEOUT
021464 005737 177060 ST a1 #7060 TIME OUT ON XOR?
021470 012637 000004 MOV (SP)+ ,S#ERRVEC :-RESTORE THE ERROR VECTOR
021474 000531 B8R $3VLAD 2:G0 TO THE NEXT TEST
021476 022626 53: cw (SP)+,(SP)+ “SCLEAR THE STACK AFTER A TIME OUT
021500 012637 000004 MOV (SP)+ @ERRVEC ;RESTORE THE ERROR VECTOR
021504 000474 B8R 78 LOOP ON THE PRESENT TEST
021506 68 :;MNAANEND OF CODE FOR THE XOR %Esren:cc
021506 105737 001117 2s: TSTB  S$ERFLG ;:HAS AN ERROR OCCURRED?
021512 001502 BEQ s *BR IF NO
021514 022737 177777 016332 CHP #-1,CPSAVE ..sss IF TIMEQUT WAS PREVIOUSLY RECORDED
021522 001455 BEQ 20053 KICK AROUND ROUTINE IF SO
021524 013746 000004 MOV ERRVEC , ~(SP) ..SAVE CONTENTS OF ERROR VECTOR
021530 012737 021546 000004 MOV :;ogos.ennvsc *SETUP ‘TRAP' RETUSN ADDRESS
85%222 833232 177766 016332 ggv 66 CPSAVE  :-MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
021546 012737 177777 016332 2000$: MOV 1-1 cp SAVE ;:SET CPU ERROR REGISTER TIMEOUT INDICATOR
021554 012716 021562 MOV #2001s. (SP) *:SETUP RETURN ADDRESS
021560 000002 RTI
021562 012637 000004 2001$: MOV (SP)+,ERRVEC ;. RESTORE CONTENTS OF ERROR VECTOR
021566 022737 177777 016332 20028: (MP #-1,CPSAVE ;:SEE_IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
021574 001430 BEQ 00%$ *BRANCH IF SO
021576 032737 000001 016332 BIT #BITOO,CPSAVE  ::SEE IF THE POWER MONITOR BIT IS ON
021604 001424 BEQ 2003$ *SBRANCH TO CONTINUE ROUTINE IF CLEAR
021606 042737 000001 177766 BIC #BIT00,177766 ::CLEAR THE BIT FOUND TO BE SET
021614 013746 001154 MOV SWR,~(5P) 1 SAVE SWR ADDRESS
021620 017646 000000 MOV a(sh),=(sP) ::SAVE SWR VALUE
021624 012737 000176 001154 MOV #176,SuR *3GET SOFTWARE SWR ADDRESS
021632 011677 157316 MoV (SP) 3SWR :GET CURRENT SWR VALUE
021636 042777 001000 157310 BIC 035769 aSWR “DON'T ALLOW LOOP ON ERROR ON THIS ERROR
021644 104177 EMT *SCALL SPECIAL POWER FAIL BIT ERROR CALL
1646 012676 000000 MOV (SP)+,a(SP) *SRESTORE SWR TO ORIGINAL VALUE
21652 012637 001154 MoV (SP)+.SWR *SRESTORE SWR ADDRESS
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021656
021656
021664
021666
021674
021676
021704
021706
021712
021716
021720
021726

022020

123737
101015
03777
001404
013737
000643

e9xgeezzes
-—d end eb
NP A = = AN
NNNOOo O

et

~

=
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2003s:
001131 001117 gmﬁ ggm‘.‘ERFLG
001000 157260 gég zgl 709,3SwR
001126 001122 7%: MOV SLPERR,SLPALR
BR $SOVER
001117 4L$: CLRB SERFLG
001220 &R ?;IHES
004000 157226 3%: BIT #68]711,8SWR
BNE 1$
001120 TNC $IC
001220 n0112¢ W $TIHES SICNT
BGE $OVER
01 001120 1$: MoV #1,.81CNT
022030 001220 MOV SMXCNT,STIMES
001116 SSVLAD: INCB STSTNM
001116 001240 MOVB STSTNM STESTN
001122 MoV (SP) ,SLPADR
001124 MoV (SP) ,SLPERR
001222 CLR SESCAPE
000001 001131 movs #1,SERMAX
001116 157134 SOVER: MOV 3TSTM SDISPLAY
001122 ﬁy $SLPADR, (SP)
SMXCNT: 1

,.MX EZSORS FOR THIS TEST OCCURRED?
..LOOP ON ERROR?

IF NO
$:SET LOOP ADDRESS TO LAST SCOPE

;:IERO THE ERROR FLAG
;. CLEAR THE NUMBER OF ITERATIONS TO MAKE
s.ESCAPE TO THE NEXT TEST
..IMIBIT ITERATIONS?
;BR IF YES
..lNCRE*NT ITERATION COUAT
..CHECK THE NUMBER OF ITERATIONS MAGE
;BR IF MORE ITERATION REQUIRED
,.REINITIALIZE THE ITERATION COUNTER
T NUMBER OF ITERATIONS TO DO
COWT TEST NUMBERS
;:SET TEST NUMBER IN APT MAILBOX
..SAVE SCOPE LOOP ADDRESS
2:SAVE ERROR LOOP ADDRESS
..CLEAR THE ESCAPE FROM ERROR ADDRESS
JONLY ALLOW ONE(1) ERROR ON NEXT TEST
::DISPLAY TEST NUMBER
..;IilgGg RETWN ADDRESS
s:MAX. NUMBER OF ITERATIONS

SEQ 0098
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SAVE AND RESTORC RO-R5 ROUTINES

022032

000022

000022

000022

.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

M '.tttttt'ttt'ttt"ii'tt.ttt.t.i't.'.i'tttt't"""'......"Q"'t

:*SAVE RO-RS
seCALL:

%

tTOP---(¢1o)
+2=-==(+18)
* +4-==R5
v +6~-=Ré4
* +8--=-R3
-+10---R2
;a+12---R1
;e+14===R0

$SAVREG:

LI TR XY 5...0

:*RESTORE RO-~R5

;=CALL:
i RESREG
$RESREG:

RS,=(S
22(SP) ,~(SP)
22(SP) ,=(SP)
22(SP) ,=(SP)
22(SP) .~(SP)

(SP)+,RO

SAVREG
'UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:

;:PUSH RO ON STACK
;:PUSH R1 ON STACK
: :PUSH R% ON STACK
;:PUSH R3 ON STACK
..PUSH R4 ON STACK

:PUSH RS ON STACK

..SAVE PS OF MAIN FLOW
::SAVE PC OF MAIN FLOW
:;SAVE PS OF CALL
:sSAVE PC OF CALL

s;sRESTORE PC OF CALL
;sRESTORE PS OF CALL
:sRESTORE PC OF MAIN FLOW
..RESTORE PS OF MAIN FLOW
:POP STACK INTO RS
,,POP STACK INTO R4
;:POP STACK INTO R3
::POP STACK INTO R2
..POP STACK INTO R1
:;POP STACK INTO RO

SEQ 0099




CZRNGAQ RM80 FCTNL PT4 MACRO v04.00 15-JAN-82 07:05:59 PAGE 25

TRAP DECODER

0

022210

022150
017116
017476
017452
017512
017700

020524
020434
020776

022070

000002

022162

000004

000002

.SBTTL TRAP DECODER

SEQ 0100

AR ARARR RN AR AN R AN R AR R AR AP AN PR R AN R RN NRARANANANANRARNNORAARROENNN Y

S*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

%GO TO THAT ROUTINE.

$TRAP: MOV RO,=(SP)
Moy 2(SP) ,RO

TST =-(R0)

MOov8 (RO) ,F%

ASL RO

MoV $TRPAD (RO) ,RO
RTS RO

..s
; ;BACKUP BY 2

;s SAVE RO
;:GET TRAP ADDRESS

L3GET RIGHT BYTE OF TRAP
“*POSITION FOR INDEXING

;s INDEX TO TABLE

::GO TO ROUTINE

;:THIS 1S USE TO HANDLE THE '‘GETPRI'® MACRO

2:MOVE THE PC DOWN
;:MOVE THE PSW DOWN
;;RESTORE THE PSW

$TRAP2: MOV (SP) ,=(SP)
:?Y 4(SP),2(SP)

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

;+BY THE “'TRAP'' INSTRUCTION.
H ROUTINE

$TRPAD: iuoao STRAP2

$TYPOS ;;CALL=TYPOS
STYPON ;.:CALL=TYPON
$TYPDS ;;CALL=TYPDS

$GTSWR ;;CALL=GTSWR

SCKSWR ;. CALL=CKSWR
SROCHR ;. CALL=RDCHR
SROLIN ::;CALL=RDLIN
$SAVREG ;;CALL=SAVREG
$SRESREG ;; CALL=RESREG

TRAP+1(104401)
TRAP+ (10440%)
TRAP+3(104403)
TRAP+4(104404)
TRAP+5(104405)

TRAP+6(104406)

TRAP+7(104407)

TRAP+10(104410)
TRAP+11(104411)
TRAP+12(104412)
TRAP+13(104413)

TTY TYPEOUT ROUTINE

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 SOFT-SWR SETTING

TESYT FOR CHANGE IN SOFT-SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
SAVE RO-RS ROUTINE

RESTORE RO-R5 ROUTINE
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SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

.SBTTL SINGLE LENARTH BINARY TO DECIMAL ASCIZ ROUTINE

CERRARRRNRRNANRER AR RRARR AN AAARRRANARAARRRERRAAOAARORRACRRERNS

'THIS ROUTINE WILL CONVERT A 16-BIT UNSICNED BINARY NUMBER TO AN
:*UNSIGNZD DECIMAL ASCIZ NUMBER.

ieCALL
i MmOV NUMBER ,~(SP) ..PUT BINARY NUMBER ON THE STACK
i ® JSR PC,a#$582D0 sCALL
i RETURN : :ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK
022212 016637 000002 022242 $sB2D: MOV 2(SP) 18 :SAVE BINARY NUMBER
022220 012746 022242 MOV #18,-(SP) ,.SET POINTER
022226 004737 022246 JSR PC,a#$082D ..CALL DOUBLE LENGTH CONVERT
022230 062716 000005 ADD #5,(SP) JONLY ALLOW FIVE CHARACTERS
022234 012666 000002 MoV (SP)+,2(SP) ..PICKUP POINTER
022240 000207 RTS PC : sRETURN
022242 000000 000000 1$: .WORD 0,0
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DCUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

022246
022250

022414

000002
022426
000002

000012
022356
022360

000060

022344

.SBTTL DOUBLE LENGTH BINARY TO DEC!™AL ASCII CONVERT ROUTINE

X 13222222222222222223232 0222132322232 3232332233223 8232223223323223223]

“«THIS ROUTINE WILL CONVERT A 32-81T BINARY NUMBER TO AN UNSIGNED
t«DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE

s*POSITIVE.

JeCALL
x

3s:

48

S$STNPWR:
3

MoV
JSR
RETURN

SAVREG
MOV
MOV
MOV
MOV
MOV
MOV
MOV

#PNTR,~(SP)
pC,axr$082D

2(SP) ,R2
#SDECVL ,RO
RO, 2(SPS
(R&)+.R1
(R2)+,R2
#10.,4$
#$TNPUR , R4
#STNPWR+2,RS

R3
éRk).R1
(R5) ,R2
38

R3

28
(R4)+,R1
R2
(R4)+,R2
(RS)+ (RS) +
#'0,RS

R3, (R0)+
(PC)+

0

1

(RO)+

PC

;;POINTER TO LOW WORD OF BINARY NUMBER
;s THE FIRST ADDRESS OF ASCIZ

:;1S ON THE STACK

;:SAVE REGISTERS
:cPICKUP THE DATA POINTER

;;GET ADDRESS OF ‘‘SDECVL'' STRING
::PUT ADDRESS OF ASCIZ STRING ON STACK

:sPICKUP THE BINARY NUMBER

:2SET UP TO DO 10 CONVERSIONS

:;ADDRESS OF TEN POWER

s CLEAR PARTIAL

;:SUBTRACT TEN POWER

::BR IF TEN POWER TO LARGE
2;ADD 1 TO PARTIAL

::LO0P

s sRESTORE SUBTRACTED VALUE
;:MOVE TO NEXT TEN POWER

s CHANGE PARTIAL TO ASCII

J:SAVE 17
ONE?

2:BR IF NO

; s TERMINATOR
2 2RESTORE REGISTERS
J:RETURN
:31.0E09
:21.0E08
::1.0€07
::1.,0€06
:21.0E05
::1.0€04
::1.0E03
::1.0802

SEQ 0102
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OC BLE LENGTH BINARY TC DECIMAL ASCII CONVERT ROUTINE

022416

022426

000012

000000

12

(=2 o)

$DECVL: .BLkB 12.

::1.0E01
;:1.0E00
:sRESERVE STORAGE FOR ASCIZ STRING

SEQ 0103
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TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS

0226442

022476
022500

000207

000004

000060

022472

.SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS

'.t’t"....ttttt.t.t.ttt*t.t.t..t..tttt.'t..t.'t.t"'tt.ttttttt

tTHIS ROUTINE ]S USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE
:*LEADING NUMBERS.

:*CALL
i MOV #NUMADR,-(SP)  ;;FIRST ADDRESS OF ASCIZ STRING
it JSR  PC,a#s$SUPRS
SSUPRS: MOV RO,=(SP) :SAVE RO
MOV 4(3P).RD ::PICKUP THE POINTER
18:  ISTB (RO : : TERMINATEOR?
BEQ 28 ::BR IF YES "
CMPB  #'0,(RO)+ :31S THIS AN ASCII '0" 2
BEQ 18 ::BR IF YES
2s:  DEC RO : :BACKUP BY 1"’
MOV RO.3$ ::SAVE FOR TYPING
TYPE ;60 TYPE
3s: .WORD 0 ..Asc12 POINTER GOES HERE
MOV (SP)+.RO : IRESTORE RO
MOV (SP)+,(SP) :RESTORE THE STACK
RTS  PC ; SRETURN

SEQ 0104
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RANDOM NUMBER GENERATOR ROUTINE

.SBTTL RANDOM NUMBER GENERATOR ROUTINE

ttttttt'ttti'ttti'tttttttttttttttttttttttttttttttttttttttt'tttt

*THIS ROUTINE IS A DOUBLE PRECIQION PSEUDO RANDOM NUMBER GENERATOR
;*WITH A RANGE OF 0 TO 2(+33)-

;*CALL.
M JSR PC,SRAND :sCALL THE ROUTINE
% RETURN J:RETURN HERE THE RANDOM
¥ ;:NUMBER WILL BE IN
i 22 SHINUM, SLONUM
022502 $RAND:
022502 010046 MOV RO,=(SP) ::PUSH RO IN STACK
022504 010146 MOV R1,~(SP) ;:PUSH R1 ON STACK
022506 010246 MOV RZ.-(SP) ;:PUSH R2 ON STACK
022510 013700 022602 MOV $LONUM,RO :2SET RO WITH LOW
022514 013701 022600 MOV SHINUM,RT ::SET R1 WITH HIGH
022520 012702 177771 MOV #-7.R2 s2SET SHIFT COUNT
022524 006300 18%: ASL RO J:SHIFT RO LEFT AND
022526 006101 ROL R1 ::ROTATE CARRY INTO R1 AND
022530 005202 INC R2 ;sCHECK FOR DONE
022532 001374 BNE 18 ..CONTINUE SHIFT LOOP
022534 063700 022602 ADD SLONUM, RO ADD NUMBER TO MAKE X 129
022540 005501 ADC R1 ..PROPOGATE CARRY
022542 063701 022600 ADD SHINUM R D NUMBER TO MAKE ¥ 129
022546 062700 001057 ADD #1057 R0 ..ADD LOW CONSTANT
022552 005501 ADC R1 : ;PROPOGATE CARRY
022554 062701 047401 ADD #47401 ,R1 ..ADD HIGH CONSTANT
022560 010037 022002 MOV RO $LONUM :SAVE RO
022566 010137 022600 MoV R1,SHINUM ..SAVE R1
022570 012602 MoV (SP)# R2 s:POP STACK INTO R2
022572 012601 MOV (SP)*.R1 ::POP STACK INTO R1
022574 012600 MoV (SP)+ R0 ..POP STACK INTO RO
022576 000207 RTS ; :;RETURN
022600 176543 SHINUM: .WORD 6543
022602 123456 SLONUM: .WORD 123456




022604

W= O 0@ NV WN =2 O 0NN U2 OO0~V WWNN

AWWAN NN AN PPN NN POTONOND = b b b D D d =

36 022650

104412

012616
000207

000026

000030
(00032

022652
000030
000032

.SBTTL

'CALL

A TR RN PN TR FETFTE FRFE FRE XN FE T

‘llllllllllll

J*NOTE:
$D1v:
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INTEGER DIVIDE ROUTINE

INTEGER DIVIDE ROUTINE

ttt"'tt'tt't...t"tttt'tttttttt't'tttt".ttttlt"t"t""ttttt

'5?5?9?337575 WILL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER
[

sA 16-BIT TWO'S COMPLEMENT INTEGER QUOTIENT AND A 16-81T REMAINDER.
1+DIVISION WILL BE PERFORMED SO THAT THE REMAINDER IS OF THE

*#SAME SIGN AS THE DIVIDEND.

16-BIT TWO'S COMPLEMENT INTEGER DIVISOR GIVING

LOW DIVIDEND,-(SP) ;:THE HIGH DIVIDEND MUST BE < 1/2
Mov HIGH DIVIDEND,=(SP) ssAS LARGE AS THE DIVISOR
MOV DIVISOR,=(SP)
JSR PC,$D1V
RETURN ;;QUOTIENT & REMAINDER ARE ON THE STACK
STACK  NO ERROR OVERFLOH DIVIDE BY ZERO
TOP REMAINDER ALL ZEROS ALL ONES
+2 QUOTIENT ALL ZEROS ALL ONES
THIS ROUTINE WILL LINK TO THE DIVISION SUBROUTINE ('M.DPID®).
SAVREG :STORE RO ~ RS
MOV 26(SP) ,RS :DIVISOR
CLR R4 :OTHER DIVISOR WORD
MOV 30(SP) ,R2 +UPPER DIVIDEND WORD
MOV 32(SP) ,R3 sLOWER DIVIDEND WORD
Ets g? sCLEAR OTHER DIVIDEND REGISTERS
JSR PC.M.DPID ;GO TO THE DIVIDE ROUTINE
MOV R1,30(SP) sREMAINDER ON THE STACK
MOV R3,32(SP) QUOTIENT ON THE STACK
RESREG :RESTORE RO ~ RS
:?g ;EP)#.(SP) :MOVE RETURN UP THE STACK

SEQ 0106
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DOUBLE PRECISION DIVISION SUBROUTIN

5 .SBTTL DOUBLE PRECISION DIVISION SUBROUTINE
3 s CALL
g s JSR PC,M.DPID
6 ; DIVIDEND = RO-R1-R2-R3 (RO=MSD)
g : DIVISOR = R4~RS (R4=MSD)
18 :RETURN
11 : REMAINDER AFTER DIVISION = '0-R1 (RO=MSD)
}g : QUOTIENT AFTER DIVISION = R2-R3 (R2=MSD)
14 022652 012746 000040 M.DPID: MOV #60,~(SP) ;COUNTER FOR DIVISION CYCLES
15 022656 010446 MOV R .= (SP) *HIGH ORDER
16 022660 010546 MOV RS,=(SP) *LOW ORDER DIVISOR TO THE STACK
17 022662 005466 000002 NEG 2(5P) *FORM NEGATIVE
18 022666 005416 e asP ‘VERSION OF THE DIVISOR
19 022670 005666 000002 SBC 2(SP)
20 022674 061601 ADD asP.R1
21 022676 005500 ADC RO ;PERFORM THE INITIAL SUBTRACTION
22 022700 066600 000002 ADD 2(SP) R
23 022704 103445 BCS M.DPS 6 :IF CARRY THEN OVERFLOW HAS OCCURRED
24 022706 005046 CLR -(SP) STHIS IS A LONGER LASTING CARRY BIT
25 022710 006103 M.DP40: ROL R3
26 022712 006102 ROL R2
27 022714 006101 ROL R1
28 022716 006100 ROL RO .
29 022720 005716 ST asP :TEST ''CARRY"* INDICATOR
30 022722 001410 BEQ M.DP41 *IF NO "'CARRY'' THEN ADD ELSE SUBTRACT
31 022724 005016 CLR asP *CLEAR UP FOR NEXT TIME
32 022726 066601 000002 ADD 2(SP) ,R1
33 022732 005500 ADC RO ;ADD =(DIVISOR)
3%, 022734 005516 ADC asP : 1 SSET '‘CARRY’
35 022736 06660C 000004 ADD 4(SP) RO <~
36 022742 000404 B8R M.DP42
37 022744 060501 M.DP41: ADD RS,R1
38 022746 005500 ADC RO :ADD #(D1VISOR)
39 022750 005516 ADC aspP : 1 :SET “'CARRY™
40 022752 060400 ADD R4,RO  :<= .
41 022754 005516 M.DP42: ADC asP :SET “‘CARRY"’
42 022756 005716 ST asP STEST THE UPDATE xnochroa
43 022760 001401 8EQ .44 ;=> “IF ZERO FORGET IT
4% 022762 °°5§22 INC 3 1 :NO CARRY POSSIBLE HERE
45 022764 005 000006 DEC 6(SP) ¢~ *DECREMENT COUNTER
46 022770 003347 BGT M.DP40 *BRANCH IF MORE TO DO
47 022772 003 ROR R3
48 022774 103404 8CS M.DP44
49 022776 060501 ADD R5,R1
50 023000 005500 ADC RO
51 023002 0604 ADD R4 RO
52 023004 000241 cLC
53 023006 006103 M.DP44: ROL R3
54 023010 062706 000010 ADD #10,5P ;ADJUST STACK BY & WORDS
£5 003014 000242 cLy
6 023016 000207 RTS PC
57 023020 062706 000006 M.DP50: ADD #6,SP
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58 023024 000262

SEV
59 023026 000207 RTS

PC
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DOUBLE PRECISION DIVISION SUBROUTINE

1 :THIS ROUTINE ]S USED TO INCREMENT THE ERROR COUNT FOR EACH DRIVE BEING
2 sTESTED. IF THE TOTAL ERRORS ON ANY DRIVE EXCEEDS THE MAXIMUM ALLOWABLE
3 :ERRORS DESIGNATED IN LOCATION 'CRMAX', A MESSAGE WILL BE TYPED AND THME
g :DRIVE IN ERROR WILL BE DROPPED FROM THE TEST.
6 023030 010046 INCEC: MOV RO,-(SP) ;SAVE RO
7 023032 013700 031366 mov RMADR RO ;GET RM BASE ADDRESS
8 023036 016000 000010 MOY RMCS2(RO) ,RO ;GET CONTENTS OF RM(CS2
9 J23042 042700 177770 8IC #°C7,R0 JSAVE UNIT SELECT BITS
10 023046 136037 031356 001330 BIT8 ATABIT (RO) ,DRVSEL :WAS THIS DRIVE SELECTED FOR TEST
11 023054 001432 8EQ 1% :BR IF NO
12 02305¢ 105260 001512 INCB ERRCN(RO) s INCREMENT ERROR COUNT
13 023 126037 001512 001316 o ] ERRCN(RO) ,ERMAX EXCEEDED ERROR LIMIT ?
14 023070 103424 8LO 13 :BR IF NO
15 023072 104401 001231 TYPE .SCRLF :CR=L
16 025076 104401 037273 TYPE +JMSDRIV :TYPE 'DRIVE'
17 023102 010046 MoV RO,-(SP) ;:SAVE RO FOR TYPEOUT
023104 104403 TYPOS ;:6G0 TYPE-=-OCTAL ASCII
023106 002 BYTE 2 JsTYPE 2 DIGIT(S)
023107 000 .BYTE O ::SUPPRESS LEADING 2EROS
18 023110 104401 037302 TYPE .DROP :TYPE * DROPPED'
19 023114 104401 037160 TYPE . COMMA JTYPE *, °*
20 023120 104401 037313 TYPE JEXCEED :TYPE 'EXCEEDED MAXIMUM ERROR LIMIT'
21 023124 146037 031354 001330 Bi(B ATAB]T(RO) .DRVSEL ;DESELECT DRIVE FROM TEST
22 023132 005337 015314 DEC SEOPCT sADJUST 'EOP' COUNT
23 023136 000137 015142 JMP $SEOP :RETURK 'O SEOP
24 023142 012600 18: MoV (SP)+,R0 sRESTORE RO
gg 023144 000207 RTS PC
27 :THIS SUBROUTINE CLEARS THE MASSBUS CONTROLLER, MASSBUS ADAPTER,
gg :észDRIVERS. THEN SELECTS THE DRIVE.
g? H JSR PC.CNTCLR +CALL TO ROUTINE
32
33 023146 013704 031366 CNTCLR: MOV RMADR R4 :GET RMCS1 BASE ADDRESS
34 023152 012764 000040 000010 MoV #CLR.AMCS27R4) :ISSUE MASSBUS CLEAR AND
35 023160 042737 177770 001352 8IC #4C7,CHKDRY sSAVE UNIT SELECT BITS
36 023166 013764 001352 000010 mov CHXDRY ,RMCS2(R4) ;SELECT THE DRIVE
gg 023174 000207 RTS PC JRETURN
39 JSET *LPTAVYL'' TO THE PROPER STATE.
40 ; LPTAVL = 0 IF NO LINE PRINTER AVAILABLE
61 ; LPTAVL = 1 IF LINE PRINTER IS AVAILABLE
42 s CALL
43 : JSR PC.LP.AVL
2§ : RETURN
46 023176 005037 001326 LP.AVL: CLR LPTAVL :START WITH NO PRINTER AVAIABLE
47 023202 012737 023226 000004 MoV #18,ERRVEC :SETUP THE TIMEOUT VECTOR
48 023210 005037 000006 CLR ERRVEC+2
49 023214 005777 156334 TST aLPS :1S THERE A LINE PRINTER?
SO 023220 005237 001326 INC 5PTAVL :YES--SE? AVAILABLE SWITCH
51 023224 000401 eR $
52 023226 02 6%6 18: e (SP)+,(SP)+ :NO=-=POP STACK
53 023230 012737 000006 000004 2$: My #ERRVEC+2,ERRVEC :RESTORE TIMEOUT VECTOR
54 (02323¢ 000207 RTS PC sRETURN

SEQ 0109
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DOUBLE PRECISION DIVISION SUBROUTINE

7% 023240

B R e e Tk Rt .
233RIXGRARSE LS

8css
wr

OOOOSO
b b b b (VY]
AINIPON =N
NNNNO N
NNNN=—W
NNNNESN

N
o
~

00C006

023304
001342
156244
000001
023406

023332
156230
1727777
023450

000100

000020
047040

000016
060432

000040

023504
000300

000001
000115

001342

001342

001314

001344
001346

001344
001346

001314
156104

sTHIS ROUTINE WILL DETERMINE IF THERE 1S
;AND IF THERE IS IT WILL SETUP THE VECTOR

SEQ 0110

A CLOCK ON THE SYSTEM
TH

CLOCK
AND START THE CLOCK

'TLKSTA“ WILL INDICATE THE CLOCK TYPE

: 0= NO CLOCK

t+1= KW11~P

'-1- KWi1=L

LTHIS nourxne WILL ALSO

*PER CLOCK TICK IN MILLI

“(TIME PER CLOCK TICK IN

‘PER SW0O0.

1SW00=0 ~= 60HZ

“SW00=1 -~ 50HZ

*TALL

; JSR PC,ST.CLK

: RE TURN

ST.CLK: MOV R1,=(SP)
MoV #ERRVEC+2,R1
MOV (R1),-(SPS
CLR (R1)

. MOV -(R1),~(SP)
MOV 18, (R1)
CLR CLKSTA
TST aPK (S
MOV #1,CLKSTA
JSR PC.ST.PCLK
B8R 3s

1$: e (SP)+,(SP)+
MoV #28,(R1)
ST aLKs
MOV #-1,CLKSTA
JSR Pc.ST.LCLK
B8R 3s

28: e (SP)+,(SP)+

38: MoV (SP)+. (R1)+
MOV (SP)+.(R1)+
MoV (SP)+.R1
BIT #5W06.C. SWR
BEQ 43
MOV #20, T1CKMS
ggv oboo..rxcxus

48: MOV 016 TICKMS
MOV 6666..71cxus

5%: RTS

ST.PCLK:
BIT csuos C.SWR
BNE
MOV ISRVCLK aPKy
MOV #300 aPKv+2
MOV 1,3PKB
MoV c115 aPKCS

1$: RTS PC

SETUP '‘TICKMS'' (TIME
SECONDS) AND '‘TICKUS'’
MICROSECONDS) AS

:SAVE R1
sSAVE AND SETUP TIMEOUT VECTOR
sLEVEL O

250 TO 18 ON_TIMEOUT

¢SET _CLOCK STATUS TO NO CLOCK
:1S THERE A KW11-P

$YES=-SET STATUS TO Kw11-p
;START THE KW11-P

:60_TO EXIT

SCLEAN UP THE STACK

:IF TIMEOUT GO TO 28

;1S THERE A KW11-L?

;YES== SET STATUS TO Kw11-L
;START THE KW11-L

SEXIT
sCLEAN UP THE STACK
sRESTCRE THE TIMEOUT VECTOR

ZSTORE R)
'ssrup TIME PER

*TICK FOR SOMZ

:SETUP TIME PER

‘TICK FOR 6UMZ
*RETURN

sALLOV_SOF TWARE TIMEOUTS?

NO~-BRANCH

SETUP THE KW11-P VECTOR

: COUNT ONE T
STINT.EN."

