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IDENTIFICATION

PRODUCT CODE: AC=T116A-M(

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

MAINTAINER: CX DIAGNOSTIC GROUP

AU/HOR: MIKE LEAVITT

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED AS A COMMITMENT 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
gi%}ﬁ{“" 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

THIS PROGRAM CONTAINS A SERIES OF TESTS THAT WILL VERIFY_THAT
THE DISK IS CAPABLE OF PERFORMING SEEKS, THAT THE SEEK TIMES
ARE WITHIN TOLERANCE AND THAT THE TRACK/SECTOR ADDRESSING
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

KWi11=L OR KW11=P (THE KW11-P IS REQUIRED FOR THE TIMING TESTS)
RH70 CONTROLLER

1 TO 8 RMB0 DISK DRIVES

PRELIMINARY PROGRAMS

RMB0 DISKLESS TEST, PART 1 & 2

RM80 FUNCTIONAL TEST, PART 1, 28 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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gg 6.1 STARTING ADDRESSES

60 %00 NORMAL STARTING ADDRESS

61 04 SELECT OPERATING PARAMETERS

62 10 SELECT RH CONTROLLER ADDRESSES

22 4 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 éO‘ RESPECTIVELY ON RESTARTS.

gg 4.2 OPERATOR ACTION

71 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3.)

72 2. BRING DRIVE(S) TO ONLINE STATE, WRITE ENABLED, AND LOCKED ON PORT.
73 3. LOAD ADDRESS 200.

74 4. SFT SWITCHES (SEE SECTION 5.)

75 5. 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. :

g% 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

gg NOT TYPED BY THE USER.

91 NOTE2: THE CARRRIAGE RETURN TYPED BY THE USER IS INDICATED BY

3% <CR> AND WILL BE ECHOED AS A 'CARRIAGE RETURN-LINE FEED'.
315. ' <.><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 (PSI) THIS IS

Q9 THE END OF CHANGES TO THE CURRENT PARAMETER

}8? STRING.
}8% <..><CR> PERIOD PERIOD
104 THE °*PERIOD PERIOD® TERMINATOR IS TYPED TO INDICATE
105 THE END OF TEST PARAMETER MODIFICATION AND TO SIGNAL
}89 THE START OF TEST EXECUTION.
}83 <, ><(R> COMMA
110 THE COMMA IS USED AS A SEPARATOR BETWEEN DRIVE NUMBERS
}}5 AND TEST NUMBERS.

113 </> SLASH
114

SEQ 0004
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EXAMPLE #2
SET SW<07>=0

4.3.2
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WHEN ADDRESSED
IS REPORTED ONE
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SEQ 0005

A MODIFICATION INDICATOR: IF A SLASH FOLLOWS A TEST
=33?E?6A}?5~PR°GRA" WILL OPEN THAT TEST FOR PARAMETER

CONTROL=-U

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

RUBOUT

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.

CONTROL SWITCH SELECTION

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
DESIRED STATE OF "'C.SWR''.

CONTROL SWITCH SELECTION EXAMPLES:

C.SWR=000000 7 400..

C.SWR=000000 7 220.
C.SwWR=000000 7 220..

RH CONTROLLER ADDRESS SELECTION

STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOMATIC
SELECT OF THE DEFAULY VALUES OF BUS ADDRESS (RMCS1),
AND VECTOR ADDRESS OF THE RH CONTROLLER. IF THE DEFAULT
VAULE OF THE BUS ADDRESS DOES NOT RESPOND (

TIMES GUT)
AN ERROR IS REPORTED. AFTER THE ERROR
OF TWO COURSES OF ACTION WILL BE TAKEN:

1. IF THERE IS A MONITOR == RETURN TO THE MONITOR
2. IF THERE ISN'

STARTING THE PROGRAM AT 210 OR 214 ALLOWS THE OPERATOR
xgoggegGE THE ADDRESS OF THE RH CONTROLLER AND THE VECTOR

T A MONITOR == ASK FOR NEW ADDRESSES

ADDRESS SELECTION EXAMPLES
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4.3.3

4.3.3.1

EXAMPLE #1
RMCS1=176700 / 177200.
EXAMPLE #2

RMCS1=176700_/ 176300<CR>
RMVEC=254 / 260<CR>

EXAMPLE #3

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

EXAMPLE #4

RH/RM FAILED TO RESPOND TO ADDRESSING
RMCS1  ERR PC

176300 _XXXXXX

RMCS1=176300 /7 176700.

EXAMPLE #5 .

RMCS1=176700 /7 1776\67\6300<CR>
RMVEC=254<CR>
RMCS1=176300.

DRIVE AND PARAMETER SELECTION

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

STARTING THE PROGRAM AT 204 OR 214 ALLOWS THE OPERATOR
TO SELECT THE DRIVE(S) TO BE TESTED, THE TESTS TO BE EXECUTED,
AND THE PARAMETERS TO USE.

DRIVE AND PARAMETER SELECTION DESCRIPTION
THE FOLLOWING IS A TABLE OF TERMS USED BY THE PSI.

'R'*  REPEATS (ITERATIONS)

FC''  FIRST CYLINDER ADDRESS

'LC"  LAST CYLINDER ADDRESS

“IC"*  INCREMENT CYLINDER

"FI"*  FIRST TRACK ADDRESS

11" LAST TRACK ADDRESS

“IT**  INCREMENT TRACK

"FS'*  FIRST SECTOR ADDRESS

15" LAST SECTOR ADDRESS

‘PAT''  PATTERN (USED FOR DATA TEST) (
'WDX'*  WORD OF PATTERN O WHERE X IS 1

L ALL SEEK TESTS (TESTS 0 = 7)
T ALL TIMING TESTS (TESTS 11 = 14)

* USED BY THE OPERATOR TO SELECT TEST GROUPS

NO

T USE
T0

S
16

D)
(NOT USED)

SEQ@ 0006
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SPECIAL CASES OF CONTROL CHARACTERS

IF <..> IS 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 (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 ($)=4<CR>
TEST=

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

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

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

SEQ 0007
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SELECT TESTS 4=7, CONTINUE<,>; SELECT TEST 10, OPEN</>; SELECT TEST
11, END OF INPUT <.>.

THE PROGRAM SCANS THE TEST NUMBER INPUT AND DETERMINES_ THAT THE
PARAMETERS FOR TEST 3 AND TEST 10 ARE TO BE CHANGED. THE OTHER
TESTS WILL NOT BE ALTERED.

(THE ENTIRE TRANSACTION IS REPEATED FOR CLARITY)

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

R=X / sWHERE X IS ITERATION

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

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

TEST 3
R=1 / <CR> ;DO NOT ALTER-BUT CONTINUE
FC=N / sWHERE °'N' IS FIRST CYLINDER ADDRESS

IF THE OPERATOR DOES NOT WISH TO CHANGE °'FC', THE FOLLOWING OCCURS:

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

TEST 3
R=1 / <CR> ;DO NOT ALTER THIS LINE BUT CONTINUE
{Efg66 ;CR> ;D0 NOT ALTER THIS LINE BUT CONTINUE

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

OPENED. TO CHANGE THE VALUE TO '20°', THE NEW VALUE IS TYPED
FOLLOWED BY A 'PERIOD' TERMINATOR (<.><(R>).

THE TOTAL TRANSACTION AND RESPONSE:

DRIVE (S)=4<CR>
TEST=1,3/74=7,10/11<(R>
TEST
R=1 /7 <CR>
FC=0 / <CR>
LC= 560 /7 20.<CR>
TEST 10

R=1 7/

THE PROGRAM HAS LOADED TEST 3 WITH ITS NEW PARAMETERS AND THE
PROGRAM IS WAITING FOR CHANGES TO TEST 10'S PARAMETERS.

DRIVE (S)=4<CR>
TEST=I.§/4- ,10/711<CR>
TEST

SEQ@ 0008
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4.3.3.2

R=1 /7 <CR>

FC=0 / <CR>

LC= 560 7/ 20.<CR>
TEST 10

R=1 /7 10.<CR>

THE OPERATOR TYPES THE NEW VALUE (10) AND TERMINATES THE ENTRY
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
PERIOD® MUST BE TYPED BEFORE THE PROGRAM WILL EXIT TEST PARAMETER
CHANGE MODE TO GO TO EXECUTION.

DRIVE AND PARAMETER SELECTION EXAMPLES

EXAMPLE #1
DRIVE=4.<CR> ;SELECT DRIVE #4, TERMINATE AND
*BEGIN EXECUTION USING PREVIOUSLY ASSIGNED
*PARAME TERS
EXAMPLE #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> :SELECT DRIVE #2 AND MAKE CHANGES **,**
TEST=1=5,6/7/10/<CR>  :RUN TEST 1=5 WITH DEFAULT PARAMETERS, OPEN
TEST 6 :TEST 6,7 AND 10 FOR CHANGES
R=1 / <CR> *LEAVE SR® AS IS AND MOVE TO NEXT PARAMETER
FC=0 7 10.<CR> *SET 'FC' CYLINDER ADDRESS TO 10, END CHANGES
*TO TEST 6.
7
R=1 / S0<CR> :50 ITERATIONS, MOVE TO NEXT PARAMETER
FC=0 7 <CR> *DO NOT CHANGE "FC' CYLINDER ADDRESS BUT CONTINUE
LC=560 / 50..<CR> :TEST 10 IS STILL PENDING AND WILL BE

SEQ 0009
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5.

5.1

EXAMPLE #4

DRIVE=0<CR>
TEST=S.<CR>

EXAMPLE #5

DRIVE=1<CR>
TEST=S/T<CR>
TEST 0
R=10 /7 <CR>
FC=0 /7 10..<CR>

EXAMPLE #6

DRIVE=1<CR>
TEST=S/<CR>
TEST ©
R=10 7/ 100.<CR>
TEST 1
R=100 7 1000.<CR>»
TEST 2

=1 /7 10<CR>
FC=0 /7 S50<CR>
=560 /7 51.<CR>
TEST 3
R=1.<CR>
TEST &
R=1 L J <CR>

EXAMPLE #7

omve-o L4<CR>
TEST=0 g/<cn>

FC=0 / <CR>
LC=560 /7 1..<CR>

SWITCH SETTINGS -

SEQ@ 0010

;RETAIN ITS PRESENT PARAMETERS.

;SELECT DRIVE #0 AND MAKE CHANGES
:RUN ALL SEEK TESTS

;RUN ALL SEEK TESTS (OPEN FOR CHANGES) AND
:THE TIMING TESTS (WITH DEFAULT PARAMETERS).
:RUN WITH 10 _ITERATIONS

sCHANGE FIRST CYLINDER ADDRESS
AND START EXECUTION

sTESTS 1 = 10 WILL RETAIN THEIR PREVIOUSLY
:ASSIGNED PARAMETERS.

;OPEN THE SEEK TESTS (TESTS 0-7)

sCHANGE TO 100 ITERATIONS, TO TO THE NEXT TEST
sCHANGE 'R' TO 1000 ITERATIONS, MOVE TO NEXT TEST
sCHANGE °'R' TO 10 ITERATIONS, GO TO NEXT PARAMETER
sCHANGE 'FC*' TO 50, GO TO NEXT PARAMETER

sCHANGE 'LC' TO 51, GO TO THE NEXT TEST

;MOVE TO NEXT TEST

:USE TEST 4'S PARAMETERS AND START PROGRAM EXECUTION

;TEST DRIVES 0,1, AND & IN SEQUENCE
: CHANGE TEST

sCHANGE LAST CYLINDER FROM 560 TO 1
;START PROGRAM EXECUTION.

OPERATIONAL SWITCH:SETTINGS




CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 3-8

SEQ@ 0011

457

458 IF THE PROGRAM 1S BEING RUN ON A SWITCHLESS PROCESSOR THE PROGRAM
459 WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER IS NOT PRESENT
460 AND WILL USE A 'SOFTWARE' SWITCH REGISTER. THE 'SOFTWARE' SWITCH
461 REGISTER IS LOCATED AT LOCATION 176 . THE SETTINGS OF THE °'SOF TWARE®
462 SWITCHES ARE CONTROLLED THROUGH A KEYBOARD ROUTINE WHICH IS CALLED
463 BY TYPING A "CONTROL G'. THE PROGRAM WILL RECOGNIZE THE ‘CONTROL G'
464 AT ANY TIME EXCEPT WHEN THE PROGRAM 1S IN KEYBOARD ENTRY MODE, OR
465 IS AT A HIGHER PRIORITY PROCESSING AN DRIVE INTERRUPT. THE °'SOF TWARE®
466 SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE TO THE

22; PROMPT FROM THE SWITCH ENTRY ROUTINE:

298 *SWR = NNNNNN NEW ='

LY4 EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH REGISTER
472 IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED. °‘RUBOUT'
473 AND 'CONTROL U' FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS DURING
2;? SWITCH ENTRY.

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

2%} THE SWITCH SETTINGS ARE:

483 SW<15>=1 HALT ON ERROR

484 SW<14>=1 LOOP ON TEST

485 SW<13>=1 INHIBIT ERROR TYPEOUTS

486 SW<12>=1 TYPE TEST NUMBER

487 SW<11>=1 INHIBIT ITERATIONS

488 SW<10>=1 RING BELL ON ERROR

489 SW<09>=1 LOOP ON ERROR

490 SW<08>=1 PRINT ERROR MESSAGE ON LINE PRINTER

N SW<07>=1 READ 'C.SWR' SETTINGS FROM TTY

23% SW<06>=1 INHIBIT TIME REPORTS (TESTS 11-15)

494

232 5.2 CONTROL SWITCH SETTINGS

235 THE CONTROL SWITCH SETTINGS ARE ENTERED THROUGH THE KEYBOARD.

&9 70 ENTER THE CONTROL SWITCH SETTING MODE PLACE SW<07>=1

500 BEFORE PRESSING START. THEN UPON STARTING THE PROGRAM IT

501 WILL TYPE THE PRESENT CONTENTS OF THE CONTROL SWITCH REGISTER

502 (C.SWR) AND WAIT FOR THE NEW SETTING TO BE INPUT. THE INPUT

503 STRING MUST CONSIST OF 1 TO 6 OCTAL DIGITS, TWO PERIODS (..),

ggg AND A CARRIAGE RETURN.

ggg THE C.SWR SETTINGS ARE:

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

509 =1 STALL AFTER EVERY DRIVE FUNCTION

510 C.SWR<13>=0 USE SPECIFIC STALL TIMES

b1} =1 USE RANDOM STALL TIMES

512 C.SWR<12>=0 NO INCREMENTING STALLS IN TEST &

513 =1 PERFORM INCREMENTING STALLS IN TEST &
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514 C.SWR<08>=0 DO IMPLIED SEEKS WITH DATA TRANSFERS
515 =1 DO EXPLICIT SEEKS BEFORE DATA T/ ANSFERS
516 C.SWR<07>=0 DO READ HEADER AND DATA COMMANDS IN TESTS 0-7
517 = DO EXPLICIT SEEK COMMANDS IN TESTS 0-7
518 C.SWR<06>=0 60 HZ POWER SOURCE
519 = 50 HZ POWER SOURCE
520 C.SWR<05>=0 ALLOW SOFTWARE TIMEOUTS(ENABLE WATCHDOG TIMER)
521 =1 INHIBIT SOFTWARE TIMEOUTS(DISABLE WATCHDOG TIMER)
522 C.SWR<00>=0 OPERATE IN 32. SECTOR (16 BIT) MODE
g%z =1 OPERATE IN 30. SECTOR (18 BIT) MODE
ggg THE DEFAULT CONDITION OF C.SWR<15:00>=0.
ggg REFER TO 4.3.1 FOR C.SWR SELECTION
529
530
531
532 6. ERRORS
g%z - T e e
535 THERE ARE ANUMBER OF ERRORS THAT CAN OCCUR_IN THIS PROGKAM.
936 WHEN AN ERROR IS ENCOUNTERED, THE CALL TO THE ERROR ROUTINE
537 IS MADE AND IF SW<13> IS NOT SET, AN ERROR MESSAGE PERTAINING
538 TO THE ERROR WILL BE TYPED. EACH ERROR TYPEOUT WILL CONTAIN
228 THE FOLLOWING:
541 1. AN _ERROR MESSAGE
542 2. A DATA HEADER
gzz 3. A DATA STRING
545 REFER TO THE FOLLOWING SECTION FOR THE DIFFERENT ERRORS
gzg THAT CAN OCCUR.
gzg 6.1 ERROR TYPES
550 THE ERRORS THAT OCCUR IN THIS PROGRAM FALL INTO THREE
gg% (3) CATEGORIES DEFINED AND EXPLAINED AS FOLLOWS:
ggf 6.1.1 DRIVER ERROR
955 THESE ERRORS WILL BE DETECTED BY THE RH/RM DRIVER.
956 THERE ARE TWO CLASSES OF DRIVER ERRORS: THOSE THAT
557 CAN NOT BE IDENTIFIED IN A MANNER THAT ALLOWS THE
558 INFORMATION TO BE RETURNED TO A 'DATA PARAMETER BLOCK''
559 (DPB) AND THOSE THAT CAN. THE FIRST CLASS WILL BE
560 REPORTED BY ERROR CALLS (EMT'S) 1-5 WITHIN THE DRIVER.
561 THE SECOND CLASS WILL PASS THE ERROR CODES TO THE
ggg STATUS/ERROR WORD (DPB+16) OF THE PROPER DPB.
ggg 6.1.2 NON-FATAL ERRORS
566 THESE ERRORS WILL BE DUE TO ‘DISK'' OR ‘DATA'* FAILURES
567 WHICH WILL BE REPORTED AS THEY OCCUR. AFTER REPORTING
568 THE ERROR THE PROGRAM WILL CONTINUE TESTING.
g?o 6.1.3 FATAL ERRORS
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SEQ 0013

571
§7 THIS TYPE OF ERROR WILL BE THE RESULT OF ANY KIND
g;‘ OF ERROR THAT INHISITS THE PROGRAM FROM TESTING THE DISK.
§75 THIS ERROR WILL BE REPORTED WHEN IT OCCURS, THEN THE PROGRAM
g;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
5% ON HOW THE PROGRAM WAS STARTED IT WILL ASK FOR THE DRIVES AND
,sgg ADDRESSES FOR TESTING OR RETURN TO MONITOR.
égg 6.2.2 NON-FATAL ERROR
588 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED AND
ggg THE PROGRAM WILL CONTINUE IN TEST.
gg1 6.2.3 FATAL ERROR
59 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED. THE
23’; , PROGRAM WILL ABORT THE TEST AND GO TO THE END OF PROGRAM.
5§96 A
597
598
599 7. RESTRICTIONS
&01
w; THE PROGRAM WILL TEST THE DRIVES IN EITHER 16 BIT MODE OR IN 18
60 BIT MODE DEPENDING ON THE SETTING OF °S.SWR<00>'. IF °*C.SWR<00>'
604 1S 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
wg HAS NO PROVISIONS FOR TESTING DRIVES WITH INTERMIXED PACKS OR TESTING
60 BOTH 16 BIT HODE AND 18 BIT MODE DRIVES ON THE SAME SYSTEM.
_. % ACT11 AUTOMATIC MODE ASSUMES 16 BIT MODE.
610 BEFORE THE PROGRAM IS STARTED, PROPERLY FORMATTED PACKS MUST BE MOUNTED
611 ON THE DRIVES WHICH WILL BE TESTED. THE PROGRAM ASSUMES A
mg PROPERLY FORMATTED PACK. THE FORMAT OF THE PACK IS NOT ALTERED
o}‘ BY THE PROGRAM.
818
61,
61
otg g, MISCELLANEOUS
61
8.1 EXECUTION TIME
‘ T REQUIRES APPROXIMATELY 10 MINUTES TO MAKE ONE PASS WITH
m"to gn vif THIS ASSUMES TME DEFAULT TEST SEQUENCE (TESTS 0=7 AND
1, 1 ) AND DEFAULT TEST PARAMETERS.
8.2 STACK POINTER
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628 [

6 9 THE STACK POINTER IS INIJIALLY SET TO 1100.

g 5 8.3 TIMING TESTS (TESTS 11-15) PRINTOUTS

633 AT THE COMPLETION OF EACH OF THE TIMING TESTS THE TIME OF THE

634 MINIMUM SEEK, MAXIMUM SEEK, AND THE AVERAGE OF ALL OF THE

633 SEEKS PERFORMED ARE TYPED ON THE TTY. THE NUMBER OF SEEKS THAT

6 HAD TIMES BELOW THE MINIMUM TIME ALLOWED WILL BE TYPED ON

637 THE SAME LINE AS THE MINIMUM TIME. THE NUMBER ABOVE THE

638 MAXIMUM WILL BE TYPED ON THE SAME LINE AS THE MAXIMU®

639 TIME, AND THE TOTAL NUMBER OF SEEKS PERFORMED WILL BE ON THE

&? SAME LINE AS THE AVERAGE.

64

3'414. 8.3.1 TIMING TOLERANCES

gzg E 1. TEST 11 =- ROTATIONAL SPEED TIMES

648 . MINIMUM=15970 US

649 - MAX IMUM=17270 US

?3‘1’ NOMINAL=16670 US

65 50 W2

65 MINIMUM=15970 US

654 MAX IMUM=17270 US

ggg NOMINAL=16670 US

ggg 2. TEST 12 == ONE CYLINDER SEEK TIMES

223 MAX IMUM=600C US

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

ggz | MAXIMUM=25000 US

665 «+ THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME w+
666 ** ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE ¢+
% *+ USED FOR REFERENCE ONLY. e
6 3 4. TEST 14 == MAXIMUM SEEK TIMES

2;1 MAXIMUM (FORWARD)=50000 US

67 #* THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE *+
674 #+ SEEK TIME ON THIS PARTICULAR DRIVE. THEREFORE, ANY REVERSE
675 #+ SEEK TIMES ABOVE THE MAXIMUM TIME OF 50.0 MS WILL NOT BE #*
676 «+ TYPED IN THE TIMING REPORT. MOWEVER, THE TIMING REPORT #+
677 #¢ WILL STILL TYPE THE MINIMUM muni« AND AVERAGE TIMES #+
g;g «+ FOR THE REVERSE SEEKS. (SEE SECTION 8.3.2, EX. 2) N
ggg §. TEST 15 == AVERAGE SEEK TIME MEASUREMENT (NOT DEFAULT)

255 MAXIMUM=25000 US

684 ** WARNING = THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN  ##

SEQ 0014
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8.3.2.

TIMING TESTS PRINTOUT EXAMPLES

EXAMPLE M

ROTATIONAL SPEED TIMES
HIN-16670 us
MAX=16690 US
AVG=16680 US 10 SEARCHES TIMED
ALLOWABLE ROTATIONAL SPEED LIMITS FOR RM80
MIN=15970 US
=17270 U
ONE CVh{gDER SEEK TIMES
HIN—§350 Ug
AVG=5550 US 559 SEEKS TIMED
HAX-S 70 US
AVG=5330 US 560 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAX=6000 US

AVERAGE SEEK TIMES
* FORWARD

MIN=23770 US

MAX=24640 US

AVG=26230 US 128 SEEKS TIMED
* REVERSE

MIN=23990 US

MAX=24550 US

AVG=24220 US 128 SEEKS TIMED

ALLOHABbS AVERAGE TIME LIMIT

HAXIHUH SEEK TIMES
FORWARD
HIN 67990 US
MAX=499 8
AVG=6801 US 128 SEEKS TIMED
RE;E SE
HIN-6 1 US
AVG= 48360 US 128 SEEKS TIMED
ALL MAXIMUM (FORWARD) SEEK TIME LIMIT
i O

EXAMPLE #2

SEQ 0015
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762
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
771
772
773
774
775
777
778
79
781
782
783
785
7
787
788
789
™
79
79
795
797
798

8.‘

ROTATIONAL SPEED TIMES
=16670 U

MAX=16690 S
AVG=16680 US 10 SEARCHES TIMED

ALLOWABLE ROTATIONAL SPEED LIMITS FOR RM80
MIN=15970 IS

MAX=17270 US

ONE CYh{:DER SEEK TIMES

HIN 5470 US

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

Us
AVG=5330 US 560 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAX=6000 U

AVERAGE SEEK TIMES
* FORWARD
MIN=24730 US

MAX=32620 US 73 ABOVE THE MAXIMUM OF 25000 US
AVG=30320 US 128 SEEKS TIMED

* REVERSE
HIN- 56 0
% 0 US 128 ABOVE THE MAXIMUM OF 25000 US

AVG= 2800 US 128 SEEKS TIMED

ALLOWABLE AVERAGE TIME LIMIT
MAX=25000 US

HAXIHUH SEEK TIMES

HIN= 95 8
MAX=5 Us 153 ABOVE THE MAXIMUM OF 50000 US

A!GRSGEzg Uus 1 SEEKS TIMED
MIN= 50 US
m...§925§ us
AVG=56210 US 128 SEEKS TIMED

ALLOUA% E MAXIMUM (FORWARD) SEEK TIME LIMIT
MAX=50 50

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 HAVE BEEN TESTED. ALSO, THE
END OF TEST COULD OCCUR ON A D IF THE MAXIMUM ERROR LIMIT

SEQ 0016
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3733 IN LOCATION 'ERMAX' IS EXCEEDED.
801
gg 9. PROGRAM DESCRIPTION
804
805 THIS PROGRAM CONTAINS 16 TESTS, NUMBERED 0=15 IN OCTAL.
806 TESTS 0=7 WILL READ THE CYLINDER, TRACK, AND SECTOR INFORMATION
807 FROM THE HEADER, USING A 'READ HEADER AND DATA™ COMMAND, AND
808 THEN CHECK THE INFORMATION FOR VALIDITY. THUS, INSURING
809 THE SEEK OPERATION FUNCTIONS PROPERLY. TESTS 11=14 WILL MEASURE
810 THE ROTATIONAL SPEED, THE ONE CYLINDER SEEK, THE AVERAGE SEEK TIME,
811 AND THE MAXIMUM SEEK TIMES TO ENSURE THEY ARE ALL WITHIN THE
812 TOLERANCES ALLOWED. TEST 15 MEASUR.S THE AVERAGE SEEK TIME
813 FOR UNIQUE NUMBCR OF SEEKS, BUT DOES NOT HAVE ANY PASS/FAIL
g}g. LIMITS.
816 THE PROGRAM WILL START BY IDENTIFING ITSELF AND DETERMINING ALL
817 DRIVES THAT ARE AVAILABLE FOR TESTING. THEN BEGINNING WITH
818 THE LOWEST NUMERICAL DRIVE AND PROCEEDING IN SEQUENTIAL ORDER.
819 ALL OF THE DRIVES WILL BE TESTED. ONE PASS THROUGH THE TEST

? SEQUENCE (TESTS 0=7 AND 11, 12 & 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
PASS™ MESSAGE WILL BE TYPED AT THE COMPLETION OF EACH PASS, AND
AN “END OF TEST'' MESSAGE WILL BE TYPED AFTER TESTING ALL DRIVES.

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

9.1 TEST O = RECAL/RANDOM SEEK TEST

SRBRSRRRRRR

831 THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A RECALIBRATE COMMAND
832 AND THEN SEEK TO A RANDOM CYLINDER BETWEEN ‘FC'* AND ‘LC''. AT
833 THE COMPLETION OF BOTH COMMANDS, STATUS INDICATORS ARE CHECKED
g;:s. 7O ENSURE THAT NO ERRORS OCCURRED.
" THE PARAMETERS USED BY THE TEST ARE GiVEN BELOW:

R - 200

FC - 3

LC - 56

FT - 8

FS -

9.2  TEST 1 - SEEK/SEEK TEST
THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK

23323 II L

CYCLE TO 'LC, "LT™, *1S'* FOLLOWED BY A REVERSE SEEK CYCLE T0

YECT. T, *FS''. AT THE COMPLETION OF EACH SEFK, THE PROPER
INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.

851

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

854 R - 1

855 FC - 08
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856 LC - 25

857 IC -

858 FT -

859 LT -

860 FS -

gg1 LS - 0

324 9.3 TEST 2 = INCREMENTAL SEEK TEST

865 THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
8646 CYLINDER ADDRESS FROM "FC'' TO ''LC'* BY THE INCREMENT "IC''.
867 WHEN THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS

868 " C'* REVERSE SEEK CYCLES ARE INITIATED; STARTIN

869 AT THE LAST LEGAL "NC™ AND DECREMENTING BY ‘‘IC'’

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

871 SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO

g;; ENSURE PROPER OPERATION.

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

876 R - 1

877 FC - 3

878 LC - 56

879 IC - 1

880 FT - 0

gg; FS - 0

ggz 9.4 TEST 3 - STEPPING SEEK TEST

885 THIS TEST WILL COMMAND SEEK CYCLES TO CYLINDER 0, 1, 2, 4, 8,
886 16, 32, 64, 128, 256 AND 512. AT THE COMPLETION OF EACH SEEK
887 COMMAND THE PROPER INDICATORS ARE EXAMINED TO VERIFY PROPER
ggg OPERAT ION.

ggg | THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

a9§ R -

2 53] n

895 IC - 1

896 FT - 0

ggz FS - 0

ggg 9.5 TEST 4 = OSCILLATING SEEK TEST

901 THIS TEST WILL COMMAND SEEK CYCLES FROM ‘FC'' TO 'NC'' AND BACK
90 TO "FC™, "NC™ STARTS AT "FC™ AND INCREMENTS BY "'IC'* UP TO CYLINDER
90 *LC*', THEN 1S DECREMENTED BY "IC'* BACK 70 CYLINDER "¥C''. AT THE
904 COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
905 EXAMINED TO ENSURE PROPER OPERATION.

éoﬁ THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

909 R - 1

e D

912 IC - 1

SEQ 0018
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913 FT - 8
i i
g‘%g 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 B {NCREHENTED
920 BY “'IC’* AND 'NC2'' WILL BE DECREMENTED BY ''IC'' UNTIL
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 PROP?R INDICATORS ARE EXAMINED TO ENSURE PROPER
3%15 OPERATION. ‘NC1" "NC2'* DEFAULT TO “FC'* AND “LC'* RESPECTIVELY.
3%? THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
928 R - 1
929 FC - 0
930 LC - 560
931 IC - 1
932 FT - 8
ggz FS -
ggg 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 1.C IS
940 EXCEED;D BY ANY OF THE ABOVE VALUES. THE INITIAL VALUE OF °‘NC''
941 "FC''. AT THE COMPLETION OF EACH SEEK COMMAND THE
gzg PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.
g":.lé THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
R - 1
g‘o‘? FC - 8
948 LC . 56
949 IC - 1
950 FT - 8
951 FS -
95

9.8 TEST 7 = RANDOM SEEK TEST (NOT DEFAULT)

THIS TEST PERFORMS RANDOM SEEK OPERATIONS BETWEEN CYLINDERS °FC'

'LC*. AFTER EACH SEEK, THE POSITION OF THE DRIVE 1S VERI IED BY
READING A SECTOR FROM THE CURRENTLY ADDRESSED CYLINDER AND TRACK.
THE TRACK ADDRESS IS INCREMENTED FOR EACH SEEK SO THAT VERIFICATION

OF POSITIONING occyas USING EA;H HEAD. TRACK ADDRESSES ARE INCREMENTED
BET*EN PARAMTERS

THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
5
56

SERERRERERTIIIIRS

SEQ@ 0019
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970
971

991

£38888
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OCO0O000000
— d e d h b
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OO0000000
SRRUNZS

9.9

9.10

9.1

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 IS INCKEMENTED 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.

