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2.1

2.2

2.3

ABSTRACT

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 ]S 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

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

1 TO 8 RMBO DISK DRIVES

PREL IMINARY PROGRAMS

RMB0 DISKLESS TEST, PART 1 § 2

RM80 FUNCTIONAL TEST, PART 1, 2 ¢ 3

MEDIA

THE PROGRAM REQUIRES THAT EACH DRIVE TO BE TESTED HAS A FORMATTED
DISK. THE DISK MAY BE FORMATTED IN EITHER 16-BIT OR 18-BI7

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

gi%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 LNADED 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 4.1 STARTING ADDRESSES
60 200 NORMAL STARTING ADDRESS
61 204 SELECT OPERATING PARAMETERS
62 210 SELECT RH CONTROLLER ADDRESSES
gz 214 COMBINATION OF 204 AND 210
65 NOTE: STARTING ADDRESSES 210 AND 214 ARE AVAILABLE WHEN THE
66 PROGRAM 1S INITIALLY STARTED; THESE STARTING ADDRESSES ARE
gg TREATED AS ADDRESSES 200 OR 204 RESPECTIVELY ON RESTARTS.
98 4.2 OPERATOR ACTION
71 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3.)
72 2. BRING DRIVE(S) TO ONLINE STATE, WRITE ENABLCD. 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
77 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
39 CONSTRUCTIONS HAVE BEEN ADOPTED.
88 NOTE1: IN ALL EXAMPLES BRACKETS ARE USED FOR CLARITY AND ARE
88 NOT TYPED BY THE USER.
9N NOTE2: THE CARRRIAGE RETURN TYPED BY THE USER IS INDICATED BY
3% <CR> AND WILL BE ECHOED AS A °"CARRIAGE RETURN-LINE FEED'.
gg <. O<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
THE END OF CHANGES TO THE CURRENT PARAMETER
STRING.
<..><CR> PERIOD PERIOD
THE *PERIOD PERIOD' TERMINATOR IS TYPED TO INDICATE
THE END OF TEST PARAMETER MODIFICATION AND TO SIGNSL

THE START OF TEST EXECUTION.
<,><CR> COMMA

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

</> SLASH

——t et b = OO OO0 o
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EXAMPLE M
SET Sw<07>=0

EXAMPLE #2
SET SW<07>=0

VALS SN IS 285D 8 2 B NN N N AW U AN N N N NN PO RONIN) = = b b b

4.3.2

WHEN ADDRESSED,

ADDRESS.

b e e e b b b e v b b b b e e b e D b e o b e e d e -
=2 OO NN WA =O VNN W =000 NS WM =0 V0o~

NNOOONNONONONONON O ARV

C.SwR=000000 /
C.SwR=000000 / 220..

RH CONTROLLER ADDRESS SELECTION

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

SEQ@ 0005

A MODIFICATION INDICATOR: IF A SLASH FOLLOWS A TEST
NUMBER, THE PROGRAM WILL OPEN THAT TEST FOR PARAMETER
MODIFICATION.

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 8Y 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 / 400..

220.

AN ERROR IS REPORTED. AFTER THE ERROR

1S REPORTED ONE 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
TO CHANGE THE ADDRESS OF THE RH CONTROLLER AND THE VECTOR

T A MONITOR == ASK FOR NEW ADDRESSES

ADDRESS SELECTION EXAMPLES
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6.3.3.1

EXAMPLE M1
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 _XAXXXX

RMCS1=176300 / 176700.

EXAMPLE #5 .

RM(CS1=176700 / 1776\67\6300<CR>
RMVEC=2564<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 ORIVE(S) TO BE TESTED, THE TESTS TO BE EXECUTED,
AND THE PARAMETERS TO USE.

DRIVE AND PARAMETER SELECTION DESCRIPTION
THE FOLLOWING 1S A TABLE OF TERMS USED BY THE PSI.

'R REPEATS (ITERATIONS)

“FC'*  FIRST CYLINDER ADDRESS

‘10" LAST CYLINDER ADDRESS

“IC'*  INCREMENT CYLINDER

“FT'*  FIRST_TRACK ADDRESS

'L7"  LAST TRACK ADDRESS

[T INCREMENT TRACK

‘FS'*  FIRST SECTOR ADDRESS

*U5'*  LAST SECTOR ADDRESS

‘PAT'"  PATTERN (USED FOR DATA TEST) (NOT USED)

"WDX'* WORD OF PATTERN 0 WHERE X IS 1 TO 16 (NOT USED)

L ALL SEEK TESTS (TESTS 0 = 7)
L A ALL TIMING TESTS (TESTS 11 - 1&)

» USED BY THE OPERATOR TO SELECT TEST GROUPS

SEQ 0006
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SPECIAL CASES OF CONTROL CHARACTERS

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

WHEN THE PROGRAM iS STARTED FROM LOCATION 200 OR 210, TESTS 0=7 AND
11, 12 & 16 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 8Y 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<(R>
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' °*CARRJAGE 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
ORIVE 4 AND TO RUN TESTS 1 AND 3 THRU 11, MODIFYING THE PARAMETERS
FOR TESTS 3 AND 10.

THE TRANSACTION WOULD BE AS FOLLOWS:

DRIVE (S)=4<CR>
TEST=

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

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

NOTICE THIS SAYS SELECT TEST 1, CONTINUE<,>; SELECT TEST 3, OPEN</>;
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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 (S)=4<(CR>
TEST=1,3/4-7,10/11<(R>
TEST 3
R=X / ;WHERE 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.§/4-7.10/11<CR>

TEST
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> ;D0 NOT ALTER THIS LINE BUT CONTINUE
{E=g66 7CR> ;DO 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=1,3/4=-7,10/11<CR>
TEST 3
R=1 / <CR>
FC=0 /7 <CR>
LC= 560 /7 20.<CR>
TEST 10
R=1 /

THE PROGRAM HAS LOADED TEST 3 WITH IT
PROGRAM IS WAITING FOR CHANGES TO TES

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

S NEW PARAMETERS AND THE
T 10°S PARAMETERS.
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4.3.3.2

/
/ <CR>
560 7 20.<CR>

0
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 1S TO SAY, AFTER THE ENTRY FOR DRIVE SELECTION, A

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

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 SELECTJON EXAMPLES

o= b

EXAMPLE #1
DRIVE=4.<CR> <SELECT DRIVE #4, TERMINATE AND
+BEGIN IXECUTION USING PREVIOUSLY ASSIGNED
:PARAME TERS
EXAMPLE #2
DRIVE=0<CR> +SELECT DRIVE #0 AND MAKE CHANGES ‘',
TEST=1=5.<CR> RUN TEST 1 THRU S 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 PARAFMETERS, OPEN
TEST 6 ;TEST 6,7 AND 10 FOR CHANGES
R=1 / <CR> LEAVE 'R* AS IS AND MOVE TO NEXT PARAMETER
FC=0 /7 10.<CR> sSET 'FC* CYLINDER ADDRESS TO 10, END CHANGES
:TO TEST 6.
EST 7
R=1 / SO<CR> :50 ITERATIONS, MOVE TO NEXT PARAMETER
FC=" 7 <CR> :D0 NOT CHANGE °*FC' CYLINDER ADDRESS BUT CONTINUE

LC=500 / 50..<CR> ;TESY 10 IS STILL PENDING AND WILL BE

SEQ 0009
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5.1

EXAMPLE #4

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

EXAMPLE #5

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

EXAMPLE #6

DRIVE=1<(R>
TEST= S/<CR>
TEST
R-10 / 100.<CR>

TEST

R=100 / 1000.<CR>
TEST 2

R=1 /7 10<CR>

FC=0 / 50<CR>
LC=560 / 51.<CR>

<
/
/ <CR>
0

SWITCH SETTINGS -

SEQ 0010

sRETAIN 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

: CHANGE 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
;CHANGE 'R® TO 1000 ITERATIONS, MOVE TO NEXT TEST
;CHANGE °'R' TO 10 ITERATIONS, GO TO NEXT PARAMETER
sCHANGE 'FC' TO 50, GO TO NEXT PARAMETER

;CHANGE °'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 5

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

OPERATIONAL SWITCH-SETTINGS
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457

458 IF THE PROGRAM 1S BEING RUN ON A SWITCHI E5> PROCESSOR THE PROGRAM
459 WILL DETERMINE THAT THE HARDWARE SWIT{H 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 'SOFTWARE'
466 SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE TO THE

225 PROMPT FROM THE SWITCH ENTRY ROUTINE:

293 *SWR = NNNNNN NEW ='

&7 EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH REGISTER
472 IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUTRED. °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' SWIT(H
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
zgg AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.

23; THE SWITCH SETTINGS ARE:

483 SW<15>=1 HALT ON ERROR

484 SW<16>=1 LOOP ON TEST

485 SW<13>=1 INHIBIT ERROR TYPEQUTS

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

491 SW<07>=1 READ °"C.SWR' SETTINGS FROM TTY

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

494

zgg 5.2 CONTROL SWITCH SETTINGS

23; THE CONTROL SWITCH SETTINGS ARE ENTERED THROUGH THE KEYBOARD.

499 10 ENTER THE CONTROL SWITCH SETTING MODE PLACE SW<07>=1

500 BEFORE PRESSING STARY. 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.

gg? 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>= USE SPECIFIC STALL TIMES

b33 =1 USE RANDOM STALL TVIMES

512 C.SWR<12>=0 NO INCREMENTING STALLS IN TEST 4

513 =1 PERFORM INCREMENTING STALLS IN TEST 4
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514 C.SWR<08>=0 DO IMPLIED SEEKS WITH DATA TRANSFERS

515 =1 DO EXPLICIT SEEKS BEFORE DATA T NSFERS

516 C.SWR<07>=0 DO READ HEADER AND DATA COMMANDS IN TESTS 0-7
517 =1 00 EXPLICJT SEEK COMMANDS IN TESTS 0-7

518 C.SWR<06>=0 60 HZ POWER SOURCE

519 =1 50 HZ POWER SOURCE

520 C.SWR<05>=0 ALLOW SOFTWARE TIMEOUTS(ENABLE WATCHDOG TIMER)
521 =1 INHIBIT SOF TWARE 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.

g%g REFER TO 4.3.1 FOR C.SWR SELECTION

329

530

531

532 6. ERRORS

w T =

535 THERE ARE ANUMBER OF ERRORS THAT CAN OCCUR_IN THIS PROGI.AM.
536 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

222 3. A DATA STRING

545 R"FER 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:

ggz 6.1.1  DRIVER ERROR

555 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 8E

560 REPORTED BY ERROR CALLS (EMT'S) 1-5 WITHIN THE DRIVER.

561 THE SECOND CLASS WILL PASS THE _ERROR CODES TO THE

gg% 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

ggg THE ERROR THE PROGRAM WILL CONTINUE TESTING.

570 6.1.3  FATAL ERRORS
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§72 THIS TYPE OF ERROR WILL BE THE RESULT OF ANY KIND

573 OF ERROR THAT INHISITS THE PROGRAM FROM TESTING THE DISK.

§75 THIS ERROR WILL BE REPORTED WHEN IT OCCURS, THEN THE PROGRAM

576 WILL ABORT THE TEST AND GO TO THE END OF PROGRAM.

578 6.2  ERROR RECOVERY

380 6.2.1 PRETEST ERROR

582 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED. THEN DEPENDING
585 ON_HOW THE PROCRAM WAS STARTED IT WILL ASK FOR THE DRIVES AND

sk ADDRESSES FOR TESTING OR RETURN TO MONITOR.

égg 6.2.2 NON-FATAL ERROR

388 WHEN THIS TYPE OF ERROR OCCURS IT WILL BE REPORTED AND

389 THE PROGRAM WILL CONTINUE IN TEST.

591 6.2.3  FATAL ERROR

59% WHEN THIS TYPE OF EPROR OCCURS IT WILL BE REPORTED. THE

5% PROGRAM WILL ABORT THE TEST AND GO TO THE END OF PROGRAM.

596 )

597

598

599 7. RESTRICTIONS

607 =

€0¢ 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>'. 1IF 'C.SWR<00>"
604 1S 0. ALL OF THE DRIVES WILL BE TESTED iIN 16 BIT MODE; If °C.SWR<00>
605 1S 1° ALL OF THE DRIVES WILL BE TESTED IN 18 BIT MODE. THE PROGRAM
606 HAS NO PROVISIONS FOR TESTING DRIVES WITH INTERMIXED PACKS OR TESTING
607 BOTH 16 BIT HODE AND 18 BIT MODE DRIVES ON THE SAME SYSTEM.

08 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

612 PROPERLY FORMATTED PACK. THE FORMAT OF THE PACK IS NOT ALTERED

613 BY THE PROGRAM.

614

615

616

617

618 8. MISCELLANEOUS

8.1 EXECUTION TIME

THE PROGRAM REQUIRES APPROXIMATELY 10 MINUTES YO MAKE ONE PASS WITH
RM80 DRIVES. THIS ASSUMES THE DEFAULT TEST SEQUENCE (TESTS 0-=7 AND
11, 12 & 14) AND DEFAULT TEST PARAMETERS.

8.2 STACK POINTER

RETRRIRR
NN WN - OO
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8.3

8.3.1

THE STACK POINTER IS INICIALLY SET TO 1100.
TIMING TESTS (TESTS 11-15) PRINTOUTS

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

THE SAME LINE AS THE MINIMUM TIME, THE NUMBER ABOVE THE
MAXIMUM WILL BE TYPED ON THE SAME LINE AS THE MAXIMU™

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

TIMING TOLERANCES

1.

TEST 11 -~ ROTATIONAL SFEED TIMES

60 W2

MINIMUM=15970 .iS
MAX IMUM=17270 US
NOMINAL=16670 US

50 W2

MINIMUM=15970 US
MANIMUM=17270 US
NOMINAL=16670 US

. TEST 12 == ONE CYLINDER SEEK TIMES

MAXIMUM=600C US

. TEST 13 -- AVERAGE SEEK TIME TEST (NOT DEFAULT)

MAXIMUM=25000 US

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

. TEST 14 == MAXIMUM SEEK TIMES

MAXIMUM (FORWARD)=50000 US

«« THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE w+
«« SEEK TIME ON THIS PARTICULAR ORIVE. THEREFORE, ANY REVERSE #+
«+ SEEK TIMES ABOVE THE MAXIMUM TIME OF 50.0 MS WILL NOT BE #+
«¢ TYPED IN THE TIMING REPORT. MHOWEVER, THE TIMING REPORT #*
se WILL STILL TYPE THE MINIMUM, MAXIMUM  AND AVERAGE TIMES ¢+
v+ FOR THE REVERSE SEEKS. (SEE SECTION B.3.2, EX. o) e

. TEST 15 == AVERAGE SEEK TIME MEASUREMENT (NOT DEFAULT)

MAX ] MUM=25000 US
te WARNING - THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN  w¢

SEQ 0014

——
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8.3.2.

TIMING TESTS PRINTOUT EXAMPLES

EXAMPLE M1

ROTATIONAL SPEED TIMES
MIN=16670 US

MAX=16690 US

AVG=16680 US 10 SEARCHES TIMED

ALLOWABLE ROTATIONAL SPEED LIMITS FOR RM80
MIN=15970 US
MAX=17270 US

ONE CYLINDER SEEK TIMES
* FORWARD

MIN=5350 US

MAX=5920 US

AVG=5550 US 559 SEEKS TIMED
* REVERSE

MIN=5040 US

MAX=5970 US

AVG=5330 US 560 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAX=6000 US

AVERAGE SEEK TIMES
* FORWARD

MIN=23770 US

MAX=24640 US

AVG=264230 US 128 SEEKS TIMED
+ REVERSE

MIN=23990 US

MAX=24550 US

AVG=24220 US 128 SEEKS TIMED

ALLOWABLE AVERAGE TIME LIMIT
MAX=25000 US

MAXIMUM SEEK TIMES
* FORWARD
MIN=47990 US
MAX=49980 U
AVG-48010 Us 128 SEEKS TIMED
+ REVERSE
MIN=47120 US
MAX=49650 US
AV6=48340 US 128 SEEKS TIMED

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

EXAMPLE #2

SEQ 0015
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%2 0 eeessscees

743

744 ROTATIONAL SPEED TIMES

745 MIN=16670 US

746 MAX=16490 US

;2% AVG=16680 US 10 SEARCHES TIMED

749 ALLOUQBLE ROTATIONAL SPEED LIMITS FOR RM80

750 HIN=]:970 Hs

;g; MAX=17270 US

753% ONE CYLINDER SEEK TIMES

754 * FORWARD

755 MIN=5470 US

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

758 * REVERSE

759 MIN=5040 US

760 MAX=5970 US

;25 AVG=5330 US 560 SEEKS TIMED

763 ALLOWABLE ONE CYLINDER SEEK LIMIT

;gg MAX=6000 US

766 AVERAGE SEEK TIMES

767 * FORWARD

768 MIN=24730 US

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

771 * REVERSE

772 MIN=25620

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

776 ALl OWABLE AVERAGE TIME LIMIT

;;; MAX=-25000 US

779 MAXIMUM SEEK TIMES

780 * FORWARD

781 MIN=50510 US

782 MAX=57240 US 128 ABOVE THE MAXIMUM OF 50000 uS
783 AVG6=56020 US 128 SEEKS TIMED

/84 * REVERSE

785 MIN=50050 US

786 MAX=57550 US

;gg AVG=56210 US 128 SZEKS TIMED

789 ALLOWABLE MAXIMUM (FORWARD) SEEK TIME LIMIY

790 MAX=50000 US

791

792

;32 8.4 END OF TEST

795 WITH ALL SWITCHES ON A "0'' AN “END OF PASS'’ HESSAGE. WILL BE .
796 TYPED AT THE COMPLETION OF TESTING A DRIVE AND THE 'END OF TEST
797 TYPEOUT WILL OCCUR WHEN ALL DRIVES HAVE BEEN TESTED. ALSO, THE

798 END OF TEST COULD OCCUR ON A DRIVE, IF THE MAXIMUM ERROR LIMIT
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812

000000000000
b o b ok ok
(o - ENTo QN F XV

847

VIV
VS LN = OO0

9.1

9.2

IN LOCATION 'ERMAX' IS EXCEEDED.

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

TESTS 0-7 WILL READ THE CYLINDER, TRACK, AND SECTOR INFORMATION
FROM THE HEADER, U3SING A 'READ HEADER AND DATA'' COMMAND, AND

THEN CHECK THE INFORMATION FOR VALIDITY, THUS, INSURING

THE SEEK OPERATION FUNCTIONS PROPERLY. TESTS 11-14 WILL MEASURE

THE ROTATIONAL SPEED, THE ONE CYLINDER SEEK, THE AVERAGE SEEK TIME,
AND THE MAXIMUM SEEK TIMES TO ENSURE THEY ARE ALL WITHIN THE
TOLERANCES ALLOWED. TEST 15 MEASUR.S THE AVERAGE SEEK TIME
{?:Iggxoue NUME R OF SEEKS, BUT DOES NOT HAVE ANY PASS/FAIL

THE PROGRAM WILL START BY IDENTIFING ITSELF AND DETERMINING ALL
DRIVES THAT ARE AVAILARLE FOR TESTING. THEN BEGINNING WITH

THE LOWEST NUMERICAL DRIVE AND PROCEEDING IN SEQUENTIAL ORDER.
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 W]LL 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

TEST O - RECAL/RANDOM SEEK TEST

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A RECALIBRATE COMMAND
AND THEN SEEK TO A RANDOM CYLINDER BETWEEN ‘FC'' AND 'LC''. AT
THE COMPLETION OF BOTH COMMANDS, STATUS INDICATORS ARE CHECKED
TO ENSURE THAT NO ERRORS OCCURRED.

THE PARAMETERS USED BY THE TEST ARE GiVEN BELW:

R - 200
FC - 0
LC - 560
FT - 0
FS - 0

TEST 1 - SEEK/SEEK TEST

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK
CYCLE JO 'LC™, *LT™, ‘LS’ FOLLOWED BY A REVERSE SEEK CYCLE 10
FCT, “FT', "FS'. AT THE COMPLETION OF EACH SEEK, THE PROPER
INDIEATORS ARE EXAMINED TO ENSURE PROPER OPERATION.

THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 100
FC - 0

SEQ 0017
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856 LC - 256

857 I¢ - 0

838 FI - 0

859 LT - 0

860 FS - 0

861 LS - 0

863 9.3 TEST 2 - INCREMENTAL SEEK TEST

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

868 *LC'* REVERSE SEEK CYCLES ARE INITIATED: STARTING

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

872 ENSURE PROPER OPERATION.

87 THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

876 R - 1

877 FC - 0

878 LC - 560

879 IC - 1

880 3 - 0

881 FS - 0

882

883 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
888 OPERATION.

8% THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

892 R - 8

893 FC - 0

894 LC - 512

895 I - 1

896 3 - 0

897 FS - 0

898

8% 9.5  TEST 4 - OSCILLATING SEEK TEST

901 THIS TEST WILL COMMAND SEEK CYCLES FROM ‘¥C'' TO NC'' AND BACK
902 T0 FC'". "NC" STARTS AT “FC™ AND INCKEMENTS BY '“IC'’ UP TO CYLINDER
903 *LC'’, THEN 1S DECREMENTED BY "IC* BACK 70 CYLINDER 'FC''. AT THE
904 COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
205 EXAMINED TO ENSURE PROPER OPERATION.

%07 THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

909 R - 1

910 FC - 0

911 LC - 560

912 I - 1

SEQ 0018
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913 FT - 0
3}? FS - 0
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 BE INCREMENTED
920 BY “'IC'* AND ‘NC2'' WILL BE DECREMENTED BY '‘'IC'' UNTIL "NC1'’' IS
921 GREATER THAN THE INITIAL VALUE OF 'NC2'' AND ‘NC2'' IS LESS THAN
922 THE INITIAL VALUE OF ‘NC1'', AT THE COMPLETION OF EACH SEEK
923 COMMAND THE PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER
ggg OPERATION. 'NC1'' AND 'NC2'' DEFAULT TO “FC'' AND 'LC"* RESPECTIVELY.
3%9 THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
928 R - 1
929 FC - 0
930 LC - 560
931 IC - 1
932 FT - 0
3%2 FS - 0
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 °*1C' IS
940 EXCEEDED BY ANY OF THE ASOYE VALUES. THE INITIAL VALUE OF 'NC'’
941 IS 'FC''. AT THE COMPLETION OF EACH SEEK COMMAND THE
gz% PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.
32§ THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
946 R - 1
947 FC - 0
948 LC - 560
949 IC - 1
950 FT - 0
1 S
322 9.8 TEST 7 = RANDOM SEEK TEST (NOT DEFAULT)
955 THIS TEST PERFORMS RANDOM SEEK OPERATIONS BETWEEN CYLINDERS ‘F(C’
956 "LC'. AFTER EACH SEEK, THE POSITION CF THE DRIVE IS VERIFIED BY
957 READING A SECTOR FROM THE CURRENTLY ADDRESSED CYLINDER AND TRACK.
958 THE TRACK ADDRESS IS INCREMENTED FOR EACH SEEK SO THAT VERIFICATION
959 OF POSITIONING OCCURS USING EACH HEAD. TRACK ADDRESSES ARE INCREMENTED
gg? BETWEEN PARAMTERS 'FT' AND ‘LT'.
gg% THE FOLLOWING PARAMETERS ARE USED BY THE TEST:
964 R - 5000
965 FC - 0
966 LC - 560
967 FY - 0
968 LT - 4
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g;? 9.9 TEST 10 = ALL SEEKS TEST

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

975 BEGINNING WITH CYLINDER °FC', THE TEST SEEKS TO EACH CYLINDER
976 BETWEEN *FC' AND 'LC' FROM CYINDER °'FC'. THE BEGINNING CYLINDER
977 ADDRESS IS INCKEMENTED AND THE TEST SEEKS BETWEEN THE NEW CYLINDER
978 ADDRESS AND ALL CYLINDERS BETWEEN °FC' AND 'LC'. THE SEQUENCE
3;8 CONTINUES UNTIL ALL CYLINDERS HAVE BEEN CHECKED.

3%} THE FOLLOWING PARAMETERS ARE USED BY THIS TEST:

983 R - 1

984 FC - 0

985 LC - 560

98¢ 1€ - 1

987 FT - 0

ggg FS - 0

gg? 9.10 TEST 11 - ROTATIONAL SPEED TIMING TEST

992 THIS TEST WILL START A SEARCH TO CYLINDER °'FC*', TRACK °FT°,
993 SECTOR °FS'. AS SOON AS THE INTERRUPT OCCURS, THE GO BIT IS
994 SET AGAIN AND THE OPERATION IS TIMED, THIS PROCEDURE IS

995 REPEATED 10 TIMES THEN THE AVERAGE TIME IS CALCULATED AND

gg? CHECKED TO ENSURE IT IS WITHIN TOLERANCE:

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

1838 HI LIMIT (16.67MS + 3.5%) = 17.27MS IF 50/60 HZ.

}88} THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

1003 R - 1

1004 FC - 0

1005 FT - 0

1006 FS - 0

1007

1883 9.1 TEST 12 -~ ONE CYLINDER SEEK TIMING TEST

1010 THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
1011 CYLINDER BY ONE UNTIL THE INCREMENT IS GREATER THAN THE

1012 CYLINDER 'LC®, THEN REVERSE SEEK TO CYLINDER °'F(C'. THE

1013 TIME TO PERFORM EACH SEEK IS CHECKED TO ENSURE IT DOES NOT
1014 EXCEED THE MAXIMUM TIME PERMITTED FOR A ONE CYLINDER SEEK.
}g}g MAXIMUM TIME IS 6.0 MS

}8}; THE TEST USES THE FOLLOWING PARAMETERS:

1019 R - 1

1020 FC - 0

}85; LC - 560

18%2 9.12 TEST 13 = AVERAGE SEEK TIMING TEST (NOT DEFAULT)

1025 THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER 'FC' TO
1026 CYLINDER *LC', THEN A REVERSE SEEK FROM CYLINDER °'L(C' TO
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9.13

9.14

10.

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).
MAXIMUM TIME IS 25.0 MS

*« THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME ¢«
#*x ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE +*
«« SED FOR REFERENCE ONLY. LA

THE TEST USES THE FOLLOWING PARAMETERS:

R - 1
FC - 0
LC - 155

TEST 14 - MAXIMUM SEEK TIMING TEST

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

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

THE TEST USES THE FOLLOWING PARAMETERS:

R - 1

FC - 0

LC - 560
[EST 15 = AVERAGE SEEK TIME MEASUREMENT TEST (NOT DEFAULT)
THIS TEST MEASURES AVERAGE SEEK TIME BY DOING ALL UNIQUE SEEKS
BETWEEN ‘FC' AND °*L.C' AND MEASURING THE SEEK TIMES. THE TOTAL
SEEK TIME FOR ALL SEEKS IS THEN DIVIDED BY THE NUMBER OF SEEKS
PERFORMED TO PROVIDE AN AVERAGE SEEK TIME VALUE FOR THE RANGE
OF SEEKS TIMED. MAXIMUM TIME IS 25.0 MS
ex YARNING - THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN =«

THE TEST USES THE FOLLOWING PARAMETERS:

R - 1
FC - 0
LC - 560

PROGRAM LISTING

SEQ 0021
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1
39
40

41

001100
104000
000004

000011

000200

;*LAST REVISION 24-SEP-81

.TITLE CZRNGAO RMBO FCTNL PTé
;*COPYRIGHT (C) 1982

;*DIGITAL EQUIPMENT CORPORATION
*COLORADO SPGS., C0. 80919

*PROGRAH BY MIKE LEAVITT

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

.SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

15 HALT ON ERROR

4 LOOP ON TEST

3 INHIBIT ERROR TYPEOUTS
2 TYPE TEST NUMBER

8 BELL ON ERROR
8
7

LOOP ON ERROR
PRINT ERROR MESSAGE ON LINE PRINTER
READ °*C.SWR' SETTINGS FROM TTY

6 INHIBIT TIME REPORTS (TESTS 11-14)

BTTL CONTROL SWITCH SETTINGS
SWITCH STATE USE

14 0 NO STALL BETWEEN DRIVE FUNCTIONS
STALL AFTER EVERY DRIVE FUNCTION
USE SPECIFIC STALL TIME
USE RANDOM STALL
NO INCREMENTING STALL IN TEST 4
DO INCREMENTING STALL IN TEST &
DO ‘READ HEADER AND DATA'' IN TESTS 0-1¢
DO EXPLICIT SEEKS IN TESTS 0-10
60 HZ
50 WZ
RUN WATCHDOG TIMER
INHIBIT WATCHDOG TIMER
TEST DRIVE(S) IN 31. SECTOR (16 BIT) MODE
TEST DRIVE(S) IN 30. SECTYOR (18 BIT) MODE

.SBTTL BASIC DEFINITIONS
s*INITIAL ?gggESS OF THE STACK POINTER t+x 1100 #e»

(PR SETESETIEIEFRE PR VN YIS ¥

30 B B O BN B BF B B IR AR

cn

30 3 3N B BRI R BB 2R IR R B R AR

O W O N
OOk D=t O O = O~

Ve Wy Wy Wy Wy Ry e hpgBeBe s e Vo Ve %e %o N,

STACK =
ERROR = EMT ::BASIC DEFINITION OF FRROR CALL
SCOPE = JOT ::BASIC DEFINITION OF SCOPE CALL

s *MISCELLANEOUS DEF INITIONS

HT = 1 :;CODE FOR HORJZONTAL TAB
LF =1 :;CODE FOR LINE FEED
CR =1 ::CODE FOR CARRIAGE RETURN
CRLF = 200 ;;CODE FOR CARRIAGE RETURN-!.INE FEED

SEQ 0022
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BASIC DEF INITIONS

177776
177776
177774
177772
177570
177570

000000
000001
000002
0v0003
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040

000001

PS
PSW=P$
STKLMT
PIRQ
DSWR
DDISP

s *GENERA

)
W
nuHounnwonwnnre

: *PRIORI
PRO
PR1
PR2
PR3
PR4
PR5
PR6
PR?

sx"'SWITC
SW15
SWié
SW13
SW12
SWil
SWi0
SW09
SW08
SWQ7
SW06
Sw0S5
Sw4
SW03
SW02
SWO1
Sw00
SW9=SwW09
SW8=SwW08
SW7=Sw07
SWo=5w06
SW5=Sw05
SW&=SW04
SW3=SW03
SW2=5W0?2
SW1=Sw01
SW0=Sw00

"weoennwinunn-—

O T T T U T (O T T I I I I T T [ [ >

Y

177776 : sPROCESSOR STATUS WORD
177774 ::STACK LIMIT REGISTER
177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
177570 : :HARDWARE SWITCH REGISTER
177570 : :HARDWARE DISPLAY REGISTER

PURPOSE REGISTER DEFINITIONS

X0 : :GENERAL REGISTER

X1 : ;GENERAL REGISTER

X2 : :GENERAL REGJSTER

X3 : :GENERAL REGISTER

y {2 : SGENERAL REGISTER

X5 : ;GENERAL REGISTER

X6 : GENERAL REGISTER

) ¥4 :sGENERAL REGISTER

X6 ::STACK POINTER

) ¥4 : :PROGRAM COUNTER
LEVEL DEFINITIONS

0 ::PRIORITY LEVEL 0

40 ::PRIORITY LEVEL 1

100 ::PRIOR]ITY LEVEL 2

140 ::PRIORITY LEVEL 3

200 ::PRIORITY LEVEL &

240 ::PRIORITY LEVEL 5

300 ::PRIORITY LEVEL 6

340 ::PRIORITY LEVEL 7

REGISTER'' SWITCH DEFINITIONS

100000

40000

20000

10000

4000

2000

1000

400

200

100

40

20

10

4

2

1

SEQ 0023
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BASIC DEFINITIONS

100000
040000
020000
010000
004000
002000

000001

000004
000010
000014
000014
000014

000064
000240

84 000100
85 000200
86 000400

90 040000

—
>
w
—

O ®DD.-
St g St Bt Bt g by 2P
— e o e e = O
Oeadadedd md e I
VO =MW~

I T I L T (O (OO T T T I T I T IO T T [

BIT00
BIT9=BIT09
BIT8=BITO8
BIT7=BIT07
BIT6=81706
BIT5=B1T05
BIT4=BIT04
B8173=B1703
B1T12=B1T0¢2
BIT1=BIT01
B8170=81700

1
0
0
0
0

=SS =PI =N S NS =N S -

gITIONS (BITOO TO BIT15)

:*BASIC "°CPU'' TRAP VECTOR ADDRESSES

ERRVE(
RESVEC
TBITVEC
TRTVEC
BPTVEC
IOTVEC
PWRVEC
EMTVEC
TRAPVE(
TKVEC
TPVEC
PIRQVEC

10

ANNIN) =B ed b =d
OHONnNN

36
60
64
240

;:TIME OUT AND OTHER ERRORS
..R%SEEY;D AND ILLEGAL INSTRUCTIONS
: TRACE TRAP
: :BREAKPOINT TRAP (BPT)
..INPUT/OUTPUT TRAP (IOT) =«SCOPE++
;;POWER FAIL
..CHULATOR TRAP (EMT) #«ERROR*+
;"'TRAP'' TRAP
:TTY KEYBOARD VECTOR
..TTY PRINTER VECTOR
: ;PROGRAM INTERRUPT REQUEST VECTOR

sCONTROL AND STATUS REGISTER 1 (RMCS1)

O

w

m

—
noawunnnn

sWORD COUN

SRy —
(wlelelolole =l
P ~lelelelolalsl-
[wlelelela]
(=le]=
o

1
2
2
4
1
T

s INTERRUPT ENABLE (BIT #6)

SREADY (BIT #7)

:HIGH ORDER BUS ADDRESS BIT (BIT #8)
:HIGH ORDER BUS ADDRESS BIT (BIT #9)
:PORT SELECT (BIT #10)

;MASSBUSS PARITY ERROR (BIT #13)
sTRANSFER ERROR (BIT #14)

;SPECIAL CONDITION (BIT #15)

EGISTER (RMWC)

s (EACH BIT IS CALLED BY BIT NUMBER)
;BUS ADDRESS REGISTER (RMBA)

SEQ 0024
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BASIC DtFINITIONS

97

98

99

100
10 000001
102 000002
103 000004
104 000010
108 000040
109 000100
110 000200
111 000400
112 001000
113 002000
114 004000
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
140 000400
141 001000
142 002000
143 004000
144 010000
145 020000
146 040000
147 100000
148

149

150

151 000001
152 000002
153 000004
154 000010
155 000020
156 000040

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

Us1? = ] ;UNIT SELECT (BIT #0)

use =2 sUNIT SELECT (BIT #1)

USé =4 sUNIT SELECT (BIT #2)

BAl =10 ;BUS ADDRESS INCREMENT INHIBIT (BIT #3)
CLR = 40 ;CLEAR (BIT #5)

IR = 100 : INPUT READY (BIT #6)

OR = 200 sOUTPUT 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 ;NON EXISTENT DRIVE (BIT #12)
UPE = 20000 ;UNIBUS PARITY ERROR (BIT #13)
WCE = 40000 JWRITE CHECK ERROR (BIT #14)
DLY = 100000 :DATA LATE (BIT #15)

:DATA 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 #1

F2 =4 ;FUNCTION CODE BIT #2

F3 =10 sFUNCTION CODE BIT #3

Fé& = 20 sFUNCTION CODE BIT #4

F5 = 40 sFUNCTION CODE BIT 45

DVA = 4000 ;DEVICE AVAILABLE (BIT #11)

;DRIVE STATUS REGISTER (RMDS) (#01)
oM sOFFSET MODE

=1
vV = 100 ;VOLUME VALID (BIT #6)
DRY = 200 :DRIVE READY (BIT #7)
DPR = 400 ;DRIVE PRESENT (BIT #8)
PGM = 1000 ;PROGRAMABLE (BIT #9)
LST = 2000 ;LAST SECTOR TRANSFERRED (BIT #10)
WRL = 4000 ;WRITE LOCK (BIT #11)
MOL = 10000 sMEDIUM ON-LINE (BIT #12)
PIP = 20000 sPOSITIONING OPERATION IN PROGRESS (BIT #13)
ERR = 40000 sCOMPOSITE ERROR (BIT #14)
ATA = 100000 JATTENTION ACTIVE (BIT #15)
;ERROR REGISTER #01 (RMER1) (#02)
ILF =1 sILLEGAL FUNCTION (BIT #0)
ILR =2 ; JILLEGAL REGISTER (BIT #1)
RMR =4 ;REGISTER MODIFICATION REFUSED (BIT #2)
PAR =10 sPARITY ERROR (BIT #3)
FER = 20 ;FORMAT ERROR (BIT #4)
wiF = 40 ;WRITE CLOCK FAIL (BIT #5)

SEQ 0025
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RM80 REGISTERS

b b o d ad o e b e b b i i b o b e D rd e e o e b e e D b e o e b e b
VOOV O OVO V000000000000 CDNNNNNNNC OGO
NOWV AW = O VNS WNI = OV NO V=20 00NN WA = O V00N

198

210

AS LN LT N NI T V1NN
b ek ) e b e D
V00 NON\A S NN —

000100
000200
000400
001000
002000
004000
010000
020000
040000
100000

000001

100000

000001
000002

ECH = 100 ;ECC HARD ERROR (BIT #6)

HCE = 200 ;HEADER COMPARE ERROR (BIT #7)
HCRC = 400 ¢HEADER CRC ERROR (BIT #8)

AQE = 1000 ;ADDRESS OVERFLOW ERROR (BIT #9)
IAE = 2000 s INVALID ADDRESS ERROR (BIT #10)
WLE = 4000 sWRITE LOCK ERROR (BIT #11)

DTE = 10000 ;DRIVE TIMING ERROR (BIT #12)
OPl1 = 20000 :OPERATION INCOMPLETE (BIT #13)
UNS = 40000 ;DRIVE UNSAFE (BIT #14)

0CK = 100000 :DATA CHECK ERROR (BIT 15)

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

DMD +DIAGNOSTIC MODE
LSIT

BT N NI N NPy N Ny NN
OO0

P =3=2=3=-2=2=1

==

20000
100000

0

o

»
tonuuinnunnhnn

DMD =1 ;DIAGNOSTIC MODE BIT
MSC =2

Ml = 4

MWP = 10

DTG = 20

MS = 40

MDF = 100

MSER = 200

MOC = 400

MUR = 1000

MRD = 2000

MCLK = 4000

MSEN = 10000

DTO = 20000

OBEN = 40000

08CK = 100000

sATTENTION SUMMARY PSEUDO-REGISTER (RMAS) (#04)
ATO = 1 :DEVICE O (BIT #0)
AT s 2 :DEVICE 1 (BIT M)
AT?2 =4 :DEVICE i (BIT li)
AT3 =10 :DEVICE 3 (BIT #3)
ATé =20 JDEVICE & (BIT #4)
ATS = 40 :DEVICE § (BIT #5)
ATé = 100 :DEVICE ? (817 '9)
AT7 z 200 JDEVICE 7 (BIT #7)

SEQ 0026
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RMBO REGISTERS

220

221 :DESIRED SECTOR/TRACK ADDRESS REGISTER (RMDA) (#05)

%gg :(EACH BIT IS CALLED BY B1T NUMBER)

ggg :DRIVE TYFL REGISTER (RMDT) (#06)

226 000001 DT00 =1 ;DRIVE TYPE NUMBER BIT 1

227 000002 DTO? =2 :DRIVE TYPE NUMBER BIT §

228 000004 DT02 = 4 ;DRIVE TYPE NUMBER BIT

229 000010 pT03 = 10 :DRIVE TYPE NUMBER BIT 4

230 000020 DTO4 = 20 :DRIVE TYPE NUMBER BIT §

231 000040 DTOS = 40 :DRIVE TYPE NUMBER BIT 6

232 000100 DTO06 = 100 :DRIVE TYPE NUMBER BIT 7

233 000200 D107 = 200 :DRIVE TYPE NUMBER BIT 8

234 000400 D108 = 400 :DRIVE TYPE NUMBER BIT 9

235 004000 DRQ = 4000 :DRIVE REQUEST REQUIRED (BIT #11)
236 020000 MOH = 20000 :MOVING HEAD (BIT #13)

237 040000 TAP = 40009 ;TAPE DRIVE (BIT #14)

ggg 100000 NBA = 100000 *NOT BLOCK ADDRESSED (BIT #15)
52? ;LOOK=~AHEAD REGISTER (RMLA) (#07)

242 000100 Sco = 100 :SECTOR COUNT FIELD O (BIT #6)
243 000200 SC) = 200 :SECTOR COUNT FIELD 1 (BIT #7)
523 000400 SC2 = 400 :SECTOR COUNT FIELD 2 (BIT #8)
%g? :RM MAINTAINABILITY REGISTER #2 (RMMR2) (#10)

%g% :RM ERROR REGISTER #02 (RMMRZ2) (#10)

%gg :OFFSET REGISTER (RMOF) (#11)

256 000200 OFD = 200 ;OFFSET DIRECTION (BIT #07)
257 001000 SSE] = 1000.- ;SKIP SECTOR INKIBIT (BIT #09)
258 002000 HCI = 2000 *HEADER COMPARE INHIBIT (BIT #10)
259 004000 ECI = 4000 :ERROR CORRECTION CODE INHIBIT (BIT #11)
529 010000 FMT16 = 10000 *FORMAT BIT (BIT #12)

262 :DESIRED CYLINDER ADDRESS (RMDC) (#12)

522 2 (EACH BIT IS CALLED BY BIT NUMBER)

265 :CURRENT CYLINDER ADDRESS (RMHR) (M13)

529 s (EACH BIT IS CALLED BY BIT NUMBER)

268 :SERIAL NUMBER REGISTER (RMSN) (#14)

ggg s (EACH IS CALLED 8Y BIT NUMBER)

5;; :RM ERROR REGISTER #02 (RMER2) (#1S5)

273 000010 DPE =10 ;DATA PARITY ERROR (BIT #3)

274 000040 SSE = 40 *SKIP SECTOR ERROR (BIT #5)

275 000200 pVC = 200 “DEVICE CHECK (BIT #7)

276 002000 LBC = 2000 *LOSS OF BIT CLOCK (BIT #10)
277 004000 LSC = 4000 sL0SS OF SYSTEM CLOCK (BIT #11)
278 010000 1vC = 10000 sINVLAID COMMAND ERROR (BIT #12)
279 020000 OPE = 20000 SOPERATOR PLUG ERROR (BIT #13)
280 040000 SK1i = 40000 SEEK INCOMPLETE (BIT #14)

SEQ 0027
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RM80 REGISTERS

100000

NOONVNVAANNIN = =2 2 = O O

o0
o0
o0
b an
&~

00014
000145

177400

BSE = 100000

;BAD SECTOR ERROR (BIT #15)

POSITION REGISTER (RMEC1) (#16)

C PATTERN REGISTER (RMEC2) (¥17)

JECT

;s (EACH BIT IS CALLED 8Y BIT NUMBER)
JEC

: (€

ACH BIT 1S CALLED BY BIT NUMBER)

H "tttttttitttiQ*ttlﬁt*tti"'tttﬁﬁitttttttt'ttttttttttttttittttttt

:DRIVER QPERATION CODE DEFINITIONS

SEEK = 105
RECAL = 107
DRVCLR = 11
RELEASE = 113
OFFSET = 115
RTC = 117
READIN = 121
PACK = 123
SEARCH = 131
WRCKD = 151
WRCKHD = 153
WRITE = 161
WRTHD = 163
READ =17
READHD = 173
GETREG = 141
SETFORM = 143
SELDRV = 145
sOTHER EQUATES
SCTRWC = -=256.

sWORD COUNT FOR SECTOR

SEG 0028

l
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TRAP CATCHER

b b ek
N=O

b el

1

000174
000176

5 000200
2 000204
5 000210

7 000214

Voo~

000046
000052

000024
000044

o0
0O

23888

w— d el e e ) b
- b ) el el b ad
RORRI8S

SN

000000

000174
000000
000000

000137
000137
000137
000137

000220
000046
015366
000052
020000
000220

001100

001100
000024
000200
000044
001100
001100

000000

001114

003270
003312
003260
203302

SEQ 0029
.SBTTL TRAP CATCHER

.=0
:«ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ''.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCATION194C0NTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG:.:UORD 0 ;;SOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 ::SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
JMP aNSTART
JMP NSTART2
JMP @NSTART3
JMP SN#STARTS
OBTTL ACT11 HOOKS

AR R AN R E R R R NN AR RN E R RN TR RN A RN ANRR NS
;HOOKS REQUIRED BY ACT11
$SVPC(=, sSAVE P(

:3JUMP TO STARTING ADDRESS OF PROGRAM
:SELECT OPERATING PARAMETERS
;SELECT RM/RM ADDRESSES
;COMBINATION OF 204 AND 210

246
$ENDAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 20000 ::2)SET LOC.52 TO 20000
.=$SVPC :: RESTORE PC

.=1100

.SBTTL APT PARAMETER BLOCK

2233223222322 222 2212333820 8RR RddddddR il il ldldd)

*SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
::ttttttttttttﬁlttittt.-"'Q'Q.ltittttittti.iﬁ..ti'!i.tlﬁilt'ﬁtit

8X=.  ;;SAVF ¢ TRENT LOCATION

=;n L:SET POWER FAIL TO POINT TO START OF PROGRAM

200 :FOR APT START UP

.=44  ::POINT TO APT INDIRECT ADDRESS PNTR.