S*LINE FREQ",
RETURN

COLNY DOWN'', ‘MODE 1 (REPEAT)',

AND “RUN"
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10N SUBROUT INE
ST.LCLK:
000040 001314 8IT #5W05.C. SWR ;ALLOW SOF TWARE TIMEOUTS?
BNE 18 *NO--BRANCH
023504 156054 MoV #SRVCLK,aLKV  :SETUP THE Kwil-L VECTOR
000300 156050 MOV #300,aLkv+2
000100 156044 MoV #100,8LKS :START THE KWll=L
18: RTS PC ;RETURN
001344 SRVCLK: MOV TICKMS,=(SP)  ;TIME PER TICK IN MILLISECONDS
035034 JSR PC.RMTMR *COUNT THC ELASPED TIME
RTI *RETURN AFTER INTERRUPT
:THIS ROUTINE SETS UP DEFAULT PARAMETER VALUES WHEN THE PROGRAM IS
:gxthED OR WHEN THE VALUE OF BITO0 IN "C.SWR® IS CHANGED.
; JSR PC,LODFLT
; RETUR
LODFLT:
MOV RO.=(SP) ::PUSH RO ON STACK
MoV R1,-(SP) 2:PUSH R1 ON STACK
MOV R2.~(SP) *:PUSH R ON STACK
MOV R3-(SP) $:PUSH RS ON STACK
013377 001332 A0V #15377.TSTNMS  SSELECT TESTS O-7(SEEK) AND 11,12 & 14(TIRING)
000000 001334 movV 20, TSTNMS +2 *SELECT TESTS
002456 MOV #DFLT.RO SDEFAULT PARAMETERS POINTER
002726 MOV #PRMO.R1 *TABLE POINTER
MOV R1,R2 *STOP ADDRESS
1s: MOV (RO)+, (R1)+ “MOVE DEFAULT PARAMETERS INTO
cMP RO.R2 *RUN TIME TABLES ** DONE?
BLO 1$ *NO--BRANCH
000001 001314 BIT #8IT00,C.SWR  :16 BIT MODE ?
BNE 38 “BR IF 18 BIT MODE
000036 002426 MOV #30. .PRMLAT+16 :SET 'FS' LIMIT TO 30.
000036 002430 MoV #30. "PRMLAT+20 :SET °LS* LIMIT TO 30.
160400 001452 [l #-<286.+31.>, TRCKWC WORD COUNT FOR A 16 BIT TRACK
BR (s ; CONTINUE
000035 002426 3$: MOV #29..PRMLAT+16 SET °*FS' LIMIT TO 29.
000035 002430 MOV 229. PRHSHT*ZO *SET 'LS* LIMIT TO 29.
161000 001452 MoV #-<256.+30.>, TRCKWC :WORD COUNT FOR AN 18 BIT TRACK
002352 48: MoV SPRMPT .R1 SADDRESS’ OF PARAMETER POINTER TABLE
5§: ST (R1) SEND OF THE TABLE ?
BEQ 8s :BR IF END
000400 8IT #8IT08,a(R1)¢  :°LS' SELECTED ?
BEQ 58 ‘BR IF NOT
177776 MoV ~2(R1) ,R2 ‘PARAMETER TABLE ADDRESS
MOV (R2) ,~(SP) *PARAMETER ALLOCATION BITS
000011 MOV #9. R3 *NUMBER OF PARAMETERS (MAXIMUM) BEFORE ‘LS’
6$: ASR (sP} SCOUNT THE PARAMETER
BCC 78 ‘BR IF NOT USED
000002 ADD cg.nz *INCREMENT THE PARAMETER TABLE ADDRESS
78: DEC R PCOUNT THE PARAMETER
BNE 63 *BR IF NOT THERE YET
ST (3P)+ 1CORRECT THE STACK POINTER
002426 CMP (R2) .PRMLMT+16 :IS °'LS® TOO LARGE rOR THE MODE SELECTED ?
BLOS  S$ *8R IF NOT
002626 MOV PRMLMT+16,(R2) -RESET VALUE FOR MODE USED

SEQ 011
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001374

001314

036532
036554

036532
036554

--82 07:05:59 PAGE 32-3

BR 5$ ; CONT INUE

MmOV (SP)+ ,R3 ;;POP STACK INTO R3
MoV (SP)+,R2 ;sPOP STACK INTO R2
MOV (SP)+,R1 ssPOP STACK INTO R1
MoV (SP)+,RO ;:POP _STACK INTO RO
RTS PC sRETURN

:THiE ROUTINE FILLS THE PARAMETER TABLE THE CURRENT TEST.

s CAL

: MoV #TESTNUM, STSTNM ;LOAD THE TEST NUMBER
; JSR PC.LODPRA
: RETURN
LODPRM:
MoV R1,-(SP) :sPUSH R1 ON STACK
MoV R2,-(SP) :;PUSH R2 ON STACK
MOV R4 ,~(SP) :+sPUSH Ré& ON STACK
CLR R4 sCLEAR R4
MOVB STSTNM, R4 sGET THE TEST NUMBER
ASL Ré4 sSETUP TO ADDRESS WORDS
MOV PRMPT (R4) ,R1 sGET THE TEST'S PARAMETER TABLE ADDRESS
MoV #PRM R2 sPARAMETER EXECUTION TABLE
MoV CHKDRV R4 ;GET DRIVE ADDRESS
MoV (R1)+,(R2)+ ;LOAD PARAMETER SPECIFIER
18: ASR PRM ;1S THIS PARAMETER USED IN THE TEST ?
BCC 28 :BR IF NOT
MOV (R1)+,(R2)+ ;LOAD THE VALUE
B8R 33 s CONTINUE
28: CLR (R2) ¢+ sCLEAR THE UNUSED PARAMETER LOCATION
3s: P #PAT+2,R2 sFINISHED ?
BEQ 43 :BR_IF YES
MOV PRMLMT+12,LSTRK ;GET LAST TRACK FOR AN RN80
o8 B8R 18 :KEEP GOING
MoV (SP)+ R4 ::POP STACK INTO R4
MoV (SP)+ ,R2 :;POP STACK INTO R2
MoV (SP)+.R1 ::POP STACK INTO R1
RTS PC sRETURN

;THIS ROUTINE LOADS A READ HEADER AND DATA COMMAND OR A SEEK C

OMMAND
B+2 AND DPB.C+2, DEPENDING ON THE STATE OF ''CONTROL SWITCH'

*INTO DPB.

‘CALL

; JSR PC.LDCMD

; RE TURN

LDCMD: BIT #5W07,C.SWR :00 EXPLICIT SEEKS?
BNE 13 tYES--BRANCH
MOV 0nesouo.ops.a+g INO--SET UP FOR READ HEADER AND
ggv sgsApuo,oPs.c+ *DATA” COMMAND

18: MOV #SEEK.DPB.B+2  ;SETUP FOR SEEK COMMAND
MOV #SEEK.DPB.C+2

28: RTS PC

:THIS ROUTINE WILL CALL THE RM80 DRIVER AND THEN WAIT ON THE FUNCTION

SEQ 0112
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ON DIVISION SUBROUTINE

:TO COMPLETE. IF AN ERROR OCCURS IT IS REPORTED.
FILL "DPB'’ WITH COMMAND INFORMATION

sCALL

CALL.A:

1%:

2s:
3s:

A ¥
5$:

JSR
RETURN

JSR
DPB.A
B8R

JSR
RTS

RO,CALL.A

SESCAPE :NO ESCAPE ADDRESS

RO,RM80 ;CALL RMBO DRIVER
CALL.A

DPB.A+16 ;DONE?

18 ;NO--LOOP

5% sBRANCH IF NO ERROR

#38 ,SESCAPE ::ESCAPE TO 3% ON ERROR

DPB.A+12,CYL.DS ;CYLINDER
DPB.A+11,TRK.DS . TRACK
DPB.A+10,SEC.DS . SECTOR
#DPB,A+16,-(SP) ;STATUS/ERROR INDICATOR ADDRESS

PC,ERINDX *FORM DISPAICH INDEX
(SP)+,PC *REPORT PROPER ERROR
4 *NON-EXIST DRIVE
42 *PORT TIMEOUT
43 *UNSAFE ERROR
4 *NON-1/0 ERROR
*TO SYNC THE CALLING SEQ OF ERINDX
RM.REG+RMERT  :ANY DRIVE ERROR
2$ “BRANCH IF SO
#8SE ,RM.REG+RMER? :BAD SPOT ERROR
43 :BRANCH IF SO
45
#5K] ,RM.REG+RMER2 :SKI ERROR ?
43 :BR IF NO
RO, CALL.R *DO RECALIBRATE COMMAND
DPB_A+16,-(SP) :STATUS WORD
PC,LOP.CK *SEE IF LOOP. ABORT, OR CONTINUE
RO *RETURN

;THIS ROUTINE IS THE SAME AS ''CALL.A'’ EXCEPT FOR THE DPB USED AND IF
:THE COMMAND IS A READ HEADER AND DATA THE HEADER (CYLINDER, TRAZK,
;AND SECTOR) READ IS CHECKED FOR VALIDITY.

sCALL

CALL.8:

18:

FILL DPB

JSR RO.CALL.B

RETURN

CLR SESCAPE :NO _ESCAPE ADDRESS

CLR DPB.B+$SSENB JCLEAR SK]P SECTOR ENABLED INDICATOR
JSR RO,RM80 ;CALL RMBO DRIVER
DP8.8

BR CALL.B

187 DPB.B+16 sDONE?

8EQ 1$ sNO=--BRANCH

BPL 5% sBRANCH IF NO ERROR
MoV #38,SESCAPE ::ESCAPE TO 33 ON ERROR
MOV DPB.B+12,CYL.DS .CYLINDER

Move DP8.8+11,TRK.DS ; TRACK

SEQ@ 0113
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024316 113737 036540 001370 MOVvE  DPB.B+10,SEC.DS ;SECTOR
ozasga 012746 036543 MOV #DPB.B+16,-(SP) :STATUS/ERROR INDICATOR ADDRESS
024330 004737 02506 JSR PC,ERINDX *FORM DISPATCH INDEX
024334 062607 ADD (sP)+,PC *REPORT PROPER ERROR
024336 104041 EMT 41 *NON-EXIST DRIVE
024340 10404§ EMT 4; *PORT TIMEOUT
024342 104064 EMT 4 *UNSAFE ERROR
024344 104064 EMT 44 *NON=-1/0 ERROR
265 026346 000240 NOP ‘TO SYNC THE CALLING SEQ OF ERINDX: RT.
024350 005737 036656 ST RM.REG+RMER1  :DRIVE ERROR ?
267 024356 001406 8EQ 28 BR IF NOT
268 024356 022737 000200 036654 cmP #HCE ,RM.REG+RMER} -SEE IF ONLY 'HCE® SET
269 024364 001420 BEQ 58 -8R IF YES
270 024366 032737 100000 036702 28: BIT #8SE,RM.REG+RMER?2 ;BAD SPOT ERROP
271 024374 001033 BNE 78 *BRANCH IF SO
272 024376 104945 EMT 45
273 024400 032737 (40000 036702 3$: BIT #SK1,RM.REG+RMER?2 ;SKI ERROR ?
274 024406 001402 BEQ 4$ :BR IF NO
275 0264410 004037 024710 JSR RO, CALL.R *DO RECALIBRATE COMMAND
276 024414 013746 036546 4S: MOV DPB.B+16,~(SP) :STATUS WORD
277 024420 004737 025022 JSR PC.LOP.CK “SEE IF LOOP, ABORT. OR CONTINUE
278 024424 000410 B8R 6$ *CHECK FOR STALL
279 024426 123727 036532 000173 5$: CMP8  DPB.B+2,#READHD ;DOING IMPLIED SEEKS?
280 024436 001004 BNE 6 *NO=-~BRANCH
281 024436 004037 025302 JSR RO,VERIFY SYES==GO CHECK THE DATA
282 024442 036540 DPB.B+10
593 024444 000407 BR 78 ;ERROR DURING VERIFY
024446 032737 040000 001314 6S: 8IT #SW14,C.SWR SSTALL?
w5 024456 001403 BEQ 78 : NO==BRANCH
286 024456 004037 025220 JSR RO,STALL LYES-=CALL STALL ROUTINE
287 024462 001454 LWORD  STALL1 *STALL TIME POINTER
%wm4mm 78: RTS RO *RETURN
%39 :E:ff ROUTINE IS THE SAME AS ‘'CALL.B'' EXCEPT FOR THE DPB USED.
292 : FILL DPB
293 : JSR RO, CALL.C
%3§ : RE TURN
296 024466 005037 001222 CALL.C: CLR $ESCAPE :NO ESCAPE ADDRESS
297 024472 005037 036572 CLR DPB.C+$SSENB  :CLEAR SKIP SECTOR ENABLED INDICATOR
298 024476 004037 032054 JSR RO,RM80 *CALL RM80O DRIVER
299 024502 036552 OP8. C
300 024504 000770 B8R CALL.C
301 024506 005737 036570 18: ST DPB.C+16 :DONE?
302 024512 001775 PEQ 18 *NO--LOOP
303 024514 100055 8PL 13 LYES-~BRANCH IF NO ERROR
304 024516 015737 024622 001222 MOV #3$,SESCAPE t:ESCAPE TO 3$ ON ERROR
305 024524 013737 036564 001366 MOV DPB.C+12,CYL.DS :CYLINDER
024532 113737 036563 001372 MOV8  DPB.C+11.TRK.DS :TRACK
004540 113737 036562 001370 MOVB  DPB.C+10.SEC.DS ;SECTOR
024546 012746 036570 MOV #DPB.C+16,~(SP) :STATUS/ERROR INDICATOR ADDRESS
024552 004737 025062 JSR PC,ERINDX *FORM DISPATCH INDEX
024556 085607 ADD (SP)+,PC *REPORT PROPER ERROR
024560 104041 EMT 41 *NON=-EXIST DRIVE
024562 104042 EMT 4; *PORT TIMEOUT
024564 104043 EMT 4 *UNSAFE ERROR

[~ 1l
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024566 104044 EMT 44 :NON=1/C ERROR
306 024570 000240 NOP ‘TO SYNC rus CALLING SEQ OF ERINDX: RT.
307 024572 005737 036654 ST RM.REG+RMERT  :DRIVE FRR
308 024576 001404 BEQ 2 ‘BRIF N o
309 024600 022737 V00200 036654 WP SHCE ,RM. Rsconneni -SEE IF ONLY °'HCE' SET
310 024606 001420 BEQ (1 B8R IF YES
311 024610 032737 100000 036702 28: BIT #8SE.RM. Rscoaneaé :BAD SPOT ERROR ONLY ?
312 024616 001033 BNE 78 :BRANCH IF SO
313 024620 104045 EMT 45
314 024622 032737 040000 036702 3$: BIT #5K1,RM.REG+RMER2 :SK1 ERROR ?
315 024630 001402 BEQ 43 :BR IF NO
316 024632 004037 024710 JSR RO,CALL.R DO RECALIBRATE COMMAND
317 024636 013746 036570 48: MOV DPB.C+16,-(SP) :STATUS WORD
318 024642 004737 025022 JSR PC.LOP.CK *SEE IF LOOP., ABORT, OR CONTINUE
319 024646 000410 BR 6$
320 024650 123727 036554 000173 S$: CMP8  DPB.C+2,#READHD ;DOING IMPLIED SEEK?
321 024656 001004 BNE 6$ *NO=-<EXIT
332 024660 000037 025302 JSR RO,VERIFY SYES==CHECK THE DATA
323 024664 036562 DPB.C+10
324 024666 000407 BR 78 ;ERROR DURING VERIFY
325 24670 032737 040000 001314 6S: BIT #SW14,C.SWR “STALL?
326 24676 001403 BEQ 7% *NO-=BRANCH
327 024700 004037 025220 JSR RO,STALL LYES-=CALL STALL ROUTINE
328 024704 001456 .WORD  STALL1 *STALL TIME POINTER
329 024706 000200 78: RTS RO
28
426 : THIS ROUTINE WILL ISSUE A RECALIBRATE COMMAND TO THE RMBO DRIVER
427 * AND WAIT FOR THE FUNCTION TO COMPLETE.
428 $CALL
429 : JSR RO, CALL.R
zgg : RE TURN
432 024710 005037 001222 CALL.R: CLR SESCAPE :NO ESCAPE ADDRESS
433 024714 004037 032054 JSR RO ,RM80 *CALL RM80 DRIVER
434 024720 036616 DP8.R
435 024722 000772 BR CALL.R
436 024724 005737 036634 18: ST DPB.R+16 ; DONE?
437 024730 001775 BEQ 18 *NO-~L00P
438 024732 100032 8PL 3 ‘BRANCH IF NO ERROR
439 024734 012737 025010 001222 MOV #23.SESCAPE YESCAPE TO 28 ON ERROR
440 024742 013737 036630 001366 MOV DPB.R+12,CYL.DS ;CYLINDER
024750 113737 036627 001372 MOVB  DPB.R+11.TRK.DS :TRACK
024756 113737 036626 001370 MOVB  DPB.R+10,SEC.DS :SECTOR
024766 012746 036634 MOV aops R+16,-C(SP) :STATUS/ERROR INDICATOR ADDRESS
024770 004737 025062 JSR ERINDX *FORM DISPATCH INDEX
024774 062607 ADD (sﬁ>+ PC *REPORT PROPER ERROR
024776 104041 EMT *NON-EXIST DRIVE
025000 104042 EMT 4; SPORT TIMEOUT
025002 104043 EMT 4 SUNSAFE ERROR
025004 104044 EMT YA *NON=1/0 ERROR
441 025006 000240 NOP *TO SYNC THE CALLING SEQ OF ERINDX
442 025010 G13746 036524 28: MOV OPB.A+16,-(SP) :STATUS WORD
443 025014 004737 025022 JSR PC,LOP.CK ‘SEE IF LOOP, ABORT, OR CONTINUE
22? 025020 000200 38: RTS RO *RETURN

446 ;THIS SUBROUTINE CHECK FOR LOOP, ABORT, OR CONTINUE SWITCHES AFTER
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223 ‘Eﬁfﬁ“s 41, 42, 43, 44, &5, AND &6.

449 : MOV DTA+16,-(SP)  :STATUS WORD FROM DPB IN USE

450 : JSR PC,LOP.CK

225 : RETURN

45% 025022 032777 001000 154124 LOP.CK: BIT #SW9, 3SWR ;LOOP ON ERROR

454 025030 00140 BEQ 1$ *BR IF NOT

455 025032 000177 154066 JMP a$SLPERR START AT THE LOOP ADDRESS

456 025036 005037 001222 18: CLR $ESCAPE 5 ROR ESCAPE FLAG

457 025042 032766 072006 000002 BIT 031714'91713'91712'9111 1BIT021BITO01,2(SP) :CHECK ERROR TYPE
458 025050 001402 BEQ 2 BR IF DRIVE NOT OFFLINE., UNLOADED, OR
459 PERSISTENT UNSAFE OR FATAL MASSBUS PARITY
460 025052 000137 015142 JMP $EOP *TERMINATE DRIVE

461 025056 012616 28: MoV (SP)+, (SP) “ADJUST RETURN ADDRESS

22% 025060 000207 RTS PC

464 ;THIS ROUTINE FORMS AN INDEX THAT WILL BE USED TO DISPATCH

465 170 THE PROPER ERROR CALL. THE INDEX 1S FORMED BY EXAMINING

466 “THE STATUS/ERROR INDICATOR OF THE APPLICABLE DPB.

22; * INDEX STATUS/ERROR

469 0 B1T08!81T01

470 :2 BIT02

471 I BIT14!B1T04

472 6 BITOS & <BITO9!COMMAND = NON~I1/0>

2;2 'CAEL BITO6 £ <BITO9iCOMMAND = [/0>

475 ; JSR #DPB+16,~(SP)  :ADDRESS OF STATUS/ERROR INDICATOR
476 : JSR PC,ERINDX “FORM INDEX

2;; : RE TURN SINDEX IS ON THE STACK

479 025062 010046 ERINDX: MOV RO,~(SP) savs RO

4,80 025064 010146 MOV R1.-(SP) AVE R1

481 025066 016600 000006 MOV 6¢($P) RO csr STATUS/ERROR INDICATOR POINTER
482 025072 011037 001356 MoV (RO) ,SVSTAT “SAVE THE STATUS/ERROR INDICATOR
483 025076 005001 CLR R1 SSTART INDEX AT ZERO

484 025100 032710 8IT (PC) ¢ (RO) SFORM INDEX OF 0?

485 025102 000402 .WORD BI1T08181T01

486 025106 001037 BNE 58 ; YES=~BRANCH

487 025106 032710 8IT (PC)+.(R0) ‘FORM PARITY ERROR OR PORT REQUEST INDEX (2)?
488 025110 000004 .WORD BIT02

489 025112 001033 BNE X3 ; YES=~BRANC!{

490 055114 032710 8IT (PC)+, (RO) ‘FORM UNSAF. INDEX (4)?

491 025116 040020 LWORD BIT141BIT04

492 025120 001027 BNE 3s ; YES=~BRANCH

493 02,122 032710 BIT (PC)+, (RO) *FORM NON-1/0 ERROR INDEX (6)?

496 025124 000040 .WORD BITOS

495 025126 001023 BNE F} ; YES=-BRANCH

496 025130 032710 8IT (PC)+, (RO) *FORM I1/0 ERROR INDEX (10)?

497 025132 000100 .WORD BITO06

498 025136 001017 BNE 18 ; YES=-BRANCH

499 025136 032710 BIT (PC)+,(RO) *SOFTWARE TIMEOUT?

500 025140 001000 .WORD BITO9

501 025142 001420 BEQ 58 :NO--FORM INDEX OF 0

502 025144 122760 000150 177762 CMP8  #150,-16(RO)  :YES-=1/0?

503 025152 003011 BGT 28 *NO=~BRANCH
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18T ?;.REG+RHER1 sANY DRIVE ERROR ?

BNE BRANCH IF SO

8IT #8SE,RM.REG+RMER? :BAD SPOT ERROR

BEQ 18 sBRANCH IF NOT

INC R1 ‘SKIP , NOT REPORT BAD SPOT ERROR
18 INC R1 *INDEX=10---ERROR=45 OR 46
28 INC R1 * INDEX=6---ERROR=44
3s INC R1 * INDEX=4~~-ERROR=43
.S INC R1 * INDEX=2---ERROR=4 2
13 ASL R1 * INDEX=0-~-ERROR=41

MOV R1,6(SP) *RETURN INDEX TO USER

MOY (SP)+.R1 *RESTORE R1

MoV (SP) +.R0 ‘RESTORE RO

RTS PC *RETURN FROM CALL
;THIS ROUTINE WILL PROVIDE A STALL IN MILLISECONDS FOR A SPECIFIC
*AMOUNT OF TIME IF BIT13 OF C.SWR = O OR A RANDOM AMOUNT OF TIME
PIF BIT 13 9F C.SWR = 1, )
SSTALL1 CONTAINS SPECIFIED TIME FOR TESTS O = 7, AND STALL2
*CONTAINS THE TIME FOR TESTS 16-21.

s CALL
; JSR RO, STALL
: TIME POINTER JWHERE TO FIND THE STALL TIME

STALL: MOV 8(R0) +,-(SP) ;PICKUP STALL TIME
BIT 1§H13.C.SHR :ggf A RANaOH TIME?

BEQ ¢NO=-BRANC
JSR PC,SRAND ;YES=~FORM RANDOM NUMBER
MOV SLONUM, (SP) JAND USE IT FOR THE STALL TIME
8IC #C77,(SP) ;BUT NEVER > 64 MILLISECONDS
18: CLR -(SP) ;CLEAR TEMP. LOCATION
28: sus #1,2(SP) :MORE STALL REQUIRED?
8LO 43 sNO==BRANCH
MOV #100. ., (SP) :STALL FOR ABOUT 1 MILLISECOND
3s: 18T RO ;NOP TO KILL TIME
DEC 0(sP) s COUNT
ggf gg ;LOOP IF MORE COUNTS NEEDED
4$: cMP (SP)+,(SP) + ;CLEAN OFF THE STACK
RTS RO JEXIT
:QREIINE TO SOFTWARE COMPARE HEADER ON IMPLIED SEEKS
; JSR RO, VERIFY
H ADR POINTER ;ADDRESS OF DP8+10 (SECTOR NUMBER)
: BR 222 :ERROR RETURN
; RETURN
VERIFY: MOV R1,-(SP)

sSAVE R1
;GET ADDRESS OF 0P8+10

MOV (RO) + R :

BIC #170000,BUFFER STRIP FORMAT AND BAD SECTOR BITS FROM CYLINDER NUMBER
MOVB  (R1),68 *SAVE EXPECTED SECTOR ADDRESS

cMP BUFFER,2(R1)  :CYLINDER NUMBER 0K?

BNE 2 *NO--BRANCH

gz:a BUFFER+3,1(R1) 1S THE TRACK ADDRESS GOOD ?

2% ;B8R IF NO
TST $SSENB-10(R1)  ;WAS SKIP SECTOR ENABLED ?
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025344 001402 BEQ 1% ;BR IF NO
025346 105237 025476 INCB €S ; INCREMENT EXPECTED SECTOR ADDRESS BY 1
025352 123737 043542 025476 18: CMP8  BUFFER+2,6% *1S THE SECTOR ADDRESS GOOD ?
025360 001443 BEQ 1A ; ‘BR IF YES
Ue5362 013737 043540 001360 28: MOV BUFFER,CYL.RD  :GET RECIEVED secron ADDRESS
025370 113737 063543 001362 MOVB  BUFFER+3,TRK.RD : RACK
025376 113737 043542 001364 MOVE  BUFFER+2,SEC.RD : " c YLINDER *°
025406 113737 025476 001370 MOVB  6$,SEC.DS *GET EXPECTED secron ADDRESS
025412 105721 TSTB  (R1)+ *ADJUST R1 POINTER
025414 112137 001372 MOVB <R1)+ TRK.DS  :GET EXPECTED TRACK ADDRESS
025420 011137 001366 MOV (R1),CYL.DS CYLINDER *°
0254624 012737 025434 001222 MOV #38,3ESCAPE ..ESCAPE T0 38 on ERROR
025432 104012 EMT 12
025434 012737 000107 036510 3$: MOV #RECAL,DPB.A+2 ;LOAD RECALIBRATE ORDER CODE
025442 004037 024076 JSR RO, CALL.A +G0 EXECUTE THE COMMAND
025446 005037 001222 CLR $ESCAPE :CLEAR ERROR ESCAPE FLAG
025452 032777 001000 153474 BIT #SW9, aSWR LOOP ON ERROR ?
025460 001403 BEQ 48 *BR IF NOT
025462 013700 001124 MOV $LPERR,RO asruan TO ERROR LOOP ADDRESS
025466 000401 B8R 5$
025470 005720 4S: ST (RO)+ : INCREMENT RETURN ADDRESS
025472 012601 5§ MOV (SP)+,R1 *RESTORE R1
: 025476 000200 RTS RO SEXIT
025476 000000 6$: LWORD O :TEMPORARY STORAGE FOR EXPECTED SECTOR ADDRESS
sTHIS ROUTINE WILL PERFORM A ‘MASSBUS'' INIT. FOLLOWED BY
“A 'RECALIBRATE'* ON THE DRIVE UNDER TEST.
?2{5 T'4]S ROUTINE DESTROYS R1 AND Ré
: JSR RO, SRCHOO AWWMWAWMM
: RETURN1 aeruau HERE IF NO ERROR
: RE TURN2 SRETURN HERE ON ERROR
025500 005001 SRCHOO: CLR R1 :INCASE OF ERROR (TYPTIM)
025502 005037 177776 CLR PS
025506 012777 033526 003654 MOV #ISR,aRMVEC :SETUP INTERRUPT VECTOR
025514 013704 031366 MOV RMADR, R4 :PICKUP ADDRESS OF RMCS1
025520 012764 100040 000010 MoV #CLR.AMCS2(R4) :MASSBUS INIT,
025526 005037 036604 CLR DTADPB+10 *TRACK=0 £ SECTOR=
025532 005037 036606 CLR DTADPB+12 sCYLINDER =0
025536 012737 000107 036576 MOV #RECAL ,DTADPB+2 :COMMAND = RECALIBRATE
025546 005037 001222 CLR $ESCAPE NO ESCAPE ADDRESS
604 025550 004037 032054 JSR RO,RM80 SCALL THE DRIVER
025554 036574 DTADPS :DPB POINTER
025556 000440 BR 4$ :oueus IS FULL
025560 005737 036612 1$: ST DTADPB+16 :WAIT ON DONE
025564 001775 BEQ 13
025566 100030 8PL 3s AKE NORMAL EXIT IF NO ERROR
025570 012737 025644 001222 MOV #2$,$ESCAPE ..ESCAPE TO 28 ON ERROR
025576 013737 036606 001366 MoV DTADPB+12,CYL.DS sCYL] DER
025606 113737 036605 001372 MOVB  DTADPB+11.TRK.DS *TRACK
025612 13737 036604 001370 MOVB  DTADPB+10,SEC.DS :SECTOR
025620 012746 036612 MoV #0TADPB+16,-(SP) *STATUS/ERROR INDICATOR ADDRESS
025624 004737 025062 JSR PC.ERINDX :FORM DISPATCH INDEX
025630 062607 ADD (SP)+,PC REPORT PROPER ERROR
025632 1040641 EMT 41 *NON~-EXIST DRIVE
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025634 104042 EMT 42 :PORT TIMEOUT
025636 104043 EMT 43 TUNSAFE ERROR
0256-‘.0 104044 EMT 44 :NON=1/0 ERROR
0c5642 104045 EMT S *1/0 ERROR
612 025644 0C5720 2s: TST (RO) + ADJUST FOR ERROR EXIT
613 025646 005404 B8R $ 160 TO THE EXIT
614 025650 005064 000006 3s: CLR RMDA(RG) ;TRACK AND SECTOR = 0
615 025654 005064 000034 CLR RMDC (R4) SCYLINDER = 0
2}9 025660 000200 48: RTS RO *RETURN
2113 STHIS IS AN RTI WHICH IS USED BY THE TIMING TESTS & THE SERVO SETTLE DOWN TEST
g%? 025662 000002 DORTI: RT] :RETURN FROM INTERRUPT '
g%g :"A"II.E ROUTINE WILL INITIALIZE THE TIMERS USED BY THE '‘TIMING ROUTINES
J M
624 : JSR PC,STRTMR
955 : RETUR
027 025664 104412 STRTMR: SAVREG :SAVE RO=RS
628 025666 012700 001376 MOV #TIM.UP,RO TINITIALIZE TIME TABLES
629 025672 005020 18: CLR (RO)+ ‘CLEAR
630 025674 020027 001432 MNP no ATIM.PT *DONE?
631 025700 103774 BLO *NO~-~BRANCH
632 025702 012710 043540 MOV xsurreq (RO)  :SETUP TIME TABLE POINTER
633 025706 012737 077777 001376 MOV #+BIT1S. TIM.UP SET MINIMUM TIME TO MAXIMUM
63% 025714 012737 077777 001414 MOV #-CBIT15.TIM.DN :POSITIVE NUMBER
635 025722 104413 nesaec *RESTORE RO-RS
ggg 02572 000207 RTS PC *RETURN
638 :THIS ROUTINE WILL ADD THE ewseo TIME TO THE AVERAGE COUNTER AND
639 TMAINTAIN THE MINIMUM AND MAXIMUM TIMES,
ﬁ? E‘ﬂ{f THIS ROUTINE DESTROYS R2
642 : MoV #TP,R3 :PARAMETER POINTER
643 : MOV FLAG.RS *FLAG=0=COUNT UP
644 : *FLAG==1=COUNT DOWN
645 . JSR PC.COUNT
ﬁg : RETURN
548 025726 012702 001376 COUNT: MOV #TIM.UP,R2 :PICKUP THE 'UP'* POINTER
640 025732 005705 ST RS ‘USE IT?
650 025734 001402 BEQ 13 SYES=—BRANCH,
651 025736 012702 001414 MoV mn DN R *NO--PICKUP *DOWN'* POINTER
652 025742 027722 153572 18: P (RS) 2 SLESS THAN PREVIOUS LOW?
653 025746 002003 B8GE 2s *NO=-BRANCH
654 025750 017762 153564 177776 MoV aPKC, -zmz) SYES-=SAVE IT
655 025750 027763 153556 000004 2$: P PKC .4 (R3) 1LESS THAN THE LOW LIMIT?
656 025764 002001 BGE 38 *NO~~BRANCH
657 025766 005212 INC <n5> SYES-=COUNT IT
658 025770 005722 38: TST (R2)+ *ADVANCE THE POINTER
659 025772 027722 153542 cHp aPKC, (R2)+ *GREATER THAN PREVIOUS MIGH?
025776 00340 BLE 13 NO~--BRANCH
661 026000 017762 153534 177776 MOV PKC,=2(R2) SYES-=SAVE IT
662 026006 027763 153526 000006 4$: e aPKC.6(R3) ‘GREATER THAN THE HIGH LIMIT?
663 026014 003401 BLE 58 *NO~-BRANCH
664 026016 005212 INC (R2) SYES-<COUNT IT

SEe 0119
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000200

153512

050044

153472
000002

000100

001231
001231
026110

037674

037702

022212
022442
037716
001231

001432

153362
001432

153064

5%: TST (R2)+ :ADVANCE THE POINTER
:gg ?Psc .(R2)+ JADD THIS COUNT TO THE TOTAL
INC (R2) ;COUNT THIS READING
CMp #BUFFER+<4*561.>, TIH PT ;SAVE THIS COUNT?
BLOS 63 :NO- NCH
MOV aPKC,TIM.PT YES--UELL SAVE IT THEN
ADD #2.TIM.PT ADVANCE THE POINTER
6$: RTS PC :RE URN
:TH{E ROUTINE PRINTS THE SPEC OF ALL TIMING TESTS
: JSR RO,SPTYP
: TABLE ADDRESS
;TABLE: .WORD ASCIZ MESSAGE POINTER
: .WORD MIN VALUE
: .WORD  MAX VALUE
SPTYP: MOV (RO) +,R2 sTHE TABLE ADDRESS
BIT #5W06,3SWR JALLOW PRINT
BNE 3s JEXIT I1F NOT
TYPE LSCRLF
TYPE +SCRLF
MOV (R2)+ 1%
TYPE
18: MORD O
MOV (R2)+,-(SP) :LOAD MIN VALUE
BEQ 23 :SKIP IF MIN VALUE IS O
TYPE LMSGMIN
JSR PC,$582D ;CONVERT TO DECIMAL
JSR PC, “$SUPRS JTYPE IT
TYPE . MSGOUS ;0 uUs
2s: TYPE MSGMAX
MOV (R2) .~ (SP) JMAXMUM VALUE
JSR PC, $582D
JSR PC.$SUPRS
TYPE .MSGOUS
TYPE .SCRLF ;CR=LF
3s: RTS RO

s;THIS ROUTINE IS USED _TO TYPE THE MINIMUM,

sMAXIMUM,

AND AVERAGE TIMES FOR THE TIMING TESTS

sIT WILL ALSO CHECK THE TIMES TO ENSURE
:THEY ARE WITHIN TOLERANCE AND IF NOT FLAG THE BAD TIMES.

sCALL

H JSR RO,TYPTIM 2G0O REPORT THE TIMES

: TABLE sPOINT TO THE PROPER TABLE

H RETURN

sTABLE: MSGADR1 sADDRESS OF ASCIZ MESSAGE NUMBER
H MSGADR? ;ADDRESS OF ASCIZ MESSAGE NUMBER
; MIN.ALLOWED ;MINIMUM TIME ALLOWED

H MAX . ALLOWED ;MAXIMUM TIME ALLOWED

1
2

SEQ 0120




722 026166
026166
026170
026172

762 026442

[=} MOOOOOSOOOOOO
2-‘-‘-‘ - b

o
-\

005216

000100
026230

001376

000014
037674
022212

022442
037716

037160
177776
037723
022212
022442
037716
037702
022212

022442
037716

037160
177776

03775¢
022212

037710

022604

152746

TYPTIM:

[, Y
[ 1

3s:

48
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ODOUBLE PRECISION DIVISION SUBROUTINE

R2,-(SP)
R3.-(SP)
R& .=(SP)
RS .- (SP)
(RO)+,R2
#SW06 . aSWR

9%

(R2)+,28
(R2)+,R5
(R2)+,R3

#TIM.UP,Ré
0

14(R4)

8s

JMSGMIN
(R4)+,~(SP)
PC,$5820
PC,$SUPRS

. MSGOUS
(R4) +

3s

, COMMA

23(R4) ,~(SP)
PC,$582D
PC.$SUPRS

MBELOW
R3 ~(SP)
PC.$SH2D
PC . $SUPRS

,MSGOUS

. MSGMAX
(R4)+,~(SP)
PC,$582D
PC,$SUPRS
,MSGOUS
(R4)+

43

COMMA
‘2(n4> -(SP)
PC,$582D

GAVG
(R4)+,-(SP)
(R4)+.=(SP)
(RG)+,~(SP)
PC,$0IV
(SP)+
5%

(SP)

;:PUSH R2 ON STACK
:sPUSH R3 ON STACK
..PUSN Ré ON STACK

;PUSH RS ON STACK

:PICKUP THE TABLE POINTER
;INHIBIT TIME REPORTS?