THE FOLLOWING PARAMETERS ARE USED BY THIS TEST:

R - 1
FC - 8
LC - 56

1C - 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, THME GO BIT IS
SET AGAIN AND THE OPERATION IS TIMED. THIS PROCEDURE IS
REPEATED 10 TIMES THEN THE AVERAGE TIME IS CALCULATED AND
CHECKED TO ENSURE IT IS WITHIN TOLERANCE:

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

THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

R 1

FC

FT §

FS
TEST 12 - ONE CYLINDER SEEK TIMING TEST
THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
CYLINDER BY 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.
MAXIMUM TIME IS 6.0 MS

THE TEST USES THE FOLLOWING PARAMETERS:

Fe . !
[ il R il
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
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NN
Voo~

9.14 TEST 15 = AVERAGE

THIS TEST MEASURE
BETWEEN 'FC* AND
SEEK TIME FOR ALL

SRERIE

133

069

70

71
;; *+ WARNING - THIS
;g THE TEST USES THE
7 R -
77 fe -
LC -

10. PROGRAM LISTING

— e o e o e b e o d D e e b
000000000

SESIS

THE TEST USES THE FOLLOWING PARAMETERS:

1
158

9.13 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

TIME. THIS SEQUENCE IS REPEATED 128 TIMES (F

A TOTAL OF 256. SEEKS). MAXIMUM (FORWARD) TIME IS 50.0 MS

«% 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

TIMING REPORT. HOWEVER, THE TIMING REPORT

#« WILL STILL TYPE THE MINIMUM, MAXIMUM AND AVERAGE TIMES

FOLLOWING PARAMETERS:

1
560

SEEK TIME MEASUREMENT TEST (NOT DEFAULT)

$. AVERAGE SEEK TIME BY DOING ALL UNIQUE SEEKS
LC* AND MEASURING THE SEEK TIMES. THE TOTAL
SEEKS 1S THEN DIVIDED BY THE NUMBER OF SEEKS

10

10

10

1030 MAXIMUM TIME IS 25.0 MS
1031

103%

103 ** ON THIS PARTI
1034 «x USED FOR REFERENCE ONLY.
1035

1036

1037

1038 [ -
103° FC -
1040 LC -
1041

1042

1043

1044

1045

1046

1047

1048 THE MAXIMUM SEEK
1049

1050

1051

1052

1053

}822 *+x TYPED IN THE
}829 «* FOR THE REVERSE SEEKS.
1058 THE TEST USES THE
1059

1 R -
1 FC -
i LC -
1

i

1

PERFORMED TO PROVIDE AN_AVERAGE gESK TIME VALUE FOR THE RANGE
OF SEEKS TIMED. MAXIMUM TIME IS 25.0 MS

TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN =+
FOLLOWING PARAMETERS:

1
560

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

#+ THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME #+
CULAR DRIVE. THEREFORE, THIS TEST SHOULD BE ::

L 3
B i
3
L 4
& %
e

SEQ 0021
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3; ;#LAST REVISION 24=SEP-81
40 .TITLE CZRNGAO RMBO FCTNL PT4
:«COPYRIGHT (C) 198
*«DIGITAL EQUIPMENT CORPORATION
'tCOLORADO SPGS., C0. 80919
tPROGRAH BY MIKE LEAVITT
SNTHIS PROGRAM WAS ASSEMBLED SING THE PDP=-11 MAINDEC SYSMAC
;#PACKAGE (MAINDEC-11-DZQAC=C5), 18-MAR=81
41 .sarrL OPERATIONAL SWITCH SETTINGS
3. SWITCH USE
v 15 HALT ON ERROR
i 1% LOOP ON TEST
i 13 INHIBIT ERROR TYPEOUTS
i 12 TYPE TEST NUMBER
i 10 BELL ON ERROR
i 9 LOOP ON ERROR
i 8 PRINT ERROR MESSAGE ON LINE PRINTER
T 7 READ *C.SWR' SETTINGS FROM TTY
v & INHIBIT TIME REPORTS (TESTS 11=14)

SBTTL CONTROL SWITCH SETTINGS

&2
43
52
53 o
54 i
gz i SWITCH STATE USE
61 1 14 0 NO STALL BETWEEN DRIVE FUNCTIONS
6% i 1 STALL AFTER EVERY DRIVE FUNCTION
6 L 13 0 USE SPECIFIC STALL TIME
64 A 1 USE RANDOM STALL
65 ok 12 0 NO INCREMENTING STALL IN TEST &
&5 % 1 DO }NCREHENT!NG STALL IN L TEST &
71 1 7 0 HEADER AND DATA'' IN TESTS 0-10
72 o 1 03 EKPLIC]T SEEKS IN TESTS 0-1
73 % 6 0
74 % 1 OH Z
75 1 5 0 RUN WATCHDOG TIMER
76 i 1 INHIBIT WATCHDOG T mt
77 i 0 0 TEST DRIVE(S) IN am MODE
;g it i TEST DRIVE(S) IN o. 8 BIT) MODE
80 .SBTTL BASIC DEFINITIONS
+«INITIAL ADDRESS OF THE STACK POINTER #*x 1100 w#w+
001100 STACK = 1100
104000 ERROR = EMT ::BASIC DEFINITION OF ERROR CALL
000004 SCOPE = ]OT ::BASIC DEFINITION OF SCOPE CALL
'tHISCELLAN OUS DEFINITIONS
000011 =1 ::CODE FOR HORIZONTAL TAB
OOOO1§ I.F s 1 ::CODE FOR LINE FEED
ooogt CR = ::CODE FOR CARRIAGE RETURN
000200 CRLF = 200 :2:CODE FOR CARRIAGE RETURN=!.INE FEED

SEQ 0022
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BASIC DEFINITIONS

177776 PS = 177776 ; sPROCESSOR STATUS WORD
177776 PSW=P$S
177774 STKLMT = 177774 ::STACK LIMIT REGISTER
177772 PIRQ = 17777 : *PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR = 17757 : SHARDWARE SWITCH REGISTER
177570 DDISP = 177570 : SHARDWARE DISPLAY REGISTER
*GENERAL PURPOSE REGISTER DEFINITIONS
000000 RO = %0 : :GENERAL REGISTER
000001 R1 = 1 : SGENERAL REGISTER
00000; R = lg : ;GENERAL REGISTER
00000 R = : sGENERAL REGISTER
000004 R& = %% : SGENERAL REGISTER
000005 RS = 15 : SGENERAL REGISTER
000006 R = %6 : SGENERAL REGISTER
000007 R = X7 : SGENERAL REGISTER
000006 SP s !9 ::STACK POINTER
000007 PC =X : :PROGRAM COUNTER
+*PRIORITY LEVEL DEFINITIONS
000000 PRO =0 ::PRIORITY LEVEL 0
000040 PR1 = 40 ::PRIORITY LEVEL 1
000100 pag = 100 ::PRIORITY LEVE" g
000140 PR = 140 :sPRIORITY LEVEL
000200 PR& = 200 :PRIORITY LEVEL &
000240 PRS = 240 $:PRIORITY LEVEL S
000300 PR6 = 300 $:PRIORITY LEVEL 9
000340 PR7 = 340 $:PRIORITY LEVEL
- %" 'SWITCH REGISTER'® SWITCH DEFINITIONS
100000 sw15 = 100000
040000 sWisd = 4000
020000 sWi3 = 2000
010000 sWi2 = 1000
004000 sWi1 = 4000
002000 sWwi0 = 2000
001000 SW09 = 1000
8884.00 SW0 = 4
099300 v A -
=
2 vt
20 SWoek =2
000010 SWo3 =1
000003 0 =3
2 SW0 = %
1 Sw00 z
1 SW9=SW09
SW8=SwW0
200 SW7=$
£00100 SWé=$
SW5=S
2 SWe=S
1 SW3=SW03
SW2=$ ;
2 e
1 SW0=S

SEQ 0023
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BASIC DEFINITIONS

SR 0 S RTRRREI®
§3858

T ITIONS (BITOO TO BIT15)

>

puy

>

®

0o
SAS S NS —N S =

OO0 OOD

OO0 OOM

P

OO

o2

WEH VNN OO =MW SN

e et e o e f e e e —d 4 T
(=]l

[elelelelelel =i St utartry

€D 0o G 0o Co 0o Cd OO 0o 0o o O 0 O O QD= -
P L g e ey e e e R - 4
d~

R
OO
—P S NS

@

s

—

[}

& o

—
b g =

BI T9=81

QOON NN RHHNHUNN

~N0o©

BIT6=8BI rog
BIT5=8IT0
BIT4=BIT04
BIT3=BITO3
81 T2=B1T02
BIT1=BIT01
81T0=BIT00

;#BASIC “'CPU" TRAP VECTOR ADDRESSES
ERRVEC = & :TIME OUT AND OTHER ERRORS
RESVEC ..q;segyso AND ILLEGAL INSTRUCTIONS

TBITVEC
TRTVEC ::TRACE TRAP
: :BREAKPOINT TRAP (BPT)
£ INPUT/QUTPUT TRAP(1OT) #+SCOPEs*
..;ngksroa TRAP (EMT) #+ERRORw*
STTY KEYBOARD VECTOR
: g 3177y PRINTER VECTOR
PIRGVEC = 340 : :PROGRAM INTERRUPT REQUEST VECTOR

;CONTROL AND STATUS REGISTER 1 (RMCS1)

s

=)

—

<

™m

™
TR RE R R RN
ONMAANNIN) = = b 2
OHrOHhOH SO

1€ = 100 s INTERRUPT ENABLE (BIT #6)

RDY =2 ;READY (BIT #7)

Al =4 :HIGH ORDER BUS ADDRESS BIT (BIT #8)
Al =1 :HIGH ORDER BUS ADDR SS BIT (BIT #9)
PSEL = s :PORT SELECT (BIT #

MCPE = 0 :MASSBUSS PARITY ERRM (BIT M3)

TRE =4 :TRANSFER ERROR (BIT #14)

:SC =1 :SPECIAL CONDITION (BIT M15)

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

;BUS ADDRESS REGISTER (RMBA)

SEQ 0024
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BASIC DEFINITIONS

9?7

98

99
100
101 000001
102 000002
103 000004
104 000010
108 000040
109 000100
110 000200
11 000400
112 001000
113 002000
114 000
115 010000
116 020000
117 040000
118 100000
119
120
121
122
123
124
125
126
127 000001
128 000002
129 000004
130 000010
131 000020
132 000040
133 004000
134
135
136
137 000001
138 000100
139 000200
o
o
14
144 1
145
146 040000
147 100000
148
149
150
i '
it
154 1
155
156

;(EACH BIT IS CALLED BY BIT NUMBER)
;CONTROL AND STATUS REGISTER 2 (RMCS2)

=1 sUNIT SELECT (BIT #0)
us2 =2 sUNIT SELECT (BIT #1)
USé =4 sUNIT SELECT (BIT #2)
BAl =10 :BUS ADDRESS gNCREHENT INHIBIT (BIT #3)
CLR = 40 ;CLEAR (BIT #5)
IR = 100 : INPUT READY (BIT #6)
OR = 200 ;OUTPUT READY (BIT #7)
MPE = 400 sMASS BUS PARITY ERROR (BIT #8)
MXF = 1000 sMISSED TRANSFER ERROR (BIT #9)
PGE = 2000 ;PROGRAM ERROR (BIT #10)
NEM = 4000 sNON EXISTENT MEMORY (BIT #11)
NED = 10000 sNON EXISTENT DRIVE (BIT #12)
UPE = 20000 ;UNIBUS PARITY ERROR (BIT #13)
WCE = 40000 SWRITE CHECK ERROR (BIT #14)
DLT = 100000 :DATA LATE (BIT #15)

sDATA BUFFER REGISTER (RMDB)
s (EACH BIT IS CALLED BY BIT NUMBER)

.SBTTL RMBO REGISTERS
;CONTROL AND STATUS 1 REGISTER. (#00)

GO =1 ;GO BIT (BIT #0)

F1 =2 sFUNCTION CODE BIT M

F =4 sFUNCTION CODE BIT 05

F = 18 sFUNCTION CODE BIT #

Fé& =2 sFUNCTION CODE BIT #4

F5 = 40 sFUNCTION CODE BIT #5

DVA = 4000 :DEVICE AVAILABLE (BIT #11)

;DRIVE STATUS REGISTER (RMDS) (#01)

oM =1 sOFFSET MODE

w = 100 sVOLUME VALID (BIT #6)

DRY = zOO :DRIVE READY (BIT #7)

DPR = 400 :DRIVE PRESENT (BIT #8)

PGM =1 ;PROGRAMABLE (BIT #9)

LST = 2 sLAST SECTOR TRANSFERRED (BIT #10)
WRL =4 JWRITE LOCK (BIT #11)

MOL =1 sMEDIUM ON-LINE (BIT #12)

P1P = iOO sPOSITIONING OPERATION ‘N PROGRESS (BIT M3)
ERR = 400 sCOMPOSITE ERROR (BIT #14)

ATA =1 sATTENTION ACTIVE (BIT #15)

:ERROR REGISTER #01 (RMER1) (#02)

ILF =1 sILLEGAL FUNCTION (BIT #0)

ILR = i sILLE REGISTER (BIT #1)

RMR = sREGISTER MODIFICATION REFUSED (BIT #2)
PAR =1 sPARITY ERROR (BIT #3)

FER = i sFORMAT ERROR (BIT #4)

WCF B ;WRITE CLOCK FAIL (BIT #5)

SEQ 0025
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1 ECH
000200 HeE
000400
000

1
2000 IAE
004 WLE

01
02 0PI

8888 UNS sDRIVE UNSAFE (BIT #14
100000 DCK 00000 ;DATA CHECK ERROR (BIT 15)
sMAINTAINABILITY REGISTER #01 (RMMR1)(#03) - READ ONLY BITS

DMD :DIAGNOSTIC MODE
hng

EECC
wC
CONT
PHA

ZRNGA F
RS

o
o
—
wi
pl
mo

GRIBSET A

sECC HARD ERROR (BIT #6)
;HEADER COMPARE ERROR (BIT #7)
+HEADER CRC ERROR (BIT #8)
8 sADDRESS OVERFLOW ERROR (BIT #9)
s INVALID ADDRESS ERROR (BIT #10)
0 ;WRITE LOCK ERROR (BIT #11)
8 ;DRIVE TIMING ERROR (BIT #12)
0
0

sOPERATION INCOMPLETE ;Blf #3)

Y4

=

sgggg

R Iy N Ny Ny NN

82
gessses

B EEEEEEEEEREN]
$esgsaueses

100000

0ocC = 100000
;MAINTAINABILITY REGISTER #01 (RMMR1) (#03) = WRITE ONLY BITS
sDIAGNOSTIC MODE BIT

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

S8 8RR RS 28R RER 2B IIIFAIISEISHEK

Y PSEUDO-REGISTER (RMAS) (#04)

sDEVI (B]
H (B
(B
(B
(B
(B
(B
(B

") DEVI

T
N N N N N o N N

:DEV)
*DEV]

ek e el D D =B} =D
OWNO VB W=D
=
]
(' E R R ERER

ol e e ) ) g = =

[ mlmlnlmlelelels)

2
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mo
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wg
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=

=

gee
258

88 38BRS
= B

000200
001000
002000
004000
010000

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

:DRIVE TYPE REGISTER (RMDT) (#06)

DT00 =1 ;DRIVE TYPE NUMBER BIT 1

D101 =2 :DRIVE TYPE NUMBER BIT ;

DT0 =4 ;DRIVE TYPE NUMBER BIT

D10 =10 sDRIVE TYPE NUMBER BIT 4

D104 = 20 ;DRIVE TYPE NUMBER BIT 5

DTO5 = 40 ;DRIVE TYPE NUMBER BIT 9

DT06 = 100 :DRIVE TYPE NUMBER BIT

D107 = 200 :DRIVE TYPE NUMBER BIT s

D108 = 400 :DRIVE TYPE NUMBER BIT

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

TAP = 40000 :TAPE DRIVE (BIT #14)

NBA = 100000 :NOT BLOCK ADDRESSED (BIT #15)
;LOOK=AHEAD REGISTER (RMLA) (#07)

SCO = 100 sSECTOR COUNT FIELD O (BIT #6)
sC1 = 200 sSECTOR COUNT FIELD 1 (BIT #7)
sC2 = 400 sSECTOR COUNT FIELD 2 (BIT #8)

;RM MAINTAINABILITY REGISTER #2 (RMMR2) (#10)
;RM ERROR REGISTER #02 (RMMR2) (#10)
;OFFSET REGISTER (RMOF) (#11)

OFD = 200 ;OFFSET DIRECTION (BIT #07)

SSEI = 1000- ;SKIP SECTOR INMIBIT (BIT #09)

HCI = 2000 :HEADER COMPARE INHIBIT (BIT #10)

ECI = 4000 ;ERROR CORRECTION CODE INHIBIT (BIT #11)
FMT16 = 10000 :FORMAT BIT (BIT #12)

sDESIRED CYLINDER ADDRESS (RMDC) (012)
s (EACH BIT IS CALLED BY BIT NUMBER)

s CURRENT CYLINDER ADDRESS (RMHR) (#13)
s (EACH BIT IS, CALLED BY BIT NUMBER)

;SERIAL NUMBER REGISTER (RMSN) (#14)
: (EACH IS CALLED BY BIT NUMBER)

:RM ERRM REGISTER #02 (RMER2) (#15)

DPE = 18 sDATA PARITY ERROR (BIT lg)

SSE =4 :SKIP SECTOR ERROR (%T )

pv(C = s :DEVICE CHECK (BIT #

LBC = 0 :LOSS OF BIT CLOCK (BIT #10)
LSC =4 .LOSS OF SYSTEM CLOCK (BIT #11)
1vC = 1000 s INVLAID COMMAND ERRM (BIT 12)
OPE =2 :OPERATOR PLUG_ERROR { f13)
5Kl =4 :SEEK INCOMPLETE (BIT #14)

SEQ 0027
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RM80 REGISTERS
281

307

T

100000

28

°§°°°
3338388

e edh b et
S NNOOWVMVIWNIN = = 3 2 OO

oo
00O
(=1

§8888832

R e e e e e

=
S

Py
~
~
&~
8

BSE = 100000

;BAD SECTOR ERROR (BIT #15)

POSITION REGISTER (RMEC1) (#16)
CH BIT IS CALLED BY BIT NUMBER)

sECC
: (EA
;ECC PATTERN REGISTER (RMEC2) (#17)
s (EACH BIT IS CALLED BY BIT NUMBER)

JokkkkhhhkhARn 1132222223223 3332333232832 00 R i dddiiddiddl

'DR{VER OPERATION CODE DEF INITIONS

SEE

RE CAL
DRVCLR
RELEASE
grrssr

READ
READHD
GETREG
SETFORM
SELDRV

;OTHER EQUATES
SCTRWC = =256.

e d e ) e e e D D d e b b e D o D
£ 8B NNO O \VNNNIN) = = b i O O
AN =2 L= = N =3 =3 N =2 N = W

=

0

=)

x

o
NN RN NN

sWORD COUNT FOR SECTOR

SEC 0028
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TRAP CATCHER

000046
000052

- b b
N=O

b
Hw

000000

000174
000000

000137
000137
000137
000137

015
0000

-
&H

003270
003312
003260
203302

.SBTTL TRAP CATCHER

=0
:*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A *' 02 HALT"'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCATION 9 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: 0 ;:SOFTWARE DISPLAY REGISTER
SWREG: .UORD 0 s 3SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES) .
JMP a#START1 ::JUMP TO STARTING ADDRESS OF PROGRAM
JMP GNSTARTZ :SELECT OPERATING PARAMETERS
JMP @NSTART3 sSELECT RH/RM ADDRESSES
JMP aNSTARTS ;COMBINATION OF 204 AND 210

.SBTTL ACT11 HOOKS

ttﬁttitttttttttitttt'ititt'ititttQ.'ttttittt't..lﬁt.'tt.i.tt.'t

HOOKS REQUIRED BY ACTN
$SVP

SY C=. :SAVE PC
sgno» :21)SET LOC.46 TO ADDRESS OF SENDAD IN .
.WORD 20000 ::2)SET LOC.52 TO 20000
.=$SVPC s "RESTORE PC

.=1100
.SBTTL APT PARAMETER BLOCK

'tttttttttt.ttltt.i.i."".tll.t'.tt.t'i'i.tttt..tt..t't'.'.ﬁ!.

ser LOCATIONS 26 AND 44 AS REQUIRED FOR APT
t.tttttt.tt.t.ltt..t.-.'t"tttttt'tt.l.'.t't...lt'..t..t.'titlt
.$X=.  ;;SAVE CURRENT LOCATION
scq  ;iSET POWER mL TO POINT TO START OF PROGRAM
200 S5FOR APT START UP
=bk POINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR ::POINT TO APT HEADER BLOCK
=.$X = SSRESET LOCATION COUNTER
. ttttittttttttﬁtttttt'tit‘!.'..lt".'t'.tt.'itttt.tt'..t.tt..tt.
ETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
*INTERFACE SPEC.

SAPTHD:

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

$SMBADR: .WORD IL  ::ADDRESS OF APT MAILBOX (BITS 0=15)

$TSTM: .WORD 540.  ;:RUN TIM OF LONGEST tE?T

msm: "WORD 540.  ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK V

I1TM: WORD 540.  ::ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDED UNIT

"WORD SETEND=-SMAIL/2 ;:LENGTH ml.sox-nmmoaos)

TAB. XY=, :COMMON TAG STARTING ADDRESS

SEQ 0029
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COMMON TAGS
0 .SBTTL COMMON TAGS

B3 1233333322222 28333222323 R Rt d ittt il l)

:%THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
s*USED IN THE PROGRAM.

001114 +=TAB.XY

001114 $CMTAG: :3START OF COVMON TAGS
001114 000000 .WORD 8
oom? 838 $STSTNM: .BYTE : :CONTAINS THE TEST NUMBER
00111 SERFLG: .BYTE 0 :SCONTAINS ERROR FLAG
oonsg 000000 SICNT: . 3 :SCONTAINS SUBTEST ITERATION COUNT
001122 000000 SLPADR: .WORD :CONTAINS SCOPE LOOP ADDRESS
001126 000000 SLPERR: .WORD 0 :CONTAINS SCOPE RETURN FOR ERRORS
001126 000000 $ERTTL: .WORD 0 :*CONTAINS TOTAL ERRORS DETECTED
001130 000 SITEMS: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE
001131 001 : .BYTE 1 :SCONTAINS MAX. ERRORS PER TEST
001132 000000 $ERRPC: .WORD : :CONTAINS PC OF LAST ERROR INSTRUCTION
001134 000000 $GDADR: .WORD :CONTAINS ADDRESS OF *GOOD' DATA
001136 000000 $BDADR: .WORD :CONTAINS ADDRESS OF °"BAD® DATA
001140 000000 $GDDAT: .WORD 0 *SCONTAINS 'GOOD' DATA
001142 000000 DAT: .WORD O :3CONTAINS *BAD® DATA
001144 000000 JWORD 0 : SRESERVED==NOT TO BE USED
001146 000000 WORD O
001150 000 $AUTOB: .BYTE :;AUTOMATIC MODE INDICATOR
001151 000 $INTAG: .BYTE : *INTERRUPT MODE INDICATOR
001152 oooggo -WORD
001154 177570 SWR:  .WORD DSWR :ADDRESS OF SWITCH REGISTER
001156 177570 DISPLAY: ugno DDISP :SADDRESS OF DISPLAY REGISTER
001160 177560 $TKS: 17756 ::TTY KBD STATUS
001162 177562 $TKB: 17756 $STTY KBD BUFFER
001164 177564 o % $TPS: 177564 SSTTY PRINTER STATUS REG. ADDRESS
oongo 177566 - $TPB: 177566 SSTTY PRINTER BUFFER REG. ADDRESS
001170 $NULL: .BYTE g ::CONTAINS NULL CHARACTER FOR FILLS
001171 SFILLS: .BYTE *SCONTAINS # OF FILLER CHARACTERS REQUIRED
oon;; $SFILLC: .BYTE 12 ::INSERT FILL CHARS. AFTER A 'uus rgso"
0011 $TPFLG: .BYTE 8 S TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
001174 SREGAD: . *SCONTAINS THE ADDRESS FROM
::WHICH (SREGO) WAS OBTAINED
001176 sasc?: .WORD S SCONTAINS ((SREGAD)+0)
001 $REG1: .WORD *SCONTAINS ((SREGAD)+2)
001 $REG2: .WORD $SCONTAINS ((SREGAD)+4)
001 SREG3: .WORD : 3 CONTAINS usaesmo?)
881 SREG4: .WORD *SCONTAINS ((SREGAD)+ g)
121 $REGS: .WORD ::CONTAINS ((SREGAD)+12)
00121 sm?- -WORD $SUSER DEF INED
381 14 $TMP1: .WORD *3USER DEFINED
121 $TMP2: .WORD $:USER DEFINED
001 STIMES: 8 S3MAX. NUMBER OF ITERATIONS
1 S$ESCAPE : *:ESCAPE ON ERROR ADDRESS
1224 377 377 S$BELL: .ASCIZ <207><377><377> ::CODE FOR BELL
1 7 :oues: ASCIT 73/ $SQUESTION MARK
831 1 15 CRLF : .ASCI; <15 SCARRIAGE RETURN
1 12 000 $LF: .ASCIZ <1 $SLINE FEED
"t't.t..ttt.ttttttl'ttt.ttQ!tt..!.tt.t.ttt.t.tt..'ttt..t.tt.tt..

"SBTTL APT MAILBOX-ETABLE
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APT MAILBOX-ETABLE

AR AR AR AN R AN AARAAAAAAARRRRAAAARARRCRRAAR RS

* EVEN
001 $MAIL : MAILBOX
001 $MSGTY: .WORD  AMSGTY ..HESSAGE TYPE CODE
001 SFATAL: .WORD  AFATAL ATAL ERROR NUMBER
001 "S W $STESTN: .WORD ATESTN ::rssr NUMBER
001242 000000 $PASS: .WORD APASS  ::PASS COUNT
001244 000000 SDEVCT: .WORD ADEVCT ::DEVICE COUNT
001246 000000 IT: .WORD AUNIT ::1/0 UNIT NUMBER
001552 000000 SMSGAD: .WORD AMSGAD ::MESSAGE ADDRESS
001252 000000 GLG: .WORD AMSGLG ::MESSAGE LENGTH
001254 SETABLE: :SAPT ENVIRONMENT TABLE
001254 000 SENV: .BYTE AENV  ::ENVIRONMENT BYTE
001255 000 SENVM: .BYTE  AENVM  ::ENVIRONMENT MODE BITS
001256 000000 $SWREG: .WORD ASWREG ::APT SWITCH REGISTER
omgeo 000000 SUSWR: .WORD  AUSWR SIUSER SWITCHES
001262 000000 $CPUOP: "WORD  ACPUOP “';u1;\rﬁ omous
H «]l=
o " §4 1, n/oSsoz 11/20=03,11/40=04,11/45=05
e 11/70=06.PDa=07,0=10
v BIT 10=REAL TIME CLOCK
o BIT 9=FLOATING POINT mcesson
‘ BIT 8=MEMORY MANAGEMENT
001 000 $MAMS1: .BYTE  AMAMSI :;HIGH ADDRESS M.S. BYTE
001265 000 SMTYP1: .BYTE AMTYP1 ::MEM. TYPE,BLKA
i REM.TYPE BYTE == (M svm
A NSEC CORE=
* g NSEC m%n-ooz
e nsec M0S=003
001266 000000 $MADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLKN1 :
. MEM.LAST m& ss BYTES,THIS WORD AND LOW OF ‘‘TYPE'* ABOVE
001270 000 $MAMS2: .BYTE AMAMS2 ;:;HIGH ADDRESS.M.S. BYTE
1271 000 SMTYP2: .BYTE AMTYP2 ::MEM.TYPE ,BLKA?2
001272 SMADRZ: .WORD AMADR? ;:MEM.LAST ADDRESS,BLK#2
001274 uuu% : .BYTE AMAMSS ::MIGH ADDRESS,M.S.BYTE
1275 SMTYP3: .BYTE AMTYPS ::MEM.TYPE ,BLKA3
1276 000833 : .WORD AMADR3 ;:MEM.LAST ADDRESS,BLKA3
001 : BYTE AMAMSG ::MIGH ADDRESS.M.S. BVTE
001301 SMTYP4: .BYTE AMTYPé ::uen.ms.um
001302 SMADRG: .WORD AMADRG ::MEM.LAST ADDRES ?I.
1 SVECT1: .WORD AVECT1 ::INTERRUPT vmoab BUS momm
1 SVECT2: .WORD  AVECT ::mewr VECTOR#28US PRIORITY#?2
13 SBASE: .WORD ABASE ::BASE ADDRESS OF EQUIPMENT uvoen TEST
} } gg;g\s "WORD ADEVM ;:DEVICE MAP
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.SBTTL

C.SWR:
ERMAX :
SAVCSM:
CNTRLC:
SADR:

BU

I.PTAVL :
DRVSEL :
TSTNMS:
OPNFLG:
CLKSTA:

TICKMS:
TICKUS:
BYPASS:
CHKDRYV:
DRVMSK :
SVSTAT:

TIM.DN:
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USER DEFINED TAGS

USER DEFINED TAGS

«WORD 5.

WORD 13377.0

é
o
3

55

oo
IW0.00000 OO0O0O0000 O©O00O0

o

+WORD
.WORD
-WORD
.WORD
.WORD
.WORD .0
.WORD
.WORD
.WORD
.WORD
.WORD .0
.WORD
.WORD
.WORD
.WORD <256.+31.>
WORD 10.
.WORD
.WORD "
.m Ll
BYTE 6.
.BYTE
.WORD
.WORD

SEQ 0032

:CONTROL SWITCHES

:MAXIMUM NUMBER OF ERRORS ALLOWED PER DRIVE
*PREVIOUS cpmems OF °'C.SWR
$CONTROL ''C** FLAG

*GET RM mnesses FLAG (0=NO, =1=YES)
:LPT AVAILABLE STATUS (o=no {=ves)
omves sa.scm ron rs_
:DEFAULT IS RUN T 781,128 14
*MODIFY TEST pmnersn LAGS

:CLOCK smus (0=NO u.ocx +1=KW11=P,
SAND =1=KW11=L)

:16 MILLISECONDS PER CLOCK TICK

$16666 MIRCOSECONDS PER CLOCK TICK

:DRIVE WER TEST
:DRIVE MASK BIT
:STATUS/ERROR INDICATOR IS
:SAVED HERE ON AN ERROR
CVI.I'OER READ

s TRACK READ

:SECTOR READ

:CYLINDER DESIRED

:SECTOR DESIRED

:TRACK DESIRED

CWTAINS THE %AST TRACK OF THE UNIT UNDER
:TEST.

sMINIMUM lﬂ

;NUMBER OF COUNTS BELOW MIN. LIMIT
sMAXIMUM TIME

:NUMBER OF COUNTS ABOVE MAX. LIMIT
;TOTAL TIME OF ALL SEEKS

sNUMBER OF SEEKS PERFORMED

HINIM TIME
*NUMBER W COUNTS BELOW MIN. LIMIT
JMAXIMUM TIME

Tl
sNUMBER OF COUNTS ABOVE MAX. LIMIT
;TOTAL TIME OF ALL SEEKS
sNUMBER OF SEEKS PERFORMED
:POINTS TO TABLE OF TIMES
sFATAL WRITE CHECK Em FLAG
.VA%ABLE STALL (TEST &)

SK ADDRESS

SEEK COUNTER
ESTI NG IMGE FOR_SERVO SETTLE DOWN TES l
OR A FULL TRACK L'_l 6 BIT
HILL ECODS STALL (TEST
lll.% S CONDS STALL

RERN"" STAI.L M.LMD IN TEST 4
OF E &L TESTS
3 GOI“ TO THE NEXT ES"

“—‘-‘

FOR
:ES! RVED
;FLAG FOR DETECTING BAD SECTOR
sTHE LOW BYTE CONTAINS THE DRIVE NUMBER FROM WHICH

-l ™
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USER DEFINED TAGS

PROGRAM WAS LOADED. THE HIGH BYTE CONTAINS THE
'XXDP' DEVICE CODE FOR THE RMB8O.