$APTHDR ::POINT TO APT HEADER BLOCK

.=.8X  ::RESET LOCATION COUNTER
::ti*ﬁﬂ*iﬁttttt'*itt.t.ttt'Qt'ﬁt!!l""'t..i'ﬁﬁtQtttlttitittﬁﬁtti
SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
INTERFACE SPEC.

$SAPTHD:

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

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

$TSTM: .WORD  540. S:RUN TIM OF LONGEST TEST

$PASTM: .WORD 540, TIRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SUNITM: _WORD  540. SIADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDED UNIT
"WORD  SETEND-SMAIL/? ;:LENGTH MAILBOX-ETABLE (WORDS)

TAB. XY=, :COMMON TAG STARTING ADDRESS
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COMMON TAGS

0

(=]
o
—d b b d b

b o e e e e b e e v e e e e et e o o o o ad d wed
ON O NVAAWNAA S B 8 B W WWIWAN NI NI NI N = = b =3

o
o
JourGar QuurPue Guur
E:NJCH)JSNPH<DON@¢UCDOFbWU-‘CDONPWUCD‘QOF‘Nb

o
o
e b i o b ek D e o e b

o

8388

Juurd purd

b b b b d b
SNNNNO
WA= OO0

001206

o

o

-
(GSTST ST N1, ST NI N, 81,8}
N ANNNINGN) =2 =d b =
NN=OHNOOMNNO

001114
0000C0

000
000
000000
000000

000000
000000
000

001
000000

377

000

377

.SBTTL

COMMON TAGS

::ttttttttttttttttttttttt'ittttttﬁt*ﬁtttttti.ttt.titt.tlt..'t.t.l

TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

:*TH]S
s *USED

IN THE PROGRAM.
.=TAB. XY

S$CMTAG:

STSTNM:
SERFLG:

S$ICNT:

$LPADR:
SLPERR:
$SERTTL:
SITEMB:
SERMAX :
$ERRPC:
$GDADR:
$BDADR:
$SGDDAT:
$8DDAT:

$AUTO8:
$INTAG:

.WORD
.BYTE
.BYTE
.WORD
-WORD
<WORD
.WORD
.BYTE
.BYTE
+WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.BYTE
.BYTE
.WORD

[elelelelalalelelaleblelelalalalelsla)

;s START OF

::CONTAINS
:sCONTAINS
;JCONTAINS
:sCONTAINS
2 ;CONTAINS
: sCONTAINS
:;CONTAINS
:JCONTAINS
: sCONTAINS
:;CONTAINS
:;CONTAINS
:2CONTAINS
;SCONTAINS

COMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF *GOOD' DATA
ADDRESS OF °BAD' DATA
*GOOD’ DATA

"BAD* DATA

: ;RESERVED-~NOT TO BE USED

::AUTOMATIC MODE INDICATOR
;s INTERRUPT MODE INDICATOR

SEQ 0030

SWR:
DISPLAY:
$TKS:
$TK8B:
$TPS:
$TPB:
$NULL :
$FILLS: .
$SFILLC: .
$TPFLG:
$SREGAD: .WORD

$REGO:
$REG]T:
$REG2:
$SREG3:
S$SREGé:
$REGS:
$TMPO:
$STMPY:
STMP?:
STIMES: (

-WORD

4
on
—
N
o

N

2
L~
OOOO0O0O0O0O00 OO=NO

w
m
w
o
..%
-
o

12 <207><377><377>
11 7%

11 A%

<1

$CRLF: .ASC
$LF:  .ASCIZ

::ADDRESS OF SWITCH REGISTER

< +ADDRESS OF DISPLAY REGISTER

::TTY KBD STATUS

::TTY KBD BUFFER

;2TTY PRINTER STATUS REG. ADDRESS

::TTY PRINTER BUFFER REG. ADDRESS
::CONTAINS NULL CHARACTER FOR FILLS
;2CONTAINS # OF FILLER CHARACTERS REQUIRED
:JINSERT FILL CHARS. gFTER A "LINE FEED'’
+:"'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
::CONTAINS THE ADDRESS FROM

:2WHICH  (SREGO) WAS OBTAINED

;2CONTAINS ((SREGAD)+0)
::CONYAINS ((SREGAD)+2)
;3CONTAINS ((SREGAD) +4)
::CONTAINS ((SREGAD) +6)
::CONTAINS ((SREGAD)+10
::CONTAINS ((SREGAD)+12
:JUSER DEF INED

;JUSER DEFINED

:2USER DEFINED

::MAX. NUMBER OF ITERATIONS
::ESCAPE ON ERROR ADDRESS
::CODE FOR BELL

::QUESTION MARK

;;CARRIAGE RETURN

::LINE FEED

e

AR ARRNNAAA N AR AN AN A C AR AR ANANARARACRARRRANON RN AR A RRRAENEY

"SBTTL APT MAILBOX-ETABLE
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APT MAILBOX-ETABLE

001234
001234
001236
001240
001242
001244
001246
001250
001252

001260
001262

001264
001265

000000
000000
000CCo
000000
000000
000000
000000
€00000

000
000
000000
000000
000000

000
000

000000
000
000

000000
000
000

000000
000
000

000000

000000

000000

000000
000000

e NEERARNRNARARNNRAARNN NN AN RN AN ARAAANRAARNCANRNENARCRARAAAA O COE

.EVEN

SMAIL:
$MSGTY: .WORD
$SFATAL: .WORD
$TESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
SUNIT: .WORD
$MSGAD: .WORD
$MSGLG: .WORD
SETABLE:
$SENV: .BYTE
$ENVM: .BYTE
$SWREG: .WORD
$USWR: .WORD
$CPUOP: .WORD

»

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS 1
AMTYP1

AMADR1

AMAMS 2
AMTYP?
AMADR

AMTYP3
AMADR3
AMAMS 4
AMTYP4
AMADRS
AVECT1
AVECT2
ABASE

ADEVM

: :APT MAILBOX
:sMESSAGE TYPE CODE
::FATAL ERROR NUMBER
;:TEST NUMBER
: :PASS COUNT
::DEVICE COUNT
::1/70 UNJT NUMBER
: :MESSAGE ADDRESS
: sMESSAGE LENGTH
::APT ENVIRONMENT TAELE
: :ENVIRONMENT BYTE
: :ENVIRONMENT MODE BITS
:sAPT SWITCH REGISTER
:sUSER SWITCHES
::CPU TYPE,OPTIONS
B1T1S 15-11=CPU TYPE
11704=01,11/05=02,11/20=03,11/40=04 ,11/45=05
11/70=06,PDQ@=07,0=10
BIT 10=REAL TIME CLOCK
BIT 9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
::HIGH ADDRESS.M.S. BYIE
: :MEM. TYPE,BLKA?
MEM.TYPE BYTE == (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
SO0 NSEC MOS=003
; sHIGH ADDRESS,BLK# , .\
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE
::HIGH ADDRESS.M.S. BYTE
::MEM.TYPE ,BLKA2
::MEM.LAST ADDRESS.BLK#?
::HIGH ADDRESS.M.S.BYTE
::MEM,.TYPE ,BLKA3
::MEM.LAST ADDRESS,BLKA3
::HIGH ADDRESS ,M.S.BYTE
::MEM.TYPE ,BLKAG
::MEM.LAST ADDRESS.,BLK#&
:: INTERRUPT VECTORA#1,BUS PRIORITY#
: : INTERRUPT VECTOR#28US PRIORITYA?
::BASE ADDRESS OF EQUIPMENT UNDER TEST
::DEVICE MAP

SEQ 0031




001356
001360

001404

NNININ) <b aud b

VNS S S
NS RS TR E RS rm&

88888885888888888

o~
wh
P

8388
-l b end b
S
QAR

OO

001465
001470

o
()
-
'
[°d
(o

000000
000031
000000

000000

000020
040432
000000
000000
000000
000000

000000

000
000000
000000

000000
000000

000000

000000

000000

CIRNGAQ RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 7
USER DEF INED TAGS

USER DEFINED TAGS

LSBTTL
C.SWR: .WORD
ERMAX: .WORD
SAVCSW: .WORD
CNTRLC: .WORD
BUSADR: .WORD
LPTAVL: .WORD
DRVSEL: .WORD
TSTNMS: .WORD
OPNFLG: .WORD
CLKSTA: .WORD
TICKMS: .WORD
TICKUS: .WORD
BYPASS: .WORD
CHKDRY: .WORD
DRVMSK: .WORD
SVSTAT: .WORD
CYL.RD: .WORD
TRK.RD: .WORD
SEC.RD: .WORD
CyL.DS: -WORD
SEC.DS: .WORD
TRK.DS: .WORD
LSTRK: .WORD
TIM.UP: .WORD
.WORD
.WORD
.WORD
.WORD
.UORD
TIM.DN: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
TIM.PT: .WORD
WCEFLG: .WORD
STALLO: .WORD
SVADR: .WORD
SEKTMR: .WORD
SEKCNT: .WORD
DELTA: .WORD
TRCKWC: .WORD
STALLT: .WORD
STALLZ: .WORD
STALLS: .WORD
MXSTAL: .WORD
ERR.CT: .BYTE
BASFLG: .WORD
XXDP: .WORD

wn
.

v

.
oW

—_-— OO—00000ONO
~
~
.
o

oo
One
o
o

[ ]

PN =t | OO0OO0OODOOOOO0O0O00O0000 OOO0O0O0O0O0 0000

(=l=lé

SEQ 0032

:CONTROL SWITCHES

MAXIMUM NUMBER OF ERRORS ALLOWED PER DRIVE
Paevxous,cpureurs OF 'C.SWR'

<CONTROL '‘C"* FLAG

*GET RM ADDRESSES F'AG (0=NO, =1=YES)
:LPT AVAILABLE STATUS (o=~o i =YES)
*DRIVES SELECTED FOR TESTIN

‘DEFAULT IS RUN TESTS 0-7 z 11,12 ¢ 14
*MODIFY TEST PARAMETER FLAGS

SCLOCK STATUS (0=NO CLOCK,+1:=KW11=-P,
SAND ~1=KW11=L)

116 MILLISECONDS PER CLOCK TICK

116666 MIRCOSECONDS PER CLOCK TICK

;DRIVE UNDER TEST
:DRIVE MASK 81T
:STATUS/ERROR INDICATOR 1S
:SAVED HERE ON AN ERROR
:CYLINDER READ
s TRACK READ
:SECTOR READ
:CYLINDER DESIRED
:SECTOR DESIRED
: TRACK DESIRED
SCONTAINS THE LAST TRACK OF THE UNIT UNDER
;TEST. RMB0 = 13,
;MINIMUM TIME
:NUMBER OF COUNTS BELOW MIN. LIMIT
:MAXIMUM T IME
NUHBER OF COUNTS ABOVE MAX. LIMIT
;TOTAL TIME OF ALL SEEKS
:NUMBER OF SEEKS PERFORMED
:MINIMUM T IME
:NUMBER OF COUNTS BELOW MIN. LIMIT
MAXIMUM T IME
:NUMBER OF COUNTS ABOVE MAX. LIMIT
;TOTAL TIME OF ALL SEEKS
:NUMBER OF SEEKS PERFORMED
:POINTS TO TABLE OF TIMES
SFATAL WRITE CHECK ERROR FLAG
:VARIABLE STALL (TEST &)
;SAVE DISK ADDRESS
:SEEK TIMER
:SEEK COUNTER
sTESTING RANGE FOR SERVO SETTLE DOWN TEST
:WORD COUNT FOR A FULL TRACK IN 16 BIT MODE
:10 MILLISECONDS STALL (TEST 0-10)
;10 MILLISECONDS STALL
5 SEC STALL
TMAX. INCREMENTING STALL ALLOWED IN TEST &
:NUMBER OF ERRORS ALLOWED IN TESTS
:BEFORE_GOING TO THE NEXT TEST
:RESERVED
JFLAG FOR DETECTING BAD SECTOR
STHE LOW BYTE CONTAINS THE DRIVE NUMBER FROM WHICH

-d
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USER DEFINED TAGS

32

SrRORR

Y INNNONINOA) = =b —b —b

28888888838385338
OO MNO

2 a0e e Yo b Yo Xo Yo Yo o Yo To Lo don

&

001640
001642

000000
000000
000000
000000

176700

177516

000001
000002
000004

000100
000200

037422
000000

000000 000000
000000

000240
000106

000102

;THE FOLLOWING 8. LOC
‘MEASUREMENT TEST ONLY
§KTIM: .WORD 0.0,0.0

SKCNT: .WORD 0.0
SKSIZ: .WORD O
CYINC: .WwORD O
ERRCN: .BLKB 8.
RH.ADR: .WORD 176700
RHVEC: .WORD 254,240
PKV: WORD  104.106
PKCS: .WORD 172540
PKB: "WORD 172542
PKC : "WORD 172544
LKV "WORD 100,102
LKS WORD 177546
TPS: WORD 177564
TP8: "WORD 177566
LPS: "WORD 177514
LPB: "WORD 177516
:BIT TABLE
BITS: .WORD  BITO0

"WCRD ~ BITO1
.WORD BIT02
.WORD BITO3
.WORD BIT04
.WORD BITOS
.WORD BITO06
"WORD BITO7
.WORD B1T08
-WORD BITO09
"WORD BIT10
.WORD BIT11
.WORD BIT12
.WORD BIT13
woaD  BIT14
"WORD BIT1S
.WORD BITO00
.WORD BITO1
"WORD BIT02
.WORD BITO3
.WORD BITO4
WORD  BITOS
.WORD BIT06
"WORD BITO7

.SBTTL TIMING LIMITS

:ROTATIONAL TEST TABLES

*60H2 TABLE
T19A:  .WORD  ROTATE

WORD O

:THE PROGRAM WAS LOADED. THE HIGH BYTE CONTAINS THE

:'XXDP* DEVICE CODE FOR THE RMBO.

ATIONS ARE USED IN THE AVERAGE SEEK TIME
(TEST 15)

sACCUMULATED SEEK TIME
;NUMBER OF SEEKS

:SI2E OF CURRENT SEEK CYCLE
:CYLINDER OFFSET VALUE

sTOTAL ERROR COUNT FOR DRIVES 0-7.

sRH/RM UNIBUS ADDRESS
:VECTOR ADDRESS AND PRIORITY
:KW11-P VECTOR ADDRESS
;KW11=P CONTROL AND STATUS REG.
;KWi1-P COUNT SET BUFFER
:4W11-P COUNTER

:KW11-L VECTOR ADDRESS
:KW11=L STATUS REGISTER

sTTY PRINTER STATUS

:TTY PRINTER BUFFER

;LINE PRINTER STATUS

SLINE PRINTER BUFFER

SEQ 0033
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TIMING LIMITS

001644
001646

001670
001672
001674
001676

0017¢1
001702
001704
001706

001732
001734
001736

001740
001742
001744

001746
001750
001760
001762

003075
003277

037422

003277

037453
037620
000000
001130

037520
037620
000000
004704

037560
037220
000000
011610

040056
003075
003277

040131
000000
001130

040173
000000
004704

040235
000000
011610

041076
000000
041140
041177

000000 000000

SEQ 0034

MWORD  1597. ;L0 LIMIT (16.67MS = 4.3%)
JWORD  1727. ‘HI LIMIT (16.67MS + 3.5%)
sonz TABLE
7118:  .WORD  ROTATE
WORD 0
.WORD  1597. ;L0 LIMIT €16.67MS = 4.3%)
LWORD  1727. “HI LIMIT (16.67MS + 3.5%)
:SEEK TEST TABLES
f12: LWORD  ONECYL : FORWARD
"WORD  REV <REVERSE
"WORD O *NO LOWER LIMIT
.WORD  600. “HI LIMIT (6.0MS)
T13: .WORD  AVERGE : FORWARD
"WORD  REV *REVERSE
WORD 0 *NO LOWER LIMIT
.WORD  2500. “HI LIMIT (25.0MS)
T14: LWORD  MXSEEK : FORWARD
"WORD  REV *REVERSE
LWORD 0 *NO LOWER LIMIT
.WORD  5000. “HI LIMIT (50.0MS)
:SPECS. MESSAGE TABLES FOR ROTATIONAL AND TIMING TESTS
;ROTATIONAL MESSAGE AND LO/MI LIMITS
:60HZ TABLE
SP11A: .WORD MSG11X
"WORD  1597. ;L0 LIMIT (16.67MS = 4.3%)
"WORD 1727. *HI LIMIT (16.67MS + 3.5%)
:SOHZ TABLE
§P118: .WORD MSG11X
"WORD  1597. ;L0 LIMIT (16.67MS ~ 4.3X)
.WORD  1727. “HI LIMIT (16.67MS + 3.5%)
:TIMING TEST MESSAGES AND LO/HI LIMITS
§P12: .WORD MSG12X
WORD 0 :NO LOWER LIMIT
.WORD  600. “HI LIMIT (6.0MS)
SP13:  .WORD  MSG13X
.WORD 0 :NO LOWER LIMIT
.WORD  2500. CHI LIMIT (25.0MS)
SP14:  .WORD MSG14X
WORD 0 :NO LOWER LIMIT
.WORD  SnnQ, HI LIMIT €50.0MS)
; STATUS/ERROR MESSAGE POINTER TABLE
STATBL: .WORD nscs 4 OFFLINE OR UNSAFE DRIVE REQUESTED
WORD 0.0 *FILLER WORDS
.WORD nscaob *SOFTWARE TIMEOUT ON THIS DRIVE
.WORD  MSGB08 :SOF TWARE TIMEOUT ON ANOTHER DRIVE
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001764 041%41 .WORD  MSGBO
001766 041305 .WORD  MSG30
001770 041355 .WORD  MSGB04
001772 000000 WORD 0
001776 041375 .WORD  MSGBOZ2
001776 041445 .WORD  MSGBO1

3

;ERROR OCCURRED DURING 1/0 OPERATION
;ERROR OCCURRED DURING NON-1/0 OPERATION
sUNSAFE OCCURRED

sFILLER WORD

;DRIVE HAS NOT RESPONDED TO PORT REQUEST
sDRIVE HAS BECOME NONEXISTENT

SEQ 0035
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ERROR POINTER TABLE

.SBTTL ERROR POINTER TABLE
;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

:*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION $ITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

;*NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
;*NOTEZ2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
o ¥ EM :sPOINTS TO THE ERROR MESSAGE
o DH :;POINTS TO THE DATA HEADER
o DT :sPOINTS TO THE DATA
M DF ::POINTS TO THE DATA FORMAT
002000 S$ERRTB:
;*ERROR 1

o* RH CONTROLLER INTERRUPT OCCURED (RMAS=0)
o ERR PC RMAS
o $ERRPC  SREG3

;*ERROR 3 -~ NOT USED

A

5

6

7

8

9

10

11 002000 040311 EM1

12 002002 041503 DH1

13 002004 042754 nT1

}g 02006 043364 DF1

}9 ;*ERROR 2

18 o UNEXPECTED ATTENTION OCCURRED
19 o ERR PC [RIVE RMAS RMDS RMER1 RMMR? "MER?
%? o® $ERRPC SREG! $REG3 RMERRS RMERRS+2 RMERRS+4 RMERRS+4
22 002010 040363 EM2

23 002012 041520 DH2

24 002014 042760 DT

%g 002016 043370 DF?2
27

2

8
29 002020 000000
30 002022 000000
31 0020246 000000
%% 002026 000000

34 ;*ERROR & == NOT USED

35

36 002030 000000
37 002032 000000
38 (12034 000000
28 002036 000000

41 s*ERROR 5
“3 . ADDRESS PLUG CHANGE BIT SET

44 .t ERR PC DRIVE RMAS RMDS  RMER1 RMMR2 RMER?
45 ;* SERRPC SREG! SREG3 RMERRS RMERRS+2 RMERRS+4 RMERRS+6

(elelela

(= lolels)

SEQ 0036

™~
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ERROR POINTER TABLE

46

47 002040 040421 EMS

48 002042 041520 DH2

49 002044 042760 DT

g? 0020/ 5 043370 DF2

g% ;*ERROR 6 == NOT USED

54 002050 000000 0

55 002052 000000 0

56 002054 000000 0

gg 002056 000000 0

23 :*ERROR 7 == NOT USED

61 002060 000000 0

62 002062 000000 0

63 002064 000000 0

gg 002066 000000 0

29 :*ERROR 10

68 e %Y CONTROLLER FAILED TO RESPOND TO ADDRESSING
69 o ® RMCS1 ERR PC

;? . * RH.ADR SERRPC

72 002070 040455 EM10

73 002072 041605 DH10

74 002074 043016 DT1C

;g 002076 043404 DF10

;g :«ERROR 11

79 o DRIVE SELECTED IS NOT ONLINE

80 o DRIVE ERR P(

g; o $SREGZ2  SERRPC

83 002100 040533 EM11

84 002102 041624 DH11

85 002104 043022 pT11

gg 002106 043410 DF11

gg :*ERROR 12

90 HL IMPROPER HEADER DATA

91 ML TEST ERR PC TST PC DRIVE CYLNDR TRACK SECTOR
92 or $STMPO SERRPC SREGO CHKDRY (CYL.DS TRK.DS SEC.DS
93 . * GDCYL GDTRK GDSCTR BDCYL BDTRK 8DSCTR
94 A CyL.DS TRK.DS SEC.DS CYL.RD TRK.RD SEC.RD
gg . ® CYLNDR, TRACK, AND SECTOR ARE DECIMAL

97 002110 040570 EM12

98 002112 041643 DH1

99 002114 043026 DT

}8? 002116 043414 DF1

102 :*ERROR 13

Fen Y
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ERROR POINTE® TABLE

103
104

-
NNNNNNNN—'-‘—'—'—'—‘—‘—'—‘—'OOOOS

i b d b e e d b i e e D b b D e b e e d o b
OQNO*\hbWN-‘oomVO\I\‘“WN-‘QOQNO‘\H&WN-‘OO“NO‘\ﬂb\ﬂl\)—'com\‘o‘\ﬂ‘\wf\)—‘oomﬂo

~nN

b b b b e md el e b b e e e e s e e e b D i b D b e b b b md
WVIWAVAWAA N WAAALA S 85 85 25 B B 85 B 85 25 Wl U AN NN NN NN

002120
002122
002124
002126

002140
002142
002144
00214¢,

002150
002152
002154
002156

0640615
041643
043060
043424

000000
000000
043076
0434634

040615
041643
043060
043424

000000
000000
043076
043434

060642
062057
043110
043440

A DATA COMPARF FAILURE
e TEST ERR PC TST PC DRIVE CYLNDR TRACK  SECTOR
o $TMPO  SERRPC SREGO  CHKDRV CYL.DS TRK.DS SEC.DS
o GDDAT  BDDAT_  WRDCNT GDADR  BDADR
o ¥ $GODAT S$SBDDAT SREG4  SGDADR $BDADR
il CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
EM13
DH12
DT13
DF13
;*ERROR 14 -- FOLLOWS #13
M $GDDAT $BDDAT SREG4  $GDADR $BDADR
0
DT13A
DF14
:*ERROR 15
o DATA COMPARE FAILURE
o TEST ERR PC TST PC DRIVE CYLNDR TRACK  SECTOR
i $TMPQ)  SERRPC SREGO  CHKDRV CYL.DS TRK.DS SEC.DS
o GDDAT  BDDAT  WRDCNT GDADR  BDADR
o * SGDDAT $BDDAT $REG4  SGDADR $BDADR
i CYLNDR, TRACK, SECTOR, AND WRDCNT ARE DECIMAL
EM13
DH12
pDT13
DF13

:*ERROR 16 ~= FOLLOWS #15
;+ SGDDAT $BDDAT SREG4  SGDADR $BDADR
0

0
DT13A
DF14

;%ERROR 17

o * DISK ERROR IN TIMING TEST
o TEST ERR PC ODRIVE  RMCS1  RMDS RMER RMMR2

RMER2
ot $TMPO  SERRPC CHKDRV RM.REG RM.REG+12 RM.REG+14 RM.REG+40 RM.REG+42

EM17
DH17
D717
DF17

s*ERROR 20

SEQ 0038




N
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ERROR POINTER T'BLE

—
o
o

002170 040674
002172 042057
002174 043110
002176 0463440

002200 0460615
002202 042154
002204 043130
002206 043444

000000

000000000000 D00 COCO N N NNNNNNNNOOOOCOONONON

043454

o V0O 0O

b and ) wd b b b e aod el b ) D avd wd b b ad b D ) D e imd el i D el e i d il e el ) e ) b

002:20 040743
002222 042271
002226 043154
002226 043460

AIPININININONDAY =

N
o0
oo~

N LAN=O0

002230 (<0772
002232 042271
00223 043154

ASLAS AN TS LN TN 1 N 1§
—d e b ad el ) =

CLOCK (KW11=P) OVERFLOW IN TIMING TEST
o ¥ TEST ERR PC DRIVE RMCS1  RMDS RMER1 RMMR? RMER?
$TMPO  SERRPC CHKDRV RM.REG RM.REG+12 RM.REG+14 RM.REG+40 RM.REG+42

EM20
DH17
DT1?7
DF17
:*ERROR 21
o® DATA COMPARE FAILURE
on TEST ERR PC TST PC DRIVE CYLNDR TRACK
i $TMP(O $ERRPC SREGO CHKDRV (CYL.DS TRK.DS
o GDDAT BDDAT  WRDCNT SECTOR
3] SREG!  S$BDDAT SREG4  SREG!
ot CYLINDR, TRACK, WRDCNT, AND SECTOR ARE DECIMAL
EM13
DH21
D121
DF21

s*ERROR 22--FOLLOWS #21
o SREG?T S$BDDAT  SREG4  SREG!

0
0
DT21A
DF22
:*ERROR 23
i DISK ERROR DURING SEEK
o TEST ERR PC DRIVE CYLNDR RMCS1 RM(CS2 RMDS
s $TMPO $SERRPC CHKDRV CYL.DS RM.REG RM.REG+10 RM.REG+12
s RMER1 RMMR?2 RMER? RMD( RMHR
ot RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+34 RM.REG+36
EM23
DH23
D123
DF23
;*ERROR 24
ot SEEK NOT COMPLETE WITHIN 120 MS
: TEST ERR PC DRIVE CYLNDR RMCS1 RM(CS? RMDS
o $TMPO SERRPC CHKDRY CYL.DS RM.REG RM.REG+10 RM.REG+12
. RMER1 RMMR?2 RMER? RMD( RMHR
o RM.REG+14 RM.REG+40 RM.REG+42 RM.REG+34 RM.REG*36
EM24
DH23

-y~



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

217 002236

002240

VW= OO0 NO VNN = OO0

AINIAJ AN NN NN NI AL POV NINI NI
NN M NN N NN N PO PO PO RO NN NI N — —»

237

242 002240
243 002242
264 002244
245 002246

251

NN NN
VAVAVAVAVAVAAA
Yele . LNTe SV P YP¥ G

o

o

N

~N

[, ],9]
o
-

262
263
264
265
266 002260
267 002262

268 002264
269 002266
270

271
272
273

043460

041032
042423
043204
043470

041032
042481
043214
043474

041032
042461
043232
043500

DF23

e 1312223223122 3222322320220203323023232333 222222222 3322132232222 23223222]3];

ERRORS 23-40 NOT USED
ERRORS &1-46 WILL HAVE AN EM THAT

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

WHERE MESSAGE WILL BE ONE OR MORE OF THE FOLLOWING:

1) OFFLINE DRIVE REQUESTED

3) SOFTWARE TIMEOUT ON THIS DRIVE

SOF TWARE TIMEOUT ON ANOTHER DRIVE

ERROR OCCURRED DURING I1/0 OPERATION

ERROR OCCURRED DURING NON-I/0 OPERATION

UNSAFE OCCURED

CrRRARRARANRARAANARNARANARPARRAANNANAAANRANAARAARAASAAAORACRIRNCASAARER

» B

L B R B N B B B J

~NOr\wn
o t? t? S

e Ve Be V. Ve %s %o Ve Ve O

[
—
m
=
>~
-—

;*ERROR 41

ot RH/RM ERROR (MESSAGE)
ot TEST ERR PC TST PC DRIVE
ot $TMPO  SERRPC SREGC  CHKDRV

EM4T
DH41
DT41
DF 41

;*ERROR 42

o RH/RM ERROR (MESSAGE)
o TEST ERR PC TST PC DRIVE RMCS!  RMCSZ RMDS
) $TMPO  SERRPC SREGD C(HKDRY RM.REG RM.REG+10 RM.REG+1?2

EM4T
DH4?2
DT42
DFé&2

;*ERROR 43

RH/RM ERROR (MESSAGE)

TEST ERR PC TST PC DRIVE RMCS1  RMCS2 RMDS

$TMPQ  SERRPC SREGO CHKDRY RM.REG RM.REG+10 RM.REG+12
RMER1 RMMR? RMERZ
RM.REG+14 RM.REG+40 RM.REG+42

EMé]
DH42
DT43
DF43
s*ERROR 44

A RH/RM ERROR (MESSAGE)

» 5 B8

SEQ 0040
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ERROR POINTER TABLE

282 002270
283 002272
284 002274
285 002276

298 002300
299 002302
300 002304
301 002306

0641032
061643
043316
043524

o TEST ERR PC TST PC DRIVE CYLNDR TRACK
o $TMPO $ERRPC $REGO CHKDRY CYL.DS
o RMCS1 RM(CS?2 RMDS
:t
% RMER1 RMMR?2 RMER?
13 RM.REG+14 RM.REG+40 RM.REG+«2
ML CYLNDR,TRACK, AND SECTOR ARE DECIMAL
EM4
DH12
DT44
DF&4
:*ERROR 45
) RH/RM ERROR (MESSAGE)
o® TEST ERR PC TST PC DRIVE CYLNDR TRACK
o ¥ $TMPO SERRPC SREGO CHKDRY C(CYL.DS TRK.DS
o RMCS1 RM(CS?2 RMDS
:t
A RMER1 RHHRZ RMER?
o RM.REG+14 RM.REG+40 RM.REG+42
o CYLNDR,TRACK, AND SECTOR ARE DECIMAL
EM4T
DH12
DT45
DF&4S
:*ERROR 46
on FATAL WRITE CHECK ERROR (MESSAGE)
: TEST ERR PC TST PC DRIVE CYLNDR TRACK
o $TMP0 SERRPC SREGO CHKDRY CYL.DS TRK.DS
o™ RMCS1 RM(CS2 RMDS
:t
: RMER1 RMMR2 RMER2
1 RM.REG+14 RM.REG+40 RM.REG+4?
o® CYLNDR,TRACK, AND SECTOR ARE DECIMAL
EM46
DH12
DT4S

DF45

SEQ 0041

MDA
RM.REG RM.REG+10 RM.REG+12 RM.REG+36 RM. REG*34 RM.REG+06

RM.REG RM.REG+10 RM.REG+12 RM.REG+36 RM.REG+34 RM.REG+06

¢ RMBA
RM.REG+2 RM.REG+4 RM.REG+22

RM.REG RM.REG+10 RM.REG+12 RM. REG036 RM.REG+34 RM,.REG+06

RMBA
RM, REG*Z RM.REG+4 RM.REG+22

1
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TEST PARAMETER POINTERS AND TABLES

002320 000000

002322 000000
002324 000000
002326 000000

002342 000000
002344 000000

002346 000000
002350 000000

002352 002726
002354 002742
002356 002764
002360 003002
002362 003020

2= OO NAONIMANN = OO0 ~NONNS NN =
Q
(=)
~N
(v
W
o)
o
(=]
(=}
o
(]
[ ]

POAIN) b —d b ed md o e md d b

25 002406 000000

%
28 002410 077777
29 002412 001060

002432 177777

002434
002436

o

o

o

&H

&H

s
alelelelalelele]
Ul LA Ui L NN
(e Yo Yo No Te Yo Jeo No i

47 002452

NC1:
NC2:

:TABLE OF PARAMETER POINTERS
PRMO

PRMPT :

:TABLE OF PARAMETER 9PPER LIHITS

PRMLMT :

: TABLE
PRMMSG :

TEST PARAMETER POINTERS AND TABLES
STORAGE FOR TEST PARAMETER

.WORD O
WORD 0
WORD 0
WORD 0
.WORD 0
.WORD 0O
WORD O
.WORD O
WORD 0
WORD O
WORD O
MWORD 0
LMORD O
.WORD
.WORD  PRM]
.WORD  PRM2
.WORD  PRM3
.WORD  PRM&
.WORD  PRM5
.WORD  PRM6
.WORD  PRM?7
.WORD  PRM10
.WORD  PRMI1
.WORD PRM12
.WORD PRM13
.WORD  PRM14
.WORD  PRM15
.WORD 0
WORD 3276
WORD  560.
.WORD  560.
WORD  560.
.WORD 13,
.WORD 13.
.WORD 13,
.WORD  30.
.WORD 30,
.WORD 177777
OF HESSAGE POINTERS
.WORD  MSG.R
.WORD  MSG.FC(
.WORD  MSG.LC
.WORD  MSG.IC
WORD  MSG.FT
.WORD  MSG.LT
.WORD  MSG.IT
.WORD  MSG.FS

;THIS WORD TELLS WHICH OF THE
:FOLLOWING PARAMETERS ARE TO BE USED
:REPEAT COUNTS FOR ALL TESTS
;FIRST CYLINDER

:LAST CYLINDER

: INCREMENT CYLINDER

:FIRST TRACK

;LAST TRACK

: INCREMENT TRACK

;FIRST SECTOR

:LAST SECTOR

;PATTERN CODE

sNEW CYLINDER ADDRESS
:NEW CYLINDER ADDRESS

: TERMINATOR

SEQ 0042
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TEST PARAMETER POINTERS AND TAR

48 002454

Sf\
)1

52
53 0024
4

65 002706
66 002716

71 002726
72 002730
73 002732
74 002734
75 002736
76 002740

79 002742
80 002744
81 002746
82 002750
83 002752
84 002754
85 002756
86 002760
87 002762

90 002764
91 002766
92 002770
93 002772
9% 002774
95 002776
96 003000

036737

000227
000677
000237
000237

000007
000007

000227
000310
000000
001060
000000
000000

000677
000144
000000
000400
000000
000000
000000
000000
000000

000237
000001

000000

000237
000001
000000
001000
000001
000000

000310
000144
000001
000010
000001
000001
000001
011610
000001
000001
000001
000001
000001
000001

Lk

000000
000000

000000

.WORD  MSG.LS

:STATUS/ERROR INDICATOR MESSAGES POINTER TABLE

;DEFAULT VALUES OF TEST PARAMETERS

DFLT: JWORD 227, 200..0 560.,0, 0
- Yor 368 o 258
“WORD 6 i 6
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

;PARAMETER TABLES

;RECAL/RANDOM SEEK (T0)
PRMO:  .WORD 227
.WORD  200.
WORD 0
MWORD 5
WORD O
.WORD 0

- SEEK/SEEK (T1)

PRM1: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

: INCREMENT SEEK

PRMZ : . WORD
. WORD
.WORD
-WORD
.WORD
.WORD
-WORD

:STEPPING SEEK (
PRM3: .WORD
.WORD
.WORD
-WORD
.WORD
.WORD

— b e ek A N \INNNNN
T T % &8 &8 8 WS S S 8
-°-

NNNNONONMNONIN NN O
s s s s NN NNN N
OO = b Q) —b = b e =

N~ OO0 OONIO—ON

(PN V] o~ N~ v O

N~ o \J:\’) o O
. L] .

O=NO =N~ OO—=WVO—
-
N
L]

0,0

:RECAL/RANDOM SEEK (T0)
s SEEK/SEEK_(T1)
; INCREMENT SEEK (T2)
:STEPPING SEEK (T3)
;0SCILLATING SEEK (T4)
: CONVERGING/DIVERGING SEEK (TS)
:SERVO ADDRESSING LOGIC NOISE (T6)
;RANDOM SEEK TEST (17)
JALL SEEKS TEST (T10)
:ROTATIONAL SPEED TIMING TE
:ONE CYLINDER SEEK TIMING T
:AVERAGE SEEK TIMING TEST (
:MAXIMUM SEEK TIMING TEST (
:AVG. SEEK TIME MEASUREMENT

—“—mu

SEQ 0043
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TEST PARAMETER

105 003016
106

07

08 003020
09 003022
10 00302¢
11 003026
12 003030
13 003032
} 003034
1

0030326

03066

1
1
1
1
1
1
1
1
1
1
1
1
?
1
1
1
1
1
1
1
1
1
1
1
1
} 003070

WA = O 000 NON NS AN = D000 NN S W= OV
o
o
g
)

1
1
1
2
2
2
e
2
2
2
2
4
2
3
3
3
3

(=lolelalelole
leleleloelelele)
(VW VIV V[V LV
ot nd e e b b b
PION) = ...-5—58
nNOOVSMNO

OOOOS
OO0O0O0O
— e et bk et

—l—.—‘-.-l-—l—-b—.—l-..-‘—l—ld—l—h—l—‘d—l—.-ﬂ—‘-l:—b—‘—.-‘

oommmmmmmmmmbbbbbbbbbbwuugur

S OOBNO NS WA —=O OO NO N WA = OOV® O
AN NN

Nod RRSERR

(=il
(=l
AN
o wd

POINTERS AND TABLES

000000

000237
000001
000000
001060
000001
000000
000000

000237
000001
000000
001060
000001
000000
000000

000237
000001
000000
001060
000001
000000
000000

000067
011610
000000
001060
000000
000015

000237
000001
000000
001060
000001
000000
000000

000223
000001
000000
000000
000000

000007
000001
000000

.WORD

0

;OSCILLATING SEEK_(T4)
WORD 7

PRM& : .
.WORD
.WORD
.WORD
.WORD
.WORD
WORD

: CONVERGING/DIVE

PRMS : .WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD

:SERVO ADDRESSIN

PRM6: .WORD
-WORD
.WORD
.WORD
.WORD
.WORD
.WORD

VIO =2 PN)
o (]
o

L

;NG SEEK (T5)

VIO=2MND O0—
o

o
o

OGIC NOISE GENERATOR (T6)

]
~r

OO—‘&O—‘NG OO —
o
L ]

< RANDOM SEEK TEST7(T7)

PRM?7 : .WORD
.WORD
. WORD
. WORD
. YORD
.WORD

;ALL SEEKS TEST

PRM10: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

;ROTATIONAL SPEE

PRM11: _WORD
.WORD
. WORD
WORD
.WORD

:ONE_CYLINDER
PRM12: .WORD
.WORD
.WORD

SE

5000.
560.

- ONOWNO
V|

0)

L —t
oy —- [}

o
o

IMING TEST (T11)

D OO =0 2N~

T
23

K TIMING TEST (T12)

Q=M OO0

SEQ 0044
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TEST PARAMETER POINTERS AND TABLES

162 003144
163
164

-
o
w
o
o

b e e e b b o e b e
NNN\‘NNO‘OO‘&
OV OONONES NN 2OV~
o
o
(v
-
o
nN

~J

003166
003170
003172
0 003174

WSS 2NN — D00 ~NONODO0 N N~
OO O =0 = NN

VAV L 85 8 5 b cd e ccd b

m~
NI NO

587

001060

000007
000001
000000
000233

000007
000001
000000
001060

000007
000001
000000
001060

.WORD

s AVERAGE SEEK
PRM13: .WORD
.WORD
.WORD
.WORD

;MAXIMUM SEEK
PRM14: .WORD
.WORD
.WORD
.WORD

:AVERAGE SEEK
PRM15: .WORD
.WORD
. WORD
.WORD

560.
T!gING TEST (T13)
1
0
155.
Tl?ING TEST (T14)
1
0
560.
TI;E MEASUREMENT TEST (T15)
1
0
560.

SEQ 0045
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TEST PARAMETER POINTERS AND TABLES

1
2
3 003176 011600 BADTMO: MOV
& 003200 005740 TST
5 003202 022626 CMP
6 003204 104401 003212 TYPE
003210 000417 BR
;:658: L(ASCI2
003250 64$:
? 003250 010046 Mov
8 003252 104402 TYPOC
18 003254 000240 NOP
;5 003256 000404 BR
}2 .SBTTL START OF
15 003260 012737 177777 0013264 START3: MOV
}Q 003266 000402 8R
7
18 003270 005037 001324 START1: (LR
19 003274 005037 001322 STRT1A: CLR
g? 003300 000411 BR
22 003302 012737 177777 001324 START4: MOV
gz 003310 000402 BR
25 003312 005037 001324 START2: CLR
59 003316 012737 177777 001322 STRTZ2A: MOV
28 003324 005227 000000 START: INC
29 003330 001375 BNE
g? 003332 000005 RESET
32 .SBTTL INITIALI

:THIS ROUTINE HANDLES UNEXPECTED TIMEOUTS

(SP) ,RO ;SAVE PC WHERE THE TIME OUT OCCURED
-(RO} SADJUST PC =2

(SP)+, (SP)+ *RESTORE STACK POINTER

658 ::TYPE ASCIZ STRING

648 ' GET OVER THE ASCI2
<CRLF>/UNEXPECTED BUS TIMEOUT, PC=/

RO,=(SP) ;SETUP FOR TYPING OUT PC
sPUT "HALT(0)® INSTRUCTION HERE IF YOU WISH
;70 STOP ON UNEXPECTED TIMEOUT.

START1 ;BRANCH TO START1

PROGRAM

#-1,BUSADR :GET BUSADR FLAG

STRT1A

BUSADR ;CLR BUSADR FLAG

CNTRLC sNO CONTROL ‘‘C**

START

#-1,8USADR sSET BUSADR FLAG

STRTZ2A

BUSADR ;CLR BUSADR FLAG

#-1,CNTRLC sSET CONTROL °''C'* FLAG

#0 ;TTY LOOP, WAIT FOR INCREMENT

) s OF WORD

sCLEAR THE WORLD
IE THE COMMON TAGS

::CLEAR THE COMMON TAGS (SCMTAG) AREA

003334 012706 001114 MOV #SCMTAG,R6 ;;FIRST LOCATION TO BE CLEARED

003340 005026 CLR (R6) ¢ *SCLEAR MEMORY LOCATION

003342 022706 001154 cMe #SWR,R6 * DONE?

603346 001374 BNE Jpry ::LO0P BACK IF NO

003350 012706 001100 MOV #STACK, SP T:SETUP THE STACK POINTER
;INITIALIZE A FEW VECTORS

0033564 012737 021432 000020 MOV #$SCOPE .34 10TVEC ;10T VECTOR FOR SCOPE ROUTINE

003362 012737 000340 000022 MOV #340.3#[0TVEC+2 ;:LEVEL ?