: YES--BRANCH

*ADDKESS OF MESSAGE NUMBER 1
;ADDRESS OF MESSAGE NUMBER 2
;PICKUP THE LOW LIMIT

JAND THE HIGH LIMIT
:PARAMETER POINTER

sTYPE _THE MESSAGE
:ASCIZ MESSAGE POINTER GOES HERE
:DID ANY COUNTS OCCUR?
T

PUT (R4)+ ON THE STACK
*CHANGE TO DECIMAL ASCIZ
: JYPE W1 THoUT LEADING ZEROS

:ANY SEEK%HBELOU THE LOW LIMIT

:TYPE

:PUT =2(R4) ON THE STACK
JCHANGE TO DECIMAL ASCID
:TYPE WITHOUT LEADING ZEROS
:"BELOW THE MINIMUM OF

:PUT R3 ON THE STACK
:CHANGE TC DECIMAL ASC1Z

:TYPE WITHOUT LEADING ZEROS
:TYPE [0 US”

SPUT (R4)+ ON THE STACK

:CHANGE TO DECIMAL ASCIZ
;;sg WITHOUT LEADING ZEROS
:ANY SEEKS ABOVE THE HIGH LIMIT
w ’e 'C'H

*PUT ~2(R4) ON THE STACK

s CHANGE TO DECIHAL ASCIZ

'TYPE WITHOUT LEADING ;EROS
‘'ABOVE THE MAXIMUM 0

'PUT RZ ON THE STACK

sCHANGE TO DECIMAL ASCIZ
:TYPE WITHOUT LEADING ZEROS
TYCE us*’

;FORM THE AVERAGE

;1S THE REMAINDER OVER HALF?
:NO=~BRANCH
sYES=-ROUND UP

SEQ ("¢
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763 026444
026444
6450

0
764 026454
765 026460

= Sl

026474
767 026500
768 026506
769 026510
770 026314
;;1 026516

2

773 026522
774 026526
775 026530
776 026532
777 026534
778 026540

026540

779 026550

788 026552

805 026602

026606
807 026610
026614
809 026620

810 026622
811 026626

-x

020237

040021
040001
026230

040036

002334

002336
002334

002334

002326

002330
002326

002326

001116

5$:

6$:
7%:

88:
9%:

JSR

PC.$582D
PC,$SUPRS
,M$GOUS

COMMA
-2(R4> -(SP)
PC,$5B2D

PC $SUPRS
#15,$TSTNM
63

gsssex
,MSGSCH
RS,28

93

RS

13

LMSGNOT
(SP)+,RS
(SP)+.R%
(SP)+.R3

(SP)+,R2
RO

;CHANGE TO DECIMAL ASCIZ
:TYPE wITHOUT LEADING ZEROS
:TYPE ‘D US’

TYPE LA "

TPUT ~2{R4) ON THE STACK

s CHANGE TO DECIMAL ASC]Z
;TYPE WITHOUT LEADING ZEROS
;TEST 11 ?

:BRANCH I SO
}VPE }$EEKS TIMED'’
;TYPE "*SEARCH TIME'

sNEXT MESSAGE POINTER
;IF NONE EXIT
:NO MORE THAN 2

;TYPE '"NOT TIMED"

::POP STACK INTO RS
::POP STACK INTO Ré4
;;POP STACK INTO R3
é;?? STACK INTO R2

sTHIS SUBROUTINE WILL INCREMENT THE TRACK
:NUMBER (R2) BY THE AMOUNT SPECIFIED BY ‘IT’.

s CALL

INCTRK:

18:
28:

sTHIS SUBROUTINE WILL INCREMENT
NUHBE (R

INCCYL:

1%:

JSR
RETURN1
RETURNZ

cHp
BEQ
ADD
cHP
BLE
MOV
TST

RO, INCTRK

R2.LT
23
IT,R2
RZ LT
3

(Rb)#
RO

:TRACK NUMBER GREATER THAN LT15
:TRACK NUMBER INCREMENTED

sLAST TRACK COMPLETED?
YES-<EXIT

:NO=-~UPDATE TRACK

s TRACK TO 8l6?
;NO=-EXIT

;YES--SET TRACK TO LAST TRACK

;ADJUST FOR RETURN 2
;RETURN

THE CYLINDER

Y THE AMOUNT SPECIFIED BY °IC’.

RO, INCCYL

=

P ad ) e NS D
DOIP AP =
L ) .
n ro
- e

(=
~

;CYLINDER NUMBER GREATER THAN i.C15
;CYLINDER NUMBER INCREMENTED

LAST CV%{NDER COMPLETED?

-UPDATE CYLINDER
CVLINDE? T0 BIG?

:NO-~EX]1
:YES-~SET CYLINDER TO LAST CYLINDER
:ADJUST FOR RETURN 2

SEQ 0122

-



CZRNGAQ RMBO FCTNL PT4 MACRO v04.00 15-JAN-82 07:05:59 PAGE 32-14
DOUBLE PRECISION DIVISION SUBROUTINE

81% 026630 000200
81

SEQ 0123

28%: RTS RO :RETURN

g}g :Zgif ROUTINE DECREMENTS THE SECTOR ADDRESS.
316 : CLR -(SP) ;CLEAR THE STACK
817 : JSR PC.LDECSEC " SUBROUT INE ENTRY
3113 : RETURN
820 026632 113766 036646 000002 DECSEC: MOVB  RM.REG+RMDA,2(SP) ;PUT THE SECTOR ADDRESS OW THE STACK
821 026640 005366 000002 DEC 2(SP) :DECREMENT THE ADDRESS
822 026644 100003 8PL 18 *BR IF NOT CORRECTION NEEVED
823 N26646 013766 002426 000002 MOV PRMLMT+16,2(SP) -OVERFLOW OCCURED, FORCE TO MAXIMUM ADDRESS
352 026654 000207 18: RTS PC *RETURN
1142
1143 sTHIS ROUTINE IS USED TO INPUT THE ‘‘CONTROL SWITCHES''.
1144 IF SWR<07>=1 THE PRESENT SETTING WILL BE TYPED AND THE NEW
1145 ‘SETTING IS READ AND STORED.
1146 *NOTE: THIS ROUTINE DESTROYS R3 AND R4
1147 CALL
1148 : JSR PC.GETSWR
};gg ; RE TURN :(C.SWR)=DESIRED CONTROL SWITCHES
1151 026656 032777 000200 152270 GETSWR: BIV #5607, aSWR :READ CONTROL SWITCHES?
1152 026664 001430 BEQ 208 *NO=-~BRANCH
1153 026666 106401 026674 TYPE  ,658 Y;TYPE ASCIZ STRING
026672 000410 BR 643 :*GET OVER THE ASCiZ
::658: .ASCIZ <CRLF>/SET SWR<07>=0/
026714 648 ,
1154 026714 012703 036750 108: MOV #MSG.CS,R3 :’CONTROL SWITCHES="’
1155 026720 013704 001314 MoV C.SWR,RE *PRESENT CONTROL SWITCH SETTINGS
1156 026724 004037 026750 JSR RO, GE fNUM SGET THE NEW SWITCH SETTINGS
1157 026730 000771 B8R 108 * COMMA
1158 026732 000240 NOP *PERIOD
1159 026734 013737 001314 001320 MoV C.SWR,SAVCSW  -SAVE PREVIOUS VALUE
1160 056742 010437 001314 MoV ,C.SWR :"DOUBLE PERIOD-SAVE NEW SWITCH SETTING
}}g} 026746 000207 208:  RTS SRETURN FROM CALL
1163 sTHIS ROUTINE WILL TYPE AN ASCIZ MESSAGE AND THEN
1164 SINPUT AN ASCIZ STRING AND CHANGE THE STRING TO GCTAL
1165 *1F REQUIRED.
1166 INOTE: THIS ROUTINE DESTROYS R1
1167 JCALL
1168 : MOV #ADR.R3 :ADDRESS OF ASCIZ MESSAGE
1169 : MOV NUM RS S0CTAL NUMBER
1170 : JSR RO, GE TNUM
171 : RETURN1 SINPUT TERMINATED WITH A COMMA
1175 : RET ‘WITH A PERIOD
117 : RETUR ‘WITH A DOUBLE PERIOD
1174 : ‘Ré=INPUT NUMBER AND
1175 : *R2=R4*32 FOR ALL
}};9 : “THREE RETURNS
1178 026750 010337 026756 GETNUM: MOV R3.2$ :SAVE MESSAGE POINTER
1179 026754 104401 1$: TYPE *TYPE THE MESSAGE
1180 026756 000000 2s: LWORD 0 *MESSAGE POINTER GOES HERE
1181 026760 010446 MOV R&,~(SP) ::SAVE Ré FOR TYPEOUT
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026762 104402 TYPOC GO TYPE=-OCTAL ASCII(ALL DIGITS)
1182 026764 104401 036773 TYPE  ,SLASH
1183 026770 104411 ROLIN READ AN ASCIZ STRING
1184 026772 012601 MOV (SP)+.R1 TADDRESS OF FIRST CHARACTER
1185 026774 004037 030644 JSR RO, CK.CHR cnecn ONE CHARACTER
027000 026754 1$ ILLEGAL CHARACTER
027002 026754 18 CARRIAGE RETURN
027004 027016 4$ i
027006 027042 8s [
027010 027050 98 :
027012 027014 33 :DIGIT 0-9
1186 027014 005301 38: DEC R1 *DECREMENT THE INPUT POINTER
1187 027016 48:
027016 004037 031104 JSR RO, CK.NUM :CHECK THE NUMBER
027022 026754 18 SILLEGAL INPUT
027024 027036 78 STERMINATED WITH A ".“ OR 'CR"
027026 027034 63 STERMINATED WITH A °'.
027030 027032 58 “TERMINATED WITH A *'..
1188 027032 005720 58: TST (RO)+ *DOUBLE PERIOD
1189 027034 005720 68: ST (RO)+ $SINGLE PERIOD
1190 027036 010204 78: MOV R2,R& *COMMA==SAVE INPUT NUMBER
1191 027040 000414 B8R 11$ ‘60 TO EXIT
1192 027042 105711 8s: TST8  (R1) ‘TERMINATOR AFTER A COMMA?
1193 027044 001343 BNE 18 *NO~-L00P
1194 027046 000411 B8R 118 CYES-=EXIT
1195 027050 105711 9s: TST8  (R1) TERHINATOR AFTER A PERIOD?
1196 027052 001406 BEQ 108 SYES-~EX]
1197 027054 122721 0000656 (P8 #'.,(R1)+ NO--DOUBLE PERIOD?
1198 027060 001335 BNE 13 “NO--LOOP
1199 027062 105711 IST8  (R1) *YES-=TERMINATOR?
1200 02706¢ 001333 BNE 18 *NO=~L 00P
1201 027066 005720 ST (RO)+ :DOUBLE PERIOD
1202 027070 105720 108 ST (RO) + *PERIOD
1203 027072 010402 118: MmOV R4 .R2 cm--msmon THE
1204 027074 000302 SWAB  R2 *NUMBER IN CASE IT
1205 027076 006202 ASR R2 *1S THE anoaxrv LEVEL
1206 027100 006202 ASR R
1207 027102 006202 ASR R2
}583 027104 000200 RTS RO SEXIT
1210 :THIS ROUTINE 1S USED TO CHANGE Ok MODIFY
1211 “THE TEST PARAMETERS. IT GIVES THE OPERATOR
1212 “THE CAPABILITY OF SPECIFYING WHICH DRIVES TO TEST, WHICH
}5}2 TESTS TO RUN AND HOW MANY TIMES TO REPEAT EACH TEST
1215 027106 104412 GT.PRM: SAVREG :SAVE RO - RS .
1216 027110 005037 001330 GT.PR1: CLR DRVSEL *NO DRIVE SELECTED
1217 027114 104401 027122 TYPE 658 --rvre ASCIZ STRING
027120 000406 BR 648 “GET OVER THE ASCIZ
::658: .ASCIZ <CRLF>/DRIVE(S)=/’
027136 648
1218 027136 104411 RDLIN ;READ T
1219 027140 012601 MOV (SP)+.R1 ADDRESS OF ASCIZ STRING
1220 027142 004037 030644 JSR RO, CK.CHR *CHECX ONE CHARACTER
027146 027110 GT.PR1 *ILLEGAL CHARACTER
027150 027110 GT.PR1 CARRIAGE RETURN
027152 027110 GT.PR1 A
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027154 027110 GT.PR!
027156 027110 GT.PR1
02716C 027162 13
1221 027162 005301 1$:  DEC
1222 027164 28:
027164 012702 000007 MoV
027170 004037 030720 JSR
027174 027110 GT.PR]
027176 027110 GT.PRI
7200 027206 33
027202 027232 i3
097208 02723¢ 43
1223 007206 156237 031356 001330 3s:  BISB
1224 027214 105741 TST8
1295 027216 001362 BKE
1226 027220 005037 001332 CLR
1227 0g7gge 005037 001334 CLR
1228 027230 000405 BR
1229 027232 156237 031356 001330 4$: _ BISB
1230 027240 104413 GT.PR2: RESREG
1231 027242 000207 RTS
1253 027244 GTTSTI:
027244 104401 027252 TYPE
027250 000403 BR
;:658: .ASCIZ
027260 648
1234 027260 104411 RDLIN
1235 027262 012601 MOV
1236 027264 122711 000056 CMPB
1237 027270 301007 BNE
1238 027272 122761 000056 000001 CMP8
1239 027300 001003 BNE
1240 027302 105761 000002 1518
1241 027306 001754 BEQ
1242 027310 005037 001332 18: CLR
1243 027314 005037 001334 CLR
1244 027320 005037 001336 CLR
1245 027324 005037 001340 CLR
1247 027330 121127 000123 GTTST2: (MPB
1248 027334 001004 BNE
1249 027336 052737 000377 001332 BIS
1250 027344 000525 BR
1252 027346 121127 000124 18: s
1253 027352 001004 BNE
1254 027354 052737 013000 (01332 BIS
1255 027362 000516 BR
1257 027364 004037 030570 28:  JSR
1258 027370 000514 BR
1259 07372 010205 MOV
1260 027374 005201 INC
1261 027376 (04037 030570 JSR
1262 027402 000405 BR
1263 027404 005201 INC

110

PAGE 32-16
:piGIT 0-9
R1
#7.R2 ;UPPER LIMIT OF INPUT
RO;CK.D1G :CHECK THE DIGIT(S)
:ILLEGAL INPUT
:INPUT TO LARGE
TERMINATED WITH A **,"' OR ''CR"*
:TERMINATED WITH A *'.**
STERMINATED WITH A *'..""
ATABIT(R2) ,DRVSEL :SET_THE DRIVE SELECTED BIT
~(R1) ;WAS THE LINE TERMINATED?
28 NO-GET THE NEXT DRIVE
TSTAMS :DESELECT ALL TESTS
TSTNMS+2
GTTST ;YES--SELECT TEST
ATABIT(R2) ,DRVSEL ;SET THE SELECTED DRIVE BITS
;RESTORE RO - RS
PC SEXIT
,658 ;:TYPE ASCIZ STRING
648 *:GET OVER THE ASCIZ
/TEST=/
sREAD AN ASCIZ STRING
(SP)+,R1 :POINTER TO R1
2. R :DOUBLE PERIOD?
18 :NO=--BRANCH
£, ,1R1)
18
Z(R1) VR
6T.PR2 :YES==EXIT
TSTNMS NO TEST SELECTED
TSTNMS +2
OPNFLG :NO TESTS TO BE OPENED
OPNFLG*2
(R1) #'S ;ALL SEEK TESTS?
1 :NO=-BRANCH
#377,1STMMS  :YES-~SELECT TESTS 0-7
GTTsf3
(R1),4°'T ;ALL TIMING TESTS?
$ :NO=-BRANCH
413000, TSTMMS  ;YES--SELECT TESTS 1112 & 14
GTTST
RO, CX.OCT ;OCTAL DIGIT?
GTTST4 :NO=~BRANCH
R2.R5 :YFS=-~SAVE 1T
R1 MOVE TO NEXT CHARACTER
RO,CK.OCT :0CTAL DIGIT
3s :NO=--BRANCH
R1 MOVE TO NEXT CHARACTER

Sc@ 0125

Sy P
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o
w

NN NINIRLAINININININLININIAL PO PIN NN N

00 OB 0D QR OB QD OB OB OB QO ~N NN N NN NNNOON
Sogwgmrumdgoawo\nbuf\a-‘SN&

(=]

n)

~

~

"~

o

— b e b
MO
00000
N NN =

£33

027524
027530

W A Ld A A
RSRERE

o

N

~N

A

&H

o

SHES

O O®NO NS NN O
(=4
N
~
AY ]
~
o

027616

027620
0%7622
027626

— d D e b e b b b —d D b b e D —d b b cmd b cmd D bt —h

Ut L N L L A A A N N W i
PNONDPVPLNY = b b cnd cd b b b bk

SN —

006325
006305
006303

&

(=]

N
NOOWO O
NN WA
W= O

NO~

R328

3333
33T

000015
027616
000017

001560
000055

070570

030570

000015
027616

027616
027616
027616

000037

001560
000002
027616
000002

000056

001332

001332

3$:

43:

5%:

6$:

GTTST3:
GTTSTS:

ASL
ASL
ASL
ADD

(R1)
GTTSM

RO,CK.OCT
GIISTI
22.!!5
RO,CK.OCT

GITST
R2,~(SP)
63.R2

($P)+,68
68

cgf R4

R6

R4
5755'!2) TSTMS(RO

R2 63

02 R2
grfsr¢

\h

R1
(R1) 4"
6Trsfs °

J 10

R2
8l TS(RZ) TSTNMS (R4)
sTEST

SFQ 0126

:SCALE HIGH DIGIT

;COMBINE HIGH & LOW DIGITS

:VALID TEST NUMBER?

:NO=--BRANCH

:SAVE THE TEST NUMBER

: CONVERT TEST M}BER INTO AN INDEX
:CLEAR UNWANTED BITS

:SHIFT THE BITS

:SELECT TEST
srkxuc

:NO=-BRANCH
:YES--MOVE TO NEXT CHARACTER
;OCTAL DIGIT"

:NO=-BRANCH
YES-SAVE IT
MOVE 10 NEXT CHARACTER
OCTAL DIG
:NO=~BRANCH

;YES-=MOVE TO NEXT CHARACTER
:SCALE HIGH DIGIT

;COMBINE HIGH & LOW DIGIT
sVALID TEST NUMBER?
:NO=~BRANCH

1S THE FIRST NUMBER OF THE
STRING SH'A‘LI.ER THAN THE LAST?

NO=-BRANC

:SAVE ENDING TEST NUMBER
:GET STARTING TEST NUMBER
STORE ENDING TEST NUMBER
sSHIFT ENDING TEST NUMBER
;SHIFT TEST NUMBER

;COPY TEST MER INTO Ré
;CLEAR LOWER BITS

;SHIFT THE TEST NUMBER

A TEA IR IL IR IS TR IR

-SELECT THE TEST
CREMENT THE TEST NUMBER
'ses IF FINISHED
*BR IF NOT

$CORRECT TEST NUMBER

* CONT INUE

$STORE TEST NUMBER HERE
;MOVE 70 NEXT CHARACTER
= PERIVD' "

$YES=~BRANCH
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1325 027630 005737 001332 18T TSTNMS JANY TEST SELECTED THIS CYCLE?
1326 027634 001005 BNE 1$ :BR IF _YES
1327 027636 005737 001334 TST TSTNMS+2 sANY TEST SELECTED THIS CYCLE ?
1328 027642 001002 BNE 1$ ;BR IF YES
}%gg 027644 000137 027244 JWP GTTST :NO
}%g% ;CHECK TO OPEN TEST FOR PARAMETER CHANGE
1333 027650 121127 000057 1$: CMP8 (R1) ,4*/ :"OPEN'"?
1334 027654 001024 BNE 43 :NO=--BRANCH
1335 027656 126127 177777 000123 W8 =1(R1),#'S sALL SEEK TESTS?
1336 027664 001004 BNE 23 sNO=-BRANCH
1337 027666 052737 000377 001336 8Is 4377 ,OPNFLG s YES~--OPEN TESTS 0-7
1338 027674 000421 B8R 5%
1339 027676 126127 177777 000124 28: CcMP8 ~1(R1) ,4'T7 sALL TIMING TESTS?
13640 027704 001004 BNE 3s :NO-=BRANCH
1341 027706 052737 013000 001336 8IS #13000,0PNFLG  ;YES--OPEN TESTS 11,12 ¢ 14
1342 027714 000411 BR 5%
1343 027716 056264 001560 001336 3$: BIS BITS(R2) ,OPNFLG(R&) ;YES--SET BITS FOR TEST TO OPEN
}g:é 027724 000405 BR 5%
1346 027726 121127 000056 6S: ) (R1).4°, 2*'COMMA’ ‘2
1347 027732 001402 8Eq 5% :BR IF YES
1348 027734 000137 027244 JW GTTST1 :NO
1349 027740 005201 58: INC R1 :MOVE TO NEXT CHARACTER
1350 027742 105711 1878 (R1) :''CR'?
1351 027744 001402 8EQ 63 ;BR IF ‘CR’
1352 027746 000137 027330 JMP GTTST2 ;NO=-GO GET NEXT CHARACTER
1353 027752 005737 001336 (3 H TST OPNFLG sANY TESTS TO OPEN ?
1354 027. ¢ 001042 BNE OPNTST :BR IF YES
1355 027760 005737 001340 TST OPNFLG*2 ;ANY TESTS TO OPEN ?
1356 027764 001037 BNE OPNTST :BR IF YES
}ggg 027766 000137 027244 JWP GTTST1 ;NO==START AGAIN
1359 027772 005201 GTTSTS: INC R1 sMOVE TO NEXT CHARACTER
1260 027774 121127 000056 CMPB (R1).4°. 2"PERIOD'*?
1301 030000 001414 EQ GTTST6 : YES=-~BRANCH
1362 030002 105711 1518 (R1) :"'CR**?
1363 030004 001402 8EQ 1$ ; YES=-BRANCH
1364 030006 000137 027244 JMP GTTST1
1365 030012 005737 001336 18: 18T OPNFLG ;ANY TESTS TO OPEN ?
1366 030016 001022 BNE OPNTST :BR IF YES
1367 030020 005737 001340 1ST OPNFLG+2 sANY TESTS TO OPEN ?
1368 030024 001017 BNE OPNTST :BR IF YES
%ggg 030026 000137 027240 JMP GT.PR2 ;NO=-=GO START TESTING
1371 030032 005201 GTTST6: INC R1 ;MOVE TO NEXT CHARACTER
1372 030034 105711 1518 (R1) J"'CR*™?
1373 030036 001402 8eQ 18 s YES~-BRANCH
1374 030040 000137 027244 JMP GTTST! sNO--GO ASK FOR TEST
1375 030044 005737 001336 18: 187 OPNFLG sANY TESTS TO OPEN ?
1376 030050 001005 BNE OPNTST ;BR IF YES
1377 030052 005737 001340 18T OPNFLG+2 ;ANY TESTS TO OPEN ?
1378 030056 001002 BNE OPNTST ;BR IF YES
;ggg 030060 000137 027240 JMP GT.PR2 :NO-~GO START TESTING
1381 ;OPEN THE SELECTED TEST FOR CHANGES
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104412
005027
00000

000771

013716
005004
006216
103403
001772
005724
000773

104401
016437
104401

000000
104401
016446
004737

030070
000015
027264
030070

030070
000017

001560
030160

030070

001231
002352

002320

002320

040053
002434

036746
002322
022212

030070

001336

030272

OPNTST:
OPN.CT:

OPN.1:

OPN.2:

1$:

2$:

OPNPRM:
1s:

2$:
3s:

48:

SAVREG
CLR
.WORD
B8R

INC
CMP
BGE
RESREG
JMP

MOV
ASL

8
ASCIZ

MoV
TYPQS

L 10

PAGE 32-19

(PC)+

0

OPN.2
OPN.CT
#15,0PN.CT
OPN.2
GTTST
OPN.CT,R5
RS
OPN.CT,R3
#17,R3

R
R3

R3
BITS(RS) ,OPNFLG(R3)

OPN.1
$

L4

643
/ TEST /
OPN.CT,~(SP)

2
0

LSCRLF

PRMPT (RS) ,RO
(RO) ,~(SP)
#PRM_R2

2s
(SP)
2%
OPNPRM
(R2)+

1%
(RO)+, (R2)+
1%

PRM, (SP)

RG

(SP)

33

OPNPRM

(R4) +

1$

LBLNKS2
PRMMSG (R4 ) ,4$
0

,MSG.EQ
RPT(RE) ,~(SP)
PC,$5820

;SAVE RO = RS
;START WITH TEST O
;COUNT STORED HERE
:SKIP THE INCREMENT

;MOVE 7O THE NEXT TEST
sTEST NUMBER TOO BIG?
;NO~-OPEN THE NEXT TEST
;RESTORE RO - RS

:YES~-GO ASK FOR MORE TESTS

;SETUP TO USE THE

sTEST NUMBER AS AN INDEX
sGET INDEX

;CLEAR LOWER TEST BITS
sSHIFT TEST NUMBER

:OPEN THIS TEST?
:NO--MOVE TO NEXT TEST
S;TYPE ASCIZ STRING
1SGET OVER THE ASCIZ

:2SAVE OPN.CT FOR TYPEOUT
3260 TYPE--OCTAL ASCII
:sTYPE 2 DIGIT(S)
:égU{PRESS LEADING ZEROS

sCR=LF

sPICKUP PARAMETER POINTER
2SAVE THE VARIABLE INDICATOR
sFIRST ADDRESS OF TABLE

sCHECK FOR A VARIABLE
;G0 MOVE THiS ONE

;DONE

;BUMP THE POINTER

;MOVE THIS VARIABLE INTO THE
; COKMON AREA

:GET THE VARIABLE INDICATOR
;ZERQO THE INDEX

sCHECK FOR A VARIABLE

;GO GET IT

;0UT OF VARIABLES

;UPDATE THE INDEX

;TYPE 2 BLANKS
;TYPE THE NAME OF THIS VARIABLE

2 TY
:PUT RPT(RG) ON THE STACK
;CHANGE TO DECIMAL ASCIZ

SEQ 0128
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DOUBLE PRECISION DIVISION SUBROUTINE
030310 004737 022442 JSR PC.$SUPRS ;TYPE WITHOUT LEADING ZEROS
1438 030314 104401 036773 TYPE  ,SLASH STYPE * /¢
1439 030320 104411 RDL IN
1450 030322 012601 MOV (SP)+,R1 ;READ AN ASCIZ STRING
1461 030326 006037 030644 JSR RO, (K. CHR “CHECK ONE CHARACTER
030320 030256 33 *ILLEGAL CHARACTER
030332 030252 28 : CARRIAGE RETURN
030334 030402 93 27
030336 030344 J$ -.;"
030340 030352 63 "
030342 030400 8s oxsxr 0-9
1442 030344 105711 58: ISTB  (R1) SR
1443 030346 001343 BNE 3$ INO--STAY ON THIS VARIABLE
1444 030350 000740 BR 28 SYES--MOVE TO NEXT VARIABLE
1445 €30382 105711 68: TST8  (R1) xs THERE A "'CR** AFTER THE PERIOD?
1446 030354 01002 BNE 78 “NO
1447 030356 000137 030436 JMP OPN.N2 LYES==GO CLOSE ,THIS TEST
1448 030362 122721 000056 78: (MPB  #'..(R1)+ DOUBLE PERI
1449 030366 001333 BNE 3s *NO=-G0 ASK ron THIS VARIABLE
1450 030370 105711 ISTB  (R1) ves--xs A "'CR'* AFTER THE DOUBLE PERIOD?
1451 030372 001331 BNE 3s NO~-ASK FOR THIS VARIABLE AGAIM
}225 030374 000137 030454 JMP OPN. X2 IYES-~CLOSE ALL TEST
1454 030400 005301 8s: D R1 :BACK THE POINTER UP BY ONE
1455 030402 98:
0304C2 016402 002410 MoV PRMLMT (R4) ,R2 :UPPER LIMIT OF INPUT
030406 004037 030720 JSR RO,CK.DIG ;CHECK THE DIGIT(S)
030412 030256 33 *ILLEGAL INPUT
030414 030256 3s *INPUT TO LARGE
030416 030424 108 :TERMINATED WITH A '’ OR *'CR"’
030420 030432 OPN.N1 STERMINATED WITH A *.*°
030422 030450 OPN.X1 STERMINATED WITH A *'.."*
1456 030424 010264 002322 108: MOV R2.RPT(R&) *SAVE THIS VARIABLE
}225 030430 000710 BR 2 *MOVE TO NEXT VARIABLE
1530 030432 010264 002322 OPN.N1: MOV R2.RPT(R&) :SAVE THIS VARIABLE
1531 030436 005726 OPN.N2: TST (SP)+ ‘CLEAN OFF THE STACK
1532 030440 004737 030510 JSR PC.CLOSE *CLOSE THIS TEST
}ggz 030444 000137 030u74 JMP OPN. 1 *GO OPEN THE NEXT TEST
1535 030450 010264 002322 OPN.X1: MOV R2,RPT(R4) :SAVE THIS VARIABLE
1536 030454 005726 OPN.X2: TST (SP)+ *CLEAN OFF THE STACK
1537 030456 004737 030510 1$: JSR PC,CLOSE *CLOSE THIS TEST
1538 030462 005725 2s: ST (RS)+ *UPDATE THE INDEX
1539 030464 020527 000034 CMP RS, #16*2 *INDEX TO BIG’
1540 030470 002403 BLY 33 *NO=--BRANCH
1541 030472 104413 RESREG *RESTORE RO = RS
1542 030474 000137 027240 JMP 6T.PR2 $G0 TO EXIT
1543 020500 036503 001560 38: BIT BITS(RS).R3 ‘1S THIS rssr OPEN FOR CHANGE?
1544 030504 001364 BNE 18 *YES--GO CLOSE IT
}gzg 030506 000765 BR 28 *NO--MOVE TO uexr TEST
}gzg ;CLOSE CURRENT TEST THAT WAS OPEN FOR CHANGES
1549 030510 104412 CLOSE: SAVREG :SAVE RO = RS
1550 030512 012700 002320 MOV #PRM,R0 :"FROM’’ ADDRESS
1551 030516 016501 002352 MOV PRMPT(RS) ,R1  :'TO'* ADDRESS
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177770

000060
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000060

MOV (RO) +,R2 ;'FROM'* INDICATOR

MOV (R1)+.R3 170" INDICATOR
MoV #.R4 *TEST BIT START A "RPT"’
1$: BIT R¢.R2 *PARAMETER TO BE MOVED?
BEQ 28 *NO--BRANCH
BIT RG.R3 ‘A PLACE TO PUT IT?
BEQ 3s *NO-=BRANCH
MOV (RO), (R") :YES=-MOVE 'FROM'’ TO ''T0"
2s: BIT P4, RS Y70 PARAMETER?
BEQ 38 *NO-~BRANCH
ST (R1)+ *YES--UPDATE THE POINTER
3s: ST (RO) + *UPDATE FROM POINTER
ASL Ré 1POSITION THE TEST BIT
BIT #81T10,R6 .ooue
BEQ 1$ NO--BRANCH
nesnes *RESTORE RO = RS
RTS PC *RETURN
;THIS ROUTINE IS USED TO CHECK IF AN
'?ifil CHARACTER IS A DIGIT BETWEEN O AND 7.
: MOV #ADR R1 ;ADDRESS OF ASCII CHARACTER
: JSR RO.CK.OCT “CHECK THE CHARACTER
: RETURN1 SCHARACTER IS NOT aeruesu 0-7
: RETURN2 SCHARACTER IS IN R2 AS
: ‘0CTAL DIGIT
CK.OCT: CMP8  (R1).#'0 ;LESS_THAN ZERO?
BLO 1 YES -~ BRANCH
P8  (R1).#'7 *GREATER THAN SEVEN?
BHI 1 *YES == BRANCH
MOV8  (R1).R2 “GET THE CHARACTER
BIC #4C7.R2 *STRIP AWAY THE ASCII
ST (RO)+ *ADJUST FOR RETURN
18: RTS RO *RETURN

;THIS KOUTINE IS USED TO CHECK AN ASCII CHARACTER
efoDETERHINE IF IT IS A DIGIT BETWEEN O AND 9.