: THE FOLLOHING 8. LOCATIMS M% ?SED IN THE AVERAGE SEEK TIME

| HEASUREHEN TEST ONLY. (
001473 000000 888888 000000 SKTIM: .WORD .g.o.o sACCUMULATED SEEK TIME
00150 sxcnr. .WORD O, :NUMBER OF SEEKS
001508 SKSIZ: .WORD :SIZE OF CURRENT SEEK CYCLE
- 00151 CYINC: .WORD *CYLINDER OFFSET VALUE
001512 ERRCN: .BLKB 8. :TOTAL ERROR COUNT FOR DRIVES 0-7.
001522 mrgo RH.ADR: .WORD 176700 :RH/RM UNIBUS ADDRESS
001524 254 000240 RHVEC: .WORD ¥54.24o *VECTOR ADDRESS AND PRIORITY
0015 106 000106 PKV:  .WORD 94 106 :KW11=P VECTOR ADDRESS
001534 17 2" PKCS: .WORD 1 $4g nm-r CONTROL AND STATUS REG.
001536 17254 PKB:  .WORD 17254 ‘Kd11=P COUNT SET BUFFER
oo1sag 17254 PKC:  .WORD 172544 ‘kW11-P COUNTER
00154 ogo1oo 000102 LKV:  .WORD 100,102 ‘KW11=L VECTOR ADDRESS
0015&8 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 *LINE PRINTER STATUS
001356 177516 . LPB:  .WORD 177516 *LINE PRINTER BUFFER
:BIT TABLE

BITS:

« s o
WS-

g8888888sssssxssesssssss

2RaseeRE

éééééiéééééésééééééééééé

OOOOODODODOODODODODOODODOODODDOODD
AR =D

g RO~ OOOOg
pui P g ey

g et g e et e e e e =~ =4 — 4~ — ——— 4

g g Pt Bt By fom) B Sy g Birend By Bt By g B g B B By ey byl g

.SBTTL TIMING LINITS

TEST TABLES
ot A‘B‘&

: ROTATE
0

o
*
e
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TIMING LiMITS

1644 ? JMORD  1597. ;L0 LIMIT
381226 88%37; “WORD 1;27. *HI LIMIT
:S0MZ TABLE
oo1esg 374 f118:  .WORD ROTATE
%}224. 'ﬁg ?597 :L0 LIMIT
001656 88 gr "WORD 1727. *HI LImMIT
-SEEK TEST TABLES
omggg ggnss fe: LWORD ONECYL : FORWARD
001 7 "WORD  REV *REVERSE
001664 WORD O *NO LOWER
001666 0011 "WORD  600. *HI LIMIT
1 75 T13:  .WORD  AVERGE :F ORWARD
e S = P L
001676 382932 -WORD gsoo. SHI LIMIT ¢
001709 grsso T14:  .WORD  MXSEEK ;FORWARD
e e - 5
001706 01161 -WORD 2000. SHI LIMIT (
:SPECS. MESSAGE TABLES FOR ROTATIONAL AND

ROTATI% MESSAGE AND LO/HI LIMITS

oomg 04005 sm 1A: .WORD nx
00171 8832% -WORD '; ;L0 LIMIT
001714 7 -WORD sHI LIMIT
:SOMZ TABLE
001716 04 sg §P118: .WORD nx
001 7 .WORD ;L0 LIMIT
001722 77 -WORD :HI CIMIT
:TIMING TEST nessAses AND LO/HI LIMITS
881 % 040131 §P12: .WORD MSGI12X
1 M WORD 0 :NO LOWER
001 1 .WORD  600. :HI LIMIT
001 01 SP13: .WORD MSG13X
001 WORD g :NO LOWER
001 .WORD  2500. sHl LIMIT
mg 0235 SP14:  .WORD MSG14X
174 -WORD g :NO LOWER
1746 01161 .WORD  Snng, SHI LIMIT
STATUS/ERROR mssm; POINTER TABLE
107 smu. of

§
P

P g Gar gy
SNNNYN
-
-
&H

i -y

1

LIMIT
(23, oms)

I. MIT
0.0MS)

TIMING TESTS

(60ns)>
(232 0ms)
(50-0ms)

gi‘ OR UNSAFE DRIVE REQUESTED

SEQ 0034

—

D
TIME wf ON THIS DRIVE
TIMEOUT ON ANOTHER DRIVE
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TIMING LIMITS

176:. LWORD  MSGB
ﬁ §% §g; .WORD  MSG3
oo177 ﬁg 3568 "
001774 82039? .WORD  MSGBO
001776 041445 .WORD MSGB0

;ERROR OCCURRED DURING 1/0 OPERATION
;ERROR OCCURRED DURING NON=1/0 OPERATION
.I.NSAFE OCCURRED

sFILLER WORD

:DRIVE HWAS NOT RESPONDED TO PORT REQUEST
:DRIVE HAS BECOME NONEXISTENT

SEQ 0035
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ERROR POINTER TABLE

002000

g2

2000
2002
002004
002006

KRRV

v
Vo —
SN—-

3

o

=
i

SRS S S RIS ERNR R RN NS SR I A =S v~V e
S

*NOTE‘I IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC

+*NOTE2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
A EM ::POINTS TO THE ERROR MESSAGE

A DH :2POINTS TO THE DATA HEADER

ot DT ::POINTS TO THE DATA

) DF ::POINTS TO THE DATA FORMAT

$ERRTB:

:*ERROR 1

.SBTTL ERROR POINTER TABLE

:*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
s«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
:*LOCATION SITE'B. THIS NUMBER INDICATES WHICH ITEM IN THE TABI.E gs PERTINENT.

RH CONTROLLER INTERRUPT OCCURED (RMAS=0)

: ERR PC RMAS
:® $ERRPC SREG3

;*ERROR 2

I UNEXPECTED ATTENTION OCCWRED
I ERR PC DRIVE RMAS RMDS  RMER1 RMMR2

s SERRPC SREG1 SREG3 RMERRS RMERRS+2 RMERRS+4 RﬁRRSM

s*ERROR 3 == NOT USED

3

;*ERROR & == NOT USED

|

J*ERROR S
L ADDRESS PLUG CHANGE BIT SET
: RMA

iE g:"i S_ RMDS _ RMER! RMMR2  RMER2
i RRPC EG1 SREG3 RMERRS RMERRS+2 RMERRS+4 RMERRS+6

SEQ 0036

Fes Yun
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ERROR POINTER TABLE

B

‘? 00 1
i 1 S
%

56 00 osg
55 00205
56 002054
57 002056
58

59

o

P A
38
oSS
PN
KRR

0020

~
o

2278

RN

SRR
2:::

—O
Fecs

RS8R RS 2STEIRRRERNZZ ISV

;*ERROR 6 == NOT USED

§

:*ERROR 7 == NOT USED
g
:*ERROR 10
e Y CONTRO#LERCFAILED TO RESPOND TO ADDRESSING

% RMCS1
s* RH.ADR

;*ERROR 11
o DRIVE SELECTE% IS NOT ONLINE
:* SREGS $ERRP(

IMPROPER HEADER DATA

TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR
MPO  SERRPC_ SREGO  CHKDRV CYL.DS_TRK.DS SEC.DS

GDCYL GDTRK  GDSCTR BDCYL BDTRK  BDSCIR

CYL.DS TRK.DS SEC.DS CYL.RD TRK.RD SEC.RD

CYLNDR, TRACK, AND SECTOR ARE DECIMAL

LR B R R N
o
—

SEQ 0037

Fen Yan )
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ERROR POINTER TABLE

SR&

NNINININININD P R — o

LRUKZEEBNRn R o=

— b ) b b b d D d b b D ) D = D D b

AT NV NPT LS

AV LV IV IV LV LV TV IV LV, ]
B A AR 2 SO

83388

BN

g882

SRRS

P e |

—_— =2 =3
SRS

SRR

gﬁgﬁﬂ!
SRS

SEQ 0038

M DATA COMPARE FAILURE
o TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR
o $TMPO ERRPC SREGO CHKDRV CYL.DS TRK.DS SEC.DS
i GDDAT BDDAT  WRDCNT GDADR  BDADR
o SGDDAT S$BDDAT $SREG4 SGDADR $BDADR
) CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
EM13
DH1
DT1§
DF1
:*ERROR 14 == FOLLOWS #13
) $GDDAT $BDDAT SREG4 SGDADR $BDADR
DT13A
DF14
:*ERROR 15
i DATA COMPARE FAILURE
i TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR
i $TMPO SERRPC SREGO CHKDRY CYL.DPS TRK.DS SEC.DS
ot GDDAT BDDAT  WRDCNT GDADR BDADR
o $GDDAT $BDDAT SREG4 SGDADR $BDADR
i CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
EM13
DH1
DTI§
DF1

;*ERROR 16 == FOLLOWS #15
:* SGDDAT SBDDAT SREG4 SGDADR $BDADR

DT13A
DF14

;*ERROR 17
o* DISK ERROR IN TIMING TEST
RR P

o* TEST C DRIVE RMCS1_ RMDS RMER1 RMMR2 RMER2
:* $TMPO RRPC CHKDRV RM.REG RM.REG+12 RM.REG*+14 RM.REG*40 RM.REG+42
EM17
DH17
D117
DF17

Fen Yo
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ERROR POINTER T/BLE

K (KW11=P) OVERFLOW IN TIMING TEST
ERR PC DRIVE  RMCS RMD$S RMER1 RMMR? RMER2
TMPO  SERRPC CHKDRV RM.REG RM.REG+12 RM.REG+14 RM.REG+40 RM.REG+42

b b ) b D d ) ) D
SUERRARZS
>0
N—
mr
w»n
—

00%17% 0460674 ENZg
00217 06;057 DH1
002174 8: 110 D117
€3 002176 3440 DF17
};(1’ s*ERROR 21
175 i DATA COMPARE FAILURE
17 o® TEST RR PC TST PC DRIVE CYLNDR TRACK
174 o $TMPO ERRPC_ SREGO CHKDRV CYL.DS TRK.DS
175 o* GDDAT BDDAT_ WRDCNT SECTOR
1;9 i SREG1__ SBDDAT SREG4  SREG!
}78 o* CYLINDR, TRACK, WRDCNT, AND SECTOR ARE DECIMAL
179 002 0615 EM13
180 002202 154 DH21
181 002204 130 D121
}g 002206 44 DF21
}gg s*ERROR 22--FOLLOWS #21
189 H SREG1 SBDDAT SREG4 SREG!
18
188 00 12
189 002212
190 002214 ;l“ DT21A
}31 002216 56 DF22
}gs s*ERROR 23
195 o* DISK ERROR DURING SEEK
-19? % TEST ERR PC DRIVE CYLNDR RMCS1 RMCS2 RMDS
19 o* $TMPO SERRPC CHKDRV_CYL.DS RM.REG RM.REG+10 RM.REG+12
1% o RMER1 RMMR RMER RMDC RMHR
1 o RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+34 RM.REG+36
1

15

RRER
NN
R3I&

i

*ERROR 24

SEEK NOT C TE WITHIN ?3 et —
mro m\év YL.DS RM. REG RM.REG+10 RM.REG*12

RMHR
RN. REG*“ RM. REG“O M.REG“Z RM. IEG’“ RM.REG+36

gesn st b

LR B B B

-~




ERROR

17 002236
18
19

PINIPINININININD
PORINONOND
SN =O

N
OO
O~

cﬂxcrUhMUﬁ”U
et et

002240

N nu&qzn%zn;
N3V S

2888

24

225 002246

4
248
249

50

bl
—

NN
ViV
1 BT XV P Y VT N1

R

JIBITUREREE
222
SFRS

\Pﬂ:g

043460

1032

KRR

CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 8-4
POINTER TABLE

DF23

shtttRARARRAARARARRAREARRRRRRARAARASARARRAARAARARAAAARAACRAREORRORRTS

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

» Q‘

:* 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
:* &) SOFTWARE TIMEOUT ON ANOTHER DRIVE
:* 5) ERROR OCCURRED DURING 1/0 OPERATION
:* 6) ERROR OCCURRED DURING NON=I/0 OPERATION
s* 7) UNSAFE OCCURED
..ttttttttttttt'ttitt't'ttttt'tt.tttttttttttttt'ttttttttttttttttt
ITEMG :
s*ERROR &1
ot RH/RM ERROR (MESSAGE)
o TEST ERR PC TST PC DRIVE
H STMPO SERRPC SREGO CHKDRV
EM41
DH41
DT4
DFé&1
:*ERROR 42

Hd RH/RM ERROR (MESSAGE)

o® TEST ERR PC TST PC DRIVE RMCS? RMCS2 RMDS

o $STMPO SERRPC SREGO CHKDRY RM.REG RM.REG+10 RM.REG+12
EM41
DHS
DTS
DFé

s*ERROR 43

RH/RM ERROR (MESSAGE)
o* TEST RR PC TST PC DRIVE RMCS1 RMCS2 RMDS
o* $TMPO ERRPC SRSGO CHKDRV RM.REG RM.REG+10 RM.REG+12
s® RMER1 RMMR
;e RM.REG+14 RM.REG+40 RM.REG+42
EMé41
DH4
DT4
DFé
s*ERROR 44

o RH/RM ERROR (MESSAGE)

SEQ 0040




C
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ERROR POINTER TABLE

74 o TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

75 o SI'HPO ERRPC SksGO CHKDRY CYL.DS TRK.DS SEC DS

76 o RMCS RMDS RMHR RMDC

77 i RM.REG RM. REgHO RM. REGH RM.REG+36 RM. REG¢34 RM.REG+06
278 * RMER1 RM™R

%79 o RM.REG+14 RM.REG+40 RM. REGMZ

23? H CYLNDR TRACK, AND SECTOR ARE DECIMAL

282 002270 06103% EM41

283 002272 04164 DH12

284 0022764 043256 DT44

532 002276 043510 DF&4
%g; :*ERROR 45
289 L RH/RM ERROR (MESSAGE)

290 o ® TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

eNn I STH’O SERRPC SRSGO CHKDRY CYL.DS TRK.DS SEC.DS

292 A RMCS RMDS RMHR RMDC RMDA

293 ) RH REG RH RSGHO RM.REG+12 RM.REG+36 RM.REG+34 RM.REG+06
29 o RMER1 RMER2 RMW(C RMBA RMDB
295 A RM.REG+14 RM. REGMO RM.REG+42 RM.REG+2 RM.REG+4 RM.REG+22
2289 oW CYLNDR,TRACK, AND SECTOR ARE DECIMAL

298 002300 06103% EM4T
% 002302 041 DH1

002304 043316 DT4

%5 2 043524 DF&S
338‘3 :*ERROR 46
305 i FATAL WRITE CHECK ERROR (MESSAGE)

306 o TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR

307 A $TMP0 SERRPC SREGO CHKDRY CYL.DS TRK.DS SEC.DS

308 o RMCS1 RMCS2 RMDS M RMDC RMDA

309 A RM.REG RM. RSG#IO RM.REG+12 RM.REG+36 RM.REG+34 RM.REG+06
§10 . ® RMER1 RMMR MERZ RMW(C RMBA RMDB
1 A RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+*2 RM.REG+4 RM.REG+22
3}; I CYLNDR,TRACK, AND SECTOR ARE DECIMAL

g‘ll. 002310 ouo:.g EMé
315 002312 041 DH1

316 00%316 0463316 DT4
317 002316 043524 DF&S
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TEST PARAMETER POINTERS AND TABLES

1 .SBTTL TEST PARAMETER POINTERS AND TABLES
% -COMMON STORAGE FOR TEST PARAMETER
& 002320 000000 PRM: LWORD O ;THIS WORD TELLS WHICH OF THE
5 *FOLLOWING PARAMETERS ARE TO BE USED
£ oozggz 000000 RPT:  .WORD O *REPEAT COUNTS FOR ALL TESTS
7 002324 000000 FC: WORD O :FIRST CYLINDER
8 002353 000000 LC WORD O SLAST CYLINDER
9 002330 000000 IC WORD O * INCREMENT CYLINDER
10 oozgsz 000000 FT WORD O *FIRST TRACK
11 002334 000000 LT JWORD O :LAST TRACK
1; 002336 000000 IT: WORD 0 : INCREMENT TRACK
13 002340 000000 FS: WORD O *FIRST SECTOR
1% 002342 000000 LS: WORD O *LAST SECTOR
}g 002344 000000 PAT: .WORD O :PATTERN CODE
17 002346 000000 NC1: .WORD O :NEW CYLINDER ADDRESS
}g 002350 000000 NC2: .WORD O *NEW CYLINDER ADDRESS
20 :TABLE OF PARAMETER POINTERS
21 002352 002726 PRMPT: .WORD  PRMO
24 002354 002742 .WORD  PRMI
002356 002764 .WORD % "
0023323 003 .WORD
002 003020 .WORD PRM&
0053“ 0030 .WORD PRMS
002366 003054 .WORD PRMé
002370 003072 .WORD PRM?
002372 003106 .WORD PRM10
002374 003124 .WORD PRM11
002376 0031 .WORD  PRM1
002400 003146 .WORD PRM1
s0sist Satae o
52 002406 000000 LWORD O : TERMINATOR
27 TABLE OF PARAMETER UPPER LIMITS
28 002410 077777 PRMLMT: .WORD 2769?’ SR
002412 001060 .WORD  560. ;¥
 Bdle Bhioe o
83% o?g JWORD 13, SET
4 15 JWORD 13. 8 8
s 005656 00003 ‘Yorb 50 L
0024 ;; .WORD $ '8 g
432 1 -WORD 777 SYPAT’
:TABLE OF MESSAGE POINTERS
40 0024 7 PRMMSG: .WORD MSG.R
f 8t B o et
43 4 7 g .WORD nss.}c
< &bk 7 JWORD MSG.FT
45 7 ? JWORD MSG.LT
:.9 45 7 JWORD MSG.IT
4 45 7 .WORD MSG.FS

- ™
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TEST PARAMETER POINTERS AND TABLES
48 002454 036737 .WORD  MSG.LS

50 sSTATUS/ERROR INDICATOR MESSAGES POINTER TABLE
:DEFAULT VALUES OF TEST PARAMETERS

2; 0..0.220..8 8 0.0, bRECAL/RANDéﬂ/gEE

VIS
WA= OO
A
N
~N

NN

- A - Al

S

(ﬂ
-
9
v
§
w
m
m
x
A
IR -y
W
~

—i

S
nooooo;oooooo

o o

.5 8 SOSCILLATING SEEK (T4)
.soo.. .0, * CONVERGING/DIVERGING SEEK (T5)
*SERVO Aooaessmc Logxc NOISE (T6)
6 *RANDOM SEEK TEST (T

.. .6 6 ALL SEEKS TEST mo>
.0 TATIONAL SPEED TIMING TEST (T11)
. one CYLINDER SEEK TIMING TEST (T12)
v *AVERAGE SEEK TIMING TEST (T13)

:

d i latiad g

&0 -

80%..

?
4
4
4
4
4
7
?

.1
.1
1
10
§o0
R
1
.0
.0
.0
.0

1
e

SRR

NWNNNNNNY

gessssss

3
2

o
r
N

(= ==

:
%

:MAXIMUM SEEK TIMING TEST (T14)
:AVG. SEEK TIME HEASLRE'ENT TEST (T15)

23338883838333

-§§-
=
=

R

VN =unO O

3
ol
o)
.1
o1

~
e
o
~
purd

:PARAMETER TABLES
nscuzmm SEEK (T0)
PRMO : 27
uono 00.
WORD ooo.
WORD O

FRSR
38

g22229
g
e

NINSNSNNN

&»
o

.WORD  100.
WORD  256.

144

NNNNNNNNNY
RETREERN

gg2222222

=

‘%?E&NT Ss EK (;;)

S

WORD gw.
WORD 8

SRR

88

R RS2 SR R RN 2B IFIF N NANISTEIR LR AR LB SEIF AR

)
4

RER288:2

JWORD 512,

e N T )
) ek et

-
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TEST PARAMETER POINTERS AND TABLE

05

S

3016 000000

SSEEE8S
FRESFTNS

23883233

D D d D ) ) e e e et ) D e
)

I T vt 351

S NN =

882
33

2
OO

8888

S
~
2

S S S Y e e

SBBNENR
8388338
SgeRey

=

w
-

b e e d o D b e e o e o o =D b D
LEGRENISEEISRRUR

8833333

S

88

NSarvo® RRI8NN

388383

(v

e e )

P N e T =

33888
(W IV IV VLV ]
b ot o b
FREXR

-.-.-.-.-.-.-A-.-...-o-o:-.
SURIRUNRURNZESE

 ~
38

go 15-JAN-82 07:05:59 PAGE 9-2

MORD O
OSCILLATING SEEK (T4)
PRM4&:  .WORD 237

WORD

WORD

WORD 60.
WORD 1
WORD 8
WORD

: CONVERGING/DIVERGING SEEK (T5)
PRMS:  .WORD §§

Vo> 0

:SERVO ADDRESSING LOGIC NOISE GENERATOR (T6)
PRM6: D

1

=11
— O —=r
o w

o

RANDOM

: EEK TEST (T7)
PRM7 : D 67

000.

g5
S

:ALL SEEKS TEST (T10)
ﬁﬂﬂ%O: 37

850.

-ROTATIONAL SPEED TIMING TEST (T11)
PRM11:  .WORD 22

WOR

K

t
=

2 M TEST (T12)
b%z.ﬂ. TIMING TEST (T12

e % o ba & & 8 8

?
0

SEQ 0044
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TEST PARAMETER POINTERS AND TABLES

}gi 003144 001060 JMORD  560.
164 AVERAGE SEEK TIMING TEST (T13)
165 00314 7 PRM13: .WORD 7
166 00315 1 .
167 00315 .WORD ?
}63 003154 2 LWORD 155.
190 MAXIMUM SEEK TIMING TEST (T14)
171 00 123 4 PRM14: .WORD 7
17; 0031 1 .WORD
173 003162 .WORD g
};g 003164 001 JWORD  560.
1;9 AVERAGE SEEK TIME MEASUREMENT TEST (T15)
1 003168 000007 PRM1IS: .WORD 7
17 o S0 o
1 S317E doee B L.
5
473
481
486
511
5
§
540
549
gss
72
581
587
588
598

-

SEQ 0045

p—y Y
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EST PARAMETER POINTERS AND TABLE
1 :THIS ROUTINE HANDLES UNEXPECTED TIMEOUTS
f 38 176 "903 BADTMO: MOV (SP) ,RO .savs pc WHERE THE TIME OUT OCCURED
4 574 ST -(ROJ ADJUST PC =2
S 00 2626 CMP (SP)+,(SP)+ *RESTORE STACK POINTER
6 00 104401 003212 TYPE 58 ..rm ASCIZ STRING
003210 17 BR % “GET OVER THE ASCIZ
P— aggs: LASCIZ <CRLF>/UNEXPECTED BUS TIMEOUT, PC=/
7 00 sg 01004 " mov RO,=(SP) :SETUP FOR TYPING OUT PC
8 003252 10440 TYPOC
9 003254 00024 NOP :PUT "MALT(0)* INSTRUCTION HERE IF YOU WISH
10 *TO STOP ON UNEXPECTED TIMEOUT.
}1 003256 000404 BR START1 *BRANCH TO START1
}g .SBTTL START OF PROGRAM
15 003260 012737 177777 001324 START3: MOV #-1,BUSADR :GET BUSADR FLAG
}9 ooggu 805&32 BR STRT1A
18 003270 005037 88155‘ START1: CLR BUSADR :CLR BUSADR FLAG
19 003274 005037 001322 STRT1A: CLR CNTRLC “NO CONTROL '‘C**
: 00 000411 B8R START
003302 012737 177777 001324 START4: MOV SADR ;SET BUSADR FLAG
ioogi(l’o 805402 BR smfgg
S 003312 7 001324 START2: CLR BUSADR CLR BUSADR F
§1 012% ?97;;7 001322 STRT2A: MOV #-1,CNTRLC sst CONTROL "'@ FLAG
003 ;;z 000000 START: INC 20 :TTY LOOP, WAIT FOR INCREMENT
003 1 BNE = *OF WORD
1 003 5 RESET $CLEAR THE WORLD

.SBTTL INITIALIZE THE COMMON TAGS
s sCLEAR THE COMMON TAGS (SCMTAG) AREA

%g 3% 0 #SCMTAG,.R6 ssFIRST LOCATION TO BE CLEARED
CLR (R6)+ ..CLEM MEMORY LOCATION
%i CHP #SWR ,R6 ?
1;03 Uf =6 ..LW g
00 2 #STACK,SP ::SETUP "E TACK POINTER

..mnmm A m vscfoas

003354 012737 OPE ,a#10T7 c éor v;cm FOR SCOPE ROUTINE
12737 nov asfOTVEC+
12737 MoV SPENT M7 v;ctou FOR ERROR ROUTINE
12737 MOV uémvtco ..[
1 MOV vmoa FOR TRAP CALLS
12737 MOV yrwv;co £§
13737 MoV ::SETUP m-or-noaun COUNTE
1 MOV ¥ 5 HE RANDOM NUMBER esnemou
12737 MOV "f $:BOTH MIGH AND LOW WORDS
7 CLR SSINITIALIZE R OF ITERATIONS
7 CLR : SCLEAR SCAPE ON e RROR ADDRESS
; MOVE l m ::AI. (0] RROR PER ES
1 MOV ..urm ¥ mp E THE LOOP ss FOR SCOPE
12737 MOV PERR E RROR LOOP ADDR 5
::S12E FOR A SWITCH REGISTER. IF NOT OR IT

-
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OMMON TAGS

INITIALIZE THE C

T L0 Ny N

1 77;7§
7777
0035642
176
iz
001256
00317
S

177777
015366
003644

000042
001254
001154
000001

001174
001224

801332

001470

000042

000001
000176

001150

:sEQUAL TO A i

648:
65%:

653 ue&nvs
#DS
m:sﬁ.olsmv
#-1,3SuR

65;
#658, (SP)
#SWREG, SWR

msméc DISPLAY

(SP)+,3#ERRVEC
$PASS
SAPTS12E,SENVM
678

#SSWREG, SWR

. SETW fOR 9 SOF TWARE SWITCH REGISTER

..SAE ERROR VECTOR
E (PERRM

::SETUP
:AND A WARDWARE DISPLAY REGISTER
..TRY T ?EFERERCE

..ND NE HARDWARE S
; ;BRANCH IF NO URWT
::SET UP FOR TRAP RETURN

:;POINT TO SOFTWARE SWR

s ;RESTORE ERROR VECTOR
:sCLEAR PASS COUNT

..TEST USER SIZE WER APT

ES.USE NON=APT SWITCH
NO,USE APT SWITCH REGISTER

678:
sSETUP “‘TIMEOUT'' TRAP VECTM FOR MXPECYED BUS TIMEOUTS
MOV #BADTMO

.SBTTL

MOV
TYPE

ERRVEC
#PR6, ERRVEC+

sSETUP FOR UNEXPECTED TIMEOUT
;LEVEL 6

PROGRAM NAME
;s TYPE "I‘E NAME W1THE PROGRAM IF FIRST PASS

::698:
68s:
.SBTTL

BNE
CHP
BEQ
TYPE

683
#SENDAD , 3442
683

98

B8R

.ASCIZ <CRLF>@CIRNGAD -

GET VALUE F? SOF TWARE
4

0s
Nv. M
$

;ﬂ.OSHEG

718
#1,3AUT08

1
!PS.STPS
TP8,$TPB

::FIRST TIME?
BRANCH IF NO

sBRANCH IF YES
.."PE ASCIZ STRING
hST OVER THE ASCIZ

0 FUNCTIONAL TEST, PT 4a<CRLF>
SWITCH REGISTER

s sARE WE l;tf)ﬂl'ﬁ UNDER XXDP/ACT?
s sBRANCH IF

i:S SOF TWARE SU"CH REG SELECTED?
: JBRANCH _IF NO

:3GET SOFT-SWR SETTINGS

33SET AUTO-MODE INDICATOR

ST ADDRESS

IR
LEA? VARIABLE STORAGE

iﬂ‘

L
.
O
.
.
L
O

OR THE TYPE ROUTINE

:THE _FOLLOWING Flwf OUT _THE PROGRAM CONTROL MODE:

;PAPER TAPE (MANUAL

CLR

XXDP

ACT11, XXDP CHAIN OR DUMP

sCLEAR "XXDP® LOAD DEVICE STORAGE

VECTOR
FOR A HARDWARE SWICH REGISTER

HARDWARE SWR
NO !KWT TRAP OCCMRED
IS NOT = =1

s NO=-BRANCH
;Eﬂl’ THE STATUS AND BUFFER REG'S

SEQ 0047




20

283
P

@@

SS3B383030% FERER IRENANAR 9R03 MeESEeeR ¢

B8 8

—
il

——
&~O

BRGNS ITE

RNGAO RMB0O FCTNL PTé
T VALUE FOR §
B ome wre
¢ T
s s
§ie
1425
004050 104401
56 000412
59 8% 00;066
60 06 1131
61 10 10440
gE
64 16 104401
65 20 000460
gg 2 005227
G a
69 104401
000410
56
70 56 003046
(4] 60 11371g
AR o
74 ;z 000
75 104425
76 0004

g%
RN

1 7
105037
i 7
103037
1 ; 7
103037

7
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OF TWARE SWITCH REGISTER

000016 000041
R
g

004056

001470

001231

177777
004136

2$:

i

3s:

g

@ee

SRTINT:

SETVEC:

216,301 :LOADED FROM AN RM80 ?

1 *BR IF NOT

a#60,XXDP “GET DEVICE INDICATOR AND NUMBER
5;.:0(» ;xgsn A VALID NUMBER ?

XXDP *NO, DEFAULT TO DRIVE 0

?u.z SCHAIN MODZ OR ACT11 AUTO ACCEPT ?
$ *BR IF NEITHER

738 ::TYPE ASCIZ STRING

728 <*GET OVER THE ASCIZ

<CRLF>/NOT TESTING DRIVE /

~(SP) :CLEAR WORD ON STACK

XXDP, (SP) :GET DRIVE ADDRESS

:TYPE THE ADDRESS

1 SONLY 1 CHARACTER

0 :SUPRESS LEADING ZEROS

$CRLF SCR=-LF

is “GET NUMBER OF DRIVES

2;1 .-wsr TIME THRU HERE ?

75% :;TYPE ASCIZ STRING

4$ *GET OVER THE ASCIZ

<CRLF>/T0 TEST DRIVE /

-(SP) :CLEAR WORD ON STACK

XXDP, (SP) *GET DRIVE ADDRESS

:TYPE DRIVE ADDRESS

1 SONLY 1 CHARACTER

0 *SUPRESS LEADING ZEROS

76% 2:TYPE ASCIZ STRING :
is S:GET OVER THE ASCIZ

/. HALT PROGRAM,  CLEAR LOC. 40 AND RESTART PROGRAM./<CRLF>
PC,STKINT :TURN ON THE TTY KEYBOARD INTERRUPT
»-1 SEE IF FIRST START

SRTINT :BR IF NOT

PC.GETADR SGET OR CHECK THE RM/RM ADDRESS
ERRCN :CLEAR DRV 0 ERROR COUNT

ERRCN+ :CLEAR DRV 1 ERROR COUNT

ERRCN+ SCLEAR DRV 2 ERROR COUNT

ERRCN+ SCLEAR DRV 3 ERROR COUNT

RRCN *CLEAR DRV & ERROR COUNT

RRCN¢ SCLEAR DRV S ERROR COUNT

Emc :CLEAR DRV Em COUNT

RRCN® SCLEAR DRV 7 ERROR COUNT

rg. P.AVL SCHECK FOR A LINE PRINTER
#1,81CNT *SET ITERATION COUNT TO 1

PC,GET :6G0 CHECK FOR CONTROL SWITCHES
PC,ST.CLK .-num%x E THE tgocx

PC.RMINIT .-cn;cu DRIVE STATUS
#-1,SAVEFG SSET THE REGISTERS FLAG

PS :ENSURE THE PRIORITY = 0
”~1 SFIRST TIME THRU MERE ?

SEQ 0048
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CZRNGAO RM8O FC
GET VALUE FOR SOFTWARE SWITCH REGISTER

97 004404 0014 BEQ 13 :BR IF NO

g 0044 §§5£§ 001322 ST CNTRLC SCONTROL °"C* SWITCH SET ?
00441 1 BNE SRTDRV :CONTINUE IF YES

100 00441 5 1$: CLR R& :DRIVE TABLE POINTER

101 ooms 104401 036777 TYPE  ,UNSTAT STYPE "UNIT STATUS

10; 004422 104401 001231 28: TYPE $CRLF *CR=LF

103 004426 01044 MOV Ré,=(SP) ::SAVE R4 FOR TYPEOUT
004430 10440 TYPOS 360 TYPE=--OCTAL ASCII
0044 00 .BYTE 5 SSTYPE 2 DIGIT(S)
0044 .BYTE : “SUPPRESS LEADING ZEROS

104 004434 104401 040051 TYPE BLNKS4 :TYPE 4 BLANKS

105 004440 105764 031242 1ST8 gnvsmm *CHECK DRIVE'S STATUS

106 004446 100416 BM] B ‘BR IF UNSAFE

107 ooms 001020 BNE 0t ‘BR IF ONLINE

108 004450 105764 031252 TSTB  DRVTYP(R&) “SEE IF OFFLINE OR NONEXISTENT

109 004454 001404 BEQ 3$ :BR IF NONEXISTENT

110 004456 100006 BPL 11 *BR IF OFFLINE

111 004 1044.21 037063 TYPE NOTRM *DRIVE NOT AN

“5 004464 000433 BR fis $CHECK NEXT DRIVE

1% oou.es 10“% 037036 38: TYPE NOTPRS :DRIVE NOT PRESENT

m 004472 0004 BR f1s :CHECK NEXT DRIVE

117 004474 104401 037015 4$: TYPE UNTOFF :DRIVE OFFLINE

”g 004500 000416 BR &s *PRINT DRIVE TYPE

120 004502 104401 037053 5$: TYPE NOTSAF :DRIVE UNSAFE

} 1 004506 000413 BR 8 :PRINT DRIVE TYPE

1 i 004510 005737 001470 6$: ST XXDP :LOADED FROM THIS DEVICE ?

124 004514 "532 BEQ 78 :BR IF NO

125 513 123 00147C CMPB  XXDP.R& *LOADED FROM THIS DRIVE ?

1 5 1083 BNE 78 :BR IF NO

1 504 104401 037100 TYPE 5ootv :DRIVE IS LOAD DEVICE

128 0045 1 BR fis

1 532 104401 0370 78: TYPE  ,UNTON :DRIVE ONLINE

130 0045 1 1 00 HE TYPE LNKS2 :TYPE 2 BLANKS

} “s’ 004542 012737 037115 004552 MOV 0,108 “ASSUME ADDRESS OF RMBO MESSAGE

141 oosssg 104401 98: TYPE ;TYPE THE DRIVE TYPE MESSAGE

}3 004552 000000 08: .WORD O *MESSAGE ADDRESS MERE

144 004554 005 118:  INC Ré : INCREMENT DRIVE NUMBER/TABLE POINTER

145 0045 7 000010 CMP RG 48, SFINISHED ?