003370 012737 015674 000030 MOv #SERROR ,S#EMTVEC > ;EMT VECTOR FOR ERROR ROUTINE

003376 012737 000340 000032 MOV #340,3#EMTVEC+? ;:LEVEL 7

003404 012737 022126 000034 MOV #STRAP,3#TRAPVEC' ; ; TRAP VECTOR FOR TRAP CALLS

003412 012737 000340 000036 MOV #340,@4TRAPVEC+2;(EVEL 7

003420 013737 035322 015314 MOV se~o§r $EOPCT  ::SETUP END=-OF -PROGRAM COUNTER

003426 012737 176543 022600 MOV 21765645, SHINUM  ::PRIME THE RANDOM NUMBER GENERATOR

003434 012737 123456 022602 MOV #123456.SLONUM - -BOTH HIGH AND LOW WORDS

003442 005037 001220 CLR STIMES SSINITIALIZE NUMBER OF ITERATIONS

003446 005037 001222 CLR $€SCAPE *:CLEAR THE ESCAPE ON ERROR ADDRESS

003452 112737 000001 001131 MOVB  #1,SERMAX PSALLOW ONE ERROR PER TEST

003460 012737 003460 001122 MOV #..SLPADR *VINITIALIZE THE LOOP ADDRESS FOR SCOPE

003466 012737 003466 001124 MoV #. SLPERR **SETUP THE ERROR LOOP ADDRESS

::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS

SEQ 0046

p—y Y
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INITIALIZE THE

003530

003532
003534
003540
003542
003550
003556

003562
003566
003574
003576
003604

003604
003612

QLENRG

003620
003624
003626
003634
003636
003642

003714

003714
003720
003722
003730
003732
003740
003742
003744
003746
0037564

39 003754
40 003760
41 003762
4«2 003766
&3 003770
&4 003776

4T CD4004

COMMON T

= AINININIAN

2853

00
—

005227
001033
022737
001427
104401
000424

005737
001012
123727

005037

AGS

003542
000176
000174
000004

001242
000200

001256

003176
000300

177777
015366
003644

000042
001254
001154

000001

001174
0012264

001550
001552

001470

000004

001255
001154

000004
000006

000042

000001
000176

001150

::EQUAL TO A ''=1'', SETUP FOR A SOFTWARE SWITCH REGISTER.
MOV S#ERRVEC,=-(SP) ;;SAVE ERROR VECTOR

MOV #64$,3#ERRVEC  ::SET UP ERROR VECTOR
MOY #DSWR, SWR TSSETUP FOR A HARDWARE SWICH REGISTER
MOV #ODISP.DISPLAY ::AND A HARDWARE DISPLAY REGISTER
CMP #-1,3SWR PSTRY TO REFERENCE HARDWARE SWR
BNE 668 TIBRANCH IF NO TIMEOUT TRAP OCCURRED
TSAND THE HARDWARE SWR IS NOT = -1
BR 65% :2BRANCH IF NO TIMEQUT
6483 : :?Y #658, (SP) *:SET UP FOR TRAP RETURN
658: MOV #SWREG, SWR ::POINT TO SOFTWARE SWR
MOV #D1SPREG,DISPLAY

66$: MOV (SP)+ ,@#ERRVEC ;;RESTORE ERROR VECTOR

CLR $FASS s sCLEAR PASS COUNT
8lT18 WAPTSIZE ,$SENVM :TEST USER SIZE UNDER APT
BEQ 678 soYES,USE NON-APT SWIT(M

678 MOV #$SWREG, SWR ::NO,USE APT SWITCH REGISTER

;SETUP "‘TIMEOUT'' TRAP VECTOR FOR UNEXPECTED BUS TIMEOUTS
MoV #BADTMO,ERRVEC ;SETUP FOR UNEXPECTED TIMEOUT
MoV #PR6,ERRVEC+2  LEVEL 6

.SBTTL TYPE PROGRAM NAME
::TYPE THE NAME OF THE PROGRAM IF FIRST PASS

INC #=1 ::FIRST TIME?

BNE 68$ ::BRANCH IF NO

cmP NSENDAD ,a#42 JACT=112

BEQ 68$% :;BRANCH ]F YES
TYPE 698 J;TYPE ASCIZ STRING

BR 688 *1GET OVER THE ASCIZ
éég?s: "ASCIZ <CRLF>3CIRNGAO - RMB80 FUNCTIONAL TEST, PT 4@<CRLF>
_SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
ST a2 s sARE WE RUNNING UNDER XXDP/ACT?

BNE 708 :BRANCH IF YES
CMP8 $SENV .M :2ARE WE RUNNING UNDER APT?
BEQ 708 ::BRANCH IF YES
CMP SWR,#SWREG ::SOFTWARE SWITCH REG SELECTED?
BNE 71% :JBRANCH IF NO
ggSUR 218 :2GET SOFT-SWR SETTINGS
;?g. move #1,3AUT08 ::SET AUTO-MODE INDICATOR
MoV #SREGAD RO :FIRST ADDRESS
18: CLR (RO) ¢+ :CLEAR VARJABLE STORAGE
(mp #$BELL RO :DONE?
BNE 18 :NO=-8RANCH
MoV TPS,$TPS :SETUP THE STATUS AND BUFFER REG'S
MOV 1P8,81PB :FOR THE TYPE ROUTINE

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

CLR XXDP ;CLEAR °*XXDP*® LOAD DEVICE STORAGE

SEQ 0047

-
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GET VALUE FOR SOF TWARE

WAAAIAWVWAW
00 ~JO N 8 NN) =
g
g

004102

N-A_a_a_.go
O HUWNO NN

o
2RRERRS

KKK KRR

— b d o ed od
AW (V1,8 1,8 )
QOO oorn

70
71
72 004164

74 004167
75 004170

79 004262

81 004272
82 004274

8

X
5
g

WNANNN
szN
Or0

OO b —d ol wmd b =

g SRRRRRes
g
g 85

W W
VWA
o NSO

2
o
22
33

005046
113716
104403

000410

005046
113716
104403

004737
005227
001002
004737

=l=lelelele

o R

SWITCH REGISTER
000016 000041

000040 001470
000007 001470

001470
000042

004056

001470

001231

177777
004136

001470
004176

020134
177777

036276
0015

001120

é
77g 031330

2$:

P

38:

;:758:
748"

;;768:

SRTINT:

SETVEC:

(MP8
8NE
MOV
CMP8
BHIS
CLR8
TST
BEQ
TYPE

BR
-ASCIZ

CLR
MOVB
TYPOS
TYPE
BR

INC
BNE
TYPE

BR
.ASC12

CLR
Mova
TYPOS
.BYTE
TYPE

BR
LASCIZ

JSR
INC
BNE
JSR

CLRB
CLRB
CLR8B
CLRB
CLRB
CLRB
CLRB
CLR8B
JSR

MOV

JSR

JSR
JSR
MOV
CLR
INC

6,061
63

440, XXDP
#7 ,XXDP
23

XXDP

w62

3$

738

2%
<CRLF>/NOT

~(SP)
XXDP, (SP)

1

0
SCRLF
48

#-1
L3

758

43
<CRLF>/T0 T

-(SP)
XXDP, (SP)

1
0
. 769

ggA?ED~F$0ﬂ AN RM8O ?
:GET DEVICE INDICATOR AND NUMBER
IS IT A VALID NUMBER ?

; YES
:NO, DEFAULT TO DRIVE 0
SCHAIN MCDZ OR ACT11 AUTO ACCEPT ?
:BR 1F NEITHER
..TYPE ASCIZ STRING
sGET OVER THE ASCI2
TESTING DRIVE /

;CLEAR WORD ON STACK
;GET DRIVE ADDRESS
sTYPE THE ADDRESS
:ONLY 1 CHARACTER
SUPRESS LEADING ZEROS

R-LF
'GET NUMBER OF DRIVES
FIRST TIME THRU HERE ?

NO
..TYPE ASCIZ STRING
:GET OVER THE ASCIZ
EST DRIVE /

;CLEAR WORD ON STACK
;GET DRIVE ADDRESS
:TYPE DRIVE ADDRESS
;ONLY 1 CHARACTER

: SUPRESS LEADING ZEROS

..TYPE ASCIZ STRING
:GET OVER THE ASCI2

4
/. HALT PROGRAM,  CLEAR LOC. 40 AND RESTART PROGRAM./<CRLF>

PC,STKINT
»-1
SRTINT
PC.GETADR

ERRCN
ERRCN+1
ERRCN*%
ERRCN¢
ERRCN+4
ERRCN+S
ERRCN*?
ERRCN¢
PC,LP.AVL
#1,81CNT
PC,GETSWR

PC,ST.CLK
PC.RMINITY
g-i SAVEFG

#-1

;TURN ON THE TTY KEYBOARD INTERRUPT
: SEE IF FIRST START

:BR_IF NOT

:GET OR CHECK THE RH/RM ADDRESS

;CLEAR DRV 0 ERROR COUNT

sCLEAR DRV 1 ERROR COUNT
sCLEAR DRV i ERROR COUNT
sCLEAR DRV 3 ERROR COUNT
;CLEAR DRV & ERROR COUNT

sCLEAR DRV 5 ERROR COUNT
;CLEAR DRV ¢ ERROR COUNT
JCLEAR DRV 7 ERROR COUNT
:CHECK FOR A LINE PRINTER
:SET ITERATION COUNT 10 1
:G0 CHECK FOR CONTROL SWITCHES

JINITIALIZE THE CLOCK

;CHECK THE DRIVE STATUS

:SET THE SAVE REGISTERS FLAG
:ENSURE THE PRIORITY = 0
;FIRST TIME THRU HERE ?

SEQ 0048

—t



97 004404
98 004406
99 004412

SO0

SN UNNNNIN) = b -2

VIVAUAVA WAV aWAIWAIWVWAL WA
OV NO OO

2288 88 23232282

-
H
~
go\nvn v\

001403
005737
001066
005004

104401
000433

104401
000430

104401
000416

104401
000413

005737
001406
123704
001003
104401
000411
1044601
104401
012737

104401
000000

005204
020427
001317
104401

SWITCH REGLISTER

001322
036777
001231

04005
03124

2
031252
037063
037036
037015
037053

001470
00147C
037100
037026

040053
037115

000010
001231

004552

18:
2$:

3%:
48
5¢:

6$:

7%:
8s:

9% :
108:
118:

BEQ
TST
BNE
CLR
TYPE
TYPE
MOV
TYPOS
.BYTE
.BYTE
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GET VALUE FOR SOF TWARE

19
CNTRLC
SRTURV

R4

L UNSTAT
SCRLF
R4 ,=(SP)

2

0

,BLNKS4
QQVSTA(RQ)

68
DRVTYP(R4)
3s
23

NOTRM
f1s

NOTPRS
13

UNTOFF

gs

NOTSAF

gs

XXDP

’$

XXDP R4
7$

LODEV
fis
LUNTON
"BLNKS2
#SRMS0, 108

0
Ré
R4, 8.
28
+SCRLF

:BR IF

;CONTROL °*C* SWITCH SET ?

NO

;CONTINUE IF YES

;DRIVE TABLE POINTER
sTYPE 'UNIT STATUS'

sCR=LF

:sSAVE R4 FOR TYPEOUT
;G0 TYPE--OCTAL ASCII

JsTYPE

: : SUPPRESS LEADING ZEROS

2 DIGIT(S)

sTYPE & BLANKS

sCHECK DRIVE'S STATUS

:BR IF
JBR IF

sSEE IF OFFLINE OR NONEXISTENT

:BR IF
:BR IF
sDRIVE
s CHECK

:DRIVE
;CHECK

:DRIVE
sPRINT

;DRIVE
JPRINT

;LOADED FROM THIS DEVICE ?

:BR 1]

:BR |
;DRIVE

:DRIVE

UNSAFE
ONL INE

NONEXISTENT
OFFLINE

NOT AN RM80
NEXT DRIVE

NOT PRESENT
NEXT DRIVE

OFFLINE
DRIVE TYPE

UNSAFE
DRIVE TYPE

F NO
:LOADEDNBROH THIS DRIVE ?
IS LOAD DEVICE

ONL INE

sTYPE 2 BLANKS

;ASSUME ADDRESS OF RMB0O MESSAGE

;TYPE THE DRIVE TYPE MESSAGE
;MESSAGE ADDRESS HERE

; INCREMENT DRIVE NUMBER/TABLE POINTER

sFINISHED ?
:BR [F NOT

:CR=LF

SEQ 0049

- Y



004570

004650
004652
004656

004660
004664
004670

004672
24

25 004676

N =2 OO0 NN B WA = OO0 NN S NN —
Qo
o
£H
o
W
o

POPON A = b b ed b ed —d b b

45 004744
46 004746
47 004752
48 004754
49 004760
50 004764
51 004770
52 004772
53 004776
54 005000
55 005002
56 005004
g; 005006
59 005012
60 005014
61 005016
62 005022

005024

005026

004737
005737
001427
013746
063716
032726
001405
013737
004737
004737
005737
001034
005737
001031
104401
000765

004737
005037
005000
012701

105760
003411
005737
001403
123700
001403
156037
005200
106301
001361

104401
005037
005000
013701
001017
104401
104401
005737
001002
000137
005300
001376
005300
001376
000137

006201
102011
005237
010046
104403

001

027106
001332

001334
037375
023516
001330
000001
031242
001470
001470
031356

037122
015322

001330
037153
001231
000042

003312

015356

015322

001320

001330
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GET UNIT STATUS

.SBTTL GET UNIT STATUS

SRTDRV: JSR
TST

BEQ
MOV
ADD
BIT
BEQ
MOV
JSR
1$: JSR
TST
BNE
TST
BNE
TYPE
BR

2$: JSR
CLR
CLR
MOV

3s: TST8
BLE
TST
BEQ
(MPB
BEQ
48 BIS8B
5%: INC
ASLB
BNE
68:

7$: TYPE
CLR

CLR
MOV

8%: DEC

9$: ASR

PC,CNTCLR
CNTRLC

23

SAVCSW, =(SP)
C.SWR, (SP)
cglrob (SP)+
C.SWR, SAVCSW
PC,LODFLT
PC.GT.PRM
TSTAMS

6$

TSTNMS+2

6
NOTEST
is

PC,LODFLT
DRVSEL

RO

#1.R1
DRVSTA(RO)
5%

XXDP

‘s

;XDP .RO

$
QBABIT(RO) .DRVSEL

R1
3$

DRIVES
SENDCT

RO
DRVSEL ,R1
9

.NONE

. SCRLF
aN6?2

8s
START?2
RO

RO

=2
$GET42
R1

108
SENDCT
RO,-(SP)

1

;GO CLEAR MASSBUS CONTROLLER
sCONTROL °'C’'* START/RESTART?
:NO=--BRANCH

;GET THE PREVIOUS *C.SWR® CONTENTS
:SET UP TO SEE IF 'BITOO' IS DIFFERENT
;1S *BIT00' DIFFERENT ?

:BR IF NOT

+STORE PRESENT ‘(C.SWR' VALUE
;RESET DEFAULT PARAHETERS

:GET PARAMETERS

:ANY TEST SELECTED THIS CYCLE?

:BR IF YES
ng TESESSELECTED THIS CYCLE ?
sTYPE 'NO TESTS SPECIFIED'

sSETUP DEFAULT PARAMETERS

NO DRIVES SELECTED
;DETERMINE THE DRIVES THAT

:ARE AVAILABLE FOR TESTING

ég ?RIV[ ON-LINE ?
ggA?ED SROH THIS DEVICE ?
sLOADED FROM THIS DRIVE ?
:BR IF YES
:YES, SELECT DRIVE FOR TESTING
;TRY NEXT DRVE
:ANY MORE DRIVES TO CHECK ?
:BR IF YES

s*DRIVES(S) TO BE TESTED'
;DFTERMINE PASCFS TO MAKE AND
:THE DRIVES TO BE TESTED

:ANY DRIVES SELECTED?

s YES=--BRANCH

: "NONE *

:CR-LF

:ANY MONITOR PRESENT ?

:BR IF YES

sRETURN TO *“C' INPUT

;THESE TWO LOOPS ARE ADDED 10
SWAIT FOR TTY

;RETURN CONTROL TO MONITOR
;REPORT THE DRIVES TO BE TESTED
;GIVE THIS DRIVE A PASS

:;SAVE RO FOR TYPEOUT

;G0 TYPE=~OCTAL ASClI
;s TYPE 1 DIGIT(S)

SEQ 0050
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GET UNIT STATUS

005027 000
63 005030 005701
64 005032 001404
65 005034 104401
66 005040 005200
6; 005042 000763

6

69 005044 104401
70 005050 013737
71 005056 005737
72 005062 003006
73 005064 032737
74 005072 001402
75 005074 104401
76 005100 000414

MACRO V04.00 15-JAN-82 07:05:59 PAGE 11-1

037160

3
2
4

QOO
-\ —
W
NN —

0
1
0
017000
037166

015314

001332

108:

11$:

12$:

.BYTE
TST
BEQ
TYPE
INC
BR

TYPE
MoV
TST
BGT
BIT
BEQ
TYPE
BR

$CRLF
$ENDCT,SEOPCT
CLKETA

128
#17000, TSTNMS
128

.NOCLOK
RSTRT1

::SUPPRES ' EADING ZEROS
JMORE DRIVES?
:QOT-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

o
SEQ 0051
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PROGRAM RESTARTS HERE

} .SBTTL PROGRAM RESTARTS HERE
2 .ENABL LSB
5 005102 005737 001330 RSTART: TST DRVSEL
6 005106 001022 BNE 3s
7 005110 005737 000042 TST ane?
8 005114 001402 BEQ 18
9 005116 000137 015356 JMP $GET4?2
10 005122 104401 037351 18: TYPE .NODRVS
}5 005126 000137 003312 JMP START2
13 005132 005037 001352 RSTRT1: CLR CHKDRV
14 005136 012737 000001 001354 MOV #1,DRVMSK
15 005144 033737 001354 001330 2s: BIT DRVMSK ,DRVSEL
16 005152 001006 BNE 48
17 0051564 005237 001352 3$: INC CHKDRV
18 005160 106337 001354 ASLS DRVMSK
19 005164 103762 8CS RSTRT1
%? 005166 000766 BR 2s
22 005170 013702 001352 4s: MoV CHKDRV ,R2
23 005174 105762 031242 1ST8 DRVSTA(R2)
24 005200 003007 BGT 5%
25 005202 104011 EMT 1
26 005204 043737 001354 001330 BIC DRVMSK ,DRVSEL
27 005212 005337 015314 DEC SEOPCT
gg 005216 000731 BR RSTART
30 005220 004737 023146 58: JSR PC,CNTCLR
31 005226 005037 177776 CLR PS
32 005230 010237 036506 MoV R2.DPB.A
33 005234 010237 036530 MoV R2,DPB. B
34 005240 010237 036552 MOV R2.DPB.C
35 005244 010237 036574 MOV R2.DTADPB
36 005250 004737 024032 JSR PC,LDCMD
37 005254 012737 015142 001350 MoV #SEOP,BYPASS
38 005262 112737 000020 136507 Mov8 #20,DPB.A+1
39 005270 032737 000001 001314 BIT #81700,C.SWR
40 005276 001402 8ta 63
41 005300 105037 036507 CLRB DPB.A+1
42 005304 112737 000143 036510 6$: Movs #SETFORM,DPB.A+2’
43 005312 004037 024076 JSR RO,CALL.A
44 005316 112737 000107 036510 Mov8e #°ECAL ,DPB.A+2
45 005324 0064037 024076 JSR RO, CALL.A
46 005330 104401 001231 TYPE .SCRLF
47 005334 104401 037273 TYPE MSDRTYV
48 005340 010246 MoV R2,-(SP)
005342 104403 TYPOS
005344 002 .BYTE 5
005345 000 .BYTE
49 005346 104401 037160 TYPE . COMMA
50 005352 104401 037253 TYPE (SERIAL
51 005356 012700 000004 MOV #4 RO
52 005362 013701 036670 MOV RM.REG+30,R1
53 005366 005002 78: CLR R2
54 005370 006101 ROL R1

SEQ 0052

s ANY DRIVES SELECTED ?
:BR IF YES

:ANY MONITOR PRESENT ?

:BR_IF NO

:RETURN CONTROL TO MONITOR

;TYPE 'NO DRIVES TO TEST®

:NO-=GET DRIVE ENTRY & RESTART AT BEGINNING

sSTART WITH DRIVE 0 AGAIN

:1S THIS DRIVE SELECTED?

;YES==GO CHECK IF DRIVE IS READY FOR TESTING
+MOVE TO NEXT DRIVE NUMBER

sDONE TESTING ALL DRIVES ?

:BR IF YES

sNO==CHECK DRIVE SELECT

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

¢DESELECT DRIVE FROM TEST
sADJUST °*EOP' COUNT
sRETURN

sGO CLEAR MASSBUS CONTROLLER
¢ENSURE TME PRIORITY =
:SET THE DRIVE NUMBER INTO THE DPB'S

:LOAD COMMAND INTO DPB.8 AND DPB.C
¢1F ERROR GO TO END OF PROGRAM
;ASSUME 16 BIT FORMAT
;6 ?IT EgRﬂAT REQUESTED ?
;CLEAR THE °‘FMT16° BIT
sSET _THE FORMAT BIT PER DPB.A+1
:60 EXECUTE THE COMMAND
; RECAL =COMMAND
;6O EgECUTE THE COMMAND

:CR-

:TYPE *DRIVE®
::SAVE R2 FOR TYPEOUT
:¢60 TYPE--OCTAL ASCII
..TYPE 2 DIGIT(S)
?SU:PRESS LEADING ZEROS

;TYPE 'MBA SN# °
:FOUR DIGITS TO TYPE
; SERJAL NUMBER

;7ERD
:PUT THE NEXT DIGIT




o

005372
005374
005376
005400
05402
005404
005406
005410
0054614
005416
005420
005424
005426
68 005430
69 005434
70

71

W)= O 000 ~NO~ N

~

00006

00541

0

6

231

001
00146

& 0013

ROL
ROL
ROL
ROL
ROL
ROL
ROL
ADD
MOV
8s: .WORD
TYPE
DEC
8GT
TYPE
Move

.DSABL LSB
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PROGRAM RESTARTS HERE

.SCRLF
ERR.CT,SERMAX

;INTO RZ

;MAKE IT ASCII
JSAVE IT

:TYPE

;ALL DIGITS TYPED?

:NO == BRANCH

:CR=LF

;SETUP MAX ERROR COUNT

SEQ 0053

ey
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PROGRAM RESTARTS HERE

AOPIAIN) = b == e cad b e b b b
NN =2 OO NS WIN = O VD ~JO NS i)~

45

001560
005704

000000
023734

000000

001332

001116

001124
001220
001131
001240

SIIIIIEIIIIEIIIILL2 L0 82 00000000002000007000000000077717711111¢¢7
:«IN THE DESCRIPTIONS UF THE BELOW TESTS THE VARIABLES USED
s«AND THEIR DEFAULT VALUES (UNLESS SPECIFIED OTHERWISE) ARE:

.t

2 *MNEMONIC VALUE
‘foveoceeme  oeoscow
}.

:*R 1
s*F(C 0
delL( 560.
s]( 1
:*NC OF NC1 FC+IC
:t

::NCZ LC=-IC
i

oFT 0
sxLT 13.
T 1
saNT FT+IT
:t

:*FS 0
;eLS 30.

VARIABLE

ITERATIONS (REPEATS)
FIRST CYLINDER ADDRESS
LAST CYLINDER ADDRESS
INCREMENT VALUE

NEW OR MODIFIED CYLINDER
ADDRRESS

NEW OR MODIFIED CYLINDER
ADDRESS

FIRST TRACK ADDRESS

LAST TRACK ADDRESS

INCREMENT VALUE

NEW OR MODIFIED TRACK ADDRESS

FIRST SECTOR ADDRESS
LAST SECTOR ADDRESS

I3
SslIIIIILILLLIIIPII2 20 EEE120000700000080010000000077171171117171/

.SBTTL SEEK TESTS

s2lIIIILEELIEEINIIII0000007007720000000070000070007010111777777
;*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.

;*THE WORD COUNT WILL BE SET SUCH THAT ONLY THE CYLINDER AND

s*TRACK/SECTOR WORDS OF THE H
s l11111171271177117711111717

EADER ARE READ.
11711177111771147177111171111117117¢17

':tlttttﬂt.ttttttttt'tttttitttttiﬁttt'.ttﬁl!tﬁﬁﬁﬁtttttﬁttttttittt

S2TEST 0

RECAL/RANDOM SEEK TEST

:*THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A RECALIBRATE COMMAN
:*AND THEN SEEK TO A RANDOM CYLINDER BETWEEN ‘FC'' AND °'LC'. AT

s*THE COMPLETION OF BOTH COMMANDS,

STATUS INDICATORS ARE CHECKED

:*TO ENSURE THAT NO ERRORS OCCURRED.

A ARARA AN R ANANRN AR RN AR R RN AR AN ARNAARARARRAAARANARANARARARA RS

TSTO:
NOP
BIT BITS+<0*2>,TSTNMS
BNE .46 :B8R
JMP TST1
MOV #0,8TSTNM

JSR PC.LODPRM
MOV ATESTO, SLPERR
MOV RPT,STIMES
MOVB  #25.,SERMAX
MOV #0,$TESTN

.D0 THIS TEST?
:BR IF YES
*NO=--JUMP TO TEST1

sSET TEST #0 AND CLEAR (SERFLG)
sLOAD THE PARMETERS FOR THE TEST
sSETUP THE LOOP ON ERROR ADDRESS
sGET THE ITERATION COUNT

sMAX ERRORS ALLOWED FOR TEST
ssSET TEST NUMBER IN APT MAIL BOX

SEQ 0054
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10 RECAL/RANDOM SEEK TEST

n0S522 032777 010000 173424 BIT wsu12 aSWR ;INHIBIT TYPING TEST NUMBER ?
005530 001406 BEQ ‘BR IF YES
005532 106401 037265 TYPE n rsr ‘TYPE 'TEST'
005536 013746 001240 MOV $TESTN,=(SP) ..SAVE STESTN FOR TYPEOUT
005542 104403 TYPOS 1360 TVPE-'OCTAL ASCII
005544 J02 .BYTE 2 “TYPE 2 DIGIT(S)
005545 000 BYTE 0 *SUPPRESS LEADING ZEROS
46 005546 112737 000107 036510 MOVB  WRECAL,DPB.A+2 :RECAL=COMMAND
47 005556 113737 002340 036540 MOVB  FS.DPB.E+10 :FS
48 005562 113737 002332 036561 MOVB  FT.DPB.B+11 ;rr
49 005570 013737 002326 036542 MOV LC.DPB.B+12
70 005576 012737 005702 001350 MOV #EXITO,BYPASS co TO EXITO ON ERROR
8822?3 012737 005612 001122 TESTO MOV STESTO.SLPADR  :SETUP LOOP ADDRESS
005612 0127C6 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 PINITIAL 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 TCYCLE THE RANDOM NUMBER GENERATOR
005644 013746 022600 MOV $SHINUM,-(SP)  :USE THE HIGH RANDOM NUMBER
005650 005046 CLR -(SP) *UPPER DIVIDEND
005652 013746 002326 MOV LC,=(SP) *FORM THE oxvxson
005656 005216 INC (SP) * INCREMENT
005660 163716 002324 SUB rc (SP) ‘SUBTRACT THE LOWER LIMIT
005664 004737 022604 JSR C.$DIV *DIVIDE
005670 062637 036542 ADD <sp>+ DPB.B+12 :ADD THE REMAINDER TO THE INITIAL CYLINDER
8822;2 005726 s ST (SP)+ ‘DISCARD THE QUOTENT
005676 004037 024244 JSR RO,CALL.B :G0 EXECUTE THE COMMAND
’ 005702 000004 EXITO: SCOPE *CALL SCOPE ROUTINE
78
79 tttttttttttttttttttttttttttttl‘tttttttttttttt*tttttttttttttttttﬁ
TRTEST 1 SEEK/SEEK TEST
:«THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK
tcvc5§ T0 'LC™, "LT™, "LS'° FOLLOWED BY A REVERSE SEEK CYCLE T0
TeTFCT, CFT', “FS'. AT THE COMPLETION OF EACH SEEK, THE PROPER
*INDICATORS *ARE EXAMINED TO ENSURE PROPER OPERATION.
ttttttttttttttttttttttttttttttttttttttktttttttttttitttttttttttt
005704 7871
005704 000240 NOP
005706 033737 001562 001332 BIT BITS+<1%2>, TSTNMS D0 THIS TEST?
005714 001002 BNE +6 :BR IF YES
005716 000137 006112 JMP TsT2 ‘NO=-=JUMP TO TEST2
005722 012737 000001 001116 MOV #1,$TSTNM sSET TEST #1 AND CLEAR (SERFLG)
005730 004737 023734 JSR PC.LODPRM ‘LOAD THE PARMETERS FOR THE TEST
005734 012737 006074 001124 MOV NTEST1.SLPERR  -SETUP THE LOOP ON ERROR ADDRESS
005742 013737 002322 001220 MOV RPT,S$TIMES ‘GET THE ITERATION COUNT
005750 112737 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST
. 005756 012737 000001 001240 MOV #1.$TESTN t.SET TEST NUMBER IN APT MAIL BOX
005764 032777 010000 173162 BIT #SW12,3SWR xnuxexr TYPING TEST NUMBER ?
005772 001406 BEQ R IF YES

.16 :BR_IF
005774 104401 037265 TYPE MSGTST ;TYPE ‘TEST'

SEQ 0055
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SEEK/SEEK TEST

006000 013746
006004 104403
006006

002
006007 000
81 006010

82 006014
gz 006022

Qo

o

g

(= ]

&

&~
OOOO St 2 O
— b e e e i e O
PON N NN N NN

95 006104 004037
96 006110 000004

006112

006112 000240
006114 033737
006122 001002
006124 000137

006130 012737
006136 004737
006142 012737
006150 013737

006156 112737
10 006164 012737
006172 032777
006200 001406
006202 104401
006206 013746
006212 104403
006214 002
006215 000
111 006216 012737
112 006224 113737
113 006232 113737
117 006240 012737

001240

001100
024466
024244

001564
006354
000002
023734
006246
002322
000031
000002
010000

037265
001240

006224

006352

(elelelealelelels]
O O WNININWNN
-2 ONONONONONON
=2 LNV
PNOANONSONSON I
NNO NN NO

001332

001116

001124
001220
001131
001240

172754

MOV

TYPOS
.BYTE
.BYTE

CLR
Mov8
Mov8s
Mov8
Movs
MOV
MOV
MOV
MOV

MOV

JSR

JSR
EXIT1: SCOPE

TEST1:

STESTN,-(SP)

2
0

BASFLG
FS.DPB.B+10
LS.DPB.C+10
FT7.DPB.B+11
LT.DPB.C+11
FC.DPB.B+12
LC,DPB.C+12
NEXIT1,BYPASS
#TEST1,SLPADR

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

::SAVE STESTN FOR TYPEOUT
::G0 TYPE--OCTAL ASCII
ssTYPE 2 DIGIT(S)

;s SUPPRESS LEADING ZEROS

:E%EAR BAD SECTOR ENCOUNTER FOR THE DRIVE

;LS
:FT
LT

:FC

;LG
;G0 _TO EXIT1 ON ERROR
:SETUP LOOP ADDRESS

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

tttttttttitittttttt'ttttttﬁtﬁ'tttﬁtttttt'itttttt*tttttttttttttt

INCREMENT/SEEK TEST

;*THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
:«CYLINDER ADDRESS FROM “FC'* TO ‘L('' BY THE INCREMENT "IC"".
tUHEN THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS

;*"LC’" REVERSE SEEK CYCLES ARE INITIATED; STARTING

:#AT THE LAST LEGAL *NC'* AND DECREMENTING BY *'I7*

-TEST 2

S*UNTIL *NC'* IS LESS THAN “FC'’,

AT THE COMPLETIG. OF EACH

;«SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO
*ENSURE PROPER OPERATION.

2223228223222 233 2233223333220 3823020238222 2 2322 ddidddiidlslldy

TSTZ
NOP
BIT
BNE
JMP

MOV
JSR
MOV
MOV
MOvV8
MOV

BIT
BEQ
TYPE
MOV
TYPOS
.BYTE

Mov
18: Movse
Movs
Mov

BITS+<2+2>,TSTNMS :DO THIS TEST?
. +6 iBR IF YES
TST3 *NO--JUMP TO TEST3
#2,8TSTNM -SET TEST #2 AND CLEAR (SERFLG)
PC.LODPRM LOAD THE PARMETERS FOR THE TEST
ATEST2.SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
RPT,STIMES *GET THE ITERATION COUNT
#25. , SERMAX *MAX ERRORS ALLOWED FOR TEST
¥2,$TESTN S:SET TEST NUMBER IN APT MAIL BOX
#SW12,aSWR :INHIBIT TYPING TEST NUMBER ?
.+16 :BR IF YES
MSGTST STYPE 'TEST®
$TESTN,=(SP) ..SAVE $TESTN FOR TYPEOUT

%60 fVPE"OCTAL ASCII
2 SSTYPE 2 DIGIT(S
0 %3 SUPPRESS LEADING ZEROS
#18,SLPADR :SETUP LOOP ADDRESS
FS, DPB.8+10 :
Fi.DPB.B+11

REXIT2,BYPASS

HA
;GO TO EXIT2 ON ERROR

SEQ 0056

p—y
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12 INCREMENT/SEEK TEST

106246 TEST2:
11 006246 013737 002324 036542 MOV rc ope B+12 FC
119 006256 012737 006254 001124 MoV $LPERR ‘SETUP THE ERROR LOOP ADDRESS
006262 012706 001100 MUY :szcx SP ‘LOAD THE STACK POINTER
120 006266 INCSK :
121 006266 004037 024244 SR RO, CALL.B :GO EXECUTE THE COMM'ND
122 006272 063737 002330 036542 ADD 1C.DPB.8+12 *MOVE TO NEXT CYLINDER
123 006300 023737 002326 036542 (MP LC.DPB.B+12 “0UT OF CYLINDERS?
124 006306 002367 BGE INCSK *NO=~BRANCH
125 006310 013737 002326 036542 MOV LC.DPB.B+12
126 006316 012737 006316 001124 MOV #..$LPERR ;SETUP THE ERROR LOOP ADDRESS
006324 012706 001106 MOV #STACK, SP ‘LOAD THE STACK POINTER
127 006330 DECSK:
128 006330 004037 024244 JSR RO,CALL.B :GO EXECUTE THE COMMAND
129 006334 163737 002330 036542 SuB 1C.DPB.B+12
130 006342 023737 002324 036542 CMP FC.DPB.B*+12
131 006350 003767 BLE DECSK
}§§ 006352 000004 EXIT2: SCOPE :CALL SCOPE ROUTINE
140
1"1 tttttttttt'ltttttttttttttttttttttttttttttttttttttttttt'tttttttt
“eTEST 3 STEPPING SEEK TEST
‘eTHIS TEST WILL COMMAND SEEK CYCLES TO CYLINDER 0, 1, 2, &,
1«8, 16, 32, 64, 128, 256 AND 512, AT THE COMPLETION OF EACH
“«SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO ENSURE
* «PROPER OPERATION.
ttttttttttttttttttlt'ttttt'tttttttttttttttttttttttttttttttttttﬁ
006354 7873:
006354 000240 NOP
006356 033737 001566 001332 BIT BITS+<3+2>, TSTNMS :D0 THIS TEST?
006364 001002 BNE +6 :BR IF YES
006366 000137 006574 JMP TSTé4 ‘NO--JUMP TO TESTé
006372 012737 000003 001116 MOV #3,$TSTNM ;SET TEST #3 AND CLEAR (SERFLG)
006400 004737 023734 JSR PC.LODPRM “LOAD THE PARMETERS FOR THE TEST
006404 012737 006510 001124 MOV NTEST3,SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
006412 013737 002322 001220 MOV RPT.STIMES *GET THE ITERATION COUNT
006420 112737 000031 001131 MOVB  #25.,SERMAX :MAX ERRORS ALLOWED FOR TEST
142 006426 012737 000003 001240 MOV #3,$TESTN t:SET TEST NUMBER IN APT MAIL BOX
006434 032777 010000 172512 8IT #SW12,aSWR s INHIBIT TYPING TEST NUMBER ?
006442 001406 BEQ +16 :BR IF YES
006444 104401 037265 TYPE  ,MSGTST STYPE 'TEST'
006450 013746 001240 MOV $TESTN,-(SP) ..SAVE $STESTN FOR TYPEOUT
005454 104403 TYPOS ;GO TYPE==OCTAL ASCII
006456 002 BYTE 2 SSTYPE 2 DIGIT(S)
006457 000 BYTE O : SSUPPRESS LEADING ZEROS
143 006460 012737 006466 001122 MOV #18,SLPADR :SETUP TEST LOOP ADDRESS
144 006466 113727 002340 036540 18: MOV8  FS.DPB.B+10 ‘FS
145 006474 113737 002332 036541 MOVE  FT.DPB.B+11 FT
149 882??5 012737 006572 001350 TEST3 MOV SEXITS.BYPASS :GO TO BYPASS ON ERROR
150 006510 013737 002324 036542 MOV rc ope B+12
151 006516 012737 006516 001124 MOV SLPERR serup THE ERROR LOOP ADDRESS
006524 012706 001100 MOV xszcx SP *LOAD THE STACK POINTER
152 006530 004037 024244 JSR RO,CALL.B 160 EXECUTE THE COMMAND

p—y
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T3 STEPPING SEEK TEST

153 006534 013707 002330 MOV I1C.R1 :CYLINDER 1

154 006540 012737 006540 001124 MOV #. SLPERR *SETUP THE ERROR LOOP ADDRESS

006546 012706 001100 MOV #SFACK,SP *LOAD THE STACK POINTER

155 006552 010137 036542 18: MOV R1,0PB.B+12 *DESIRED CYLINDER

156 006556 004037 0246244 JSR RO, CALL.B *GO EXECUTE THE COMMAND

157 006562 006301 ASL R1 ‘MOVE TO NEXT CYLINDER

158 006564 020137 002326 CMP R1,LC *DONE?

159 006570 003770 BLE 1$ :NO=-=L00P

}gg 006572 000004 EXIT3: SCOPE *CALL SCOPE ROUTINE

169

170

:;ttttttﬁttttttttttttt"*tt'ttttttttt.ttttttti.ttt'ttﬁttt"*ﬁtt*t

SeTEST & OSCILLATING SEEK TEST

:¢THIS TEST WILL COMMAND SEEK CYCLES FROM 'FC'' TO 'NC'' AND BACK

2470 TFCT.  'NC™ STARTS AT "FC™ AND INCREMENTS BY “'IC'' UP TO CYLINDER
e'0LC', THEN 1S DECREMENTED BY '‘IC'' BACK TO CYLINDER 'FC'. AT THE
:«COMPLETION OF EVERY SEEK COMMAND THE PROPER INDICATORS ARE
:*EXAMINED TO ENSURE PROPER OPERATION.

::ttttit*tttitt'ttttttttttttﬁQttt.ttttttﬁtttﬁttiﬁttitt.ﬁtttttittt

006574 TSTé:

006574 000240 NOP

006576 033737 001570 001332 8IT BITS+<4*2>,TSTNMS ;D0 THIS TEST?
006604 001002 BNE .6 :BR IF YES
006606 070137 007206 JMP 1sTS ‘NO-=JUMP TO TESTS
006612 012737 000004 001116 MOV #6,8TSTNM ;SET TEST #4 AND CLEAR (SERFLG)
006620 004737 023734 JSR PC.LODPRM ‘LOAD THE PARMETERS FOR THE TEST
006626 012737 006744 001124 MOV #TEST4L,SLPERR  -SETUP THE LOOP ON ERROR ADDRESS
006632 013737 002322 001220 MOV RPT,S$TIMES ‘GET THE ITERATION COUNT
006640 112737 000031 001131 MOVB  #25.,SERMAX ‘MAX ERRORS ALLOWED FOR TEST

- 006646 012737 000004 001240 MOV #4 STESTN 2:SET TEST NUMBER IN APT MAIL BOX
006656 032777 010000 172272 BIT #SW12,3SWR ;INHIBIT TYPING TEST NUMBER ?
006662 001406 BEQ 416 ‘BR IF YES
006664 104401 037265 TYPE MSGTST :TYPE °TEST'
006670 013746 001240 MOV $TESTN,=(SP) ::SAVE STESTN FOR TYPEOUT
006674 104403 TYPOS ;:G0 TYPE--OCTAL ASCII
006476 002 BYTE 2 SSTYPE 2 DIGIT(S)
006677 000 BYTE 0 :SSUPPRESS LEADING 2EROS

172 006700 012737 006706 001122 MOV #1838 ,8LPADR :SETUP LOOP ADDRESS

173 006706 113737 002340 036540 1$: MOVB  FS.DPB.B+10 iFS

174 065714 113737 002332 036541 MOVE  FT.DPB.B+11 FT

182 006722 012737 007204 001350 MOV NEXITGL.BYPASS :GO TO EXIT4 ON ERROR
006730 005002 CLR R2 :CLEAR STALL SWITCH (NO STALL)
006732 032737 010000 001314 BIT #SW12,C.SWR *STALL REQUIRED?
0%6.40 001401 BEQ TEST4 *NO--BRANCH
006742 005102 coM RO SYES==SET SWITCH
006744 TEST4:

183 006744 013701 002324 MOV FC.R1 SET NC TO FC

184 006750 005037 001436 CLR STALLO :START AT ZERO IF STALLS REQUIRED

185 006754 012737 006754 001124 MOV #. . SLPERR :SETUP THE ERROR LOOP ADDRESS
006762 012706 001100 MoV #STACK,SP *LOAD THE STACK POINTER

186 006766 010137 0346542 1$: MOV R1,DPB.B+12 *NC

187 006772 004037 024244 JSR RO.CALL.B 160 EXECUTE THE COMMAND

188 006776 005702 ST R2 SSTALL?

189 007000 001403 BEQ 2 *NO==BRANCH

—
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OSCILLATING SEEK TEST

T4

PIAININO PN
b b e e o e e ch d

nany
N
-0
23
IS+
-4

007220

004037
001436
013737

2888

NOW~NNSSO SN

o
-

SRRB3TS3

PO NN O NN NN N =
N8 NN NAN = O
NN NN NN

(o olele

—b e b b

o
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WO WO &~
NOAN=O~N

004037

000004

025220
002324
024244
025220

001436
001462

001436
002330
002326

002326
007072
001100
036542
024244
025220
002326
024244
025220

001436
001462

001636

002330
002324

001572
007432

JSR RO, STALL :YES=GO TO STALL ROUTINE
_WORD  STALLO rxne POINTER
036542 28%: MOV FC,DPB.B+12 FC
JSR RO, CALL.B GO EXECUTE THE COMMAND
TST R2 SSTALL?
BEQ 3$ NO--BRANC
JSR RO, STALL SYES==GO TO STALL ROUTINE
.WORD  STALLO ‘TIME POINTER
INC STALLO ;UPDATE THE TIME
001436 CMP MXSTAL,STALLO  :TIME 1O BIG?
BGT 18 *NO=-BRANCH

CLR STALLO ;YES--START OVER AT ZERO

3s: ADD IC.R1 sMOVE TO NEXT CYLINDER
CMP R1,LC :LAST CYLINDER COMPLETED?
BLE 18 :NO-~BRANCH
MOV LC.RY ;SET NC TO LC
001124 MOV #. ,SLPERR ;SETUP THE ERROR LOOP ADDRESS
MOV #STACK,SP LOAD THE STACK POINTER
48: MOV R1,DPB.B+12 NC
JSR RO.CALL.B 'GO EXECUTE THE COMMAND
TST R2 sSTALL?
8EQ 58 :NO--BRANCH
JSR RO,STALL sYES==GO TO STALL ROUTINE
MWORD  STALLO :TIME POINTER
036542 58: MoV LC.DPB.B+12 :LC
JSR RO,CALL.B ;60 EXECUTE THE COMMAND
TST R sSTALL?
8EQ 6$ :NO=--BRANCH
JSR RO, STALL :YES--GO TO STALL ROUTINE
.WORD  STALLOQ :TIME POINTER
INC STALLO ;UPDATE STALL TIME
001436 CMP MXSTAL,STALLO  :TIME TOO BIG?
8GT 48 : NO=-BRANCH
CLR STALLO ;YES--SET STALL TIME BACK TO ZERO
6$: Su8 IC.R1 sNEXT CYLINDER
CMP R1,FC +DONE?
BGE 43 :NO--BRANCH
EX1T4: SCOPE sCALL SCOPE ROUTINE
tltt".ttttt'ttﬁtI't"ﬁ't'.it*!.Qﬁi.titittttttt'ﬁtttﬁt'ﬁt't""
*TEST 5 CONVERGING/DIVERGING SEEK TEST

:#THIS TEST WILL CAUSE THE DRIVE TO EXECUTE FORMARD AND REVERSE
+SEEKS FROM "NCI"' AND 'NC2™ RESPECTIVELY. 'NCI" WILL BE INCREMENTED
:e8Y_“'IC'* AND "NC2'' WILL BE DECREMENTED BY "IC’* UNTIL "NC1**

;«GREATER THAN THE INITIAL VALUE OF "NC2" AND NCZ IS

eLESS 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

:«"FC" AND ‘L('* RESPECTIVELY.