: MoV #ADR ,R1 sADDRESS OF ASCII CHARACTER
: JSR RO, CK.DEC “CHECK THE CHARACTER
. RETURN1 *NOT BETWEEN 0 AND 9
; RE TURN2 *BETWEEN O AND 9
: RZ = DlGIT
CK.DEC: CMPB  (R1).#'0 ;LESS THAN ZERO?
BLO 1$ SYES == BRANCH
(P8  (R1).#'9 *GREATER THAN NINE?
BH1 1 ;YES == CH
MOVB <a1> R2 *GET THE CHARACTER
BIC R2 *STRIP AWAY THE ASCII
ST (Ro$+ *ADJUST FOR RETURN
18: RTS RO SRETURN

sTHIS ROUTINE UILL CHECK AN ASCII CHARACTER TO
gE{ERHINE WHAT IT IS.

SEQ 013v
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1609 : MOV #ADR,R1
1610 : JSR RO, CK.CHR
1611 : RETURN ADR1
161% : RETURN ADR2
161 : RETURN ADR3
1614 : RETURN ADR&
1615 : RETURN ADRS
1616 . RETURN ADR6
1617 H
1618
1619 030644 105711 CK.CHR: TSTB  (R1)
1620 030646 0014620 BEQ IX 3
1621 030650 121127 000057 CMPB  (R1),4'/
1622 030654 001414 8EQ 33
1623 030656 121127 000054 CMPB  (R1).#',
1624 030662 001410 6c0 2$

0 121127 000056 P8 (R1).4'.
1626 030670 001404 BEQ 18
1627 030672 004037 030616 JSR RO, CK.DEC
1628 030676 000406 BR 5
1629 030700 005720 ST (RO) +
1630 030702 005720 18: ST (RO) +
1631 030706 005720 28: ST (RO)+
1632 030706 005720 3: ST (R()+
1633 030710 005720 4$: ST (RO) +
1634 030712 005201 INC R1
1635 030714 011000 58: MOV (RO) .RO
}ggg 030716 000200 RTS RO
1638 :THIS ROUTINE CHECKS AN A
1639 *CHARACTERS AND FORMS A D
1640 SCALL
1641 ; MOV #ADRR1
1642 ; MOV #NUM,R2
1643 : JSR RO,CK.DIG
1644 : RETURN ADR1
1645 : RETURN ADR2
1646 : RETURN ADR3
1647 : RETURN ADR%
mg ; RETURN ADRS
1650 030720 010446 CK.DiG: MOV Ré,~(SP)
1651 030722 010346 MOV R3.~(SP)
165% 030724 010246 MOV az ~(SP)
1653 030726 005002 CLR
1654 030730 05003 CLR R3
1655 030732 005004 CLR R%
1656 030734 004037 030644 JSR RO, CK.CHR

030740 031070 98

030742 031070 93

030744 031070 98

030746 031070 9

030750 031070 93

030752 030754 18
1657 030754 006303 18: ASL R3
1658 030756 010346 MOV R3,-(SP)
1659 030760 000303 ASL R3

SC
EC

g g

;ADDRESS OF ASCII CHARACTER

:CHECK CHARACTER

:UNKNOWN CHARACTER

;CARRIAGE RETURN * (R1)=ADR+1
:SLASH * (R1)=ADR+1

:COMMA * (R1)=ADR+1

:PERIOD * (R1)=ADR+1

:DIGIT BETWEEN O AND 9.

:R2 = DIGIT * (R1)=ADR+1

;"'CARRIAGE RETURN'"?
YES == BRANCH
:'SLASH'"?

YES - BRANCH
;"'COMMA'‘?

SYES == BRANCH
3PERIOD""?

:YES == BRANCH

:*DIGIT'?

'NO -~ BRANCH
:DIGIT BETWEEN 0-9
:PERIOD
: CoPAA

LASH
CARRIAGE RETURN
:MOVE POINTER TO NEXT CHARACTER
:UNKNOWN CHARACTER

sRETURN

TRING FOR LEGAL
VALUE BINARY NUMBER IN R2.

;ADDRESS OF ASCIZ STRING

:MAX. MAGNITUDE OF INPUT NUMBER

;CHECK DIGITS

ILLEGAL CHARACTER == R2=?

MER T0 LARGE -- R2=?
= NUMBER

: +*PERIO 0D'* == §2 = NUMBER
$*PERIOD-PERIOD'® -- R2 = NUMBER
:SAVE Ré
“SAVE R

R3
;SAVE THE MAX. SIZE ON THE STACK
$START WITH O

sCHECK ONE CHARACTER
:ILLEGAL CHARACTER
CARRIAGE RETURN

EDiGJT 0-9
TSAVE *2
4

SEQ 0131




1660 030762
1661 030764
1662 030766
1663 030770

1672 031046
1673 031050
1674 031056

SR333RTR RO 2R EREERERREY

R
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030644

030644

177776 000054

030570

2s:

3s:
48:

5%:

7$:

8$:
9%:

R7S
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R3
(SP)+,R3
R2,R3
RO,CK.CHR

R1

43

(R4)+
(R4)+
RO,CK.CHR

(R4)+
(R1)
78

98
-2(R1).,4°,
98

R3, (SP)
83

R4 RO
(RO)+
R3,R2
(SP)+
(SP)+.R3

(SP)+,Ré4
(RO) RO
RO

cn

;8

(2B +(22)=+10,

JUPDATE THE INPUT NUMBER
:CHECK ONE CHARACTER
;ILLEGAL CHARACTER

; CARRIAGE RETURN

:DIGIT 0-9

:BACKUP_THE CHARACTER POINTER
: CONTINE

:"PERIOD"’

S 'COMMA’* OR ''CR'*

:CHECK ONE CHARACTER

:ILLEGAL CHARACTER

: CARRIAGE RETURN

.
..l 0

;DIGIT 0-9

;"'PERIOD-PERIOD"’

:0 OCRC l?

: YES=-BRANCH

:WAS CHARACTER BEFORE THE DIGIT A COMMA?
sNO==EXIT

:INPUT TO LARGE?

;YES == BRANCH
;ADJUST RETURN ADDRESS

;NUMBER TO R2
;CLEAN MAX. SIZE OFF OF STACK
STORE R3

;RESTORE Ré
JGET RETURN ADDRESS
s RETURN

sTHIS ROUTINE CHECKS AN ASCIZ STRING FOR LEGAL CHARACTERS
sAND FORMS AN OCTAL NUMBER IN R2

JCALL:

CK.NUM:

18:

#ADR,R1
RO, CK .NUM
ADR1

ADR?

ADR3

ADR4
R3,-(SP)
R

RO,CK.OCY
6

;ADDRESS OF ASCIZ STRING
G0 FORM THE NUMBER
:ILLEGAL CHARACTER IN THE INPUT STRING
:"'COMMA™ OR "'CR''-~R2=NUMBER

:*PERIOD' '~=R2=NUMBER
:*PERIOD-PERI0D"'~-R2=NUMBER

;SAVE R3
;START NUMBER AT ZERO
sOCTAL DIG#T?

:NO--BRANC

¢MOVE TO NEXT CHARACTER
sFOR THE OCTAL NUMBER IN R3
sDON'T LET IT GET TO BIG

SEQ 0132
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1705 031130 006303 ASL  R3
1706 031132 103431 BCS 68
1707 03113¢ 060203 ADD  R2.R3
1708 031736 004037 030570 JSR  RO.CK.OCT ;1S THIS AN OCTAL DIGIT?
1709 031132 000401 BR 28 INO=-FIND OUT WHAT IT S
1710 031144 000764 BR 1$ :YES--MAKE IT PART OF THE NUMBER
1711 031746 010302 2: MOV R3,R2 :SAVE THE OCTAL NUMBER
1712 031150 005003 (LR R3 :START WITH ZERO INDEX
1713 031152 004037 030644 JSR  RO,CK.CHR SCHECK ONE CHARACTER
031156 031216 68 SILLEGAL CHARACTER
031160 031206 53 : CARRIAGE RETURN
031162 031216 68 2
031164 031206 5$
031166 031172 33 2
031170 031216 6s :DIGIT 0-9
1714 031172 005723 33: IST (RD+ ;' PERIOD"’ ,
1715 031176 121127 000056 (P8 (R1 4", :*PERI0D-PER10D'*?
1716 031200 001002 BNE 5§ :NO--BRANCH
1717 031202 005201 INC R :YES=-ADVANCE THE POINTER
1718 031204 005723 48:  TST  (R3)+ :"PER1OP-PERIOD'*
1719 031204 005723 §$:  IST  (R3)+ 'COMMA""
1720 031210 105711 1ST8 (R1) SCR
1721 031212 0010C1 BNE  6S :NO=-BRANCH
1722 031214 06300 ADD  R3,RO $YES==SAVE THE OCTAL NUMBER
1723 031216 (12603 6s: MOV (SP)+,R3 :RESTORE R3
1724 031220 011000 MOV (RO),RO :PICKUP EXIT ADDRESS
1725 031222 000200 RTS RO :RETURN




EN
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WN =2 O PY®NNW

LNU“NS&:*FMU“#E#VNMV-‘

Do~y

40

031226 000000 000000 000000

031232
031233
031234

ON DIVISION S

000
000
000
000
000
000
000
000

SUBROUT INE

.SBTTL SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

;COPYRIGHT (C) 1979,1981
sDIGITAL EOUL"H nr CORP.
*MAYNARD

Aumomé) cuucx HESS
‘REVISED BY: MIKE LEAVITTY

"ttt'tttttttttttttttttttttttttttttttttttttttttttt'tttt"tttttttt

. STORAGE FOR RMDS, RMER1 AND RMER2 ON AN ERROR ‘72"’
RMERRS RMDS

RHERRS+2 RHER1
:RMERKS+4 = RMER?2

RMERRS: .WORD 0,0,0

;TABLE OF DRIVE ACTIVE INDICATORS (DRVACT=8 BYTES)
;DRVACT=0 IF DRIVE IS IDLE
:DRVACT>0 IF DRIVE IS ACTIVE WITH A COMMAND
:DRVACT<0 IF DRIVE IS ACTIVE WITH AN ERROR RECOVERY OPERATION

DRVACT: .BYTE 0 ;DRIVE 0
.BYTE 0 sDRIVE 1
BYTE 0 ;DRIVE 2
.BYTE 0 ;DRIVE 3
BYTE 0 sDRIVE &
BYIE 0 sDRIVE 5
BYTE 0 sDRIVE 6
.BYTE 0 ;DRIVE 7

s TABLE OF DRIVE STATUS INDICATORS (DRVETA=8 BYTES)
RVSTA=0 IF DRIVE IS OFFLINE OR NONEXSITENT
DRVSTA>0 IF DRIVE IS ONLINE
:DRVSTACO IF DRIVE IS UNSAFE

DRVSTA: .BYTE 0 ;DRIVE 0
.BYTE 0 sDRIVE 1
.BYTE 0 :DRIVE 2
.BYTE 0 :DRIVE 3
BYTE 0 :DRIVE 4
.BYTE 0 sDRIVE 5
.BYIE 9 :DRIVE 6
.BYTE 0 :DRIVE 7

;TABLE OF DRIVE TYPES (DRVTYP=8 BYTES)
;DRVTIYP=0 If DRIVE IS NONEXISTENT (DRVSTA=0, ALSO)
:DRYTYP=1 If DRIVE IS RM8O
:DRVTYP==1" [F NOT NM80

DRVTYP: .BYTE 0 :DRIVE 0
.BYTE 0 ;DRIVE 1
.BYTE 0 ;DRIVE §
.BYTE 0 sDRIVE

SEQ 0134




F
CZRNGAC RM30 FCTNL PT4 MACRO v04.00 15-JAN 2 07:05:59 PAGE 33-1 SEQ 0135
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.1
031256 000 .BYTE 0 ;DRIVE 4
031257 000 .BYTE 0 :DRIVE §
031260 000 .BYTE 0 sDRIVE 6
” 031261 000 .BYTE 0 :DRIVE 7
75 :TABLE OF DUAL PORT INITIALIZATION INDICATORS
76 PINT=0 IF INITIALIZATION IS NOT ACTIVE ON THE DRIVE
% :DPINT<O IF INITIALIZATION IS IN PROGRESS
79 031262 000 DPINT: .BYTE 0 ;DRIVE 0
82 031263 000 BYTE 0 sDRIVE 1
031264 000 BYIE 0 sDRIVE 2
031265 000 BYTE 0 :DRIVE 3
031266 000 BYTE 0 sDRIVE 4
031267 000 BYTE 0 ;DRIVE 5
031270 000 .BYTE 0 sDRIVE 6
83 031271 000 BYTE O :DRIVE 7
84 ;TABLE OF PENDING DUAL PORT REQUESTS
85 PRQS=0 IF THAT A DUAL PORT REQUEST IS NOT PENDING FOR THAT DRIVE
gg DPROS<0 IF THAT A DUAL PORT REQUEST IS PENDING FOR THAT DRIVE
88 031272 000 DPRQS: .BYTE 0 sDRIVE 0
91 631273 000 .BYTE 0 sDRIVE 1
031274 000 .BYTE 0 sDRIVE 2
031275 000 .BYTE 0 sDRIVE 3
031276 000 .BYTE 0 :DRIVE 4
031277 000 BYTE 0 sDRIVE 5
031300 000 BYTE 0 sDRIVE 6
92 031301 000 BYTE O ;DRIVE 7
gz ;DRIVE REQUEST QUE WORDS
95 031302 000000 QDRV: .WORD O :DRIVE 0
98 031304 000000 WORD O sDRIVE 1
031306 00000 LWORD O :DRIVE %
031310 JHORD 0 sDRIVE
031312 000000 WORD O sDRIVE 4
031314 000000 WORD O :DRIVE 5
031316 0 0 MORD O :DRIVE 6
031320 000000 WORD O :DRIVE 7
s TRANSFER WAIT FLAG (TRNSUT-I D)
:f IS 1S A_ONE WOR OUGUE. IT WILL CONTAIN THE ADDRESS OF
:"DPB'’ OF THE 1/0 OPERATION.
031322 000000 TRNSWT: WORD O

sSEARCH WAIT KEYS (SRCHWT=1 WORD)
;THIS IS A ONE WORD QUEUE THAT WILL CONTAIN A KEY FOR EACH OF
STHE DRIVES THAT ARE_PERFORMING A SEARCH commo FOR THE 1/0
:REQUEST THAT IS AT THE TOP OF THEIR REQUEST QUE
:EACH DRIVE IS ASSIGNED ONE BIT, STARTING AT BITOO FOR DRIVE 0.

031324 (V0000 SRCHWT: .WORD 0
;RM DRIVER ACTIVE FLAG (ACTDRV=1 BYTE)

:-A-A..-o-o-o-o-b-—l- [y
RORIOIRIRIRERSEY
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INGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)
115 sACTDRV=0 IF DRIVER IS INACTIVE
”9 ;ACTDRV>0 IF DRIVER IS ACTIVE
Hg 031326 000 ACTDRV: .BYTE 0
120 SOFTHARE TIHER ROUTINE ACTIVE FLAG (ACTSTR=1 BYTE)
121 TSTR=0 IF SOFTWARE TIMER ROUTINE IS INACTIVE
}gg ACTSTR)O IF SOFTWARE TIMER ROUTINE IS ACTIVE
}%g 031327 00¢ ACTSTR: .BYTE 0
126 s SAVE REGISTERS FLAG (SAVEFG =1 WORD)
127 ;SAVEFG <0 IF SAVE THE RH/RM REGISTERS WHEN THE
128 :OPERATION IS COMP'.ETED AS PER (DPB+14).
129 :SAVEFG=0 ]F SAVE THE RH/RM REGISTERS, AS PER
}%? :(DPB+14), AFTER AN ERROR.
}gg 031330 000000 SAVEFG: .WORD O
134 sSEEK FLAG_(SEEKFG=1 WORD)
135 SEE KFG=0 IF WHEN THE DISK ADDRESS ISN'T IN THE WINDOW

136 ;FOR A DATA TRANSFER START A SEARCH COMMAND

137 SEEKFG(O IF DATA TRANSFER WILL DO IMPLIED SEEKS.

;lgg :DISREGARD THE WINDOW

}2? 031332 177777 SEEKFG: .WORD =1

142 ;TIMEOUT TABLE (TIMER=8 WORDS

}22 :THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION

145 031334 177777 TIMER: .WORD -1 :DRIVE 0

148 031336 177777 LWORD -1 :DRIVE 1
031340 177777 WORD -1 :DRIVE 2
031342 177777 WORD -1 ;DRIVE 3
031344 177777 WORD -1 :DRIVE &
031346 177777 LMORD -1 :DRIVE 5
031350 177777 LWORD  ~1 :DRIVE 6
031352 177777 LWORD -1 :DRIVE 7

149

150 ;DATA TRANSFER UNDERWAY INDICATOR (DTUW=1 WORD)

151 ;DTUWCO IF NO DATA TRANSFER UNDERWAY

}g% sDTUM=+N (WHERE N=0 TO 7) IMPLIES DATA TRANSFER UNDZRWAY ON DRIVE N
}glg 031354 177777 DTUW: .WORD -1

156 ;ATTENTION BITS TABLE (ATABIT=8 BYTES)

157 THIS TABLE CONTAINS THE CORRESPORDING BIT TO EACH DRIVES
1!23 ;ATTENTION BIT

}g(’) 031356 001 002 004 ATABIT: .BYTE 1,2.4.10,20,40,100,200

162 ;STORAGE FOR RMADR (THE FIRST ADDRESS ¢776700) OF THE RH70/RM8Q)
12‘3 *RMVEC (THE VECTOR ADDRESS (254)), AND RMVEC+2 (THE BR LEVEL (5) 5.
165 031366 176700 RMADR: .WORD 176700

}% 031370 00025¢ 000240 RMVEC: .WORD  254,5+32.
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4} :SEARCH DIFFERENCE 1S 5 FIVE SECTORS
175 03137 000005 MXWNDW: .WORD S
/
173 :DEFINITIONS OF THE RM70/RMS0 ADDRESS INDEXES
177 000000 RMCST = O :CONTROL AND STATUS REGISTER #1 (DRIVE REG. 0)
178 000002 RMC S 2 *WORD COUNT REGISTER (NOT A DRIVE REG)
179 000004 RMBA = 4 UNIBUS ADDRESS REGISTER (NOT A DPIVE REG)
180 000006 RMDA_ = 6 *DESIRED TRK/SEC ADDRESS REGISTER (DRIVE REG. 5)
181 000010 RMCS2 = 10 ZCONTROL AND STATUS REGISTER #2 (NOT A DRIVE REG)
182 000012 RMDS = 12 *DRIVE STATUS REGISTER (DRIVE REG 1)
183 000014 RMER1 = 14 :ERROR PEGISTER #1 (DRIVE REG. 2)
184 000016 RMAS = 16 ATTENTION SUMMARY PSEUDC REGISTER (DRIVE REG. 4)
185 000020 RMLA = 20 :LOOK AHEAD REGISTER (DRIVE REG. 7)
188 000022 RMDB = 22 :DATA BUFFER REGISTER (NOT A DRIVE REG.)
187 000024 RMPR1 = 04 MAINTAINABILITY REGISTER #1 (DRIVE REG. 3)
188 000026 RMDT = 26 *DRIVE TYPE REGISTER (DRIVE REG. 6
189 000030 RSN = 30 ;SERIAL NUBER REGISTER (DRIVE REG. 10)
190 000032 RMOF = 32 :OFFSET REGISTER (DRIVE REG. 11)
191 000034 RMDC = 3¢ :DESIRED CYLINDER ADDRESS REGISTER (DRIVE REG. 12)
192 000036 RMMR = 36 :"WOLDING REGISTER' (DRIVE REG. 13)
193 000040 RMMR2 = 40 :MAINTENANCE REGISTER #2 (DRIVE REG. 14)
194 000042 RMER? = 42 *ERROR REGISTER #2 (DRIVE REG. 15)
195 000044 RMECT = 44 *ECC POSITION REGISTER (DRIVE REG. 16)
19 00004G RMEC2 = 46 :ECC PATTERN REGISTER (DRIVE REG. 17)

SEQ 0137

Si
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15-JAN-82 07:05:59 PAGE 34 SEQ 0138
REV C.17)

*RH70/RM80 DRIVER INITIALIZATION CODE

0 FCINL PT4 MACRU v04.00
PORT RH70/RM80 DRIVER (

STHIS ROUTINE WILL DETERMINE WHICH RM80 DRIVES ARE
*AVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR
:TO THE PROPER STATE FOR EACH DRIVE.
:NOTE: THIS ROUTINE CALLS DRVINT
*CALL
; JSR PC.RMINIT
: RETURN
INOTE: THE 'P' OR ‘L' CLOCK MUST BE STARTED
031376 104412 RMINIT: SAVREG ;SAVE RO ~ RS
031400 013746 177776 MOV a¥PS = (SP) *SAVE THE PRESENT PROCESSOR STATUS
031406 012737 000260 177776 MOV #<5+%2.>,3#PS  :CHANGE THE PRIORITY TO 5
031412 004737 036134 JSR PC, CLROUE *CLEAR ALL REQUEST QUEUES
031416 012701 031224 MOV #RMERRS , R1 *FIRST ADDRESS T0 BE CLEARED
031422 012702 031332 MOV #SEEKFG.R2 *LAST ADDRESS TO BE CLEARED
031426 005021 1%: CLR (R1)+ :CLEAR
031430 020102 CMP R1,.R2 “ARE WE DONE?
031432 101775 BLOS 18 *BRANCH IF NO
031434 012702 031354 MOV DT, R2 *LAST ADDRESS
031440 012721 177777 28: MOV #-1,(R1)+ YINITIALIZE
031444 020102 CMP R1,R2 *DONE?
031446 101774 BLOS 28 SLOOP IF NO
031450 005037 031242 CLR DRVSTA *SET ALL DRIVES TO OFFLINE
031454 005937 031244 CLR DRVSTA+2
081460 005037 031246 CLR DRVSTA+
031464 005037 031250 CLR DRVSTA+6
031470 013703 031370 MOV RMVEC ,R3 ;SETUP THE RH70/RM80 VECTOR
031476 012723 033526 MOV #ISR, (R3)+
031500 013713 031372 MOV RMVEC+2, (R3)
03150¢ 013704 031366 MOV RMADR R ;FIRST ADDRESS OF RH70/RM80
031510 012764 000040 000010 MoV #40,RMCS2(R4)  >MASSBUS INIT
031516 005001 CLR R1 *START WITH DRIVE 0
031520 004037 031620 3s: JSR RO,DRVINT SINIT THE DRIVE
526 000401 BR /X3 SYDVA® NOT SET
553 000402 B8R 13 *NORMAL RETURN
530 105061 031242 4$: CLRB - DRVSTA(RY) *SET DRIVE STATUS TO OFFLINE
53, 005201 5$: INC R ‘GO TO NEXT DRIVE
536 042701 177770 BIC #4C7.R) SMASK OUT UNUSED BITS
542 001366 BNE 3 *BR IF MORE DRIVES TO GO
546 012707 000007 MOV 7.R1 *START WITH DRIVE 7
550 005037 177776 CLR arbs *CLEAR THE PROCESSOR STATUS
556 105761 031262 68: TSTB  DPINT(R1) ‘WAITING FOR DRIVE TO SWITCH PURTS ?
31560 001405 BEQ 8s ‘BR NOT WAITING
g 562 004737 036062 JSR PC,SET.IE *SET INTERRUPT
1566 105761 031262 78: TSTB  DPINT(R1) ‘DRIVE SWITCHED PORTS ?
572 001375 BNE 78 :BR IF NOT
574 005301 8s: DEC R1 160 TO THE NEXT DRIVE
576 100366 BPL 6$ *CHECK NEXT DRIVE
1600 012637 177776 MOV (SP)+,aNPS *RESTORE THE PROCESSOR STATUS
604 104413 RESREG *RESTORE RO = RS
31606 000207 RTS PC BYE-BYE

;DRIVE INITILIZATION ROUTINE
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010000 000010
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000016

177777

o
-
o
- —
-
~N
~
N=; OOV

031242

=

J
0I17

. CALL

DRVINT:

18:

2s:

AN-?Z 07:05:59 PAGE 34-1

SEG 0139

:THIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF IT IS

AN RMBO. IF 1T IS, A "READ-IN PRESET'' IS ISSUED AND FMT16
SIS SET 70 A "1''. THEN MOL, DPR, DRY, AND VV ARE CHECKED TO
SINSURE THEY ARE ALL ON A 1°'. AND DEPENDING ON THEIR STATE,

;DRVSTA IS SET TO THE PROPER CONDITION.

MOV #DRVNUM R1 ;DRIVE NUMBER TO R1

MOV RMADR , RS "UNIBUS ADDRESS OF RH70/RM80 (RMCS1)
JSR RO,DRVINT *CALLED BY A JSR

RE TURN1 *ERROR OCCURRED ('NED')
RETURN2 *NORMAL RETURN

MOV RS,=-(SP) :SAVE RS

CLRB  DRVSTA(RY) “START DRIVE STATUS AS OFFLINE
CLRB  DRVTYP(R1) *CLEAR THE DRIVE TYPE INDICATOR
MOV R1,RMCS2(R4)  :SELECT A DRIVE

movB  #171,RMCS1(R4) :DO A DRIVE CLEAR COMMAND (8 SEIZE DRIVE)
BIT #81T12,RMCS2(R4) " ;NONEXISTENT DRIVE?

8EQ 18 :NO-~=BRANCH

JSR PC.SET.IE G0 SET ''IE'* WITHOUT A '‘TRE'
BR 13 ‘LEAVE THIS ROUTINE

CLRB  DRVSTA(R1) *SET DRIVE STATUS TO OFFLINE
BIT #8IT11,RMCS1(R4}" ;SEE IF DRIVE AVAILABLE
BEQ (S :BR IF DRIVE NOT AVAILABLE
JSR RO,RD.RM SCALL THE READ ROUTINE

RMDT *REGISTER OFFSET

53 :*NED' RETURN

MoV (SP)+,RS :PUT DRIVE TYPE IN RS

MOVB  #1,DRVTYP(R1)  :SET RMBO INDICATOR

CMP #26026 RS $IS IT A SINGLE PORT RM80?
BEQ 2s SBRANCH IF YES

CMP #24026.RS :1S IT A DUAL PORT RM80?

8EQ 2 :BR IF YES

MOVB  #-1,DRVTYP(R1) :SET INDICATOR TO °*OTHER®

BR 4 GEXIT .

MOV #121,-(SP) D0 A 'READ=-IN PRESET"

JSR RO,WRT.RY TCALL THE WRITE ROUTINE
RMCS1 ‘REGISTER OFFSET

5% S'NED' RETURN

MoV #81T12,-(SP:  :SET FAT16=1

JSR RO, WRT . kA SCALL THE WRITE ROUTINE

RMOF *REGISTER OFFSET

5% S'NED' RETURN

JSR RO,RD.RM SCALL THE READ ROUTINE

RMDS ‘REGISTER OFFSET

5% S'NED' RETURN

MOV (SP)+,RS *AND SAVE IT IN RS

BPL 3s :BRANCH IF ATA=0

MOVB  ATABIT(R1) ,RMAS(R4) ;CLEAR ATTENTION BIT

JSR RO,RD.RM ;CALL THE READ ROUTINE

RMER1 *REGISTER OFFSET

58 S'NED' RETURN

ROL (SP)+ *1S IT UNSAFE?

8PL 33 ‘BR IF NOT

MOVB  #-1,DRVSTA(R1) :SET UNSAFE INDICATOR

BR 43 JEXIT
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105 032030 005105 38: CoM RS CK MOL, DPR, DRY, AND VvV

106 032032 042705 167077 8IC 0‘C<BIT12‘BITOB'éITO?'BITOé) R5

107 032036 001003 BNE 43 ;BRANCH IF MOL, DPR, DRY, OR Vv iS CLEAR

108 032040 112761 000001 031242 MOovB8 #1 DRVSTA(R1)  :SET DRIVE STATUS TO ONLINE

109 032046 005720 48: TST (RO) + :STEP OVER THE ERROR RETURN

110 032050 012605 5%: MOV (SP) + RS :RESTORE RS

111 032052 000200 RTS RO JEXIT
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;REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST

WSS NN = O D00 O VN ENMNN = OO0 O N S iy —

2228283222
SESEa RN
- = NN NN O

-
[=]=]
Wi
~NO
[« Y
— b

105037

177776

031372
000001
000016

031366
031242

031262
031610
031242
031272

000010
036200

031232
032312
033410
036200
000100
036062
031242

140000
031252

100002
110000

031326

177776
031326

000016

000016
000016

TCALL

(YR FE YR TN I

RMB0:

1$:

2s:
3s:

48

5%:

78:

8%:
98:

JSR RO,RM80
PNTADR
RETURN1
RETURNZ

MoV aPS,-(SP.,
MOV RMVEC +2,a#Ps
MOVB  #1,ACTDRV

SAVREG
MOV (RO) ,R2
CLR 16(R2)

T7S18 DRVSTA(R1}

86T

1S78 DPINT(R1)
BNE

JSR RO,DRVINT
BR $

TST8 DRVSTA(R1)
1S18 D:ROS(R1)

4
MOV R1.RMCS2(R4)
JSR RO,DRVQUE

1878 ggVACT(R1)
JSR PC.OPT

78
JSR Pc,CI8

78
JSR gg.DRVOUE
BIT ;21706.(R4)
JSR ;g.SET.IE
1ST8 DRVSTA(R1)

MOV
1ST8 DRVTYP(R1)

(RO)+
9s

S (RO) +
CLRB ACTDRYV

SEQ 0141

;CALL THE RMBO DRIVER

;ADDRESS OF POINTER OF DRIVES PARAMETER BLOCK
JRETURN HERE IF QUEUE IS FULL

sRETURN _HERE IF REQUEST IS IN QUEUE OR THERE

;IS AN ERROR CONDITION

sSAVE THE CALLING STATUS

;DON'T ALLOW ANY RMBO INTERRUPTS
sSET "ACTIVE DRIVER'' FLAG

:SAVE RO - RS

:PICKUP THE DRIVE PARAMETER BLOCK POINTER
;CLEAR THE STATUS/ERROR INDICATOR

sPICKUP THE DRIVE NUMBER
;UNIBUS ADDRESS OF RMCS1
cCHECK DRIVES STATUS
:BRANCH IF ONLINE

sTRYING TO INIT THE DRIVE

:BR IF YES

;GO INIT. THE DRIVE

:ERROR RETURN

;IS DRIVE STATUS ONLINE?
:BR_IF NOT

ggT?TANggNG PORT REQUEST FOR THE DRIVE ?
sSELECT THE DRIVE

:PUT THIS REOUEST IN QUEUE
sQUEUE IS FULL

;1S THIS DRIVE ACTIVE?