1‘? 1317 BNE 2% 3 ¥

1% 564 104401 001231 TYPE  ,SCRLF SCR=LF
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13
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000001
031242
001470
001470
031356

015388

001330

it
2

003312

015356

015322

001320

001330

RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 11
T STATUS

.SBTTL GET UNIT STATUS

SRTDRV: JS?

1$:

2s:

3s:

PC,CNTCLR
ngLC

SAVCSW,=(SP)
C.SWR, (SP)
121706.(sp)+
C.SWR, SAVCSW
PC,LODFLT
PC.GT.PRM
1STNMS

6$

TSTNMS +2

6$
NOTEST
is

PC,LODFLT
08VSEL

R

#1.,R1
DRVSTA(RO)
5$

XXDP

4%
X§DP.R0

;G0 CLEAR MASSBUS CONTROLLER
:ﬁg!TROL ;t" START/RESTART?

+sNO==-BRANCH

;GET THE PREVIOUS °'C.SWR® CONTENTS
:SET UP TO SEE IF °BIT00* IS DIFFERENT
:IS ;gl;g" DIFFERENT ?

:STORE PRESENT °*C.SWR' VALUE
sRESET DEFAULT PARAMETERS

:GET PARAMETERS

:ANY TEST SELECTED THIS CYCLE?

:BR IF YES

:ANY TEST SELECTED THIS CYCLE ?
:BR IF YES

:TYPE 'NO TESTS SPECIFIED®

:SETUP DEFAULT PARAMETERS

:NO DRIVES SELECTED

:DETERMINE THE DRIVES THAT

:ARE AVAILABLE FOR TESTING

:1S DRIVE ON-LINE ?

:BR IF NO

:LOADEDNSROH THIS DEVICE ?

:BR IF
sLOADED FROM THIS DRIVE ?

5 ;BR IF YES
QBABIT(RO).DRVSEL :YES, SELECT DRIVE FOR TESTING

R1

3s
PRIVES

: NDCT

DRVSEL .R1

9s

-NONE
SCRLF
62

START2
R

;TRY NEXT DRIVE
DRIVES TO CHECK ?

:ANY MORE
:BR IF YES
:"DRIVES(S) TO BE TESTED®
:DETERMINE PASSES TO MAKE AND
:THE DRIVES TO BE TESTED
:ANY DRIVES SELECTED?
:!Es-QRANCN

-L

:CR-LF

:ANY MONITOR PRESENT ?

:BR IF YES

:RETURN TO *“C* INPUT

:THESE TWO LOOPS ARE ADDED TO
JWAIT FOR TTY

:RETURN CONTROL TO MONITOR
:REPORT THE DRIVES TO BE TESTED
;GIVE ':65 DRIVE A PASS

s s SAVE FOR TYPEOUT

2260 TYPE--OCTAL ASCII

:2TYPE 1 DIGIT(S)

SEQ 0050




gessss
o

037160

N e
136

017000 001332

037166

.BYTE
TST
BEQ
TYPE
INC
BR

$CRLF
$ENDCT,SEOPCT
g §STA
#17000, TSTNMS
12%

NOCLOK
RSTRT1

: SUPPRES ' EADING ZEROS
RE DRIVES?

*MORE
:QO:°BRANCH
*FORM DRIVE NUMBER

:CR-LF

:1S KW11=P AVAILABLE ?

:BR IF YES

sANY TIMING TESTS TO BE PERFORMED ?
:BR_IF NO

sTYPE NO KW11=P CLOCK MESSAGE

SEQ 0051
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PROGRAM RESTARTS HERE

1 .SBTTL PROGRAM RESTARTS HERE
% .ENABL LSB
$ 005102 8857 7 001330 RSTART: TST gRVSEL
g 0051 19 ; BNE %
00511 885 000042 ST a2
8 005114 0014 ; BEQ 18
9 oosns 000137 015356 JMP $GET42
10 oos1$ 104401 037351 18: TYPE NODRVS
}1 005126 000137 003312 JMP START2
1§ oos1§ oosoy 001352 RSTRT1: CLR CHKDRV
1% 0051 12737 000001 001354 MOV #1,DRVMSK
15 005144 033737 0013564 001330 2s: BIT DRVMSK , DRVSEL
19 0051;»'2. 1 BNE 4$
17 005154 005 g 001352 38: INC CHKDRY
18 005160 103 7 001354 ASLB  DRVMSK
19 005164 10 73 BCS RSTRT1
: 005166 0007 BR b1
i 005170 01370 135 48: MOV CHKDRV, R
005176 105762 03124 TST8 gavsutn )
005 300 BGT s
S 005 EMT 1
005 7 001330 BIC DRVMSK , DRVSEL
7 885 15 DEC SEOPCT
8 00521 BR RSTART
005 58: JSR PC.CNTCLR
1 005224 v CLR P
005 MOV R2.DPB.A
005 MOV R2.DPB.B
005 MOV Re.DPB.C
S 005 MOV R2.DTADPB
5250 JSR PC,LDCMD
5254 135 MOV 0350? BYPASS
?4 'a?? . 1f EAgua
46 o i
8 g 036510 6$: ?gxa Il a&n‘m.m
4% 005 036510 MOVB  #°ECAL,DPB.A+2
45 SR RO u*(.a
29 g 1; SR v
48 005 R2,-(SP)
o‘c f'
0( BYT 5
X BYT
9 0C iy . COMMA
0 TY bf“ AL
0( MOV :
C MOV RM.REG+30,R1
™~ 29

SEQ 0052

sANY DRIVES SELECTED ?
sBR IF YES
sANY MONITOR PRESENT ?
;B8R _IF NO

:BR_1

sRETURN CONTROL TO MONITOR

sTYPE 'NO DRIVES TO TEST®

sNO==GET DRIVE ENTRY & RESTART AT BEGINNING

sSTART WITH DRIVE 0 AGAIN

:1S THIS DRIVE SELECTED?

;YES==-GO CHECK IF DRIVE IS READY FOR TESTING
sMOVE TO NEXT DRIVE NUMBER

:gRWE'TESTlNG ALL DRIVES ?

:BR IF YES
sNO==CHECK DRIVE SELECT

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

sDESELECT DRIVE FROM TEST
;ADJUST "EOP' COUNT
sRETURN

:60 CLEAR MASSBUS CONTROLLER
sENSURE THE PRIORITY =
sSET THE DRIVE NUMBER INTO THE DPB'S

— -
o
Se
st

INTO DPB.B AND DPB.C
TO END OF PROGRAM

T FORMAT

T REQUESTED ?

THE _°FMT16* BIT

sSET THE FORMAT BIT PER DPB.A+1
XECUTE THE COMMAND
COMMAND

ECUTE THE COMMAND

o
@8
g

r~ -
<23
:

sz
w

S

n

8
'ﬁ FOR_TYPEOUT
-Oﬂlﬁ ASCll
DIGIT(S)
S$ LEADING ZEROS

"Meafefte Se B 8o

'ABA_SN# *
DIGITS TO TYPE
AL NUMBER

T THE NEXT DIGIT

0900000000000V Ve 00
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e
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(< 2 l=T- 3

b S

zF

S

00

000060

8s:
064401 005416

1 001231
13737 001464 001137
.DSABL
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$CRLF
ERR. CT,SERMAX

:INTO R2

sMAKE IT ASCII
sSAVE IT

:TYPE
:ALL DIGITS TYPED?
. - mc"

sCR=LF
:SETUP MAX ERROR COUNT

SEQ 0053

p—_
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RES HERE

::///////II/////II//IIIlIII///////I/II////////Il/ll///l//ll//////
:*IN THE DESCRIPTIONS UF THE BELOW TESTS THE VARIABLES USED
'AND THEIR DEFAULT VALUES (UNLESS SPECIFIED OTHERWISE) ARE:

:*HNEHONIC VALUE VARIABLE

: *-------- - e e o o - W S .
e
:*R 1 ITERATIONS (REPEATS)
s 0 FIRST CYLINDER ADDRESS
'LC 560. LAST CVLINDER ADDRESS
s*1C 1 INCREMENT VALUE
*NC OF NC1 FC+IC NEH OR gODlFlED CYLINDER

ADDRRES
tNCZ LC-IC NEW OR MODIFIED CYLINDER
o ¥ ADDRESS

1T

ieFT 0 FIRST TRACK ADDRESS

s*LT 13. LAST TRACK ADDRESS

s*IT 1 INCREMENT VALUE

s *NT FT+IT NEW OR MODIFIED TRACK ADDRESS
1

:#FS 0 FIRST SECTOR ADDRESS
;%LS 30. LAST SECTOR ADDRESS

M
2 lIIIIELILIEEIII 2222200000 000000200008088000000000000100000011111
.SBTTL SEEK TESTS

T
:*THE SEEK TESTS WILL BE EXCUTED USING IMPLIED SEEKS. THESE
:«IMPLIED SEEKS WILL BE PERFORMED BY ‘READ HEADER AND
:«DATA'’ COMMANDS TO TRACK 'FT'' SECTOR ‘FS'* OF THE DESIRED CYLINDER.
;4THE ORD COUNT WILL BE SET SUCH THAT ONLY THE CYLINDER AND
:#TRACK/SECTOR WORDS OF THE HEADER ARE READ.

///////////////////////////////////////////////////////////////

Qtitttttlt*tttitttttttttt.ttitt.ttt.ﬂt.ll't'itttttttﬁttt.ti.itt

ATEST 0 RECAL/RANDOM SEEK TEST

-rnxs TEST WILL CAUSE THE DRIVE TO execure A RECA}IBRAT; connano
“«AND THEN SEEK TO A RANDOM CYLINDER BETWEEN

*«THE COMPLETION OF BOTH COMMANDS, STATUS xnoxcnroas ARE cnscxso
--ro ENSURE THAT NO ERRORS OCCURRED.

CARRRARARRRRARARARARAAR NN RRRAARRAARAAARAAARAAARAAAAAAAAAAARAAAAS

00544 t410:

00544 oog;4o NOP
005444 033737 001560 001332 BIT BITS+<0*2>, TSTNMS D0 THIS TEST?
005452 oo1og; BNE 5 :BR IF YES
005454 000137 005704 JMP fsT1 *NO==JUMP TO TEST1
12737 001116 MOV :o srsrnn :SET TEST #0 AND CLEAR (SERFLG)
737 *LOAD THE PARMETERS FOR THE TEST
12737 531 001124 MOV nésro sman *SETUP THE LOOP ON ERROR ADDRESS
13737 g 1% 0 MOV apr.srtne *GET THE ITERATION COUNT
737 1 001131 MOVB 3 SERMAX *MAX ERRORS ALLOWED FOR TEST
737 1240 MOV fESTN 2:SET TEST NUMBER IN APT MAIL BOX
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T RECAL/RANDOM SEEK TEST
055 32777 010000 173424 BIT #5W12,3SWR ;INHIBIT TYPING TEST NUMBER ?
5S 1406 BEQ .16 :BR IF YES
005532 104401 837 65 TYPE MSGTST “TYPE 'TEST'
005536 01374 1240 MOV $TESTN,=(SP)  ::SAVE STESTN FOR TYPEOUT
005542 10440 TYPOS ::G0 _TYPE==OCTAL ASCII
005544 885 .BYTE 5 SSTYPE 2 DIGIT(S)
005545 .BYTE +:SUPPRESS LEADING ZEROS
46 005546 11;737 000107 036510 MOVB  #RECAL,.PPB.A+2 :RECAL=COMMAND
47 0055564 113737 002340 036540 MOVB  FS,DPB.E+10 :FS
48 005562 113737 002332 036541 MOVB  FT.DPB.B+11 SFT
49 005570 013737 002326 036542 MOV LC.DPB.B+12 :LC
70 005576 012737 oosrog 001350 MOV SEXITO.BYPASS :GO TO EXITO ON ERROR
8332?3 012737 005612 001122 S MOV #TESTO,SLPADR  ;SETUP LOOP ADDRESS
005612 012706 001100 MOV #STACK,SP :SET UP STACK POINTER
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
5644 013746 022600 MOV $SHINUM,=(SP)  :USE THE HIGH RANDOM NUMBER
005650 005046 CLR -(SP) *UPPER DIVIDEND
005652 013746 002326 MOV LC,=(SP) *FORM THE DIVISOR
005656 oos;1e INC (SP) * INCREMENT
5 163716 002324 Su8 FC,(SP) *SUBTRACT THE LOWER LIMIT
5 004737 022604 JSR PC,$DIV *DIVIDE
005670 062637 036542 ADD (SP)+,DPB.B+12 :ADD THE REMAINDER TO THE INITIAL CYLINDER
83?2;2 005726 = ST (SP)+ *DISCARD THE QUOTENT
005676 004037 024244 JSR RO,CALL.B :GO EXECUTE THE COMMAND
o 005702 000004 EXITO: SCOPE *CALL SCOPE ROUTINE
78
79 33 tttttttttttttttttttttttttttttttttttttttﬁtttttttttttttttttt.tttt
S*TEST 1 SEEK/SEEK TEST
:«THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK
s#CYCLE TO 'LC™, "LT™, "LS'° FOLLOWED BY A REVERSE SEEK CYCLE TO
TeFCT, “FT', "FS''. AT THE COMPLETION OF EACH SEEK, THE PROPER
*«INDICATORS 'ARE EXAMINED TO ENSURE PROPER OPERATION.
1 ttttttttttttttttttt.ttttitttttttltttiittttttttttttttttttttttttt
005704 s11:
005704 002;49 NOP
005706 033737 001562 001332 BIT BITS+<1#2>, TSTNMS :D0 THIS TEST?
005714 oo1oo; BNE .46 :BR IF YES
005716 000137 006112 JMP TsT2 ‘NO=-=JUMP TO TEST2
005722 omgr 1 001116 MOV #1,8TSTNM :SET TEST #1 AND CLEAR (SERFLG)
005730 004737 359994 JSR PC.LODPRM *LOAD THE PARMETERS FOR THE TEST
005734 015737 764 001124 MOV NTEST1,.SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
oosras 013737 002322 001250 MOV RPT,STIMES *GET THE ITERATION COUNT
00575 1157 7 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
005756 012737 000001 001240 MOV #1,$TESTN *:SET TEST NUMBER IN APT MAIL BOX
005764 032777 010000 173162 BIT #SW12,aSWR ;INHIBIT TYPING TEST NUMBER ?
005772 A BEQ “BR IF

1406 416 :BR IF YES
005774 104401 037265 TYPE LMSGTST :TYPE °TEST'
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SEEK/SEEK TEST

SRRE

ey P .

110

S 855550

:§8~§§ RRSVEE RRNFON

&

&

006215

013746 001240
10464 §

28282323
GEES

23

g8&e
ceue

;ECD
puurd
N

NONSNNNNSN
N W NN
N NNNNNYN NNONO
o
N
W
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O O=00
N WD

010000

8‘3,7265
1240

Y _ s
2228
SN85
S5S8

&3

Hi: el
012737 886?55

s
826541

001
001122

001332

001116

172754

TEST1:

EXIT1:

S$TESTN,=(SP)

;

N = =00

#EXIT1,BYPASS
#TEST1,SLPADR

#STACK,SP
RO,CALL.C
RO,CALL.B

;:SAVE STESTN FOR TYPEOUT
;.60 T\'PE"'OCTAL ASCI1
ssTYPE 2 DIGIT(S

: ; SUPPRESS I.EADING ZEROS

sCLEAR BAD SECTOR ENCOUNTER FOR THE DRIVE

.GO TO EXIT1 ON ERROR
:SETUP LOOP ADDRESS

;SET _THE STACK POINTER
;G0 EXECUTE THE COMMAND
;G0 EXECUTE THE COMMAND
:CALL SCOPE ROUTINE

-+ 3322222222833 22 2333332222222 13 i d it dadiiddiddididdidl

INCREHENTISEEK TEST
;*THIS TEST WILL COMMAND

s«TEST 2

tC'II.lNDER ADDRESS FROM "FC" T0 ‘1C"’

ORWARD SEEK CYCLES TO ADVANCE THE

BY THE _INCREMENT "‘IC'‘.

tH'l N THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS
s*"LC"" REVERSE SEEK CYCLES ARE INITIATED; STARTING

;*AT THE LAST LEGAL "NC"'

AND DECREMENTING BY “‘Ir*

s*UNTIL *NC'* IS LESS THAN *°FC''. AT THE COMPLETION OF EACH
;*SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO
; *ENSURE PROPER OPERATION.

3213223332222 2321321223332 22332t dddatid i iiidisddl

tér2:
NOP
BIT
BNE
JMP

1$: MOVB

81 rs+<2'2> Tsrms

TSTS

nz srsrun
DPRM
crésrz $LPERR
RPT,STIMES
ogs SERMAX
$TESTN

#5W12,3SWR
1 6

TST
iresrn -(SP)

5

#18, SLPADR
Fs, 699 8+10
FT.DPB.B+11
lEXl .BYPASS

go THIS TEST?
Ino--JunP TO TEST3

sSET TEST #2 AND CLEAR (SERFLG)
:LOAD THE PARMETERS FOR THE TEST
;SETUP THE LOOP ON ERROR ADDRESS
;GET THE ITERATION COUNT
:MAX_ERRORS ALLOWED FOR TEST
:2SET TEST NUMBER IN APT MAIL BOX

IMIBIT TYPING TEST NUMBER ?
:BR_IF YES

sTYPE °'TEST'®

..SAVE S$TESTN FOR TYPEOUT
60 VPE“OCTAL ASCII

.."PE 2 DIGIT(S)
: :SUPPRESS LEADING ZEROS

:ggﬂ? LOOP ADDRESS

:FT
;GO TO EXIT2 ON ERROR

SEQ 0056
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T INCREMENT/SEEK TEST

TEST2:
113 81 7;7 83%35‘ 836542 MOV rc ope B+12 SFC
1 12737 254 001124 MOV LPERR *SETUP THE ERROR LOOP ADDRESS
: 012706 001100 —— MUY ashcx SP *LOAD THE STACK POINTER
1%? 0049 7 024244 JSR RO,CALL.B :GO EXECUTE THE COMM’ND
1 g g 7 % 30 036 42 ADD 1C.DPB.B+1 *MOVE TO NEXT CYLINDER
15 737 036542 CMP LC.DPB.B+1 S0UT OF CYLINDERS?
124 337 BGE INCSK *NO==BRANCH
125 013737 oozgza 036 42 MOV I.C DPB.B+12
126 012737 006316 001124 MOV SLPERR :SETUP THE ERROR LOOP ADDRESS
i 012706 001100 Wt MOV csfacx SP *LOAD THE STACK POINTER
128 004037 024244 JSR RO, CALL.B :GO EXECUTE THE COMMAND
129 163737 002330 036542 SUB 1C.DPB.B+12
130 023737 002324 036542 CMP FC. opa B+12
131 003767 BLE DECSK
}"ii 000004 EXIT2: SCOPE :CALL SCOPE ROUTINE
140
1‘1 tttitttt!tt'tttttttttttttittttttttititt.ttttltttttttlttttlttt't

*TEST 3 STEPPING SEEK TEST
-nus TEST WILL COMMAND SEEK CYCLES TO CYLINDER 0, 1, 2

32, 128, 256 AND 512. AT THE COMPLETION OF éAcn
-séex COMMAND THE PROPER INDICATORS ARE EXAMINED TO ENSURE
*«PROPER OPERATION.

AR RARANRRAANAARAANAN A RN AAAARAAAAAAAAAAAAAARAA AR AA NS

006354 t813:
006354 ooo;l.o NOP
006356 033737 001566 001332 BIT ans¢<3-2> TSTANMS D0 THIS TEST?
006364 omoo; BNE :BR IF YES
006366 000137 006574 JMP A *NO-=JUMP TO TEST4
006372 012737 oooog‘ 001116 MOV ;3 srsm :SET TEST #3 AND CLEAR (SERFLG)
006400 004737 0237 JSR ODPRM *LOAD THE PARMETERS FOR THE TEST
006404 o1§737 886513 001124 MOV nésr SLPERR :SETUP THE LOOP ON ERROR ADDRESS
006412 013737 zsi 001220 MOV RPT.STIMES *GET THE ITERATION COUNT
006420 nsgr 000031 001131 MOVB 55 SERMAX *MAX ERRORS ALLOWED FOR TEST

- 006426 012737 000003 001240 MOV #3,$TESTN $:SET TEST NUMBER IN APT MAIL BOX
006434 032777 010000 172512 BIT #SW12,aSWR .-muan TYPING TEST NUMBER ?
006442 001406 BEQ 16 :BR IF YES
006444 104401 337 65 TYPE GTST STYPE 'TEST®
006450 01374 1240 MOV !resm.-(sm ..SAVE $STESTN FOR msour
006456 10440 TYPOS 60 vpe-ocm ASC1I
oou.sg 00 .BYTE s SSTYPE 2 DIGIT(S)
00645 .BYTE : 3SUPPRESS LEADING ZEROS

143 006460 012737 1125 MOV #18, SLPADR ;SETUP TEST LOOP ADDRESS

144 006466 113737 540 18: MOV8  FS,.DPB.B+10 FS

145 006476 113737 ; 36541 MOVE  FT.DPB.B+11 FT

149 ooe§¢1)§ 012737 1350 s MOV SEXITS.BYPASS :GO TO BYPASS ON ERROR

150 33251 1 7;7 3863?‘ 836542 MOV rc DPB.B+12 :FC

151 006516 012737 03 1124 MOV *SLPERR seruv THE ERROR LOOP ADDRESS
%sia 1 09 gg MOV 3h\cx SP :LOAD THE STACK POINTER

152 0065 4244 JSR RO, CALL.B so EXECUTE THE COMMAND
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STEPPING SEEK TEST
153 006534 013701 233
R g
s 58t Wi
1 006§2$ 7 024244
157 006 806 1
158 006 291 7 002326
159 0065 g 003770
160 00657
161
169
170
R oo
006576 8%%%39 001570
006604 00102;
006606 0001 007206
006612 012737
006625 737 023734
0066;& 012737 006744
006632 013737 002322
006640 112737 31
- 006646 012737
006654 032777 010000
006662 001406
006664 104401 037265
006670 013746 001240
006674 10440
00667 002
00667 000
17§ 006700 012737 7
173 006706 113737
174 006714 113737 3
182 8827 §§§ 7
006 92; 010000
006740 001401
006742 005102
006744
183 006744 013701 2324
184 882750 59;7 14
185 006754 15 4 754
7 127 1"
189 7 101 54
i s gy ded
189 003 1‘05

001124

172272

001124
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MOV 1C.R1 :CVLINDER 1
MoV #. . SLPERR sSETUP_THE ERROR LOOP ADDRESS
MOV #STACK ., SP sLOAD THE STACK POINTER

18: MOV R1.DPB.B+12 sDESIRED CYLINDER
JSR RO,CALL.B ;G0 EXECUTE THE COMMAND

ASL R1 sMOVE TO NEXT CYLINDER
CMP R1.LC :DONE?
BLE 1$

:NO=-=LOOP
EXIT3: SCOPE :CALL SCOPE ROUTINE

3221222222222 3 2222222223 T2 2R i dt it it diiddddiddl)

ITEST 4 OSCILLATING SEEK TEST

;*THIS  TEST WILL, COMMAND SEEK (VCLES FROMFC TO NC AND BACK

;+70 NC™ STARTS AT "FC™ AND INCREMENTS BY “’IC'' UP TO CYLINDER
$70c+ Criien 1S DECREMENTED BY “1¢" BACK T0 CFLINDER “FC'', AT THE
:«COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
:*EXAMINED TO ENSURE PROPER OPERATION.

CARARRAARRRARAAAAANAAERAERRANAARNRARAAAARRAAAANAAAAAAAA AR bd

t874:
NOP
BIT BITS+<4*2>, TSTNMS :D0 THIS TEST?
BNE +6 IF YES
JMP 1sTS *NO=-=JUMP TO TESTS
MOV #4,$TSTNM ;SET TEST #4 AND CLEAR (SERFLG)
JSR PC .LODPRM *LOAD THE PARMETERS FOR THE TEST
MOV #TEST4,SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
MOV RPT,STIMES *GET THE ITERATION COUNT
MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
MOV #4,$TESTN $:SET TEST NUMBER IN APT MAIL BOX
BIT #SW12,3SWR :INHIBIT TYPING TEST NUMBER ?
BEQ 16 :BR IF YES
TYPE ST :TYPE °'TEST®
MOV irsstn -(SP)  ::SAVE STESTN FOR TYPEOUT
TYPOS $3G0 TYPE--OCTAL ASCII
.BYTE 5 S3TYPE 2 DIGIT(S)
.BYTE :3SUPPRESS LEADING ZEROS
MoV #18, SLPADR -ssrup LOOP ADDRESS
18: MOVB  FS,.DPB.B+10 s
MOVE  FT.DPB.B+11
MOV csxxr4.avpnss so TO EXIT4 ON ERROR
CLR SCLEAR STALL SWITCH (NO STALL)
BIT #SW12,C.SWR *STALL REQUIRED?
BEQ TEST4 *NO=--BRANCH
coM R SYES==SET SWITCH
TEST4:
MOV NC TO FC
CLR srALLo : START Af zeno IF STALLS REQUIRED
MOV SLPERR ETUP THE ERROR LOOP ADDRESS
MOV cszcx SP oao THE STACK POINTER
18: MOV R1,DPB.B+12 :NC
JSR RO.CALL.B 260 EXECUTE THE COMMAND
ST R SSTALL?
BEQ 2 *NO=--BRANCH

SEQ 0058
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TING SEEK TEST
037 025220 JSR RO,STALL :YES=GO TO STALL ROUTINE
14 LWORD  STALLO :TIME POINTER
137 802324. 036542 28: MOV FC,DPB.B+12 SFC
9 7 026244 JSR RO, CALL.B *GO EXECUTE THE COMMAND
S TST R sSTALL?
161 BEQ 3 *NO=-=BRANCH
037 025220 JSR RO,STALL SYES==G0 TO STALL ROUTINE
14 . WORD srisu.g TIME POINTER
; 0014 INC STALLO :UPDATE THE TIME
7 001462 001436 CMP MXSTAL,STALLO ;TIME TO BIG?
347 BGT 18 *NO=-=BRANCH
ggsr 33"%3 CLR STALLO :YES=-START OVER AT ZERO
g1 3 38: ADD 1C,R1 :MOVE TO NEXT CYLINDER
020137 002326 CMP R1.LC SLAST CYLINDER COMPLETED?
gno BLE 18 *NO==BRANCH
013701 oo;sze MOV LC.R1 *SET NC TO LC
012737 007072 001124 MOV #. SLPERR SSETUP THE ERROR LOOP ADDRESS
01 739 °22,‘°2 MOV #STACK,SP *LOAD THE STACK POINTER
010137 03654 48: MOV R1,DPB.B+12 *NC
004037 024244 JSR RO.CALL.B *G0 EXECUTE THE COMMAND
00570 TST R2 SSTALL?
00140 BEQ $ *NO=-BRANCH
004037 025220 JSR RO,STALL tYES=-GO TO STALL ROUTINE
0014 LWORD  STALLO *TIME POINTER
013737 002326 036542 58: MOV LC,DPB.B+12 :LC
004037 024244 JSR RO.CALL.B *60 EXECUTE THE COMMAND
oos7o§ TST R2 :STALL?
00141 BEQ 6$ :NO=-=BRANCH
004037 025220 JSR RO,STALL ‘YES==G0 TO STALL ROUTINE
oou.s; .WORD  STALLO TIME POINTER
oosgg 001436 INC STALLO :UPDATE STALL TIME
023737 001462 001436 CMP MXSTAL,STALLO ;TIME TOO BIG?
003347 BGT 4$ *NO--BRANCH
005037 001436 CLR STALLO :YES=-SET STALL TIME BACK TO ZERO
163701 002330 68: SUB 1C.R1 :NEXT CYLINDER
020137 002324 P R1,FC :DONE?
002340 BGE /X *NO==BRANCH
000004 EXIT4: SCOPE :CALL SCOPE ROUTINE
:;ttt...tt!tttttttttttti.tt'ttttt'tttttttttttt..t'.t!tttt'ttttttt
S*TEST S CONVERGING/DIVERGING SEEK TEST
;#THIS TEST WILL CAUSE THE DRIVE TO EXECUTE, FORWARD AND REVERSE
:#SEEKS FROM "NC1" AND "NC2'* RESPECTIVELY, !NC)' WILL BE {ycnenemeo
;eBY “IC'* AND ‘NC2'' WILL BE DECREMENTED BY “'IC’" UNTIL "NC1'' IS
:*GREATER THAN THE INITIAL VALUE OF ‘NC2" AND *NC2'* IS
“«LESS THAN THE INITIAL VALUE OF ‘NC1''. AT THE COMPLETION OF
:+EACH_SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO
:*ENSURE PROPER OPERATION. "NC1'* AND *NC2'* DEFAULT TO
s«"FC'* AND ‘LC'* RESPECTIVELY.
%g;;ttttttttttt.tt'tltl’t"t.'!itttt'tiitt'.tt.ilttttttttttl‘lttttt
093242 -
3737 001572 001332 BIT BITS+<5+2>, TSTNMS D0 THIS TEST?
1 BNE 3 :BR IF YE

00 og; " IF YES
0001 007432 JMP TST6 :NO==JUMP TO TEST6
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T CONVERGING/DIVERGING SEEK TEST
007224 8027 7 S 001116 MOV cs.stsm ;SET TEST #S AND CLEAR (SERFLG)
007 737 JSR PRM LOAD THE PARMETERS FOR THE TEST
007 012737 gt.s 001124 MOV nés SLPERR ssrup THE LOOP ON ERROR ADDRESS
007244 013737 ; 1220 MOV m.stines *GET THE ITERATION COUNT
007 s 112737 oo%o 1 001131 MOV8 'i SERMAX *MAX ERRORS ALLOWED FOR TEST
012737 000005 001240 MOV L$TESTN ::SET TEST NUMBER IN APT MAIL 80X
032777 010000 171660 BIT #SV12,aSWR muan TYPING TEST NUMBER ?
001406 BEQ 16 *BR IF YES
g 104401 037265 TYPE GTST STYPE 'TEST®
013746 001240 MOV irssm.-(sn *;SAVE STESTN FOR TYPEOUT
10440 TYPOS 2360 TYPE=-OCTAL ASCII
0073 002 .BYTE 5 S:TYPE 2 DIGIT(S)
007311 000 .BYTE : SSUPPRESS LEADING ZEROS
241 007312 otgm 007320 001122 MOV #18,SLPADR :SETUP LOOP ADDRESS
242 007320 113737 002340 036540 18: MOVB  FS.DPB.B+10 :FS
243 007326 113737 002332 036541 MOVE  FT.DPB.B+11 SFT
7 88;3 012737 007430 001350 ol MOV NEXITS.BYPASS :GO TO EXITS ON ERROR
248 007342 013701 002324 MOV FC.R1 :START NC1 AT rc
49 00734 01370; oo;s & MOV LC.R2 *START NC2 AT L
250 007352 012737 007352 001124 MOV #. SLPERR :SETUP THE moa LOOP ADDRESS
007 012709 001100 MOV #STACK,SP LOAD THE STACK POINTER
007 010137 0365642 18: MOV R1,DPB.B+12 NC1
252 007370 00403 o;zg:.r. ISR RO.CALL.B .so EXECUTE THE COMMAND
253 007374 010237 036542 MOV R2.DPB.B+12 NC
254 007400 004037 024244 JSR RO.CALL.B :G0 EXECUTE THE COMMAND
55 007404 063701 002330 ADD IC.R1 *NEXT NC1
256 007410 16370; 002330 SUB IC.R2 SNEXT ucz
257 007414 020137 002326 P RT.L *DONE?
007420 003003 BGT ExiT : YES=-BRANCH
261 007422 020237 002324 CMP R2,FC :?
26% 007426 002356 BGE 1$ :NO--BRANCH
52‘ €~7430 000004 EXITS: SCOPE *CALL SCOPE ROUTINE
273
27‘ . X 1222231322323 232232222322232222331188338 3333833332333 3333333 3233233434}
S*TEST 6 SERVO ADDRESS!NG Losl,c NOISE sensmoa
:2IN THIS TEST A SEEK IS g WNC'* THEN A SEEK
mcq., THEN NC+1 THEN NC+ men m:¢ THEN NC+5. NOW wc ls UPDATED
SeBY ‘'IC'* AND THE ABOVE SEQUENCE IS REPEATED UNITL ‘1C
aexcg go BY ANY OF THE ABOVE VALUES. THE INITIAL mue or "NC**
AT THE COMPLETION OF EACH SEEK COMMAND THE
'pnopsn INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.
X 2133322313322 33123¢81%2z22zszt32121s¢:3t238it3333 3333333833333 3332333731 ]
007432 ?sre
007432 ooo;t.o NOP
007434 &3’3 37 001574 001332 BIT BITS+<6+2>, TSTNMS D0 THIS TEST?
007442 001 BNE +6 :BR IF YES
7 000137 007722 JMP 1314 *NO==JUMP TO TEST?
007450 012737 001116 MOV 06 srsm sSET TEST #6 AND CLEAR (SERFLG)
oonss 737 7 JSR PRM :LOAD THE PARMETERS FOR THE TEST
00746 1;7 7 5 1124 MOV nésre SLPERR ss TUP THE LOOP ON ERROR ADDRESS
%%g 1}2;; 3 1220 MOV RPT,STIMES *GET THE ITERATION COUNT

MOvB #25., SERMAX :MAX ERRORS ALLOWED FOR TEST
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16

007504 012737
032777
1406

O==0
- e b b
Num
i

~N~N

—2ON = =
PPN NN
NN
WO
NN

o
QLSR&

3
838
R
882
ONO =
~NSNNN

0077

0077 000;40
033737

007732 001

007734 0001

007740 012737
007743 §04737
00775 12737

000006
010000

337265
1240

007544
0053‘0
002332
007720
002324
002356
000005
007602
001100
036542
026244
000004
024244
000003
024244
000002
024244
000001
02426§

00000
024244
002330

001576
010320

7
8%0056

001240
171434

001124

036542
036542
036542
036542
036542

001332

001116
001124

18:

TEST6:

1$:

EXIT6:

::ttttttttﬁtt.t't.t.t".ittt....Q..t...tl..'Qit.l.'ttittttt.ttt'.