.ttttttttttittt'ttl.tt"iti't'.t'tﬁﬁttttﬁ..tttitttt'tttt.itttt.

YSTS
NOP

001332 BIT BITS+<5¢2>, TSTNMS .D0 THIS TEST?
BNE +6 ‘B8R IF YES
JMP TST6 ‘NO--JUMP TO TEST6

SEQ 0059
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15 CONVERGING/DIVERGING SEEK TEST
007224 012737 000005 001116 MOV #5,$TSTNM LSET TEZST #5 AND CLEAR (SERFLG)
007232 004737 023734 JSR PC.LODPRM SLOAD THE PARMETERS FOR THE TEST
007236 012737 007342 001124 MOV ATESTS,SLPERR  :SETUP THE LOOP ON ERROR ADDRESS
007244 013737 002322 001220 MOV RPT,STIMES “GET THE ITERATION COUNT
007252 112737 000031 001131 MOVB  #25..SERMAX ‘MAX ERRORS ALLOWED FOR TEST
200 007260 012737 000005 001240 MOV #S STESTN S;SET TEST NUMBER IN APT MAIL 80X
007266 032777 010000 171660 BIT #SW12,aSWR ;INHIBIT TYPING TEST NUMBER ?
007274 001406 BEQ +16 :BR IF YES
007276 104401 037265 TYPE  .MSGTST STYPE 'TEST®
007302 013746 001240 MOV $TESTN,=(SP) :SAVE STESTN FOR TYPEOUT
007306 104403 TYPOS $360 TYPE--OCTAL ASCII
007310 002 BYTE 2 SSTYPE 2 DIGIT(S)
007311 000 BYTE 0 + s SUPPRESS LEADING ZEROS
241 007312 012737 007320 001122 MOV #13,SLPADR :SETUP LOOP ADDRESS
242 007320 113737 002340 036540 1$: MOV8  FS.DPB.B+10 FS
243 007326 113737 002332 036541 MOVB  FT.DPB.B+11 FT
247 88?%23 012737 007430 001350 TESTS MOV NEXITS.BYPASS  :GO TO EXITS ON ERROK
248 007342 013701 002324 MOV FC.RI :START NC1 AT FC
249 007346 013702 002326 MOV LC,R2 *START NC2 AT LC
250 007352 012737 007352 001124 MOV #..SLPERR SSETUP THE ERROR LOOP ADDRESS
007360 012706 001100 MOV #STACK,SP LOAD THE STACK POINTER
251 007364 010137 0365642 1$: MOV R1.DPB.B+12 *NC1
252 007370 004037 0242-% ISR RO.CALL.B co EXECUTE THE COMMAND
253 007374 010237 036542 MOV R2.DPB.B+12 *NC
254 007400 004037 024244 JSR RO.CALL.B 2GO EXECUTE THE COMMAND
255 007404 063701 002330 ADD IC.R1 *NEXT NC1
256 007410 163702 002330 sug 1C.R2 *NEXT NC2
257 007414 020137 002326 cMp R1,LC *DONE?
260 007420 003003 8GT EXITS : YES==BRANCH
261 007422 020237 002324 CMP R2,FC  :?
262 007426 002356 BGE 1$ :NO=-~BRANCH
ng ¢~7430 000004 EXITS: SCOPE “CALL SCOPE ROUTINE
273
274 32 ' 3222212222212 Y 8222232228233 1232313 222333332333 23323323323224323})]
SxTEST 6 senvo ADDRESSING LOGIC NOISE GENERATOR
SeIN THIS TEST A SEEK IS DONE TO CYL 'NC'* THEN A SEEK T
:«NC+4 THEN NC+1 THEN NC+3 THEN NC+2 THEN NC+5. NOW ”NC" 1S UPDATED
t«BY "'IC'' AND THE ABOVE SEQUENCE IS REPEATED UNITL ‘1C'' IS
-exc;eogp 8Y ANY OF THE ABOVE VALUES. THE INITIAL VALUE OF °‘NC'
‘oIS "FC". AT THE COMPLETION OF EACH SEEK COMMAND THE
«PROPER INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.
tttttttttttttttttttt'ltttttttttttttttttttttttttttttttttttttttttt
007432 t416:
007432 000240 NOP
007434 033737 001574 001332 BIT BITS+<6+2>, TSTNMS D0 THIS TEST?
007442 001002 BNE +6 -8R IF YES
007444 000137 007722 JMP 7ST7 *NO-=JUMP TO TEST?
007450 012737 000006 001116 MOV #6,$TSTNM :SET TEST #6 AND CLEAR (SERFLG)
007456 004737 023734 JSR PC.LODPRM SLOAD THE PARMETERS FOR THE TEST
007462 012737 007566 001124 MOV NTEST6.SLPERR  -SETUP THE LOOP ON ERROR ADDRESS
007470 013737 002322 001220 MOV RPT,STIMES *GET THE ITERATION COUNT
007476 112737 000031 001131 MOVB  #25.,SERMAX *MAX ERRORS ALLOWED FOR TEST

SEQ 0060

— ™Y



CZRNGAO RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 13-7

16

SERVO ADDRESSING LOGIC NOISE GENERATOR

»75 007506 012737 000006 001240 MOV #6,$TESTN ::SET TEST NUMBER IN APT MAIL BOX
007512 032777 010000 171434 BIT #SW12,aSWR ;INHIBIT TYPING TEST NUMBER ?
007520 001406 BEQ .+16 ‘BR IF YES
007522 104401 037265 TYPE MSGTST STYPE °*TEST®
007526 013746 001240 MOV $TESTN,-(SP)  ::SAVE STESTN FOR TYPEOUT
007532 104403 TYPOS ::G0_TYPE=-=0CTAL ASCII
007534 002 BYTE 2 SSTYPE 2 DIGIT(S)

007535 000 BYTE 0 *:SUPPRESS LEADING ZEROS

276 007536 012737 007544 001122 MOV #1$,SLPADR :SETUP LOOP ADDRESS

277 007544 113737 002340 036540 1$: MOVB  FS,DPB.B+10 F

278 007552 113737 002332 036541 MOVB  FT.DPB.B+11 FT

282 88;222 012737 007720 001350 TESTS MOV #EXIT6.BYPASS :GO TO EXIT6 ON ERROR

283 007566 013701 002324 MOV FC,R1 sPICKUP "¥C"’

284 007572 013702 002326 MOV LC.R2 ‘FORM LAST CYLINDER THAT

285 007576 162702 000005 SUB #5.R2 *1S AVAILABLE FOR TESTING

286 007602 012737 007602 001124 MOV X _SLPERR ‘SETUP THE ERROR LOOP ADDRESS
007610 012706 001100 MOV #STACK, SP ‘LOAD THE STACK POINTER

287 007614 020102 1%: CMP R1,R2 *LAST CYLINDER

290 007616 003040 BGT ExiTé * YES~-~BRANCH

291 007620 010137 036542 MOV R1,DP8.B8+12 INC

292 007624 004037 024244 JSR RO.CALL.B 16O EXECUTE THE COMMAND

293 007630 062737 000004 036542 ADD #4.DPB.B+12 INC+4

294 007636 004037 024244 JSR RO.CALL.B 160 EXECUTE THE COMMAND

295 007642 162737 000003 036542 su8 #3.DPB.8+12 INC+1

296 007650 004037 024244 JSR RO.CALL.B 2GO EXECUTE THE COMMAND

297 007654 062737 000002 036542 ADD #2.DPB.B+12 INC+3

298 007662 004037 024244 JSR RO.CALL.B 16O EXECUTE THE COMMAND

299 007666 162737 000001 036542 sUB #1.0P8.B+12 INC+2

300 007676 004037 024244 JSR RO, CALL.B :GO EXECUTE THE COMMAND

301 007700 062737 000003 036542 ADD #3.DPB.B+12 INC+5

302 007706 004037 026244 JSR RO.CALL.8 *GO EXECUTE THE COMMAND

303 007712 063701 002330 ADD IC.R1

304 007716 000736 BR 1$

ggg 007720 000004 EXIT6: SCOPE :CALL SCOPE ROUTINE

315

316 ;;tt*tttttttttttttttttttttttttttttttttttitttttttl'ttttltttttQ'ttt

SeTEST 7 RANDOM SEEK TEST
t«THIS TEST PERFORMS RANDOM SEEK OPERATIONS BETWEEN CYLINDERS °FC®
Se'{C'. AFTER EACH SEEK, THE POSITION OF THE DRIVE IS VERIFIED BY
*«READING A SECTOR FROM THE CURRENTLY ADDRESSED CYLINDER AND TRACK.
*«THE TRACK ADDRESS 1S INCREMENTED FOR EACH SEEK SO THAT VERIFICATION
‘«OF POSITIONING OCCURS USING EACH HEAD. TRACK ADDRESSES ARE INCREMENTED
‘«BETWEEN PARAMTERS °'FT® AND °'LT'.
: : ' e 2 a2 R 2 2313113313323 31333338328323323323323214)3)]

007722 Ts17:

007722 000240
007724 033737 001576 001332
007732 001002

007734 000137 010320
007740 012737 000007 001116
007746 004737 023734
007752 012737 010056 001124

BITS+<7¢2>,TSTNMS

. +0
1ST10
47 ,$TSTNN

PC,LODPRM
#TEST7 ,$LPERR

D0 THIS TEST?
:BR IF YES

;NO=-~JUMP TO TEST10
sSET TEST #7 AND CLEAR (SERFLG)

sLOAD THE PARMETERS FOR THE TEST
:SETUP THE LOOP ON ERROR ADDRESS

SEQ 0061
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4
I4 RANDOM

007760

007766

007774
317

010002

010150

fourd

(=l )
Bur Qe nr-Guary
~NOoO:\n
SO0

OOOOOOOOO%OO
o
o

Pavivivivivivivivivivd 3 S I 93 33 b 'S
EENVARARE AVl Svt] et VT ST NVAY NV Y
CO0000000000000000000C00
b o b e end end ond b and cud anb cud b w=b el b end cnd emd b wd wnb wd

SEEK TES

013737
112737
012737

032777

001406
104401

013737
012737

012706
004037

0403

002322
000031
000007

010000

037265
001240

002332
000105
010316
010056
03136¢
001100
002324
002324

022502
022600

002326
002324
022604
036542
036542
010150
001100
024076
010166
001100

036506
000020

000001

036604
002426

036604

036604
000001
024244

036520
001124

001124
000010

036604

TEST?:

1%:

2%:

3s:
4$:

MOV
MOv8
MOV

BIT
BEQ
TYPE
MOV
TYPOS
.BYTE

MOvV8
MOV8
MOV
MOV
MoV
MOV
MOV
CMP
BEQ
JSR
MOV
CLR
MOV
INC
sus
JSR
ADD
1ST
MOV

MOV
MOV
JSR
MOV
Mov
MovB
MOV
ASL
ASL
SWAB
TST8
BEQ
INCB
INC8
MOV8

RPT,STIMES :GET THE ITERATION COUNT

#25., SERMAX “MAX ERRORS ALLOWED FOR TEST

#7 $TESTN S.SET TEST NUMBER IN APT MAIL BOX

#SW12,3SWR ;INHIBIT TYPING TEST NUMBER ?
+16 ‘B IF YES

"MSGTST STYPE 'TEST'

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

;360 TYPE--OCTAL ASCII

2 SSTYPE 2 DIGIT(S)

0 :SUPPRESS LEADING ZEROS

FT,DPB.B+11 :LOAD STARTING TRACK ADDRESS

#SEEK DPB.A+2
REXIT?,BYPASS
ATEST?.SLPADR

; SEEK=COMMAND
;ERROR TERMINATION ADDRESS
;SETUP THE LOOP ON TEST ADDRESS

RMADR, R4 ;UNIBUS ADDRESS OF THE RH/RM
#STACK , SP ;SETUP THE STACK POINTER
FC.DPB.B+12 ;INITIAL CYLINDER ADDRESS
FC.LC ;CYLINDER LIMITS THE SAME ?
1% :BR IF THEY ARE

PC,$RAND sCYCYLE THE RANDOM NUMBER GENERATOR
$HINUM, -~ (SP) ;USE THE HIGH RANDOM NUMBER
-(SP) :UPPER DIVIDEND

LC,=(SP) sFORM THE DIVISOR

(SP) : INCREMENT

FC,(SP) ;SUBTRACT THE LOWER LIMIT
PC,$DIV :DIVIDE

(sp)+ DPB.B+12
ope e+12 DPB.A+12

:ADD THE REMAINDER TO THE INITIAL CYLINDER
:DISCARD THE QUOTENT
:COPY NEW CYLINDER ADDRESS

#.,SLPERR sSETUP THE ERROR LOOP ADDRESS
#STACK,SP :LOAD THE STACK POINTER
RO,CALL.A :60 EXECUTE THE COMMAND
#.,SLPERR ;SETUP THE ERROR LOOP ADDRESS
#STACK,SP ;LOAD THE STACK POINTER

DPB.A,RMCS2 (R4)

RMLA(R&G) ,-(SP)
(SP)
(SP)
(SP)

:SELECT THE DRIVE

:GET THE LOOK AHEAD REGISTER
;ALIGN THE SECTOR ADDRESS
:ALIGN THE SECTOR ADDRESS
:PUT _ADDRESS IN LOWER BYTE

1(SP) sIN THE 1ST 20X OF SECTOR ?
2% :BR IF YES

(SP) s INCREMENT THE SECTOR ADDRESS
(SP) : INCREMENT THE SECTOR ADDRESS
(SP)+,DTADPB+10 :LOAD THE

0P8

*PUT LAST SECTOR ADDRESS ON THE STACK
*INCREMENT IT

g§"1§5c5°R ADDRESS TOO LARGE ?

*BR IF ADDRESS IS 2 GREATER

PRMLMT+16,-(SP)
(SP)
£§P)*.DTADPB+1O

3$

DTADPB+10 sRESET TO SECTOR ADDRESS 0
4$ ; CONT INUE

#1,DTADPB+10 ;RESET ADDRESS TO SECTOR
RO,CALL.B 260 EXECUTE THE COMMAND

SEQ 0062




RANDOM SEEK TEST
361 010274 105237 036541 INC8 DPB.B+11 'INCREHENT THE TRACK ADDRESS
362 010300 123737 036541 002334 CMP8 DPB.B+11,LT ;MAXIMUM ?
365 010306 101403 BLOS EXIT? :BR IF NOT
366 010310 113737 002332 036541 MOv8 FT,DPB.B+11 :RELOAD STARTING TRACK ADDRESS
%gg 010316 000004 ExIT?7: SCOPE sCALL SCOPE ROUTINE
79
%80 AR RN AR RN T RN AN AN RPN RRRRNRANRRA RN RS
*TEST 10 ALL SEEKS TEST
;#THIS TEST VERIFIES THAT THE DISK DRIVE CAN SEEK FROM EACH CYLINDER
*TO ALL OTHER CYLINDERS.
*BEGINNING WITH CYLINDER 'FC', THE TEST SEEKS TO EACH CYLINDER
;+BETWEEN 'FC' AND 'LC' FROM CYINDER *FC'. THE BEGINNING CYLINDER
;*ADDRESS 1S INCREMENTED AND THE TEST SEEKS BETWEEN THE NEW CYLINDER
:*ADDRESS AND ALL CYLINDERS BETWEEN °'FC' AND 'LC'. THE SEQUENCE
;*CONTINUES UNTIL ALL CYLINDERS HAVE BEEN CHECKED.
R T e e e e e R LA i Ll
010320 T$T10
01032¢ 000240 NOP
010322 033737 001600 001332 BIT BITS+<10%2>,TSTNMS :DO THIS TEST?
010330 001002 BNE +6 :BR IF YES
010332 000137 010564 JMP 1sT11 :NO--JUMP TO TEST11
010336 012737 000010 001116 MOV #10,8$TSTNM ;SET TEST #10 AND CLEAR (SERFLG)
010344 004737 023734 JSR PC,LODPRM :LOAD THE PARMETERS FOR THE TEST
010350 012737 010504 001124 MOV NTEST10,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
010356 013737 002322 001220 MOV RPT,STIMES :GET THE ITERATION COUNT
010364 112737 000031 001131 Movs #25 ., SERMAX :MAX ERRORS ALLOWED FOR TEST
381 010372 012737 000010 001240 MOV #10,$TESTN ;2SET TEST NUMBER IN APT MAIL BOX
010400 032777 010000 170546 317 JSU12 aSWR sINHIBIT TYPING TEST NUMBER ?
010406 001406 BEQ :BR IF YES
010410 104401 037265 TYPE HSGTST sTYPE °TEST'®
0106414 013746 001240 MOV $TESTN,~(SP) ..SAVE $TESTN FOR TYPEOUT
010620 104403 TYPOS GO TYPE=~OCTAL ASCII
010422 003 .BYTE 3 ::TYPE 3 DIGIT(S)
010423 000 BYTE 0 ::SUPPRESS LEADING ZEROS
382 010424 012737 010432 001122 MOV #1$,SLPADR ;SETUP THE LOOP ADDRESS
383 010632 113737 002340 03540 18: MOvVB FS,DPB.B+10 ;SECTOR ADDRESS
386 010440 113737 002340 036562 MOvB FS,DPB.C+10 ;SECTOR ADDRESS
385 010446 113737 002332 036541 Movs FT.DPB.B+11 ; TRACK ADDRESS
386 010454 113737 002332 036563 MovBe FT.DPB.C+11] : TRACK ADDRESS
387 010462 013737 002324 036542 MoV FC,.DPB.B+12 ;STARTING CYLINDER ADDRESS
388 010470 013737 002324 036564 MOV FC,DPB.C+12 :STARTING CYLINDER ADDRESS
392 8}8252 012737 010562 001350 TEST10 MOV XEXIT10,BYPASS :TEST ABORT EXIT
%gz g}gg?é 012706 001100 1 MOV #STACK,SP sSETUP THE STACK POINTER
010510 004037 024456 JSR RO,CALL.C ;60 EXECUTE THE COMMAND
395 010514 004037 024244 JSR RO,CALL.3 ;G0 EXECUTE THE COMMAND
396 010520 063737 002330 036564 ADD 1C,DPB.C+12 ; INCREMENT THE ENDING CYLINDER ADDRESS
397 010526 023737 002326 036564 CMP LC,DPB.C+12 ;CHECK IF _EXCEEDING MAXIMUM
398 010534 002365 BGE 1% :BR_IF NOT
399 010536 013737 002324 036564 MoV FC.DPB.C+12 SRESET ENDING CYLINDER ADDRESS
400 010544 063737 002330 036542 ADD 1C.DPB.B+12 : INCREMENT THE STARTING ADDRESS
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SEQ 0063
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110 ALL SEEKS TEST

401 010552 023737 002326 036542 CMP LC.DPB.B+12 EXCEEDING MAXIMUM ?
402 010560 002353 BGE 1% ;B8R IF NOT
403 010562 000004 EXIT10: SCOPE ;CALL SCOPE ROUTINE

-t i
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TIMING TESTS

% .SBTTL TIMING TESTS
3 SsIIIIIIIIIEEI1000072000000070000002012000071710000207117010701117
4 :*THE TIMING TESTS WILL ENSURE THAT THOSE FUNCTIONS BEING
5 :#TIMED ARE WITHIN THE TOLERANCES SPECIFIED IN THE 'RM80
6 *«ENGINEERING SPECIFICATIONS''.

7 S«THE SEEK TIMING WILL BE PERFORMED USING EXPLICIT SEEK
8 :*OPERATIONS. AT THE COMPLETION OF EACH OF THE TIMING
13 "¥$§E§ Tnc MINIMUM, MAXIMUM AND AVERAGE TIMES WILL BE
o¥ .
}% SIIIIITIIEIIIIIIII200000000F0000000000000000100002020081707171177
g% tttttttttttttt*tt*tttttttt*tttttttttttttttttttttitttttttttttttt
RTEST 11 ROIATIONAL SPEED TIMING TEST
*«THIS TEST WILL START A SEARCH TO CYLINDER 'FC', TRACK 'FT°,
*«SECTOR 'FS'. AS SOON AS THE INTERRUPT OCCURS, THE GO BIT
:«]S SET AGAIN AND THE OPERATION IS TIMED. THIS PROCEDURE
t«]S REPEATED 10 TIMES THEN THE AVERAGE TIME IS CALCULATED
s*AND CHECKED TO ENSURE IT IS WITHIN TOLERANCE:
w L0 LIMIT (16.67MS - 4.3%) = 15.97MS @ 50/60 HZ.
i HI LIMIT (16.67MS + 3.5%) = 17.27MS @ 50/60 HZ.
s 223233333333 802132333 233232283 22322333 3322332333233 2333233¢831338323832313322322
010564 7$T11:
0105646 000240 NOP
010566 033737 001602 001332 BIT BITS+<11%2>, TSTAMS :D0 THIS TEST?
010574 001002 8NE +6 :BR IF YES
010576 000137 011426 JMP TsT12 *NO==JUMP TO TEST12
010602 012737 000011 001116 MOV #11,$TSTNM ;SET TEST #11 AND CLEAR (SERFLG)
010610 004737 023734 JSR PC.LODPRM *LOAD THE PARMETERS FOR THE TEST
010614 012737 011102 001124 MOV #TEST11,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
010622 013737 002322 001220 MOV RPT,STIMES SGET THE ITERATION COUNT
010630 112737 000031 001131 MOVB  #25.,SERMAX :MAX ERRORS ALLOWED FOR TEST
” 010636 012737 000011 001240 MOV #11.$TESTN ::SET TEST NUMBER IN APT MAIL BOX
010644 032777 010000 170302 BIT #SW12,aSWR ;INHIBIT TYPING TEST N'MBER ?
010652 001406 BEQ . +16 :BR IF YES
010654 104401 037265 TYPE MSGTST STYPE °'TEST®
010660 013746 001240 MOV $TESTN,=(SP)  ::SAVE STES/N FOR TYPEOUT
010664 104403 TYPOS 2360 TYPE==Q TAL ASCII
010666 003 BYTE 3 SSTYPE 3 DIGIT(S)
010667 000 BYTE 0 * *SUPPRESS LEADING ZEROS

25 010670 005737 001342 TST CLKSTA :KW11=P CLOCK?

26 010674 003002 BGT 1$ :YES==START TEST

29 010676 000137 011424 JMP ex:r11 *NO=-=JUMP TO EXIT11

30 010702 012737 010702 001122 18: MOV #.,$LPADR *SETUP LOOP ADDRESS

31 010710 004037 025500 JSR RO SRCHOO :D0 A MASSBUS INIT © RECAL

32 010714 000402 BR 2 *RETURN HERE IF NO ERROR

56 010716 000137 011424 JMP EXIT11 *RETURN HERE IF ERROR

010722 012737 010722 001122 28: MOV $LPADR *ERROR LOOP ADDRESS
010730 112737 000105 036510 MOVB asésx DPB.A+2  :SEEK=COMMAND

010736 005037 036516 CLR DPB.A+10 SUSE TRACK O & SECTOR 0
010742 013737 002324 036520 MOV FC.DPB.A+12 SSTARTING CYLINDER
010750 012737 011424 001350 MOV #EXIT11,BYPASS :GO TO EXIT1T IF ERROR
010756 004037 024076 JSR RO, CALL-A +GO EXECUTE THE COMMAND

m=
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N ROTATIONAL SPEED TIMING TEST
010762 013764 002324 000034 MOV FC,RMDC (R4) SFC
010770 013746 002340 MOV FS.=(SP) 33
010776 113766 002332 000001 MOVB  FT.1(SP) FT
011002 012664 000006 MOV (SP)+ RMDA(R4) :LOAD FT/FS
011006 012737 011426 001222 MOV #EXITH1,SESCAPE :;ESCAPE TO EXIT11 ON ERROR
011014 005005 CLR RS :COUNT UP
55 :SETUP PARAMETER TABLE FOR RM80
56 011016 010046 MOV RO,~(SP) :SAVE RO
57 011020 113700 036574 MOVE  DTADPB,RO *DRIVE ADDRESS
58 011024 032737 000100 001314 BIT #5W06,C. SWR SCHECK CONTROL SWR FOR 60 HZ.
59 011032 001411 BEQ 33 ‘BR IF VES
71 011034 012703 001650 MOV #T118,R3 “LOAD SO HZ. TABLE FOR RM80
011060 012737 001650 011414 MOV #T118.TPS0O
011046 012737 001716 011422 MOV #SP118,TPSS0
011054 000410 B8R 43 SEXIT
011056 012737 001640 011376 3$: MOV #T11A, TP60 *LOAD 60 HZ. TABLE FOR RMBO
011066 012703 001640 MOV #T1IACR3
011070 012737 001710 011404 MOV #SP11A, TPS60
011076 012600 48: MOV (SP)+,R0 ;RESTORE RO
011100 000240 NOP CEXIT
011102 TESTI1:
72 011102 012706 001100 MOV #STACK, SP :SETUP STACK
73 011106 012701 000012 MOV 00, ,Ri STIME 10 SEARCHES
74 011112 004737 025664 JSR PC,STRTMR “INITIALIZE THE TIMERS
75 011116 012777 011304 170404 MOV #i$, IPKV ‘SETUP VECTOR IN CASE OF OVERFLOW
76 011124 012777 025662 020236 MOV #DORTI,aRMVEC  :SETUP RMBO VECTOR
77 011132 005077 170400 18: CLR aPKB *START COUNTING AT ZERO
78 011136 012777 000131 170370 MOV #131,aPKCS TINT.EN., COUNT UP AT 100K HZ RATE
79 011144 012714 000131 MOV #SEARCH, (R4)  :START A SEARCH
80 011150 000001 WAIT ‘WAIT ON INTERRUPT
81 011152 042777 000101 170354 BIC #101,aPKCS *STOP THE CLOCK
82 011160 032764 040000 000012 BIT NERR_RMDS(R4)  :ERROR?
83 011166 001411 BEQ 28 *NO==BRANCH
84 011170 104412 SAVREG *SAVE RO=RS
011172 012702 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 *G0 CLEAR CONTROLLER
011206 1064413 RESREG *RESTORE RO-RS
85 011210 104017 EMT 17
86 011212 005077 170320 28: CLR aPKB :START THE COUNT AT ZERO
87 011216 012714 000131 MOV NSEARCH, (R4)  :START A SEARCH
88 011222 012777 000131 170304 MOV #131,3PKCS *START THE CLOCK
89 011230 000001 WAIT *WAIT ON INTERRUPT
90 011232 042777 000101 170274 BI( #101,3PKCS :STOP_THE CLOCK
91 011240 032764 040000 000012 817 SERR.RMDS(RG)  :IS “ERR=1'%
92 011246 001411 BEQ 3$ *NO--BRANCH
93 011250 104412 SAVREG *SAVE RO-RS
011252 012702 036574 MOV #DTADPS R2 ‘DPB POINTER
011256 004737 035744 JSR PC.SVRH?0 "SAVE ALL THE RH/RM REGISTERS
011262 004737 023146 JSR PC.CNTCLR ‘GO CLEAR CONTROLLER
011266 104413 RESREG ‘RESTORE RO-RS
94 011270 104017 EMT 17
95 011272 004737 025726 38: JSR PC,COUNT ;UPDATE THE COUNT
96 011276 005301 DEC R1 *DONE?
97 011300 003314 BGT 1$ *NO--BRANCH
98 011302 000420 BR 5$ ‘YES=--GO TO THE EXIT
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004737

004737
012777
032737
001007
004037
001640
004037
001710
000406

004037
001650
004037
001716
000004

000240

000137

012737
004737
012737
013737
112737
012737

032777
001406
104401
013746
104403

003

0
Ml
1
4

oO— ZE<

036574
035764
023146
023146
023240
033526
000100
026166

026060

026166
026060

001604
012130

000012
023734
011636
002322
000031
000012

010000

037265
001240

170222

001332

001116

001124
001220
001131
001240

167440

48:

Ss:

TP60:
TPS60:
EXIT.A:
TPS50:

TPS50:
EXIT11:

J
T11A

JSR
SP11A
BR

JSR
T118
JSR
SP118
SCOPE

04.00 15-JAN-82 07:05:59 PAGE 14-2
G TEST

#101,8PK(CS
PS

(SP)+,RO
(SP)+

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

0
PC,CNTCLR
PC,ST.CLK
#ISR,IRMVEC
#SW06, C.SWR
EXIT.A
RO, TYPTIM
RO,SPTYP
EXITI
RO.TYPTIM

RO,SPTYP

:STOP THE CLOCK

;DROP THE PRICRITY

;PC OF WAIT+?

:POP_THE PS FROM THE STACK
:SAVE RO-R5

;DPB _POINTER

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

;RESTORE RO-R5

:G0 CLEAR MASSBUS CONTROLLER

JINITIALIZE THE CLOCK
;RESTORE RH/RM INT. VECTOR
;60 HZ?

:NO-BRAN(CH

JTYPE THE TIMING

;TABLE ADDRESS

JTYPE THE SPEC

SEXIT

sTYPE THE TIMING
sTABLE ADDRESS

.

*CALL SCOPE ROUTINE

':tttitttttttttttttltttit"'iﬁlttﬁi.ttﬁttﬁtttﬁtttttttttttittttttt

LeTEST 12

T$112:

NOP
8IT
BNE
JMP

MOV
JSR
Mov
MoV
Move
mMov

BIT
BEQ
TYPE
MoV
TYPOS
.BYTE

ONE CYLINDER SEEK TIMING TEST

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

s cAARANANANRARA RN RN AN R RN EARANRANANARAANRARANRNARARARAAAARARAARY

BITS+<12+2>, TSTNMS :D0 THIS TEST?
.+6 :BR IF YES
TST13 ‘NO==JUMP TO TEST13
#12,$TSTNM :SET TEST #12 AND CLEAR (SERFLG)
PC.LODPRM *LOAD THE PARMETERS FOR THE TEST
NTEST12.8LPERR :SETUP THE LOOP ON ERROR ADDRESS
RPT,STIMES *GET THE ITERATION COUNT
#25. SERMAX ‘MAX ERRORS ALLOWED FOR TEST
#2.$TESIN $:SET TEST NUMBER IN APT MAIL BOX
#SW12,aSWR :INHIBIT TYPING TEST NUMBER ?
416 :BR IF YES
MSGTST ‘TYPE 'TEST®
$TESTN.-(SP)  ::SAVE STESTN FOR TYPEOUT

::GO TYPE==OCTAL ASCII
3 ::TYPE 3 DIGIT(S)

SEQ 0067
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112 ONE CYLINDER SEEK TIMING TEST

011531
142 011532
143 011536
146 011540
147 011544
148 011552
149 011556
161 011560

011564

011572

011600

011604

011612

011620

011624

011630

011636
162 011636
163 011642
164 011650
165 011654
166 011656
167 011662
168 011670
169 011676
170 011702
171 011710
172 011714
173 011722
174 011724
175 011732
176 011740
177 011742

011744

011750

011754

011760
178 011762
179 011764
180 011770
181 011772
182 011774
183 012000
184 012006
185 012010
186 012014
187 012016
188 012022
189 012030
190 012032
191 012034
192 012042
193 012046
194 012050
195 012052

012054

000
005737

012702

OO0 OOOOOOOO0O OO0
OO =SON—ONO == N)—d—

000131
000101
040000

036574
055744
023146

025726
036606

036606
177777

036606

167640
017472

000034
167612

167602
000012

002326

002324

167472

.BYTE

TST
BGT
JMP
1$: MOV
JSR
BR
JMP
2$: MOV
mMovs
CLR
MOV
MOV
JSR
MOV
MOV
TEST12:
MOV
MOV
INC
CLR
JSR
MOV
MOV
1%: CLR
MOV
MOV
MOV
WAIT
BIC
BIT
BEO

SAVREG

MOV
JSR
JSR

RESREG

EMT
JSR
TST
BNE
3s: INC
CMP
BLT
MOV
BR
48: DEC
CMP
BGT
BR
5%: BIC
CLR
MOV
TST

2%:

SAVREG

MOV

0 : :SUPPRESS LEADING ZEROS
CLKSTA JKW11=-P CLOCK?

1$ sYES==START TEST

EXIT12 sNO=~JUMP TO EXIT12

#, ,SLPADR ;SETUP THE LOOP ADDRESS

RO, SRCHOO ;D0 A MASSBUS INIT. AND RECAL
2$ sNU _ERROR RETURN

EXIT12 ;ERROR RETURN=-=SCOPE LOOP CALL
#. ,SLPADR sERROR LOOP ADDRESS
#SEEK,DPB.A+2  ;SEEK=COMMAND

DPB.A+10 sUSE TRACK O & SECTOR 0
FC,DPB.A+12 sSTARTING CYLINDER
#EX]IT12,BYPASS ;GO TO EXIT12 IF ERROR

RO, CALL.A 260 EXECUTE THE COMMAND

#T12,R3
#EXIT12,SESCAPE

#STACK,SP

;PARAMETER POINTER
;;ESCAPE TO EXIT12 ON ERROR

sSETUP STACK

FC,DTADPB+12  :START WITH BEGINNING CYLINDER
DTADPB+12 :INCREMENT THE BEGINNING CYLINDER
RS SSET THE UP/DOWN SWITCH TO UP
PC,STRTMR SINITIALIZE THE TIMERS
#5$, aPKV “SETUP INCASE OF OVERFLOW
#DORTI,RMVEC  :SET RMBO VECTOR
aPkB :START THE COUNTER AT ZERC
DTADPB+12,RMDC (RG) sLOAD DESIRED CYLINDER
#SEEK, (R4S :START A  SEEK
#131,8PKCS *START THE CLOCK
SWAIT ON INTERRUPT
#101,3PKCS :STOP THE CLOCK
SERR_RMDS(R4)  :ANY DISK ERRORS?
Ps 3 NO=-=BRANCH
*SAVE RO-RS
#DTADPB,R2 *DP8 POINTER
PC,SVRH?0 *SAVE ALL THE RH/RM REGISTERS
PC.CNTCLR 26O CLEAR CONTROLLER
17 *RESTORE RO-RS
PC,COUNT :COUNT THIS SEEKS TIME
RS ‘UP OR DOWN?
4$ : DOWN=--BRANCH
DTADPB+12 :MOVE TO NEXT CYLINDER
DTADPB+12,LC  :0UT OF CYLINDERS?
18 *NO--GO DO THE NEXT SEEK
#-1,RS *SET UP/DOWN SWITCH TO DOWN
18 16O DO THE NEXT SEEK
DTADPB+12 “MOVE TO NEXT CYLINDER
DTADPB+12,FC  :0UT OF CYLINDERS?
1% *NO=--GO DO THE NEXT SEEK
6$ *GO TO THE EXIT
#101,3PKCS *STOP THE CLOCK
PS :DROP THE PRIORITY
(SP)+ RO :PC OF WAJT+?2
(SP) + ‘POP THE PS FROM THE STACK
*SAVE RO-RS
#DTADPB.R2 ‘DPB POINTER

SEQ 0068 ]
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112 ONE CYLINDER SEEK TIMING TEST

012060 004737 035744 JSR PC,SVRH70 sSAVE ALL THE RH/RM REGISTERS
012064 004737 023146 JSR PC.CNTCLR 160 CLEAR CONTROLLER
012070 104413 RESREG ‘RESTORE RO-RS
196 012072 104020 EMT 20
197 012074 004737 023146 68: JSR PC,CNTCLR ;60 CLEAR MASSBUS CONTROLLER
198 012100 004737 023240 JSR PC.ST.CLK SINITIALIZE THE CLOCK
199 012104 012777 033526 017256 MOV #I1SR,aRMVEC *RESTORE RH/RM INT. VECTCR
204 012112 004037 026166 JSR RO,TYPTIM ‘GO TYPE THE TIMES
012116 001660 112 *POINTER
012120 004037 026060 JSR RO, SPTYP
0121264 001724 SP12
%82 012126 000004 EXIT12: SCOPE :CALL SCOPE ROUTINE
20
%21 ; :ttttttttttttttttttﬁtttitQttt'tttttttttttttttttttttttttttttttttt
SaTEST 13 AVERAGE SEEK TIMING TEST
“«THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER 'FC* TO
*«CYLINDER °‘LC*, THEN A REVERSE SEEK FROM CYLINDER °LC' TO
T«CYLINDER *FC'. BOTH SEEKS ARE TIMED AND CHECKED TO ENSURE THEY
*«ARE WITHIN THE TOLERANCE ALLOWED FOR THE AVERAGE SEEK.
*«THIS SEQUENCE IS REPEATED 128 TIMES (FOR A TOTAL OF 256 SEEKS).
LeMAXIMUM TIME IS 25.0 MS
;l'
 THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME
* ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE
: USED FOR REFERENCE ONLY.
(R
:-.' ' 223123322323 122222322x2233x23231823322313 2233232323333 32232332323382323323423333);
012130 TsT13
012130 000240 NOP
012132 033737 001606 001332 BIT BITS+<1342>, TSTNMS ;D0 THIS TEST?
012140 001002 BNE .+6 :BR IF YES
012142 000137 012670 JMP 7sT14 *NO--JUMP TO TEST14
012146 012737 000013 001116 MOV #13,$TSTNM sSET TEST #13 AND CLEAR (SERFLG)
012154 004737 023734 JSR PC.LODPRA ‘LOAD THE PARMETERS FOR THE TEST
012160 012737 012340 001124 MOV ATEST13,SLPERR -SETUP THE LOOP ON ERROR ADDRESS
012166 013737 002322 001220 MOV RPT,STIMES “GET THE ITERATION COUNT
012174 112737 000031 001131 MOVE  #25. SERMAX *MAX ERRORS ALLOWED FOR TEST
222 012202 012737 000013 001240 MOV #3.$TESTN T:SET TEST NUMBER IN APT MAIL BOX
012210 032777 010000 166736 BIT #SW12,aSWR :INHIBIT TYPING TEST NUMBER ?
012216 001406 BEQ .+16 ‘BR IF YES
012220 104401 037265 TYPE MSGTST STYPE °'TEST®
012224 013746 001240 MOV $TESTN,-(SP)  ::SAVE STESTN FOR TYPEOUT
012230 104403 TYPOS ;360 TYPE~=OCTAL ASCII
012232 003 .BYTE 3 SSTYPE 3 DIGIT(S)
012233 000 .BYTE 0 : *SUPPRESS LEADING ZEROS
223 012234 005737 001342 TST CLKSTA :KW11=P CLOCK?
224 012240 003002 8GT 1$ ‘YES=--START TEST
240 012242 000137 012666 JMP EXIT13 *NO--JUMP TO EXIT13
012246 012737 012246 001122 1$: MOV #..SLPADR *SET THE LOOP ADDRESS
012254 004037 025500 JSR RO’ SRCHOO ‘DO A MASSBUS INIT & RECAL
012260 000402 B8R 28 *RETURN HERE IF NO ERROR
012262 000137 012666 JMP EXIT13 *RETURN HERE ON ERROR
012266 012737 012266 001122 28: MOV #..SLPADR *ERROR LOOP ADDRESS

SEQ 0069

-
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R
113 AVERAGE SEEK TIMING TEST

012274 112737 000105 036510 MovB
012302 005037 036516 CLR
012306 013737 002324 036520 MoV
012314 012737 012666 001350 Mov
012322 004037 024076 JSR
012326 012703 001670 MOV
012332 012737 012666 001222 MOV
012340 TEST13:
241 012340 012706 001100 MOV
262 012344 012701 000200 MoV
263 012350 004737 025664 JSR
244 012354 012777 012574 167146 Mov
245 012362 012777 025662 017000 MOV
246 012370 005077 167142 18: CLR
247 012374 013764 002326 000034 MOV
248 0126402 012764 000105 000000 MOV
249 012410 012777 000131 167116 MoV
250 012416 000001 WAIT
251 012420 042777 000101 167106 8I(
252 012426 032764 040000 000012 8IT
253 012434 001411 BEQ
2564 012436 104412 SAVREG
012440 012702 036574 MOV
012444 004737 035744 JSR
012450 004737 023146 JSR
012456 104413 RESREG
255 012456 104017 EMT
256 012460 005005 2s: CLR
257 012462 004737 025726 JSR
258 012466 005077 167044 CLR
259 012472 013764 002324 000034 MoV
260 012500 012764 000105 000000 MOV
261 012506 012777 000131 167020 MoV
262 012514 000001 WAIT
263 012516 042777 000101 167010 8IC
264 012524 032764 040000 000012 BIr
265 012532 001411 BEQ
266 012534 104412 SAVREG
012536 012702 036574 MoV
012542 004737 035744 JSR
012546 004737 023146 JSR
012552 104413 RESREG
267 012554 104017 EMT
268 012556 012705 177777 38: MoV
269 012562 004737 025726 JSR
270 012566 005301 DEC
271 012570 003277 BGT
272 012572 000420 BR
273 012576 042777 000101 166732 5%: BIC
274 012602 005037 177776 CLR
275 012606 012600 MoV
276 012610 005726 TST
277 012612 104412 SAVREG
012614 012702 036574 MoV
012620 004737 035744 JSR
012624 004737 023146 JSR
012630 104413 RESREG

SEQ 0070

NSEEK,DPB.A+2  :SEEK=COMMAND
DPB.A+10 *USE TRACK 0 & SECTOR 0
FC,DPB,A+12 *STARTING CYLINDER
NEXIT13,BYPASS :GO TO EXIT13 IF ERROR
RO, CALL.A 1GO EXECUTE THE COMMAND
#113,R3 :PARAMETER POINTER
#EXIT13,$ESCAPE :;ESCAPE TO EXIT13 ON ERROR
#STACK, SP ;SETUP STACK
#128. ,R1 *REPEAT ""'FC'="LC"="FC''' 128 TIMES
PC,STRTMR YINIT. THE COUNTERS
#5$,aPKv *SET UP VECTOR IN CASE OF OVERFLOW
#DORTI,SRMVEC  ;SETUP RM80 VECTOR
aPkB *START COUNT AT ZERO
LC,RMDC (R&) SYMIDDLE® CYLINDER
#SEEK,RMCST1(R4) :START A SEEK
#131,3PKCS *START THE CLOCK
SWAIT ON INTERRUPT
#101,3PKCS *STOP CLOCK
NERR.RMDS(R4)  :ERR=1?
28 *NO==BRANCH
:SAVE RO=-RS
#DTADPB,R2 ‘DPB POINTER
PC,SVRH?0 *SAVE ALL THE RH/RM FEGISTERS
PC.CNTCLR 1GO CLEAR CONTROLLER
17 *RESTORE RO-RS
RS :SET UP/DOWN SWITCH TO UP
PC, COUNT SUPDATE THE COUNT
aPKB *START THE COUNT AT ZERO
FC,RMDC (R4) *BEGINNING CYLINDER
#SEEK.RMCST(R4) :START A SEEK
#131,3PKCS *START THE CLOCK
*WAIT ON INTERRUPT
#101,3PKCS *STOP THE CLOCK
NERR_RMDS(R4)  ERR=1?
3s *NO~~BRANCH
;SAVE RO-RS
#DTADPB,R2 :DPB POINTER
PC.SVRH?0 *SAVE ALL THE RH/RM REGISTERS
PC.CNTCLR *GO CLEAR CONTROLLER
17 *RESTORE RO-RS
#-1,RS ;SET UP/DOWN SWITCH TO DOWN
PC.COUNT “UPDATE THE COUNT
R1 “PONE?
1$ *NO=--BRANCH
63 SYES==EX]T
#101,8Pr.o> :STOP THE CLOCK
PS ‘DROP THE PRIORITY
(SP)+,RO ‘PC OF WAIT+2
(SP) + ‘POP THE PS FROM THE STACK
*SAVE RO-RS
#DTADPB R2 :DPB POINTER
PC,SVRH?0 <SAVE ALL THE RH/RM REGISTERS
PC.CNTCLR *GO CLEAR CONTROLLER