:BR IF YES

sCALL THE OPTIMIZER

;GO HANDLE THE °NED’

PUT REQUEST IN QUEUE
IS FU

sBR_IF

sSET INTERRUPT

:RETURN, REQUEST IN QUEUE

SEE IF DRI!E OFFLINE OR UNSAFE

6$ IF _UNSAFE
#BI1T15!81T14, 16(§2) sSET OFFLINE ERROR INDICATOR

.SEE l OFFLINE OR NONEXISTENT

78 FLINE
MOV #BIT15!B1TO1, 16(§2) nepoar DRIVE NONEXISTENT
7 GO TO EXIT
#BIT1S!8IT12, 16(ﬁ2) :DRIVE IS UNSAFE

srons RO - RS

ss FOR NORMAL RETURN
rmumprmnun
*RESTORE RO - RS

1CORRECT THE RETURN ADDRESS
“CLEAR "ACTIVE DRIVER'' FLAG
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S8 0323046 012637 177776 MOV (SP) + ,3#PS ;RETURN 'PS'° TO USER LEVEL
23 032310 000200 RTS RO RETURN TO CALLER
g; :OPTIMIZER-CALLED FOR A PARTICULAR DRIVE
63 ;CALL
64 H MOV #DRVNUM,R1 ;DRIVE NUMBER T0O R1
22 M JSR PC,OPT ;SETUP A COMMAND
67 032312 104412 OPT:  SAVREG ;SAVE RO =~ RS
68 032314 013746 177776 MOV a4PS, = (SP) SAVE'PROQ STATUS
9 032320 004737 036222 JSR PC.GETREQ *GET 'DPB"* POINTER OF REQUEST
70 032324 005702 TST R2 ‘1S THERE A REQUEST IN QUEUE?
71 032326 001510 8EQ 98 *NO--BRANCH TO EXIT
72 032330 032764 004000 000000 BIT #8IT11,RMCS1(RG)’ ;1S DVA SET?
73 032336 001407 BEQ pd ;BRANCH IF NOT
7% 032340 032764 000100 000012 8IT #81T6,RMDS(RG) IS VV SET ?
75 032346 001003 BNE 2$ ‘BR IF IT IS
76 032350 004037 031610 18: JSR RO,DRVINT *SEE 1F DRIVE STILL ONLINE ?
77 032354 000473 BR 8s SDVA' NOT SET
78 032356 105761 031242 2s: TSTB  DRVSTA(R1) *1S DRIVE ONLINE’
79 032362 003014 BGT 3s $YES=-BRANCH
80 032364 004737 036234 JSR PC,POPQUE *NO--REMOVE REQUEST FROM QUEUE
81 032370 012762 140000 000016 MOV 031715'91114 16(R2) :SET OFFLINE _STATUS/ERROR INDICATOR
82 032376 105761 031242 TST8  DRVSTA(R1) 1s onxvs UNSAFE
83 032402 100067 BPL 108 0 EXIT IF
84 032404 012762 110000 000016 MOV #8IT15!BIT12, 16(R2) ssr UNSAFE STATUS/ERROR INDICATOR
85 032412 000463 B8R 108 :BRANCH TO EXIT
032416 012746 000111 3s: MOV #111,~(SP) :LOAD COMMAND ONTO THE STACK
87 032620 004037 035632 JSR RO,WRT.RM :CALL THE WRITE ROUTINE
032424 000000 RMCS1 SREGISTER OFFSET
0324626 032544 8s “'NED' RETURN
88 032430 032714 004000 8IT #8IT11, (RG) *DRIVE AVAILABLE ?
89 032434 001432 BEQ 78 :BR IF NOT
90 032436 122762 000150 000002 CMP8  #150.2(R2) *IS THE REQUEST FOR 1/0?
91 032444 002403 BLT 4 : YES--BRANCH
92 032446 004737 033032 JSR PC,Cl4 :CALL THE COMMAND INITIATOR
93 032452 000443 BR 108 *BRANCH TO EXIT
9% 032456 005737 031354 4S: TST DTUW DATA TRANSFER UNDERWAY?
95 032460 002015 BGE 6$ ES--GO START A SEARCH
96 0324 031356 031324 BITB  ATABIT(R1), sacnuf ;FINISHED A SEARCH ?
97 032470 BNE 5$ :IF NE. YES
98 032472 005737 031332 ST SEEKFG oo IHPLIED SEEKS?
99 032476 BPL 6$ L DO A SEARCH
100 032500 146137 031356 031324 SS: BICB  ATABIT(R1), sncnuf CLEAR “'SEARCH WAIT'® KEY
101 032506 004737 032572 JSR PC,CI1 :START A DATA TRANSFER
1o§ 032512 oooags BR 10$
103 032514 004737 032724 68: JSR PC.CI3 :START A SEARCH
184 032520 000420 BR 108 260 TO THE EXIT
105 032522 112761 177777 031272 7%: MOVB  #-1,DPRAS(R1)  :SET PORT REQUEST INDICATOR
106 0325 10103 MOV R1,R3 ssr up TO ADDRESS WORDS
107 039532 303 ASL R3’ ONVERT TO WORD INDEX
108 8§ 53, 012763 035230 031334 MOV a1sooo..11nsn(n3$ START 15 SECOND TIMER
109 030542 ooo4o; B8R JEXIT
110 032544 737 033410 8s: JSR c ci8 *PROCESS THE °NED®
111 032550 032714 000100 9s: BIT #81T06. (R4) “SEE IF "IE* ALREADY SET
112 032554 001002 BNE 108 ‘BR IF SET
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JSR PC,SET.IE
10$: MOV (SP)+ ,a#PS

RESREG

RTS PC

;COMMAND INITIATOR

sCALL

MOV #DRVNUM,R1
Mov #0PB,R2
JSR PC,CI1?

I TE TR IETTE TR TR XY

;START A DATA TRANSFER

c1: JSR PC,POPQUE
MOV R2,TRNSWT

MoV R2,R3

MoV RMADR R4
MoV R1.RMCS2(R4)
ADD #4,R3

ADD

#2.R%

MOV (R$)+, (R4)+
MOV (R3)+. (R4)+
MOV (R3)+.~(SP)
JSR RO,WRT.RM

MoV (R3)+,-(SP)
JSR RO,WRT.RM

JSR RO,RD.RM
RMOF

8IC #81709, (SP)
JSR RO,WRT.RM

RMOF
I8
MOV 2(R2) ,~(SP)
JSR RO, WRT.RM
RMCS1
cI8
MoV R1,DTUW
JMP c1é

;START A SEARCH

CI3: MoV
MOV R1.nnc52<R4)
MOV 12(R2) .- (SP)
JSR RO, WRT -RM
RMDC

SEQ 0143

;SET "1E*' WITHOUT A °“'TRE''
:RESTORE PROC. STATUS
tRESTORE RO = RS

:DRIVE NWER
.ADDRESS OF DPB
.Cl C11,C13, OR Cl4

WHERE :
.Cl1=DATA TRANSFLR
sC12=SEARCH REQUESTED BY DATA XFER
;CI14=NOT DATA TRANSFER

;REMOVE REQUEST FROM ‘DRIVES WAIT'' QUEUE
:PUT REQ. IN TRANSFER WAIT QUEUE

:DPB ADDRESS TO R3

:RMCS1 ADDRESS

SELECT DRIVE

WORD COUNT
LOAD BUFFER ADDRESS
;LOAD SECTOR AND TRACK
;CALL THE WRITE ROUTINE
;REGISTER OFFSET
s"NED' RETURN
:LOAD CYLINDER ADDRESS
sCALL THE WRITE ROUTINE
nggSTERTOFFSET

RETURN
sCALL THE READ ROUTINE
REG%ST%RTOFFSET

ETURN
:CLEAR_'SKIP SECTOR ERROR INHIBIT'
:CALL THE WRITE ROUTINE

:REGISTER OFFSET

:'NED* RETURN N

SLOAD “'COMMAND+GO'', ‘'A178A16'*, AND ‘PSEL’
SCALL THE WRITE ROUTINE

:REGISTER OFFSET

:"NED®_RETURN .

3SET 'DATA TRANSFER UNDERWAY''

sRMCS1 _ADDRESS

SELEC DRIVE

;DESIRED CYLINDER ADDRESS
;CALL THE WRITE ROUTINE
:REGISTER_OFFSET

:"NED® RETURN

wne
t 53
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158 032750 110203 000010
139 03573, 163703 031374

032762 062703 000037

167 033022 156137 031356
033030 000556

— ) md
NOON
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033032 013704 031366

000131
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031324

MOVE  10(R2).R3 ;PICKUP SECTOR ADDRESS
ggg ?éunou.as *BACKUP BY MAX. SEARCH FOR 1/0 WINDOW
ADD #31..R3
1$: MOV R3,~(SP) ;COMBINE THE ADJUSTED SECTOR WITH
MOVB  11(R2).1(SP) “THE DESJRED TRACK
JSR RO,WRT .RM *CALL THE WRITE ROUTINE
RMDA *REGISTER OFFSET
c18 **NED' RETURN
MOV #131,-(SP) “START A SEARCH
JSR RO,WRT.RM *CALL THE WRITE ROUTINE
RMCS 1 :REGISTER OFFSET
c18 'NED' RET uan.
BISB  ATAR'T(R1), SRCHWT sSET "'SEARCH WAIT'' KEY
B8R cIs
;INITIATE A NON~I1/0 OPERATION
Cle: MOV RMADR, R4 :RMCS1 ADDRESS
MoV R1,RMCS2(R4) *SELECT DRIVE
MOVB  2(R2),R3 *PICKUP THE REQUESTED COMMAND
CMPB  #131.R3 SIS 1T A SEARCH COMMAND?
BNE 1$ :BRANCH IF NO
MOV 10(R2) ,~(SP) *LOAD DESIRED TRACK & SECTOR
JSR RO, WRT.RM sCALL THE WRITE ROUTINE
RMDA Rscxsrsn OFFSET
€18 *'NED' RETURN
BR 28 +GO LDAD CYLINDER
1$: CMPB  #105.R3 2IS IT A SEEK COMMAND
BNE 3s SBRANCH IF NO
28: MOV 12(R2) ,~(SP) “LOAD DESIRED CYLINDER
JSR RO,WRT.RA SCALL THE WRITE ROUTINE
RMDC *REGISTER OFFSET
cI8 S'NED' RETURN
B8R 148 . .
3s: cMP8  #115.R3 s1S IT AN OFFSET'" COMMAND?
BNE 48 :BR IF NO
JSR RO,RD.RM *CALL THE READ ROUTINE
RMOF *REGISTER OFFSET
cI8 *'NED' RETURN
MOVB  1(R2),(SP) *BYTE WHEN LOADING THE REGISTER
JSR RO,WRT.RM SCALL THE WRITE ROUTINE
RMOF *REGISTER OFFSET
gas 18 *'NED' RETURN
48: cMp8  #107,R3 :IS IT A "RECALIBRATE'' COMMAND?
BNE 5 :IF NE, NO
CLR -(SP) SCYLINDER ZERO
JSR RO,WRT.RM *CALL THE WRITE ROUTINE
REDC :REGISTER OFFSET
cI8 .'ueo RETURN
BR 148 > CONTINUE, N
5¢: CMPB  $143.R3 *IS IT A ''SET FORMAT'' COMMAND?
BNE 08 *BRANCH IF NO
JSR RO,RD.RM “CALL THE READ ROUTINE
RMOF *REGISTER OFFSET
CI8 *'NED' RETURN

SEQ J144
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CZRNGAG RMS0 FCTNL PT4 MACRO Vv04.00 15-JAN=82 07:05:59 PAGE 35-4 SEQ 0145
SINGLE/DUAL PORT RM70/RM80 CRIVER (REv 0.17) ‘
199 033212 116266 000001 000001 MOVB  1(R2),1(SP) ; COMBINE '1nr1e'°'tc1"°nc1" & "'SSEI'’
200 033220 004037 035632 JSR RO, Wk T .RM “CALL THE WRITE ROUTINE
033224 000032 RMOF *REGISTER orrser
033226 033410 18 *'NED' RETURN
201 033230 000436 B8R 123 .
202 033232 722703 000141 68: (MPS  #141.R3 ;1S IT A *'GET REGISTER'' COMMAND?
203 033236 001023 BNE 108 *BRANCH IF NO
204 033240 016203 000006 7%: MOV 6(R2) ,R3 *POINTS TO 1ST ADDRESS OF WHERE
205 110 PUT THE REGISTER(S)
506 033244 116237 000010 033262 MOVE  10(R2).93 SINIT. THE INDEX FOR rus FIRST REG.
207 033252 116205 000011 MOVB  11(R2).RS “INDEX OF LAST REG. TO MOVE
033256 004037 035552 8s: JSR RO,RD.RM *READ RM80 REGISTER
209 033262 000000 98 : RMCS1 YINDEX OF REG. TO READ
210 033264 033410 18
211 033266 012623 MOV (SP)+,(R3)+ :GET THE CONTENTS OF RH70/RM80 REG.
212 033270 023705 033262 cMP 98 RS *LAST REG. BEEN READ?
213 033274 001414 BEQ 12§ *GET OUT IF YES
214 033276 062737 000002 033262 ADD 02,98 *INCREASE THE INDEX BY 2
215 0333064 000764 B8R 8s :LOOP=-MORE TO READ
216 033306 122703 000145 108:  C(MPB  #145,R3 YIS IT A ‘‘SELECT DRIVE'' COMMAND?
217 033312 001405 BEQ 128 ‘BRANCH IF YES
218 033314 010346 118: MOV R3,~(SP) SLOAD THE COMMAND
219 033316 004037 035632 JSR RO.WRT.RM *CALL THE WRITE ROUTINE
033322 000070 RMCS1T :REGISTER OFFSET
033324 033430 CIE S*NED’ RETURN
220 033326 004737 036234 128:  JSR PC.POPQUE *REMOVE a;a FROM QUEUE
221 033332 052762 000200 000016 BIS 591107 16(R2)  :SET THE ‘DONE'’ BIT
222 033340 005737 031330 ST SAVEF *SAVE THE auro/nnso REGISTERS?
223 033344 100002 BPL 138 *BRANCH IF
224 033346 004737 035744 JSR PC,SVRH70 $YES==GO SAVE THE REGISTERS
gsg 033352 000207 138:  RTS PC ‘RETURN TO USER
gg; sSTART A NON=DATA TRANSFER OPERATION
[4
229 033354 010346 148: MOV R3,=(SP) ;LOAD THE COMMAND
230 033356 004037 035632 JSR RO.WRT.RM ‘CALL THE WRITE ROUTINE ,
033362 000000 RMCS1 *REGISTER OFFSET
31 033364 033410 cI8 S'NED® RETURN
ggg ;START THE COMMAND TIMER
234 033366 006301 CI5:  ASL R1
235 033370 012761 023420 031334 MOV #10000. , TIMER(RT) ;SET A 10 SECOND TIMER
236 033376 006201 ASR R1
237 033400 112761 000001 031232 MOVB  #1,DRVACT(R1)  ;SET THE DRIVE ACTIVE
5;3 033404 000207 RTS PC *RETURN TO THE USER
52? :PROCESS A NON-EXISTENT DRIVE
262 033410 104412 CI8:  SAVREG :SAVE RO = RS
243 033412 105761 031232 TSTB  DPVACT(R1) ‘DRIVE ACTIVE?
264 033416 001431 BEQ 38 :BRANCH IF NO .,
245 033420 013702 031322 MOV TRNSWT ,R2 *GET THE ''TRANSFER WAIT'® QUEUE
246 033424 020137 031354 P R1,DTUW *DID THIS DRIVE HAVE AN 1/0 IN PROGRESS?
247 033430 001402 8EQ 1s ‘BRANCH IF YES
248 033432 004737 036222 JSR PC,GETREQ *GET THE DPB POINTER
249 033436 005702 18: TST R 1QUEUE ENTRY FOR DRIVE ?




(IRNGAO RMBO FCTMI PT4 MACRO V04.00 15-JAN
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82 07:05:59 PAGE 35-5

7)

BEQ
MoV
Mov
CLRB
cMP
BNE
MOV
CLR
JSR
CLRB
CLRB

JSR
RESREG
RTS

R1,DTUW
S

3
#-1,DTUW
TRNSWT
PC,EMPTYQ
DRVSTA(R1)
DRVTYP(R1)
PC,SET.IE

PC

;B8R IF

NOT
6(R2) ";SET 'DRJVE NON-EXISTENT® INDICATOR

STOP THE TIMER

:SET 'DRIVE ACTIVE'' TO IDLE

;1S THIS DRIVE SETUP FOR A TRANSFER
:BR IF NOT

tRESET THE INDICATOR

.CLEAR THE TRANSFER QUEUE
:CLEAR THE DRIVE'S QUEUE

$SET DRIVE TO OFFLINE

:CLEAR THE DRIVE TYPE INDICATOR
;SET “IE* HITHOUT *'TRE"’

:RESTORE RO - RS

RETURN

SEQ 0146
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; :INTERRUPT SERVICE ROUTINE
3 033526 112737 000001 (31326 ISR: Move #1,ACTDRY :SET "'ACTIVE DRIVER'' FLAG
4 033534 104412 SAVREG *SAVE RO - RS
S 033536 013704 031366 MOV RMADR , R4 Aooa;ss OF RMCS1
6 033542 013701 (31354 MoV DTUW,R1 JGET "DATA TRANSFER UNDERWAY'' INDICATOR
7 033546 002402 BLT 18 BRANCH IF NO DATA TRANSFER UNDERWAY
8 033550 004737 033570 JSR PC,TD *CALL TRANSFER DONE
g 033554 004737 034202 18: JSR PC.SC *CALL SPECIAL CONDITIONS
10 033560 104413 RESREG Rfsroag RO = RS
11 033562 105037 031326 CLRB ACTDRY ;CLEAR *'ACTIVE DRIVER'' FLAG
}5 033566 0N0002 RTI *RETURN
}g :TRANSFER DONE ROUTINE
16 033570 105061 031232 ] D: CLRB  DRVALT(R1) :SET DRIVE ACTIVE INDICATOR TO IDLE
17 033574 012737 177777 031354 MOV #-1,DTUW *NO DATA TRANSFERS UNDERWAY
18 033602 006301 ASL R1
19 033 012761 177777 031334 MOV #-1,TIMER(RY)  ;CANCEL iIMEOUT
20 033612 006201 ASR R1 -
21 033614 013702 031322 MoV TRNSWT ,R2 ;GET *DPB’' ADDHESS FROM THE
22 033620 005037 031322 CLR TRNSWT :TRANSFER WAIT QUEUE~--CLEAR QUEUE
23 033626 052762 000200 000016 8IS #81T07,16(R2)  :SET DONE
2% 033632 010164 000010 MOV R1,RMCS2(R4)  :SELECT THE DRIVE
25 033636 004037 035552 JSR RO.RD.RM *CALL THE READ ROUTINE
033642 000000 RMCS1 :REGISTER OFFSET
033644 033410 c18 SNED® nerunu
26 033646 006126 ROL (SP)+ t1S TRE=1
27 033650 100413 BM] 3s *BR IF YES
28 033652 005737 031330 ST SAVEFG *SAVE THE RH70/RMB0 REGISTERS?
29 033656 100002 BPL 18 SBRANCH IF NO
30 033660 004737 035744 JSR PC.SYRH70 LYES--SAVE THE REGISTERS
38 033064 004737 032312 18: JSR PC.OPT CALL OPTIMIZER
40 033670 000207 RTS PC *RETURN
41 033672 012714 000113 2s: MOV #113, (R4) SRELEASE THE DRIVE
f% 033676 0002C7 RTS PC *RETURN ,
44 033700 3$:
033700 004037 035552 JSR RO,RD.RM ;CALL THE READ ROUTINE
033704 000014 RMER1 nmwnnmmn
033706 0334i0 c18 “'NED' RETURN
45 033710 032726 000600 BIT #BIT8!BIT?,(SP)+" ;SEE IF HCRC OR HCE ERRORS
46 033714 001016 BNE 4S ;IF NE, YES
47 033716 004037 0.'5552 JSR RO,RD.RM *CALL THE READ ROUTINE
033722 000042 RMER2 :REGISTER OFFSET
033724 033410 CI8 “'NED' RETURN
43 033726 032726 000040 BIT #SSE. (SP)+ sss xr SKIP SECTOR ERROR
49 033732 001407 _ BEQ 4 JIF E
SO 033734 006037 035552 JSR RO,RD.RM *CALL fus READ ROUTINE
033740 000032 RMOF SREGISTER OFFSET
033742 033410 CI8 S*'NED' RETURN
51 033744 032726 001000 8IT csssl (SP)+ xs THE 1uuxaxr BIT ALREADY SET ?
52 033750 001416 8EQ SK1 EC
53 033752 052762 100100 000016 4$: 8IS csxrts'exroe 16(hz> sér DA]A ennoa FLAG, .
54 033760 004737 036166 JSR PC EMPTYQ snpf DRIVE'S WAIT'' QUEUE
55 033764 (4737 035744 JSR SVRH70 SSAVE rus nu7oznnso REGISTERS
56 033770 012714 040111 MOV 146111 (R4) “ISSUE A 'DRIVE CLEAR™

=

-
~
-
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LZRNGAU RM80 F{TNL P14 MACRO V04.00 15-JAN-82 07:05:59 PAGE 36-1 SEQ 0148
| SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)
60 034000 012714 000113 ] M13, (RG) ;1SSUE A RELEASE TO THE DRIVE
| 25 £34006 000207 RTS PC sRETURN
22 :SKIP SECTOR HANDLING ROUTINE
‘ 65 034006 010137 031354 SKIP: MOV R1,DTWN ;LOAD ACTIVE DRIVE NUMBER
66 034012 010237 031322 MOV R2. TRNSWT :RESTORE TRANSFER FLAG
7 034016 005062 000016 CLR $TATUS (R2) :CLEAR THE DRIVER STATUS
68 034022 132762 000002 000002 BITB #2,8COMND (R2) ;SEE 1F HEADER ONDER
72 034030 0C1405 BEQ 18 ;IF EQ, NO
82 034032 016200 000004 MOV S$WUCNT (R2) ,RO :STARTING WORD COUNT
84 234036 016203 000006 MOV $8UF (R2) ,R3 ;STARTING BUFFER ADDRESS
}8} 034042 000417 B8R 23
103 034044 1$:
0346044 004037 035552 JSR RO,RD.RM :CALL THE READ ROUTINE
034050 000002 RMWC REGISTER OFFSET
034052 033410 cI8 'NED' RETURN
105 034054 166216 000004 sue SUCNT(R2), (SP) CALCULATE THE NUMBER OF WORD TRANSFERED
106 034060 042716 000377 8IC #377,(SP) *LEAVE ONLY SECTOR MULTIPLES
107 034064 011603 MOV (SP) ,R3 :COPY THE DIFFERENCE
108 034066 066216 000004 ADD SWCNT(R2).,(SP) >NEW WORD COUNT
109 034072 012600 Moy (SP)+,R0 JCOPY THE WORD COUNT
110 034076 006303 ASL R3 *CONVERT WORD DIFFERENCE TO A BYTE DIFFERENCE
111 034076 066203 000006 ADD SBUF(R2) R3 *NEW BUFFER ADDRESS
115 034102 010346 2s: MOV R3,-(SP) aurrER ADDRESS
117 034104 004037 (35632 JSR RO,WRT.RM CALL THE WRITE ROUTINE
34110 000004 RMBA REGISTER OFFSET
034112 033410 cI8 **NED’ RETURN
118 034114 010046 MOV R0,~(SP) ;WORD COUNT
119 034176 004037 035632 JSR RO,WRT.RM ;CALL THE WRITE ROUTINE
034122 000002 RMWC REGISTER OFFSET
034124 033410 cl8 'NED' RETURN
120 (034126 012714 040111 MOV #40111, (R4) °CLEAR THE DRIVE
127 034132 004037 (€3555¢ JSR RO,RD.RM CALL THE READ ROUTINE
034136 000032 RMOF -REGISTER OFFSET
034140 033410 €18 D' RETURN
122 034142 052716 001000 BIS #SSE], (SP) SET THE INHIBIT BIT
123 034146 004037 035632 JSR RO,WRT.RM ;CALL THE WRITE ROUTINE
034152 000032 RMOF REGISTER OFFSET
034156 033410 ci8 *NED® RETURN
124 034156 012762 000001 000020 MOV #1,8SSENB(R2) .INDICATE THAT SKIP SECTORING WAS ENABLED
125 234164 016246 000002 MOV sconND(RZ) -(SP) GET THE ORIGINAL COMMAND
126 034170 004037 035632 JSR RO,WRT, JCALL THE URITE ROUTINE
034174 000000 RMCS1 *REGISTER OFFSET
034176 033410 I8 :'NED' RETURN
}%g 034200 000207 RTS PC :RETURN
}2} ;SPECIAL CONDITION ROUTINE
153 034202 116403 000016 SC: )] RMAS (R4) ,R3 :READ 'RMAS'’
154 034206 001014 BNE 2% SBRANCH IF ANY °ATA' BITS SET
155 034210 004037 035552 JSR RO,RD.RA JCALL THE READ ROUTINE
034214 ooggoo RMCS1 REGISTER OFFSET
0 218 033410 I8 . NER RE TURN
156 C342 106126 ROLB (SP)+ ;18 VIE'*=1?
157 034222 100405 BM] 18 *YES. NO DRIVES TO CHECK
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SINGLE/DUAL PCRT RH70/RM80 ORIVER (REV 0.17)

JSR §O.ES.SAV

:SAVE THE ADDRESS IN °'SESCAPE'
;REPORT AN ILLEGAL INTERRUPT
SET INTERRUPT ENABLE

RETURN
:zOCESS A%L DRIVES THAT HAVE

sATA=12
s YES=~BRANCH
:MOVE TO THE NEXT DRIVE

sBRANCH IF MORE TO CHECK?
sCLEAN OFF THE STACK

EMT
JSR PC,SET.IE
18 RTS PC
28 CLR -(SP)
MOVB  R3.(SP)
nov #1.R3
CLR R1
:PROCESS ALL DRIVES WITH "ATA"* SET
sc3:  BIT R3, (SP)
BNE c5
$C4: INC
ASLB ns
BNE SC3
ST (SP)+
RTS PC

;RETURN TO USER

:DETERMINE IF THE DRIVE WITH "'ATA'* SET IS ACTIVE WITH A COMMAND

$C5: 1S18 DPINT(R7)

BEO 1$
SC13

18: TSTB DPRQS(R1)
BEQ 2$
JMP SC13

28: 1S18 DRVACT(R1)
BNE SC6

;THE DRIVE WAS NOT ACTIVE, FIND
JSR PC,SC12
1S18 DPINT(R1)

BNE SC4
BIT #BITI13,RMERRS +6
BNE 43

3s: MoV (SP) ,RS
JSR RO.E3.SAV
EMT 2
BR SC4

43:
JSR RO,ES.SAV
EMT 5
B8R SC4

SINITIALIZING THE DRIVE ?
:BR IF

NOT
:PROCESS THE DRIVE
:PORT REQUEST OUTSTANDING ?

:BR IF NOT

sSTART THE OUTSTANDING COMMAND
:DRIVE ACTIVE ?

:BR IF ACTIVE

OUT WHY IT INTERRUPTED

;SAVE RMDS, RMER1 AND RMER2
;ALSO DO A DRIVE INIT (DRVINT)
:TRYING TO INIT THE DRIVE ?

:BR IF YES, CHECK ON HORE DRIVES
: ADDRESS gLUG CHANGED ?

:BR IF YE

sPICKUP (RMAS) BEFORE THE ERROR CALL
:SAVE THE ADDRESS IN °*SESCAPE’
;REPORT THE UNEXPECTED ATTENT!UN
;G0 CHECK FOR MORE ATA'S

;SAVE THE ADDRESS IN °"SESCAPE’
:REPORT THE ADDRESS PLUG CHANGE
SCHECK FOR MORE DRIVES

:THE DRIVE COMPLETED A NON-1/0 COMMAND

R
MOV :;1 .TIMER(R1)

JSR PC,GETREQ
mov R1.RMCS2 (R4)
JSR RO.RD.RM
RMD

sSETUR 1O ADDRESS WORDS
:STOP THE TIMER

:RESTORE THE DRIVE ADDRESS
gEIETHE D?B POINTER FROM THE QUEUE
:CALL THE READ ROUTINE

REGISTER OFFSET

2’NED' RETURN

SEQ 0149




{PNGAL RMBO FCTNL PTa MACRO v06.00 15-JAN=82 07:05:59 PAGE 36-3
| SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

209 034420 011605 MOV (SP),RS :AND PUT IT IN RS
210 03z CO81%E ROL (5P)+ UAS THERE AR ERRUR?
211 034424 10005 BRL  sCN *BR IF NO ERROR
21¢ 034406 004037 035552 JSR  RO,RD.RM {GALL THE READ ROUTINE

034432 000074 RMER? :REGISTER OFFSET

034434 034540 SC8 ; NED” RETURN
213 034436 012605 MOV (SP)+,RS AND SAVE IT IN RS
214 034440 004737 035744 JSR  PC,SVRH70 SAVE RHP0/RNB0 REGISTERS
215 034444 012746 000113 moy  #ii1,-(sp) ISSUE_A DRIVE CLEAR
216 034450 004037 035632 JSR  RO.WRT.RM :CALL THE WRITE ROUTINE

034454 000000 RMCS1 nesxsren OFFSET

034456 034540 SC8 :'NED’ RETURN
217 034460 006105 ROL RS ns CUNSAFE™ CONDITION =12
218 034462 100404 BMl 18 YES
219 034464 052762 106240 000016 BIS  ABITISIBITOTIBITS 16(R2) . INFORM USER OF ERROR
220 034472 000403 BR 28
201 034474 052762 100220 000016 13:  BIS ~ WBITISIBITO7!BITO4,16(R2) :INFORM USER OF UNSAFE ERROR
222 034502 105061 031232 28:  CLRB  DRVACT(R1) ;SET DRIVE 70 IDLE
223 034506 007737 03618 JSR_ PC,EMPTYQ DUMP THE QUEUE
224 034512 146137 031356 031324 BICB  ATABIT(R1), sacw? :CLEAR THE SEARCH WAIT FLAG
225 034520 012746 000113 MoV #113,~(SP) ;RELEASE _COMMAND
225 034526 004037 (35632 JSR  RO,WRT.RM 1CALL THE WRITE ROUTINE

034530 000000 RMCS1 :REGISTER OFFSET

034532 034540 SC8 :'NED' RETURN
227 034534 000137 034256 ¥ SC4 :CHECK FOR MORE DRIVES
<29 ;ISR "NED'* PROCESSOR
231 034540 004737 036166 SC8:  JSR  PC,EMPTYQ :CLEAR THE DRIVE'S QUEUE
232 034544 004737 033410 JSR  PC,CI8 PROCESS THE 'NED®
235 034550 000137 034256 P scd SCHECK MORE DRIVES

1]

23 ;NON-1/0 COMMAND TERMINATION ROUTINE
237 034554 105061 031232 SC11:  CLRB  DRVACT(R1) :SET DRIVE IDLE
238 034560 136137 031356 031324 BITB  ATABIT(R1),SRCHWT™ :DOING A SEARCH OPERATION FOR
239 :AN 170 COMMAND?
240 034566 001012 BNE 1S :BRANCH IF YES
241 034570 004737 036234 JSR  PC,POPQUE SREMOVE REQUEST FROM QUEUE
24¢ 034574 052762 000200 000016 Bls  MIT07.16(R2)  ISET "Dome  BIT
263 034602 005737 031330 TST  SAVE 3 SAVE THE REGISTERS?
244 (4606 10000 BRL 18 sam IF NO
245 334610 004737 035744 JSR RH70 ES=-SAVE ALL OF THE RH70/RMB0 REG'S
24t 034614 116164 031356 000016 1S:  MOVB ATABIT(RU RMAS(RE)  :CLEAR ATTENTION BIT
347 034622 004737 032312 JSR 0PT ;START A REQUEST
248 03462 700137 034256 w s :CHECK FOR MORE DRIVES
250 :ERROR PROCESSOR
252 034632 010164 000010 SC12: MOV R1,RMCS2(R4)  :SELECT DRIVE
253 034636 016437 000012 031224 ROV RMBS(NG) RMERRS SSAVE THE FOUR REGISTERS THAT
254 034644 016437 000014 031226 ROV RNERT(RSS RMERRSSS sWILL TELL US SOMETHING
255 034652 016437 000042 031230 MOV  RMER2(R4).RMERRS+4
255 034650 004037 031610 JSR  RO.DRVINT ;INIT. THE STATE OF THE DRIVE
257 034664 000401 BR s *TAKE ERROR EXIT |
258 034666 000207 RTS *RETURN
257 074670 005726 18: 5 (sere :POP °C OFF OF THE STACK

H 12

SEQ 0150
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SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.1

034672

035030

000722

000137

177777

200010
031556
004000

035230

031262

031262
031610

031242

036222
140000
035744
036166

031272
032312
034256

031324

0000616

031334

000016

BR

S8

;DUAL PORT REQUEST PROCESSOR

5C13:

18:

2s:
3s:

R1
5;1 .TIRER(R1)
R1,RMCS2(R4)

;PROCESS THE PARITY ERROR

sSETUP TO ADDRESS WORDS
STOP THE TIMER

SELECT THE DRIVE

ATABIT(R?) ,RMAS(R4)  -CLEAR THE ATTENTION BIT

#8IT11, (R4S
1$

R
:}5000.,TIHER(R1)

38
DgINT(R1)

2
DPINT(RY1)
RO,DRVINT

DRVSTA(R1)
2%
R2
33

:DRIVE AVAILABLE ?