SCOPE

s*TEST 7

3e'LCY,
*+READING A SECTOR FROM T

s*OF POSITIONING OCCURS
s*BETWEEN PARAMTERS ‘FT

tsr7:

NOP
BIT
BNE
JNP
MoV

JSR
MoV

2 07:05:59 PAGE 13-7
OR

#6,$TESTN
#5W12,3SWR
+16

"MSGTST
$TESTN,=(SP)
2

0

#1$ ,SLPADR
FS.DPB.B+10
FT,0PB.B+11
#EXIT6,BYPASS

#1.,0PB.B+12
RO,CALL.B
#3.0PB.B+12
RO,CALL.B
IC.R1

RANDOM SEEK TEST

;*THIS TEST PERFORMS RANDOM SEEK OPERATIONS BETWEEN CYLINDERS °‘FC’

AFTER EACH SEEK, THE POSITION OF THE DRIVE 1S VERIFIED BY

HE CURRENTLY ADDRESSED CYLINDER AND TRACK.

s*THE TRACK ADDRESS 1S INCREMENTED FOR EACH SEEK SO THAT VERIFICATION
.UzasG.Eegﬂ HEAD. TRACK ADDRESSES ARE INCREMENTED

s AR AARRAARRRAAAAAAARCANERRNANARRRRARARAAAAAARARAAAAAAASCAACRRACASE

BITS+<72>, TSTNMS -D0 THIS TEST?

. +6 :BR IF YES

1sT10 *NO==JUMP TO TEST10

#7.8TSTNA ;SET TEST #7 AND CLEAR (SERFLG)

PC Logm *LOAD THE PARMETERS FOR THE TEST
#TEST7.SLPERR  :SETUP THE LOOP ON ERROR ADDRESS

ssSET TEST NUMBER IN APT MAIL BOX

sINHIBIT TYPING TEST NUMBER ?
;BR _IF YES

sBR I

:TYPE °TEST'

::SAVE STESTN FOR TYPEOUT
::G0 TYPE==-OCTAL ASCII
::TYPE 2 DIGIT(S)
::SUPPRESS LEADING ZEROS

:;ETUP LOOP ADDRESS

:FT

G0 TO EXIT6 ON ERROR
:PICKUP *FC"

*FORM LAST CYLINDER THAT
1S AVAILABLE FOR TESTING
*SETUP THE ERROR LOOP ADDRESS
*LOAD THE STACK POINTER
*LAST CYLINDER
:xgs-—wwcu

Z-gg&xecure THE COMMAND
Eg&;xecure THE COMMAND
Egg*gxecuts THE COMMAND
E'G‘g’ XECUTE THE COMMAND
Eso*gxfcurs THE COMMAND

sNC
;GO EXECUTE THE COMMAND

sCALL SCOPE ROUTINE

SEQ 0061
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RANDOM SEEK TEST

007760 013737 oozsig 301250 MOV RPT,STIMES
0077 1157 7 88380 01131 MOVB c;s. SERMAX
007774 012737 7 001240 MOV #7,$TESTN
010002 032777 010000 171144 BIT #5W12,aSWR
010010 001406 BEQ 416

010012 104401 037265 TYPE MSGTST

010016 013746 001240 MOV $TESTN,=(SP)
010022 10440 TYPOS

010024 002 BYTE 2

010025 000 BYTE 0

010026 113737 002332 036541 MOVE  FT,DPB.B+11
010036 112737 000105 036510 MOVB  #SEEK,DPB.A+2
010042 012737 010316 001350 MOV #EXIT? ,BYPASS
010050 012737 010056 001122 MOV #TEST?,SLPADR
010056 013704 03136¢ TEST?: MOV RMADR , R4
010062 012709 001100 MOV #STACK, SP
010066 013737 002324 036542 MOV FC,DPB.B+12
010074 023737 002324 002326 CMP FC,LC

010102 oo14§; BEQ 1%

010104 004737 022502 JSR PC, SRAND
010110 013746 022600 MOV $SHINUM, = (SP)
010114 005046 CLR -(SP)

010116 013746 002326 MOV LC,=(SP)
010122 005216 INC (SP)

010124 163716 002324 SUB FC,(SP)

010130 004737 022604 JSR PC.$DIV

010134 062637 036542 ADD (SP)+,DPB.B+12
010140 005726 ST (SP)+

8181?5 013737 036542 036520 - MOV DPB.B+12,DPB.A+1
010150 012737 010150 001124 MOV #..SLPERR
010156 012706 0011 MOV #STACK,SP
010162 004037 024076 JSR RO, CALL.A
010166 012737 010166 001124 MOV #..SLPERR
010174 012706 0011 MOV #STACK, SP
010200 113764 036506 000010 MOVB  DPB.A,RMCS2(R4)
010206 016446 MoV RMLA(R&) ,=(SP)
010212 006316 ASL (SP)

010214 006316 ASL (SP)

010218 000316 SWAB  (SP)

010220 105766 000001 ISTB  1(SP)

010554 081401 BEQ 28

010226 105216 INCB  (SP)

010230 10521 2s: INCB  (SP)

o1ozgg 112637 036604 MOVB  (SP)+,DTADPB+10
0102 8(1)3746 002426 MOV PRMLMT+16,~(SP)
010242 00521 INC (SP)

010244 122637 036604 (MPB  (SP)+,DTADPB+10
o1o§so 103007 BHIS  4$

010252 10340; BLO 3$

010256 105037 036604 CLRB  DTADPB+10
010260 gs BR 113

8}3 95 95%} 7 000001 036604 2§: MOVB  #1,DTADPB+10
010270 004037 024244 JSR RO,CALL.B

sGET THE ITERATION COUNT
sMAX ERRORS ALLOWED FOR TEST
ssSET TEST NUMBER IN APT MAIL BOX

;INHIBIT TYPING TEST NUMBER ?
:BR _IF YES

sTYPE "TEST'

s:SAVE STESTN FOR TYPEOUT
::60 TYPE--OCTAL ASCII

ssTYPE 2 DIGIT(S)
s ;SUPPRESS LEADING ZEROS

:LOAD STARTING TRACK ADDRESS

* SEEK=COMMAND

:ERROR TERMINATION ADDRESS

*SETUP THE LOOP ON TEST ADDRESS
*UNIBUS ADDRESS OF THE RH/RM
*SETUP THE STACK POINTER

:INITIAL CYLINDER ADDRESS

SCYLINDER LIMITS THE SAME ?

*BR IF THEY ARE

“CYCYLE THE RANDOM NUMBER GENERATOR
*USE THE HIGH RANDOM NUMBER

:UPPER DIVIDEND

*FORM THE DIVISOR

* INCREMENT

:g?e}gecr THE LOWER LIMIT

SADD THE REMAINDER TO THE iNITIAL CYLINDER
*DISCARD THE QUOTENT

2 :COPY NEW CYLINDER ADDRESS

sSETUP_THE ERROR LOOP ADDRESS
sLOAD THE STACK POINTER

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
sPUT_ADDRESS IN LOWER BYTE
:IN Tl,"_lE 1ST 20% OF SECTOR ?

sBR IF YES
s INCREMENT THE SECTOR ADDRESS
s INCREMENT THE SECTOR ADDRESS

sLOAD THE DPB

sPUT LAST SECTOR ADDRESS ON THE STACK
s INCREMENT IT

sNEW SECTOR ADDRESS TOO LARGE ?

:BR IF NOT

*BR IF ADDRESS IS 2 GREATER
RESET TO SECTOR ADDRESS 0

s CONT INUE
sRESET ADDRESS TO SECTOR 1
;60 EXECUTE THE COMMAND

SEQ 0062




RANDOM SEEK TEST

361 010274
; 010300
010306
010310
367 010316
368
379
380
010320
010320
010322
010330
010332
010336
010344
010350
010356
010364
010372
381
010400
010406
010410
010414
010420
010422
010423
382 010424
383 010432
384 010440
5 010446
010454
7 010462
388 010470
392 010476
010504
393 010504
394 010510
010510
395 010514
396 010520
97 0105;2
98 0105
99 010536
400 010544

183737

113737
000004

gsc:
e

Nd
I W

80 O=00
W eadadad
=N NNWNY
&H ~
S: W

~

- =
KRR
~
&~
o

8?§rsr
063737

036541
0365641

002332

001600
010564

000010
010000

037265
001240

010432

002350

002334
036541

001332

001240
170546

36564
36542

EXIT?:

INCB
CMPB
BLOS
MovBs
SCOPE
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DPB B+11

?011 AT
EXIT
FT.0PB.B+11

'INCREHENT THE TRACK ADDRESS
XIMUM ?

'an IF NOT
*RELOAD STARTING TRACK ADDRESS
SCALL SCOPE ROUTINE

ttttttatttttttttttttttttttttttttttttlttttt.tttttitttttttttttttt
S*TEST 1

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

*BEGINNING WITH CYLINDER °FC',
;+BETWEEN "FC' AND °LC' FROM CYINDER ‘FC'.

ALL SEEKS TEST

THE TEST SEEKS TO EACH CYLINDER
THE BEGINNING CYLINDER

:*ADDRESS IS 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.

X3122222 2222232233323 2333322283332 2 i it dididditiadddd]

t8110:

1$:

TEST10:

1$:

NOP
BIT
BNE
JMP

BITS+<10%2>,TSTNMS
+6 ;BR

st

010.$TSTNH
LODPRM

crésr1o SLPERR

RPT,$TIMES

#25.  SERMAX

#10.$TESTN

#SW12,aSWR
16

GTST

irssrn.-(sp)

3
0

#1$ ,SLPADR
,DPB.B+10

g DO THIS TEST?
NO--JUHP TO TEST1

sSET TEST #10 AND CLEAR (SERFLG)
;LOAD THE PARMETERS FOR THE TEST
;SETUP THE LOOP ON ERROR ADDRESS
:GET THE ITERATION COUNT

:MAX ERRORS ALLOWED FOR TEST
::SET TEST NUMBER IN APT MAIL BOX

égH{BIT TYPING TEST NUMBER ?
sTYPE 'TEST'

;sSAVE STESTN FOR TYPEOUT
::60 TYPE=--OCTAL ASCII

::TYPE 3 DIGIT(S)

s sSUPPRESS LEADING ZEROS

sSETUP THE LOOP ADDRESS
:SECTOR ADDRESS

;SECTOR ADDRESS

:TRACK ADDRESS

:TRACK ADDRESS

;STARTING CYLINDER ADDRESS
: STARTING CVLINDER ADDRESS
:TEST ABORT EXIT

;SETUP THE STACK POINTER

360 EXECUTE THE COMMAND
:60 EXECUTE_THE C

COMMAND
: INCREMENT THE ENDING CYLINDER ADDRESS

.CHECK £5 EXCEEDING MAXIMUM

sBR I
RESET ENDING CYLINDER ADDRESS
: INCREMENT THE STARTING ADDRESS

SEQ 0063

-



mnS5
CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 13-10 SEQ 0064
110 ALL SEEKS TEST

401 01055 2 0%3737 002326 036542 CMP LC.DPB.B+12 EXCEEDING MAXIMUM ?
402 010560 BGE 1$ :BR IF NOT
403 010562 000004 EXIT10: SCOPE ;CALL SCOPE ROUTINE




CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 14

TIMING TESTS

WNN = O V0NN -

PIN) = =2

0566 03?5%7 001602
0576 00013; 011426

288

~on

e
e

i

032777 010000

104401 037265
982742 80 40

EREECEE ER

33
3
9

oo
=]

So8S

CD\#‘E;
-~

001342
§11426

1976
0788

1

SIS

RRLEIXN

OO00OO0OO0OO0OO0O0 OCOO0O0O0O0O0 OO0O00O0O0 OO0O00O

e

1
12737 0
1

:

i
12737 01

004037

24

NNNNNNNN

b acad b e e o ) b b ad ol b b B e e BB b cmd omd el = e e )
~

agﬂﬂ“

o

OO0 000000
CDG%MUMﬂ‘GO-

6
4
4
6

170302

001122

01350

.SBTTL TIMING TESTS

SSIIIIITIITIIIIITIZ T EAIET0I0010000707707707770707717117107¢17117
s*THE TIMING TESTS WILL ENSURE THAT THOSE FUNCTIONS BEING

s*TIMED ARE WITHIN THE TOLERANCES SPECIFIED IN THE 'RM80

: *ENGINEERING SPECIFICATIONS'

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

tTESTS TrE MINIMUM, MAXIMUM AND AVERAGE TIMES WILL BE

*TYPED.
..I/I////////I/I//////III/I/II//I/////////////I///I//I///////////

SRRRRAARARAAAEAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAARAACOAEAREY

tTEST 1 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
;IS REPEATED 10 TIMES THEN THE AVERAGE TIME IS CALCULATED
:#AND CHECKED TO ENSURE IT IS UITHIN TOLERANCE
i LO LIMIT (16.67MS - 4.3%) = 15.97MS a 50/60 HZ.
¥ HI LIMIT (16.67MS + 3 5%) = 17 27MS @ 50/60 HZ.

SRERARRRARAAAAAAAAAAARAAA AR AARAAAAAAAAAAAAAAAAAAAAAAAAAARAAARAY

8111:

NOP
BIT BITS+<11+2>,TSTNMS :D0 THIS TEST?

BNE +6 :BR IF YES

JMP TsT12 NO-JUHP TO TEST12

MoV 011 STSTNH sSET TEST #11 AND CLEAR (SERFLG)
JSR :LOAD THE PARMETERS FOR THE TEST

MOV nésm.mm :SETUP THE LOOP ON ERROR ADDRESS
MOV T.STIMES *GET THE ITERATION COUNT

MOVB czs SERMAX  :MAX ERRORS ALLOWED FOR TEST

MOV #M1.$TESTN :;SET TEST NUMBER IN APT MAIL BOX

BIT #SW12,3SWR .IMIIBIT TYPING TEST NUMBER ?
16 :BR IF YES

BEQ
TYPE MSGTST rvpe *TEST®
MOV iresm =(SP)  ::SAVE STES'N FOR TYPEOUT
TYPOS ::60 rvpe-o.m. ASCII
.BYTE 3 S:TYPE 3 DIGIT(S)
-BYTE * SSUPPRESS mes ZEROS
TST CLKSTA :KW11=P CLOCK?
BGT 1$ SYES==START TEST
JMP exm1 *NO=-=JUMP TO EXIT11
18: MOV #.,SLPADR serur LOOP ADDRESS
JSR RO. SRCHOO :D0 A MASSBUS xun l RECAL
BR 2s’ *RETURN HERE IF NO ERROR
JMP mm *RETURN HERE IF ERROR
8%125 28: MOV SLPADR :ERROR LOOP ADDRESS
51 MOVB :stex m.»z + SEEK=COMMAND
CLR SUSE TRACK 0 c SECTOR 0
MOV P? m *STARTING CY % NDER
MOV csxx i.smss 260 TO EXIT1T IF ERROR
JSR :G0 EXECUTE THE COMMAND

SEQ 0065
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ik ROTATIONAL SPEED TIMING TEST
013795 81 764 26 000034 MOV FC,RMDC (R&) :FC
81 7 1 7:2 g MOV FS,=(SP) *FS
10776 1137 32 000001 MOVEB  FT.1(SP) SFT
11002 81 934 goooge MOV (SP)+,RMDA(RG) :LOAD FT/FS
11006 012737 011426 001222 MOV #EXITI1,$ESCAPE :;ESCAPE TO EXIT11 ON ERROR
11014 005005 CLR R :COUNT UP
1] :SETUP PARAMETER TABLE FOR RM80
56 011016 010046 MOV RO,=(SP :SAVE RO
§7 011020 n7% %yn MOVE  DTADPB,RO :DRIVE ADDRESS
58 011024 0327 100 001314 BIT #SW06,C.SWR :CHECK CONTROL SWR FOR 60 WZ.
;9 8110 2 801411 BEQ 33 :BR IF YES
1 011034 0127 ; 001650 MOV #T118,R3 SLOAD 50 HZ. TABLE FOR RM80
011040 0127 001gso 011414 MOV #T118.TPS0
011046 012737 001716 011422 MOV #SP118,TPS50
011054 19 BR 43 JEXIT
011056 012737 001640 011376 3$: MOV #T11A,TP60 SLOAD 60 HZ. TABLE FOR RM8O
011064 01 72; 001640 MOV AT11AR3
011070 012737 001710 011404 MOV #SP11A,TPS60
011076 012600 48: MOV (SP)+,R0 ;RESTORE RO
011100 240 NOP SEXIT
011105 TESTI1:
7§ 01110 015706 001100 MOV #STACK, SP ;SETUP STACK
7 011103 012701 000012 MOV #10. ,R1 :TIME 10 SEARCHES
7% 01111 0047;7 025664 JSR PC,STRTMR SINITIALIZE THE TIMERS
75 011116 012777 0113064 170404 MOV 248, aPkv SSETUP VECTOR IN CASE OF OVERFLOW
76 011154 012777 025662 020236 MOV #DORTI,SRMVEC  ;SETUP RMBO VECTOR
77 011132 005077 170400 18: CLR aPKB *START COUNTING AT ZERO
78 011136 015777 000131 170370 MOV #131,aPKCS SINT.EN., COUNT UP AT 100K HZ RATE
79 011144 012714 000131 MOV #SEARCH, (R6)  :START A SEARCH
80 011150 000001 WAIT :WAIT ON INTERRUPT
81 011152 045777 000101 170354 BIC #101,aPKCS :STOP THE CLOCK
82 M1160 032764 040000 000012 BIT #ERRRMDS(R4)  :ERROR?
83 011166 001411 BEQ 2 *NO=--BRANCH
84 011170 104412 SAVREG :SAVE RO-RS
011172 01270; 036574 MOV #DTADPB,R2 :DPB POINTER
011176 004737 035744 JSR PC,SVRH?0 *SAVE ALL THE RH/RM REGISTERS
011202 004737 023146 JSR PC.CNTCLR :60 CLEAR CONTROLLER
011206 1o¢41; RESREG :RESTORE RO=-RS
85 011210 10401 EMT 17
86 011212 005077 170320 28: CLR aPKB :START THE COUNT AT ZERO
87 011213 012714 000131 MOV #SEARCH, (R4)  :START A SEARCH
88 011222 012777 000131 170304 MOV #131,3PKCS :START THE CLOCK
89 011230 820991 WAIT :WAIT ON INTERRUPT
90 011232 042777 000101 170274 BIC #101,aPKCS :STOP_THE CLOCK
91 011240 032764 040000 000012 BIT #ERR.RMDS(R4)  :IS "ERR=1'%
92 011246 001411 BEQ 3s *NO=--BRANCH
93 011250 104412 SAVREG *SAVE RO-RS
011252 1z7g; 36574 MOV #DTADPB,R2 :DPB POINTER
011223 7 35744 JSR PC.SVRH?0 “SAVE ALL THE RH/RM REGISTERS
0112 737 023146 JSR PC.CNTCLR *G0 CLEAR CONTROLLER
011266 104413 RESREG *RESTORE RO=-RS
9% 011 7g 104017 EMT 17
95 01127 884737 025726 38: JSR pg.couut ;UPDATE THE COUNT
9 011276 s§o1 DEC R *DONE?
97 011 883‘14 BGT 1$ *NO=-BRANCH
98 011302 20 BR 5% SYES==GO TO THE EXIT
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222838 dg

ROTATIONAL SPEED TIMING TEST
1 83 777 099191 170222 4$: BIC #101,aPKCS :STOP THE CLOCK
100 011312 %176 CLR PS :DROP THE PRIORITY
101 011316 01 9 MOV (SP)+,RO :PC OF WAIT+
102 011 g 2 ST (SP)+ :POP INS.Pg FROM THE STACK
103 011 10441 SAVREG *SAVE RO-R
y14ma 036574 MOV #DTADPB,R2 :DPB POINTER
1 004737 035744 JSR PC,SVRH?0 SSAVE ALL THE RH/RM REGISTERS
011 004737 023146 JSR PC.CNTCLR :G0 CLEAR CONTROLLER
011340 104413 RESREG *RESTORE RO-RS
106 011342 1040 9 EMT 20
}gonuaomr 023146 58: JSR PC,CNTCLR ;G0 CLEAR MASSBUS CONTROLLER
107 o11§so 004737 °§§§‘° JSR PC,ST.CLK :INITIALIZE THE CLOCK
108 011354 012777 033526 ozogoe MOV #1SR, SRMVEC ;nssrone RH/RM INT. VECTOR
109 011362 032737 000100 001314 BIT #SW0é,C.SWR 160 H2?
128 011370 001007 BNE EXIT.A *NO-BRANCH
011372 004037 026166 JSR RO,TYPTIM STYPE THE TIMING
011376 001640 TP60: T11A *TABLE ADDRESS
011400 004037 026060 JSR RO,SPTYP STYPE THE SPEC
011406 001710 TPS60: SP11A
011406 000406 BR EXIT JEXIT
011410 004037 026166 EXIT.A: JSR RO,TYPTIM :TYPE THE TIMING
011414 001650 TPS0: T118 *TABLE ADDRESS
011416 004037 026060 JSR RO,SPTYP :
011422 001716 TPS50: SP11B :
}53 011424 000004 EXIT11: SCOPE *CALL SCOPE ROUTINE
139
140 32 ARRARAAARRAAARARAARRAR R RRARANAAAANARAAAAAAAARAAAAAAA AR AR AS
S*TEST 12 ONE CYLINDER SEEK TIMING TEST
S«THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
*«CYLINDER BY ONE UNTIL THE INCREMENT IS GREATER THAN THE
:«CYLINDER *LC’, THEN REVERSE SEEK TO CYLINDER ‘FC'. THE
:«TIME TO PERFORM EACH SEEK IS CHECKED TO ENSURE IT DOES NOT
S#EXCEED THE MAXIMUM TIME PERMITTED FOR A ONE CYLINDER SEEK.
*«MAXIMUM TIME IS 6.0 MS
N 2232230331233 13221332223828322%2%33223%3313133313333 3313333333338 3333423%]
011426 tsna:
011426 000240 NOP
011430 033737 001604 001332 BIT BITS+<12+2>,TSTNMS D0 THIS TEST?
011436 001 ; BNE . +6 :BR IF YES
011440 000137 012130 JMP TsT13 *NO==JUMP TO TEST13
011444 012737 12 001116 MOV #12,$TSTNA :SET TEST #12 AND CLEAR (SERFLG)
011452 004737 023734 JSR PC,LODPRM *LOAD THE PARMETERS FOR THE TEST
011456 myy mQu 001124 MOV #TEST12,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
011464 013737 00 gz 1220 MOV RPT,STIMES *GET THE ITERATION COUNT
011472 115737 ooSo 1 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
143 011500 012737 000012 001240 mov  #12,$TESTN ::SET TEST NUMBER IN APT MAIL BOX
]
011506 032777 010000 167440 BIT #5W12,aSWR ;INHIBIT TYPING TEST NUMBER ?
011514 001406 BEQ 416 ‘BR IF YES
011513 104401 837 65 TYPE MSGTST STYPE 'TEST'
011522 01374 1240 MOV $TESTN,=(SP)  ::SAVE STESTN FOR TYPEOUT
o11s§3 10440 TYPOS ::60 TYPE==OCTAL ASCII
0115 003 BYTE 3 SSTYPE 3 DIGIT(S)
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rd ONE CYLINDER SEEK TIMING TEST
011531 000
14§ 011532 005737 001342
143 011536 00 ;
1&9 011540 00g1 812126
147 0115646 012737 011544 001122
148 011552 004037 025500
g -
011564 0157 7 011564 001122
e Wik dlg Swid
011604 0137;7 805326 036520
011612 012737 01 1;6 001350
011620 004037 024076
0116%3 015703 001660
81%236 012737 012126 001222
162 011636 012706 001100
163 011642 013737 002324 036606
164 011650 005237 036606
165 011654 005005
166 011656 004737 025664
167 011662 015777 012034 167640
168 011670 012777 025662 017472
169 011676 005077 167634
170 011702 013764 036606 000034
171 011710 012714 000105
172 011714 012777 000131 167612
173 011722 000001
174 011726 042777 000101 167602
175 011732 032764 04 000012
176 011740 001411
177 011742 104412
011744 01270; 036574
011750 004737 035744
011754 004737 023146
011760 104413
178 011762 104017
179 011764 004737 025726
180 011770 005705
181 011772 001011
182 011774 005237 036606
183 01 023737 036606 002326
184 012006 002733
185 012010 012705 177777
186 012014 0007;9
187 01201 8053 036606
188 0120 053737 036606 002324
S
191 8120%4 7;7 090191 167472
19§ 12042 037 177776
19 1048 852600
194 01205 572
195 012052 10441
012054 012702 036574

1$:

2%:

TESTI12:

1$:

2%:

3s:

4S:

5%:

§5<JAN=82 07:05:59 PAGE 14-3

0 : :SUPPRESS LEADING ZEROS
CLKSTA :KW11=P CLOCK?
1$ $YES==START TEST
EXIT12 *NO==JUMP TO EXIT12
#..SLPADR *SETUP THE LOOP ADDRESS
RO. SRCHOO ‘DO A MASSBUS INIT. AND RECAL
:NO ERROR RETURN
EXIT12 *ERROR RETURN==SCOPE LOOP CALL
#.,SLPADR *ERROR LOOP ADDRESS
#SEEK,DPB.A+2  :SEEK=COMMAND
DPB.A+10 *USE TRACK O & SECTOR 0
FC,DPB.A+12 *STARTING CYLINDER
NEXIT12,BYPASS :GO TO EXIT12 IF ERROR
RO SALs.A *G0 EXECUTE THE COMMAND
#Ti2.R :PARAMETER POINTER
#EXIT12,8ESCAPE :;ESCAPE TO EXIT12 ON ERROR
#STACK, SP :SETUP STACK
FC.DTADPB+12  :START WITH BEGINNING CYLINDER
DTADPB+12 *INCREMENT THE BEGINNING CYLINDER
RS *SET THE UP/DOWN SWITCH TO UP
PC,STRTMR SINITIALIZE THE TIMERS
#58 ., aPkv *SETUP INCASE OF OVERFLOW
#DORTI,SRMVEC  :SET RM80 VECTOR
aPKB :START THE COUNTER AT ZERO
DTADPB+12,RMDC (R&) :LOAD DESIRED CYLINDER
#SEEK, (R4S :START A’ SEEK
#131,3PKCS *START THE CLOCK
:WAIT ON INTERRUPT
#101,aPKCS *STOP THE CLOCK
#ERRCRMDS(R4)  :ANY DISK ERRORS?
28 *NO=-BRANCH
*SAVE RO-RS
#DTADPB,R2 :DPB POINTER
PC.SVRH?0 *SAVE ALL THE RH/RM REGISTERS
PC.CNTCLR *60 CLEAR CONTROLLER
o *RESTORE RO-RS
PC,COUNT ;COUNT THIS SEEKS TIME
RS :UP OR DOWN?
4$ * DOWN=-BRANCH
DTADPB+1 *MOVE TO NEXT CYLINDER
DTADPB+12,LC  ;OUT OF CYLINDERS?
18 *NO--GO DO THE NEXT SEEK
#-1,RS *SET UP/DOWN SWITCH TO DOWN
18 :G0 DO THE NEXT SEEK
orAnpso1g *MOVE TO NEXT CYLINDER
DTADPB+12,FC  ;OUT OF CYLINDERS?
1% *NO--GO DO THE NEXT SEEK
'3 *GO TO THE EXIT
#101,aPKCS *STOP THE CLOCK
PS *DROP THE PRIORITY
(SP)+,RO ‘PC OF WAIT+
(SP) +

#DTADPB ,R2

:POP Tus.Pg FROM THE STACK
:SAVE RO-R
:DPB POINTER

SEQ 0068
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LINDER SEEK TIMING TEST

PC,SVRH70
PC.CNTCLR

20
PC,CNTCLR
PC.ST.CLK
#1SR, SRMVEC
RO, TYPTIM

RO,SPTYP

SEQ 0069

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

;G0 CLEAR MASSBUS CONTROLLER
;INITIALIZE THE CLOCK
;RESTORE RH/RM INT. VECTOR
;60 TYPE THE TIMES

:POINTER

sCALL SCOPE ROUTINE

tttttttltt.tt'....'!Q.Qt'tiiﬁl"titit'iitttﬁtt.tt'ttitt'itttttt

T 13

AVERAGE SEE

'THIS TEST WILL COMMAND A
:*CYLINDER °*LC*, THEN A REVERSE SEEK FROM CYLINDER °

;*CYLINDER °'FC°.

BOTH SEEK

:*ARE WITHIN THE TOLERANCE
;*THIS SEQUENCE IS REPEATED
'HAXIM TIME 1S 25.0

7HERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME

THIS PARTICULAR DRIVE.