;RESTORE RO-R5
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T13 AVERAGE SEEK TIMING TEST
278 012632 106020 EMT 20
279 012634 004737 023146 6$: JSR PC,CNTCLR :GO CLEAR MASSBUS CONTROLLER
280 012640 004737 023240 JSR PC ST.CLK SINITIALI2E THE CLOCK
281 012644 012777 033526 016516 MOV #15R, 3RMVEC *RESTORE RH/RM INT. VECTOR
286 012652 004037 026166 JSR RO,TYPTIM 1GO TYPE THE TIMES
012656 001670 T13 *POINTER
012660 004037 026060 JSR RO,SPTYP
012664 001732 SP13
%gg 012666 000004 EXIT13: SCOPE :CALL SCOPE ROUTINE
04
305 ; :tttttttttttttt.tttt!tt'tt'tttttttttttttttttttttttttt'Qﬂttﬁﬁtttt
SeTEST 14 MAXIMUM SEEK TIMING TEST
*«THIS TEST WILL COMMAND A FORWARD SEEK FROM CYLINDER ‘FC' 10
S«CYLINDER 'LC’, THEN A REVERSE SEEK FROM CYLINDER ‘LC' TO
t«CYLINDER 'FC'. BOTH SEEKS ARE TIMED, BUT ONLY THE FORWARD SEEKS
*«ARE CHECKED TO ENSURE THEY ARE WITHIN THE TOLERANCE ALLOWED FOR THE
T«MAXIMUM SEEK TIME. THIS SEQUENCE IS REPEATED 128 TIMES (FOR A TOTAL
‘x0F 256. SEEKS). MAXIMUM (FORWARD) TIME [S 50.0 MS
;t
" THERE IS NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE SFEK TIME
* ON THIS PARTICULAR DRIVE. THEREFORE, ANY REVERSE SEEK TIMES ABOVE
* THE MAXIMUM TIME OF 50.0 MS WILL NOT BE TYPED IN THE TIMING REPORT.
: HOWEVER, THE TIMING REPORT WILL STILL TYPE THE MINIMUM, MAXIMUM,
* AND AVERAGE TIMES FOR THE REVERSE SEEKS.
-
E ;ttttttttttttlttttltttt"'tt.tttttttttttttttttttttttt't".'ttttt
012670 78T14:
012670 000240 NOP
012672 033737 001610 001332 BIT BITS+<14¢2>,TSTNM ;D0 THIS TEST?
012700 001002 BNE .+6 :BR IF YES
012702 000137 013440 JMP TST1S *NO--JUMP TO TEST1S
012706 012737 000014 001116 MOV #14,8TSTNA sSET TEST #14 AND CLEAR (SERFLG)
012714 004737 023734 JSR PC,LODPRM ‘LOAD THE PARMETERS FOR THE TEST
012720 012737 013100 001124 MOV ATEST14,SLPERR -SETUP THE LOOP ON ERROR ADDRESS
012726 013737 002322 001220 MOV RPT,$TIMES SGET THE ITERATION COUNT
012734 112737 000031 001131 HOVB  #25., SERMAX *MAX ERRORS ALLOWED FOR TEST
%06 012742 012737 000014 001240 MOV 14 $TESTN P:SET TEST NUMBER IN APT MAIL BOX
012750 032777 010000 166176 BIT #SW12,3SWR SINHIBIT TYPING TEST NUMBER ?
012756 001406 BEQ .+16 *BR IF YES
012760 104401 037265 TYPE MSGTST STYPE °'TEST®
012764 013746 001240 MOV $TESTN,=(SP) 1:SAVE STESTN FOR TYPEOUT
012770 104403 TYPOS 2360 TYPE--OCTAL ASCII
012772 003 .BYTE 3 *:TYPE 3 DIGIT(S)
012773 000 BYTE 0 : :SUPPRESS LEADING ZEROS
307 012774 005737 001342 ST CLKSTA :KW11=P CLOCK
308 013000 003002 86T 1$ ‘YES==START TEST
311 013002 000137 013436 JMP EXIT14 *NO==JUMP TO EXIT14
312 013006 012737 013006 001122 18: MOV #..SLPADR *SETUP THE LOOP ADDRESS
313 013014 004037 025500 JSR RO SRCHOO ‘D0 A MASSBUS INIT & RECAL
314 013020 000402 8R 28 *RETURN MERE IF NO ERROR
326 013022 000137 013436 JMP EXITI4 *RETURN HERE ON ERROR
013026 012737 013026 001122 2$: MOV #.,SLPADR *ERROR LOOP ADDRESS
013034 112737 000105 036510 MOV8  #SEEK,DPB.A¢2  :SEEK=COMMAND
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MAXIMUM SEEK TIMING TEST
013042 005037 036516 CLR DPB.A+10
013046 013737 oogsz& 036520 MOV FC.DPB.A+12
013054 012737 013435 001350 MOV #EXIT14,BYPASS
013062 004037 024076 JSR RO, CALL .A
013066 012703 001700 MOV #1146 R
013072 012737 013436 001222 MOV #Ex1f14,8ESCAPE
013100 TEST14:
327 013100 012706 001100 MOV #STACK,SP
328 013104 012701 000200 MOV #128. ,R1
329 013110 004737 025664 JSR PC,STRTMR
330 013114 012777 013344 166406 MOV #5$,aPrVv
331 013122 012777 025662 016240 MOV #CORT1,3RMVEC
332 013130 005077 166402 1$: CLR aPk8
333 013134 013764 002326 000034 MOV LC,RMDC (R4)
334 013142 012764 000105 000000 MOV #SEEK,RMCST (R4)
335 013150 012777 000131 166356 MOV #131,3PKCS
336 013156 1 WAIT
337 013160 042777 000101 166346 8IC #101,3PKCS
338 013166 032764 040000 000012 BIT #ERR,RMDS (R4)
339 013174 001411 BEQ 2
340 013176 104412 SAVREG
013200 012702 036574 MOV #DTADPB,R2
013204 004737 035744 JSR PC.SYRH?0
013210 004737 023146 JSR PC.CNTCLR
013214 104413 RESREG
341 013216 104017 EMT 17
342 013220 005005 2s: CLR RS
343 013222 004737 025726 JSR PC.COUNT
344 013226 005077 166304 CLR aPKB
345 013232 013764 002324 000034 MOV FC,RMDC (R4)
346 013240 012764 000105 000600 MOV #SEEK ,RMCST (R4)
347 013246 012777 000131 166260 MOV #131,9PKCS
348 013254 00000 WAIT
349 013256 042777 000101 166250 BIC #101,3PKCS
350 013264 032764 040000 000012 BIT #ERR.RMDS (R&)
351 013272 001411 BEQ 3s
352 013274 104412 SAVREG
013276 012702 036574 MOV #DTADPB ,R2
013302 004737 035746 JSR PC,SVRH?0
013306 004737 023146 JSR PC.CNTCLR
013312 104413 RESREG
353 013314 104017 EMT 17
354 013316 012705 177777 38: MOV #-1,RS
355 013322 004737 025726 JSR PC, COUNT
356 013326 005037 001416 CLR TIM.DN+2
357 013332 005037 001422 CLR TIM.DN+6
358 013336 005301 DEC R1
359 013340 003273 BGT 1$
360 013342 000420 BR 63
361 013344 042777 000101 166162 58: BIC #101,aPKCS
362 013352 005037 177776 CLR PS
363 013356 012600 MOV (SP)+,RO
364 013360 005726 ST (SP)+
365 013362 104412 SAVREG
013364 012702 036574 MOV #DTADPB,R2
013370 004737 035744 JSR PC.SVRH?0
013374 004737 023146 JSR PC.CNTCLR

;USE TRACK 0 & SECTOR 0
:STARTING CYLINDER

;GO TO EXIT14 IF ERROR

;60 EXECUTE THC COMMAND
;PARAMETER POINTER

;;ESCAPE TO EXIT14 ON ERROR

:SETUP STACK

REPEAT “"'FC'='LC'="FC''' 128 TIMES
:INJT, THE TIMERS

:SETUP VECTOR IN CASE OF OVERFLOW
JSETUP RM80 VECTOR

JSTART COUNTING FROM ZERO
;MAXIMUM CYLINDER

JSTART A SEEK

JSTART THE CLOCK

:WAIT ON INTERRUPT

;STOP THE CLOCK

:ERR=1?

:NO--BRANCH

:SAVE RO-RS

;DPB POINTER

:SAVE ALL THE RH/RM REGISTERS

;G0 CLEAR CONTROLLER

:RESTORE RO=-RS

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

:START COUNT AT Z2ERO
:BEGINNING CYLINDER

:START A SEEK

:START THE CLOCK

:WAIT ON INTERRUPT

:STOP THE CLOCK

" ERR'*=1?

:NO=--8BRANCH

:SAVE RO=-R5

:DP8 POINTER

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

sRESTORE RO-RS

:SET THE UP/DOWN SWITCH TO DOWN

sUPDATE THE COUNT

sFORGET ABOUT # OF SEEKS BELOW MINIMUM TIME
sFORGET ABOUT # OF SEEKS ABOVE MAXIMUM TIME

:NO=-BRANCH
sYES=-EXIT

;STOP THE CLOCK

;DROP THE PRIORITY

;PC OF WAIT+2

sPOP _THE PS FROM THE STACK
:SAVE RO-R5

;DPB_POINTER

JSAVE ALL THE RH/RM REGISTERS
;60 CLEAR CONTROLLER

SEQ 0072
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MAXIMUM SEEK TIMING TEST
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25¥REG ;RESTORE RO-R5
6$: JSR PC,CNTCLR ;GO CLEAR MASSBUS CONTROLLER
JSR PC,ST.CLK sINITIALIZE THE CLOCK
MOV #1SR,ARMVE( sRESTORE RH/RM INT. VECTOR
JSR RO,TYPTIRM ;G0 TYPE THE TIMES
T14 sPOINTER
JSR RO,SPTYP
SP14

EXIT14: SCOPE

:CALL SCOPE ROUTINE

AR ANARA AR NANRN AN AR ENC O E AN NN A AN AN CANARAEARARNNAARANAA ST RN S

;¢TEST 15 AVERAGE SEEK TIME MEASUREMENT TEST

:«THIS TEST MEASURES THE AVERAGE SEEK TIME BY DOING ALL UNIQUE SEEKS
s+BETWEEN ‘FC' AND 'LC', AND MEASURING THE SEEK TIMES. THE TOTAL
:«SEEK TIME FOR ALL SEEKS 1S THEN DIVIDED BY THE NUMBER OF SEEKS
;*PEF TORMFD TO PROVIDE AN AVERAGE SEEK TIME VALUE FOR THE RANGE OF

“eqEEKS C w3, SAXIMUM TIME IS 25.0 MS
b J
1 WARNING - THIS TEST TAKES APPROXIMATELY 3.0 HOURS TO RUN
L&
E:t.tttttﬁttitt.'!t..tt"'ﬁQt'ttt'tttt.ttﬁitltttiﬁtttiti"t'tittl
TST1S:
NOP
BIT BITS+<15¢2>, TSTNMS D0 THIS TEST?
BNE .*6 :BR IF VES
JMP $EOP ‘NO--GO TO THE END OF THE PROGRAM
MOV #15,8TSTNM :SET TEST #15S AND CLEAR (SERFLG)
JSR PC.LODPRM TLOAD THE PARMETERS FOR THE TEST
MoV #TEST1S,SLPERR :SETUP THE LOOP ON ERROR ADDRESS
MOV RPT,STIMES “GET THE ITERATION COUNT
MOVE  #25.,SERMAX ‘MAX ERRORS ALLOWED FOR TEST
MOV #15.$TESTN P:SET TEST NUMBER IN APT MAIL BOX
BIT #SW12,aSWR SINHIBIT TYPING TEST NUMBER ?
BEQ 416 ‘B8R IF YES
TYPE MSGTST ‘TYPE "TEST®
MOV $TESIN.=(SP) ::SAVE STESTN FOR TYPEOUT
TYPOS ::GO TYPE-~QOCTAL ASCII
.BYTE 3 SSTYPE 3 DIGIT(S)
.BYTE 0 ‘ SSUPPRESS LEADING ZEROS
ST CLKSTA :KW11=P CLOCK?
BGT 1$ *YES--START TEST
JMP EXIT1S *NO--JUMP TO EXIT1S
18: MOV ., SLPADR “SETUP THE LOOP ADDRESS
JSR RO SRCHOO ‘DO A MASSBUS INIT. AND RECAL
BR 28 *NO ERROR RETURN
JMP EXIT1S *ERROR RETURN--SCOPE LOOP CALL
28: MOV #.,SLPADR *ERROR LOOP ADDRESS
MOVB  WSEEK,DPB.A*2  :SEEK=COMMAND
CLR DP8 A+10 *USE TRACK 0 & SECTOR 0
MOV FC,OPB, A+12 *STARTING CYLINDER
MOV #EXIT15.BYPASS +GO TO EXIT1S IF ERROR
JSR RO, CALL.A 160 EXECUTE THE COMMAND

SEQ 0073
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AVERAGE SEEK TIME MEASUREMENT TEST
81%222 012737 015140 001222 TESTIS MOV NEXIT1S,8ESCAPE ::ESCAPE TO EXIT1S ON ERROR
409 013644 012706 001100 MOV #STACK, SP SSETUP STACK
410 013650 005037 001472 CLR SKTIM :CLEAR THE SEEK TIMER
413 013654 005037 001474 CLR SKTIM+2 ;T e e 5
013660 005037 001476 CLR SKTIM+4 P %
013664 005037 001500 CLR SKTIM+6 ;
414 013670 005037 001502 CLR SKCNT :CLEAR THE SEEK COUNTER
415 013674 005037 001504 CLR SKCNT+2
416 013700 005037 001506 CLR $KS12 ‘SET SEEK LENGTH TO ZERO
417 013704 005237 001506 1$: INC SKS1Z *INCREMENT THE SEEK LENGTH
418 013710 005037 001510 CLR CYINC ‘CLEAR THE STARTING INCREMENT
419 013714 023737 001510 001506 2$: CMP CYINC,SKSIZ *FINISHED WITH THIS PASS ?
259 013722 001025 BNE 3s SIF NE., NO
25% :TYPE CURRENT SEEK SIZE AND NUMBER OF SEEKS, IF Sw12=1
424 013726 032777 010000 165222 BIT #SW12,aSWR :SEE IF SWITCH 12 SET
425 013732 001764 BEQ 18 *IF EQ, NO
426 013734 104401 015046 TYPE 168 SYSEEK SIZE=
427 013740 013746 001506 MOV §KS12.~(SP) ‘MOVE IT TO rue STACK
428 013744 004737 022212 JSR PC.$582D *CONVERT IT
429 013750 004737 022442 JSR PC $SUPRS rvpe IT
430 013754 104401 015062 TYPE 178 * 'NUMBER OF SEEKS='
431 013760 012746 001502 MOV #SKCNT,=(SP)  :SEEK COUNT POINTER
432 013764 004737 022246 JSR PC,$DB2D *CONVERT TO ASCII
433 013770 004737 022442 JSR PC.$SUPRS ‘TYPE 7
2§g 013774 000743 BR 1$ * CONTINUE
436 013776 013737 001510 002346 3$: MOV CYINC NC1 -SETUP STARTING ADDRESS
437 014004 063737 002324 002346 ADD Fc,NCT ‘ADD THE STARTING ADDRESS
438 014012 013737 002346 002350 MOV nei . NC2 ‘COPY THE STARTING ADDRESS
439 014020 063737 001506 002350 ADD SKkS1Z.NC2 *ENDING CYLINDER
440 014026 023737 002350 002326 CMP NC2.LC ssex 1r ENDING CYLINDER TOO LARGE
441 014034 101402 BLOS  4$ SIF L
22; 014036 000137 014650 JMP 148 rxnxsnéo WITH THIS PASS
444 014042 004737 023240 48: JSR PC,ST.CLK :RE=INIT THE CLOCK
422 014046 012777 033526 015314 MOV #1SR, aRMVEC *RESTORE THE RH VECTOR
'
447 014054 58:
014054 112737 000105 036510 MOV8B  #SEEK,DPB.A+2  :SEEK=COMMAND
448 014062 005037 036516 CLR DPB.A+10 *USE TRACK O & SECTOR 0
449 014066 013737 002346 036520 MOV NCT.DPB.A+12  :STARTING CYLINDER
452 014074 012737 015140 001350 MOV PEXITIS.BYPASS -GO TO EXIT1S IF ERROR
222 014102 004037 024076 JSR RO, CALL.A 1GO EXECUTE THE COMMAND
455 014106 005077 165422 6$: CLR aPK(S :STOP THE CLOCK
456 016112 012777 0375102 165410 MOV #18$,aPKV *SETUP CLOCK VECTOR IN CASE OF OVERFLOW
225 014120 012777 025662 015242 MOV #DORTI.3RMVEC  :CHANGE RMB0 VECTOR
459 014126 005077 165404 7%: CLR :START COUNT AT ZERO
460 014132 013764 002350 000034 MOV ucz RMDC(R4)  :LOAD CYLINDER ADDRESS
4ol 014140 012764 000105 000000 MOV #SEEK,RMCS1(R4) >START A SEEK
462 014146 012777 000131 165360 MOV #131,8PKCS ‘START THE CLOCK
463 014154 000001 WAIT ‘WAIT ON INTERRUPT
464 014156 062777 000101 165350 BIC #101,aPKCS *STOP CLOCK

SEQ 0074

-
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465 014166 032764 040000 000012 BIT #81T14 RMDS(R4) :ERR=1?
466 014172 001425 BEQ 8$ *NO==BRANCH
467 016176 106412 SAVREG *SAVE RO=RS
014176 012702 036574 MOV #DTADPB ,R2 *DPB POINTER
014202 004737 035744 JSR PC,SVRH0 *SAVE ALL THE RH/RM REGISTERS
014206 004737 023146 JSR PC.CNTCLR :G0 CLEAR CONTROLLER
014212 104413 RESREG *RESTORE RO=-RS
468 014214 104017 EMT 17 *REPORT THE ERROR
469 014216 032737 040000 036702 8IT NSKI,RM, aec+nnsné :SEE IF SKI SET
470 014224 001410 8EQ (13 "EQ, NO
471 014226 004737 023240 JSR PC,ST.CLK ne-xn:r THE CLOCK
472 014232 012777 033526 015130 MOV #1SR, aRMVEC *RESTORE THE RM VECTOR
473 014240 006037 024710 JSR RO, CALL.R SI1SSUE A RECAL
2;; 0142644 000703 BR 58 STRY AGAIN
476 016246 067737 165266 001472 8$: ADD aPKC,SKTIM :ADD THE COUNTER VALUE
479 014254 005537 001474 ADC SKTIM+?2 :ADD ANY CARRY
014260 005537 001476 ADC SKTIM+4 SADD ANY CARRY
014264 005537 001500 ADC SKTIM+6 SADD ANY CARRY
480 014270 062737 000001 001502 ADD #1,SKCNT SCOUNT THE SEEK
23} 014276 005537 001504 ADC SKCNT+2 s e T
483 014302 013737 002350 002346 MoV NC2.NC1 GET NEW STARTING CYLINDER
484 014310 063737 001506 002350 ADD SKSI1Z.NC2 NEW ENDING CYLINDER
485 014316 023737 002350 002326 CMP NC2,LE SFINISHED IN THIS DIRECTION ?
486 014324 101700 BLOS 7% <IF LOS, NO
487 014326 013737 002326 002350 MOV LC.NC2 ‘SETUP FOR REVERSE SEEK
488 014334 163737 001510 002350 SUB CYINC.NC2 SADJUST ADDRESS
489 F°43%2 015737 002350 002346 MOV NC2.NC1 :COPY ADDRESS
290 014350 143737 001506 002346 suB SKSI1Z.NC1 *NEW ENDING ADDRESS
492 014356 004737 023240 9s: JSR PC.ST.CLK ;RE-INIT THE CLOCK
493 014362 012777 033526 015000 MOV #1SR.3RMVEC *RESTORE THE RH VECTOR
495 014370 108 :
014370 112737 000105 036510 MOVB  #SEEK,DPB.A+2  ;SEEK=COMMAND
496 014376 005037 036516 CLR DPB.A+10 SUSE TRACK 0 & SECTOR 0
497 014402 013737 002350 036520 MOV NC2.DPB.A+12  -STARTING CYLINDER
500 014410 012737 015140 001350 MOV #EXIT1S.BYPASS :GO TO EXIT1S IF ERROR

501 014416 0064037 024076 JSR

RO,CALL-A
502
503 014422 005077

165106 11$:  CLR aPKCS

504 014426 012777 015102 165074 MOV #18$,3PKV

ggg 014434 012777 025662 014726 MOV #DORTI,SRMVEC

507 014442 005077 165070 128:  CLR aPKB

508 014446 013764 002346 000034 MOV NC1.RMDC(R4)

509 014454 012764 000105 000000 MOV #SEEK ,RMCST(RG)

510 014462 012777 000131 165044 MOV #131,8PKCS

511 014470 000001 WAIT

512 0164472 042777 000101 165034 BIC #101,3PKCS

513 014500 032764 040C00 000012 BIT #81714,RMDS (R4)

514 014506 001425 BEQ 138

515 014510 104412 SAVREG
(14512 012702 035574 MOV #DTADPB,R2
014516 004737 035744 JSR PC,SVRH?0
014522 004737 023146 JSR PC.CNTCLR

160 EXECUTE THE COMMAND

sSTOP THE CLOCK
;SETUP CLOCK VECTOR IN CASE OF OVERFLOW
; CHANGE RM80 VECTOR

sSTART COUNT AT ZERO
;LOAD CYLINDER ADDRESS
;START A SEEK

:START THE CLOCK

:WAIT ON INTERRUPT
:STOP CLOCK

;ERR=1?

:NO--BRANCH

:SAVE RO-RS
:DPB_POINTER

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

SEQ 0075

-
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;RESTORE RO=R5
:REPORT THE ERROR

17
#SK1,RM.REG+RMER2 :SEE IF SKI SET
138 ‘1F'EQ, N

PC,ST.CLK
#1SR,8RMVEC

RO, CALL.R
10§

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

NC1,NC2
SKSIZ NCY
NC1

148

NC1,FC

12%
LC.=(SP)
FC,(SP)
SKSIZ,(SP)+
158
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014526 104413 RESREG
516 014530 104017 EMT
517 014532 032737 040000 036702 BIT
518 014540 001410 BEQ
519 014542 004737 023240 JSR
520 014546 012777 033526 014614 MoV
521 014554 004037 024710 JSR
g%g 014560 000703 BR
524 014562 067737 164752 001472 138: ADD
527 014570 005537 001474 AD(C
014574 005537 0M1476 2DC
014600 005537 00150C AD(
528 014604 062737 000001 001502 ADD
ggg 014612 005537 001504 ADC
531 014616 013737 (02346 002350 MOV
532 014624 163737 001506 002346 sus
533 014632 005737 002346 TST
534 014636 100404 BMI
535 014640 023737 002346 002324 CMP
536 014646 103275 BHIS
537 014650 013746 002326 148: MOV
538 014654 163716 002324 sus
539 014660 023726 001506 cMP
540 014664 103004 BHIS
541 014666 005237 001510 INC

gz% 014672 000137 013714

544 014676 004737 023146 158: JSR
5«5 014702 004737 023240 JSR
549 014706 012777 033526 016454 MoV

5
548 014714

104412 SAVREG
583 014716 104401 037634 TYPE
014722 013703 001472 MoV
014726 013702 001474 MoV
014732 013701 001476 Moy
014736 013700 001500 MoV
014742 013705 001502 MoV
014746 013704 001504 MoV
014752 004737 022652 JSR
014756 010337 001472 MoV
014762 010237 021474 MOV
014766 104401 001231 TYPE
014772 104471 037710 TYPE
014776 012746 00°472 MoV
015002 004737 022246 JSR
015006 004737 (022442 JSR
015012 104401 037716 TYPF
015016 104401 037160 TYPE
015022 012746 001502 MoV
015026 004737 (022246 JSR
015032 004737 022442 JSR
015036 104401 040021 TYPE
015042 104413 RESREG
015044 000435 BR

CYINC
2s

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

,MEASUR
SKTIM,R3
SKTIM+2,R2
SKTIM+4 . R1
SKTIM+6 RO
SKCNT.RS
SKCNT+2. R4
PC.M.DPID
R3.SKTIM
R2.SKTIM+2
,$CRLF
"MSGAVG

H#SKTIM =(SP?

PC,$DB2D
PC.SSUPRS
,MS50NS

JCOMA
#SKCNT = (SP)

PC,$DB2D
PC.$SUPRS
,MSGSEK

EXIT15

. . NO

;RE-INIT THE CLOCK
;RESTORE THE RH VECTOR
s ISSUE A RECAL

: TRY AGAIN

;ADD THE COUNTER VALUE
:ADD ANY CARRY

:ADD ANY CARRY

:ADD ANY CARRY

:COUNT THE SEEK

;COPY ENDING ADDRESS

sNEW ENDING ADDRESS

sSEE IF THE NEW CYL 1S NEGATIVE
sIF MI, VES = FINISHED
sFINISHED ?

sIF HIS, NO

sPUT THE ENDING CYLINDER ON THE STA(K
sFIND THE DIFFERENCE

sSEE IF TEST FINISHKED

sIF HIS, YES

¢ INCREMENT THE CYLINDFR OFFSET
: CONTINUE

;GO0 CLEAR MASSBUS CONTROLLER
;RE=INIT THE CLOCK
sRESTORE THE RH VECTOR

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

:LOAD THE DIVISOR

*FIND THE AVERAGE
:LOAD THE QUOTENT FOR DISPLAY

:CR-LF

:OIAVG=OO

sAVERAGE SEEK TIMT POINTER
sCONVE™T TO ASCII

JYYPE IT

;TYPE 0 US

;TYPE n‘ "

sSEEK_COUNT POINTER

s CONVERT TO ASCII

TYPE IT .

;TYPE "' SEEKS TIMED'’
sRESTORE RO-R5

sBR TO EXIT15

SEQ 0076

[¢ e Fam}
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584

585 015046 200 123 105 168: .ASCIZ <CRLF>/SEEK SIZE=/

586 015062 05¢ 040 116 178: .ASCIZ /, NO. OF SEEKS=/

ggs .EVEN

589 015102 005077 164426 188%: CLR aPKCS ;STOP THE CLOCK

590 015106 005037 177776 CLR PS :DROP THE PRIORITY

591 015112 012600 MOV (SP)+,R0 :PC OF WAIT+2

592 015114 005726 1ST (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,SVRH70 ;SAVE ALL THE RH/RM REGISTERS
015130 004737 023146 JSR PC,CNTCLR ;60 CLEAR CONTROLLER
015134 104413 RESREG {RESTORE RO=RS

594 015136 104020 EMT 20 ;CLOCK OVERFLOWED

232 015140 000004 EXIT15: SCOPE ;CALL SCOPE ROUTINE

‘e Xm]
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END OF PASS ROUTINE

1 .SBTTL END OF PASS ROUTINE

TRNARERR AR R RANANE AR AN AR AN RN AR AR AN R AN AR RRRRE RN RN RRRNRNRRAN
*INCREHENT THE PASS NUMBER (SPASS)

:*INDICATE END-OF-PROGRAM AFTER 8. PASSES THRU THE PROGRAM

:*IF THERES A MONITOR GO TO IT

;*1F THERE ISN'T JUMP TO RTURN

015142 $EOP:

015142 164401 015150 TYPE ,65$ ;s TYPE ASCIZ STRING

015146 000407 BR 648 *GET OVER THE ASCIZ
::65%8: .ASCIZ <CRLF><LF>/END OF ' PASS/

015166 64$:

015166 104401 015174 TYPE 678 :sTYPE ASCIZ STRING

015172 000405 BR 66$ ::GET OVER THE ASCIZ
::678: .ASCIZ / ON DRIVE/

015206 . 66$:

015206 013746 003352 MOV CHKDRV,~(SP) ::SAVE CHKDRV FOR TYPEOUT

015212 104403 TYPOS ::G0 TYPE==0CTAL ASCII

015214 002 JYTE 2 ::TYPE 2 DIGIT(S)

015215 000 .BYTE 0 ;; SUPPRESS LEADING ZEROS

015216 005737 001126 ST SERTTL :ANY ERRORS DETECTED ?

015222 001420 BEQ 1$ :BR IF NO

015224 104401 015232 TYPE 698 ..rvpe ASCIZ STRING

015230 000412 BR 68$ +GET OVER THE ASCIZ
::698: .ASCIZ / ERRORS DETECTED=/

015256 68s:

015256 013746 001126 MOV $SERTTL,~(SP) ::SAVE SERTTL FOR TYPEOUT

015262 104402 TYPOC 2:G0 TYPE=~QCTAL ASCIICALL DIGITS)

015264 005037 001126 1$: CLR $ERTTL :CLEAR ERROR TOTAL

015270 005037 001116 CLR STSTNM +;ZERO THE TEST NUMBER

015274 005037 001220 CLR $STIMES ;:ZERO THE NUMBER OF ITERATIONS

015300 005237 001242 INC $PASS :: INCREMENT THE PASS NUMBER

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

015312 005327 DEC (PC)+ +:LO0P?

015314 000010 $EOPCT: .WORD 8.

015316 003027 BGT $DOAGN ::YES

015320 012737 W (PC)+,8(PC)+  ::RESTORE COUNTER

015322 000010 $SENDCT: .WORD 8.

015324 015314 $EOPCT

015326 104401 015334 TYPE 658 ;s TYPE ASCIZ STRING

015332 000407 B8R 64$ GET OVER THE ASCIZ
s:008: LASCIZ <CRLF>/END OF TEST/<CRLF>

015352 64$:

015352 104401 015402 TYPE LSENULL :TYPE NULL CHARACTER

015356 013700 000042 $GET42: MOV ané2 RO +:GET MONITOR ADDRESS

015362 001405 BEQ $DOAGN *:BRANCH IF NO MONITOR

015364 000005 RESET +:CLEAR THE WORLD

015366 004710 $ENDAD: JSR PC, (RO) <360 TO MONITOR

015370 000240 NOP +:SAVE ROOM

015372 000240 NOP +:FOR

015374 000240 NOP SIACT

015376 $DOAGN:

015376 000137 JMP a(PC)+ : :RETURN

8};400 015406 $SRTNAD: .WORD  RTURN

402 377 377 000 S$ENULL: .BYTE =-1,-1,0 s sNULL CHARACTER STRING
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END OF PASS ROUTINE

2

3 015406 012706 001100 RTURN: MOV
& 015412 004737 020136 JSR
5 015416 004737 023240 JSR
6 015422 000137 (05102 JMP

#STACK,SP
PC,STKINT
PC,ST.CLK
RSTART

B 7 ']
SEQ 0079

;RESTORE STA(CK

sMAKE SURE KEYBOARD INTERRUPT AND
cINITIALIZE THE CLOCK

sRETURN TO RESTART
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APT COMMUNICATIONS ROUTINE

1
000001
000001
000001

015670
000001
737 000100
000004
062766 000002
005737 001234

010037 001250

R
Sa
~
o
o
o

163700 001250

010037 001252
012737 000004

017637 000004
000002
177776
017116
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WVIVAWIAWWWVIVIVIWI AV AW
WV AAWIWALIVALY WA NIV
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vViun
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015602 000000
015604 105737 015672
015610 001416
015612 005737 001254

015620 005737 001234

elelelelelelelelelalala)
—b b h b b b b b b b
§
N

000040

015672
015670

015672

001254
001255

000004

001234

015602
000004

001236
000004

.SBTTL APT COMMUNICATIONS ROUTINE

1332222233223 1123232322222 82222 223 3 QR ddRdRdddtaltdddls)

$ATY:
SATY3:

SATYS:
$SATYC(C:

18:

2$:

38:

e
(=3 1

108:

118:

12%:

$MFLG:
SLFLG:
$FFLG:

APTSPOOL
APTCSUP

Move
MOVB
BR

Move

MoV
MOV
TST8
BEQ
CMP8
BNE
BITB
BEQ
MOV
ADD

#1,8FFLG
#1,SMFLG
SATYC

#,$FFLG

RO,=(SP)
R1,-(SP)
SMFLG

5%
#APTENV, SENV
3s

#APTSPOOL , SENVM
3s

84 (SP) ,RO
#2,4(SP)
SMSGTYPE

1$
RO, SMSGAD
(ROY+

2$
$MSGAD RO
RO

RO,$MSGLGY
g&.SHSGTYPE

$
4 (SP) 48
#2.4(SP)
170776 ,-(SP)
zc.srvpe

$FFLG
128
SENV

128
SMSGTYPE

118

84 (SP) ,SFATAL
#2,4(SP)
SMSGTYPE
$FFLG

SLFLG

SMFLG
(SP)+,R1
(SP)+,R0O

(=l =l
o)

;:70 REPORT FATAL ERROR
;:T0 TYPE A MESSAGE

2:T0 ONLY REPORT FATAL ERROR

::PUSH RO ON STACK
::PUSH R1 ON STACK
:2SHOULD TYPE A MESSAGE?
::JF NOT: BR
::O:ERATING UNDER APT?

J:IF NOT: BR
J:SHOULD SPOOL MESSAGES?
2:IF NOT: BR
2:GET MESSAGE ADDR.

::BUMP RETURN ADDR.
:2SEE IF DONE W/ LAST XMISSION?
::1F NOT: WALTY
:2PUT ADDR IN MAILBOX
:JFIND END OF MESSAGE

;:SUB START OF MESSAGE

:2GET MESSAGE LNGTH IN WORDS
:sPUT LENGTH IN MAILBOX

;s TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR LINKAGE
- :BUMP RETURN ADDRESS

::PUSH 177776 ON STACK

::CALL TYPE MACRO

::SHOULD REPORT FATAL ERROR?
::JF NOT: BR
:2RUNNING UNDER APT?
:]F NOT: BR
:sFINISHED LAST MESSAGE?
:oIF NOT: WAIT
:;GET ERROR #
- :BUMP RETURN ADDR.
;:TELL APT TO TAKE ERROR
:+CLEAR FATAL FLAG
::CLEAR LOG FLAG
;:CLEAR MESSAGE FLAG
::POP STACK INTO R1
::POP STACK INTO RO
: :RETURN
::MESSG. FLAG
::L0G FLAG
J:FATAL FLAG

SEQ 0080 1
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.SBTTL ERROR HANDLER ROUTINE

tttttttttttitttttﬁititt'tttttﬁt*ttttQﬁt'ltt'tttiﬁit.iitlttttitt

'THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;«SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
:*AND GO TO TYPERR ON ERROR

:«THE _SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

TaSW15=1 HALT ON ERROR
teSW13=1 INHIBIT ERROR TYPEOUTS
teSW10=1 BELL ON ERROR
'2283“1 LOOP ON ERROR
* %
e ERROR N : :ERROR=EMT AND N=ERRCR ITEM NUMBER
015674 105037 016334 $ERROR: CLRB  IBSAVE :;CLEAR THE ITEM BYTE _SAVE LOCATION
015700 104407 CKSWR STEST FOR CHANGE IN SOFT-SWR
015702 032777 000400 163244 BIT #SW08,aswR *SEND ERROR MESSAGE TO TTY?
0157210 001411 BEQ 7% : YES=~BRANCH
015712 005737 001326 TST LPTAVL ‘IS THERE A LINE PRINTER AVAILABLE?
015716 001406 BEQ 7 *NO--BRANCH
015720 013737 001554 001164 MOV LPS,$TPS TYES=-SETUP STATUS
015726 013737 001556 001166 MOV LPB.STPB *AND BUFFER REG.'S FOR LINE PRINTER
015734 105237 001117 78: INCB  SERFLG ..ssr THE ERROR FLAG
015740 001775 , BEQ 78 *DON'T LET THE FLAG GO TO 2ERO
015742 013777 001116 163206 MOV $TSTNM,3DISPLAY -:DISPLAY TEST NUMBER AND ERROR FLAG
015750 032777 002000 163176 BIT #81T10.3SWR ::BELL ON ERROR?
015756 001402 BEQ 1$ YINO = SKIP
015760 104401 001224 TYPE  ,$BELL :iRING BELL
015764 005237 001126 18: INC $ERTTL *COUNT THE NUMBER OF ERRORS
015770 011637 001132 MOV (SP) ., SERRPC “SGET ADDRESS OF ERROR INSTRUCTION
015774 162737 000002 001132 SUB #2.3ERRPC
016002 117737 163124 001130 MOVB  aSERRPC.SITEMB ::STRIP AND SAVE THE ERROR ITEM CODE
016010 032777 001000 163136 BIT #81T09,3SWR ..ses IF LOOP ON ERROR IS SET
016016 001060 BNE 1004$ "BRANCH AROUND ROUTINE IF SO
016020 122737 000177 001130 CMPB  #177,.81TEMB ..see IF THIS 1S THE POWER FAIL CALL
016026 001454 BEQ 1004$ *BRANCH AROUND ROUTINE IF IT IS
016030 105737 016334 TSTB  IBSAVE ..sss IF THIS 1S THE 2ND ERROR CALL IN THIS ROUTINE
016034 001047 BNE 1003$ *BRANCH IF SO
016036 022737 177777 016332 CMP #-1,CPSAVE ..ses IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
016044 001445 BEQ 1004$ *BRANCH IF SO
016046 013746 000004 MOV ERRVEC ,=(SP) ..SAVE CONTENTS OF ERROR VECTOR
016052 012737 016070 000004 MOV #10008 'ERRVEC  ::SETUP 'TRAP' RETURN ADDRESS
016060 013737 177766 016332 MOV 177766 CPSAVE  --MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
016066 000406 BR 10018
016070 012737 177777 016332 10008: MOV #-1,CPSAVE ::SET CPU ERROR REGISTER TIMEOUT INDICATOR
016076 012716 016104 MOV #1018, (SP) *:SETUP RETURN ADDRESS
016102 000002 RTI
016104 012637 000004 10018: MOV (SP)+.ERRVEC  ;:RESTORE CONTENTS OF ERROR VECTOR
016110 022737 177777 016332 1002$: CMP #-1,CPSAVE ::SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
016116 001420 BEQ 1004$ SSBRANCH IF S
016120 032737 000001 016332 BIT #8IT00,CPSAVE  ::SEE IF POHER MONITOR BIT IS SET IN CPU ERR REG
016126 001414 8EQ 1004$ s SBRANCH [F
016130 042737 000001 177766 8IC #81700,177766  ::CLEAR THE axr FOUND SET
016136 113737 001130 016334 MOVB  SITEMB IBSAVE  :-MAKE IBSAVE NON-ZERO FOR DUAL ERROR CALL
016144 112737 000177 001130 move  #177,8ITEMB SSSET SITEMB TO SPECIAL POVER FAIL POINTER
016152 000402 BR 1004§ ::BRANCH OVER ]BSAVE CLEA®;NG
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o
—

6154
6160

n
o
o

o o Yo No No Yo To To Yo Yo To Joo
((STaST ST S ST ST N8N
gWNNNN—'

OSSN0

d D od e o s s e e o o e e e i o e o e
[HS 1,8
H
O

OO0
oo
R
&
o

-
o
N
&H
o

016252

105037

032777
001004
004737
106401

122737
001007
113737
004737

000

000
000777
105737
001005
005777
100002

000000
104407

105737
001230
032777
001402
013716
005737
001402
013716

022737
001001
000000

013737
013737
000002
000000
000000

016334
020000

016336
001231

000001

001130
015444

016334
162714

016334
001000

001124
001222

001222
015366

o0
(=1
— b
R
o

162766

001254
016222

162672

000042

1003$:
1004$:

20$:

218:
22%:
2s:

3$:

48:

5%:
6$:

CPSAVE:
IBSAVE:

CLRB

81T
BNE
JSR
TYPE

CMPB
BNE
mMov8
JSR
.BYTE
.BYTE
B8R
TSTB
BNE
TST
BPL
HALT
CKSWR

1ST8
BNE
BIT
BEQ
MOV
TST
BEQ
MOV

CMP
BNE
HALT

MoV
MoV
RTI
-WORD
.WORD

1BSAVE
#81T13,3SWR
208

PC,TYPERR
.SCRLF

#APTENV, SENV
2$

SITEMB,21$
SC.SATV&

0

228
]BSAVE
33

aSWR
$

JBSAVE

’$
#81T09,3SWR
48

$SLPERR, (SP)
SESCAPE

58
$ESCAPE, (SP)
#SENDAD ,a#4?
6$

TPS,$TPS
TP8,$TPB

0
0

SEQ 0082

:;CLEAR IBSAVE SO 2ND TIME THROUGH EXITS

::SKIP TYPEOUT IF SET
J2SKIP TYPEQUTS
;260 TO USER ERROR ROUTINE

:sRUNNING IN APT MODE

s:NO,SKIP APT ERROR REPORT

;:SET ITEM NUMBER AS ERROR NUMBER
: ;REPORT FATAL ERROR TO APT

:;APT ERROR LOOP

:;SEE IF IBSAVE IS LOADED

:sBRANCH IF NOT = NO HALT ON PWR MON BIT ERROR
:HALT ON ERROR

;;SKIP IF CONTINUE

ssHALT ON ERROR!

::TEST FOR CHANGE IN SOFT-SWR

;sSEE IF ITEM BYTE SAVE LOCATION HAS AN ERROR CALL
2 sBRANCH BACK TO CALL ORIGINAL ERROR

:;LOOP ON ERROR SWITCH SET?

::BR IF NO

;:FUDGE RETURN FOR LOOPING

s:CHECK FOR AN ESCAPE ADDRESS

:sBR IF NONC

::FUDGE RETURN ADDRESS FOR ESCAPE

;:ACT-11 AUTO-ACCEPT?
::eggNCH IF NO

;SET STATUS AND BUFFER REG.'S

sFOR TTY

sRETURN FROM ERROR CALL

;sLOCATION TO SAVE CPU ERROR REG CONTENTS
:;sLOCATION TO SAVE ITEM BYTE
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.SBTTL TYPERR -~ TYPE ERROR ROUTINE

2

3 :THIS ROUTINE USES THE ‘'ITEM CONTROL BYTE'' ($ITEMB) TO DETERMINE
A *WHICH ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE 'ERROR
S *TABLE'* (SERRTB), AND REPORTS THE APPROPIATE INFORMATION

6 *CONCERNING THE ERROR.

7 s CALL

8 : JSR PC,TYPERR
13 : RETURN
11 016336 113737 001116 001212 TYPERR: MOVB  STSTNM,STMPO  ;SAVE THE TEST NUMBER

12 016344 104412 SAVREG “SAVE RO - RS

13 016346 162700 000004 sus #4,R0 ‘FORM TEST PC

14 016352 010037 001176 MOV RO.S$REGO SCOPY RO-RS IN SREGO-$REGS

15 016356 010137 001200 MOV R1.S$REG1
16 016362 010237 001202 MOV R2.SREG2
17 016366 010337 001204 MOV R3.SREG3
18 016372 010437 001206 MoV R&.SREG&
19 016376 010537 001210 MOV RS.$REGS
20 016402 113700 001130 Move  SITEMB,.RO :PICKUP ERROR ITEM NUMBER
21 016406 122700 000177 cMP8  #177.R0 ‘SEE IF THIS ERROR CALL IS SPECIAL POWER FAIL CALL
22 016412 001007 BNE 1$ *BRANCH IF NOT
23 016414 005001 CLR R1
27 016416 013737 001240 017114 MOV STESTN,PFTSTN  :GET TEST NUMBER
29 016424 012700 016754 MOV #PFECH.RO *MOVE POWER FAIL ERROR CALL TABLE TO RO
30 016430 000412 BR 3s
31 016432 010001 18: MOV RO.R1 :AND COPY IT INTO R1

32 0164346 005300 DEC RO ;FORM INDEX FOR ERROR TABLE

33 016436 106300 ASLB RO
34 016440 106300 ASLB RO
35 016442 106300 ASLB RO
36 016446 103002 BCC 2 -1S ERROR > 37?