:BR IF AVAILABLE

sSTART 15 SECOND TIMER AGAIN

JEXIT
;INITIALIZING THE DRIVE ?

:BR_IF NOT

sCLEAR THE INIT INDICATOR

:60 INIT THE DRIVE

:DUMMY PARITY ERROR RETURN
;DRIVE ONLINE ?

:BR_IF YES -- START ORDER

;QUEUE ENTRY FOR THE DRIVE

BR 1F_NOT
GET DPB ADDRESS

PC,GETREQ
081715'81714 16(R2) ;INFORM USER THAT DRIVE OFFLINE

PC,SVRH70
PC.EMPTYQ

3s

DPRQS (R1)
PC,OPT
sCé

SAVE THE REGISTERS
EHPTY THE REQUEST QUEUE

;CLEAR THE PORT REQUEST INDICATOR
:START THE PENDING REQUEST
:PROCESS OTHER DRIVES

SEQ 0151
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NGAO RM80 FCTNL PT4 MACRO v04.00 15 JAN-82 07:05:59 PAGE 37 SEQ 0152
NGLE/DUAL PORT RM70/RM80 DRIVER (REV 0.1
} .Rnss TIMER ROUTINE
3 : MoV #TIME ,-(SP) SELASPED TIME IN MILLISECONDS ON THE STA(K
lso H JSR PC,RMTMR ;CALL RM80 TIME ROUTINE
6 035034 005737 031326 RMTMR: TST ACTDRY ;CHECK “ACTDRY £ ACTSTR'
7 035040 001030 BNE X ;1F _NON ZERO EXIT
8 035042 112737 000001 031327 MoVB #,ACTSTR YSET "ACTSTR''
9 035050 104412 SAVREG :SAVE RO - RS
10 035052 005001 CLR R1 START WITH DRIVE O
11 035054 005 CLR R3
1% 035056 005763 031334 1$: TST TIMER(R3) ;1S THE TIMER RUNNING?
13 035062 002407 BLY 2$ :BRANCH IF NO
14 035 166663 000002 031334 sus 2(SP) ,TIMER(R3) :COUNT THE INTERVAL
15 035072 003003 86T 2$ BR IF NO SOFTWARE TIMEOUT
16 035074 004737 035126 JSR PC,STO :CALL SOFTWARE TiMEOUT ROUTINE
17 035100 000405 B8R 3$ $60 TO THE EXIT
18 035102 005201 2s: INC R1 SMOVE TO NEXT DRIVE
19 035104 005723 TST (R3)+
20 035106 022701 00( .10 (W, 4 #8. ,R1 :0UT OF DRIVES?
21 035112 003361 BGT 18 ;BRANCH IF NO
22 035114 104413 3s: RESREG :RESTORE RO - RS
23 035116 105037 031327 CLRB ACTSTR ;ZERO ACTIVE SOFTWARE TIMEOUT ROUTINE FLAG
264 035122 012616 4$: MoV (SP)+,(SP) TADJUST THE STACK
52 035124 000207 RTS PC ;RETURN
%g 'SOFTHARE TIMEOUT ROUTINE
29 SNOTE: THIS ROUTINE MUST BE ENTERED AT PRIORITY 6
g? : OR GREATER
32 :CALL: STO
33 : MoV #DRVNUM,R1 ;DRIVE NUMBER
34 : JSR PC,STO s CALL
%2 : RETURN
37 035126 010146 STO: MoV R1,=-(SP) :SAVE R1
38 035130 010346 MoV R3 -(SP) S AVE R3 .
39 035132 013704 031366 MOV RHAD GET ADDRESS OF *RMCS1
40 035136 010164 000010 MoV R1.RHCSZ(R4) *SELECT THE DRIVE
41 035142 004037 035552 JSR RO,RD.RM JCALL THE READ ROUTINE
035146 000012 RMDS REGISTER OFFSETY
035150 035440 STOS s°NED’ RETURN
42 035152 105726 TST8 (SP)+ SIS 'DRY'=1?
43 0351564 100473 BM] ST02 :BR IF YES
44 035156 105761 031262 STO1: T1SIB DPINT(R1) STRYING TO INTIALIZE THE DRIVE ?
45 035162 001070 BNE ST02 BR IF YES
46 035164 105761 031272 TST8 DPRAS(R1) OUTSTANDING PORT REQUEST FOR THE DRIVE ?
47 035170 001 BNE ST02 *BR IF YES
48 035172 013 031322 mov TRNSWT ,R2 *PIiCKUP TRANSFER WAIT QUEUE
49 035176 020 031354 c™e R1.DTN STRANSFER UNDERWAY ON THIS DRIVE?
50 035202 001 BEQ 19 BRANCH IF YES
51 035204 004 036222 JSR PC.GETREQ T DPB ADDRESS
52 035210 052762 101000 000016 1%: 8IS IBIT1S'BITO9 16(§2) SET THE ERROR FLAGS
53 035216 004 035744 JSR PC,SVRH?0 “ RH 70/RM80 REGISTERS
5S4 035222 012 000040 Moy lBlTOS RHCSZ(RL) . INIT THE MASS BUS
55 035230 105 031232 CLRB DRVACT(P1) DRIVE IS IDLE
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PORT RH70/RM80 DRIVER (REV 0.1 STAl
234 005001 CLR R1 :START WITH DRIVE 0O
236 005003 CLR R3
540 004037 021610 2s: JSR RO.DRVINT :INIT,. THIS DRIVE
46 000475 . 8R STOS ;PARITY ERROR RETURN
2646 105761 031232 TSTB  DRVACT(R1) ‘DRIVE IDLE BEFORE THE INIT.?
252 001414 BEQ X3 *YES~-BPANCH
S¢ 013702 031322 [, 1]") TRNSWT R2 GET TRANSFFR WAIT QUEUE
60 023701 031354 (o, DTUU.Rf UAS THERE 1/0 ON THIS DRIVE?
64 001402 BEQ 38 ves--anAnc
66 004737 036222 JSR PC.GETR THE OPB POINTER FROM QUEUE
72 052762 100400 000016 3$: 8IS 081115‘81108 16<h2> ; INFORM USER OF INIT.
00 105061 031232 CLRB DRVACT(R1) JSET DRIVE ACTIVE 10 IDLE
04 012763 177777 031336 4$: MOV 0-1 TIMER(R3)  :STOP THE TIMER
035312 005723 ST R3J+ ‘UPDATE THE INDEX
035314 005201 INC *INCREMENT THE DRIVE NUMBER
035316 022701 000010 CMP as..a1 SLAST DRIVE BEEN CHECKED?
035322 003346 B8GT 2 *NO--LOOP
035324 012737 177777 031354 MOV #=1,0TUW *NO DATA TRANSFERS UNDERWAY
035332 005037 031322 CLR TRNSWT *CLEAR TRANSFER WAIT QUELE
035336 004737 036134 JSR PC.CLRQUE *CLEAR ALL REQUEST QUEUES
035342 000500 BR ST09 SEXIT
77 035344 116405 000016 $ST02: MOVB  RMAS(R4) RS SREAD ATTENTION REG
035350 136105 031356 BITB  ATARBIT(RI).RS  :IS ATTENTION FOR THIS DRIVE UP ?
035354 001017 BNE ST03 *YES--BRANCH
035356 105761 031262 TST8  DPINT(R1) STRYING TO INTIALIZE THE DRIVE ?
035362 001031 BNE ST06 *BR IF YES = DRIVE NOT ONLINE
354 105761 031272 TST8  DPRQS(R1) *OUTSTANDING PORT REQUEST FOR THE DRIVE ?
035370 001045 BNE ST07 ‘BR IF YES - NO RESPONSE TO REQUEST
84 035372 020137 031354 (o, o R1.DTUW 2DATA TRANSFER UNDERWAY FOR THIS DRIVE
035376 001267 BNE ST01 *BR IF NO
035400 004037 035552 JSR no RD.RM SCALL THE READ ROUTINE
035404 000000 RMCS1 nmmnawnn
035406 035440 ST05 S'NED® RETURN
035410 105726 ISTB  (SP)+ ,
035412 100261 BPL sT01 :BR IF 'RDY''=0
035414 105761 031262 STO3: TSTB  DPINT(R1) SINITIALIZING THE onxve ?
035420 001003 BNE 18 ‘BR If INIT PENDING
035422 105761 031272 TSTB  DPRQS(R1) *PORT REQUEST PENDING ?
035426 001446 BEQ STO9 *BR IF NOT
3 035430 C12763 177777 03133¢ 18: MOV #-1,TIMER(R3) srop THE TIMER
035436 000442 BR s709 SEXIT
035440 004737 033410 ST0S:  JSR PC,CI8 GO HANDLE THE °NED’
035444 000437 BR ST09
035446 105061 031262 $ST06: CLRB  DPINT(R1) ;CLEAR THE INITIALIZE INDICATOR
035452 105061 031242 CLRB  DRVSTA(R1) SSET UNIT o FLINE
035456 012763 177777 031336 MOV #-1,TIMER(RZ)  :STOP THE TIMER
035494 004737 036222 JSR PC.GETREQ SGET THE DPB ADDRESS
0 005702 ST az Rsoussr IN QUEUE ?
035472 001424 BEQ STO IF NOT
035474 052762 140000 000016 BIS 081715'81114 16(h2> - INFORM THE USER DRIVE NOT AVAILABLE
035502 000414 BR ST08 FINISH
504 012763 177777 031334 STO7: MOV #-1.TIMER(R3)  >STOP THE TIMER
512 105061 031272 CLRB  DPRAS(RT) ‘CLEAR PORT REQUEST INDICATOR
516 004737 036222 JSR PC,GE TREQ *GET DP8 ADDRESS
522 005702 ST R? ‘QUEUE ENTRY FOR DRIVE ?
526 001407 BEQ ST09 BR IF NONE
506 012762 100004 000016 MOV lBITIS!BITZ.Ié(R?) ; INFORM USER OF PORT REQUEST ERROR
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111 035534 004737 036166 STO8: JSR PC,EMPTYQ ;CLEAR THE QUEUE FOR THE DRIVE
112 035540 004737 035744 JSR PC.SVRH?0 *SAVE THE REGISTERS
113 035544 012603 ST09: MOV (SP) +,R3 *RESTORE R3
114 035546 012601 MOV (SP) +.R1 *RESTORE R1
115 035550 0060207 RTS PC *RETURN
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SINGLE/DUAL PORT RH70/RMB80 DRIVER (REV 0.17)

} :ROUTINE TO READ A RH70/RM80 REGISTER

3 s CALL

4 H JSR RO,RD.RM ;GO READ A REGISTER

S : INDEX *REG. INDEX FROM BASE

6 H ERRADR JERROR ADDRESS=-=PROCESS ERROR STARTING

7 H AT THIS ADDRESS

g M RETURN ;CONTENTS OF REG. IS ON THE STACK

10 035552 011646 RD.RM: MOV (SP) ,-(SP) ;SAYE RO FOR RETURN

11 035554 013737 031366 035570 MOV RMADR ,RD.ADR ;FORM THE DESIRED ADDRESS

12 035562 062037 035570 ADD (RO)+_,RD.ADR sUSING THE BASE AND THE INDEX

13 035566 013727 RD.RM1: MOV a(PC)+,(PC)+ READ THE DESIRED REGISTER OF THE RM80
14 035570 000000 RD.ADR: .WORD 0 ADDRESS IS FORMED HERE

15 035572 000000 RD.WRD: .WORD O ;REG. CONTENTS PUT HERE

16 035574 013766 035572 000002 MOV RD.WRD,2(SP) :RETURN IT TO THE USER

17 035602 013746 03136 MOV RMADR, = (SP) ;PUT THE ADDRESZ ON THE STACK

18 035606 06276 000010 ADD #RHCSé (SP) ;FORM THE ADDRESS OF RM(S?
19 035612 032736 010000 BIT #8IT12.3(SP)+  :CHECK THE °NED® BIT
20 035616 001002 BNE RD.RM3 *IF NE., DRIVE NOT PRESENT
21 035620 005720 TST (RO)+ *ERROR FREE RETURN
2¢ 035622 000402 B8R RD.RM4 JEXIT
23 035624 011000 RD.RM3: MOV (RO) ,RO :ERROR CXIT
24 035626 012616 MOV (SP)+ (sP)
52 035630 (00200 RD.RM4: RTS RO
%g :ROUTINE TO WRITE A REGISTER
29 s CALL
30 : MOV DATA,=(SP) ;DATA TO BE LOADED ON THE STACK
3 H JSR RO,WRT.RM ;CALL THE ROUTINE TO LOAD (WRITE) THE REG.
32 H INDEX INDEX OF THE REGISTER TO BE LOADED
33 : 'NED' RETURN *ADDRESS TO RETURN TO IF °*NED' ERROR
gé : RETURN ;ERROR FREE RETURN
36 035632 016637 000002 035712 WRT.RM: MOV 2(SP) ,WRT WD ;SAVE THE WORD TO WRITE
37 035640 012616 MoV (SP)+ (SP) *ADJUST THE STACK
38 035642 012037 035714 Moy (R0)+ "WRT.AD :GET INDEX OF REGISTER TO BE WRITTEN
39 035646 001015 8NE 1$ BRANCH IF NOT RM(CS1
40 035650 122737 000150 035712 CMPB #150,WRT .WD ;IS THE COMMAND FOR DATA TRANSFERS?
41 035656 002411 BLT 18 YES--DON'T GET THE OLD A16 & A17, & PSEL
42 035660 004037 035552 JSR RO,RD.RM CALL THE READ ROUTINE

035664 000000 RMCS1 REGISTER OFFSET
035666 035734 WRT.R3 J'NED* RETURN

43 THE COMMAND BEFORE SENDING TO THE
44 THE RH70/RM80
45 035670 000316 SWAB (SP)
46 035672 042716 177770 B8IC #*C7,(SP)
47 035676 112637 03571 MovV8e (SP)+ WRT.WD+1
48 035702 063737 031366 035714 1S$: ADD RMADR, "WRT.AD :FORM THE ADDRESS OF THE DISK REG.
49 035710 012737 WRT.R1: MOV (PC)+.3(PC)+ LOAD THE DESIRED REG.

50 035712 WRT.WD: .WORD O *WORD TO WRITE GOES HERE

51 035714 00g000 WRT.AD: .WORD O :ADDRESS IS FORMED HERE

5§52 035716 013746 031366 MoV RMADR - (SP) JPUT THE ADDRESS ON THE STACK

$3 035722 062716 000010 ADD lRHCSé.(SP) *FORM THE ADDRESS OF RMCS2

54 035756 032736 (©10000 8IT #IT12,8(SP)+ CHECK THE °*NED' BIY

§5 0357352 001402 B8EQ WRT.R4 IF EQ, DRIVE IS PRESENT




56 035734
57 035736
58 035740
5¢C 035742

61
62
63
64
65

66

67 035744
68 035746
69 035750
70 035752
71 035756
72 035762
73 035766
74 035770
75 035774
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WRT.R3: MOV (RO) ,RO ;TAKE THE 'NED' EXIT
BR WRT.R5 JEXIT
WRT.R&: TST (RO) + +ADJUST FOR ERROR FREE EXIT

WRT.R5: RTS RO
;ROUTINE TO SAVE THE RH70/RM80 REGISTERS

*CALL
; MOV #DPBADR ,R2 :DPB POINTER TO R2
: JSR PC.SVRH?0 *SAVE THE DRIVES REG'S
SVRH70: SAVREG ;SAVE RO = RS
(ST R2 *QUEUE ENTRY FOR THE DRIVE ?
BEQ 6S *BR IF NONE
MOV RMADR, R4
MOVB  (R2) ,RMCS2(R4) :SELECT DRIVE
MOV 14(R2) ,R3 SGET THE ERROR TABLE POINTER
BEQ 6$ *EXIT IF NO ADDRESS
CLR 3 +COUNTER & POINTER
18: (MP 3$,#RMDB SREACHED THE BUFFER REGISTER ?
BNE 28 *BR IF NOT
BIT #8ITO7 ,RMCS2(R4)" ;'OR® SET ?
BNE 2 :BR IF SET
CLR (R3)+ :STORE RMDB AS ZEROES
BR 48 + CONTINUE
2s: JSR RO,RD.RM *READ THE SELECTED REGISTER
3s: .WORD 0 SREGISTER INDEX
58 :ERROR RETURN ADDRESS
MoV (SP)+,(R3)+ ;STORE THE REGISTER CONTENTS
48: CMP 38, #RMEC2 *REACHED THE END ?
BEQ 6$ *BR IF YES
ADD 42,38 SINCREMENT THE REGISTER INDEX
BR 1$ :CONTINUE READING THE REGISTERS
5%: JSR PC,CI8 *PROCESS THE 'NED'
68: RESREG *RESTORE RO - RS
RTS PC *RETURN

:QREIINE TO SET THE INTERRUPT WITHOUT GETTING A ‘‘TRE’’
#DRVNUM .R1

H MoV

:DRIVE NUMBER TO R1
: JSR  PC,SET.{E :SET "IE"
: RETURN
SET.IE: MOV  Ré.~(SP) :SAVE Ré
MOV RMADR,RG :P1CKUP ADDRESS OF RMCS1
MOV RI,RMCS2(R4)  :SELECT DRIVE
MoV (R&),~(SP) :READ RMCS1
BIS  #8IT14,(SP)  :SET THE "TRE' BIT OF THE WORD READ
SWAB  (SP) :ADJUST FOR DATO
MOVB  #BIT06.(R&)  iSET “IE'"
BIT  #BIT12,RMCS2(R4)’;IS *NED'=12
BNE 13 : YES==CLEAR “TRE
IST (P :CLEAN OFF THE STACK
1$:  MOVB  (SP)+,1(R¢) ;CLEAR "TRE"
28 MOV (SP)+.Ré :RESTORE Ré
RTS  PC :RETURN TO CALLER

SEQ 0156




B 13
CZRNGAQ RM80 FCTNL PT4 MACRO V04.00 15-JAN=82 07:05:59 PAGE 38-2 SEQ 0157
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

-
N
&

}52 :ROUTINE TO CLEAR ALL OF THE REQUEST QUEUES
127 $CALL
}%g M JSR PC.CLRQUE
130 036134 104412 CLRQUE: SAVREG :SAVE RO = RS
131 036136 012702 031302 MOV #QDRV,R2 *QUEUE BASE ADDRESS
137 036142 005022 CLR (R2)+ ‘CLEAR ENTRY
036144 005022 CLR (R2)+ *CLEAR ENTRY
036146 005022 CLR (R2) + *CLEAR ENTRY
036150 005022 (LR (R2) + *CLEAR ENTRY
036152 005022 (LR (R2)+ *CLEAR ENTRY
036154 005022 CLR (R2)+ *CLEAR ENTRY
036156 005022 CLR (R2)+ SCLEAR ENTRY
036160 005022 CLR (R2) + *CLEAR ENTRY
139 036162 104413 RESREG *RESTORE RO - RS
;29 036164 000207 RTS PC
}2% ;EMPTY THE QUEUE SPECIFIED BY R1
144 S CALL
145 : MOV DRVNUM,R1 :DRIVE NUMBER TO R1
;29 : JSR PCEMPTYQ
148 036166 006301 EMPTYQ: ASL R1
149 036170 005061 031302 CLR QDRV(R1) ;CLEAR DRIVE QUEUE
150 036176 006201 ASR R1 *RESTORE R1
;g; 036176 000207 RTS PC
}gz :ROUTINE TO PUT A REQUEST IN QUEUE
155 TCALL
156 : MOV #DRVNUM,R1 :DRIVE NUMBER
157 : MOV #DPB,R2 ‘ADDRESS OF PARAMETER BLOCK
158 : JSR RO,DRVQUE *G0 PUT REQUEST IN QUEUE
159 : RETURN1 *RETURN HERE IF QUEUE IS FULL
}gg : RETURN2 *RETURN HERE IF REQUSST IS IN QUEUE
162 036200 006301 DRVQUE: ASL R1
163 036202 005761 031302 ST QDRV(R1) ;TEST THE QUEUE ENTRY
164 036206 001003 BNE 18 $1F NE, QUEUE ENTRY ALREADY THERE
165 036210 010261 031302 MOV R2,QDRV(R1) *ADD THE QUEUE ENTRY
166 036214 005720 ST (RO)+ *TAKE RETURN 2
167 036216 006201 1$: ASR R1
;gg 036220 000200 2s: RTS RO :RETURN TO USER
%;? :ROUTINE TO GET THE '‘DPB'’ ADDRESS OF NEXT REQUEST IN QUEUE
172 SCALL
173 : MOV #DRVNUM,R1 :DRIVE NUMBER TO R1
17% : JSR PC,GETREQ *GO GET THE REQUEST
175 : RETURN *R2="DPR'* ADDRESS OF THE REQUEST
};9 : *RZ=0 IF NO REQUEST IN QUEUE
178 036222 006301 GETREQ: ASL R1 :
179 036226 016102 031302 MOV QDRV(R1) ,R2 *GET THE REQUEST
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180 036230 006201

181 036232 000207
182

183
184

—
00 00 00
A%,

036250

b o d e d e b md b d kD
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o
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(28]
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203
204
205 036252

NN
S

20
209 036270
210 036274

006301

000207

012037

000200

031302
031302

036266
001222
001222

001222

ASR R1

RTS PC *RETURN
;ROUTINE TO 'POP'’ THE REQUEST FROM QUEUE
*CALL
: MOV #DRVNUM,R1 ;DRIVE NUMBER TO R1
; JSR PC.POPQUE “CALL TO REMOVE REQUEST
: RE TURN ‘R2=ADDRESS OF DPB REMOVED

POPQUE: ASL R1
MoV QDRV(R1) ,R2 ;GET THE QUEUE ENTRY
ggg g?RV(R1) sCLEAR THE QUEUE

RIS PC sRETURN TO USER

;ROUTINE TO SAVE THE CONTENTS OF °‘SESCAPE' WHEN THFE DRIVER
sREPORTS AN ERROR DIRECTLY.

sCALL
: JSR RO,ES.SAV
H ERROR N ::THE ERROR CALL
: RETURN sTHE RETURN IS PAST THE ERROR CALL
ES.SAV: MOV (RO)+,18 sGET THE ERROR CALL
MOV SESCAPE ,~(SP)  ;SAVE THE ADDRESS IN ‘'SESCAPE'
CLR SESCAPE sCLEAR THE ESCAPE RETURN
1$: LWORD O ;THE ERROR CALL IS MOVED HERE
MOV (SP)+,SESCAPE  ;RESTORE THE ESCAPE ADDRESS
RTS RO SRETURN

SEQ 0158
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GETADR ~ GET BUS ADDRESS AND VECTOR ADDRESS

5 .SBTTL GETADR - GET BUS ADDRESS AND VECTOR ADDRESS
3 :THIS ROUTINE IS USSD TO ENSURE THE BUS ADDRESS OF THE RH/RM
4 *1S SETUP TO READ THE PROPER VALUE. IT WILL ALSO READ THE
2 ADDRESS FROM THE TTY IF REQUIRED.
7 ,NOTE THIS ROUTINE DESTROYS RO-Ré&
g JCALL
10 : JSR PC.GETADR
}% : RETURN
13 036276 005737 001324 GETADR: TST B8USADR :INPUT FROM TTY REQUESTED?
16 036302 001436 BEQ 5% NO--BRANC
15 036304 005037 001324 CLR BUSADR VES--CLEAR THE REQUEST FLAG
16 036310 104401 001231 TYPE SCRLF CR LF
17 036314 005227 177777 INC -1 'FIRST TIME THRU ?
18 936320 001402 BEQ 1% .BR IF YES
19 036322 104401 001231 TYPE LSCRLF :CR=-LF
20 036326 012700 001522 1$: MOV #RH.ADR RO FIRST ADDRESS
21 036332 012703 036466 MOV #MRMCS T ,R3 J'RMCST1=
22 036336 011004 MOY {RO) R4 PRESENT RMCS1 ADDRESS
23 036340 004037 026750 JSR RO,GETNUM GET NEW RMCS1
24 036344 000402 BR 23 : COMMA
25 036346 000767 BR 1$ ;PER]OD
26 036250 000412 BR 43 DDUBLE PERIOD
27 036352 010420 2s: MOV R4, (RO)+ SAVE NEW RACS1T
28 036354 012703 036476 MOV JHRHVEC.RS ;' RMVEC=’
29 036360 011004 MOV (RO) R4 PRESEN' RH/RM VECTOR ADDRESS
30 036362 004037 026750 JSR RO, GETNUM :GET NEW RMVEC
31 036366 000402 B8R 33 COHHA
32 036370 000756 BR 1% PERIOD
33 036372 000401 BR 43 DDUBLE PERIOD
34 036374 010420 3s: MOV R4,(RO)+ SAVE NEW RMVEC
35 036376 010410 4$: MOV R4, (RO) SAVE INPUT
36 036400 013701 000004 5%: MOV ERRVEC R1 SAVE THE ERROR VECTOR
37 036404 012737 036440 000004 MOV 468, ERRVEC SETUP FOR TRAP
38 036412 005777 143104 TST aRH.AD CHECK FOR RH/RM
39 036416 C""M137 000004 MOV R1,.ERRVEC RESTDRE ERROR VECTOR
40 036422 012700 001522 MOV #RH.ADR ,RO FIRST ADDRESS OF NEW PARAMETERS
41 036426 012701 031366 MOV #RMADR ,R1 FIRST ADDRESS OF WHERE TO PUT THEM
42 036432 012021 MOV (RO)+,(R1)+ BUS ADDRESS
43 036434 012021 MOV (RO)+,(R1)+ VECTOR ADDRESS
4 036436 000207 RTS PC RETURN
45 036440 010137 000004 6%: MOV R1,ERRVEC RESTORE ERROR VECTOR
6 036444 022626 cwe (SP)+,(SP)+ CLEAN OFF THE STACK
47 036446 104010 EMT 10
43 036450 005737 000042 TST we2 :1S THERE A MONITOR?
49 036454 001724 BEQ 18 NO- GO ASK FOR ADDRESS
50 036456 005037 001330 CLR DRVSEL DESELECT ALL DRIVES FROM TEST
51 036462 000137 015142 JeP $SEOP RETURN T0 SEOP

MRMCS1: .ASCIZ <CRLF>/RMCS1=/

52
53 0364A6 200 122
54 MRMVEC: .ASCIZ <CRLF>/RMVEC=/

036476 200 122

—b b
b b
wvauvh

SEQ 0159
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OPB (DATA PARAMETER BLOCKS)

»
2
3 036506 000
& 036507 000
5 036510 000
6 036511 000
7 036512 000000
g 026516 043540

}? 036516 000

}% 036517 000

14 036520 000000

}2 036522 036640

17

18

19

20

21 036524 000000

22

23

24

25

%9 036526 000000
28 036530 000
000

000
32 036534 177277¢
33 036536 043540

34
gg 036540 000
37 036541 000
38

39 036542 000000
40 036544 036640

26 036546 000000

5
51 036550 wOOLOO

52

53 036552 000

S4 0 000
000

000
57 036556 177776

.SBTTL DPB (DATA PARAMETER BLOCKS)

DPB.A:

DPB.B:

pPB.C:

.BYTE
.BYTE
-WORD
.WORD

.WORD
.WORD

-WORD

.WORD
.BYTE

+WORD

0

[=l=lele)

BUFFER

o O ©O

RM.REG

UFFER

o O O W'{’OOOO o

RM.REG

§ OO0O00O ©

:(0) DRIVE NUMBER
(1) ?FFSET VALUE OR FMT16, ECI, HCI, & SSEI

OMMAND

) PSEL AND A17 AND A16
WORD COUNT (MUST BE NEG.)
UFFER ADDRESS OR

TER _TABLE POINTER

SECTOR ADDRESS OR

REG. INDEX

TRACK ADDRESS OR
T REG. INDEX
) CYLINDER ADDRESS
&) ERROR TABLE POINTER
POINTS TO THE FIRST OF TWENTY
sLOCATIONS NOF WHERE THE DRIVER
;IS TO STORE THE RH/RM
REGISTERS ON AN ERROR. IF LEFT
:ZERQ REGISTERS ARE NOT SAVED.
:(16) STATUS/ERROR INDICATOR
:BIT15=1=>ERROR OCCURRED
;BIT07=1=>DONE

:BIT14-BIT09 AND BIT06-BITO3
;INDICATE TYPE OF ERROR

:SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

(O) DRIVE NUMBER
FFSET VALUE OR FMT16, ECI, HCI, & SSEI

SEL AND A17 AND Al6
WORD COUNT (MUST ot NEG.)

F
TER TABLE POINTER

SECTOR ADDRESS OR

REG. INDEX

TRACK ADDRESS OR

REG. INDEX

CYLINDER ADDRESS

4) ERROR TABLE POINTER

:POINTS TO THE FIRST OF TWENTY

;LOCATIONS OF WHERE THE DRIVER

;IS TO STORE THE RH/RM

;REGISTERS ON AN ERROR. If LEFT

;7ERO REGISTERS ARE NOT SAVED.

:(16) STATUS/ERROR IADICATOR
BIT15-1->ERROR OCCURRED

:81707=1=>DONE

BIT14-BITO9 AND BITO6°BITOS

INDICATE TYPE OF ERR

P SECTOR ENABLE INDICATOR (ENABLED =1)

DRIVE NUMBER

OFFSET VALUE OR FMT16, ECI, HCI, & SSEI
COMMAND

PSEL AND A17 AND A16

WORD COUNT (MUST BE NEG.)

- »nd

-

e’ Y s N |

SEQ 0160




gg 036560
g? 036562
62 036563
63
64 (25564
65 036566
66
67
68
69
70
71 036570
72

73
74
75
76 036572
77
78 036574
79 036575
80 036576
81 036577
82 036600
83 036602
84
85 036604
86
87 036605

88
89 036606
90 036610

g

- b b e b b cnd b el d wd b ) —d b
A o3RIRIRANSEE
OOO0O0O O
W ~
&8 &
-—
P )

3

043540
000
000

000000
036640

000000

000000

0
000000
043540

000
000

000000
036640

000000

000200

0
000000
043540

000
000
000000

DTADPB:

DPB.R:

. WORD
.BYTE
.BYTE

.WORD
.WORD

.WORD

.WORD
.BYTE
.BYTE
.BYTE
.BYTE
.WORD
.WORD
.BYTE
.BYTE

. WORD
.WORD

.WORD

.WORD
.BYTE
.BYTE
.BYTE
BYTE
.WORD
.WORD
.BYTE
.BYTE

.WORD

(ZRNGAQ RMB0O FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 40-°
OPB (DATA PARAMETER BLOCKS)

BUFFER
0
0

0
RM.REG

UFFER

MO © © MOOOOO O

. REG

RECAL
0

0
BUFFER

F13

UFFER ADDRESS OR
TER_TABLE POINTER

SECTOR ADDRESS OR

REG. INDEX

TRACK ADDRESS OR

REG. INDEX

CYL!NDER FODRESS

ERROR _TABLE POINTER

TO THE FIRST OF TWENTY

8
IS
)

ST

QQANDO—P'DAAPA‘ADA

MUWNOO =22 =t MO~

=>DONE

1109 AND BIT06-BITO3

E_TYPE OF ERROR

CTOR ENABLE INDICATOR (ENABLED =1)
RIV

FFS

Ve Ve By
=D
IR D Vet g bume = (VY

E_NUMBER
ET VALUE OR FMT16, ECI, HCI, & SSEI

SEL AND A17 AND A16
WORD COUNT (MUST SE NEG.)
BUFFER ADDRESS OR

STER _TABLE POINTER

. ECTOR ADDRESS OR

REG. INDEX

RACK ADDRESS OR
INDEX

CYLINDER ADDRESS

) ERROR TABLE POINTER

1
1
0INTS TO THE FIRST OF TWENTY
OCATIONS OF UHERE/;:E DRIVER

Be Ve Ve Be Ve Ve Oy 0y 9,
;A'ﬂ‘\xﬂﬂﬂﬂﬂﬂ
—h bt =t M ON NNV = O

adexoc\vvvvvv

[T I YR TR

(
; (
[
L

:(16) STATUS/ERROR INDICATOR
:BIT15=1=>ERROR OCCURRED

:B1TN7=1=>DONE

:BIT14-BIT09 AND BIiT06-BITO3

INDICATE TYPE OF ERROR

:SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

(0) DRIVE NUMBER
FFSET VALUE OR FMT16, ECI, HCI, & SSEI

SEL AND A17 AND A16
WORD COUNT (MUST BE NEG.)