USED FOR REFERENCE ONLY.

tttt'ltt.t'!tt.tt'.Q"'t.i"*ﬁttit't*t..tt.ttt.ﬁtﬁ.l'itttitittt

is

001122 18:

001122 2%:

T13:
NOP
BIT
BNE

K TIMING TEST
FORWARD SEEK FROM CYLINDER 'FC;OTO

Lc'
S ARE TIMED AND CHECKED TO ENSURE THEY

50050 FOR THE AVERAGE SEEK
128 TIMES (FOR A TOTAL OF 256 SEEKS).

THEREFORE, THIS TEST SHOULD BE

axzso<13tz> rsrunga gt go THIS TEST?
TST14 *NO-=JUMP TO TEST14
313 STSTNM :SET TEST #13 AND CLEAR (SERFLG)
ODPRM *LOAD THE PARMETERS FOR THE TEST
crésris SLPERR :SETUP THE LOOP ON ERROR ADDRESS
RPT,STIMES *GET THE ITERATION COUNT
#25.  SERMAX *MAX ERRORS ALLOWED FOR TEST
3. $TESTN +:SET TEST NUMBER IN APT MAIL BOX
#5W12,aSWR :INHIBIT TYPING TEST NUMBER ?
416 *BR IF YES
MSGTST :TYPE °TEST®
$TESTN,=(SP)  :;SAVE STESTN FOR TYPEOUT
2360 TYPE==OCTAL ASCII

3 SSTYPE 3 DIGIT(S)
0 : *SUPPRESS LEADING ZEROS
$LKSTA :KW11=P CLOCK?
4 SYES==START TEST
ex1113 :NO==JUWP TO EXIT13

,SLPADR *SET THE LOOP ADDRESS

* SRCHOO 0 A MASSBUS INIT & RECAL

EXIT13
#..SLPADR

:D

;RETURN MERE IF NO ERROR
;RETURN HERE ON ERROR
:ERROR LOOP ADDRESS
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SEEK TIMING TEST
112737 105 036510 MOVB  WSEEK,DPB.A+2  ;SEEK=COMMAND
00 g 7 516 CLR DPB.A+10 “USE TRACK 0 & SECTOR 0
013737 32¢ osesgo MOV rc.npg A+12 SSTARTING CYLINDER
012737 012666 001350 MOV osxxr $,BYPASS :GO TO EXIT13 IF ERROR
0049 7 24073 JSR RO, CALL.A :G0 EXECUTE THE COMMAND
01% o; 00167 MOV #113.R *PARAMETER POINTER
012737 012666 001222 st MOV #EXIT13,8ESCAPE ;;ESCAPE TO EXIT13 ON ERROR
01%706 oo1183 MOV #STACK, SP :SETUP STACK
012701 0002 MOV #128. R *REPEAT ""FC'="LC"="FC''* 128 TIMES
004737 02569& JSR PC,STRTMR SINIT. THE COUNTERS
015777 0125 64 167146 MOV #58 ., aPKv :SET UP VECTOR IN CASE OF OVERFLOW
012777 025662 017000 MOV #DORTI,@RMVEC  ;SETUP RM80 VECTOR
005077 167142 1s: CLR aPKB :START COUNT AT ZERO
013764 002326 000034 MOV LC,RMDC (R&) :"MIDDLE® CYLINDER
01%764 000105 000000 MOV #SEEK ,RMCS1(R4) :START A SEEK
012777 000131 167116 MOV #131,8PKCS *START THE CLOCK
000001 WAIT :WAIT ON INTERRUPT
042777 000101 167106 BIC #101,aPKCS *STOP CLOCK
032764 040000 000012 BIT #ERRRMDS(R4)  :ERR=1?
001411 BEQ F13 *NO==-BRANCH
10441 SAVREG *SAVE RO-RS
012702 036574 MOV #DTADPB,R2 ‘DPB POINTER
004737 035744 JSR PC,SVRH?0 *SAVE ALL THE RH/RM REGISTERS
004737 023146 JSR PC.CNTCLR *G0 CLEAR CONTROLLER
104413 RESREG *RESTORE RO-RS
104017 EMT 17
005005 28: CLR RS :SET UP/DOWN SWITCH TO UP
004737 025726 JSR PC., COUNT *UPDATE THE COUNT
005077 167044 CLR aPkB *START THE COUNT AT ZERO
013764 0023264 000034 MOV FC,RMDC (R4) *BEGINNING CYLINDER
01%76& 000105 000000 MOV #SEEK  RMCST1(R4) :START A SEEK
012777 000131 167020 MOV #131,3PKCS *START THE CLOCK
1 WAIT *WAIT ON INTERRUPT
042777 000101 167010 BIC #101,aPKCS *STOP THE CLOCK
032764 040000 000012 BIT #ERR_RMDS(R4)  :ERR=1?
001411 BEQ 3s :NO--BRANCH
106412 SAVREG *SAVE RO-RS
01270; 036574 MOV #DTADPB,R2 :DPB POINTER
004 035744 JSR PC.SVRH?0 *SAVE ALL THE RH/RM REGISTERS
004737 023146 JSR PC.CNTCLR *G0 CLEAR CONTROLLER
}824} g;;asc - *RESTORE RO-RS
355 g; 1727777 38: MOV #-1,RS :SET UP/DOWN SWITCH TO DOWN
737 025726 JSR PC,COUNT “UPDATE THE COUNT
005301 DEC R1 SDONE?
0032 BGT 18 *NO=-BRANCH
7;9 BR 6$ SYES==EXIT
2 009101 166732 5$: BIC #01,9Prs *STOP THE CLOCK
5037 177776 CLR PS *DROP THE PRIORITY
1;990 MOV (SP)+,RO SPC OF WAIT+
2 ST (SP)+ :POP '"5~:§ FROM THE STACK
10441 SAVREG *SAVE R
&1)27 574 MOV #DTADPB,R2 :DPB POINTER
7 35744 JSR PC.SVRH?0 *SAVE ALL THE RH/RM REGISTERS
0327 7 023146 JSR PC.CNTCLR *60 CLEAR CONTROLLER
104413 RESREG *RESTORE RO=RS
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RNGAO RM80 FC
3 AVERAGE
278 0 6;2
79 81 6
80 012640
81 012644
86 012652

01265
01
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012670
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SEEK TIMING TEST
1040 g EMT
8827 02314 68: JSR PC,CNTCLR :G0 CLEAR MASSBUS CONTROLLER
737 0 gk JSR PC.ST.CLK SINITIALIZE THE CLOCK
012777 033526 016516 MOV #ISR, 3RMVEC *RESTORE RM/RM INT. VECTOR
884.0;7 026166 JSR RO,TYPTIM ‘GO TYPE THE TIMES
16 9 T13 *POINTER
oo«og 026060 JSR RO,SPTYP
001732 SP13
EXIT13: SCOPE ;CALL SCOPE ROUTINE
33 tttttttlttt..t.tttttt'!t.ttt.t..tttttttttt"t...Qt.....'tt!tttt
SATEST 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
;-myu SEEK TIME. THIS SEQUENCE IS REPEATED 128 TIMES (FOR A TOTAL
;#0F 256. SEEKS). MAXINUM (FORWARD) TIME IS 50.0 MS
* THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE SFEK 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,
: AND AVERAGE TIMES FOR THE REVERSE SEEKS.
%'ttttt.t.l‘l.tlQttt.t!'i"'tﬁ.tttQ.ttttttti.tttt.t.....t.'l'.ttt!
T14:
ooo;l.g NOP
033737 001610 001332 BIT BITS+<14+2>, TSTNMS :D0 THIS TEST?
oo1oo; BNE . +6 :BR IF YES
000137 013440 JMP TST1S ‘NO==JUMP TO TEST1S
012737 14 001116 MOV #14,STSTNM sSET TEST #14 AND CLEAR (SERFLG)
004737 023734 JSR PC,LODPRM *LOAD THE PARMETERS FOR THE TEST
m§7§7 013100 001124 MOV #TEST14,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
013737 oozsg 001220 MOV RPT,STIMES “GET THE ITERATION COUNT
113737 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
012737 000014 001240 MOV #14.$TESTN 1:SET TEST NUMBER IN APT MAIL BOX
8327" 010000 166176 BIT #SW12,aSWR :INHIBIT TYPING TEST NUMBER ?
1406 BEQ 416 :BR IF YES
104401 337 65 TYPE MSGTST STYPE 'TEST®
01374 1240 MOV $TESTN,=(SP)  ::SAVE STESTN FOR TYPEOUT
10440 TYPOS $360 TYPE=-OCTAL ASCII
003 .BYTE 3 SSTYPE 3 DIGIT(S)
000 .BYTE : *SUPPRESS LEADING ZEROS
5737 001342 ST CLKSTA :KW11=P CLOCK
; BGT 1$ *YES=-START TEST
1 1;436 JMP EXIT14 *NO==JUMP TO EXIT14
12737 01 088 001122 18: MOV #.,SLPADR *SETUP THE LOOP ADDRESS
037 0255 JSR ag.sncnoo ‘DO A MASSBUS INIT & RECAL
; BR 2 *RETURN HERE IF NO ERROR
1 13436 JMP EXITI4 *RETURN HERE ON ERROR
12737 13052 ogztzs 28: MOV #.,SLPADR *ERROR LOOP ADDRESS
112737 105 03651 MOVB  #SEEK.DPB.A+2  :SEEK=COMMAND

SEQ 0071
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T4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 14=7
IMING TEST

§16 CLR DPB.A+10

§" sgesgs MOV FC,DPB.A+12
13436 0013 MOV X1T14,BYPASS
4076 JSR RO, CALL .A

1 MOV sTiE R

13436 001222 MOV #EXIT14, SESCAPE

TEST14:

8
38 ¥3
3

#STACK ?’
MOV #128. R
JSR Pg‘stim

RRERS

12 166403 MOV #5§, aPrv
2 01624 MOV #DORTI,aRMVEC
16643 18: CLR aPkB
002326 000034 MOV LC,RMDC (R&)
338125 oooggo MOV #SEEK,RMCS1(RG)
131 166356 u"?.}'r #31,aPKCS
000101 16634 BIC #101,3PKCS
040000 00001 gg gm.msm)
SAVREG
8 574 v #DTADPB,R2
35744 JSR PC.SVRH?0
023146 JSR PC.CNTCLR
RESREG
EMT 17
2s: CLR RS
025726 JSR PC, COUNT
166304 CLR aPKB
006165 000000 MOV WSEEK RMCST (RG)
000121 166260 m}:r n§1.6ms
000101 166250 BIC #101,3PKCS
040000 000012 BIT #ERR.RMDS (R&)
BEQ 3$
SAVREG
036574 MOV #DTADPB,R2
035744 JSR PC,SVRH?0
023146 JSR PC.CNTCLR
RESREG
MT 17
177777 38: MOV #-1,RS
5726 JSR PC, COUNT
141 CLR TIM.DN+2
00142 CLR TIM.DN+6
DEC R1
BGT 18
BR ne
09911 166162 58: BIC #101,aPKCS
177776 CLR PS
MOV (SP)+,RO
ST (SP)+
SAVREG
574 MOV #DTADPB ,R2
744 JSR PC,SVRH?0
23146 JSR PC.CNTCLR

:NO=-BRANCH
sYES=--EXIT

SAV
:60

SEQ 0072

sUSE TRACK 0 & SECTOR 0
sSTARTING CYLINDER

;60 TO EXIT14 IF ERROR

;60 EXECUTE THE COMMAND
sPARAMETER POINTER

;;ESCAPE TO EXIT14 ON ERROR

;SETUP STACK

sREPEAT '"'FC'="LC'="FC'*" 128 TIMES
sINIT. THE TIMERS

sSETUP VECTOR IN CASE OF OVERFLOW
sSETUP RMB0 VECTOR

:START COUNTING FROM ZERO
sMAXIMUM CYLINDER

sSTART A SEEK

sSTART THE CLOCK

sWAIT ON_INTERRUPT

:STOP THE CLOCK

;ERR=1?

:NO=--BRANCH

:SAVE _RO-R5

:DPB_POINTER

sSAVE ALL THE RH/RM REGISTERS
:60 CLEAR CONTROLLER

;RESTORE RO=R5

:SET THE UP/DOWN SWITCH TO UP
JUP THE COUNT

JSTART COUNT ‘AT ZERO
:BEGINNING CYLINDER

:START A SEEK

:START THE CLOCK

JWAIT ON INTERRUPT

;STOP THE CLOCK

:"ERR''=1?

+NO=--BRANCH

:SAVE RO-R5

:DP8 POINTER

sSAVE ALL THE RH/RM REGISTERS
260 CLEAR CONTROLLER
sRESTORE RO-R5

sSET THE UP/DOWN SWITCH TO DOWN
sUPDATE THE COUNT

sFORGET ABOUT # OF SEEKS BELOW MINIMUM TIME
:F&G‘E’T ABOUT # OF SEEKS ABOVE MAXIMUM TIME

:STOP THE CLOCK

:DROP THE PRIORITY

::&o; mt""mn THE STACK
*SAVE 5—:?

:DPB POINTER
€ ALL THE RH/RM REGISTERS
CLEAR CONTROLLER




-4
-

;RESTORE RO-R5

;60 CLEAR MASSBUS CONTROLLER
;INITIALIZE THE CLOCK
;RESTORE RHIRH INT. VECTOR
:GO TYPE THE TIMES

;POINTER

sCALL SCOPE ROUTINE

.t'ti."ttﬁ'.....t't..i.t't.t.Q.Qt'ﬁ...!tt.'...tl't.......'.i'.

AVERAGE SEEK TIME MEASUREMENT TEST
;*THIS TEST MEASURES EHE AVERAGE SEEK TIME BY DOING ALL UNIQUE SEEKS

MEASURING THE SEEK TIMES.

THE TOTAL

EEXS 1S THEN DIVIDED BY THE NUMBER OF SEEKS
Mg'e SEEK TIME VALUE FOR THE RANGE OF

HARNING = THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN

tit.t"'....t"!..t.""t't...ﬁ'...iti'itlit!'..'.!.tttt..!.i"

RNGAO RMB0 FCTNL PT4 MACRO V04.00 15-JAN=82 07:05:59 PAGE 14-8
4 MAXIMUM SEEK TIMING TEST
1 10441 RESREG
1 1 9 EMT
1 68: JSR PC cmcu
13410 737 g JSR
9 013416 012 26 015746 MOV :§n
74 8} 2 19 7 ﬁf RO, rvmn
01 ooag ozsoso JSR RO,SPTYP
0132 001740 SP14
;2 01 000004 EXIT14: SCOPE
387
388
SRTEST 15
“eBETWEEN 'FC* AND ° AND
teSEEK TIME FOR ALL S
TaPEFTORMED TO PROVIDE AN AVE
-secxs TINED. SAXIMUM TIME IS 2
013440 isns
013440 ooo; NOP
013“8 033737 001612 001332 BIT BITS+<15¢2>, TSTNMS
01345 oo1oo; BNE +6 :BR 1
013452 000137 015142 JMP $EOP
013456 012737 15 001116 MOV ns.srsm
mﬁu 004737 023734 JSR
013470 012737 8(1)33“ 001124 MOV ntsns su»m
013476 013737 002 gz 001220 MOV RPT,STIMES
013506 112737 000031 001131 MOVB  #25.,SERMAX
- 013512 012737 000015 001240 MOV #15.$TESTN
013520 032777 010000 165426 BIT #SW12,aSWR
013526 001406 BEQ 416
013530 104401 037265 TYPE MSGTST
013534 013746 001240 MOV $TESTN,=(SP)
013540 10440 TYPOS
01356 00 .BYTE 3
01354 BYTE 0
goo 813544 005737 001342 ST CLKSTA
91 13559 ; BGT 1$
94 01355 oog1 815“0 JMP EXIT1S
95 013556 012737 12556 001122 18: MOV #..SLPADR
96 013 037 025500 JSR ag.sacuoo
397 1gs 7g ; BR 2
408 0135 1 15140 JMP EXIT1S
013576 012737 1357g ogpzs 2 MOV #.,SLPADR
8}36?‘ 1 ; 1(‘)6 03651 a::a gsésx.m.»z
gEd N MOl g B M
81§2§z 037 024076 JSR 5

I tgo THIS TEST?
:NO=--GO TO THE END OF THE PROGRAM

sSET TEST #15 AND CLEAR (SERFLG)
:LOAD THE PARMETERS FOR THE TEST
;SETUP THE LOOP ON ERROR ADDRESS
:GET THE ITERATION COUNT
;MAX_ERRORS ALLOWED FOR TEST
;sSET TEST NUMBER IN APT MAIL BOX

IM{?ITE?PING TEST NUMBER ?
TYPE 'TEST'

..SAVE STESTN FOR TYPEOUT
:60 TYPE--OCTAL ASCII

..TYPE 3 DIGIT(S)
: sSUPPRESS LEADING ZEROS

;KW11=P_CLOCK?

:YES=-START TEST

;NO=-JUMP TO EXIT1S

;SETUP THE LOOP ADDRESS

;D0 A MASSBUS INIT. AND RECAL
:NO ERROR_RE TURN

:ERROR RETURN--SCOPE LOOP CALL
;ERROR LOOP ADDRESS

; SEEK=COMMAND

:USE TRACK 0 & SECTOR 0
:STARTING CYLINDER

260 TO EXIT15> IF ERROR

;G0 EXECUTE THE COMMAND

SEQ 0073
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TEST1S:

BIT

TNL PT4 MACRO VO04.00 15-JAN-82 07:05:59 PAGE 14-9
SEEK TIME MEASUREMENT TEST

NEXIT15,8ESCAPE ;;ESCAPE TO EXIT15 ON ERROR

#STACK,SP ;SETUP STACK

SKTIM :CLEAR THE SEEK TIMER
SKTIM+2 3

sxrjn" : " " " L1
sxtln’6 : " " " "

SKCNT :CLEAR THE SEEK COUNTER
SKCNT+2 H

SKS1Z sSET SEEK LENGTH TO ZERO
SKS1Z s INCREMENT THE SEEK LENGTH

CYINC :CLEAR THE STARTING INCREMENT
CYINC,SKSIZ :FINISHED WITH THIS PASS ?
3s JIF NE, NO

;TYPE CURRENT SEEK SIZE AND NUMBER OF SEEKS, IF Swi2=1

#SW12,aSWR :SEE IF SWITCH 12 SET

13 *IF EQ, NO

168 :YSEEK SIZE="

§KSIZ,=(SP) SMOVE IT TO THE STACK
PC,$582D :CONVERT IT

PC.$SUPRS STYPE IT

L178 *'NUMBER OF SEEKS='
#SKCNT,=(SP)  :SEEK COUNT POINTER
PC,$DB2D *CONVERT TO ASCII
PC.$SUPRS STYPE IT

1$ + CONT INUE

CYINC NC1 :SETUP STARTING ADDRESS

FC, NCT SADD THE STARTING ADDRESS
Nci . NC2 $COPY THE STARTING ADDRESS
sksiz,NC2 *ENDING CYLINDER

NC2,LC *SEEK IF ENDING CYLINDER TOO LARGE
4$ :IF LOS, NO

148 SFINISHED WITH THIS PASS
PC,ST.CLK :RE=INIT THE CLOCK
#ISR,RMVEC *RESTORE THE RH VECTOR
#SEEK,DPB.A+2  :SEEK=COMMAND

DPB.A+10 *USE TRACK O & SECTOR 0
NC1 opg.no12 :STARTING CYLINDER
#EXIT1S.BYPASS :GO TO EXIT15 IF ERROR

RO, CALL.A 160 EXECUTE THE COMMAND
aPK(CS :STOP THE CLOCK

#18$,aPKV *SETUP CLOCK VECTOR IN CASE OF OVERFLOW

#DORTI,SRMVEC  ;CHANGE RM80 VECTOR

aPKB :START COUNT AT ZERO
WC2.RMDC(RG)  :LOAD CYLINDER ADDRESS
os;éx RMCS1(R4) :START A SEEK
#131,8PKCS *START THE CLOCK

*WAIT ON INTERRUPT
#101,aPKCS *STOP CLOCK

SEQ 0074

- ™




CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 14-10
115 AVERAGE SEEK TIME MEASUREMENT TEST

465 014194 032764 040000 000012 BIT #81T14,RMDS (RG)
466 014172 001425 BEQ 8%
467 0164176 104412 SAVREG
014176 01270; 036574 MOV #DTADPB,R2
014202 0047§ 35744 JSR PC,SVRH?0
014 og 004737 023146 JSR PC.CNTCLR
014212 104413 RESREG
468 ou.gu. 104017 EMT
469 014216 032737 040000 036702 BIT
470 014224 001410 BEQ
471 014526 004737 023240 JSR PC,ST.CLK
475 014232 012777 033526 015130 MOV #I1SR,SRMVEC
473 014240 037 024710 JSR RO,CALL.R
2;; 014244 000703 BR 5%
476 014246 067737 165266 001472 8S: ADD aPKC,SKTIM
479 014256 005537 001474 ADC SKTIM+2
014260 005537 001476 ADC SKTIM+4
014264 005537 001500 ADC SKTIM+6
480 014270 062737 000001 001502 ADD #1,SKCNT
235 014276 005537 001504 ADC SKCNT +2
483 014302 013737 002350 002346 MOV NC2,NC1
484 014310 063737 001506 002350 ADD SkS12.NC2
485 014316 023737 002350 002326 CMP NC2,LC
014324 101700 BLOS 7%
487 014326 013737 002326 002350 MOV LC,NC2
488 014334 163737 001510 002350 SuB CYINC.NC2
489 014342 013737 002350 002346 MOV NC2,NC1
239 014350 163737 001506 002346 SUB SKSI1Z,NC1
492 014356 004737 023240 9s: JSR PC,ST.CLK
232 014362 012777 033526 015000 MOV #1SR,3RMVEC
495 014370 108:
014370 112737 000105 036510 MOVB  #SEEK,DPB.A+2
496 014376 005037 036516 CLR DPB.A+10
497 014402 013737 002350 036520 MOV NC2.DPB.A+12
500 014410 012737 015140 001350 MOV #EXIT15,BYPASS
gg; 014416 004037 024076 JSR RO, CALL.A
503 014422 005077 165106 11$:  CLR aPKCS
504 014452 012777 015105 165074 MOV #18$,aPKV
ggg 014434 012777 025662 014726 MOV #DORTI,3RMVEC
507 014442 005077 165070 128: CLR aPkB
508 014446 013764 002346 000034 MOV NC1,RMDC (RG)
509 014454 012764 000105 000000 MOV #SEEK ,RMCS1(R&)
510 014462 012777 000131 165044 MOV #131,8PKCS
511 014470 1 WAIT
ﬂgmun 042777 000101 165034 BIC #101,9PKCS
513 014500 032764 040000 000012 BIT agxria.anosca4)
514 014506 001425 BEQ 13$
515 014510 104412 SAVREG
014512 012705 36574 v #DTADPB,R2
014516 004737 035744 JSR PC,SVRH?0
014522 004737 023146 JSR PC.CNTCLR

SEQ@ 0075

;ERR=1?

:NO=-=BRANCH

:SAVE RO=R5

:DPB POINTER

:SAVE ALL THE RH/RM REGISTERS
360 CLEAR CONTROLLER

RESTORE RO=RS

*REPORT THE ERROR

17
#SKI,RM.REG+RMER2 ;SEE IF SKI SET
(13 ‘IF'E

;1F EQ, NO

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

:TRY AGAIN

sADD THE COUNTER VALUE
sADD ANY CARRY

sADD ANY CARRY

sADD ANY CARRY

sCOUNT THE SEEK

:GET NEW STARTING CYLINDER
sNEW ENDING CYLINDER
sFINISHED IN THIS DIRECTION ?
:IF LOS, NO

:SETUP FOR REVERSE SEEK
sADJUST ADDRESS

:COPY_ADDRESS

:NEW ENDING ADDRESS

sRE=INIT THE CLOCK
sRESTORE THE RH VECTOR

s SEEK=COMMAND

sUSE TRACK 0 & SECTOR 0
sSTARTING CYLINDER

:GO TO EXIT15 IF ERROR
;60 EXECUTE THE COMMAND

:STOP_THE CLOCK
sSETUP CLOCK VECTOR IN CASE OF OVERFLOW
:CHANGE RM80 VECTOR

sSTART COUNT AT ZERO
:LOAD CYLINDER ADDRESS
sSTART A SEEK

:START THE CLOCK

:WAIT ON INTERRUPT
:STOP CLOCK

:ERR=1?

:NO=--BRANCH

:SAVE RO-R5

:DPB POINTER

:SAVE ALL THE RH/RM REGISTERS
:G0 CLEAR CONTROLLER

m =
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115 AVERAGE SEEK TIME MEASUREMENT TEST

olksgp 10441; RESREG ;RESTORE RO=RS
516 014530 1 y EMT 17 *REPORT THE ERROR
517 014532 032737 040000 036702 BIT #SK1,RM.REG*RMER2 :SEE IF SKI SET
518 014540 001410 BEQ 138 ;1F EQ, NO
519 0145642 0047;7 053240 JSR PC,ST.CLK *RE=INIT THE cLOCK
520 014546 012777 033526 014614 MOV #1SR, SRMVEC “RESTORE THE RH VECTOR
521 014554 004037 024710 JSR RO, CALL.R SISSUE A RECAL
gg; 014560 000703 BR 10$ :TRY AGAIN
524 014562 0677%7 164752 001472 138:  ADD aPKC,SKTIM :ADD THE COUNTER VALUE
527 014570 005537 001474 ADC SKTIM+2 SADD ANY CARRY
014574 005537 001476 ADC SKTIM+4 SADD ANY CARRY
014600 005537 001500 ADC SKTIM+6 sADD ANY CARRY
528 014604 062737 000001 001502 ADD #1,SKCNT :COUNT THE SEEK
ggg 014612 005537 001504 ADC SKCNT+2 Wy
531 014616 013737 002346 002350 MOV NC1,NC2 ;COPY ENDING ADDRESS
532 014626 163737 001506 002346 SUB sksiz.NC1 *NEW ENDING ADDRESS
533 014632 005737 002346 TST NC1 “SEE IF THE NEW CYL IS NEGATIVE
534 014636 100404 BMI 148 “IF MI, YES = FINISHED
535 014640 023737 002346 002324 CMP NC1,FC SFINISHED ?
536 014646 103275 BHIS 128 :IF HIS, NO
5§37 014650 013746 002326 14%: MOV LC,=(SP) :PUT THE ENDING CYLINDER ON THE STACK
538 014654 163716 002324 Sus FC,(SP) :FIND THE DIFFERENCE
539 014660 023726 001506 CMP . SKSIZ,(SP)+ :SEE IF TEST FINISHED
540 014664 103004 BHIS = 158 :IF WIS, YES
541 014666 005237 001510 INC CYINC :INCREMENT THE CYLINDER OFFSET
gzg 014672 000137 013714 JMP 2 * CONTINUE
544 014676 004737 023146 158:  JSR PC,CNTCLR :G0 CLEAR MASSBUS CONTROLLER
545 014702 004737 023240 JSR PC.ST.CLK *RE-INIT THE CLOCK
gzg 014706 012777 033526 014454 MOV #ISR,RMVEC *RESTORE THE RH VECTOR
548 014714 104412 SAVREG :SAVE RO-RS
583 014716 104401 037634 TYPE  ,MEASUR *TYPE 'AVERAGE SEEK TIME MEASUREMENT®
014722 013703 001472 MoV SKTIM,R3 :LOAD THE DIVIDEND
014726 013702 001474 MOV SKTIM+2,R2 o et e e
014732 013701 001476 MOV SKTIM#4,R1 i
014736 013700 001500 MOV SKTIM+6 RO : "
014742 013705 001502 MOV SKCNT,RS sLOAD THE DIVISOR
014746 013704 001504 MOV SKCNT+2 R4 :
014752 004737 022652 JSR PC.M.DPID SFIND THE AVERAGE
014756 010337 001472 MOV R3.SKTIM *LOAD THE QUOTENT FOR DISPLAY
014762 010237 001474 MOV R2.SKTIM+2 s % Th " " "
014766 104401 001231 TYPE  ,SCRLF CR=-LF
014772 104401 037710 TYPE  .MSGAVG tTAVG=""
014776 012769 00° 472 MOV #SKTIM,=(SP)  :AVERAGE SEEK TIMC POINTER
015002 004737 022246 JSR PC,$DB2D *CONVERT TO ASCII
015006 004737 ;442 JSR PC.$SUPRS TYPE 1T
Q15012 104401 037716 TYPE  ,MSGOUS :TYPE "0 us"
015016 104401 037160 TYPE  .COMMA ‘TYPE **
015022 865749 801502 MOV #SKCNT,=(SP)  :SEEK COUNT POINTER
015026 73 25246 JSR PC,$DB2D *CONVERT TO ASCII
015032 004737 35 442 JSR PC.$SUPRS TYPE IT ;
015036 104401 040021 TYPE  ,MSGSEK STYPE '* SEEKS TIMED'
015042 104413 RESREG *RESTORE RO=-RS
015044 000435 BR EXIT1S *BR TO EXIT1S
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CZR
15 AVERAGE SEEK TIME MEASUREMENT TEST
584
585 815823 SOO 123 105 198: +LASCIZ <CRLF>/SEEK SIZE=/
386 015 54 040 116 178: .ASCIZ /, NO. OF SEEKS=/
ggg .EVEN
589 015102 005077 164426 188: CLR aPKCS ;STOP THE CLOCK
590 015103 005037 177776 CLR PS :DROP_THE PRIORITY
591 015112 012600 MoV (SP)+,RO :PC OF WAIT+2
592 015114 005726 ST (SP)+ ;POP _THE PS FROM THE STACK
593 015116 104412 SAVREG :SAVE _RO-R5
015120 012702 036574 Mov #DTADPB, R2 :DPB POINTER
015124 004737 035744 JSR PC.SVRH?0 sSAVE ALL THE RH/RM REGISTERS
015130 004737 023146 JSR PC,CNTCLR ;G0 CLEAR CONTROLLER
015134 104413 RESREG ;RESTORE RO=R5
594 015136 104020 EMT 20 sCLOCK OVERFLOWED
ggz 015140 000004 EXIT15: SCOPE sCALL SCOPE ROUTINE

8
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END OF PASS ROUTINE
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s*INCREMENT THE PASS NUMBER (SPASS)

s*INDICATE END=OF-PROGRAM AFTER 8. PASSES THRU THE PROGRAM
s*IF THERES A MONITOR GO TO IT

s*IF THERE ISN'T JUMP TO RTURN

$EOP:

s

::67%:
66S:

::698:
68s:

1$:

$SEOPCT:

SENDCT:

::658:
648:
$GET42:

SENDAD:

$DOAGN:

SRTNAD:
SENULL:

TYPE
BR
+ASCIZ
TYPE
BR
+ASCIZ
MoV
TYPOS

.BYTE
.BYTE

BR
-ASCI2

TYPE
MOV
BEQ
RESET
JSR
NOP

JMP

- WORD
.BYTE
.EVEN

65%

ssTYPE ASCIZ STRING
:sGET OVER THE ASCIZ

43 ;
<CRLF><LF>/END OF PASS/

67$
£63
/ ON DRIVE/
CHKDRV,=(SP)
2
0
SERTTL
1$

98

:sTYPE ASCIZ STRING
::GET OVER THE ASCIZ

s sSAVE CHKDRV FOR TYPEOUT
¢:60 TYPE==OCTAL ASCII
::TYPE 2 DIGIT(S)

: s SUPPRESS LEADING ZEROS
sANY ERggRS DETECTED ?

:BR I
ssTYPE ASCIZ STRING
: :GET OVER THE ASCIZ

9 . ERRORS DETECTED=/

$ERTTL,=(SP)
SERTTL

SPASS
#100000,SPASS
(PC)+

$DOAGN
gPC)+.a(PC)o

628
<CRLF>/END OF

SENUL
aNe2. R
$DOAGN

PC, (RO)

:;SAVE SERTTL FOR TYPEOUT

::G0 TYPE=--QOCTAL ASCII(ALL DIGITS)
sCLEAR ERROR TOTAL

:sZERO THE TEST NUMBER

:sZERO_THE NUMBER OF ITERATIONS

s INCREMENT THE PASS NUMBER
::Egg;; ALLOW A NEG. NUMBER

s YES
s sRESTORE COUNTER

;:TYPE ASCIZ STRING
<:GET OVER THE ASCIZ
TEST/<CRLF>

sTYPE NULL CHARACTER
ssGET MONITOR ADDRESS
s sBRANCH _IF NO MONITOR
ssCLEAR THE WORLD
2260 TO MONITOR

SAVE ROOM

o
ACTN

s sRETURN

ssNULL CHARACTER STRING

SEQ@ 0078
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END OF PASS ROUTINE

§ 1s 1120 RTURN: MOV #STACK,S ;RESTORE STACK

4 15 JSR PC, minr *MAKE SURE KEYBOARD INTERRUPT AND

5 01564 3 JSR PC.ST. cuz SINITIALIZE THE CLOCK

6 01542 ooo1 510 JMP RSTAR *RETURN TO RESTART
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APT COMMUNICATIONS ROUTINE
1 .SBTTL APT COMMUNICATIONS ROUTINE
tttttttttttttttt!tt'ttiit'i"tﬁtt!tt'tttttt'ttt'tttttttttttQQQQ
015426 115737 000001 01567 §ATY1: MOVB 01 $FFLG :T0 REPORT FATAL ERROR
015434 112737 000001 015670 SATY3: MOVB 1.SMFLG 2170 TYPE A MESSAGE
015442 oogaos BR fvc
3%?2?‘ 112737 000001 015672 gz;;gz MOVB  #1,SFFLG ::TO ONLY REPORT FATAL ERROR
015452 010046 MOV RO,=(SP) :;PUSH RO ON STACK
015454 010149 MOV R1.=(SP) *PUSH R1 ON STACK
015456 105737 015670 TSTB snfL ..SHOULD TYPE A MESSAGE?
015462 001450 BEQ :IF NOT: BR
015464 122737 000001 001254 CMPB cAprsnv.ssuv ..OPERAIING UNDER APT?
015472 oo1o§1 BNE 3s :IF NOT: BR
015474 132737 000100 001255 BITB  FAPTSPOOL,SENVM ..SHOULD SPOOL MESSAGES?
015502 001425 BEQ 3s :IF NOT: BR
015504 017600 000004 MOV 34 (SP) ,RO S GET HESSAGE ADDR.
015510 062766 000002 000004 ADD #2.4(SP) UMP RETURN ADDR.
015516 005737 001234 18: ST snssrvps ..ses xr 6o~e W/ LAST XMISSION?
015522 001375 BNE :IF NOT: WAIT
015526 010037 001250 MOV ao $MSGAD S3PUT ADDR IN MAILBOX
015530 105720 2s: 1STB  (RO)+ “:FIND END OF MESSAGE
015532 001376 BNE 28
015536 163700 001250 SUB $MSGAD , RO ;:SUB START OF MESSAGE
015540 006200 ASR RO $3GET MESSAGE LNGTH IN WORDS
015542 010037 001252 MOV RO,SMSGLGT SiPUT LENGTH IN MAILBOX
015546 012737 000004 001234 MOV #4.SMSGTYPE SSTELL APT TO TAKE MSG.
015554 000413 BR (13
015556 017637 000004 015602 3$: MOV 34 (SP) 48 :PUT MSG ADDR IN JSR LINKAGE
oumao%noomwzoww4 ADD c;ﬂ#» %m RETURN ADDRESS
015572 013746 177776 MOV 177776,-(SP)  ::PUSH 199776 ON STACK
015576 004737 017116 JSR PC,STYPE ::CALL TYPE MACRO
o1ies A e
015604 105737 015672 108: TSTB  SFFLG ..SHOULD nspoar FATAL ERROR?
015610 00141 BEQ 128 F NOT:
015612 005737 001254 TST SENV ..nuunxne unosn APT?
015616 00141 BEQ 128 *IF NOT: BR
015 005737 001234 118:  TST $SMSGTYPE ..rxn1sneu LAST MESSAGE?
015 BNE 1% F NOT: WAIT
015 001236 MOV 34(SP) . SFATAL  --GET mon s
015 gg 000004 ADD #2.4(SP) :BUMP RETURN ADDR.
015642 2 INC $SMSGTYPE ::TELL APT TO TAKE ERROR
81564 128: CLRB  SFFLG SSCLEAR FATAL FLAG
1565 CLRB  SLFLG $:CLEAR LOG FLAG
015656 CLRB  SMFLG $:CLEAR MESSAGE FLAG
015662 1 MOV (SP)+,R1 S:POP STACK INTO RI
015664 MOV (SP)+.RO S:POP STACK INTO RO
815 RTS PC * *RETURN
15670 $MFLG: .BYTE $SMESSG. FLAG
015671 SLFLG: .BYTE 13106 FLAG
015672 $FFLG: .avre SSFATAL FLAG
APTSIZE = 50
APTENV =
APTSPOOL =
APTCSUP = 04
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ERROR HANDLER ROUTI
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016332
000004
016332
016332
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177766
016324
001130

.SBTTL ERROR HANDLER ROUTINE

SEQ 0081

itt"tti.tti*tt.'ttt.t"tt.'.il..Q'Q.*l...Q.'Qtttitt"'.tt"t't

'THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR ITEM NUHBER AND THE ADDRESS OF THE ERROR CALL

;*AND GO TO TYPERR ON ERR

'THE SWITCH OPYIONS PROVIDED BY THIS ROUTINE ARE:

; *SW15=1 T _ON ERROR
'391381 INHIBIT ERROR TYPEOUTS
;*SW10=1 BELL ON ERROR
:g:gz—1 LOOP ON ERROR
i ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

$ERROR: ELRB IBSAVE

BIT #SW08,aSWR
BEQ 78
ST %PTAVL
BEQ $
MOV LPS,S$TPS
MOV LPB,STPB

78: INCB  SERFLG
BEQ 78
MOV STSTNM,aDISPLAY
BIT #81T10,3SWR
BEQ 18
TYPE $BELL

1$: INC $ERTTL
MOV (SP) , SERRPC
Su8 #2,$ERRPC
MOVB  @SERRPC,SITEMS
BIT #81T09,3SWR
BNE 1004$
CMPB  #177,S1TEMB
BEQ 1004$
TSTB  IBSAVE
BNE 1003$
CMP 0-1 gPSAVE
BEQ
MOV ERRVEC -(SP)
MOV #1000$ . ERRVEC
MOV 177766.CPSAVE
BR 10018

10008: MOV #-1,CPSAVE

MOV n01s, (SP)
1001$: MOV (SP)+,ERRVEC
10028: CMP  #-1,CPSAVE
BIT 10?%30 CPSAVE

10048 -

04
BIC #81700,177766
V8 SIT HBiIBSAVE

TEMB
BR 10045

:;CLEAR THE ITEM BYTE SAVE LOCATION
TEST FOR CHANGE IN SOF T=SWR
seuo ERROR MESSAGE TO TTY?