37 016446 062700 000240 ADD lITEH41-SERRTB.Rb :YES==FORM OFFSET

38 016452 062700 (02000 28: ADD #$ERRTB, RO :FORM ADDRESS

39 016456 012037 016476 3$: MOV (RO)+,4$ *GET ERROR MESSAGE (EM) POINTER
40 016462 001451 BEQ 13 SBRANCH IF THERE ISN'T ONE
41 016464 004737 023030 JSR PC,INCEC : INCREMENT ERROR COUNT
42 016470 104401 001231 TYPE ,$CRLF +*'CARRIAGE RETURN = I.INE FEED
43 016474 104401 TYPE
44 016476 000000 4$: .WORD 0 ;"EM'* POINTER GOES HERE
45 016500 162701 000041 qr:) #41,R1 “SPECIAL ERROR ITEM NUMBER?
46 016504 100440 BM] 9 *NO==BRANCH
47 016506 013701 001356 MOV SVSTAT,R1 :GET STATUS/ERROR INDICATOR
48 016512 106301 ASLB  R1 :STRIP 'DONE™ BIT_(81707)
49 016514 006301 ASL R1 *STRIP 'ERROR'* BIT (BIT15)

50 016516 012702 001746 MOV ASTATBL ,R2 *1ST ADDRESS ON STATUS MESSAGE POINTERS
51 016522 005003 CLR R3 *CARRIAGE RETURN=LINE FEED SWITCH
52 016524 104401 016532 TYPE ,658 S :TYPE ASCIZ STRING
016530 000402 BR 643 $3GET OVER THE ASCIZ
::658: JASCIZ /7 (/
016536 648

53 016536 012237 016560 5% MOV (R2)+,7% :MESSAGE POINTER

54 016542 006301 ASL R1 <TYPE THIS MESSAGE?

55 016544 103013 BCC 8s INO=-BRANCH

56 016546 005103 CoM R3 SYES=<TYPE A '‘CR" & 'LF'"?

57 016550 001002 BNE 6$ *NO=--BRANCH

58 016552 104401 001231 TYPE  ,S$CRLF <YES

SEQ 0083
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;MESSAGE POINTER GOES HERE
:MORE TO TYPE?

;NO==BRANCH

:TYPE 2 BLANKS

:LOOP

;BRANCH IF NOT FINISHED
:2TYPE ASCIZ STRING

:2GET OVER THE ASCIZ

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

:"DH'* POINTER GOES HERE

sPICKUP DATA TABLE (DT) POINTER
JBRANCH IF NONE

:SET INDENT SWITCH

;DATA FORMAT (DF) POINTER
sNUMBER OF DH'S TO TYPE

sBRANCH IF DH NUMBER IS 0

sNO INDENT

sCARRIAGE RETURN-LINE FEED
;sNUMBER OF DATA WORDS TO TYPE
JAND HOW TO TYPE THEM

;OCTAL OR DECIMAL?
sDECIMAL--BRANCH

;:SAVE 3(R1)+ FOR TYPEOUT

::GO TYPE=-=OCTAL ASCII(ALL DIGITS)

::SAVE a8(R1)+ FOR TYPEOUT
3260 TYPE--DECIMAL ASCII WITH SIGN
:MORE NUMBERS TO TYPE?
:NO=-=-BRANCH

:TYPE 2 BLANKS

;LOOP

;MORE DH'S?

sNO==BRANCH

:YES==START A NEW LINE

: INDENT?

:NO=--BRANCH

:TYPE 2 BLANKS

:GET NEXT DH

:AND TYPE IT7

:DH POINTER GOES HERE
;CARRIAGE RETURN-LINE FEED
;s INDENT?

:NO=--8RANCH

;TYPE 2 BLANKS

;LO0P
:RE;TORE RO - RS

127 PFECH1: .ASCIZ ?POWER MONITOR BIT IN CPU ERROR REGISTER FOUND SET?

59 016556 104401 68: TYPE

60 016560 000000 78: MORD O

61 C16562 005701 ST R1

62 016564 001403 BEQ 8s

63 016566 104401 040053 TYPE BLNKS2

64 016572 000761 BR §s

65 016574 001360 8s: BNE 58

66 016576 104401 016604 TYPE 678
016602 000401 BR 668

;2678 JASCIZ /)/

016606 668 :

67 016606 012037 016622 98: MOV (RO)+,108

68 016612 001404 BEQ 118

69 016614 104401 001231 TYPE  ,SCRLF

70 016620 104401 TYPE

71 016622 000000 108: .WORD O

72 016624 012001 118 MOV (RO) +,R1

7% 016626 001450 BEQ 20$

74 016630 005005 CLR RS

75 016632 012000 MOV (R0)+,RO

76 016636 012002 MOV (RO)+.R2

77 016636 001441 BEQ 198

78 016640 005105 coM RS

79 016642 104401 001231 TYPE  ,$CRLF

80 016646 112003 128: MOVB  (RO)+.R3

81 016650 112004 MOVB  (RO)+.R&

82 016652 006004 138:  ROR R4

83 016656 103403 BCS 148

84 016656 013146 MOV a(R1)+,=(SP)
016660 104402 TYPOC

85 016662 000402 BR 153

86 016664 148:
016664 013146 MOV a(R1)+,=(SP)
016666 104405 TYPDS

87 016670 005303 15¢:  DEC R3

88 016672 001403 BEQ 168

89 016674 104401 040053 TYPE BLNKS?2

90 016700 000764 BR 138

91 016702 005302 168:  DEC R2

92 016704 003421 BLE 208

93 016706 104401 001231 TYPE  ,SCRLF

9 016712 005105 comM RS

95 016714 001002 BNE 178

96 016716 104401 040053 TYPE  .BLNKS2

97 016722 012037 016730 178: MOV (RO)+,18%

98 016726 104401 TYPE

99 016730 0 188:  .WORD O

100 016732 104401 001231 TYPE  ,$CRLF

101 016736 005705 TST RS

102 016740 001342 BNE 128

103 016742 104401 040053 19¢:  TYPE BLNKS?2

104 016746 000737 BR i2$

105 016750 104413 208:  RESREG

106 016752 000207 RTS PC *RETURN

}35 8}2;22 016;33 017??9 017100 PFECH: PFECH1,PFECH2,PFECH3,PFECH4 ;WORDS DEFINING TABLES BELOW

109 017046 124 105 123 PFECH2: .ASCIZ 2TESTNO ERR PC CPUERREG?

SEQ 0084
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110 .EVEN

111 017100 017114 001132 016332 PFECH3: .WORD  PFTSTN,SERRPC,CPSAVE 0

112 017110 000001 PFECHG: .WORD 1 ;NUMBER OF DATA HEADERS

113 017112 003 .BYTE 3 ;NUMBER OF WORDS IN DATA TABLE

114 017113 000 BYTE 0 ;ALL 3 NUMBERS ARE OCTAL

115 017114 000000 PFTSTN: WORD 0 ;CONTAINS TEST NUMBER FOR PF BIT ERROR
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TYPE ROUTINE
1

17240

105737
100002

123726
001350
013746

105366
002779
004737
105337
000770

001173

000002
000001

000100

017166
015434

000040

000002
000011
000200

017446

017330
001172

001170
000001

017330
017446

001254
001255

001255

.SBTTL TYPE ROUTINE

SEQ 0086

tttttttttttt*ﬁittittfitttttttttttttﬁtt.tttttttttttttttttittttt.

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

:«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

'NOTE1
*NOTEZ
tNOTES

CALL
*1) USING A TRAP INSTRUCTION

'OR

618:
628:

2%:
608 :
38:
4S:

5$:
6$:

7%:

TYPE

TYPE
MESADR

.MESADR

$TPFLG
1%

3$

RO,=(SP)
82(SP) ,RO
#APTENV,SENV

62$
#APTSPOOL , SENVM

628
RO,61%
PC,SATY3

0

#APTCSUP, SENVM
608
(RO)+,=-(SP)
43

(SP) +
(SP)+ RO
#2,(SP)
#HT, (SP)
8%
#CRLF , (SP)
5%

(SP)+

SgHARCNT

2
PC,S$TYPEC
SFILLC,(SP)+

2%
$NULL ,~(SP)
1(SP)

6$
PC,STYPEC
S$CHARCNT
s

:sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

..Is THERE A TERMINAL?
:BR IF YES
..HALT HERE IF NO TERMINAL
;:LEAVE
SAVE RO
..GET ADDRESS OF ASCIZ STRING
.,RUNNING IN APT MODE
:NO,GO CHECK FOR APT CONSOLE
..SPOOL MESSAGE TO APT
::NO,GO CHECK FOR CONSOLE
..SETUP MESSAGE ADDRESS FOR APT
..SPOOL MESSAGE TO APT
JMESSAGE ADDRESS
..APT CONSOLE SUPPRESSED
JYES,.SKIP TYPE OUT
..PUSH CHARACTER TO BE TYPED ONTO STACK
:BR IF 1T ISN'T THE TERMINATOR
..IF TERMINATOR POP IT OFF THE STACK
:JRESTORE RO
::ADJUST RETURN PC
: :RETURN
::BRANCH IF <HT>

: ;BRANCH IF NOT <CRLF>

::POP  <CR><LF> EQUIV
s;TYPE A CR AND LF

sCLEAR CHARACTER COUNT
..GET NEXT CHARACTER
TYPE THIS CHARACTER
IT TIME FOR FILLER CHARS.?
NO GO GET NEXT CHAR.
$;GET # OF FILLER CHARS. NEEDED
,.AND THE NULL CHAR.
s;DOES A NULL NEED TO BE TYFED?
::BR IF NO=--GO POP THE NULL OFF OF STACK
..GO TYPE A NULL
..DO NOT COUNT AS A COUNT
. .’ LODP

r M
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;HORIZONTAL TAB PROCESSOR

017304 112716 000040 8$: MOVE  #' ,(SP)
017310 004737 017330 9% : JSR pc.$TYPEC
017314 132737 000007 017446 BITB  #7.$CHARCNT
017322 001372 BNE 9%

017324 005726 ST (SP)+
017326 000724 BR 23

017330 $TYPEC:

017330 105777 161624 ISTB  a$TKS
017334 100022 BPL 108

017336 017746 161620 MOV asTKB, -(SP)
017342 042716 177600 BIC 2177600, (SP)
017346 122716 000023 CMPB  #SXOFF, (SP)
017352 001012 BNE 1028

017354 1018:

017354 105777 161600 TSTB  @$TKS
017360 100375 B8PL 1018

017362 117716 161574 MOVB  as$TKB, (SP)
017366 042716 177600 BIC #177600, (SP)
017372 122716 000021 CMPB  WSXON, (SP)
017376 001366 BNE 1018

017400 1028:

017400 005726 TST (SP)+
017402 10$:

0176402 105777 161556 TST8  as$IPS
017406 100375 BPL 10$

017410 116677 000002 161550 MOVB  2(SP),asTPB
017416 122766 000015 000002 C(MPB  #CR.2(SP)
017424 001003 BNE 1$

017426 105037 017446 CLRB  $CHARCNT
017432 000406 BR $TYPEX
017434 122766 000012 000002 1$: CMPB  #LF,2(SP)
017442 001402 BEQ $TYPEX
017444 105227 INCB  (PC)+

017446 000000
017450 000207

SCHARCNT:.WORD 0
STYPEX: RTS PC

;:REPLACE TAB WITH SPACE
::TYPE A SPACE

;:BRANCH IF NOT AT

JTAB STOP

::POP SPACE OFF STA(CK
:3GET NEXT CHARACTER

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

:sGET (HAR

::STRIP EXTRANEOUS BITS
:;WAS CHAR XOFF

::BR IF NOT

;sWAIT FOR CHAR

2:GET CHAR
s:STRIP 1T
scWAS IT XON?
::BR [F NOT

soFIX STACK
;sWAIT UNTIL PRINTER IS READY

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

s sBRANCH IF NO

::g;?;-CLEAR CHARACTER COUNT

+:1S CHARACTER A LINE FEED?

:;BRANCH IF YES

;sCOUNT THE CHARACTER

;sCHARACTER COUNT STORAGE

>EQ 0087
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.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

tttttttttttttttiﬁtttt't.i"ttt"ttﬁttlttttﬁ.ttttﬁl‘"itttttttttt

*THIS ROUTINE 1S USED TO CHANGE A 16-8BIT BINARY NUMBER TO A 6-DIGIT

:%0CTAL (ASCII) NUMBER AND TYPE
:#$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

L

*CALL

.* MOV NUM, - (SP)
o TYPOS

o .BYTE N

o BYTE M

;t

:t

IT.

:NUMBER TO BE TYPED

..CAI.L FOR TYPEOUT

iN=T IO 8 FOR NUMBER OF DIGITS TO TYPE

e <1=TYPE LEADING ZEROS
$0=SUPPRESS LEADING ZEROS

;*$TYPON=-==-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

;*$TYPOS OR $TYPOC

:sNUMBER TO BE TYPED
s CALL FOR TYPEOUT

oW
;*$TYPOC-=--ENTER HERE FOR TYP OUT OF A 16 BIT NUMBER

*CALL
:t MOV NUM,-(SP)
o* TYPON
J*CALL:
i MoV NiM, -(SP)
I3 TYPOC
017452 017646 000000 $TYPOS: MOV e(SP) ,-(SP)
017456 116637 000001 017675 [0} ] 1(SP) ,$OFILL
017464 112637 017677 MOvVB (SP)+ _,SOMODE +1
017470 062716 000002 ADD #2,(SP)
0174746 0004606 B8R $TYPON
017476 112737 000001 017675 $STYPOC: MOVB #1,80FILL
017506 112737 000006 017677 MOVB #6,3$0MODE +1
017512 112737 000005 017674 STYPON: MOVB #5,80CNT
017520 010346 MOV R3,-(SP)
017522 010446 MOV R4 ,-(SP)
017524 010546 ) MOV R5,=-(SP)
017526 1137046 017677 MOVB SOMODE+1 R4
017532 005404 NEG R4
017534 062704 000006 ADD #6.R4
017540 110437 017676 MOV8 R4 ,SOMODE
017544 113704 017675 MOvB SOFILL R4
017550 016605 000012 MOV 12(SP) .RS
017554 005003 CLR R3
017556 006105 1$%: ROL RS
017560 000404 BR 33
017562 006105 2$: ROL RS
017564 006105 ROL RS
017566 006105 ROL RS
017570 010503 MOV R5,.R3
017572 006103 3s: ROL R3
017576 105337 017676 DECB $OMODE
017600 100016 BPL 7%
017602 042703 177770 81¢ #177770,R3
017606 001002 BNE 43S
017610 005704 TST R4
017612 001403 B8EQ 5%
017614 005204 4$: INC R4

2;NUMBER TO BE TYPED
;s CALL FOR TYPEOUT

:;PICKUP THE MODE

s;LOAD ZERO FILL SWITCH

; sNUMBER OF DIGITS TO TYPE
2;ADJUST RETURN ADDRESS

;;SET THE ZERO FILL SWITCH
;;SET FOR SIX(6) DIGITS
ssSET THE ITERATION COUNT
;s SAVE R3
..SAVE Ré
s SAVE RS
::GET THE NUMBER OF DIGITS TO TYPE

sSUBTRACT IT FOR MAX. ALLOWED
..SAVE IT FOR USE
ssGET THE ZERQ FILL SWITCH
..PICKUP THE INPUT NUMBER
;CLEAR THE OUTPUT WORD
,.ROIATE HSB INTO *'C**

:GO DO M
;:FORM THlS DIGIT

;GET LSB OF THIS DIGIT
..TYPE THIS DIGIT?
..BR IF NO
:GET RID OF JUNK
;:TEST FOR 0
..SUPPRESS THIS 0?
;BR IF YES
::DON'T SUPPRESS ANYMORE 0'S

SEQ 0088
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BINARY TO OCTAL (ASCII) AND TYPE

017676

000002 000004

5$:

7$:

6$:

8s:

$OCNT:
$OFILL:
$OMODE :

RT]

.BYTE
.BYTE
.BYTE
.BYTE
-WORD

:2MAKE THIS DIGIT ASCI]
;2MAKE ASCI] IF NOT ALREADY
;:SAVE FOR TYPING

:2GO TYPE THIS DIGIT

:;COUNT BY 1

::BR IF MORE TO DO

::BR IF DONE

;:INSURE LAST DIGIT ISN'T A BLANK
::G0 DO THE LAST DIGIT
::RESTORE RS

: :RESTORE R4

:2RESTORE R3

:2SET THE STACK FOR RETURNING

: ;RETURN

:STORAGE FOR ASCil DIGIT

: : TERMINATOR FCR TYPE ROUTINE
;;O0CTAL DIGIT COUNTER

2sZERO FILL SWITCH

:;NUMBER OF DIGITS TO TYPE

———

SEQ 0089
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CONVERT BINARY 70 DECIMAL AND TYPE ROUTINE

SEQ 0090

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

2322222222323 1332323232322 2222222 222 ddd iRl iidddlddiiiddd)

L4

+*THIS ROUTINE 1S USED TO “HANGE A 16-BIT BINARY NUMBER TO A 5-DI1GIT

;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
;*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED

;*BEFORE THE FIRST DIGIT OF THE

s*REPLACED WITH SPACES.

s*CALL:
- %

4

. ¥

017700 $TYPDS:
017700 O

017702 010146
017704 0

017706
017710
017712
017716
017722
017724
017726

020200
000020

000055 000001
005000 1$:
020114

000040

005002 2s:
020104

160105 3$:

060105 4S:

106316 5¢:
000001 177777

000060 68:
000040 ’$:

000010

105726 8s:

127777 177776
013 9%:

020062

MOV
TYPDS

MoV
MOV
MOV
MOV
MOV
MOV
MOV
BPL
NEG
MOv8
CLR
MOV
MOovB
CLR
MOV
suB
BLY
INC
BR
ADD
TST
BNE
TST8
BMI
ASLB
BCC
MOvB
BIS
BIS
Mov8
TST
CMP
BLT
86T

NUM, = (SP)

RO,=(SP)
R1.~(SP)
R2.~(SP)
R3,=(SP)

RS .-(SP)
#20200,-(SP)
gg(sp),ns

RS
#'=-,1(5P)
RO

#$DBLK ,R3
2 LR+

R2
$DTBL(RO) ,R1
R1,R5

4$

R2

3s

R1,R5

R

5%

(SP)

78
(SP)

63
1(SP) ,=1(R3)
#'O,Rg

9
=1({SP) ,=2(R3)
(R3)

(SP)+,R5
(SP)+,R3
(SP)+,R2
(SP)+,R1

NUMBER. LEADING ZEROS WILL ALWAYS BE

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

::PUSH RO ON STACK

::PUSH R1 ON STACK

:;PUSH R2 ON STACK

:2PUSH R3 ON STACK

:2PUSH 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.
::1ERD THE CONSTANTS INDEX
::SETUP THE OUTPUT POINTER
::SET THE FIRST CHARACTER TO A BLANK
::CLEAR THE BCD NUMBER

::GET THE CONSTANT

::FORM THIS BCD DIGIT

;:BR IF DONE

: 2 INCREASE THE BCD DIGIT BY 1

::ADD BACK THE CONSTANT

:2CHECK IF BCD DIGIT=0

:2FALL THROUGH IF 0

:2STILL DOING LEADING 0°S?

::BR IF YES

J:MSD?

::BR IF NO

:3YES=-=-SET THE SIGN

2 2MAKE THE BCD DIGIT ASCII

:2MAKE IT A SPACE IF NOT ALREADY A DI
:2PUT THIS CHARACTER IN THE OUTPUT BU
::JUST INCREMENTING

:2CHECK THE TABLE INDEX

:2G0 DO THE NEXT DIGIT

::6G0 TO EXIT

::GET THE LSD

::60 CHANGE TO ASCII

::WAS THE LSD THE FIRST NON-ZERO?
::BR IF NO

::YES==SET THE SIGN FOR TYPING
:2SET THE TERMINATOR

::POP STACK INTO RS

::POP STACK INTO R3

::POP STACK INTO RZ2

::POP STACK INTO R1

GIT
FFER
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

020064 012600
020066 104401 020114

6 00C"02 000004

$DTBL:

$DBLK:

MOV
TYPE
MOV
MOV

RTI
10000.
1000.

(SP)+,RO
$DBLK
2(SP),4(SP)
(SP)+, (SP)

;:POP STACK INTO RO
:sNOW TYPE THE NUMBER
s sADJUST THE STACK

:sRETURN TO USER

SEQ 0091

b ™



020124
020126
020130
020132

020134
020140
020146
020154
020162
020170
020174
020202

020204
020210

020300

000000
000000
000000

020133

117746
042716
021627

000002

021627
001007
104401
004737

020124

000100

160752
177600
000021

000003

021346
020134

021410
000007

000176

000001
001224

020126
020130
000060
000062

160756

001154

020124

B
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TTY INPUT ROUTINE

.SBTTL TTY INPUT ROUTINE

PR ARAR R RN R AP AR AN AN RN RN ANNA A AAANNR NN AA AN AARANARCARNNCRA N

"ENABL LSB

$TKCNT: .WORD 0 ;;NUMBER OF ITEMS IN QUEUE
$TKQIN: .WORD 0 ;s INPUT _POINTER

$TKQOUT: .WORD 0 ;s OUTPUT POINTER

$TKQSRT: .BLKB 1 ;s TTY KEYBOARD QUEUE

;*TK INITIALIZE ROUTINE
;*THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE
:#SETUP THE INTERRUPT VECTCR AND TURN ON THE XEYBOARD INTERRUPT

soCALL:
ot JSR PC,STKINT
12 RETURN
$TKINT: CLR STKCNT ::CLEAR COUNT OF ITEMS IN QUEUE
MOV #$TKQSRT,S$TKQIN ;:MOVE THE STARTING ADDRESS OF THE
MOV C"KQIN,S$TKQOUT ;:;QUEUE INTO THE INPUT & OUTPUT POINTERS.

MOV WSTKSRV WTKVEC ::INITIALIZE THE KEYBOARD VECTOR
MOV  #200,a#TKVEC+2 ::'BR'* LEVEL 4

TST  a$TKB ::CLEAR DONE FLAG

MOV #100,38TKS ::ENABLE TTY KEYBOARD INTERRUPT
RTS  PC :RETURN TO CALLER

;*TK SERVICE ROUTINE

*«THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

*+BY READING THE CHARACTER FROM THE INPUT BUFFER ANC PUTTING

;«IT IN THE QUEUE. N

:#1F THE CHARACTER IS A ''CONTROL-C'' (*C) STKINT IS CALLED AND
*«UPON RETURN EXIT 1S MADE TO THE ''CONTROL=C’' RESTART ADDRESS (SHUT)

$TKSRV: MOVB  a$TKB,=-(SP) ::sPICKUP THE CHARACTER
BIC #-C177,(SP) S:STRIP THE JUNK

CMP (sP) ,#$XON 131S IT A RANDOM XON?
BNE 308 $SBRANCH IF NO
ST (SP)+ 1 CLEAN RANDOM XON OFF STACK
20 RTI : SRETURN
CMP (SP) .43 ::1S IT A CONTROL C?
BNE 1$ SSBRANCH IF NO
TYPE  ,$CNTLC SSTYPE A CONTROL=C (~C)
JSR PC.STKINT SSINIT THE KEY30ARD
TST (SP)+ ::CLEAN UP STACK
JMP SHUT SCONTROL C RESTART
1$: CMP (SP) 47 SIS IT A CONTROL G?
BNE 28 s SBRANCH IF NO
CMP #SWREG, SWR S3IS SOFT=SWR SELECTED?
BEQ 638 1260 TO SWR CHANGE
CMP #1,8TKCNT ::1S THE QUEUE FULL?
BNE 3s *:BRANCH IF NO

TYPE -$8ELL :sRING THE TTY BELL
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TTY INPUT ROUTINE

020306
020306
020310
020314
020316

020424
020432

020434
020442
020444
020450
020452
020456
020462
020466

020470

020512

020520
020524
020530
020534

QOO OONOO
NINOWVMIWNN = 220N
NNWNNOOONSMN
Pl o N SLF ST NV, [,

OO ===0000000
ONONMASNION N = N = 0

NS =

012737
000002

022737
001124
105777
100121
117746
042716
021627
001300

123727

000023
160636
160630
160624
177600
000021
000100

020124
000140

000175
000040
177516
020126
020126

020132

000176
160510

160504
177600
000007

001150

020134
160446
000001

021360
021365
000176

160602

020133
020126

001154

000001

001151

TST (SP)+ :;CLEAN CHARACTER OFF OF STACK
BR 5% ssEXIT
38: CMP (SP),#23 ::1S IT A CONTROL=S?
BNE 32% : ;BRANCH IF NO
CLR a$TKS ::DISABLE TTY KEYBOARD INTERRUPTS
TST (SP)+ ;s CLEAN CHAR OFF STACK
318: TST8 a$7KS s:WAIT FOR A CHAR
8PL 318 2:LOOP UNTIL ITS THERE

Mnve @87k8, = (5P) ;sGET _THE CHARACTER
BiC #~C177, (SP) ssMAKE IT 7-BIT ASCII

CMP (SP)+,#21 +31S IT A CONTROL=-Q?
BNE 318 “:BRANCH IF NO
MOV #100,387KS SREENABLE TTY KEYBOARD INTERRUPTS
RTI : JRETURN
328: INC $TKCNT *3COUNT THIS CHARACTER
CMP (SP) ,#140 t:IS IT UPPER CASE?
BLT (X 3 ::BRANCH IF YES
CMP (SP) .M175 23IS IT A SPECIAL CHAR!?
86T (X 3 ::BRANCH IF YES
BIC 240, (SP) SSMAKE IT UPPER CASE
48: MOVB  (SPJ+,38TKQIN  ::AND PUT IT IN QUEUE
INC $TKQIN *SUPDATE THE POINTER
CMP $TKQIN,#STKQEND ::GO OFF THE END?
BNE 5% :2BRANCH IF NO
MOV #$TKQSRT,$TKQIN ;;RESET THE POINTER
58: RTI * RETURN

c AR RARAA AR RARNRARR AN E NN A ARNARAAAARNRAR AR NAAAANARNAA RO RARARN

;*SOFTWARE SWITCH REGISTER CHANGE ROUTINE.

;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
;*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP
-«CALL WHEN OPERATING IN TTY INTERRUPT MODE.

$CKSWR: CMP #SWREG, SWR ::1S THE SOFT-SWR SELECTED
BNE 15% JJEXIT IF NOT
TSTB  asTKS 23IS A CHAR WAITING?
BPL 15$ “:1F NOT, EXIT

MOVE  @$TKB,-(SP) ::YES
BIC #5C177,(SP) SSMAKE IT  7-BIT ASCII

CMP (SP) 4?7 131S IT A CONTROL-G?
BNE 23 $31F NOT, PUT IT IN THE TTY QUEUE
SSAND EXIT

s e R ARRAA AR AR RN AR RN RARRE RN RARANAARNRANNRACRARNRANNAANARRAANANCANCRRES

“*CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE

+*ROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT Of A

é;CONTRO%igBBEING TYPED, AND THE SOFTWARE SWITCH REGISTER BEING SELECTED.

$AUTOB ., #1 ::ARE WE RUNNING [N AUTO-MODE?
8EQ 23 2 ;BRANCH [F YES
TST (SP)+ s;CLEAR CONTROL-G OFF STACK
JSR PC,STKINT ;sFLUSH THE TTY INPUT QUEUE
CLR a$TKS +:DISABLE TTY KEYBOARD INTERRUPTS
Movs #1,$INTAG :sSET INTERRUPT MODE INDICATOR

TYPE +SCNTLG :;ECHO THE CONTROL-G (*G)
$GTSWR: TYPE . SMSWR ;s TYPE CURRENT CONTENTS
MOV SWREG,=(SP) :;SAVE SWREG FOR TYPEOUT
TYPOC 5:G0 TYPE--OCTAL ASCII(ALL DIGITS)

SEQ 0093
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TTY INPUT ROUTINE

020536
020542

020552

020554
020560

020564
020570
020572
020576
020602

020620

020624
020630
02063¢
020636
020642

020644
020650
020652
020656
020660
020666
020672

021627
001015
104401
062706
123727
001003
012777
000137

021627
001005
104401
062706
000737

021627
001022
005766
001403
016677
062706
104401
123727
001003

104401
000720

021376
160406
160402
177600
000003
021346
000006
001151
000100
021410
000025

021353
000006

000015
000004
000002
000006
001231
001151
000100

017330
000060

000007

000060
000002

000002
177776

001230

000001
160340

160266

000001
160244

TYPE
19%: CLR

CLR
78: TST8

BPL.

MOV8
BI(

cMP
BNE
TYPE
ADD
CMPB
BNE
MOV
8s: JMP

9s%: CMP
BNE
TYPE

2J%: ADD
BR

108: CMP
BNE
TST
BEQ
MOV
$: ADD
$: TYPE
CMPB
BNE
MOV
158: RT]
16$: JSR

17%: INC

188: TYPE
B8R
.DSABL LSB

. SMNEW
=(SP)
~(SP)
a8$7kS
’$

as$TkB,-(SP)
N C177.(SP)

(SP) 43

9s

#6,SP
$INTAG,. M
8s
#100,38TKS
SHUT

%SP).#ZS

LSTYPEC
P) 460

SP) ,#67
$

60,(SP)+
(SP)

7%

SP)

SP)

(SP)

(SP)
~2(SP) ,(SP)
’$

$QUES
208

~N oy mh () P b s, b
oo

::PROMPT FOR NEW SWR
::CLEAR COUNTER
::THE NEW SWR

::CHAR THERE?

::1F NOT TRY AGAIN

::PICK UP CHAR
;MAKE IT 7-BIT ASCII

::1S IT A CONTROL=C?

: ;BRAMCH ]F NOT

::YES, ECHO CONTROL-C (*C)

:3CLEAN UP STACK

:REENABLE TTY KEYBOARD INTERRUPTS?
::BRANCH IF NO

::ALLOW TTY KEYBOARD INTERRUPTS

2 ;CONTROL=-C RESTART

2218 1T A CONTROL-U?

s sBRANCH IF NOT

s2YES, ECHO CONTROL=-U (*U)
;: IGNORE PREVIOUS INPUT
ssLET*S TRY IT AGAIN

2318 IT A <CR>?

::BRANCH IF NO

:2YE™, 1S IT THE FIRST (HAR?
::BR/NCH IF YES

::SAVE NEW SWR

:2CLEAR UP STACK

::ECHO <CR> AND <LF>
:;RE-ENABLE TTY KBD INTERRUPTS?
: :BRANCH IF NOT

;:RE=-ENABLE TTY XBD INTERRUPTS
2 :RETURN

::ECHO CHAR

::CHAR < (7

::BRANCH IF YES

::CHAR > 77

::BRANCH ]F YES

::STRIP=-0FF ASCI1]

2218 THIS THE FIRST CHAR
:;BRANCH ]F YES

::NO, SHIFT PRESENT

- CHAR OVER TO MAKE

;2 ROOM FOR NEW ONE.
::KEEP COUNT OF CHAR

:2SET IN NEW CHAR

::GET THE NEXT ONE

1 TYPE 2<CRX<LF>

::SIMULATE CONTROL=-U

:;ttttiitttit'ttttt!.ttﬁ*tt'tﬁﬁtttttiiiititttlltﬁt'ﬁilt.'ttt!ttt.

SEQ 0094
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020776
021000
021006
021012

021102

o
NN
—b b

NERRBRSERERENIaro&R

02
02

N
) i e el ) b b el b = aud ok el b
el e cd o b end end cmd b e cnd b el b b - —d b

011646
016666

000002

005737
001775
005337
117766
005237
023727
001003
012737
000002

S

=t =t QOO
OCO~=OO

L=
onN

MACRO V04.00 15-JAN-82 07:05:59 PAGE 22-3

000004
000004

021022

020124
020124
177070
020130
020130

020132

000134
021320
177777
021322

021320
021320

000134
021320

000025

000002

000004

020133

020130

021320

021320

;#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

J*CALL:
e RDCHR ;:GET A CHARACTER FROM THE QUEUE
e RETURN HERE *SCHARACTER IS ON THE STACK
e SSWITH PARITY BIT STRIPPED OFF
$SRDCHR: MOV (SP) ,=(SP) :;PUSH DOWN THE PC AND
MOV 4(SP),2(sP) +:THE PS
CLR 4(SP) *“GET READY FOR A CHARACTER
CLR ~(SP) *3PUT NEW PS ON STACK
MOV #64$,-(SP) P3PUT NEW PC ON STACK
s RTI ::POP NEW PC AND PS
1$: gg; %;xcur ::WAIT ON A CHARACTER
DEC $TKCNT : :DECREMENT THE COUNTER
MOVB  @$TKQOUT.&4(SP) ::GET ONE CHARACTER
INC $TKQOUT S :UPDATE THE POINTER
CMP $TKOOUT . #STKQEND  ::DID IT GO OFF OF THE END?
BNE 2$ ;SBRANCH IF NO
MOV #STKQSRT,$TKQOUT ;;RESET THE POINTER
2$: RTI : :RETURN

Y 3232330232323 222 3322202223323 232321238122 4a0 20 00 dddt il i ilid)

S*THIS ROUTINE WILL INPUT A STRING FROM THE TTY

SwCALL:
w RDLIN ::INPUT A STRING FROM THE TTY
s RETURN HERE **ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
;w *:TERMINATOR WILL BE A BYTE OF ALL 0°'S
$RDLIN: MOV R3,-(SP) ::SAVE R3
CLR -(5P) t:CLEAR THE RUBOUT KEY
1$: MOV #STTYIN.R3 *3GET ADDRESS
28: CMP #STTYIN+20. ,R3 ::BUFFER FULL?
BLOS 48 t:BR IF YES
RDCHR 1:GO READ ONE CHARACTER FROM THZ TTY
MOVB  (SP)+,(R3) *3GET CHARACTER
108: CMPB  #177.(R3) t3IS IT A RUBOUT
BNE 5% ::BR ]JF NO
ST (SP) *:IS THIS THE FIRST RUBOUT?
BNE 6$ ::BR IF NO
MOVB  #°\.9% S:TYPt A BACK SLASH
TYPE .98
MOV #-1,(SP) ::SET THE RUBOUT KEY
68: DEC R3 :BACKUP BY ONE
CMP RS, ASTTYIN S3STACK EMPTY?
BLO /X3 “:BR IF YES
MOVB  (R3).9% PISETUP TO TYPEOUT THE DELETED CHAR.
TYPE 98 1360 TYPE
BR o 1360 PEAD ANOTHER CHAR.
58: TST (SP) : SRUBOUT KEY SET?
BEQ 7% 2:8R IF NO
MOVE  #'\,9% S:TYPE A BACK SLASH
TYPE 9%

CLR (SP) ::CLEAR THE RUBOUT KEY
7$: CMPB #25,(R3) :21S CHARACTER A CTRL V?
BNE 8s ::BR IF NO

SEQ 0095

-
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021210 104401 021353 TYPE $CNTLU ::TYPE A CONTROL 'V
02121 000723 BR $ 1360 START OVER
021216 122713 000022 8s: CMPB  #22.(R3) *31S CHARACTER A '"*R'“
021222 001011 BNE 3$ *:BRANCH IF NO
021226 105013 CLRB  (R®) ::CLEAR THE CHARACTER
021226 104401 001231 TYPE  ,$CRLF SSTYPE A "'CR" € ‘'LF
021232 106401 021322 TYPE STTYIN SSTYPE THE INPUT STRING
021236 000717 BR o8 1360 PICKUP ANOTHER CMACTER
021240 104401 001230 48: TYPE $QUES SSTYPE A *2°
021244 000712 BR is *SCLEAR THE BUFFER AND LOOP
021246 111337 021320 38: MOV8  (R3).9$ {3ECHO THE CHARACTER
021252 104401 021320 TYPE  ,9%
021256 122723 000015 (MPE  #15, (RD)+ :CHECK FOR RETURN
021262 001305 BNE 2$ 1:L00P IF NOT RETURN
021264 105063 177777 CLRB  =1(R3) *:CLEAR RETURN (THE 15)
021270 104401 001232 TYPE  ,SLF ::TYPE A LINE FEED
021274 005726 ST (SP)+ *SCLEAN RUBOUT KEY FROM THE STACK
021276 012603 MOV (SP)+,R3 ::RESTORE R3
021300 011646 MOV (SP) ,=(SP) SSADJUST THE STACK AND PUT ADDRESS OF THE
021302 016666 0000046 000002 MOV 4(SPS,2(SP) Iy FIRST ASCI1 CHARACTER ON IT
021310 012766 021322 000004 MOV ASTTYIN.4(SP)
021316 000002 RTI : ;RETURN
021320 000 98: BYTE 0 :STORAGE FOR ASCII CHAR. TO TYPE
021321 000 ‘BYTE 0 : STERMINATOR
021322 $STTYIN: .BLKB 20. *SRESERVE 20. BYTES FOR TTY INPUT
021346 136 103 015 SCNTLC: .ASCIZ /°C/<15><12>  ::CONTROL 'C**
021353 136 125 015 SCNTLU: .ASCIZ /74U/<15><12>  ::CONTROL '\’
021360 136 107 015 SCNTLG: .ASCIZ /746/<15><12>  ::CONTROL 'G'
021365 015 012 123 $MSWR: .ASCIZ <15><12>/SWR = /
021376 040 040 116 SMNEW: .ASCIZ / NEW = /

) .EVEN

3 021410 005737 000042 SHUT:  TST L2 :ANY MONITOR PRESENT ?

4 021414 001002 BNE 1$ :BR IF YES

S 021416 000137 003312 JMP START2 1GO TO ‘START2'

6 021422 005037 001330 18: CLR DRVSEL ‘FUDGE NO DRIVES SELECTED

7 021426 000137 015142 JMP $EOP *RETURN CONTROL TO MONITOR
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1 .SBTTL SCOPE HANDLER ROUTINE

2122233333 32123 283233200 d0R004) 4.

**THIS ROUTINE CONTROLS THE L
*«AND LOAD THE TEST NUMBER(ST

SEQ 0097

AAAANNRARRRNARARARARANNANRNNRACOAAOOOSY

OOPING OF SUBTESTS. IT WILL INCREMENT
STNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)

:«AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

s*THE SWITCH OPTIONS PROVIDED

BY THIS ROUTINE ARE:

caSW14=1 LOOP ON TEST
teSWl1=1 INHIBIT ITERATIONS
2 SW09=1 LOOP ON ERROR
s*CALL
o SCOPE ::SCOPE=]OT
021432 $SCOPE :
021432 104407 CKSWR :sTEST FOR CHANGE IN SOFT=-SWR
021434 032777 040000 157512 18: BIT #B1T14,3SWR 1:LO0P ON PRESENT TEST?
021442 001402 BEQ 98 TINO IF SW14=0
85}223 000137 022014 o8 JMP $OVER 1:JUMP OVER SCOPE POUTINE
AARMASTART OF CODE FOR THF XOR TESTERA#AAA
021450 000416 §XTSTR: BR 6$ ::1F RUNNING ON THE *XOR'' TESTER CHANGE
TITHIS INSTRUCTION TO A 'NOP'' (NOP=240)
021452 013746 000004 MOV NERRVEC,-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
021456 012737 021476 000004 MOV #5$ SNERRVEC  ::SET FOR TIMEOUT
021464 005737 177060 TST ax177060 *:TIME OUT ON XOR?
021470 012637 000004 MOV (SP)+,8#ERRVEC ::RESTORE THE ERROR VECTOR
021474 000531 BR $SVLAD 1360 TO THE NEXT TEST
021476 022626 5%: CMpP (SP)+,(SP)+ ::CLEAR THE STACK AFTER A TIME OUT
021500 012637 000004 MOV (SP)+_S#ERRVEC ::RESTORE THE ERROR VECTOR
021504 000474 BR 7s L:L0OCP ON THE PRESENT TEST
021506 6$:: MMARNEND OF CODE FOR THE XOR TESTERANNAA
021506 105737 001117 28: TSTB  S$ERFLG ::HAS AN ERROR OCCURRED?
021512 001502 BEQ 33 2:BR IF NO
021514 022737 177777 016332 CMP #-1,CPSAVE P SEE IF TIMEOUT WAS PREVIOUSLY RECORDED
021522 001455 BEQ 20058 P:KICK AROUND ROUTINE IF SO
021526 013746 000004 MOV ERRVEC.=(SP)  ::SAVE CONTENTS OF ERROR VECTOR
021530 012737 021546 000004 MOV #20008 .ERRVEC  :-SETUP 'TRAP' RETURN ADDRESS
021536 013737 177766 016332 MoV 177766 .CPSAVE  ::MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
021544 000406 BR 20018
021546 012737 177777 016332 20008: MOV #-1, CPSAVE ::SET CPU ERROR REGISTER TIMEOUT INDICATOR
021554 012716 021562 MOV #20018, (SP) 23SETUP RETURN ADDRESS
021560 000002 RTI
021562 012637 000004 20018: MOV (SP)+,ERRVEC  ;;RESTORE CONTENTS OF ERROR VECTOR
021566 (22737 17777. 016332 2002$: CMP #~1,CPSAVE ::SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
021574 001430 BEQ 2003$ L :BRANCH IF SO
021576 032737 000001 016332 BIT #81700.CPSAVE  ::SEE IF THE POWER MONITOR BIT IS ON
021604 001424 BEQ 2003$ 1:BRANCH TO CONTINUE ROUTINE IF CLEAR
021606 042737 000001 177766 BIC #BIT00,177766  ::CLEAR THE BIT FOUND TO BE SET
021614 013746 001154 MOV SWR, - (SP) *3SAVE SWR ADDF.ESS
021620 017646 000000 MOV a(SP),=(SP) t3SAVE SWR VALUE
021624 012737 000176 001154 MOV #176,SuR *3GET SOFTWARE SWR ADDRESS
021632 011677 157316 MOV (SP) - @SWR *:GET CURRENT SWR VALUE
021636 042777 001000 157310 BIC #81709,3SwR *:DON'T ALLOW LOOP ON ERROR ON THIS ERROR
021644 104177 EMT 177 *1CALL SPECIAL POWER FAIL BIT ERROR CALL
021646 012676 000000 MOV (SP)+,a(SP) “*RESTORE SWR TO ORIGINAL VALUE
021052 012637 001154 MOV (SP)+.SWR SRESTORE SWR ADDRES®
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SCOPE HANDLER ROUTINE

021656 2003s:

021656 123737 001131 001117 CMPB SERMAX ,SERFLG ;:MAX, ERRORS FOR THIS TEST OCCURRED?
021664 101015 BHI 33 ::BR IF NO

021666 032777 001000 157260 BIT #B1709,85WR ::LO0P ON ERROR?

0216764 001404 B8EQ 4$ ::BR IF NO

021676 013737 001124 001122 78%: MOV SLPERR,SLPADR ::SET LOOP ADDRESS TO LAST SCOPE
021704 000443 BR $OVER

021706 105037 001117 43: CLRB $ERFLG ::2ERO THE ERROR FLAG

021712 005037 001220 CLR $STIMES ::CLEAR THE NUMBER OF ITERATIONS TO MAKE
021716 000412 B8R 1$ :2ESCAPE TO THE NEXT TEST

021720 032777 004000 157226 3$: 8IT #8I1T11,3SWR ::INHIBIT ITERATIONS?

021726 001006 BNE 18 ::BR IF YES

021730 005237 001120 INC SICNT :2INCREMENT ITERATION COUNT

021734 023737 001220 001120 CmpP STIMES ,SICNT :2CHECK THE NUMBER OF ITERATIONS MADE
021742 002024 BGE $OVER ::BR IF MORE [TERATION REQUIRED
0217644 012737 000001 001120 1$: MOV #1,81CNT :;REINITIALIZE THE ITERATION COUNTER
02175 013737 022030 001220 MoV SMXCNT,STIMES ::SET NUMBER OF ITERATIONS TO DO
021760 105237 001116 $SVLAD: INCB $TSTNM :;COUNT TEST NUMBERS

021764 113737 001116 001240 MOVv8 STSTNM STESTN :sSET TEST NUMBER IN APT MAILBOX
021772 011637 001122 MOV (SP) ,$LPADR ::SAVE SCOPE LOOP ADDRESS

021776 011637 001124 MoV (SP) ,SLPERR ::SAVE ERROR LOOP ADDRESS

022002 005037 001222 CLR SESCAPE ;:CLEAR THE ESCAPE FROM ERROR ADDRESS
022006 112737 000001 001131 Mov8 #1, SERMAX ::ONLY ALLOW ONE(1) ERROR ON NEXT TEST
022014 013777 001116 157134 SOVER: MOV $STSTNM, SDISPLAY ;;DISPLAY TEST NUMBER

022022 013716 001122 MoV $LPADR, (SP) ::FUDGE RETURN ADDRESS

022026 000002 RTI ::FIXES PS

022030 000001 SMXCNT: 1 :2MAX. NUMBER OF ITERATIONS
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SAVE AND RESTORE RO-R5 ROUTINES

022032

022032 010046

022034 010146

022036 010246

022040 010346

022042 010446

022044 010546

022046 016646 000022

022052 016646 000022
022056 016646 000022
022062 016646 000022

022070 012666 000022
022074 012666 000022
022100 012222 000022

022104 012 000022
022110 012605
022112 012604
022114 012603
022116 012602
022120 012601
022122 012600
022124 000002

.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

e AR R AN RN AR N EANR AR RN AR ANANARAR AN RCAANNAANNANOA NN ORANORSY

**SAVE RO~RS

;*CALL:

. SAVYREG

:*UPON RE

:!