SEQ 0161
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OP8 (DATA PARAMETER BLOCKS)

15 036632 036640

gNNNNNNNNNN—A—o-A —
WN = OO0V~ NBANNI —SO 0 O

(I [V

000000
0000G0

000000
000000
(0000

000000

.WORD

.WORD

.WORD

RM.REG

0

0

;(14) ERROR TABLE POINTER
:POINTS TO THE FIRST OF TWENTY
:LOCATIONS OF WHERE THE DRIVER
:IS TO_STORE THE RH/RM
;REGISTERS ON AN ERROR. IF LEFT
JZERO REGISTERS ARE NOT SAVED.
2(16) STATUS/ERROR INvICATOR
.g{¥65'1°>ERRgR OCCURRED
;BIT14-81T09 AND BIT06-BITO3
;INDICATE TYPE OF ERROR

:SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

:SAVE RH/RM REGISTERS HERE ON ERROR

RM.REG:

.EVEN

.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD

[eleleTletelelolelolelolelelelelelol ]l

JRMCS1 (776700) CONTROL & STATUS M
SRMMC (776702) WORD ZOUNT

SRMBA (776704) BUS ADDRESS

*RMDA (776706) DESIRED SECTUR/TRACK
SRMCS2 (776710) CONTROL & STATUS #2
:RMDS (776712) DISK STATUS

:RMER1 (776714) ERROR REG. #1

SRMAS (776716) ATTENTION SUMMARY
:RMLA (776720) LOOK AHEAD

:RMDB (776722) DATA BUFFER

SRMMRY (776724) MAINTAINABILITY
:RMDT (776726) DRIVE TYPE

SRMSN (776730) SERIAL NUMBER

:RMOF (776732) OFFSET

;RMDC (776734) DESIRED CYLINDER
RHHR (776736) CURRENT CYLINDER

.....

RMMR?2 (776740) ERROR REG #2
RMER2 (776742) ERROR REG #3
RHEC1 (776744) ECC POSITION
:RMEC2 (776746) ECC PATTERN

SEQ@ 0162
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ASCIZ MESSAGES

1

2

3 036710 122 000 MSG.R: .ASCIZ

¢ 036712 106 103 000 MSG.F(C: .ASCIZ

5 036715 114 103 000 MSG.LC: .ASCIZ

6 036720 m 103 000 mMmMSG.IC: .ASCIZ

7 036723 106 126 000 MSG.FT: .ASCIZ

8 036726 114 124 C00 MSG.LT: .ASCIZ
9 036731 m 124 000 MSG.IT: .ASCIZ
10 036734 106 123 000 MSG.FS: .ASCIZ
11 036737 114 123 000 MSG.LS: .ASCIZ
12 036742 120 101 126 MSG.PAT: ASCIZ
13 036746 075 090 MSG.cQ: .ASCIZ
}g 036750 200 103 117 MSG.CS: .ASCIZ
16 036773 040 057 0640 SLASH: .ASCI1Z
17 036777 200 125 116 UNSTAT: .ASCIZ
18 037015 040 117 106 UNTOFF: .ASCIZ
19 037026 040 117 116 TON: .ASCIZ
20 037036 040 116 117 NOTPRS: .ASCIZ
21 037053 040 125 116 NOTSAF: _ASCIZ
22 037063 040 116 117 NOTRM: _ASCIZ
23 037100 040 114 117 LODEV: .ASCIZ
24 037115 122 115 070 0: .ASCIZ
25 037122 200 104 122 DRIVES: .ASCIZ
26 037153 116 117 116 NONE:  .ASCIZ
27 037760 054 040 000 COMMA: .ASCIZ
é8 037163 072 040 000 COLON: .ASCIZ
29 037166 200 116 117 NOCLOK: .ASCIZ
30 037253 115 102 101 SERJAL: .ASTIZ
31 037265 200 124 105 MSGTST: .ASCIZ
37 037273 200 104 122 MSDRIV: .ASCIZ
33 037302 040 104 122 DROP:  .ASCIZ
34 037313 105 130 103 EXCEED: .ASCIZ
35 037351 200 116 117 NODRVS: .ASCIZ
gg 037375 200 116 117 NOTEST: .ASCIZ
38 037422 200 012 122 ROTATE: .ASCIZ
39 037453 200 012 117 ONECYL: .ASCIZ
~C 037520 200 012 101  AVERGE: .ASCIZ
41 037560 20v 012 115 MXSEEK: .ASCI!
42 37604 200 040 052 FuWD: ASCIZ
43 037620 200 040 052 REV: .ASCI2
22 037634 200 012 101 MEASUR: .ASCIZ
46 037674 200 115 111 MSGMIN: .ASCIZ
47 037702 200 115 101 MSGMAX: .ASCIZ
48 037710 200 101 126 MSGAVG: .ASCIZ
49 037716 060 040 125 MSGOUS: .ASCIZ
50 037723 040 102 105 MBELOW: .ASCIZ
51037752 040 101 102 MABOVE: .ASCIZ
52 040001 040 123 105 MSGSCH: .ASCIZ
53 040021 040 123 105 MSGSEK: .ASCIZ
54 36 040 116 117 MSGNOT: .ASCIZ
55 040051 040 BLNKS4: .ASCI!I
56 040052 040 BLNKS3: .ASCII
57 040053 040 BLNKSZ2: .ASCII

.SBTTL ASCIZ MESSAGES

/R/
/FC/
/L¢/
/1¢/
/F1/
L/
11/
/FS/
/LS/
/PAT/

/=/
<CRLF>/CONTROL SWITCHES=/

a/3

<CRLF>/UNIT STATUS:/
/ OFFLINE/

/ ONLINE/

/ NOT PRESENT/

/ UNSAFE/

@ NOT AN RM803

/ LOAD DEVICE/

/RM80/
<CRLF>/DRIVE(S) TO BE TESTED, /
/NONE/

/. /
/: /
<CRLF>;:0 §U11-P CLOCK, TIMING TESTS WILL NOT BE PERFORMED/

aMBA S/N:

<CRLF>/TEST/

<CRLF>/DRIVE/

/ _DROPPED/

/EXCEEDED MAXIMUM ERROR LIMIT/<CRLF>
<CRLF>/NO DRIVES TO TEST/<CRLF>
<CRLF>/NQ TESTS SPECIFJIED/<CRLF>

<CRLF><LF>/ROTATIONAL SPEED TIMES/

<CRLF><LF>/ONE CYLINDER SEEK TIMES/<CRLF>/ = FORWARD/
<CRLF><LF>/AVERAGE SEEK TIMES/<CRLF>/ = FORWARD/
<CRLF><LF>/RAXIMUM SEEK TIMES/

<CRLF>/ * FORWARD/

<CRLF>/ = REVERSE/

<CRLF><LF>/AVERAGE SEEK TIME MEASUREMENT/

<CRLF>/MIN=/
<CRLF>/MAX=/
<CRLF;/AVG=/

/0 US
/ BELOW THE RINIMUM OF /
/ ABOVE THE MAXIMUM OF /
/ SEARCHES TIMED/

SEEKS TIMED/
T TIMED/

NWNNNN
\\\s

SEQ 0163

FESNNNNSNSNINSEIEY SE3EE %

g
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ASCIZ MESSAGES

58 040054

SEQ 0164

BLNKS1: .ASCIZ / / $OM(

MSGI1X: .ASCI2 /ALLOWABLE ROTATIONAL SPEED LIMITS FOR RMB8O/ SOVt

MSGI2X: .ASCIZ /ALLOWABLE ONE CYLINDER SEEK LIMIT/ :
C}% ég{T/ SPAS
C

)|
K L
13X: .AS /ALLOWABLE AVERAGE SEEK TIME L

61 040173 Bso ) S TIME LIMIT/ $PSE

62 040235

o

-

L

-
— b b b O
[=l=lelel
—b b b b O
—d b wd b O
— b b b O
SO
b b b b
—b e b b
LR o R ¥ o

MSG14X: .AS /ALLOWABLE MAXIMUM (FORWARD

SSWF

S$TAT
$TES

STIP

$TKE
$TK(
$1K]
$TKC




J
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ERROR HEADER (EM) MESSAGES Ry

% .SBTTL ERROR HEADER (EM) MESSAGES g}rg
K

3 04C3N 122 110 040 EMI: .ASCIZ /RH CONTROLLER INTERRUPT OCCURRED (RMAS=0)/ $TKQ
4 060363 125 116 105 EM2: ASCIZ /UNEXPECTED ATTENTION OCCURRED/ $TKS
5 0640421 101 104 106 EMS: .ASLIZ /ADDRESS PLUG CHANGE BIT SET/ $TKS
6 060455 122 110 040 EM10:  .ASCIZ /RH CONTROLLER FAILED TO RESPOND TO ADDRESSING/ s$TMP
7 040533 104 122 111 EM11:  _ASCIZ /DRIVE SELECTED IS NOT ONLINE/ $THP
8 040570 m 115 120 EM12:  ,ASCIZ /IMPROPER HEADER DATA/ STHP
9 040615 104 101 126 EM13:  _ASCIZ /DATA COMPARE FAILURE/ STN
10 140642 104 m 123 EM17:  .ASCIZ /DISK ERROR IN TIMING TEST/

11 040674 103 114 117 EM20:  .ASCIZ /CLOCK (KW11=P) OVERFLOW IN TIMING TEST/

1% 040743 104 1m 123 EM23:  .ASCIZ /DISK ERROR DURING SEEK/

13 040772 123 105 105 EM24:  .ASCIZ /SEEK NOT COMPLETE WITHIN 120 MS/

14 041032 122 110 057 EM41:  _ASCIZ @SRH/RM ERROR®

15 041046 106 101 124 EM46:  .ASCIZ /FATAL WRITE CHECK ERROR/

STNP

$TRP




k13
CZRNGAQ RMB0O FCTNL PT4 MACRO V04.00 15-JAN~82 07:05:59 PAGE 43
STATUS/ERROR INDICATOR MESSAGES

5 .SBTTL STATUS/ERROR INDICATOR MESSAGES

3 041076 117 109 106 MSGB14: .ASCIZ /OFFLINE OR UNSAFE DRIVE REQUESTED/

4 061140 123 11 106 MSGB09: .ASCIZ /SOFTWARE TIMEOUT ON THIS DRIVE/

S 041177 123 117 106 MSGBOB: .ASCIZ /SOFTWARE TIMEOUT ON ANOTHER DRIVE/

6 041%81 105 122 122 MSGBOG: .ASCIZ ''ERROR OCCURRED DURING I/0 OPERATION''

7 041305 105 122 122 MSGBOS: .ASCIZ °'ERROR OCCURRED DURING NON-1/0 OPERATION''
8 041355 125 116 123 MSGBO4: .ASCIZ /UNSAFE OCCURRED/

9 061375 104 122 111 MSGBO2: .ASCIZ /DRIVE HAS NOT RESPONDED TO PORT REQUEST/
10 041445 104 122 111 MSGBO1: .ASCIZ /DRIVE HAS BECOME NON-EXISTENT/

SEQ 0166

AMTY]

AOE

APAS!
APRII
APTL.
APTE

APTSI
ASWR
ATO




CZRNGAQ RMBO FCTNL PT4 MACRO V04,00 15~JAN-82 07:05:59 PAGE 44

DATA HEADER (D7) MESSAGES

LT P S R )

(elelelelelelels] o o
RRRRRIRRRIRRRRRRRR
NN NN NI O n)

= OVWNONNL LN SO D00 N NN —
b e b e b b b o b b b o b b b b b b

PON) == b d md ed b b et d b

b e = b ik b b e e b b b e d b b b d b
e b QO = OOOQOOOON ==MNIN)
(VLN AV (VW IV W [V (W PV IV P W AV LN TR NT, V]
b e b b b o d d b e e b b o o o b b

OQOOONNONONNIOMON =ONN)
NN NN NN NN SN N S NN = NN

DATA HEADER (D7) MESSAGES

LASCIZ /ERR PC
.ASCIZ /ERR PC
LASCIZ /RMCS1
.ASCIZ /DRIVE

LASCIZ /TEST
LASCIZ /GDCYL
.ASCIZ /GDDAT
LASCIZ /TEST
LASCIZ /TEST
.ASCIZ /GDDAT
.ASCIZ /TEST
.ASCIZ /RMER1
LASCIZ /TEST
LASCIZ /TEST
.ASCIZ /RMER1
.ASCIZ /RM(CS1
.ASCIZ /RMER1
+ASCIZ /RMER1

L 13

RMAS/
DRIVE
ERR PC/

RMDS  RMER1  RMMR2  RMERZ2/
DRIVE  CYLNDR TRACK  SECTOR/
B8DCYL BDTRK  BDSCTR/

GDADR  BDADR/

RMCS1  RMDS  RMER1  RMMR?
DRIVE  CYLNDR TRACK/
SECTOR/

CYLNDR RMCS1  RMCS2  RMDS/
RMDC RMHR/

DRIVE/

DRIVE RMCS1  RM(CS2 RMDS/
RMHR RMDC RMDA/

RMWC RMBA RMDB/

SEQ 0167
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DATA TABLE (DT)

1

2

3 0427564
042760
042776
043016
0643022
043026
043044
043060
043076
043110
043130
043144
043154
043172
043204
043214
043232
043250
063256
063274

W= OOVWNO NS NN =O O~V

ANINONIPNININ) st b b b D2
AV, ]

26 043350

NININIONPNINININD = NI NNSNI NN —4 =
Ve 2 \ N QO ad =d S = O\ =2 O = NN

SO SNONINONIONNINININNN

036654

— e d N D oD b b b ] b b b N\ I

O WNNO N NN S NN WNWNNIWNO O
QNININIONINININININNININNNO

036700

(=i=l=lelelelale]
elelelelelelels)
— b cd b e b = ——h

036702

036702

.SBTTL

\~d-A-A-A-1-1~/

o
-
~N
—-—

DATA TABLE (DT)

.WORD
. WORD

.WORD
-WORD
- WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

SERRPC ,SREG3
SERRPC  SREG1,SREG™ ,RMERRS ,RMERRS +2 ,RMERRS +6 ,RMERRS +4
STHPO.‘ERRPCESREG1.SREGS.RHERRS.RHERRS*Z.RHERRS*6.RHERRS*k

CYL.DS,TRK.DS,SEC.DS,CYL.RD, TRK,RD,SEC.RD

$TMPO, $ERRPC , $REGO, CHKDRY, CYL.DS, TRK.DS, SEC.DS

$GDDAT ,$BDDAT, SREGS . $GDADR , $8DADR

$TMPO, SERRPC , CHKDRV.RM.REG.RM.REG+12,RM.REG+14 ,RM.REG+40,RM.REG+42
$TMPO . SERRPC . SREGO ., CHKDRV., CYL .DS, TRK.DS
$REG1.SBDDAT . SREG4 . SREG1

$TMPO, SERRPC . CHKDRV, CYL .DS,RM.REG,RM.REG+10,RM.REG+12
RM.REG+14,RM.REG+40,RM_REG+42.RM.REG+34 ,RM.REG+36

$TMPO, SERRPC , SREGO, CHKDRY

$TMP(C , SERRPC , SREGO, CHKDRV ,RM.REG,RM.REG+10 ,RM.REG+12
$TMPO,SERRPC ,$REGO ~*r™ay,RM.REG,RM.REG+10,RM.REG+12
RM.REG+14,RM_REG+4D) = . G+42

$TMPO, SERRPC ,$REGO, ¥ > ,CYL.DS,TRK.DS,SEC.DS
RM.REG,RM.REG+10,RM.REu+12,RM.REG+36,RM.REG+34 ,RM.REG+06
RM.REG+14,RM.REG+40,RM.REG+42

$TMPO, SERRPC ,SREGO, CHKDV, CYL . DS, TRK.DS, SEC.DS
RM.REG,RM.REG+10,RM.REG+12,RM.REG+36.RM-REG+34 ,RM.REG+06
RM.REG+14,RM.REG+40,RM.REG+42,RM.REG+2 ,RM.REG+4 ,RM.REG+22
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ODATA FORMAT (DF) TABLE

N =2 OOV NOWVINNI = OO 00NN NN —

PONIND = od e —d o ed vd d —d

23

043364
043366
043367

043370
043372
043373

063374
043376
043377

043400
043402
043403

043404
043406
043407

043410
043412
043413

043414
043416
043417
043420
043422
043423

043424
043426
043427
043430
043432
043433

043434
043436
043437

043440
043442
043443

043444
043446
043447

000001
002
000

000001
007
000

000001
004
000

000001
005
000

000001
002
000

000001
002
000

000002
007
160

041732
006
000

000002
007
160

042011

005

004

000000
005
004

000001
010
000

000002
006
060

062232
004
014

000000
004

.SBTTL DATA FORMAT (DF) TABLE

DF1:

DF2:

OF3:

DF&4:

DF10:

DF11:

DF12:

DF13:

DF14:

DF17:

DF21:

DF22:

. WRD
.BYTE
.BYTE

. WORD
.BYTE

.WORD
.BYTE

-WORD
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE

-WORD
.BYTE
.BYTE
+WORD
.BYTE
.BYTE

- WORD
.BYTE
.BYTE

sNUMBER OF DATA HEADERS
.NUMBER OF WORDS IN DATA TABLE
JALL 3 NUMBERS ARE OCTAL

;2 DH'S TO BE TYPED
;7 DATA WORDS FOLLOW THE 1ST DH

60 :WORDS 1~4 ARE OCTAL 5-7 ARE DECIMAL
H12A sADDRESS OF 2ND DH
;6 DATA WORDS FOLLOW THE 2ND OH
;ALL WORDS ARE OCTAL
60
H13A
SWORD 3 IS DECIMAL
sWORD 3 IS DECIMAL
D8
0
H21A

=S5O © P= SO ST =N OO =N ON= ON= OWn—= Of—= ON= O

o
° »

Sea 0169
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DATA FORMAT (DF) TABLE

gg 043657 014 BYTE 14
60 043460 000002 DF23: .WORD 2
61 043462 007 BYTE 7
62 043463 010 BYTE 10 sWORD 4 1S DECIMAL
63 063464 062356 .WORD  DH23A
64 063466 005 .BYTE 5
65 043467 000 .BYTE O
63
68 043470 000001 DF41: ,WORD 1
69 043472 004 BYTE &
;? 043473 000 BYTE 0
72 043474 000001 DF&42: .WORD 1
73 043476 007 .BYTE 7
;g 043477 000 .BYTE O
76 043500 000002 DF43:  .WORD 2
77 043502 007 BYTE 7
78 043503 000 .BYTE O
79 043504 042546 WORD  DH43A
80 043506 003 .BYTE 3
g; 043507 000 .BYTE 0
83 0643510 000003 DF44:  ,WORD 3
84 063512 007 .BYTE 7
85 043513 160 .8YTE 160
86 043514 042574 WORD  DH44A
87 043516 006 .BYTE 6
88 043517 000 BYTE O
9 043520 042650 .WORD  DH44B
90 043522 003 .BYTE 3
3; 043523 000 .BYTE O
93 043524 000003 DF45: .WORD 3
94 043526 007 .BYTE 7
95 043527 160 BYTE 160
96 043530 042574 .WORD  DH&44A
97 043532 006 .BYTE 6
98 043533 000 .BYTE 0
99 043534 042676 .WORD  DH45A
100 043536 006 .BYTE 6
}8} 043537 000 .BYTE 0
103 LSBTTL START OF READ/WRITE BUFFER
}8? 043540 BUFFER:
106 000200 .END 200

SEQ 0170

(alxl
OOGDDDOGGOOUGGGOODQQDOOQQODDQQDDOGGF’H ~ 2

[2sinalaslalliasleo e lwviviole
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SYMBOL TABLE
ABASE = 000000 AT4 = 000020 cI3 032724 DH17 042057 D113 04306V
ACDW1 = 000090 ATS = 000040 clé 033032 DH2 061520 DTI13A (43076
ACDW2 = 000000 AT4 = 000100 CI> 033366 DH21 042154 D117 043110
ACPUOP= 000000 AT7 = 000200 cI8 033410 DH2IA 042232 DT2 042760
ACTDRV 031326 AUNIT = 000000 CKSWR = 104407 DH23 062271 D721 043130
ACTSTR 031327 AUSWR = 090000 CK.CHR (30644 DH23A 042356 DT21A 9463144
ADDWO = 000000 AVECT1= 000000 CK.DEC 030616 DHé41 042423 D123 043154
ADDW1 = 000000 AVECT2= 060000 CK.DI5 030720 DH4§ 062461 DI23A (043172
ADDW10= 000000 AVERGE 037520 CK.NUM 031104 DH43A 042546 0741 043204
ADD'J11= 000000 A16 = 000400 Ck.0CT 03057¢ DH44A 042574 D742 043214
ADDW12= 000000 A17 = 001000 CLKSTA 001342 DH44B 042650 D143 043232
ADDW13= (00000 BADTMO 003176 CLOSE 030510 DH4SA 062676 DT43A 043250
ADDW14= 000000 BAI = 000010 CLR = 000040 DISPLA 001156 DT44 043256
ADDW15= 000000 BASFLG 001466 CLRQUE (36134 DISPRE 000174 DT44A 063274
ADDWZ = 000000 BITS 001560 CNTCLR 023146 DLT = 100000 DT44B 043310
ADDW3 = 000000 8170 = 000001 CNTRLC 001322 DMD = 000001 DT45 043316
ADDW4 = 000000 81700 = Q000N COLON 037163 DORTI 025662 DT45A 043334
ACOWS = 000000 81701 = 00002 COMMA 37160 DPB.A 036506 DT45B 043350
ADDWS = 000000 BIT02 = 0000¢/ CORT = 000100 DPB.B 036530 DTS5 062776
ADDW?7 = 000000 81703 = 00001y COUNT (025726 oPB.C 036552 DVA = 004000
ADDW8 = 000000 81704 = 000020 CPSAVE 016332 DPB.R 036616 ovC = 000200
ADDW9 = 000000 81705 = 000040 CR = 000015 DPE _ = 000010 EBL = 020000
ADEVCT= 000000 BIT06 = 000100 CRLF = 0002C0 DPINT 031262 ECH = 000100
ADEVM = 000000 81707 = 000200 CYINC 001510 DPR = 000400 ECI = 004000
AENV = 000000 81708 = 000400 CYL.DS 001366 DPRQS 031272 ECRC = 001000
AENVM = 000000 81709 = 00100C CYL.RD 001360 DRIVES 037122 EECC = 000020
AFATAL= 000000 8IT1 = 000002 .S 001314 DROP 037302 EMPTYQ 036166
AMADR1= 000000 BIT10 = 002000 DCK = 100000 DR@ = 004000 EMTVEC= 000030
AMADR2= 000000 B8i711 = 004009 DDISP = 177570 DRVACT 031232 EM1 040311
AMADR3= 000000 81112 = 010000 DECSEC 026632 DRVCLR= 000111 EM10
AMADR4= 000000 8IT13 = 020000 DECSK 006330 DRVINT 031610 EM11 040533
AMAMS 1= 000000 BIT14 = 040000 DELTA 001450 DRVMSK 001354 EM12 040570
AMANS2= 000000 8IT15 = 100000 OFLT 02456 DRVQUE 036200 EM13
AMANS3= 000000 8112 = 000004 DF1 043364 DRVSEL 001330 EM17 04
AMMSS= 000000 8IT3 = 000010 DF10 043404 DRVSTA 031242 EM2 040363
AMSGAD= 000000 8174 = 000020 DF11 063410 DRVTYP 031252 EM20 74
AMSGLG= 000000 8115 = 000040 DF12 043414 ORY = 000200 EM23 040743
AMSGTY= 000000 8116 = 000100 DF13 043424 DSWR = 177570 EM24 040772
ATYP1= 000000 8117 = 9000200 DF 14 043434 DTADPB 036574 EM4T 041032
AMTYP2= 000000 8IT8 = 000400 DF17 043440 DTE = 010000 EM46 041046
AMTYP3= 000000 8179 = 001000 DF2 042370 DTG = 000020 EMS 040421
ATYP4= 000000 BLNKS1 040054 DF21 043444 D70 = 020000 ERINDX 025062
= 001000 BLNKS2 040053 DF22 043454 DT 031354 ERMAX 001316
APASS = 000000 BLNKS3 040052 DF23 063460 D700 = 000001 ERR = 040000
APRIOR= 000000 BLNKS4 040051 DF3 043374 pT01 =0 2 ERRCN 001512
APTCSU= 000040 BPTVEC= 000014 DF& 043400 D102 = 000004 ERROR = 104000
APTENV= 000001 B8SE__ = 100000 DFé41 043470 D703 = 000010 ERRVEC= 000004
APTS12= 000200 BUFFER 043540 DF&42 043474 D704 = 000020 ERR.CT 001464
APT<PO= 000100 BUSADR 001324 DF43 043500 DT05 = 000040 ESRC = 004000
ASWREG= 000000 BYPASS 00135C DF44 043510 DT06 = 000100 ES.SAV 036252
ATA = 100000 CALL.A 024076 DF 45 043524 DT07 = 00 EXCEED 037313
ATABIT 031356 CALL.B 024244 DH1 041503 D108 = 000400 EXIT.A 011410
ATESTN= 000000 CALL.C 024466 DH10 041605 DT1 042754 EXITO 005702
ATO = 000001 CALL.R 024710 DH11 041624 D110 043016 EXITT 006110
AT1 = 000002 CHANGE= 000001 DH12 041643 T 0643022 EXITIO 010562
AT2 = 000004 CHKDRV 001352 DHI2A 041732 DT1¢ 043026 EXi111 011424
AT3 = 000010 cn 032572 DH13A 042011 DT12A 043044 EXIT12 012126
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030116

14

HuBHU

104411

RMADR 031366
RMAS = 000016
RMBA = 000004
RMCS1 = 000000
RMCS2 = 000010
RMDA = 000006
RMDB = 000022
RMDC = 000034
RMDS = 000012
RMDT = 000026
RMEC1 = 000044
RMEC2 = (00046
RMERRS 031224
RMER1 = 000014
RMER2 = 000042

= 000036

RMLA = 090020
KMMR1 = 000024
RMMR2 = 000040
RMOF = 000032
RMR = 000004
RMSN = 000030
RMTMR 035034
RHVEC 831370
RM.REG 0

RM80 032054
ROTATE 037422
RPT 002322

RSTART 005102
RSTRT1 005132
RTC = 000117
RTURN 01

R6 00

R?7 =%0000
SAVCSW 00

SAVEFG 03
SAVREG= 10
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SYMBOL TABLE

SC 034202 STATBL 001746 TEST13 012340 S 040000 $DEVCT 0071244
SC0PE = 000004 STKLMT= 177774 TEST14 013100 UNSTAT 036777 $OEVM 001312
SCTRWC= 177400 ST0 035126 TEST1S 013644 UNTOFF 037015 $o'y 022304
SCO = 000100 S701 035156 TESY% 006246 UNTON 037026 $DOAGN 015376
SC1. = 000200 5102 035344 TEST 006510 UPE = 020000 $DTBL 020104
SC1} 034554 ST03 035474 TEST4 006744 usl = 000001 $ENDAD 015366
SC12 034632 ST05 035440 TESTS 007342 use = 000002 $ENDCT 015322
SC13 034674 ST06 035446 TEST6 007566 sS4 = 000004 SENULL 015402
S = S107 035504 TEST? 010056 VERIFY 025302 SENV 001254
SC3 034252 ST08 035534 TICKMS (01344 vy = 000100 $ENVM 001255
SC4 034256 ST09 035544 TICKUS 001346 «(C = 000040 $EOP 015142
SC5 034270 STRTMR 025664 TIMER 031334 CE_ = 040000 $EOPCT 015314
SC6 034366 STRTIA 003274 TIM.DN 001414 WCEFLG 001434 $ERFLG 001117
SC8 034540 STRT2A 003316 TIM.PT 001432 WCF = 000040 $ERMAX 001131
SEARCH= 131 ST.CLK 023240 TIM.UP 001376 wh = 000010 $ERROR 015674
SFC.DS 001370 ST.LCL 023450 1KVEC = 000060 WLE = 004000 $ERRPC 001132
-cC.RD 001364 ST.PCL 023406 P8 001552 WRCKD = 000151 $ERRTB 002000
SEEK = 000105 SVADR 001440 TPS 001550 WRCKHD= 000153 SERTTL 001126
SEEKFG 031332 SVRH70 035744 TPS50 011422 WRITE = 000161 SESCAP 001222
SEKCNT 001446 SVSTAT 001356 TPS60 011404 WRL = 004000 SETABL 001254
SEKTMR 001444 SWR 001154 TPVEC = 000064 WRTHD = 000163 SETEND 001314
SELDRV= 000145 SWREG 000176 TP50 011414 WRT.AD 035714 SFATAL 001236
SERIAL 037253 Sw0 = 000001 TP60 011376 WRT.RM 035632 $FFLG 015672
SETFOR= 143 sw00 = 000001 TRAPVE= 000034 WRT.R1 035710 $SFILLC 001172
SETVEC 004356 Sw01 = 000002 TRCKWC 001452 WRT.R3 035734 SFILLS 001171
SET.IE 036062 sw02 = 000004 TRE = 040000 WRT.R4 035740 $FMT = 000001
SHUT 021410 sw03 = 000010 TRK.DS 001372 WRT.RS 035742 $GDADR 001134
SKCNT 001502 sw0e = 000020 TRK.RD 001362 WRT.WO 035712 $GDDAT 001140
SKI = 040000 SW0S = 000040 TRNSWT 031322 XXDP 001470 $GET42 015356
SK1P 034006 swo6 = 000100 TRTVEC= 000014 SAPTHD 001100 $GTSWR 020524
SKSIZ 001506 sw07 = 000200 TSTNMS 001332 SATYC 015452 HD = 000000
SKTIM 001472 W08 = 000400 1ST0 005442 SATY] 015426 $HIBTS 001100
SLASY 036773 Sw09 = 001000 ST 005704 SATYS 015434 SHINUM 022600
SPTYP 026060 SWw1 = 000002 IST10 010320 SATYSL 015444 SICNT 001120
SP11A 001710 SW10 = 002000 TST11 010564 SAUTOB 001150 S$INTAG 001151
SP118 001716 Swil = 004000 TST1§ 011426 SBASE 001310 s$I1TemB 001130
SP12 001724 sw12 = 010000 ST 012130 $8DADR 001136 LF 001232
SP13 001732 Swi3 = 020900 TST14 012670 $BDDAT 001142 SLFLG 015671
SP14 001740 sWwi4 = 040000 TST15 013440 SBELL 001224 SLONUM 022502
SRCHWT 031324 swis = 100000 IST 006112 $BUF = SLPADR 0011.2
SRCHOO 025500 Sw2 = 4 18T 006354 SCHARC (17446 SLPERR 001124
SRTDRV 004570 sw3 = 000010 1874 006574 SCKSWR 020434 SMADR1 001266
SRTINT 004300 SWe = Ov V20 1ST5 72 SCMTAG 0Q;114 SMADR? 001272
SRVCLK 023504 sWS = 000040 1ST6 7432 $CM1 = 206 SMADR3 001276
SSE = 000040 sWwé = 000100 1817 772 $CH2 = 014 SMADRG 001302
SSE!I = 001000 sw7 = 000200 TYPDS = 10440 $CM3 = 000002 SMAIL 001234
STACK = 001100 Sw8 = 000400 TYPE = 1044g1 $C = 00000 SMAMST 001264
STALL 025220 Sw9 = 001000 TYPERR 016336 SCNTLC 021346 SMANMS? 001270
STALLO 001436 TAB. XY= 001114 TYPOC = 104402 $CNTLG 021 6g SMAMSS 001274
SIALLY1 001454 TAP = (040000 TYPON = 104404 SCNTLU 02135 SMAMSS 001300
STALLZ 001456 TBITVE= 00001 TYPOS = 104403 $COMND= 000002 SMBADR 001102
STALL3 001460 D 033570 TYPTIM 026166 $CPUOP 001%62 SHFLG 015670
START 003324 TESTO 005612 T11A 801640 SCRLF 001231 $MNEW 021376
START1 003270 TEST1 006074 T118 01658 sCyL = 0g0012 SMSGAD 001250
START2 U03312 TEST10 019504 T1§ 00169 $DBLK 020114 SMSGLG 001252
START3 003260 TEST11 011102 n 001670 $082D 0%2246 SMSGTY 001234
START4  0U3302 TEST12 011636 T14 001700 SDECVL 022426 SWR 021365
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SYMBOL TABLE