: YES==BRANCH
:1S THERE A LINE PRINTER AVAILABLE?
:NO--BRAN

CH

:YES==SETUP STATUS

;AND BUFFER REG.'S FOR LINE PRINTER
..SET THE_ERROR FLAG

sDON'T LET THE FLAG GO TO ZERO
..DISPLAY TEST NUMBER AND ERROR FLAG
..BELL ON ERROR?

;:NO = SKIP
..RING BELL

s COUNT THE NUMBER OF ERRORS
..GET ADDRESS OF ERROR INSTRUCTION

s:STRIP AND SAVE THE ERROR ITEM CODE
..SEE IF LOOP ON ERROR IS SET
sBRANCH AROUND ROUTINE IF SO
..SEE IF THIS IS THE POWER FAIL CALL
s sBRANCH AROUND ROUTINE IF IT IS
..SEE IF THIS IS THE 2ND ERROR CALL IN THIS ROUTINE

s sBRANCH IF SO

..SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
sBRANCH IF SO

..SAVE CONTENTS OF ERROR VECTOR
sSETUP 'TRAP' RETURN ADDRESS

..HOVE CPU ERROR REGISTER TO CPSAVE FOR TEST

:sSET CPU ERROR REGISTER TIMEOUT INDICATOR
:sSETUP RETURN ADDRESS

:sRESTORE CONTENTS OF ERROR VECTOR
..SEE %F EPSQXE HAS CPU ERR REG TIMEOUT INDICATION
..SEE IF POWER MONITOR BIT IS SET IN CPU ERR REG
sBRANCH_IF OK
..CLEAR THE BIT FOUND SET
E_IBSAVE NON-ZERO FOR DUAL ERROR CALL

: MAKE IB
::SET SITEMB TO SPECIAL POWER FAIL POINTER
: ;BRANCH OVER IBSAVE CLEARING
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ERROR HANDLER ROUTINE
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016334
020000
008231
000001

001130
015444

016334
162714

016334
001000

001124
001222

001222
015366

001550
001552

162766

001254
016222

162672

1003$:
1004$:

208:

218%:

22%:
2$:

3s:

4$:

5%:

6$:

CPSAVE:
IBSAVE :

IBSAVE
081713.0SHR

208
PC,TYPERR
.SCRLF

gePTENV.SENV
$ITEMB,21$
PC,SATYS

0

22%

i%SAVE

aSWR
33

;ESAVE

221 T09,aSWR
$LPERR, (SP)
ggscmé
$ESCAPE, (SP)
#SENDAD , 342
6$

TPS,$TPS
TP8,$TPB

0
0

SEQ 0082

;:CLEAR IBSAVE SO 2ND TIME THROUGH EXITS

;:SKIP TYPEOUT IF SET
:sSKIP TYPEOUTS
::G0 TO USER ERROR ROUTINE

: :RUNNING IN APT MODE

$:NO,SKIP APT ERROR REPORT

*3SET ITEM NUMBER AS ERROR NUMBER
:SREPORT FATAL ERROR TO APT

: sAPT ERROR LOOP

ssSEE IF IBSAVE IS LOADED

:2BRANCH IF NOT = NO HALT ON PWR MON BIT ERROR
ssHALT ON ERROR
:;SKIP IF CONTINUE
:sHALT ON ERROR!

s sTEST FOR CHANGE IN SOFT-SWR

:2SEE IF ITEM BYTE SAVE LOCATION HAS AN ERROR CALL
2sBRANCH BACK TO CALL ORIGINAL ERROR
::LOOPFON ERROR SWITCH SET?

::BR _IF NO
:sFUDGE RETURN FOR LOOPING
:;CHECK FOR AN ESCAPE ADDRESS

::BR_IF NONC
::FUDGE RETURN ADDRESS FOR ESCAPE

s sACT=11 AUTO-ACCEPT?
::BRgNCH IF NO

:SS; ST’TUS AND BUFFER REG.'S

sFOR TT

sRETURN FROM ERROR CALL

;sLOCATION TO SAVE CPU ERROR REG CONTENTS
;;LOCATION TO SAVE ITEM BYTE
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TYPERR = TYPE ERROR ROUTINE

.SBTTL TYPERR = TYPE ERROR ROUTINE

f ;THIS ROUTINE USES THE ‘'ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE
& *WHICH ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE ‘‘ERROR
5 ‘TABLE" (SERRTB), AND REPORTS THE APPROPIATE INFORMATION
4 :CONCERNING THE ERROR.
7 :CALL
2 : JSR PC,TYPERR
13 $ RETURN
11 016336 113737 001116 001212 TYPERR: MOVB  STSTNM,STMPO  ;SAVE THE TEST NUMBER
1§ 016 104412 SAVREG *SAVE RO = RS
13 016346 162700 000004 SUB #4,R0 *FORM TEST PC
1% 016;52 o1oog7 001176 MOV RO, SREGO :COPY RO=RS IN SREGO-SREGS
15 016356 010137 001200 MOV R1.SREGI
16 016 o1o§37 001502 MOV R2.SREG
17 016 010337 001204 MOV R3.SREG
18 016372 010437 001206 MOV R& . SREG4
19 016376 010537 001210 MOV RS SREGS
20 016402 113700 001130 Mov8  SITEMB,RO :PICKUP ERROR ITEM NUMBER
21 016406 122700 000177 ce8 #177.R0 *SEE IF THIS ERROR CALL IS SPECIAL POWER FAIL CALL
22 016412 001007 BNE *BRANCH IF NOT
23 016414 oosog1 CLR R1
27 016416 013737 001240 017114 MOV STESTN.PFTSTN  ;GET TEST NUMBER
29 016424 012700 0167564 MOV #PFECH.RO *MOVE POWER FAIL ERROR CALL TABLE TO RO
30 016430 12 BR 3$
31 016432 010001 18: MOV RO,R1 :AND COPY IT INTO R1
32 016434 005300 DEC RO *FORM INDEX FOR ERROR TABLE
33 016436 106300 ASLB RO
3% 016440 106300 ASLB RO
35 016442 106300 ASLB RO
36 016444 103002 BCC 28 :1S ERROR > 37?
37 016446 062700 000240 ADD #1TEM41-SERRTB,RD - YES==FORM OFFSET
38 016452 062700 (02000 gs: ADD #SERRTB,RO : ADDRESS
39 016456 012037 016476 $: MOV (RO)+,4$ *GET ERROR MESSAGE (EM) POINTER
40 016462 001451 BEQ 98 SBRANCH IF THERE ISN'T ONE
41 016464 004737 023030 JSR PC,INCEC : INCREMENT ERROR COUNT
:.g 016470 104401 001231 TYPE  .SCRLF S*CARRIAGE RETURN = LINE FEED
43 016476 104401 TYPE -
44 016476 4S: MORD O :"EM'"* POINTER GOES HERE
45 016500 162701 000041 Su8 #461,R1 *SPECIAL ERROR ITEM NUMBER?
46 016506 100440 BMI 98 *NO==BRANCH
47 016506 013701 001356 MOV SVSTAT,R1 :GET STATUS/ERROR INDICATOR
48 016512 106301 ASLB  R1 *STRIP ‘DONE" BIT (BIT07)
49 016514 006301 ASL R1 *STRIP "ERROR'’ BIT (BIT15)
50 016516 o127o§ 001746 MOV cium.nz *1ST ADDRESS ON STATUS MESSAGE POINTERS
51 016522 00500 CLR R *CARRIAGE RETURN=-LINE FEED SWITCH
52 oms% 104401 016532 TYPE 658 “:TYPE ASCIZ STRING
016530 000402 BR 648 *:GET OVER THE ASCIZ
016536 'igSS: LASCIZ /7 (/
53 016536 012237 016560 és: MOV (R2)+.,7% :MESSAGE POINTER
5% 016542 006301 ASL R1 “TYPE THIS MESSAGE?
55 8165“ losotg BCC 1 INO=-BRANCH
16546 00510 coM R3 SYES==TYPE A "'CR" & 'LF'?
57 01655 1002 BNE &% *NO--BRANCH
58 016552 104401 001231 TYPE  ,SCRLF *YES

SEQ 0083
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TYPERR = TYPE ERROR ROUTINE
59 016556 104401 68: TYPE
60 gms oogggo 78: MORD O :MESSAGE POINTER GOES HERE
61 016 005701 ST R1 SMORE TO TYPE?
eg 016 001403 BEQ 83 :NO==BRANCH
63 016566 104401 040053 TYPE BLNKS2 STYPE 2 BLANKS
64 01657 880761 BR 6% +LOOP
65 016574 001360 8s: BNE (13 :BRANCH IF NOT FINISHED
el omsrg 104401 016604 TYPE 678 ::TYPE ASCIZ STRING
016602 000401 BR 668 *3GET OVER THE ASCIZ
::678: JASCIZ /)/
016606 66$:
67 01 12037 016622 9s: MOV (RO)+,108 :PICK UP DATA HEADER (DH) POINTER
68 01661 1404 BEQ 118 *BRANCH IF NONE
69 016614 104401 001231 TYPE  ,SCRLF *CARRIAGE RETURN=LINE FEED
70 01 104401 TYPE
71 016622 000000 108: .WORD O :"DH'* POINTER GOES HERE
;; 016624 o1zog1 118: MOV (RO)+,R1 *PICKUP DATA TABLE (DT) POINTER
3 01 001450 BEQ 20$ *BRANCH IF NONE
7% 016630 005005 CLR RS *SET INDENT SWITCH
75 016632 815880 MOV (R0O) +,RO :DATA FORMAT (DF) POINTER
76 016634 012002 MOV (RO) +.R2 *NUMBER OF DH'S TO TYPE
77 016636 001441 BEQ 198 *BRANCH IF DH NUMBER IS
78 016640 005105 COM RS *NO INDENT
79 016642 104401 001231 TYPE  ,SCRLF *CARRIAGE RETURN-LINE FEED
80 016646 112003 128: MOVB  (RO)+,R3 *NUMBER OF DATA WORDS TO TYPE
81 omsg 112004 MOVB  (RO)+.R& SAND HOW TO TYPE THEM
g 01665 138:  ROR RG *OCTAL OR DECIMAL?
016656 103403 BCS 148 *DECIMAL=-BRANCH
84 016656 013146 MOV a(R1)+,=(SP)  ::SAVE a(R1)+ FOR TYPEOUT
016660 104402 TYPOC $3G0 TYPE=-=OCTAL ASCII(ALL DIGITS)
85 016662 000402 B8R 158
86 016664 148:
016664 013146 MOV a(R1)+,=(SP)  ::SAVE a(R1)+ FOR TYPEOUT
om% 104405 TYPDS 1360 TYPE-=-DECIMAL ASCII WITH SIGN
87 016670 005303 158:  DEC R3 *MORE NUMBERS TO TYPE?
88 016672 001403 BEQ 168 *NO=--BRANCH
89 016674 104401 040053 TYPE gmxsz STYPE 2 BLANKS
90 016700 000764 BR i3s :LOOP
91 016702 oosso; 168:  DEC R *MORE DH'S?
95 016704 oosl.s BLE 208 *NO=--BRANCH
93 016 104401 001231 TYPE $CRLF SYES==START A NEW LINE
9% 016712 005105 CoM RS * INDENT?
% 016716 104401 040053 Tee  BNKs2 YVPE 3 BLANKS
39 8167 3 mzogr 3’1’2930 178: MOV mbn.m SGET NEXT DH
98 016726 104401 TYPE SAND TYPE IT
99 016 000000 188: .WORD O *DH POINTER GOES HERE
100 016 104401 001231 TYPE $CRLF *CARRIAGE RETURN-LINE FEED
101 016 005705 ST RS - INDENT?
1o§ 8167:.0 °3},3‘2 BNE 128 *NO--BRANCH
103 016742 1 l.gl 040053 198:  TYPE syaxsz :TYPE 2 BLANKS
104 8167 000737 BR i :LOOP
105 016750 104413 20$:  RESREG *RESTORE RO = RS
109 1675 300;07 RTS PC *RETURN
107 016754 016764 o1ro49 017100 PFECH: PFECH1.PFECH2,PFECH3,PFECH4 ;WORDS DEFINING TABLES BELOW
108 016764 120 1 15 PFECHI: .ASCIZ" ?POWER MONITOR BIT IN CPU ERROR REGISTER FOUND SET?
109 017046 124 105 123 PFECH2: .ASCIZ ?TESTNO ERR PC CPUERREG?
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PERR = TYPE ERROR ROUTINE

110 .EVEN

111 01 17114 001132 016332 PFECH3: .

11; 17 1 PFECH4: .WORD

Naoime o 3

115 017 PFTSTN: .WORD

WORD :F TSTN,SERRPC,CPSAVE,0

*NUMBER OF DATA HEADERS

m R OF WORDS IN DATA TABLE
NUMBERS ARE OCTAL

coumus TEST NUMBER FOR PF BIT ERROR

SEQ 0085
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IYPE ROUTI
1

7116 105737
100002
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000002
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015434

000040

000002
000011
000200
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01733
00117

001170
000001

017330
017446

001254
001255

001255

.SBTTL TYPE ROUTINE

tti"tt.ﬁ'ttﬁ.ttttt..ti.tt......t..l.....t.t.tit'ﬁi.'.tﬁt"'tt.

'ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BVTE.

tTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

s*NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
;*NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
'NOTE SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

CAL
*1) USING A TRAP INSTRUCTION
TYPE +MESADR

;sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

non
1 TYPE
i MESADR
:t
STYPE: TSTB  STPFLG ::1S THERE A TERMINAL?
BPL 1 *BR IF YES
3"3” ..mu.ssuens IF NO TERMINAL
18: MOV RO,=(SP) :SAVE RO
MOV a2(sP) ,RO ..ser ADDRESS OF ASCIZ STRING
CMPB  #APTENV,SENV RUNNING IN APT MODE
BNE 623 **NO,GO CHECK FOR APT CONSOLE
BITB  #APTSPOOL,SENVM ..spooc. nssmt TO APT
BEQ 628 G0 CHECK FOR CONSOLE
MOV RO,618 ..sefup MESSAGE ADDRESS FOR APT
JSR PC.SATY3 ::SPOOL MESSAGE TO APT
618: .WORD O *MESSAGE ADDRESS
628: BITB  W#APTCSUP,SENVM ..m CONSOLE SUPPRESSED
BNE 608 *YES,SKIP TYPE OUT
28: MOVB  (RO)+,=(SP) ..PUSH CHARACTER TO BE TYPED ONTO STACK
BNE 4$ *:BR IF IT ISN'T THE TERMINATOR
ST (SP)+ :3IF TERMINATOR POP IT OFF THE STACK
608: MOV (SP)+,RO RESTORE RO
3s: ADD #2,(SP) ..ADJUST RETURN PC
RTI RETURN
48: gga ﬂr.(sm IBRANCH IF <HT>
S&'E" ggRLF . (SP) ::BRANCH IF NOT <CRLF>
ST (SP)+ ::POP  <CR><LF> EQUIV
;g{r S:TYPE A CR AND LF
CLRB  SCHARCNT :CLEAR CHARACTER COUNT
BR 2 SSGET NEXT CHARACTER
58: JSR PC.S$TYPEC 2260 TYPE THIS CHARACTER
68: cMPB  SFILLC.(SP)+  ::IS IT TIME FOR nu.ea CHARS. ?
BNE 28 S3IF NO GO GET NEXT CHAR.
MOV $NULL ,~(SP) S:GET # OF FILLER CHARS. NEEDED
+ :AND me NULL CHAR.
78: DECB  1(SP) ::DOES A NULL ueso 70 BE TYPED?
BLT 6 *:BR IF NO--GO POP THE NULL OFF OF STACK
JSR PC,STYPEC 2560 TYPE A NULL
DECB  SCHARCNT D0 NOT COUNT AS A COUNT
BR 7% +:LOOP

SEQ 0086

A P~
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TYPE ROUTINE

017450

s
132737
001;72
005726
000724

809040
17330
000007 017446

161624
161620

177602
00002

161600

161574
177600
000021

161556

000002 161550
000015 000002

017446
000012 000002

sHORIZONTAL TAB PROCESSOR

8%: MOVB
9%$: JSR
BIT8B

$TYPEC:

101$:

1028:
108:

18:
INCB

SCHARCNT : .WORD

$TYPEX: RTS

# ,(SP)
p;.!rvpec
gs.SCHARCNT

(SP)+
2$
a$TKS
1

0s

as$TK8, - (SP)
#177600, (SP)
#SXOFF , (SP)
1028

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

(SP)+

asTPS

108
2(SP) ,asTPB
ggR.Z(SP)

SCHARCNT
S$TYPEX
#LF ,2(SP)
$TYPEX
(PC)+

0

PC

ssREPLACE TAB WITH SPACE
s:TYPE A SPACE
:sBRANCH IF NOT AT

::TAB STOP
::POP SPACE OFF STACK
:2GET NEXT CHARACTER

:2CHAR IN KYBD BUFFER?
::BR IF NOT

::6GET CHAR

::STRIP EXTRANEOUS BITS
::WAS CHAR XOFF

::BR IF NOT

ssWAIT FOR CHAR

::STRIP IT
J3WAS IT XON?
::BR IF NOT

ssFIX STACK
s:WAIT UNTIL PRINTER IS READY

:2LOAD CHAR TO BE TYPED INTO DATA REG.
::1S CHARACTER A CARRIAGE RETURN?

: sBRANCH IF NO

2sYES==CLEAR CHARACTER COUNT

JIEXIT

:21S CHARACTER A LINE FEED?
::BRANCH IF YES

:2COUNT THE CHARACTER
:2CHARACTER COUNT STORAGE

SEQ 0087
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BINARY TO OCTAL (ASCII) AND TYPE

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

-§4 122222232222 223233 3222312213332 3333232322002 ddtdidddiiiiddiiddl)

*%THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
s*OCTAL (ASCII) NUMBER AND TYPE IT.
;*$TYPOS===ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

s*CALL:

3 MoV NUM,=(SP) ::NUMBER TO BE TYPED

o TYPOS :2CALL FOR TYPEOUT

o .BYTE N :2N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
% BYTE M ::M=1 OR

I3 ::1=TYPE LEADING ZEROS

o ::0=SUPPRESS LEADING ZEROS

%

:#$TYPON=-=---ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
:*$TYPOS OR STYPOC

s«CALL:

H MOV NUM,-(SP) ::NUMBER TO BE TYPED

A TYPON ssCALL FOR TYPEOUT

;t

:*%;{{OC---ENTER HERE FOR TYP=OUT OF A 16 BIT NUMBER

M :

i MoV NUM, ~(SP) :sNUMBER TO BE TYPED

. TYPOC s:CALL FOR TYPEOUT
017452 017646 0 $TYPOS: MOV a(SP) ,~(SP) ::PICKUP THE MODE
017456 116637 000001 017675 MOVB 1(SP) ,SOFILL 22L0AD ZERO FILL SWITCH
0176464 112637 017677 MOVB (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE
017470 062716 000002 ADD #2,(SP) ::ADJUST RETURN ADDRESS
017474 000406 B8R $TYPON
017476 112737 000001 017675 STYPOC: MOVB #,80FILL ::SET THE ZERO FILL SWITCH
017506 112737 000006 017677 MOVB #6,SOMODE +1 2:SET FOR SIX(6) DIGITS
017512 112737 000005 017674 STYPON: MOVB #5,8S0CNT 32SET THE ITERATION COUNT
017520 010346 MOV R3,-(SP) s2SAVE R3
017522 010446 MOV R4 ,.=(SP) ::SAVE Ré
017524 010546 MOV RS.=(SP) ::SAVE RS
017526 113704 017677 MOVB $SOMODE+1,R4 :2GET THE NUMBER OF DIGITS TO TYPE
017532 005404 NEG Ré
017534 062704 000006 ADD #6,.R4 ::SUBTRACT IT FOR MAX. ALLOWED
017540 110437 017676 MOVB R4 ,SOMODE 22SAVE IT FOR USE
017544 1137046 017675 MOVB $SOFILL R4 22GET THE ZERO FILL SWITCH
017550 016605 000012 MOV 12(SP) RS ssPICKUP THE INPUT NUMBER
017554 005003 (LR  R3 ::CLEAR_THE OUTPUT, WORD
017556 006105 1$: ROL RS :2ROTATE MSB INTO °‘‘C
017560 000404 BR 33 2260 DO MSB
017562 006105 2$: ROL RS 2:FORM THIS DIGIT
017564 006105 ROL RS
017566 006105 ROL RS
017570 010503 MOV R5,R3
017572 006103 3s: ROL R3 2:GET LSB OF THIS DIGIT
017574 105337 017676 DECB $OMODE ::TYPE THIS DIGIT?
017600 10001g BPL 7$ 22BR _IF NO
017602 88270 177770 BIC #177770,R3 :2GET RID OF JUNK
017606 1002 BNE 4% ;2TEST FOR O
017610 005704 TST R4 s ;SUPPRESS THIS 0?
017612 001403 BEQ 5% s:BR !F YES
017614 005204 4$: INC R4 2:DON'T SUPPRESS ANYMORE 0°'S
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017616 05270 ooooso BIS n'o R3 ::MAKE THIS DIGIT ASCII

01762 ossrg 000 5$: BIS “R3 ;MAKE ASCII IF NOT ALREADY

17626 1103 1 57 MOVB a3 8s :SAVE FOR TYPING

017632 184491 1767 TYPE 13 ..GO TYPE THIS DIGIT

017633 1 s§47 17674 78: DECB iocnr +COUNT BY 1

017642 003347 BGT 28 ..aa 1r MORE TO DO

017644 002402 BLT 6% *BR IF DONE

017 3 005204 INC R& SSINSURE LAST DIGIT ISN'T A BLANK

017650 000744 BR 28 ::60 DO THE LAST DIGIT

017652 012605 68: MOV (SP)+,RS *RESTORE RS

017654 012604 MOV (SP)+.Ré ..nesrons R&

017656 012603 MOV (SP) +.R3 *RESTORE R3

017660 016666 000002 000004 MOV 2(SP) J4(SP) iSET THE STACK FOR RETURNING

17666 012616 MOV (SP)+. (SP)

017670 000002 RTI :RETURN

01767 000 8s: BYTE 0 ..STORAGE FOR ASCII DIGIT

01767 000 BYTE 0 *TERMINATOR FOR TYPE ROUTINE

017674 000 $SOCNT: .BYTE 0 $:0CTAL DIGIT COUNTER

017675 000 $OFILL: .BYTE 0 ::2ERO FILL SWITCH

017676 000000 SOMODE: .WORD 0 T NUMBER OF DIGITS TO TYPE
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

5212222223222 22222 2833232322383 1322320 232232322 dddiditiiddddddd)

:*THIS ROUTINE IS USED TO CHANGE A 16=BIT BINARY NUMBER TO A 5-DIGIT
s*SIGNED DECIMAL (ASCII) NUMBER AND

TYPE 1T. DEPENDING ON WHETHER_THE

:*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
s*REPLACED WITH SPACES.

s*CALL:
3

;t

S$TYPDS:

746 020200
6605 000020
0004

000055 000001
017734 005000 1$:
017736 012703 020114

112723 000040

017746 005002 2$:
020104

160105 38:

060105 4$:

00407
10631% 58:
000001 177777

702 000060 6$:
020014 052702 (000040 7$:

20
020027 000010

000764
105722 8s:
0000
6663 177777 177776
105013 9$:

Mov
TYPDS

MoV
MOV
MoV
MoV
MOV

MOV

NUM,=(SP)

RO,=(SP)
R1,=(SP)
R2,=(SP)

R5
#'=,1(SP)
0

R
#$DBLK ,R3
# LR+

R2

$DTBL (R0) ,R1
R1.RS

43

R2

3s

R1.RS

R2

5%
(SP)
78
(SP)
6$
1(SP)
#'0,R2

=1(R3)

(SP)+

:;PUT _THE BINARY NUMBER ON THE STACK
::G0 TO THE ROUTINE

::PUSH RO ON STACK
::PUSH R1 ON STACK
::PUSH R2 ON STACK

::PUSH R3 ON STACK

::PUSH RS ON STACK

:2SET BLANK SWITCH AND SIGN
::GET THE INPUT NUMBER

::BR IF INPUT IS POS.

::MAKE THE BINARY NUMBER POS.
:2MAKE THE ASCII NUMBER NEG.
::2ERDO THE CONSTANTS INDEX
::SETUP THE OUTPUT POINTER
:2SET THE FIRST CHARACTER TO A BLANK
:2CLEAR THE BCD NUMBER

::GET THE CONSTANT

::FORM THIS BCD DIGIT

;:BR_IF DONE
:: INCREASE THE BCD DIGIT BY 1

:;ADD BACK THE CONSTANT
:sCHECK _IF BCD DIGIT=0
ssFALL THROUGH IF 0
::SFI%% eggﬂﬁ LEADING 0°'S?

s :MSD?

::BR _IF NO

ssYES==SET THE SIGN
ssMAKE THE BCD DIGIT ASCII

s2MAKE IT A SPACE _IF NOT _ALREADY A DIGIT
:sPUT _THIS CHARACTER IN THE OUTPUT BUFFER
2 :JUST INCREMENTING

ssCHECK THE TABLE INDEX

2260 DO THE NEXT DIGIT

2260 _TO EXIT

:2GET THE LSD

::60 CHANGE TO ASCII

::gas ;HE LSD THE FIRST NON-ZERO?

o0 "o

::YES==SET THE SIGN FOR TYPING
::SET THE TERMINATOR

::POP STACK INTO RS

::POP STACK INTO R3

::POP STACK INTO R2

:2POP STACK INTO R1

SEQ 0090




CZRNGAO RMB0 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 21-1

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

50064 012600 MOV
0093 104401 020114 TYPE
500 01 00002 000004 MoV

0 o1og 012616 MOV
020102 000002 RTI
020104 0236;0 $DTBL: 10000.
020106 001750 1000.
020110 000144 100.
020112 00v012 10.
020114 $DBLK: .BLKW

(SP)+,RO
$DBLK

2(SP) ,4(SP)

(SP)+. (SP)

4

;:POP STACK_INTO RO
:sNOW TYPE THE NUMBER
:;ADJUST THE STACK

;;RETURN TO USER

SEQ 0091
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Y INPUT ROUTINE
LSBTTL TTY INPUT ROUTINE
:éttitttttt'ttttt't'.!tt"t't'tttttt.ttttt't.tttt'tttttt""'lt! Ed
0301 & 000000 $TKCNT: .WORD ;:NUMBER OF ITEMS IN QUEUE
020126 000000 $TKQIN: .WORD : 2 INPUT POINTER
020130 000000 $TKQOUT: .WORD : SOUTPUT POINTER
020132 $TKQSRT: .BLKB 1 :3TTY KEYBOARD QUEUE
020133 sgsgsnoa.