;eTOP===(+16,

st 42===(+18)

;v +4-==RS

s +6===Ré

;v +8-==R3

;*+10---R2

%41 2=-=-=R1

:x414===R)

$SAVREG:
MoV
Moy
MOV
MoV
MOY
MOV
MoV
MoV
MOV
MOV
RT!

:*RESTORE RO=RS

;wCALL:

s RESREG

$RESREG:
MOV
MoV
MOY
MOV
MOV
MOV
MOV
MOV
MoV
MOV

RO,=-(SP)
R1,=(S™)
R2.=(SP)
R3,-(SP)
R4 ,=(SP)
RS.=(SP)
22(SP) ,=(SP)
22(SP) ,=(SP)
22(SP) ,-(SP)
22(SP) ,=(SP)

(SP)+,RO

A
TURN FROM SSAVREG THE STACK WILL

::PUSH RO
2 :PUSH R
::PUSH R2
::PUSH R3
::PUSH R4
::PUSH RS
::SAVE PS
::SAVE PC
::SAVE PS
::SAVE PC

: :RESTORE
; sRESTORE
2 JRESTORE

LOOK LIKE:

222222

OF
OF
OF
OF

PC
PS
PC

STACK
STACK
STACK
STACK
STACK
STACK
MAIN FLOW
MAIN FLOW
CALL

CALL

OF CALL
OF CALL
OF MAIN FLOW

;;RESTORE PS OF MAIN FLOW
::POP STACK INTO RS
::POP STACK INTO R4
::POP STACK INTO R3
::POP STACK INTO R2
:;POP STACK INTO P1
:;POP STACK INTO RO

SEQ 0099
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TRAP DECODER

02¢126
022130

022162
022164

022174
022176

022210

010046
016600
005740
111000
006300
016000
000200

011646
016666
000002

022070

000002

022162

000004 000002

.SBTTL TRAP DECODER

SEQ 0100

AR AR AR AN RANRAR RN T AR ARARARARNANANAACRANAANARARCORRNAOANS

S*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THF '‘TRAP'’' INSTRUCTION

<«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.

$TRAP: MOV
Moy
TST
MOovB
ASL
MOV

RTS

RO,=(SP)
2(SP) ,RO
-(R0O)

(RO) ,RC

RO
$TPPAD(RO) ,RO
RO

228
; :BACKUP BY 2

:2SAVE RO
:2GET TRAP ADDRESS

:;GET RIGHT BYTE OF TRAP
::POSITION FOR INDEXING

;s INDEX TO TABLE
::60 TO ROUTINE

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

;:MOVE THE PC DOWN
;sMOVE THE PSW DOWN
2 sRESTORE THE PSW

$TRAP2: MOV
MOV
RTI

($P),=(SP)
4(SP),2(SP)

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE °''TRAP'' INSTRUCTION.

: ROUTINE

- e 5> ap e >

$TRPAD :

STYPON
$TYPDS

$GTSWR
$CKSWR

SRDCHR
SRDLIN

$TRAP?
:;CALL=TYPE
22CALL=TYPOC
::CALL=TYPOS
:2CALL=TYPON
$2CALL=TYPDS

;s CALL=GTSt!™
;s CALL=CKSWR

;s CALL=RDCHR
2 CALL=RDLIN

$SAVREG . ;CALL=SAVREG
$RESREG ..;CALL=RESREG

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(106403)
TRAP+4(104404)
TRAP+5(104405)

TRAP+6(104406)

TRAP+7(104407)
TRAP+10(1044
TRAP+11(1044
TRAP+12(1044
TRAP+13(1044

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZERUS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN)

GET SOFT=-SWR SETTING

TEST FOR CHANGE IN SOFT-SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
SAVE RO-R5 ROUTINE

RESTORE RO-R5 ROUTINE

—
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SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

022212 016637
022220 012746
022224 004737
022230 062716
022234 012666
022240 000207
022242 000000

000002 022242
022242
022246
000005
000002

000000

.SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

L L L L L L L L b b ibivbindviaivieiobeiuiniaieb v
*THIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN
:g:E{GNED DECIMAL ASCIZ NUMBER.

i MoV NUMBER, - (SP) ..PUT BINARY NUMBER ON THE STA(K
ot JSR PC,a#$5820 s CALL
o RETURN : :ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK
$S82D: MOV 2(SP),1$ :SAVE BINARY NUMBER
MOV #18$,-(SP) ,.SET POINTER
JSR PC,a¥#$DB2D ..CALL DOUBLE LENGTH CONVERT
ADD #5,(SP) sONLY ALLOW FIVE CHARACTERS
MOV (SP)+,2(SP) ..PICKUP POINTER
RTS PC s ;RETURN
18: .WORD 0,0

SEQ 0101
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DOUBLE LENGTH BINARY TO DECIMAL ASCII LONVERT ROUTINE

.SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII1 CONVERT ROUTINE

: cANR AR AN ARARAANN RN TR ANANARNRRCRARENANR A AN RAAARAAA AR RAAARAON

:2THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED
;*DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE

+«POSITIVE.
taCALL
o ¥ MOV #PNTR,={(SP)
S JSR PC,ar$DB2D
;v RETURN
022246 104412 $DB2D: SAVREG
022250 016602 000002 MOV 2(SP) .R2
0222564 012700 022426 MOV #SDECVL ,RO
022260 010066 000002 MOV RO,2(SP)
022264 012201 MOV (R2)+,R1
022266 012202 MOV (R2)+.R2
022270 012737 000012 022344 MOV #10.,4$
022276 012704 022356 MOV ASTNPWR , R4
022302 012705 022360 MOV #STNPWR+2,RS
022306 005003 18: CLR R3
022310 161401 28: SUS (R4) R
022312 005602 SBC R2
022314 1561502 SUB (RS) ,R2
022316 002402 BLT 3$
022320 005203 INC R3
022322 000772 BR 23
022324 062401 3$: ADD (R4) +,R1
022326 005502 ADC R2
022330 062402 ADD (R4) +,R2
022332 022525 CMP (RS)+.(RS) ¢
022334 052703 000060 BIS #'0,RS
022340 110320 MOVB  R3,(R0O)+
022342 005327 DEC (PC)+
022344 000000 48: WORD 0
022346 001357 BNE 1$
022350 105020 CLRB  (RO)+
022352 104413 RESREG
022356 000207 RTS PC
022356 145000 $TNPWR: 145000

O~
W

O~NEWN=

~J
wn
o

o
)
1J
P
o
N
O
N
W
H
LAY
o
O=O—2ON) =2 =2 ONI =N =2 N
&H W
2 &S
N
o

022414 000000

;sPOINTER TO LOW WORD OF BINARY NUMBER
:sTHE FIRST ADDRESS OF ASCIZ
::1S ON THE STACK

;s SAVE REGISTERS

::PICKUP THE DATA POINTER

;sGET ADDRESS OF °''SDECVL'’ STRING

:2PUT ADDRESS OF ASCIZ STRING ON STACK
;:PICKUP THE BINARY NUMBER

;:SET UP TO DO 10 CONVERSIONS
:;ADDRESS OF TEN POWER

:;CLEAR PARTIAL
:2SUBTRACT TEN POWER
::8R 1F TEN POWER TO LARGE
:2ADD 1 TO PARTIAL

::LO0P

::RESTORE SUBTRACTED VALUE
::MOVE TO NEXT TEN POWER
: 2CHANGE PARTIAL TO ASCII
c2SAVE IT

2 :DONE?

::BR IF NO

: ;TERMINATOR

::RESTORE REGISTERS

2 ;RETURN

:21.,0E09

:21.0€08

::1.0E07

:21.0€06

;:1.0€05

::1.0E04

:21.0€03

:21.0E02

SEa 0102
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DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

022416 000012 12 ::1.0€01

022420 000000 0

022422 000001 1 ::1.0E00

022424 000000 0

022426 SDECVL: .BLKB  12. :TRESERVE STORAGE FOR ASCII STRING
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TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS

.SBTTL TYPE NUMZ®ICAL ASCIZ STRING SUPPRESS LEADING ZEROS

022442

022476
02500

010046
016600
105710
001403
122720
001773
005300
010037
104401
000000
012600
012616
000207

000004

000060

022472

s 2332222222222 2223338323283 2323383222320 2202 iRttt diddidd)y)

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

s*CALL
o ¥

*

$SUPRS:
1$:

2%:

3s:

MOV
JSR

MOV
MOV
TST8
BEQ
CMPB
BEQ
DEC
MoV
TYPE
.WORD
MOV
MoV
RTS

#NUMADR , = (SP)
PC.,3#$SUPRS

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

2$
#'0,(RO}+
1$

RO

RO,3$

0

(SP)+,R0
(SP)+,(SP)
PC

2sFIRST ADDRESS OF ASCIZ STRING

: :SAVE RO

::PICKUP THE POINTER

: : TERMINATEOR?

::BR IF YES .
;31 THIS AN ASCII '0" 2
::BR IF YES

: :BACKUP BY *9"

::SAVE FOR TYPING

2260 TYPE

:2ASCIZ POINTER GOES HERE
:;RESTPRE RO

:2R7STORE THE STACK
:2RETURN

SEQ 0104
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RANDOM NUMBER GENERATOR ROUTINE

022502

022502 010046

022504 010146

022506 010246

022510 013700 022602
022514 013701 022600
022520 012702 17777
022524 006300

022526 006101

022530 005202

022532 001374

022534 063700 022602

022542 063701 022600
022546 062700 001057

022554 062701 047401
022560 010037 022602

022564 010137 022600
022570 012602
022572 012601
0225764 012600
022576 000207
022600 176543
022602 123456

.SBTTL RANDOM NUMBER GENERATOR ROUTINE

S 1232223223222322231 3223222222323 3208222002 22232222002 200l 2dnddd;

:#THIS ROUTINE IS A DOUBLt PRECISION PSEUDO RANDOM NUMBER GENERATOR
;*WITH A RANGE OF 0 TO 2(+33)-1.

s+CALL:

»

18:

$SHINUM:
$LONUM:

JSR

RETURN

MoV
MOV
MOV
MoV
MOV
MOV
ASL
ROL
INC
BNE
ADD
ADC
ADD
ADD
ADC
ADD
MOV
MOV
MOV
MoV
MOV
RTS
.WORD
.WORD

PC.SRAND

RO,=-(SP)
R1,-{SP)
R2,=(SP)
$LONUM,RO
SHINUM,R1
#-7,R2

RO

R1

R2
1$
$LONUM,RO
R1

SHINUM,R1
#1057 ,RO

R1
#47401,R1
RO, SLONUM
R1,SHINUM
(SP)+,R¢
(SP) +,R1
(SP)+,R0

PC
176543
123456

::CALL THE ROUTINE
::RETURN HERE THE RANDOM
:NUMBER WILL BE IN

;s SHINUM, SLONUM

::PUSH RO ION STACK

::PUSH R1 ON STACK

::PUSH R2 ON STACK

::SET RO WITH LOW

::SET RY WITH HIGH

JsSET SHIFT COUNT

:2SHIFT RO LEFT AND
:;ROTATE CARRY INTO R1 AND
:2CHECK FOR DONE
J:CONTINUE SHIFT LOOP
::ADD NUMBER TO MAKE X 129
: :PROPOGATE CARRY

::ADD NUMBER TO MAKE X 129
23ADD LOW CONSTANT

: :PROPOGATE CARRY

;2ADD HIGH CONSTANT

::SAVE RO

::SAVE R1

:2POP STACK INTO R2

:;POP STACK INTO R1

::POP STACK INTO RO

: :RETURN

SEQ 0105
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INTEGER DIVIDE ROUTINE

.SBTTL INTEGER DIVIDE ROUTINE

2

3

4

5

6

7

8

9 s*CALL:
10 ]

1" o ®

12 oW MOV DIVISOR,~(SP)
13 o JSR PC,$DIV
}g o RETURN

13
19 A STACK NO ERROR
:t .............

18 ok TOP REMAINDER
19 % +2 QUOTIENT
20 T
21 i
24 022604 104412 $DIV: SAVREG
25 022606 016605 000026 MOV 26(SP) ,RS
26 022612 005004 CLR R4

27 022614 016602 000030 MOV 30(SP) ,R2
28 022620 016603 000032 MOV 32(SP) ,R3
29 022624 005000 CLR RO

30 022626 005001 CLR R1
31 022630 004737 022652 JSR PC.M.DPID
32 022634 010166 000030 MOV R1.,30(SP)
33 022640 010366 000032 MOV R3,32(SP)
34 02644 104413 RESREG

35 022646 012616 MOV (SP)+, (SP)
36 022650 000207 RTS PC

s RN AR AN A AN AR RNANT RN RN RN R AANRANRANANRARAANA RN A NSO TORY

;*THIS ROUTINE WILL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER
:*DIVIDEND BY A 16-BIT TWO'S COMPLEMENT INTEGER DIVISOR GIVING

:*A 16-B]T TWO'S COMPLEMENT INTEGER QUOTIENT AND A 16-BIT _REMAINDER.
;*DIVISION WILL BE PERFORMED SO THAT THE REMAINDER IS OF THE

s*SAME SIGN AS THE DIVIDEND.

MOV LOW DIVIDEND,=(SP) :sTHE HIGH DIVIDEND MUST BE < 1/2
MOV HIGH DIVIDEND,-(SP) :;AS LARGE AS THE DIVISOR

:sQUOTJENT & REMAINDER ARE ON THE STACK

OVERFLOW DIVIDE BY 2ERO
ALL ZEROS ALL ONES
ALL ZEROS ALL ONES

NOTE: THIS RCUTINE WILL LINK TO THE DIVISION SUBROUTINE ('M.DPID').

:STORE RO ~ RS

:DJVISOR

;OTHER DIVISOR WORD

sUPPER DIVIDEND WORD

;LOWER DIVIDEND WORD

sCLEAR OTHER DIVIDEND REGISTERS

;G0 TO THE DIVIDE ROUTINE
sREMAINDER ON THE STACK
JQUOTIENT ON THE STACK
;RESTORE RO = R5

;MOVE RETURN UP THE STACK

SEQ 0106 .
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DOUBLE PRECISION DIVISION SUBROUTINE

JION = RO-R1 (RO=MSD)
ON = R2-R3 (R2=MSD)

:COUNTER FOR DIVISION CYCLES
sHIGH ORDER

:LOW ORDER DIVISOR TO THE STACK
sFORM NEGATIVE

;VERSION OF THE DIVISOR

;PERFORM THE INITIAL SUBTRACTION

s 1F CARRY THEN OVERFLOW HAS OCCURRED
sTHIS IS A LONGER LASTING CARRY BIT

sTEST ''CARRY'’ INDICATOR
;1IF NO "‘CARRY'' THEN ADD ELSE SUBTRACT
;CLEAR UP FOR NEXT TIME

sADD ~(DIVISOR)
:SET "'CARRY*’

;ADD +(DIVISOR)
;SET *‘CARRY"’

:SET ..CARRYH

;TEST THE UPDATE INDICATOR
+IF ZERO FORGET 17

:NO CARRY POSSIBLE HERE
;DECREMENT COUNTER

JBRANCH IF MORE TO DO

sADJUST STACK BY & WORDS

} .SBTTL DOUBLE PRECISION DIVISION SUBROUTINE
3 s CALL
g . JSR PC M.DPID
6 ; DIVIDEND = RO-R1-R2-R3 (RO=MSD)
g ; 0IVISOR = R4~RS (R&4=MSD)
18 ;RETURN
11 : REMAINDER AFTER DIVIS
}g ; QUOTIENT AFTER DIVISI
14 022652 012746 000040 M.OPID: MOV #40,~(SP)
15 022656 010446 MOV R4, =(SP)
16 022660 010546 MOV RS,=(SP)
17 022662 005466 000002 NEG 2($P)
18 022666 005416 " asP
19 022670 005666 000002 SBC 2(SP)
20 022674 061601 ADD asP,R1
21 022676 005500 ADC RO
22 022700 066600 000002 ADD 2(SP) RO
23 022704 103445 BCS M.DP50
24 022706 005046 CLR -(SP)
25 022710 006103 M.DP40: ROL R3
26 022712 006102 ROL R2
27 022714 006101 ROL R1
28 022716 006100 ROL RO
29 022720 005716 ST asP
30 022722 001410 BEQ M.DP41
31 022724 005016 CLR asp
32 022726 066601 000002 ADD 2(SP) ,R1
33 022732 005500 ADC RO
3% 022734 005516 ADC aspP ;o1
35 022736 06660C 000004 ADD 4(SP) ,RO: <~
36 022742 000404 BR M.DP42
37 022744 060501 M.DP41: ADD RS.R1
38 022746 005500 ADC RO
39 022750 005516 ADC asP ;1
40 022752 060400 ADD RG,RO i<~
41 022754 005516 M.DP42: ADC asP
42 022756 005716 ST asP
43 022760 001401 BEQ .+ ;=>
44 022762 005203 INC R3 ;o1
45 022764 005366 000006 DEC 6(SP)  :¢-
46 022770 003347 BGT M.DP40
47 022772 006003 ROR R3
48 02277« 103404 BCS M.DP44
49 022776 060501 ADD R5,R1
50 023000 005500 ADC RO
51 023002 060400 ADD R4 ,RO
52 023004 000241 cLe
53 023006 006103 M.DP44: ROL R3
54 023010 062706 000010 ADD #10,5P
55 023014 000242 Ly
56 023016 000207 RTS PC
57 023020 062706 000006 M.DPS0: ADD #6,SP

SEQ 0107

]




SEQ 0108
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1 :THIS ROUTINE IS USED TO INCREMENT THE ERROR COUNT FOR EACH DRIVE BEING
2 ‘TESTED. IF THE TOTAL ERRORS ON ANY DRIVE EXCEEDS THE MAXIMUM ALLOWABLE
3 *ERRORS DESIGNATED IN LOCATION 'ERMAX', A MESSAGE WILL BE TYPED AND THE
2 *DRIVE IN ERROR WILL BE DROPPED FROM THE TEST.

6 023030 010046 INCEC: MOV RO,=(SP) :SAVE RO

7 023032 013700 031366 MOV RMADR , RO :GET RM BASE ADDRESS

8 023036 016000 000010 MOV RMCS2(RO),RO  :GET CONTENTS OF RM(CS2
9 023042 042700 177770 BIC #4C7.RO *SAVE UNIT SELECT BITS

10 023046 136037 031356 001330 BITB  ATABIT(RO),DRVSEL :WAS THIS ORIVE SELECTED FOR TEST

11 023054 001432 BEQ 1% :BR IF NO

12 023056 105260 001512 INCB  ERRCN(ROQ) *INCREMENT ERROR COUNT

13 023062 126037 001512 001316 CMPB  ERRCN(RO) ,ERMAX :EXCEEDED ERROR LIMIT ?

14 023070 1034264 BLO 18 :BR IF NO

15 023072 104401 001231 TYPE  ,SCRLF :CR-LF

16 023076 104401 037273 TYPE  .MSDR]V STYPE °*DRIVE®

17 023102 010046 MOV RO,=-(SP) ::SAVE RO FOR TYPEOQUT

023106 104403 TYPOS ::G0 TYPE--OCTAL ASCII
023106 002 .BYTE 2 S3TYPE 2 DIGIT(S)
023107 000 .BYTE 0 : :SUPPRESS LEADING ZEROS

18 023110 104401 037302 TYPE  .DROP “TYPE * DROPPED'

19 023114 104401 037160 TYPE  .COMMA STYPE ', °

20 023120 104407 037313 TYPE  .EXCEED STYPE 'EXCEEDED MAXIMUM ERROR LIMIT'

21 023124 146037 031356 001330 BICB  ATABIT(RO),DRVSEL :DESELECT DRIVE FROM TEST

22 023132 005337 015314 DEC $SEOPCT SADJUST YEOP' COUNT

23 023136 000137 015142 JMP $EOP ‘RETURN TO SEOP

24 023142 012600 1$: MOV (SP)+,R0 *RESTORE RO

gg 023144 000207 RTS PC

27 :THIS SUBROUTINE CLEARS THE MASSBUS CONTROLLER, MASSBUS ADAPTER,

gg :G:ELDRIVERS. THEN SELECTS THE DRIVE.

gg ; JSR PC.CNTCLR ;CALL TO ROUTINE

32 )

33 023146 013704 031366 CNTCLR: MOV RMADR , R4 :GET RMCS1 BASE ADDRESS

3%, 023152 012766 000040 000010 MOV #CLR,RMCS2(R4) :ISSUE MASSBUS CLEAR AND

35 023160 042737 127770 001352 BIC #4C7.CHKDRV *SAVE UNIT SELECT BITS

36 023166 013764 001352 000010 MOV CHKDRY ,RMCS2 (R4) <SELECT THE DRIVE

gg 023174 000207 RTS PC :RETURN

39 ;SET 'LPTAVL'® TO THE PROPER STATE.

40 ““LPTAVL = 0 IF NO LINE PRINTER AVAILABLE

25 :CkEIAVL = 1 IF LINE PRINTER IS AVAILABLE

43 : JSR PC.LP.AVL

2§ M RETURN

46 023176 005037 001326 LP.AVL: CLR LPTAVL :START WITH NO PRINTER AVAIABLE

47 023202 012737 023226 000004 MOV #13 ,ERRVEC :SETUP THE TIMEOUT VECTOR

48 023210 005037 000006 CLR ERRVE( +2

49 023214 005777 156334 ST aLPS .1S THERE A LINE PRINTER?

50 023220 005237 001326 INC LPTAVL ;YES=-SEY AVAILABLE SWITCH

51 0232264 000401 BR F1 3

52 023226 022626 1$: cMP (SP)+,(SP)+ :NO~=POP STACK

53 023230 012737 000006 000004 2$: MOV NERRVEC+2,ERRVEC :RESTORE TIMEOUT VECTOR

54 023236 000207 RTS PC :RETURN
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55

56 :THIS ROUTINE WIL

57 AND IF THERE IS

58 'TLKSTA wILL IN

59 : 0= NO CLOCK

60 te1= KW11=P

61 te1z KW1T=L

62 STHIS ROUTINE WILL ALSO

63 "PER CLOCK TICK IN MILL

64 S(TIME PER CLOCK TICK I

65 ‘PER SW00.

66 : SW00= o - 60HZ

67 1SW00=1 ~- SOHZ

68 :CALL

69 : JSR PC,ST.CLK
;9 : RETURN

72 023240 010146 ST.CLK: MOV R1,-(SP)

73 023242 012701 000006 MOV NERRVEC+2,R1
76 023246 011146 MOV (R1),=(SP)
75 023250 005011 CLR (R1)

76 023252 014146 . MOV ~(R1),~(SP)
77 023254 012711 023304 MOV #1$,(R1)

78 023260 005037 001342 CLR CLKSTA

79 023264 005777 156244 3 PKCS

80 023270 012737 000001 001342 MOV #1,CLKSTA
81 023276 004737 023406 JSR PC.ST.PCLK
82 023302 000414 BR 3s

83 023304 022626 1$: cMP (SP)+,(SP)+
84 023306 012711 023332 MOV #28,(R1)

85 023312 005777 156230 TST aLKS

86 023316 012737 177777 001342 MOV #-1,CLKSTA
87 023324 004737 023450 JSR PC,ST.LCLK
88 023330 000401 BR 38

89 023332 022626 28: CMP (SP)+,(SP)+
90 023334 012621 3s: MOV (SP)+,(R1)+
91 023336 012621 MOV (SP)+.(R1)+
92 023340 012601 MOV (SP)+.R1

93 023342 032737 000100 001314 BIT #5W06.C. SWR
94 023350 001407 BEQ 43

95 023352 012737 000020 001344 MOV #20, TICKMS
96 023360 012737 047040 001346 MOV #20000. ,T1CKUS
97 023366 000406 BR 5$

98 023370 012737 000016 001344 4$: MOV 6. TICKMS
99 023376 012737 040432 001346 MOV #16666.,T1CKUS
}8? 023404 000207 58: RTS PC
102 023406 ST.PCLK:
103 023406 032737 000040 001314 8IT #SW05.C.SWR
106 023416 001014 BNE 1%

105 023416 012777 023504 156104 MOV #SRVCLK ,3PKV
106 023424 012777 000300 156100 MOV :300 aPKV+2
107 023432 012777 000001 156076 MOV aPKB

}83 023440 012777 000115 156066 MOV n1is aPKCS
}}? 023446 000207 1$: RTS PC

L DETERMINE IF THERE IS A CLOCK ON THE SYSTEM
IT WILL SETUP THE VECTOR AND START THE CLOCK
DICATE THE CLOCK TYPE

SETUP ‘'TICKMS'' (TIME
ISECONDS) AND ‘‘TICKUS'’
N MICROSECONDS) AS

;SAVE R1
;SAVE AND SETUP TIMEOUT VECTOR

;LEVEL O

;GO TO 18 ON TIMEOUT

:SET CLOCK STATUS TO NO CLOCK
;1S THERE A KW11-P?
sYES==SET STATUS TO Kw11-P
:START THE KW11-P

:G0 _TO EXIT

:CLEAN UP THE STACK

;IF TIMEOUT GO TO 28

:1S THERE A KW11-L?

;YES== SET STATUS TO Kw11-L
g;?RT THE KW11-L

sCLEAN UP THE STACK
;RESTORE THE TIMEOUT VECTOR

:RESTORE R1
;SOHZ OR 60HZ?
;BRANCH IF 60
:SETUP TIME PER
:TICK FOR 50HZ

;SETUP TIME PER
sTICK FOR 60HZ
:RETURN

sALLOW SOF TWARE TIMEOUTS?
:NO=-BRANCH
;SETUP THE KW11-P VECTOR

sCOUNT ONE TICK

s INT.EN. ", COUNT DOWN'', *MODE 1 (REPEAT)",

SLINE FREQ™, AND "RUN"
RETURN

SEQ 0110
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006216

000040
023504

000300
000100

001344
035034

013377
000000
002456
002726

000001
000036
000036
160400
000035
000035
161000
002352
000400
177776

000011

000002

002426
002426

001314

156054
156050
156044

001332
001334

001314

002426
002430
001452

002426
002430
001452

ST.LCLK:
BIT

18:
SRVCLK:

BNE
MoV
MOV
MOV
RTS

MoV
JSR
RTI

#SW05,C.SWR
1%

#SRVCLK,8LKV

#300,aLKV+2
gzOO.GLKS

TICKMS,~(SP)

PC,.RMTMR

:ALLOW SOFTWARE TIMEOUTS?
;NO=--BRANCH
:SETUP THE KW11=-L VECTOR

;START THE KW11-L
sRETURN

;TIME PER TICK IN MILLISECONDS
;COUNT THE ELASPED TIME
sRETURN AFTER INTERRUPT

:THIS ROUTINE SETS UP DEFAULT PARAMETER VALUES WHEN THE PROGRAM IS
:STARTED OR WHEN THE VALUE OF 8ITO0 IN ‘C.SWR' IS CHANGED.

sCALL

LODFLT:

18:

3$:

($:
5$:

6%:

7$:

JSR
RETURN

MOV
MoV
Mov
MOV
MoV
MOV
MovY
MOV
MOV
MOv
CMP
BLO
BIT
BNE
MOV
MOV
MOV
B8R
Mov
MOV
MOV
MOV
TST
BEQ
BIT
BEQ
MoV
MOV
MOV
ASR
BCC
ADD
DEC
BNE
TST
CMP
8LOS
MOV

PC,LODFLT

RO,=(SP)
R1,-(SP)
R2,~(SP)
R3,=(SP)

#18377,1STNMS

#0,TSTNMS+2
#DFLT,RO

#PRMPT ,R1
(R1)

8s
#31708,3(R1)+
5%

-2(R1) ,R2
(R2),=(SP)

#9. R3
(sPS
78
#2,R2
R3

63

(SP)+
gg?).PRHLHT+16
PRMLMT+16, (R2)

1
#81T00,C.SWR
3s

#30. ,PRMLMT+16
#30. ,PRMLMT+20
z-<256.t31.>.TRC

s
#29. .PRMLMT+16
#29.  PRMLMT+20
#-<256.+30.>, TRCKW(

::PUSH RO ON STACK

1:PUSH R1 ON STACK

S3PUSH R2 ON STACK

1:PUSH R3 ON STACK

SSELECT TESTS 0-7(SEEK) AND 11,12 & 14(TIMING)
SSELECT TESTS

‘DEFAULT PARAMETERS POINTER

STABLE POINTER

+STOP ADDRESS

*MOVE DEFAULT PARAMETERS INTO

SRUN TIME TABLES *+ DONE?

:NO--BRANCH

216 BIT MODE ?

*BR IF 18 BJT MODE

SSET 'FS' LIMIT TO 30.

SSET 'LS* LIMIT TO 30.

KWC -WORD COUNT FOR A 16 BIT TRACK

: CONTINUE
SSET 'FS® LIMIT TO 29.

SSET 'LS* LIMIT 1O 29.

:WORD COUNT FOR AN 18 BIT TRACK
<ADDRESS OF PARAMETER POINTER TABLE

*END OF THE TABLE ?

‘BR IF END

Y'LS* SELECTED ?

‘BR IF NOT

‘PARAMETER TABLE ADDRESS

"PARAMETER ALLOCATION BITS

‘NUMBER OF PARAMETERS (MAXIMUM) BEFORE °LS®
*COUNT THE PARAMETER

‘BR IF NOT USED

T INCREMENT THE PARAMETER TABLE ADDRESS
SCOUNT THE PARAMETER

*BR IF NOT THERE YET

*CORRECT THE STACK POINTER

YIS 'LS' TOO LARGE FOR THE MODE SELECTZD ?
‘BR IF NCT

*RESET VALUE FOR MODE USED

SE@ 0111
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002352
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002320
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002422

000200
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000173

000105
000105

001374

BR

Mov
MOV
MoV
MOV
RTS
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5%

(SP)+,R3
(SP)+ ,R2
(SP)+ R1
(SP)+ RO
PC

SEQ 0112

; CONTINUE

::POP STACK INTO R3
;:POP STACK INTO R2
;sPOP STACK INTO R1
;:POP _STACK INTO RO
sRETURN

:THIS ROUTINE FILLS THE PARAMETER TABLE THE CURRENT TEST.

+ CALL

LODPRM:

1%:

2$:
38:

48:

MOV
JSk
RETURN

MOY
MOV
MOV
CLR
Mov8
ASL
MOV
MOV
MOV
MOV
ASR
BCC
MOV
B8R
CLR
CMP
BEQ
MOV
BR

MoV
MoV
MoV
RTS

#TESTNUM, ST
PC.LODPRM

R1,-(SP)
R2,=(SP)
R4 ,=(SP)

R4
:TSTNH.R‘

4
PRMPT (R4) R
#PRM_R2
CHKDRV R4
(R1)+,(R2)+
PRM

STNM ;LOAD THE TEST NUMBER

::PUSH R ON STACK
::PUSH R2 ON STA(CK
:+PUSH R4 ON STACK
:CLEAR R4
:GET THE TEST NUMBER
:SETUP TO ADDRESS WORDS
1 ;GET THE TEST'S PARAMETER TABLE ADDRESS
JPARAMETER EXECUTION TABLE
;GET DRIVE ADDRESS
:LOAD PARAMETER SPECIFIER
:IS THIS PARAMETER USED IN THE TEST ?
:B8R IF NOT

2% :

(R1)+,(R2)+ :LOAD THE VALUE

3s :CONT INUE

(R2)+ ;CLEAR THE UNUSED PARAMETER LOCATION
#PAT+2 ,R2 JFIN]JSHED ?

43 :BR IF YES

PRMLMT+12,LSTRK ;GET LAST TRACK FOR AN RM80
13 :KEEP GOING

(SP) + R4 :2POP STACK INTO R4

(SP)+ ,R2 ::POP STACK INTO R2

(SP)+ ,R1 ::POP STACK INTO R1

PC JRETURN

:THIS ROUTINE LOADS A READ HEADER AND DATA COMMAND OR A SEEK COMMAND
<INTO DPB.B+2 AND DPB.C+2, DEPENDING ON THE STATE GF '‘CONTROL SWITCH'

:BITO7.
s CALL

LDCMD:

1%:
2%:

JSR
RETURN

BIT
BNE
MOV
MOV
BR

MOV
MOV
RTS

PC.LDCMD

#5W07,C.SWR
1%

#READHD ,DP8B
SgEADHD.DPB

#SEEK ,DPB.B+2

;00 EXPLICIT SEEKS?

s YES=--BRANCH

sNO=-=SET UP FOR READ HEADER AND
sDATA COMMAND

;SETUP FOR SEEK COMMAND

08’2
L#2

#SEEK,DPB.C+2
PC

:THIS ROUTINE WILL CALL THE RM80 DRIVER AND THEN WAIT ON THE FUNCTION

-
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POMNORIMNINININ NN NN NI NN
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234 024174
235
236 024202
237 024204
238 024212
239 024214
024214
240 024216
241 026224
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004037
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036702

o000
QOO

— el b
NN
OO

;7O COMPLETE. IF AN ERROR OCCURS IT IS REPORTED.

s CALL
: FILL 'DPB'' WITH COMMAND INFORMAT]ION
; JSR RO, CALL.A
; RETURN
CALL.A: CLR $ESCAPE :NO ESCAPE ADDRESS
JSR RO,RM80 :CALL RMBO DRIVER
DPB.A
BR CALL.A
1$: ST DPB.A+16 :DONE?
BEQ 1% *NO=-=L00P
BPL 58 "BRANCH IF NO ERROR
MOV #38,$ESCAPE *:ESCAPE TO 38 ON ERKOR
MOV DPB.A+12,CYL.DS :CYLINDER
MOVE  DPB.A+11.TRK.DS :TRACK
MOVB  DPB.A+10.SEC.DS :SECTOR
MOV #DPB.A+16,-(SP) :STATUS/ERROR INDICATOR ADDRESS
JSR PC, ERINDX *FORM DISPATCH INDEX
ADD (SP)+,PC *REPORT PROPER ERROR
EMT 41 *NON=EXIST DRIVE
EMT 42 *PORT TIMEOUT
EMT 43 *UNSAFE ERROR
EMT 4% *NON-1/0 ERROR
NOP 1TO SYNC THE CALLING SEQ OF ERINDX
ST RM.REG*RMER1  :ANY DRIVE ERROR
BNE 23 *BRANCH IF SO
BIT #8SE ,RM.REG+RMER? :BAD SPOT ERROR
’s BNE 4 ;BRANCH IF SO
EMT 45
3$: 81T #SK1 ,RM.REG+RMER2 :SKI ERROR ?
BEQ (3 :BR IF ND
JSR RO,CALL.R D0 RECALIBRATE COMMAND
48: MOV DPB.A+16,-(SP) :STATUS WORD
JSR PC,LOP.CK ‘SEE IF LOOP, ABORT, OR CONTINUE
5%: RTS RO *RETURN

;THIS ROUTINE IS THE SAME AS '‘CALL.A’’ EXCEPT FOR THE DPB USED AND IF
sTHE COMMAND IS A READ HEADER AND DATA THE HEADER (CYLINDER, TRACK,
sAND SECTOR) READ IS CHECKED FOR VALIDITY.

s CALL

; FILL DPB

: JSR RO,CALL.B

H RETURN

CALL.B: CLR $ESCAPE sNO ESCAPE ADDRESS
CLR DPB.B+$SSENB sCLEAR SKIP SECTOR ENABLED INDICATOR
JSR RO,RM80 ;CALL RM80 DRIVER
DPB.8
8R CALL.8B

18: TST DPB.B+16 +DONE?
BEQ 1% :NO=-~BRANCH
BPL 5$ ;BRANCH IF NOQ ERROR
MoV #38,SESCAPE ::ESCAPE TO 3% ON ERROR
MOV pDPB8.8B+12,CYL.DS ;CYLINDER
Movs DPB.B+11,TRK.DS ;TRACK

SEQ 0113

1
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024316 113737 036540 001370
024324 012746 036546
024330 004737 025062
024334 062607
024336 104041
024340 104042
024342 104043
024344 1040644
265 024346 000240
266 024350 005737 036654
267 024354 001404
268 026356 022737 000200 036654
269 024364 001420
270 024366 032737 100000 036702
271 024374 001033
272 0264376 104045
273 0264400 032737 040000 036702
274 024406 001402
275 024410 004037 024710
276 024414 013746 036546
277 024420 004737 025022
278 024426 000410
279 0264426 123727 036532 000173

281 024436 004037 025302

284 024446 032737 040000 001314
286 024456 004037 025220
288 024464 000200

296 024466 005037 001222
297 024472 005037 036572
298 024476 004037 032054

301 024506 005737 036570

303 024514 100055
304 024516 012737 024622 001222
305 024524 013737 0356564 001366
024532 113737 036563 001372
024540 113737 036562 001370
024546 012746 036570
024552 004737 025062
024556 062607
024560 104041
024562 104042
024564 104043

2$:

3$:

48:

5%:

68:

7%:

MOVB  DPB.B+10,SEC.DS ;SECTOR

MOV #DPB.B+16,-(SP) :STATUS/ERROR INDICATOR ADDRESS
JSR PC,ERINDX *FORM DISPATCH INDEX

ADD (SP)+,PC ‘REPORT PROPER ERROR

EMT 4 *NON-EXIST DRIVE

EMT 42 ‘PORT TIMEOUT

EMT 43 *UNSAFE ERROR

EMT 44 *NON=I/0 ERROR

NOP ;10 SYNC THE CALLING SEQ OF ERINDX: RT.
TST RM.REG+RMER1 DRIVE ERROR ?

BEQ 2$ R IF NOT

ggg ggce LRM. nec+ansn1 . gee IF ONLY "HCE' SET
BIT #8SE,RM. REG+RHER? :BAD SPOT ERROR

g=$ 7; *BRANCH IF SO

BIT #5K1,RM.REG+RMER2 :SKI1 ERROR ?

BEQ 43 BR IF NO

JSR RO, CALL.R ‘DO RECALIBRATE COMMAND

MOV DPB.B+16,~(SP) :STATUS WORD

JSR PC.LOP.CK *SEE IF LOOP, ABORT, OR CONTINUE
BR 6$’ SCHECK FOR STALL

CMPB  DPB.8+2,#READHD :-DOING IMPLIED SEEKS?

BNE 6$ *NO=--BRANCH

JSR RO, VERIFY *YES=-GO CHECK THE DATA
DPB.B+10

BR 78 ERROR DURING VERIFY

BIT #5W14,C.SWR TALL?

BEQ 78 NO--BRANCH

JSR RO,STALL SYES==CALL STALL ROUTINE

WORD  STALL? ‘STALL TIME POINTER

RTS RO *RETURN

:THIS ROUTINE IS THE SAME AS ''CALL.B’' EXCEPT FOR THE DPB USED.
FILL OPB

s CALL

CALL.C:

1$:

JSR RO,CALL.C

RETURN

CLR $SESCAPE sNO_ESCAPE ADDRESS

CLR DPB.C+$SSENB sCLEAR SKIP SECTOR ENABLED INDICATOR
JSR RO,RM80 ;CALL RM80 DRIVER

DPB.C

BR CALL.C

TST DPB.C+16 DONE’

BEQ 1$ ; NO=--LOOP

BPL 5% : YES=-BRANCH_IF NO ERROR

MOV #38 ,SESCAPE ; :ESCAPE TO 3$ ON ERROR

MoV DPB.C+12,CYL.DS :CYLINDER

MOV8B DPB.C+11.TRK.DS ; TRACK

Movs DPB.C+10,SEC.DS :SECTOR

mMov #DPB.C+16,~(SP) :STATUS/ERROR INDICATOR ADDRESS
JSR PC,ERINDX ;FORM DISPATCH INDEX

ADD (SP)+,PC :REPORT PROPER ERROR

EMT 41 :NON-EXIST DRIVE

EMT 42 :PORT TIMEOUT

EMT 43 ;UNSAFE ERROR

SEQ 0114
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024566 104044
306 024570 000240
307 026572 005737 036654
309 026600 022737 000200 036654

1 026610 032737 100000 036702

024622 032737 040000 036702
024632 004037 024710
024636 013746 036570
024642 004737 025022
320 024650 123727 036554 000173

322 024660 004037 025302

W N NN NN N NN
b D omd b b coed md b

325 024670 032737 040000 001314
326 024676 001403

327 024700 004037 025220

328 024704 001454

329 024706 000200

432 024710 005037 001222
433 024716 004037 032054
434 024720 036616
435 024722 000772
436 0247264 005737 036634
437 D24730 001775
438 (24732 100032

439 0264734 012737 025010 001222
440 024742 013737 036630 001366
024750 113737 036627 001372
024756 113737 036626 001370
024764 012746 036634
024770 004737 025062

1 025006 000240
242 053090 013746 0
443 025014 004737
44% 025020 000200
445
44b

EMT 44 :NON=1/0 ERROR
NOP :T0 SYNC THE CALLING SEQ OF ERINDX: RT.
ST RM.REG+RMER1 onxve ERROR ?
BEQ 2$ IF NOT
ggg ggce .RM, REG+RMER18 ses IF ONLY 'MCE' SET
28: BIT #BSE ,RM.REG+RMER2 er SPOT CRROR ONLY ?

BNE zg ;BRANCH IF SO
3s: BIT ngl RM. REG+RHERZBR 1F N SKI ERRNR ?
JSR RO,CALL.R :D0 RECALIBRATE COMMAND

4$: MOV DPB.C+16,-(SP) :STATUS WORD

égR :g .LOP.CK ;SEE IF LOOP, ABORT, OR CONTINUE
58: CMPB DPB.C+2,#READHD ;DOING IMPLIED SEEK?

BNE 6$ :NO~-EXIT

JSR RO,VERIFY ;YES==CHECK THE DATA

DPB.C+10

8R 7% 'ERROR DURING VERIFY
6$: BIT #5W14,C.SWR sSTALL?

BEQ 7% :NO=--BRANCH

JSR RO,STALL
WORD  STALL1
7$: RTS RO

;YES=--CALL STALL ROUTINE
:STALL TIME POINTER

: THIS ROUTINE WILL ISSUE A RECALIBRATE COMMAND TO THE RM80 DRIVER
; AND WAIT FOR THE FUNCTION TO COMPLETE.

:CALL
. JSR RO,CALL.R
: RETURN

CALL.R: CLR SESCAPE
JSR RO,RM80

sNO ESCAPE ADDRESS
;CALL RMBO DRIVER

DPB.R
BR CALL.R
18: TST DPB.R+16 sDONE?
8EQ 18 :NO--LOOP
8PL 3s sBRANCH IF NO ERROR

MOV #28 ,SESCAPE : ;ESCAPE TO 2$ ON ERROR

MOV DPB.R+12,CYL.DS ;CYLINDER

Mov8 DPB.R+11,TRK.DS : TRACK

Mov8 DPB.R+10,SEC.DS :SECTOR

MoV #pPA.R+16,-(SP) ;STATUS/ERROR INDICATOR ADDRESS
JSR PC,ERINDX ;FORM DISPATCH INDEX

ADD (SP)+,PC ;REPORT PROPER ERROR

EMT 41 ;NON=-EXIST DRIVE
EMT 42 :PORT_TIMEOUT
EMT 43 UNSAFE ERROR
EMT bé ;NON=-1/0 ERROR

NOP :TO SYNC THE CALLING SEQ OF ERINDX
28: MOV DPB.A+16,-(SP) :STATUS WORD

JSR PC,LOP.CK ;SEE IF LOOP, ABORT, OR CONTINUE
3s: RYS RO ;RETURN

;THIS SUBROUTINE CHECK FOR LOOP, ABORT, OR CONTINUE SWITCHES AFTER

SEQ 0115
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:ERRORS 41, 42, 43, 44, 45, AND 46.
+CALL

: MOV DTA+16,-(SP) :STATUS WORD FROM DPB IN USE
: JSR P.LOP.CK
: RETURN
LOP.CK: BIT #5W9,aSWR ;LOOP ON ERROR

BEQ 1$ :BR IF NOT

JMP aSLPERR START AT THE LOOP ADDRESS
18: CLR SESCA LEAR ERROR ESCAPE FLAG

BIT #81714'BIT13'BITi2'BIT10'BITO?'BITO1 2(SP)
BEQ 2$ R IF DRIVE NOT OFFLINE, UNLOADED, OR
PERSISTENT UNSAFE OR FATAL MASSBUS PARITY

JMP $EOP :TERMINATE DRIVE
2s: g?g égP)*.(SP) ;ADJUST RETURN ADDRESS

;:THIS ROUTINE FORMS AN INDEX THAT WILL BE USED TO DISPATCH
:TO THE PROPER ERROR CALL. THE INDEX IS FORMED BY EXAMINING
:THE STATUS/ERROR INDICATOR OF THE APPLICABLE DPB.