MTYP1 001265 SREG = 000014 $SUPRS 022442 $TMP0 001212 S$TYPEC 017330
$ATYP2 001271 $SREGAD 001174 $SYLAD (21760 $TMPT 001214 $TYPEX 017450
SMTYP3 001275 SREGO 001176 $SVP( = 000220 $TMP2 001216 $TYPOC 01747
SMTYPSL 001301 SREG1 001200 $SWR = 167000 $IN = 000016 STYPON 01751
SMXCNT 022030 SREG 001202 $SWREG 001256 $TNPWR 022356 $TYPOS 01745
SNULL 001170 SREG 001204 $SWRAK= 000000 STPB 001196 SUNIT 001246
SNWIST= 000001 SREG4 001206 $TATUS= 000016 $TPFLG 001173 SUNITM 001110
SOCNT 017674 $SREGS 001210 $TESTN 001240 $7PS 001164 SUSWR 001260
SOMODE 017676 SRESRE 022070 <TIMES 001220 STRAP (22126 SVECT1 001304
SOVER 022014 SRMB0 037115 $TkB 301162 $TRAP2 022150 S$VECT2 001306
$PASS 001242 SRTNAD 015400 $TKCNT 020124 $TRK = 000011 SWCNT = 000004
$PASTM 001106 $SAVRE 022032 $TKINT 020134 $TR® = 000014 $XOFF = 000022
$PSEL = 000003 $S820 022212 $TKQEN= 020133 $TRPAD 022162 $XON = 000021
SQUES 001230 $SCOPE 021432 $TKQ'N 020126 $TSTM 001104 $XTSTR 021450
SRAND 022502 $SEC = 000010 $TKQuU 020130 $STSTNM 001116 $$GET4= 000000
SROCHR 020776 $SETUP= 000167 $TKQSR 020132 STTYIN 021322 $OFILL 017675
SROLIN 021066 $SSENB= 000020 $TKS 001160 $TYPDS 017700 83X = 071100
$RDSZ = 000024 $STUP = 177777 $TKSRV 020204 $TYPE 017116

. ABS. 043540 000
000000 001
ERRORS DETECTED: O
VIRTUAL MEMORY USED: 57856 WORDS (E§26 PAGES)

DYNAMIC MEMORY AVAILABLE FOR 71 PAG
+A:CZRNGA/C=A:CZRNGA.DOC,CZRNGA .SYSMAC/M
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CROSS REFERENCE TABLE (CREF v04.00 )

SXTSTR 23-14
.SASTA  16-1 16-1

. $X 5-12 5=12#
Al6 4-864

A7 4-B7»

ABASE 6-0 6-0
ACDWI 6~0

ACDW2 6-0

ACPUOP S-O 6-0
ACTDRV 33-1184 35-13+  35-57+  36-3« 36-11r  37-6
ACTSTR 33-1244 37-8+ 37-23+
ADDWO 6-0

ADDW1 6-0

ADDWIO  6-0

ADDWI1  6-0

ADDW12  6-0

ADDW13  6-0

ADDWI4  6-0

ADDW15  6-0

ADDW2 6-0

ADDW3 6-0

ADDW4 6-0

ADDWS 6-0

ADDW6 6-0

ADDW? 6-0

ADDW8 60

ADDW9 6-0

ADEVCT  6-0 6-0
ADEVM 6-0 6-0
AENV 6-0 6-0
AENVM 6-0 6-0
AFATAL  6-0 6-0
AMADRT  6-0 6-0
AMADR?  4-0 6-0
AMADR3Y  6-0 6-0
AMADRG  6-0 6-0
AMAMST  6-0 6-0
AMAMS?  6-C 6-0
AMAMSS 60 6-0
AMAMSS  6-0 6-0
AMSGAD  6-0 6-0
AMSGLG  6-0 6-0
AMSGTY  6-0 6-0
AMTYP1  6-0 6-0
AMTYPZ  6-0 6-0
AMTYP3  4-~0 6-0
AMTYP4  6-0 6-0
AOE 4=1604

APASS 6-0 -0
APRIOR  6-0

APTCSU 16-1# 19-
APTENV  16~1 16-14 17-1 19-1
APTSIZ 10-32 16-14
APTSPO 16-1 16-1# 19-1
ASWREG  6-0 6-0

ATO 4=212#

[V X7 X7 17 XV,

e et gt g e e e o e e e e ol e g ettt A A A A At A A A A A A AN
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CROSS REFERENCE TABLE (CREF v04.00 )
AT 4=2134
AT? 4=2144
AT3 4=215#4
AT4 (=216#
ATS 4=2174
ATé 4~2184
AY7 42194
ATA 41474
ATABIT %}-;& 32-10 32-21 32-<23  32-<29 33-1604 34-99 35-96 35-100 35-167 36-~224 36-238 36-246 36-268
ATESTN  6-0 6-0
AUNIT 6-0 6-0
AUSWR 6-0 6-0
AVECTY  6-0 6-0
AVECT?  6-0 6-0
AVERGE 70 41-400
BADTMO 10-3# 10-34
BAl 4~1040
BASFLG  7-0# 13-81»
8IT0 4£-80#
81700 4-80 4-804 7-0 7-0 11-8 12-39 17-1 17-1 23-1 23-1 32-146
81701 4-80 4-80# 7-0 7=0 32-457 32-485 35-49 35-251
81702 4-80 4~80# 7-0 7-0 32-457  32-488
81103 4-80 4-80# 7=0 7=0
BIT104 4-80 4-804 7=0 7=0 32-491  36-221
BIT05 4-80 4~80N 7-0 7-0 32-494 36-219 37-54
BIT06 4-80 4-804 7-0 7=0 32-497 34-106 35-40 35-111  36-53 38-116
81107 4-80 4-80# 7-0 7-0 34-106 35-221 36-23 36-219 36-221 36-242 38-77
81108 4-80 4-804 7-0 32-158 32-485 34-106 37-66
81109 4-80 4-804 7-0 17-1 7-1 23-1 23-1 32-500 35-145 37-52 -
BIT1 4-80#
8IT10 4-80# 7-0 17-1 32-457  32-265
8ITN 4-80# 7-0 3-1 34-81 35-72 35-88 36-269
BIT12 4-80# 7=0 32-457  34-76 34-94 34-106  35-51 35-84 38-19 38-54 38-117
BIT13 4-804 7=0 17-1 32-457 36-193
BIT14 (-804 7-0 14-465 14-513 32-457  32-491  35-46 35-81 36-285 37-103 38-114
BIT15 4-804 7-0 32-633 32-634 35-46 35-49 35-51 35-81 35-84 35-251 36-53 36-219 36-221 36-285
37-52 37-66 37-103 37-110
BIT2 4-80# 37-110

BITS 7-0#4 13-44 13-79 13-109 13=141 13-170 13-239 13-274 13-316 13-380 14-23 14-140 14-221 14-30S
BLNKS1 II?-:S‘gg 32-<80 32-=14 32-=43 32->03 32-243

BLNKS2 10-130 18-63 18-89 18-96 18-103 32->32 41-57#
BLNKS3 41-56#

BLNKS4 10-104  41-55#

BPTVEC  4-80#

BSE 4-281¢ 32-237 32-311  32-506

32-270
BUFFER 22-%54* 32-556  32-558 32-563 32-565 32-566 32-567 32-632 32-669 40-8 40-33 40-58  40-83 40-108

333313131133




SEQ 0141
14-109 32-93 32-103 32-113 32-146 32-209 32-284 32-325

32-4324 32-435

32-316
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CROSS REFERENCE TABLE (CREF Vv04.00 )
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23=1+
45-24

23=1»
45-21

23-1
45-15

23-1
45-13

23-1
45-10

18-111

41=274
45-9

32-765
32-611+ 45-8

32-750

32-740

32-19

14-585
10-32

6-0
13-131

41664
4-804

41-28#
DECSEC 32-820#

13-127#

COLON
DCK

DDISP
DECSK




DF17

oP8.C
OPB.R
DPE
OPINT
DPR
DPRQS
DRIVES
OROP
ORQ

DRVACT
DRVCLR

8-157
8-25

8-182
8-191
8-204

4=2944

46~450
L46-74

46-604

46-93#

8-135

44=-104
L4=4H

44~134

Lb4=164
46-96

32-440
34=49
35-105+

35-237«

8-283

17-12

14-331

8-299

23=1x

14=457
1244+

1
13-70+
13145+

36-289+

35-253«

8-315

14-505

CZRNGAO RMBO FCTNL PT4 MACRO v04. 00 15-JAN-82 07:05:59 PAGE S-8
CROSS REFERENCE TABLE (CREF v04.00 )

4474

36-237+

14-54
14-408*
32-44
§-11 *
32-211¢

13-399+

37-80

37-55¢

37-60

14-54+
14-448¢

40-34
13-118+

32-256+
32-215+

37-97+«

3761

SEQ 0182

14-161+
14=449+

13-122+
13-213+

14-161+
14495+

13-123
13-242+
13-336+
32-260

32-299

PR PR PRI PLPYPLPYY Y )
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SEQ 0183
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CROSS REFERENCE TABLE (CREF V04.00 )
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8-316 45-244
35-94 35-149+ 35-246 35-254 35-256% 36-6 36-17%  36-65* 37-49 37-63 37-73« 37-84

33-1544 34-23
4-1334

4-2064




SEQ 01¢+
23-1x

10-87« 32-12¢ 32-13
23=12 23-1+

14-350
1087+

c15

38-148#
14-338
10-87+

42-144
37-111
14264
10-87+

8-298
36-287
32-4794 32-611
14-252
10-87+

42-54

32-440
14-175
10-87+

8-179
14-9
10-87+

-3
-4
~74
-84
8-134
42-10#
42-44
42-114
42-124
14-82
12-69
10-84+

Ié
4
4
4
32-13

4~1464
7=-04
7-04
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CROSS REFERENCE TABLE (CREF Vv04.00 )

ERINDX 32-233

EMTVEC
ERMAX

ERRCN.
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ERROR
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1454
13-386  14-54

13-385

13-384
13-366

39-13#
32-;784 39-23 39-30

41-424
10-82

GETNUM 32-:56

GETADR

FWO



GETREG
GETREQ
GETSWR
GNS

LODEV
LODFLY
LODPRM

LOP.CK
LP.AVL
LP8
LPS
LPTAVL
LS

LSC
LSIT

4=307#
9

N =N
wvoaVowWn
LN
_n—n—lg

w—l—lww
O-lf})NJ\
W= A A =

9-144
4=2774
4-1714

36-206

10-32+
14-281

13-70
13-397

19-1
32-117»
32-116+

32-130#4
13-109

32-318

32-49
32-46*

36-284

10-37
25-1
25-1

32-<20
32-=79
32-<85

32-=234

1
13-153

14-369

13-70
13-401

19-1

13-141
32-443

32-50%

37-51
10-58
25-1
25-1
32-<20
32-242

32-<99

17-1
13-20¢

16-445

13-87
14-183

41-38

13-170
32-4534

37-65
10-69
25-1
25-1

32-<20

32-=02

14-472

13-123
14247

41-39

13-239
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CROSS REFERENCE TABLE (CREF Vv04.00 )

37-100
10-75
25-1
25-1

32-<22

32-=29

14493

13-125
14-333

41-40

13-274

37-107
15-1
25-1
32-;53

32-<22

32-=48

17=1+
13-256

14-520

13-158
14-440

41-41

13-316

38-178#

15-1
25-1
32-<17

32-=57

17=1¢
13-303

14-546

13-203
14-485

41-44

13-380

15-1
5-1
2-<33

32-264

13-396

32-597

13-205
14-487

14-23

32-274

13-400

34-32

13-213
14-537

14-140

32-=94

32-807

36-34

13-249
32-805

14221

13-257
32-808

14-305

SEQ 0185

13-284
32-810

14-388
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CROSS REFERENCE TABLE (CREF v04.00 )

LST 4=-1420

LSTRK 7-0# 3%-19 .

LT 9-114 13-85 13-362 32-788 32-791 32-793

M.DP40 31-25#  31-46
M.DP41 31-30 31-374
M.DP42 31-36 1=414
M.DP4LL  31-48 1-534
M.DP50 31-23 31-57#
M.DPID 14~583  30-31 31-144
MABOVE g

2=7
MBELOW 32-7 41504
MCLK 4=2044
MCPE 4-894
MOF L4~199#
MEASUR 14-583  41-44a
Ml 4=1954
MOC 4=2014
MOH 4=2
MOL 4=1440
MPE 4-1114

MRD

MAMCS1  39-21 39-53#

MRMVEC 39-28 39-54#

Ms 4=~1984

MSC 4=1944

MSORIV 12-47 32-16 41-324
MSEN 4-2054

MSG.CS 32-:54 41-144
MSG.EQ 32->36 41-13#
MSG.FC  9-41 41-40
MSG.FS  9-47 41-10#
MSG.FT  9-44 41=-74
MSG.IC  9-43 L1-64
MSG.IT  9-46 41-94
MSG.LC  9-42 41=-54
MSG.LS  9-48 41-114
MSG.LT  9-45 41-8#

MSG.R 9-40 L1-34

MSGOUS 14583  32-697 32-702 32-737 32-744  32-747 32-754 32-764 41-49%
msGlix  7-0 7-0 41-594

msG12x  7-0 41-604

MSG13x  7-0 41-614

MsGléx  7-0 41-624

MSGAVG 14-583  32-755 41-48#

msGBO1  7-0 43-10#

msGB02 7-0 L£3-94

43-34
MSGMAX 32-698  32-745 41-474
MSGMIN 32-694  32-735 41-464




MSGNOT
MSGSCH
MSGSEK
MSGTSTY

MUR
P
MXF
MXSEEK
MXSTAL
MXWNDW
NBA

PEECH

PFECH]
PFECH2
PFECH3
PFECH4
PFTSTN

32-777

L1-544

= &
)
~
[
0

13-220

14437+
14439+

4-57

32-733
32-=96#
32-=91

32-<45*

18-1154

14-438
14=440

9-182

32-=96

32-=37+

32-=68
36-247

13-171  13-240

14-449  14-483«
14=460 14-483

11-36 32-139

32-=98 32->06

32-=41%  32-=43%

3

32-=76 32-=78
6-290

F 15

(ZRNGAQ RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE $-13
CROSS REFERENCE TABLE (CREF v04.00 )

13-275

14-489+
14~4841

32-35

32-=53
32-=83#

13-317

-l ad
s

=485

32-826

32-=55

=490+

13-381

14-508

14487+

32->28

32-=65

14=24

14531
14-488*

32->59

32-=67

14=141

14=532%
14~489

32-=75

14222

14-533
14497

32-=77

SEQ 0187

14-306

14-535
14=531«

32->03

14-389




G 15

SEQ 0188

00 15-JAN=-82 07:05.°9 PAGE S-14

.00 )

EF v0é

RNGAQ RMB0 FCTNL PT4 MACRO VO04.

CROSS REFERENCE TABLE (CR

{2

36=-241  38-1904

35-220

32-823  32->55

32-197

34-45+  34-53«

34-16%

38-144
34-100

37-41

36-~155

36-103 36-121

35-187 35-198 35-208 36-25 36-44 36-47 6-50
38-42 38-81 33

38-10#

35-144
37-86




SEQ 0189

H 15
40-105

32-574  32-602

32-320
13-46

32-279
13-46

32-212
12-44

32-21
934 12-44

3550

(~85#
4-305#
4-3064
4~298#
-84

4=
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4~

CROSS REFERENCE TABLE (CREF v04.00 )

READ
READIN
RECAL
RESREG 14

READHD
RELEAS

RDY

[
o
[
~
(2]
O N
|
w o
N MmN
b3 VA
M O M
N N
[ I R ]
- O N
g MmN
[ ]
o M
U |
~ O
L2
o
o 0
o N ¥
U N
~N OO0 9
M -
3
o
O
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-
et x O
L Q¥
WL
Exxixxao

35-166
35-194
36-253
14-520*
14-305

38-17

35-148
35-183
36-208
14~505+
14221

38-11

37-39
35-87
35-157
35-74
14493«
14-140

36-5
35-72
36-123
14~472%

33-1914 35-143
33-182# 34-95

35-172
14457+

36-121

S5«
3

61
51

35-154
32~

14~
36-50
14445«

35-134
36-226
34=74t
38=-71»
14-508+
14~465
35-200
14=369«

33-1774  34-75%

36-216
34-35¢
38-53
35-178
35-198
14-331+

14-509+
36-155
33-1814
35-189
14-281+
35-12

14=461%
36-126
32-599+
37=54+
5-141
35-187
14=245*
34-33

14=346+
37-40+
33-180# 3
35-146

14=-334*
35-230
32-34+
36-267*
32-8¢0
35-144

14-260¢
35-219

331794 36-117
3-190# 34~95

33-1844 34~99*

10-93
13-343
33-1874
33-1934

3
3

RMECC
RMER1
RMINIT
RMLA
RMMR 1
RMMR2
RMOF
RMR
RMSN
RMTAR
RMVEC
RMW(
ROTATE
RPT

RM80
RMADR
RMAS
RMBA
RMCS1
RMCS2
RMDA
RMOD8
RMDC
RMDS
RMOT
RMECT




14-375
14-326

SEQ 0130

14-287
14-326

14-205
45-24

16-260
32-215

14-129
45-21

14-248
32-214

13-403
45-10

13-367
45-9

36-291
13-305

115
32-611* 45-8

36-248
13-263

254
-627

14-25
32-62
36-233
36-260
13-226
32-568+

36-243
14-195
30-2¢4
36-227
36-231#
13-160
32-440+

32-.59¢
28

36-
14-177

27-1
36-199
32-305+

36-197
14-87
32-264+

15-3#
11-6
33-132#
14-93
32-233+
32-567+
13-319
14-346

MBO FCTNL ©T4 MACRO V04,00 15-JAN-82 07:05:59 PAGE $-16
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4-2974

15-1
4&-3134

700
10-94+
14-84
14~593
43004
7-00
7-00
4~292#
14-334
7-04
7-04
4-309#

1

14-595

SEEKFG 33-140# 34-19

 LRNGAU
RTC
RTURN
SAV(SW
SAVEFG
SAVREG
SCTRWC
SEARCH
SEC.DS
SEC.RD
SEEK
SEKCNT
SEKTMR

14=326  14-408 14=447 14495

14-240

S

-0

——

a0~
N

36-159

35-261
13-319  14-54

35-113
13-46

35-42
12-44

36-122
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14-107
53-1120
22-102#
10-32
13-393
13-196

14-198

13-80
14-424

32-325

14-280

12-1

37-774
37-95#

37-96
14-329

14-177
36-214

32-113
14-109
32-:51

13-110

14-368

22-5

37-102

32-6274

14-195
36-245

32-93

13-142

14-444

37-109

14-254
36-286

32-685

13-171

14-471

13-151
14-409
32-5284
13-201+

37-113#

14-266
37-53

32-724

13-182

14492
13-154
15-3

13-212

14-277
37-112

13-240

14-519
13-185

13-218

14-340
38-674

13-275

14-545

13-206

13219«

14-352

13-317

15=5

13-250

13-220

16-365

13-381

32-724

13-286

13-222¢

14-467

14~24

13-325

14-515

164-141

SEQ@ 0191

13-339

14-593

14-222
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37105+

3799+
45-24

37-93+
45-21

37-68¢
45-13

37-14«
45-10
3774+

37-12
45-9
37-62

36=272+
37-48

36-265+
36-66+

36-204*
36=-22%

32-651
32-672+«
32-730
36=19«
36-21

32-634»
32-671+
32-648

35=252+*
35-257«

14-357+
32-669

32-633+
35-235¢«

32-99¢
22-1¢

32-95+
32-96+
14=356*
32-630
32-628
14-128#
14-128#

33-145# 35-108+
32-566+

22-1¢
TRNSWT 33-104# 35-132+

13-79
7-0#
7=0#4
7-04
7-0#4
4-80#

14=712

14=71+
7-04

TRK.RD
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WRT.R4 38-55 38-58#4
WRT.R5 38-57 38-59#

WRT.RM 34-93 34~95 35-87 35-141  35-143  35-146
35-200 35-219 35-230 36-117 36-119 36-123
WRT.WD 38-36+  38-40 38-47«  38-50#

WRTHD 4-3044

XXDP 7-04 10-49«  10-52+ 10-53 10-55« 10-60

5=20

10-123

10~125

11=27

35-178

11-29

35-183

35-189

SEQ 0194

35-194

o
~zmmm0nwzxrxu~:nwm0nwzxfRu~:0ﬂmoﬁwzlf"h~=°“”°”°:’r"°"=°“m°

s A M A s e em a A = &S



- Y o)
-~ —~ w v v Y T Yy VR Y S VI VP VW VW VW

- T g e g g T e

ﬂ'aCDE‘G“lJ‘L"'

& 2 A R%
s ? e ) N
s 3 i 25y
-
Wi
v
[ MmN
v A Mnﬁ
o~ T A
2 theh ok
— -—
° At
o . 5% e
I3 i R
R theh NS
- -
OO
" MR D To—
YT A e
Y S T
A 3o I
o AN 0O
© NI O
Y AN YP
M wn MM NN
- N -——c =My
© 00N ~
2l NS AN
i i AR
M potadlad]
M IR0 IR
< %S OO oo
~ - NS NS
3 g T R Ry
M A o TN TN
“ - N (2] - MM
b
=z o o ®n OO
" 3 FNON - 3%
& ™ N Ihhd rud
o
W (=) M = O aMo
g _ = o ©OIOO - RPRS
xS T T T T Ty
o ©° 2] - I N IS8R
o L ad
W
(= -—
- o <™ o Mo
" o A O 3 omv
£ ¢ T3 sk R A 5
© M ~ TN ~
% o
< - - o o o MM
s —00O O M
n" 2T A TN NN
R "0 ~ MMM O TN
cw [ a) - = MM =N
S
- o
S MmN oA OO »n O
S 99 & - G VA ITOM N M
o> oD 4 I 10 ity RN
=1 m 9 SN MM N0 T
m“ MM ———r— (2l oK Sl aV] 2]
I
At ® (- <]
- . X N~ 2 w“wownous N MO N
— OO =N TMWNS Mmn N O
a = MM MR NN R AN NN A A A A R A A A R B )
M O NONONININA G I OMDN— OO I~
MW - e - Need RN - (Y I AT oR8ENEl
—
o8 3%
- = Fuyupuyphenn R SRS uoN 3. &
“% 22333 . axsssassssssssasasssasassasd3IadRec3atIadaos
o RN R R S A S R R R R A B e S R N N )
Rm 5544M8W4444444444444444444444444449994%934%%%%&%%%%
- - N -
oax
Wi « -~ Ear@Ir>uvwadao OOWUAW
22 EE2Z phoTTioecResPASRHRsIASNERAb deonde 52520
~E “““w ”””””3”““”““”“RRSSSSTTTTQEEWWWNMMW TNWN.““R
SE 22U A8ARAAIRRRUUNRE EE2R2q0nanDENRALELB0g §IFaEes

14-287  14-375
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14-205

14-54
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SEQ 0196
14-305

13-2654 13274
14~377# 14-38%

14221

13-239
14-140

13-2284
14-2894 14-305
14-23

13-316  13-380

B 16
13-274

13-141 13-170 13-239

13-79

13-369# 13-380
13-109

8-14
13-724
13-79

6-0
13-44

13-3074 13-316
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164=-221  14-305

16-140
25-14

1423
25-1

13-380
25-1

13-316
251

13-274
25=1

13-239
25-1

13-170
25-1

13-141
251

13-109
25-1

13-79

9-4874 13-44

SETTRA 25-1
SETUP

SETPRI
SKIP

SET.TN
SLASH
STARS

13-316

13-44
15-1
26-1

8-232
13-274
14-388

25-1

8-219
13-274
14-388

24-1

13-239
14-305

6-C
23-1

6-0
13-239
14-305

22-1

14306
1424

32-<33
35-189

14-222
13-381
32-<17
35-183

14-141
13-317
32-:53
35-178

14~24
13-275
18-66
35-166

13-381
32->37
13-240
18-52

13-317
32-766
13-171

15-1

13-275
32-763
13-142

13-240
32-753
15-1 151

13-171
32-751

13-142
32-746

13-110
32-743

13-80
32-741

13-45
9-4748 32-736
4-804
4-804

TYPEND 14-602#4

18-86

15-1
10-37

&~174
14-389
4-804

TRMTRP 25-1#4

TSTTYP
TYPB2D
TYPBIN
TYPDEC

7YPNAM
TYPNUM

SWRSU



	0000_fiche=1,x=00,y=00
	0001_fiche=1,x=00,y=01
	0002_fiche=1,x=00,y=02
	0003_fiche=1,x=00,y=03
	0004_fiche=1,x=00,y=04
	0005_fiche=1,x=00,y=05
	0006_fiche=1,x=00,y=06
	0007_fiche=1,x=00,y=07
	0008_fiche=1,x=00,y=08
	0009_fiche=1,x=00,y=09
	0010_fiche=1,x=00,y=10
	0011_fiche=1,x=00,y=11
	0012_fiche=1,x=00,y=12
	0013_fiche=1,x=01,y=00
	0014_fiche=1,x=01,y=01
	0015_fiche=1,x=01,y=02
	0016_fiche=1,x=01,y=03
	0017_fiche=1,x=01,y=04
	0018_fiche=1,x=01,y=05
	0019_fiche=1,x=01,y=06
	0020_fiche=1,x=01,y=07
	0021_fiche=1,x=01,y=08
	0022_fiche=1,x=01,y=09
	0023_fiche=1,x=01,y=10
	0024_fiche=1,x=01,y=11
	0025_fiche=1,x=01,y=12
	0026_fiche=1,x=02,y=00
	0027_fiche=1,x=02,y=01
	0028_fiche=1,x=02,y=02
	0029_fiche=1,x=02,y=03
	0030_fiche=1,x=02,y=04
	0031_fiche=1,x=02,y=05
	0032_fiche=1,x=02,y=06
	0033_fiche=1,x=02,y=07
	0034_fiche=1,x=02,y=08
	0035_fiche=1,x=02,y=09
	0036_fiche=1,x=02,y=10
	0037_fiche=1,x=02,y=11
	0038_fiche=1,x=02,y=12
	0039_fiche=1,x=03,y=00
	0040_fiche=1,x=03,y=01
	0041_fiche=1,x=03,y=02
	0042_fiche=1,x=03,y=03
	0043_fiche=1,x=03,y=04
	0044_fiche=1,x=03,y=05
	0045_fiche=1,x=03,y=06
	0046_fiche=1,x=03,y=07
	0047_fiche=1,x=03,y=08
	0048_fiche=1,x=03,y=09
	0049_fiche=1,x=03,y=10
	0050_fiche=1,x=03,y=11
	0051_fiche=1,x=03,y=12
	0052_fiche=1,x=04,y=00
	0053_fiche=1,x=04,y=01
	0054_fiche=1,x=04,y=02
	0055_fiche=1,x=04,y=03
	0056_fiche=1,x=04,y=04
	0057_fiche=1,x=04,y=05
	0058_fiche=1,x=04,y=06
	0059_fiche=1,x=04,y=07
	0060_fiche=1,x=04,y=08
	0061_fiche=1,x=04,y=09
	0062_fiche=1,x=04,y=10
	0063_fiche=1,x=04,y=11
	0064_fiche=1,x=04,y=12
	0065_fiche=1,x=05,y=00
	0066_fiche=1,x=05,y=01
	0067_fiche=1,x=05,y=02
	0068_fiche=1,x=05,y=03
	0069_fiche=1,x=05,y=04
	0070_fiche=1,x=05,y=05
	0071_fiche=1,x=05,y=06
	0072_fiche=1,x=05,y=07
	0073_fiche=1,x=05,y=08
	0074_fiche=1,x=05,y=09
	0075_fiche=1,x=05,y=10
	0076_fiche=1,x=05,y=11
	0077_fiche=1,x=05,y=12
	0078_fiche=1,x=06,y=00
	0079_fiche=1,x=06,y=01
	0080_fiche=1,x=06,y=02
	0081_fiche=1,x=06,y=03
	0082_fiche=1,x=06,y=04
	0083_fiche=1,x=06,y=05
	0084_fiche=1,x=06,y=06
	0085_fiche=1,x=06,y=07
	0086_fiche=1,x=06,y=08
	0087_fiche=1,x=06,y=09
	0088_fiche=1,x=06,y=10
	0089_fiche=1,x=06,y=11
	0090_fiche=1,x=06,y=12
	0091_fiche=1,x=07,y=00
	0092_fiche=1,x=07,y=01
	0093_fiche=1,x=07,y=02
	0094_fiche=1,x=07,y=03
	0095_fiche=1,x=07,y=04
	0096_fiche=1,x=07,y=05
	0097_fiche=1,x=07,y=06
	0098_fiche=1,x=07,y=07
	0099_fiche=1,x=07,y=08
	0100_fiche=1,x=07,y=09
	0101_fiche=1,x=07,y=10
	0102_fiche=1,x=07,y=11
	0103_fiche=1,x=07,y=12
	0104_fiche=1,x=08,y=00
	0105_fiche=1,x=08,y=01
	0106_fiche=1,x=08,y=02
	0107_fiche=1,x=08,y=03
	0108_fiche=1,x=08,y=04
	0109_fiche=1,x=08,y=05
	0110_fiche=1,x=08,y=06
	0111_fiche=1,x=08,y=07
	0112_fiche=1,x=08,y=08
	0113_fiche=1,x=08,y=09
	0114_fiche=1,x=08,y=10
	0115_fiche=1,x=08,y=11
	0116_fiche=1,x=08,y=12
	0117_fiche=1,x=09,y=00
	0118_fiche=1,x=09,y=01
	0119_fiche=1,x=09,y=02
	0120_fiche=1,x=09,y=03
	0121_fiche=1,x=09,y=04
	0122_fiche=1,x=09,y=05
	0123_fiche=1,x=09,y=06
	0124_fiche=1,x=09,y=07
	0125_fiche=1,x=09,y=08
	0126_fiche=1,x=09,y=09
	0127_fiche=1,x=09,y=10
	0128_fiche=1,x=09,y=11
	0129_fiche=1,x=09,y=12
	0130_fiche=1,x=10,y=00
	0131_fiche=1,x=10,y=01
	0132_fiche=1,x=10,y=02
	0133_fiche=1,x=10,y=03
	0134_fiche=1,x=10,y=04
	0135_fiche=1,x=10,y=05
	0136_fiche=1,x=10,y=06
	0137_fiche=1,x=10,y=07
	0138_fiche=1,x=10,y=08
	0139_fiche=1,x=10,y=09
	0140_fiche=1,x=10,y=10
	0141_fiche=1,x=10,y=11
	0142_fiche=1,x=10,y=12
	0143_fiche=1,x=11,y=00
	0144_fiche=1,x=11,y=01
	0145_fiche=1,x=11,y=02
	0146_fiche=1,x=11,y=03
	0147_fiche=1,x=11,y=04
	0148_fiche=1,x=11,y=05
	0149_fiche=1,x=11,y=06
	0150_fiche=1,x=11,y=07
	0151_fiche=1,x=11,y=08
	0152_fiche=1,x=11,y=09
	0153_fiche=1,x=11,y=10
	0154_fiche=1,x=11,y=11
	0155_fiche=1,x=11,y=12
	0156_fiche=1,x=12,y=00
	0157_fiche=1,x=12,y=01
	0158_fiche=1,x=12,y=02
	0159_fiche=1,x=12,y=03
	0160_fiche=1,x=12,y=04
	0161_fiche=1,x=12,y=05
	0162_fiche=1,x=12,y=06
	0163_fiche=1,x=12,y=07
	0164_fiche=1,x=12,y=08
	0165_fiche=1,x=12,y=09
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