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

s=CALL:
e JSR PC,STKINT
i RETURN
020134 005037 020154 $TKINT: CLR STKCNT ::CLEAR COUNT OF ITEMS IN QUEUE
020140 012737 020132 020126 MOV #STKQSRT,.$TKQIN ::MOVE THE STARTING ADDRESS OF THE
020146 013737 020126 020130 MOV _*KQIN,$TKQOUT ::QUEUE INTO THE INPUT & OUTPUT POINTERS.
020154 012737 020204 000060 MOV #STKSRV, S#TKVEC ;:INITIALIZE THE KEYBOARD VECTOR
020162 012737 000200 000062 MOV #200, I#TKVEC+2 :: LEVEL &
020170 005777 160766 ST asTk8 :SCLEAR DONE FLAG
020174 012777 000100 60756 MOV #100,387KS *“ENABLE TTY KEYBOARD INTERRUPT
020202 000207 RTS PC $SRETURN TO CALLER
;*TK SERVICE ROUTINE
:#THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT
“«BY READING THE CHARACTER FROM THE INPUT BUFFER ANC PUTTING
‘«]T IN THE QUEUE.
:#1F THE CHARACTER IS A '‘CONTROL=C'’ (*C) STKINT IS CALLED AND
*«UPON RETURN EXIT IS MADE TO THE ‘‘CONTROL=-C'’' RESTART ADDRESS (SHUT)
020204 117746 160752 $TKSRV: MOVB  @$TKB,=-(SP) ::PICKUP THE CHARACTER
020210 042716 177600 BIC #AC177,(SP) S:STRIP THE JUNK
020214 021627 000021 CMP (SP) ,#$XON :31S IT A RANDOM XON?
020220 001002 BNE 308 $SBRANCH IF NO
020222 005726 ST (SP)+ *SCLEAN RANDOM XON OFF STACK
020224 000002 RTI : SRETURN
020226 308:
ozozig 021627 000003 CMP (SP) ,#3 ::1S 1T A CONTROL C?
020 001007 BNE 1$ S SBRANCH IF NO
020234 1044g1 021346 TYPE SCNTLC SSTYPE A CONTROL=C (*C)
020240 004737 020134 JSR PC,STKINT SSINIT THE KEY
020244 oosrga ST (SP)+ :3CLEAN UP STACK
020246 000137 021419 JMP SHUT *3CONTROL C RESTART
020252 021627 00000 18: CMP (SP) .47 S3IS IT A CONTROL G?
35355 0 5 7 000176 001154 %ﬁg 3§unsc SWR ::?g“gsgtlgugosctECTED’
020266 001500 BEQ 6$ 2360 TO SWR C
02027 28:
8282;6 85%53{ 000001 020124 gn: g;.srxcnr ::18 '?ﬁ ??EHS FULL?
ogo 104401 001224 TYPE  ,$BELL ::3?&2 THE TTY BELL
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TTY INPUT ROUTINE
020 sr;e TST (SP)+ ::CLEAN CHARACTER OFF OF STACK
0 1 BR 58 s EXIT
020310 0 18 7 000023 38: CMP (gp).azs i3IS 1T A CONTROL=S?
020314 001021 BNE 32% :BRANCH IF NO
020 13 005C77 160636 CLR asTKS $:DISABLE TTY KEYBOARD INTERRUPTS
0 005 ;9 ST (SP)+ SCLEAN CHAR OFF STACK
020324 105777 160630 31$:  T1STB gms :WAIT FOR A CHAR
0203 109;75 BPL :LOOP UNTIL ITS THERE
020332 117746 160624 MNVB x; -(SP) ..cer THE CHARACTER
ogos 8&2719 177600 BIC #1772, (SP) MAKE IT 7-BIT ASCII
02034 05262 000021 CMP (sp)+ 1 ..1s IT A CONTROL-O’
0%034 1366 BNE 318 *BRANCH IF NO
020350 012777 000100 160602 MOV #100,387KS ..REENABLE TTY KEYBOARD INTERRUPTS
020356 ; RTI * SRETURN
020360 33&5% 020124 328:  INC $TKCNT *:COUNT THIS CHARACTER
020364 021627 000140 CMP (SP) ,#140 ..xs IT uppsn CASE?
020370 002405 BLT (S *:BRANCH IF YES
020372 021627 000175 CMP (SP) . #175 ..Is IT A SPECIAL CHAR?
020376 003002 BGT 43 :BRANCH IF YES
020400 042716 000040 BIC #40, (SP) S3MAKE IT UPPER CASE
020406 112677 177516 4$: MOVB (spS*.astxoxn “SAND PUT IT IN QUEUE
020410 005237 020126 INC $TKQIN *:UPDATE THE POINTER
020414 023727 020126 020133 CMP srxoxu.nsrxneno ..co OFF THE ennv
020422 001003 BNE 58 :BRANCH IF
020424 012737 020132 020126 MOV #STKQSRT,STKQIN *ZRESET THE poxnren
020432 000002 58: RTI : SRETURN
tttttttttttttttttttttttttttttttttttttttttttttitﬁtﬁttilttltttttt
*SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
**ROUTINE 1S ENTERED FROM THE TRAP HANDLER, wILL
*«SERVICE THE TEST FOR CHANGE IN SOF TWARE suxrcu REGISTER TRAP
:#CALL WHEN OPERATING IN TTY INTERRUPT MODE.
020434 022737 000176 001154 $CKSWR: CMP #SWREG, SWR :1S THE SOFT=SWR SELECTED
020442 001124 BNE 15 JSEXIT IF NOT
020444 105777 160510 TSTB  a$TKS ;IS A CHAR WAITING?
020450 100121 BPL 15$ *:1F NOT, EXIT
020452 117746 160504 MOVB  @$TKB,=-(SP) :SYES
020456 042716 177600 BIC #°C177,(SP) LIMAKE IT 7-311 ASCII
020462 021627 000007 CMP (SP) 47 ;318 IT A CONTROL-G?
20466 001300 BNE 2 SIF NOT, PUT IT IN THE TTY QUEUE
LSAND EXIT
ttttttttttttltttttittttttttttttttttttttttt't.ﬁttltttttiitttttit
%CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY xnrenauor SERVICE
**ROUTINE OR FROM THE SOFIHARE SWITCH REGISTER TRAP CALL A RESULT OF A
;*CONTROL-G BEING TYPED, AND THE SOF TWARE SWITCH nscxsrsﬁ aexnc SELECTED.
020470 1237;7 001150 000001 6S: CMPB  SAUTOB, 51 : ;ARE WE aunnxnc IN AUTO=-MODE?
020476 0019 4 BEQ 2$ ::BRANCH IF
ogosoo 005 59 ST (SP)+ : :CLEAR cournoa-s OFF STACK
020502 737 020134 JSR PC,STKINT SSFLUSH THE TTY INPUT QUEUE
0205 5077 160446 CLR asfks S:DISABLE TTY KEYBOARD INTERRUPTS
020512 112737 000001 001151 MOVB  #1,SINTAG $3SET INTERRUPT MODE INDICATOR
020520 104401 021 TYPE scans ::ECHO THE CONTROL=G (*G)
ozos§3 104401 850362 $GTSWR: TYPE SWR $3TYPE CURRENT courenrs
og oml.g MOV §uass.-(sp) *3SAVE SWREG FOR TYPEOUT
0536 10440 TYPOC ..GO TYPE--OCTAL ASCII(ALL DIGITS)
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0 gssg 104401 021376 TYPE  ,SMNEW : ;PROMPT FOR NEW SWR
8 542 005046 198: (LR =(SP) *:CLEAR COUNTER

0546 085999 (LR ~(SP) :iTHE NEW_SWR
0 os«g 105777 160406 78: ISTB  @$7kS *CHAR THERE?
020552 100375 BPL. 78 2IF NOT TRY AGAIN
020554 117746 160402 MOVB  @$TKB,=(SP) ::PICK UP CHAR
020560 042716 177600 BIC #5177, (SP) S:MAKE IT 7-BIT ASCII
ozosga 021627 000003 CMP (SP) , 43 ::18 xr A CONTROL-C?
020570 001015 BNE 93 *BRANCH
020572 104401 021346 TYPE  ,SCNTLC ..ves scno CONTROL-C (*0)
020576 g? 000006 ADD #6,SP SCLEAN UP
020602 123727 001151 000001 CMPB  SINTAG.M ..REENABLE rrv xeveoano INTERRUPTS?
020610 001003 BNE 8s :;BRANCH IF NO
020612 012777 000100 160340 MOV #100,38TKS SSALLOW TTY KEYBOARD INTERRUPTS
020620 000137 021410 8s: JMP SHUT ::CONTROL=-C RESTART
020624 021627 000025 9s: CMP (SP) ,#25 ::1S IT A CONTROL-U?

20630 001005 BNE 108 : ;BRANCH IF
020632 104401 021353 TYPE  ,SCNTLU *:YES, ECHO CONTROL-U (*V)

36 062709 000006 208:  ADD #6,5P *:IGNORE PREVIOUS INPUT

020642 00073 BR 19§ ILET'S TRY IT AGAIN
020644 021627 000015 108: CMP (SP) M5 ::1S IT A <CR>?
020650 001022 BNE 168 :BRANCH IF NO
020652 005766 000004 ST 4(SP) :3YES, IS IT THE FIRST CHAR?
020656 001403 BEQ 118 *BRANCH IF YES
020660 016677 000002 160266 MOV 2(SP) ,aSWR SISAVE NEW SWR
020666 062706 000006 11$:  ADD #6,SP $:CLEAR UP STACK
020672 104401 001231 148:  TYPE $CRLF S:ECHO <CR> AND <LF>
020676 123727 001151 000001 CMPB ‘§NTAG.I1 :*RE-ENABLE TTY KBD INTERRUPTS?
020704 001003 BNE 158 S:BRANCH IF NOT
020706 012777 000100 160244 MOV #100,387KS :RE-ENABLE TTY KBD INTERRUPTS
020714 oooog; 158:  RTI *RETURN
020716 004737 017330 168:  JSR PC srvpsc ..ecuo CHAR
020722 021627 000060 CMP (SP) ,#60 HAR < 0?
020726 002420 ' BLT 18$ ..annncn ;r YES
020730 021627 000067 CMP (SP) ,#67 33 CHAR >
020734 003015 BGT 18$ *BRANCH IF YES
020736 042726 000060 - BIC #60, (SP)+ ..srnxp-orr ASCII
020742 83 766 000002 < TST sﬁ ::1S THIS THE FIRST CHAR
02074 140 , BEQ :sBRANCH IF YES
020750 006316 ;- ASL (sp) ..uo. SHIFT PRESENT
020752 006316 ASL (SP) :i CHAR OVER TO MAKE
020754 006316 ASL (SP) ROOM FOR NEW ONE.
0 723 005266 oogooz 178:  INC 2(SP) xeep COUNT OF CHAR
020762 056616 177776 : BIS -ysm.«sm ..se IN NEW CHAR
020766 BR 7 $3GET THE NEXT ONE
020770 104401 001230 188:  TYPE 3oues SSTYPE 2<CR><LF>
020774 000720 B8R 208 S 2SIMULATE CONTROL=U

.'.'ttt'.tlt'.'...t.t.ttittt"tt.il".tii.tl.'l..!t...itt.l"lﬁttt.'
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:'E:{E ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
s*CALL:

e RDCHR ::GET A CHARACTER FROM THE QUEUE
e RETURN HERE :3CHARACTER IS ON THE STACK
i SSWITH PARITY BIT STRIPPED OFF
020776 011646 SRDCHR: MOV (SP) ,=(SP) ::PUSH DOWN THE PC AND
021000 016666 000004 000002 MOV 4(SP),2(SP) :STHE PS
0 1003 005066 000004 CLR 4(SP) :3GET READY FOR A CHARACTER
021012 005046 CLR -(SP) *:PUT NEW PS ON STACK
021014 012746 021022 MOV #64S,=(SP) S:PUT NEW PC ON STACK
021020 4 RTI :2POP NEW PC AND PS
021022 648:
1022 005737 020124 18: ST $TKCNT ::WAIT ON A CHARACTER
021026 001775 BEQ 1$
021030 005337 020124 DEC $TKCNT : :DECREMENT THE COUNTER
021034 117739 177070 000004 MOVB  @STKQOUT.4(SP) ::GET ONE CHARACTER
021042 005 020130 ~ INC - $TKQOUT : SUPDATE THE POINTER
021046 023727 020130 020133 CMP $TKQOUT , #STKQEND :;DID IT GO OFF OF THE END?
021054 001003 BNE 28 ;SBRANCH IF NO
021056 012737 020132 020130 MOV #STKQSRT,$TKQOUT ;;RESET THE POINTER
021064 000002 28: RTI : *RETURN
;:tttttltttﬁttttttttttittttt'ttttttttttttttt'tﬁittttitttttttttttt
"’2{{ ROUTINE WILL INPUT A STRING FROM THE TTY
M -
i RDLIN ::INPUT A STRING FROM THE TTY
i RETURN HERE SADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
i *STERMINATOR WILL BE A BYTE OF ALL 0'S
1066 010346 SRDLIN: MOV R3,.-(SP) :2SAVE R3
021070 005043 CLR -($P) *:CLEAR THE RUBOUT KEY
021072 01270 051322 1$: MOV #STTYIN.R3 *3GET ADDRESS
021076 022703 021346 28: CMP. #STTYIN+20.,R3 ::BUFFER FULL?
021102 101456 BLOS  4$ $:BR IF YES
021106 10441 RDCHR ::G0 READ ONE CHARACTER FROM THE TTY
021106 11 91 MOVB  (SP)+,(R3) *3GET CHARACTER
021110 122713 000177 108: CMPB  #177.(R3) “:IS IT A RUBOUT
021114 001022 BNE 58 *:BR IF NO
02111 5719 ST (SP) :3IS THIS THE FIRST RUBOUT?
0211 1og BNE 6% ::BR IF NO
021122 112737 800136 021320 MOVB  #°\,9% SSTYPE A BACK SLASH
021130 104401 13;9 TYPE .98
021134 012716 1777 MOV #-1,(SP) ::SET THE RUBOUT KEY
0 11¢g 30 6$: DEC R3 + :BACKUP BY ONE
02114 sgz 021322 CMP RS ASTTYIN $3STACK EMPTY?
021146 1 BLO 43 ::BR IF YES
021150 111337 05'358 MOv8  (R3),9$ *SSETUP TO TYPEOUT THE DELETED CHAR.
021154 104401 0213 TYPE 98 | 360 TYPE
o$11oo 746 BR $ 1560 READ ANOTHER CHAR.
021162 005716 5$: ST (SP) **RUBOUT KEY SET?
021164 oo1&g$ BEQ 78 2:BR IF NO
3 1196 1127 300134 021320 MOVB  #°'\,9% SSTYPE A BACK SLASH
0 }103 1og4g1 o E{S‘ igg) CLEAR THE RUBOUT KEY
og1§oz 1 291 000025 78: (MPB  #25,(R3) *3IS CHARACTER A CTRL U?
021206 100 BNE 8s ::BR IF NO
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1 4g1 021353 TYPE $CNTLU ::TYPE A CONTROL 'V’
12 ER is ::60 START OVER
122713 000022 8s: CMPB  #22.(R3) $51S CHARACTER A ‘*R'“
1811 BNE 3$ $SBRANCH IF NO
105013 CLRB  (R3) ::CLEAR THE CHARACTER
104401 oo1§31 TYPE  ,SCRLF SSTYPE A "CR™ & 'LF
104401 021322 TYPE STTYIN SSTYPE THE INPUT STRING
000717 BR P13 :G0 PICKUP ANOTHER CHACTER
104401 001230 48: TYPE $QUES SSTYPE A *2°
00071; BR is *3CLEAR THE BUFFER AND LOOP
11133 og1gzo 38: MOVB  (R3).9$ *3ECHO THE CHARACTER
104401 021 zg TYPE 93
1 2753 00001 CMPB  #15,(R3)+ :;CHECK FOR RETURN
1305 BNE 2 $:LOOP IF NOT RETURN
105063 177777 CLRB  =1(R3) *:CLEAR RETURN (THE 15)
104401 001232 TYPE  .SLF :3TYPE A LINE FEED
00572 ST (SP)+ :“CLEAN RUBOUT KEY FROM THE STACK
01260 . MOV (SP)+,R3 :RESTORE R3
011646 MOV (SP) ,=(SP) SSADJUST THE STACK AND PUT ADDRESS OF THE
01 000004 000002 MOV 4(SP) ,2(SP) 3 FIRST ASCII CHARACTER ON IT
012766 021322 000004 MOV #STTYIN,4(SP)
000002 RTI ; :RET
000 98: BYTE 0 ::STORAGE FOR ASCII CHAR. TO TYPE
000 BYTE 0 2 :TERMINATOR
STTYIN: .BLKB  20. :RESERVE 20. BYTES FOR TTY INPUT
136 103 015 SCNTLC: .ASCIZ /*C/<15><12>  ::CONTROL ''C
136 125 015 SCNTLU: .ASCIZ /U/<15><12>  ::CONTROL 'V’
136 107 015 SCNTLG: .ASCIZ /*6/<15><12>  ::CONTROL 'G
015 012 123 SMSWR: .ASCIZ <15><12>/SWR = /
040 040 116 SMNEW: .ASCIZ / NEW = /
.EVEN
005737 000042 SHUT:  TST a2 :ANY MONITOR PRESENT ?
oo1oo; BNE 1$ :BR IF YES
000137 003312 JMP START2 260 TO 'START2®
005037 001330 18: CLR DRVSEL *FUDGE NO DRIVES SELECTED
000137 015142 JMP $EOP *RETURN CONTROL TO MONITOR

F 8

SEQ 0096
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1

021450
021450

021452
021456

2777
01267
15657

040000
022014

000004
021476
177060
000004

000004

001117
177777
8 1546
177766

177777
021562

000004
17777,
000001

001754

g
001000

001754

157512

016332

1632

016332

016332
016332
177766

001154
157310

.SBTTL SCOPE HANDLER ROUTINE

.Q't!'t'l*.t.t.t..ii."'tt.tt'..il"t'.Qt..t'tttt‘ttt.'tt..Qtttt

*THIS ROUTI:‘EE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT

s*AND LOAD T

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 ROUTINE ARE:

sxSW14=1
'S\ﬂ 1=1
*590931
'(ALI.

e SCOPE

$SCOPE:
CKSWR
1$: BIT
BEQ
JMP

LOOP ON TEST

IMIBIT ITERATIONS

LOOP ON ERROR
::SCOPE=]OT

sTEST FOR CHANGE IN SOFT-SWR
#BIT14,3SWR ..I.OW ON PRESENT TEST?
9$ sNO _IF SW14=0
$OVER ..JW OVER SCOPE ROUTIMNE

9s:
:MANRASTART OF ngf FOR THE XOR TE?TEMII’I

$XTSTR: BR

MOV

5%: CMP

20008: MOV

2001$: MOV
20028: (MP

F RUNNING ON THE 'XOR’' TESTER CHANGE

;THIS INSTRUCTION TO A 'NOP'' (NOP=240)

@NERRVEC ,~(SP) ..SAVE THE CONTENTS OF THE ERROR VECTOR
lSS,?lERRVEC ..Tfkfm TIMEOUT

060 OUT ON XOR?
(SP)+,@#ERRVEC ..nssrons THE ERROR VECTOR
$SVLAD TO THE NEXT TEST
(SP)+,(SP)+ ..um THE STACK AFTER A TIME OUT
(SP) +.#ERRVEC :iRESTORE THE ERROR VECTOR
78 LOOP ON THE PRESENT TEST
CODE FOR THE XOR 'fssremmn
SERFLG :;HAS AN ERROR OCCURRED?

33 sBR_IF 'ﬂ

l-l CPSAVE ..SEE IF_TIMEOUT WAS PREVIOUSLY RECORDED
ICK AROUND ROUTINE IF SO

C.=(SP) ..§e¥5 CNTENTS"(E)F EW VECTOR

#S.ERRVEC UP *TRAP' RETURN ADDRESS
66 CPSAVE  ::MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST

3-1 cpsavs ::SET CPU ERROR REGISTER TIMEOUT INDICATOR
#20018, (SP) *:SETUP RETURN ADDRESS

(SP)+ ,ERRVEC s ;RESTORE CONTENTS OF ERROR VECTOR
0-132P$AVE ..SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION

2 *BRANCH IF SO

$BITO0.CPSAVE  :-SEE IF THE POWER MONITOR BIT IS ON
38 **BRANCH TO CONTINUE ROUTINE IF CLEAR

mro? ;‘;7766 *SCLEAR THE BIT FOUND TO BE SET

a(sP) ,=(SP) ::SAVE_SWR

¥ ?.im

$3SAVE SWR Aoor uEss

SGET SOF rms SWR ADDRESS
(SP) S @SWR ..eer cunnem SWR VALUE

;76 LaSWR :3DON'T ALLOW LOOP ON ERROR ON THIS ERROR
1 SCALL SPECIAL POWER FAIL BIT ERROR CALL
(SP)+,3(SP) “ZRESTORE SWR TO ORIGINAL VALUE
(SP)+.SWR $:RESTORE SWR ADDRESS

SEQ 0097
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16 2003$:
1656 123737 001131 001117 CMPB imx.sems ;sMAX, ERRORS FOR THIS TEST OCCURRED?
1666 1 191; BHI B8R IF NO
1 2777 001000 157260 BIT #BIT09,aSWR ..n.oor ON ERROR?
1676 0014 BEQ 4 ::BR IF NO
}%2 1 ‘7 001124 001122 78: ﬁ" s’bcgzn.umn SSSET LOOP ADDRESS TO LAST SCOPE
8 ms 38 o;; 117 48: CLRB  SERFLG :;2ERO_THE ERROR FLAG
n 5037 001220 CLR $TIMES :CLEAR THE NUMBER OF ITERATIONS TO MAKE
8 1716 7}; BR 18 *ESCAPE TO THE NEXT TEST
17 004000 157226 38: BIT #8IT11,3SWR ..muan ITERATIONS?
021 1 BNE 1s :BR IF YES
021 5 oonso INC $IC :2INCREMENT ITERATION COUNT
021 023737 001220 001120 CMP mnes SICNT  ::CHECK THE NUMBER OF ITERATIONS MADE
02172 002024 BGE SOVER *BR IF MORE ITERATION REQUIRED
021744 81 7 000001 001120 1$: MOV #1,$1CNT ..nexnnm.m me ITERATION COUNTER
0 1725 13737 022030 001220 MOV SMXCNT,STIMES  ::SET NUMBER OF ITERATIONS TO DO
0217 1os; 7 001116 SSVLAD: INCB  STSTNM SSCOUNT TEST NUMBERS
021764 113737 001116 001240 MOVE  STSTNM,STESTN  ::SET TEST NUMBER IN APT MAILBOX
021772 011637 001122 MOV (SP) , SLPADR $:SAVE SCOPE LOOP ADDRESS
021776 011637 001124 MOV (SP) . SLPERR *:SAVE ERROR LOOP ADDRESS
022002 005037 001222 CLR $ESCAPE :CLEAR THE ESCAPE FROM ERROR ADDRESS
022006 112737 1 ognn MOVE  #1,SERMAX SONLY ALLOW ONE(1) ERROR ON NEXT TEST
022014 013777 83"13 157134 SOVER: MOV STSTNM,3D1SPLAY iDISPLAY TEST NUMBER
022022 013716 00112 MOV SLPADR. (SP) ::FUDGE RETURN ADDRESS
0220 388832 : sFIXES PS
0220 1 SMXCNT: 1 S:MAX. NUMBER OF ITERATIONS
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.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

::Ql..'."...ttt'..tﬁt'."tti.ttitt...Q.Q.Q.l'Q.'..'il't.......'.
:*SAVE RO-RS

i*  SAVREG

; *UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE:

:'TU’--(HS)

% #2===(+18)

v #4===RS

;v +6=-==Ré

;% +8-==R3

aned 2

12412===R1

1e¢14===R0

$SAVREG:
MoV RO,=(SP) ::PUSH RO ON STACK
MoV R1.,=(SP) ::PUSH R1 ON STACK
MOV Ri.-(SP) ::PUSH R2 ON STACK
MOV R3.-(SP) 2 :PUSH ON STACK
MOV R&,=(SP) ::PUSH R& ON STACK
MOV RS5,=(SP) ::PUSH RS ON STACK
MOV (SP) ,-(SP) :2SAVE PS OF MAIN FLOW
MoV (SP) ,=(SP) :2SAVE PC OF MAIN FLOW
MOV 2(SP) ,-(SP) ::SAVE PS OF CALL
MoV 2(SP) ,~(SP) ::SAVE PC OF CALL

: :RESTORE RO-R5

ALL:
:* RESREG
REG:

$RESREG:

MOV (SP)+,22(SP)  ::RESTORE PC OF CALL

MOV (SP)+.22(SP)  ::RESTORE PS OF CALL

MOV (SP)+.22(SP)  ::RESTORE PC OF MAIN FLOW
MOV (SP)+.22(SP)  ::RESTORE PS OF MAIN FLOW
MOV (SP)+.R $:POP STACK INTO R

MOV (SP)+.R& $:POP STACK INTO Ré&

MOV (SP)+.R3 $:POP STACK INTO R3

MOV (SP)+.R2 $3POP STACK INTO R2

MOV (SP)+.R1 S:POP STACK INTO PRI

MOV (SP)+.RO $3POP STACK INTO RO

SEQ 0099
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TRAP DECODER

022174
022176

022210

000002

022162

000004 000002

SEQ 0100

.SBTTL TRAP DECODER

AR RRARRRRAARRAARARRARRRARNAAARAAAAAAAAAAAAAAAAAAAAANCORNNORNNS

:*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
:*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
:*GO TO THAT ROUTINE.

$STRAP: MOV RO,.=(SP) ::SAVE RO
MOV 2(SP) ,RO :2GET TRAP ADDRESS
TST =(R0) ::BACKUP BY 2
MOvVB (RO) ,RC ::GET RIGHT BYTE OF TRAP
ASL RO ::POSITION FOR INDEXING
MOV $TRPAD(RO) ,RO  ;;INDEX TO TABLE
RTS RO 2260 TO ROUTINE

;:THIS IS USE TO HANDLE THE '‘GETPRI'' MACRO

$STRAP2: MOV (SP) ,=(SP) ::MOVE THE PC DOWN
MOV 4(SP),2(SP) :SMOVE THE PSW DOWN
RTI :SRESTORE THE PSW

.SBTTL TRAP TABLE

:*#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
s*BY THE '‘TRAP'' INSTRUCTION.

; ROUT INE

$TRPAD: .WORD STRAP2
$TYPE  ;;CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
$TYPOS ::CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
STYPON ::CALL=TYPON  TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
STYPDS ::CALL=TYPDS  TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
$GTSWR ::CALL=GTSU™  TRAP+6(104406) GET SOFT=SWR SETTING
SCKSWR ::CALL=CKSWR  TRAP+7(104407) TEST FOR CHANGE IN SOF T-SWR
SRDCHR ::CALL=RDCHR  TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
SRDLIN ::CALL=RDLIN  TRAP+11(104411) TTY TYPEIN STRING ROUTINE
$SAVREG ;:CALL=SAVREG  TRAP+1 (10441; SAVE RO-RS ROUTINE
SRESREG ::CALL=RESREG TRAP+13(104413) RESTORE RO-RS ROUTINE
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SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

.SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

*ttt'ﬁ*tt.ltt.t..tt..l"'t..tlttlit"ii.titﬁttt..it..t'ttttt'.tt

tTHIS ROUTINE WILL CONVERT A 16°BIT UNSIGNED BINARY NUMBER TO AN
;*UNSIGNED DECIMAL ASCIZ NUMB

s«CALL
o MOV NUMBER,-(SP)  ::PUT BINARY NUMBER ON THE STACK
* JSR PC,a#$582D +3CALL
1 RETURN :ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK
022212 016637 ooooos 022242 $SB2D: MOV 2(SP), 1s : :SAVE BINARY NUMBER
022220 012746 02224 MOV #18,=(SP) ::SET POINTER
022226 004737 022246 JSR PC.&JSDBZD ..CALL DOUBLE LENGTH CONVERT
022230 062716 000005 ADD #5. (SP) *ONLY ALLOW FIVE CHARACTERS
022234 012666 000002 MOV (sﬁ)o 2(SP) ..chxur POINTER
022240 000207 RTS : SRETURN
022242 000000 000000 18: .WORD o.o
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022246

022414

gt
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000002

12

000060
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SCII CONVERT ROUTINE

.SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

B 1112233332322 2322222221333 23223 d i d il iddi il iiiiid

+*THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED
;*DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE

:+POSITIVE.
s#CALL
i MOV #PNTR,=(SP)
o JSR PC,a#$pB2D
i RE TURN
$DB2D: SAVREG
MOV 2(SP) ,R2
MOV #S$DECVL ,RO
MOV RO,2(SP}
MOV (R2)+,R1
MOV (R2)+.R2
022344 MOV #10.,4$
MOV #STNPUR R4
MOV #STNPWR+2 RS
1$: CLR R3
28: SU8 (R4) ,R1
SBC R2
SUB (RS) ,R2
BLT 3
INC R3
BR 23
3$: ADD (R4)+,R1
ADC R2
ADD (R&4)+,R2
CMP (RS)+.(RS)+
BIS #'0,RS
MOVB  R3,(RD)+
DEC (PC)+
48: WORD O
BNE 1s
CLRB (RO)+
RESREG
RTS PC
$TNPWR: 145000
35632
160400
2765
113200
230
041100
17
}03240
23420

;;POINTER TO LOW WORD OF BINARY NUMBER
:sTHE FIRST ADDRESS OF ASCIZ

::1S ON THE STACK

:sSAVE REGISTERS
::PICKUP THE DATA POINTER

:2GET ADDRESS OF ‘‘SDECVL'' STRING
:;PUT ADDRESS OF ASCIZ ST:ING ON STACK

::PICKUP THE BINARY NUMBE

s2SET UP TO DO 10 CONVERSIONS

; ;ADDRESS OF TEN POWER
;sCLEAR PARTIAL
s sSUBTRACT TEN POWER
;:BR IF TEN POWER TO LARGE
:sADD 1 TO PARTIAL
:;LOOP
ssRESTORE SUBTRACTED VALUE
ssMOVE TO NEXT TEN POWER
: s CHANGE PARTIAL TO ASCII
ssSAVE IT

DONE?

::BR IF NO

2 s TERMINATOR
s sRESTORE REGISTERS

s sRETURN
::1.0E09
::1.0E08
::1.0€E07
::1.0E06
::1.0E05
::1.0E04
::1.0€03
::1.0E02

SEQ 0102
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NGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE
022416 000012 12
0%2420 000000 0
022422 000001 1
022424 000000 0
022426 $DECVL: .BLkB 12.

::1.0E01
::1.0E00
:;RESERVE STORAGE FOR ASCIY STRING

SEQ 0103
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.SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS

022442

000004

000060

022472

tﬁtttttttttt.ti*..t.tt*tt'tiﬁtttit*t*t'itt*tttti*tttt.ttttttt.t

'THIS ROUTINE IS USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE
;*LEADING NUMBERS

s «CALL

e MOV

ok JSR

$SUPRS: MOV
MOV

1$: TSTB
BEQ
CMPB
8EQ

2%: DEC
MOV
TYPE

3%: .WORD
MOV
MOV
RTS

#NUMADR , = (SP)
PC,a#$SUPRS

RO,=(SP)
4(SP) ,RO
(RO)

2%
#'0,(RO)+
1%

RO
RO.3$

(
(

S
S

PC

0
P)+,R0

P)+,(SP)

:sFIRST ADDRESS OF ASCIZ STRING

:SAVE RO
..PICKUP THE POINTER
..TERHINATEOR’

:BR IF YES C
:i1S THIS AN ASCII "0" ?
;i8R IF VES

: :BACKUP BY '

..gsve FOR TYPING

..ASCIZ POINTER GOES HERE
RESTORE RO

:iRESTORE THE STACK

: SRETURN

SEQ 0104
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.SBTTL RANDOM NUMBER GENERATOR ROUTINE

¥t 112222222223 113122222222 i it i i iiiddidiiliidiil)

;*THIS ROUTINE IS A DOUBLE_PRECISION PSEUDO RANDOM NUMBER GENERATOR

;*WITH A RANGE OF 0 TO 2(+33)-1.

s=CALL:

i JSR PC,SRAND

i RET

-+ w

H ]
02250 SRAND :
of%so% 010046 RO,=(SP)
ozsso¢ 010146 MOV R1,-(SP)
022506 010246 MOV R2,=(SP)
022510 013700 022602 MOV SLONUM, RO
032514 13701 022600 MOV SHINUM,R1
022520 12785 177771 MOV #-7,R2
oszs 4 0063 18: ASL RO
022526 006101 ROL R1
0225 oosgoz INC R2
022532 001374 BNE 18
022534 063700 022602 ADD $LONUM, RO
025540 005501 ADC R1
022542 063701 022600 ADD suxugn R1
025543 062700 001057 ADD #1057 ,R0
022552 005501 ADC R1
022554 062701 047401 ADD #47601,R1
022560 o1oo§7 022602 MOV RO, SLONUM
022594 8101 7 022600 MOV R1 . SHINUM
022570 012602 MoV (SP)+,R2
022572 012601 MOV (SP)+,R1
055376 000307 - Rl
022600 176?43 $SHINUM: .WORD 15 543
022602 123456 SLONUM: .WORD 123456

::CALL THE ROUTINE
:2RETURN HERE THE RANDOM
:JNUMBER WILL BE IN

2 sSHINUM, SLONUM

::PUSH RO ON STACK
:2PUSH R1 ON STACK
::PUSH R2 ON SIGSK

:2SET SHIFT C
:2SHIFT RO LE
::ROTATE CARR
::CHECK FOR DONE
::CONTINUE SHIFT LOOP
::ADD NUMBER TO MAKE X 129
3 :PROPOGATE CARRY

::ADD NUMBER TO MAKE X 129
:2ADD LOW CONSTANT

: :PROPOGATE CARRY

:2ADD HIGH CONSTANT

: :SAVE RO

::SAVE R1
::POP STACK INTO R2
::POP STACK INTO R1
::POP STACK INTO RO
s sRETURN

SEQ 0105
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INTEGER DIVIDE ROUTINE

.SBTTL INTEGER DIVIDE ROUTINE

s*DIVIDEND BY A 16-BIT TWO'S

s*SAME SIGN AS THE DIVIDEND.

P AAARRARAARAAAARRAANRRRRRARRAAAAAAARAAARAAAAAAAAAARRAAAAACRAONNN

**THIS ROUTINE WILL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER

COMPLEMENT INTEGER DIVISOR GIVING

:*A 16=-BIT TWO'S COMPLEMENT INTEGER QUOTIENT AND A 16-BIT_REMAINDER.
;*DIVISION WILL BE PERFORMED SO THAT THE REMAINDER IS OF THE

A
5
6
4
8
9 s*CALL:
10 * MOV LOW DIVIDEND,=(SP) :2THE HIGH DIVIDEND MUST BE < 1/2
1" i MOV HIGH DIVIDENB.'(SP) ::AS LARGE AS THE DIVISOR
1% ok MOV DIVISOR,=(SP)
1 ) JSR PC,$DIV
}g :: RETURN ::QUOTIENT & REMAINDER ARE ON THE STACK
}9 :: STACK NO ERROR OVERFLOW DIVIDE BY ZERO
18 e TOP REMAINDER ALL ZEROS ALL ONES
%8 :: +2 QUOTIENT ALL ZEROS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>