* INDEX STATUS/ERROR
0 BITO8!BITO1
: 2 BITO0?
;4 BIT14!B1T04
T6 BITOS & <BIT09!COMMAND = NON=-1/0>
:CAEL BIT06 & <BITO9!COMMAND = 1/0>
; JSR #DPB+16,-(SP)  :ADDRESS OF STATUS/ERROR INDICATOR
: JSR PC,ERINDX *FORM INDEX
; ETURN TINDEX IS ON THE STACK
ERINDX: MOV RO.,-(SP) :SAVE RO
MOV R1.=(SP) 1SAVE R1

MOV 6(SP) ,R0 SGET STATUS/ERROR INDICATOR POINTER
MOV (RO) ,SVSTAT ;SAVE THE STATUS/ERROR INDICATOR
CLR R1 ;START INDEX AT ZERO

BIT (PC)+, (RO) :FORM INDEX OF 0?

.WORD  BIT087BITO1
BNE 5% : YES==BRAN(CH
BIT (PC)*.(RO) :FORM PARITY ERROR OR PORT REQUEST INDEX (2)?
.WORD  BITO02
BNE 4$ : YES==BRANCH
BIT (PC)+1(RO) ;FORM UNSAFE INDEX (4)?
.WORD  BIT14!BIT04
BNE 3s : YES==BRANCH
BIT (PC) +,(RO) :FORM NON-I/0 ERROR INDEX (6)?
.WORD  BITOS
BNE 23 ; YES==BRANCH
BIT (PC)+,(RO) :FORM 1/0 ERROR INDEX (10)?
.WORD BITO06
BNE 1% : YES==BRANCH
817 (PC)+,(RO) :SOF TWARE TIMEOUT?
WORD 81709

BEQ 58 :NO=-=FORM INDEX OF 0
#150,-16(RO)  :YES=-1/0?
BGT 23 *NO=--BRANCH

:CHECK ERROR TYPE

<c@ 0116
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DOUBLE PRECISION DIVISION SUBROUTINE
00573; 036654
100000 036702

wn
H

OIS AN =2 OV NO VIS WWN = O D00~
(W IV IV [V IV [V [V IV LW, LV IV TV, LV, 15,
PINIPIPNONINI N = cd e o b e b
b ek b QO OO NNNNO O
NNV OONSNONO

AIPONINIPNINIPININ) =P b b cd e b e ok

529 025222

533 025242
534 025246
535 025250
536 025256
537 025260
538 025264
539 025266
540 025272

AN LN NN NN NN
gco

SN
OO—=00=2000
QOMNON) = b

VARV
O vV
OOV NS NN —
e=lelelelelelele]ls)
oo OO
wviwalaa LWL
WA =

'S
odooon

000207

013046
032737

000200

A = g =b L = PO TN O
NONON=NO—

O =2 OMNNO &
b el e A ) wud N N = ON

O =

000006

020000
022502
022602
177700
000001
000144

000000

170000
025476
063540
063543

000010

001314

000002

043540
000002
000001

TST RM.REG+RMERT  :ANY DRIVE ERROR ?

BNE 1$ *BRANCH IF SO

BIT #BSE ,RM.REG+RMER? ;BAD SPOT ERROR
BEQ 1$ “BRANCH IF NOT

INC R1 *SKIP , NOT REPORT BAD SPOT ERROR
INC R1 s INDEX=10~~-ERROR=45 OR 46
INC R1 : INDEX=6===ERROR=44

INC R1 * INDEX=4===ERROR=643

INC R1 ¢ INDEX=2---ERROR=62

ASL R1 + INDEX=0=--ERROR=41

MOV R1,6(SP) *RETURN INDEX TO USER

MOV (SP)+,R1 *RESTORE R1

MOV (SP)+.RO *RESTORE RO

RTS PC *RETURN FROM CALL

;THIS ROUTINE WIL!I PROVIDE A STALL IN MILLISECONDS FOR A SPECIFIC

;AMOUNT OF TIME I

s1F BIT 13 OF C.SWR = 1,
;STALL1 CONTAINS SPECIFIED T:ME FOR TESTS 0 - 7, AND STALL2
:CONTAINS THE TIME FOR TESTS 16-21.

; CALL

STALL:

18:
2s:

3s:

48:

sROUTINE TO

s CALL

VERIFY:

JSR RO,STALL
TIME POINTER

MoV a(RO) +,-(SP)
BIT #SW13,C.SWR
BEQ 18

JSR PC,SRAND
MOV SLONUM, (SP)
8IC #5C77,(SP)
CLR =(SP)

su8 #1,2(SP)
BLO 4$

MOV 0600..(SP)

R
DEC o(spP)
3$

2%
CMP (SP)+,(SP)+
RO

JSR RO,VERIFY
ADR POINTER

8R 229
RETURN
MOV R1,=(SP)
(RO) + R
BIC #170000,BUFFER
(R1),6$
CMP ggrrén.z(n1)
CMPB ggrrea03.1(a1)
ST $SSENB-10(R1)

BIT13 OF C.SWR

= 0 OR A RANDOM AMOUNT OF TIME

;WHERE TO FIND THE STALL TIME

sPICKUP STALL TIME

$USE A RANDOM TIME?
:NO--BRANCH

:YES--FORM RANDOM NUMBER

;AND USE IT FOR THE STALL TIME
;BUT NEVER > 64 MILLISECONDS
sCLEAR TEMP. LOCATION

:MORE STALL REQUIRED?
:NO--BRANCH

¢STALL FOR ABOUT 1 MILLISECOND
:NOP TO KILL TIME

:C OUNT
:LOOP IF MORE COUNTS NEEDED

:CLE?N OFF THE STACK

SOF TWARE COMPARE HEADER ON IMPLIED SEEKS

;ADDRESS OF DPB+10 (SECTOR NUMBER)
sERROR RETURN

:SAVE R1
:GET ADDRESS OF DPB+10

;STRIP FORMAT AND BAD SECTOR BITS FROM CYLINDER NUMBER

;SAVE EXPECTED SECTOR ADDRESS
CYLINDER NUMBER 0K?

s NO=-=BRANCH
ég }HE BRACK ADDRESS GOOD ?
;WAS SKIP SECTOR ENABLED ?

-

SEQ 0117
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561 025346 001402 BEQ 1$ :BR IF NO i
562 025346 105237 025476 INCB 63 *INCREMENT EXPECTED SECTOR ADDRESS BY 1
563 025352 123737 043542 025476 18: (MPB  BUFFER+2,6$ *1S THE SECTOR ADDRESS GOOD ?
564 025360 001443 BEQ 43 ‘BR IF YES
565 0c5362 013737 043540 001360 28: MOV BUFFER,CYL.RD  :GET RECIEVED SECTOR ADDRESS
566 025370 113737 043543 001362 MOVB  BUFFER+3,TRK.RD : " TRACK '
567 025376 113737 043542 001364 MOVB  BUFFER+2.SEC.RD : ' CYLINDER *'
568 025404 113737 025476 001370 MOv8  &S$,SEC.DS “GET EXPECTED SECTOR ADDRESS
569 025412 105721 1sT8 (RI)+ *ADJUST R1 POINTER
§70 025414 112137 001372 MOVB  (R1)+,TRK.DS  ;GET EXPECTED TRACK ADDRESS
571 025420 011137 001366 MOV (R1),CYL.DS ; v CYLINDER '
§72 025424 012737 025434 001222 MOV #38,$ESCAPE *;ESCAPE TO 3% ON ERROR
573 0256432 104012 EMT 12
5§74 025434 012737 000107 036710 3$: MOV #RECAL.DPB.A+2 :LOAD RECALIBRATE ORDER CODE
575 0256442 004037 024076 JSR RO, CALL.A 16O EXECUTE THE COMMAND
576 025446 005037 001222 CLR $ESCAPE *CLEAR ERROR ESCAPE FLAG
577 025452 032777 001000 153474 BIT #SW9,aSWR *LOOP ON ERROR ?
578 025460 001403 BEQ 43 ‘B8R IF NOT
579 025462 013700 001124 MOV $LPERR,RO ‘RETURN TO ERRNR LOOP ADDRESS
580 025466 0006401 BR 13
581 025470 005720 48: TST (RO) ¢+ : INCREMENT RETURN ADDRESS
582 025472 012601 5% MOV (SP)+.R1 *RESTORE R1
ggz 025476 000200 RTS RO SEXIT
ggz 025476 000000 63: WORD O :TEMPORARY STORAGE FOR EXPECTED SECTOR ADDRESS
587 :THIS ROUTINE WILL PERFORM A 'MASSBUS'* INIT. FOLLOWED BY
588 A 'RECALIBRATE'' ON THE DRIVE UNDER TEST.
ggg ‘?R{E‘ THIS ROUTINE DESTROYS R1 AND Ré
591 ; JSR RO, SRCHOO ;D0 A MASSELUS INIT. AND RECAL
592 : RE TURN1 *RETURN HERE IF NO ERROR
232 ; RETURN2 *RETURN HERE ON ERROR
595 025500 005001 SRCHOO: CLR R1 :INCASE OF ERROR (TYPTIM)
596 025502 005037 177776 CLR PS
597 025506 012777 033526 003654 MOV #1SR, RMVEC :SETUP INTERRUPT VECTOR
598 025514 013704 031366 MOV RMADR , R4 ‘PICKUP ADDRESS OF RMCS1
599 025520 012764 r00040 000010 MOV ACLR.AMCS2(RG) -MASSBUS INIT.
600 025526 005037 0366064 CLR DTADPB+10 STRACK=0 & SECTOR=0
601 025532 005037 036606 CLR DTADPB+12 SCYLINDER =0
602 025536 012737 000107 026576 MOV #RECAL.DTADPB+2 :COMMAND = RECALIBRATE
603 025544 005037 001222 CLR $ESCAPE *NO ESCAPE ADDRESS
604 025550 004037 032054 JSR RO,RM80 ‘CALL THE DRIVER
605 025554 036574 DTADPB ‘DPB POINTER
606 025556 000440 BR 43 SQUEUE IS FULL
607 025560 005737 036612 18: ST DTADPB+16 *WAIT ON DONE
608 025564 001775 BEQ 1$
609 025566 100030 BPL 3 :TAKE NORMAL EXIT IF NO ERROR
610 025570 012737 025644 001222 MOV #23 ,$ESCAPE $:ESCAPE TO 28 ON ERROR
611 025576 013737 036606 001366 MOV DTADPR+12,CYL.DS :CYLINDER
025604 113737 036605 001372 MOVB  DTADPB+11,TRK.DS : TRACK
025612 113737 036604 001370 MOV8  DTADPB+10,SEC.DS *SECTOR
025620 012746 036612 MOV #DTADPB+16,=(SP) *STATUS/ERROR INDICATOR APDRESS
025624 004737 025062 JSR PC,ERINDX :FORM DISPATCH INDEX
025630 062607 ADD (SP)+,PC *REPORT PROPER ERROR
025632 104061 EMT 41 *NON-EXIST DRIVE

SEQ 0118
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025634 104042 EMT 42 :PORT TIMEOUT
025636 104043 EMT 43 “UNSAFE ERROR
025640 104044 EMT 44 *NON-1/0 ERROR
0c 642 106045 EMT 45 2170 ERROR
612 025644 005720 28: ST (RO) + *ADJUST FOR ERROR EXIT
613 025646 000404 BR 48 260 TO THE EXIT
614 025650 005064 000006 38: CLR RMDA (R4) *TRACK AND SECTOR = 0
615 025654 005064 000034 CLR RMDC (R4) SCYLINDER = 0
g}g 025660 000200 48: RTS RO *RETURN
2}3 <THIS IS N RTI WHICH IS USED BY THE TIMING TESTS & THE SERVO SETTLE DOWN TEST
ggg 025662 000002 DORTI: RTI ;RETURN FROM INTERRUPT
ggg :E:{f ROUTINE WILL INITIALIZE THE TIMERS USED BY THE '‘TIMING ROUTINES
624 : JSR PC.STRTMR
gsg : RETURN
627 025666 104412 STRTMR: SAVREG ;SAVE RO-RS
628 025666 012700 001376 MOV #TIM.UP,RO ‘INITIALIZE TIME TABLES
629 025672 005020 18: (LR (RO)+ :CLEAR
630 025674 020027 001432 CMP RO,#TIM.PT *DONE?
631 025700 103774 BLO 18 *NO=-~BRANCH
632 025702 012710 043540 MOV #BUFFER,(RO)  -SETUP TIME TABLE POINTER
633 025706 012737 077777 001376 MOV #5CBIT15, TIM.UP SSET MINIMUM TIME TO MAXIMUM
63% 025714 012737 077777 001414 MOV #~CBIT15.TIM.DN :POSITIVE NUMBER
635 025722 104413 RESREG *RESTORE RO-RS
ggg 025724 000207 RTS PC *RETURN
638 sTHIS ROUTINE WILL ADD THE ELAPSED TIME TO THE AVERAGE COUNTER AND
639 *MAINTAIN THE MINIMUM AND MAXIMUM TIMES.
22? ‘?R{E‘ THIS ROUTINE DESTROYS R2
642 : MOV #TP,R3 :PARAMETER POINTER
643 : MOV FLAG,RS *FLAG=0=COUNT UP
644 ; *FLAG==1=COUNT DOWN
645 : JSR PC,COUNT
229 : RETURN
648 025726 012702 001376 COUNT: MOV #TIM.UP,R2 :PICK'JP THE 'UP'' POINTER
649 025732 005705 TST RS ‘USE 1T?
650 025734 001402 BEQ 1% * YES--BRANCH ,
651 025736 012702 001414 MOV #TIM.DN,R2 *NO--PICKUP ‘‘DOWN'' POINTER
652 025742 027722 153572 1$: CMP aPKC. (R2)+ *LESS THAN PREVIOUS LOW?
653 025746 002003 BGE 28 *NO==BRANCH
654 025750 017762 153564 177776 MOV aPKC,=2(R2) SYES-~SAVE IT
655 025756 027763 133556 000004 28: CMP aPKC .4 (R3) ‘LESS THAN THE LOW LIMIT?
656 025764 002001 BGE 3$ *NO--BRANCH
657 025766 005212 INC (R2) SYES=--COUNT IT
658 025770 005722 38: 131 (R2)+ *ADVANCE THME POINTER
659 025772 027722 153542 CMP aPKC, (R2)+ “GREATER THAN PREVIOUS MIGH?
660 025776 003403 BLE 13 *NO=~BRANCH
661 026000 017762 153534 177776 MOV aPKC,=2(R2) SYES-~SAVE IT
662 026006 027763 153526 000006 4$: CMP aPKC,6(R3) *GREATER THAN THE HIGH LIMIT?
663 026014 003401 BLE 5% *NO-~BRANCH
664 026016 005212 INC (R2) SYES~=COUNT IT

SEQ 0119
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665 026020 005722 58: TST (R2)+ +:ADVANCE THE POINTER

666 026022 067722 153512 ADD aPKC, (R2)+ SADD THIS COUNT TO THE TOTAL
667 026026 005522 ADC (R2) +

668 026030 005212 INC (R2) :COUNT THIS READING

669 026032 022737 050044 001432 CMP #BUFFER+<4*561.> . TIM.PT :SAVE THIS COUNT?
670 026040 101406 BLOS 63 :NO--BRANCH

671 026042 017777 153472 153362 MOV aPKC,aTIM.PT SYES--WELL SAVE IT THEN
672 026050 062737 000002 001432 ADD #2,TIM.PT *ADVANCE THE POINTER

2;2 026056 000207 68: RTS PC *RETURN

675 :THIS ROUTINE PRINTS THE SPEC OF ALL TIMING TESTS

676 s CALL

677 : JSR RO,SPTYP

g;g : T4ABLE ADDRESS

680 <TABLE: .WORD ASCIZ MESSAGE POINTER

681 : .WORD MIN VALUE

gg% : LWORD  MAX VALUE

684 026060 012002 SPTYP: MOV (RO)+,R2 :THE TABLE ADDRESS

685 026062 032777 000100 153064 BIT #SW06,3SWR ;ALLOW PRINT

686 026070 001035 8NE 38 :EXIT IF NOT

687 026072 1044C1 001231 TYPE ,SCRLF

688 026076 104401 001231 TYPE ,SCRLF

689 026102 012237 026110 MOV (R2)+,18

690 026106 104401 TYPE

691 020110 000000 1$: LWORD O

692 026112 012246 MOV (R2)+,=(SP) :LOAD MIN VALUE

693 026114 001410 BEQ 28 “SKIP IF MIN VALUE IS 0
694 026116 104401 037674 TYPE JMSGMIN

695 026122 004737 022212 JSR PC,$582D :CONVERT TO DECIMAL

696 026126 004737 022442 JSR PC,SSUPRS sTYPE IT

697 026132 104401 037716 TYPE _,MSGOUS ;0 US

698 026136 104401 037702 2s: TYPE ,MSGMAX

699 026142 011246 MOV (R2) ,=(SP) :MAXMUM VALUE

700 026144 004737 022212 JSR PC.$582D

701 026150 004737 022442 JSR PC.$SUPRS

702 026154 104401 037716 TYPE ,MSGOUS

703 026160 104401 001231 TYPE .SCRLF :CR=LF

;gg 026164 000200 3s: RTS RO

706

707

708 ++THIS ROUTINE IS USED TO TYPE THE MINIMUM,

709 “MAXIMUM, AND AVERAGE TIMES FOR THE TIMING TESTS

710 21T WILL ALSO CHEZK THE TIMES TO ENSURE

;}} E:E{ ARE WITHIN TOLERANCE AND IF NOT FLAG THE BAD TIMES.
713 : JSR RO, TYPTIM :GO REPORT THE TIMES

714 : TABLE :POINT TO THE PROPER TABLE
;}2 : RETURN

717 sTABLE: MSGADR1 s:ADDRESS OF ASCI2 MESSAGE NUMBER 1
718 ; MSGADR?2 “ADDRESS OF ASCIZ MESSAGE NUMBER 2
719 : MIN.ALLOWED “MINIMUM TIME ALLOWED

720 : MAX.ALI.OWED SMAXIMUM TIME ALLOWED

SEQ 0120
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722 026166 TYPTIM:
026166 010246 MOV R2,=(SP)
026170 010346 MOV R3.-(5P)
026172 010446 MOV R& .-(SP)
026174 010546 MOV RS, -(SP)

723 026176 012002 MOV (RO)+.R2

724 026200 032777 000100 152746 BIT #S5W06.3SWR

725 026206 001154 BNE 13

726 026210 012237 026230 MOV (R2)+,28

727 026214 012205 MOV (R2)+ RS

728 026216 012203 MOV (R2)+.R3

729 026220 011202 MOV (R2) ,R2

730 026222 012704 001376 MOV ATIM.UP,R4

731 026226 104401 18: TYPE

732 026230 000000 28: JWORD 0

733 026232 005764 000014 ST 14 (R4)

734 026236 001536 BEQ 8s

735 026240 104401 037674 TYPE JMSGMIN

736 026244 012446 MOV (RL)+,=(SP)
026246 004737 022212 JSR PC,$5820D
026252 004737 022442 JSR PC.$SUPRS

737 026256 104401 037716 TYPE  ,MSGOUS

738 026262 005726 £3] (R&)+

739 026264 001421 BEQ 3$

740 026266 104401 037160 TYPE COMMA

741 026272 016446 177776 MOV -2(&4) -(SP)
026276 004737 022212 JSR PC,$SB2D
026302 004737 022442 JSR PC.SSUPRS

762 026306 104401 037723 TYPE  ,MBELOW

763 026312 010346 MOV R3,-(SP)
026314 004737 022212 JSR PC.$582D
026320 004737 022442 JSR PC . $SUPRS

744 026324 104401 037716 TYPE  ,MSGOUS

745 026330 104401 037702 38: TYPE  .MSGMAX

746 026334 012446 MOV (R4)+,=(SP)
026336 004737 022212 JSR PC,$562D
026342 004737 022442 JSR PC.$SUPRS

747 026346 104401 037716 TYPE  ,MSGOUS

748 026352 005724 TST (R&) +

749 026354 0014621 BEQ 4

750 026356 104401 037160 TYPE COMMA

751 026362 016446 177776 MOV -2(n4) -(SP)
026366 004737 022212 JSR PC,$582D
026372 004737 022442 JSR PC.$SUPRS

752 026376 104401 037752 TYPE  ,MABOVE

753 026402 010246 MOV R2,=(SP)
026404 004737 022212 JSR PC.$582D
026410 004737 022442 JSR PC.$SUPRS

754 026614 104401 037716 TYPE  ,MSGOUS

755 026420 104401 037710 48: TYPE  .MSGAVG

756 026424 012446 MOV (RG)+,=(SP)

757 026426 012446 MOV (R4)+.=(SP)

758 026430 012446 MOV (R4)+.~(SP)

759 0266432 004737 022604 JSR PC.8$DIV

760 026436 006126 ROL (SP)+

761 026440 100001 BPL 5%

762 026442 005216 INC (SP)

10

;sPUSH R2 ON STACK
:;PUSH R3 ON STACK
,.PUSH R4 ON STACK

:PUSH R5 ON STACK

:PICKUP THE TABLE POINTER
sINHIBIT TIME REPORTS?

: YES=~BRANCH
:ADDRESS OF MESSAGE NUMBER 1
;ADDRESS OF MESSAGE NUMBER 2
:PICKUP THE LOW LIMIT
:AND THE HIGH LIMIT
:PARAMETER POINTER

;TYPE THE MESSAGE
;ASCIZ MESSAGE POINTER GOES HERE
DID ANY COUNTS OCCUR?

PUT (R4)+ ON THE STACK
sCHANGE TO DECIMAL ASCIZ
[5PESUITHOUT LEADING ZEROS

;ANY SEEKS BELOW THE LOW LIMIT
:NO=-BRANCH

7YPE [ N ] [ X ]

:PUT =2(R4) ON THE STACK
;CHANGE TO DECIMAL ASCJZ
:TYPE WITHOUT LEADING ZEROS
:"BELOW THE MINIMUM OF '’
:PUT R3 ON THE STACK
;CHANGE TO DECIMAL ASCIZ
:TYPE WITHOUT LEADING ZEROS
TYPE "0 us*’

PUT (R4)+ ON THE STACK
sCHANGE TO DECIMAL ASCIZ
:TYPE WITHOUT LEADING ZEROS
;TYPE 'O US"

:ANY SEEKS ABOVE THE HIGH LIMIT
NO--BRANCH

JTYPE '

*PUT =2(R4) ON THE STACK
sCHANGE TO DECIMAL ASCIZ
:TYPE WITHOUT LEADING 1EROS
:"'ABOVE THE MAXIMUM OF'

:PUT R2 ON THE STACK
;CHANGE TO DECIMAL ASCIZ
:TYPE WITHOUT LEADING ZEROS
TXPE "0 us"’

:FORM THE AVERAGE

;1S THE REMAINDER OVER HALF?
:NO=--BRANCH

:YES==ROUND UP

SEQ 0121




763 026444
026444
026450

764 026456

765 026460

766 026464
026470
026474

767 026500

768 026506

769 026510

770 026514

771 026516

772

773 026522

774 026526

775 026530

776 026532

777 026534

778 026540
028540
026542
026544
026546

;79 026550

787

788 026552
789 026556
790 026560
75 026564
792 026570
793 026572
794 026576
795 026600
796

797

804

805 026602
806 026606
807 026610
808 026614

811 026626

004737
004737
104401
104401
016446
004737
004737
022737
001403
104401
000402
104401

010537
001404
005005
000635
104401

012605
012604
012603
012602
000200

020237
001410

000200

040021
040001
026230

040036

002334

002336
002334

002334

002326

002330
002326

002326

001116

F 10
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5%:
JSR PC,$582D
JSR PC.$SUPRS
TYPE  ,MSGOUS
TYPE  .,COMMA
MOV 23(R4) ,=(SP)
JSR PC,$SB2D
JSR PC  $SUPRS
CMP #15,$TSTANM
BEQ 6$
TYPE MSGSEK
B8R s
68: TYPE  ,MSGSCH
78: MOV RS.2%
BEQ 9%
CLR RS
BR 13
gg: TYPE  ,MSGNOT

MoV (SP) +,RS
Moy (SP)+,R4
MOV (SP)+,R3
MOV (SP)+,R2
RTS RO

sTHIS SUBROUTINE WILL INCREMENT

:CHANGE TO DECIMAL ASCIZ

: TYPE WITHOUT LEADING ZEROS
:TYPE 'O US"'

:TYPE ..' "0

:PUT =2(R4) ON THE STACK
:CHANGE TO DECIMAL ASCI2
:TYPE WITHOUT LEADING ZEROS
:TEST 11 2

*BRANCH IF SO

:TYPE '‘SEEKS TIMED''

STYPE 1T .

:TYPE "'SEARCH TIME'

sNEXT MESSAGE FOINTER
s1F NONE EXIT
sNO MORE THAN 2

;TYPE 'NOT TIMED'

::POP STACK INTO R5
:;POP STACK INTO R4
:;POP STACK INTO R3
::POP STACK INTO R2
JEXIT

THE TRACK

:NUMBER (R2) BY THE AMOUNT SPECIFIED BY °IT'.

s CALL

: JSR RO, INCTRK

; RE TURN1

; RETURN2

INCTRK: CMP R2,LT
BEQ 2
ADD IT.R2
CMP R2.LT
BLE 1$
MOV LT.R2

1$: ST (RO)+

i H RTS RO

:THIS SUBROUTINE WILL INCREMENT

:TRACK NUMBER GREATER THAN LT15
sTRACK NUMBER INCREMENTED

;LAST TRACK COMPLETED?
JYES==EXIT

:NO==UPDATE TRACK

:TRACK T0 BIG?

<NO=-=-EXIT

:YES==SET TRACK TO LAST TRACK
:ADJUST FOR RETURN 2

SRETURN

THE CYLINDER

:NUMBER (R1) BY THE AMOUNT SPECIFIED BY 'I(C°.

< CALL

; JSR RO, INCCYL

: RETURN1

; RE TURN2

INCCYL: CMP R1,LC
BEQ 28
ADD IC.R1
CMP R1.LC
BLE 1$
MOV LC,R?

1$: ST (RO)+

;CYLINDER NUMBER GREATER THAN (15
;CYLINDER NUMBER INCREMENTED

;LAST CYLINDER COMPLETED?
;YES--EXIT

;NO=--UPDATE CYLINDER

;CYLINDER TO B16?

sNO--EXI1T

sYES=-~SET CYLINDER TO LAST CYLINDER
sADJUST FOR RETURN 2

SEQ@ 0122




812 026630
813
814
815

026632
821 026640
822 026644
823 026646
824 026654
825

026656
026664
026666
026672

026714
026714
026720

b b o e b md v e md b b
— md D d end b and b ) amh b el
VIV A S
WA = OO0 NN SN

el=lelele]
PNININININD
oo
NSNNNN
£ NN
NSO

026746

(e Yo Yo Ne JV, IV 1V TV IV LV

OO0 N NNNNNNNNNOOOQROn

026750
026754
026756
026760

el e e e b b b b and b b e b cnd D ) b D d el e b b b b b =B
el e e ) e e and b =d wnd D b cd b b cd e ad =D and wud b b b ) b b b

000200

113766
005366
100003
013766
000207

032777
001430
104401
000410

012703
013704
004037
000771
000240
013737
010437
000207

010337
104401
000000
010446

036646
000002

002426

000200
026674

026756

000002

000002

152270

001320
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2s: RTS RO :RETURN
:Eﬁif ROUTINE DECREMENTS THE SECTOR ADDRESS.
: CLR -(SP) :CLEAR THE STACK
; JSR PC,DECSEC *SUBROUTINE ENTRY
H RETURN
DECSEC: MOVE  RM. REG*RHDA 2(sP) :PUT THE SECTOR ADDRESS ON THE STACK
DEC 2(SP) DECREMENT THE ADDRESS
B8PL 1$ ‘BR IF NOT CORRECTION NEEDED
MOV PRMLMT+16,2(SP) ovenn.ou OCCURED, FORCE TO MAXIMUM ADDRESS
18: RTS PC *RETURN
:THIS ROUTINE IS USED TO INPUT THE °‘‘CONTROL SWITCHES''.
‘IF SWR<07>=1 THE PRESENT SETTING WILL BE TYPED AND THE NEW
SSETTING 1S READ AND STORED.
?2{5 THIS ROUTINE DESTROYS R3 AND Ré
: JSR PC,GETSWR
: RETURN :(C.SWR)=DESIRED CONTROL SWITCHES
GETSWR: BIT #SW07,aSWR :READ CONTROL SWITCHES?
BEQ 208 *NO--BRANCH
TYPE  ,65% ,.rvps ASCIZ STRING
BR 648 GET OVER THE ASCIZ
azgss LASCIZ <CRLF>/SET SWR<0%50
108: MoV #MSG.CS.R3 :'CONTROL SWITCHES="'
MOV C.SWR,R& *PRESENT CONTROL SWITCH SETTINGS
JSR RO, GE TNUM GET THE NEW SWITCH SETTINGS
BR 108 COMMA
NOP PERIOD
MOV C.SWR,SAVCSW SAVE PREVIOUS VALUE
MOV R4,C.SWR : "DOUBLE PERIOD-SAVE NEW SWITCH SEYTING
208: RIS PC *RETURN FROM CALL
;THIS ROUTINE WILL TYPE AN ASCIZ MESSAGE AND THEN
SINPUT AN ASCIZ STRING AND CHANGE THE STRING TO OCTAL
*1F REQUIRED.
?2{5 THIS ROUTINE DESTROYS R1
: MOV #ADR,R3 :ADDRESS OF ASCIZ MESSAGE
: MoV ANUM, R% :O0CTAL NUMBER
: JSR RO, GE TNUM
: RETURN1 :INPUT TERMINATED WITH A COMMA
: RE TURN? “WITH A PERIOD
: RE TURN3 :WITH A DOUBLE PERIOD
: *R4=INPUT NUMBER AND
: *R2=R4*32 FOR ALL
: *THREE RETURNS
GETNUM: MOV R3,2$ :SAVE MESSAGE POINTER
18: TYPE STYPE THE MESSAGE
2s: MORD O ‘MESSAGE POINTER GOES HERE
MOV R&,=(SP) “:SAVE R4 FOR TYPEOUT

SEQ@ 0123




CZRNGAO RM80 FCTNL PT4 MACRO V04.00 15~JAN-82 07:05:59 PAGE 32-15
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026762
036773

030644

005301

004037
026754

031104

000056

006202
000200

06 104412
10 005037
14 104401
20 000406

001330
027122

OO0 O000
N OO
N NSNNTY
el o b ah b
W
o

030644

38:
6s:

58:
78:
8s:

9$%:

— b
-0
"

;THIS ROUTINE IS USED TO _CHANGE OR MODIFY
;THE TEST PARAMETERS.
;THE CAPABILITY OF SPECIFYING WHICH DRIVES TO TEST, WHICH
;TESTS TO RUN AND HOW MANY TIMES TO REPEAT EACH TEST

GT.PRM: SAVREG

ASR
RTS

GT.PR1: CLR

TYPE

BR
.ASCIZ

RDLIN
MOV
JSR

GT.PR1
GT.PRY
GT.PR1

+SLASH

(SP) +,R1
RO,CK.CHR

R1
RO, CK.NUM

(RO)+

o~ b X o~
D =MD
- O
“w I

»He

NN
~

..{(R1)+

PDWP 2O N
-l
A

I o, wmd o ad P b P e b
0
=1
et
+ ¢+

DD
hu'\)f\hf\
b -}
N

R2
RO

DRVSEL
5%

[

649
<CRLF>/DRIVE(S)=/

(SP)+,R1
RO.CK.CHR

H 10

IT GIVES

SEQ 0124

{;69 TYPE==OCTAL ASCIICALL DIGITS)

READ AN ASCIZ STRING
:ADDRESS OF FIRST CHARACTER
:CHECK ONE CHARACTER
:ILLEGAL CHARACTER

: CARRIAGE "RETURN

.
Y

[ 4 L4
Wty 02

‘DIGIT -9
DECREMIENT THE INPUT POINTER

sCHECK THE NUMBER

sILLEGAL INPUT

sTERMINATED WITH A *','' OR "'(R"
s TERMINATED WITH A ''.*’
sTERMINATED WITH A *..""
.DMOUBLE PERIOD

sSINGLE PER]IOD

s COMMA-=SAVE INPUT NUMBER
260 TO EXIT

sTERMINATOR AFTER A COMMA?
sNO=-=-L00P

sYES=<EXIT

sTERMINATOR AFTER A PERIOD?
sYES==EXIT

;NO-=DOUBLE PERIOD?
:NO--LOOP

s YES==TERMINATOR?
:NO--LOOP

;DOUBLE PERIOD

;PER]OD

;COMMA=-POSITION THE
sNUMBER IN CASE IT

;1S THE PRIORITY LEVEL

SEXIT

THE OPERATOR

:SAVE RO - RS .
:NO DRIVE SELECTED
;2TYPE ASCIZ STRING
::GET OVER THE ASCIZ

;READ TTY

:ADDRESS OF ASCIZ STRING
:CHECK ONE CHARACTER
SILLEGAL CHARACTER

: CARRIAGE "RETURN




CZRNGAO RMBO FCTN
ODOUBLE PRECISION

P Y
NN
Nt

027244
027244 104401
027250 000403

027260
%4 027260

&%
=4
N
~J
N
~J
N

b e e b d b =B D b
QSIS LSS\ S 1,8 ST, N
S8 DN
Wh=0O0
o
N
~
\é‘

o~
H

)
4«7 027330 121127

027346 121127
027352 001004
027354 052737
027362 000516
0

27364 004037
027370 000514
027372 010205
027374 005201
027376 004037
027402 000405
027404 005201

—b wod cmd b b b b el el e and =D b ad = b

OO O ONUIWAWIVIWAWAWLN
WA = O VBN NS WN=O

110

MACRO VO04.00 15-JAN-82 07:05:59 PAGE 32-16
ION SUBROUT INE
GT.PR1 0L
GT.PR] :u.n
1$ ;DIGIT 0-9
5:: DEC R1
000007 MOV #7.R2 ;UPPER LIMIT OF INPUT
030720 JSR RO.CK.DIG :CHECK THE DIGIT(S)
6T.PR1 ; ILLEGAL INPUT
GT.PR1 ¢ INPUT TO LARGE
3% sTERMINATED WITH A '',° " OR "'CR"’
(3 ] ;TERMINATED WITH A °
43 ;TERMINATED WITH A L
031356 001330 3s: 8158 ATABIT(R2) ,DRVSEL ;SET THE DRIVE SELECTED BIT
1518 =(R1) :WAS THE LINE TERMINATED?
BNE 23 :NO-GET THE NEXT DRIVE
001332 CLR TSTNMS :DESELECT ALL TESTS
001334 CLR TSTNMS+2
BR GTTSTY ;YES--SELECT TEST
031356 001330 4S: BIS8 ATABIT(R2), DRVSEL sSET THE SELECTED DRIVE BITS
GT.PR2: RESREG RESTORE RO - RS
RTS PC SEXIT
GTTSTI:
027252 TYPE .65% 2sTYPE ASCIZ STRING
BR 648 ;;GET OVER THE ASCIZ
éigSS LASCIZ /TEST=/
ROLIN sREAD AN ASCIZ STRING
MOV (SP)+,R1 :POINTER TO RI
000056 CMPB #'..(R1) :DOUBLE PERIOD?
BNE 1$ :NO=-~BRANCH
000056 000001 CMPB ., 1(R1
BNE 18
000002 TSTB  2(R1) :''CR'"?
BEQ GT.PR2 YES--EXIT
001332 18: CLR TSTNMS :NO TEST SELECTED
001334 CLR TSTNMS+2
001336 CLR OPNFLG ;NO TESTS TO BE OPENED
001340 CLR OPNFLG*2
000123 GTTST2: CMPB (R1) A4S sALL SEEK TESTS’
BNE 1$ s NO--BRAN
000377 001332 BIS #377 ,IST*INS YES--SELECT TESTS 0-7
B8R GTTST3
000124 18: CMP8 (R, A4*T sALL TIMING TESTS?
BNE 28 :NO=~BRANCH
013000 001332 BIS #13000,TSTNMS  ; YES--SELECT TESTS 11,12 § 14
B8R GTTST3
030570 2s: JSR RO, CK.OCT ;OCTAL DIGIT?
BR GITST4 :NO=-=BRANCH
MOV R2.R5 SYES==SAVE IT
INC R1 :MOVE TO NEXT CHARACTER
030570 JSR RO.CK.OCT ;OCTAL DIGIT
8R 3% :NO-=BRANCH

INC R1

:MOVE TO NEXT CHARACTER

SEQ 0125




}264 027406
1
1

oo
o
wn
=
N
~
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—
o

O o 908 LS ST, S I N NT ST ST ST, S, S N1 V1,8
o
N
~
&H
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oo

027476
027502
027504
027506
027510
027512
027514
027516
027516
299 027522
380 027524

02 027530

—.-‘—.dd—l—l—l—l-l—l—ld—‘_l—.-l-‘—b—‘—‘-‘-—b-l.—.—‘—l—..-J
SHEREEYRRRRRARRRRERR
IR SR
(=]ole)
RN
NN
iAW
£ NN
ornN

027544
027550
027552
027554
027560

NN NN N N N AN NN

ONO WIS WN = OV~
=4
N
~
3

027616

027620
0o7622
027626

b amd b and b cad b ) b ) b ced b el =) b b cnd @b b b b oud b

W N AN g L W AN N A AN AN N
PORI NN A b b b e e b
NN = OV

060502

020227
003250
023702

002245
010246
013702
012637
006337
006302

000000

005201
121127
001461

000015
027616
000017

001560

000055

030570

030570

000015
027616

027616
027616
027616

000037

001560

000002
027616

000002

000056

001332

001332

38:

4$:

5%:

6$:

GTTST3:
GTITST4:

ASL
ASL
ASL
ADD

CMP
BGT
MOV
MOV
8IC
ASR
ASR
ASR
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SEQ 0126

RS ;SCALE HIGH DIGIT

+

RS ,R2 :COMBINE HIGH & LOW DIGITS

R2,#15 :VALID TEST NUMBER?

GTFST? *NO=-BRANCH

R2,6$ *SAVE THE TEST NUMBER

R2 ‘R4 *CONVERT TEST NUMBER INTO AN INDEX

#17.R4 *CLEAR UNWANTED BITS

R4 SSHIFT THE BITS

R4

s

BITS(R2), TSTNMS(R&) :SELECT TEST

(R1) #°- STEST STRING?

GITST4 *NO==BRANCH

R1 ‘YES--MOVE TO NEXT CHARACTER

RO, CK.OCT S0CTAL DIGIT?

GTTSTH :NO=-BRANCH

R2.RS SYES-~SAVE IT

R1 ‘MOVE TO NEXT CHARACTER

RO, CK.OCT *OCTAL DIGIT?

/X *NO~-BRANCH

R1 LYES-~MOVE TO NEXT CHARACTER

RS *SCALE HIGH DIGIT

a3

RS.R2 :COMBINE HIGH & LOW DIGIT

R2,#15 :VALID TEST NUMBER?

GTTSTI *NO=-BRANCH

6$.R2 ‘IS THE FIRST NUMBER OF THE
*STRING SMALLER THAN THE LAST?

GTTSTY *NO=-BRANCH

R2,~(SP) *SAVE ENDING TEST NUMBER

6$.R2 ‘GET STARTING TEST NUMBER

(SP)+,6$ *STORE ENDING TEST NUMBER

6$ "SHIFT ENDING TEST NUMBER

R2 ‘SHIFT TEST NUMBER

RO ,Ré& *COPY TEST NUMBER INTO Ré4

#3% R4 “CLEAR LOWER BITS

gz *SHIFT THE TEST NUMBER

Re

BITS(R2) , TSTNMS (64) :SELECT THE TEST

#2.R2 ; INECREMENT THE TEST NUMBER

R2.6$ ‘SEE IF FINISHED

5$ ‘B8R IF NOT

#2.R2 *CORRECT TEST NUMBER

GTTST4 % CONT INUE

0 *STORE TEST NUMBER HERE

RI :MOVE TO NEXT CHARACTER

(R1).,4°. Y*PERIOD'"?

GTTSTS L YES=-BRANCH
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325 027630 005737 001332
26 027634 001005
? 027636 005737 001334
8 027642 001002
9 027644 000137 027244

NN PO
W= 0O

027650 121 000057

027654 001

027656 &g? 177777 000123
05

027664
2737 000377 001336
126127 177777 000124
052737 013000 001336

056264 001560 001336
4 027724 000405

6 027726 121127 000054
7 027732 001402
8 027734 000137 027244
9 027740 005201
0 027742 105711
001402
2 027746 000137 027330
3 027752 005737 001336

5 027760 005737 001340
6 027764 001037
027766 000137 027244

027772 005201
027774 1211
030000 0014
030002 105Z
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5 030044 005737 001336
6 030050 001005

7 030052 005737 001340

027240
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TST TgTNHS

sANY TEST SELECTED THIS CYCLE?

BNE 1 :BR IF YES
TST TSTNMS+2 ;ANY TEST SELECTED THIS CYCLE ?
BNE 1$ BR IF YES
JMP GTTST :N
sCHECK TO OPEN TEST FOR PARAMETER CHANGE
18: CMPB (R1), 2%/ :"OPEN'"?
BNE 43 :NO--BRANCH
CMP8 =1(R1) . #'S :ALL SEEK TESTS?
BNE 2% :NO--BRANCH
gés g;??.OPNFLG ;YES~-OPEN TESTS 0-7
28: CMPB =1(R1) . #'T sALL TIMING TESTS?
BNE 3$ :NO--BRANCH
ggs g;BOO0.0PNFLG :YES--OPEN TESTS 11,12 & 14
3s: ggs ?iTS(RZ),OPNFLG(Ré) :YES==SET BITS FOR TEST TO OPEN
4s: CMPB (RY) ,2°, ;" 'COMMA’ "2
BEQ 5% BR IF YES
JMP GITST :NO
5$: INC R1 HOVE TO NEXT CHARACTER
1S78 (R1) (R’
8EQ 63 BR IF ‘(R’
JMP GTTST2 ;NO-~GO GET NEXT CHARACTER
6$: TST OPNFLG :ANY TESTS TO OPEN ?

BNE OPNTST
TST OPNFLG+2
BNE OPNTST
JMP GTTST

GTTSTS: INC R1

CMPB (R1) . 4',

BEQ GTIST6

TST8 (R1)

BEQ 13

JMP GTTST
1$: TST OPNFLG

BNE CPNTST
1ST OPNFLG+2
BNE OPNTST
JMP GT.PR2

GTTST6: INC R1

1S78 (R1)

8EQ 1$

JMP GTTST1
1$: TST OPNFLG

BNE ULHNTST
TST OPNFLG+2
BNE OPHTST
JMP GT.PR2

:BR IF YES

;ANY TESTS TO OPEN ?
:BR IF YES
:NO=-=START AGAIN

sMOVE TO NEXT CHARACTER
;" PERIOD'*?
YES--BRANCH

ll-,

YES--BRANCH

sANY TESTS TO OPEN ?
;BR IF YES

;ANY TESTS TO OPEN ?
BR IF YES

sNO=-GO START TESTING

HDVE fO NEXT CHARACTER

YES--BRANCH

:NO=-~GO ASK_FOR TEST
;ANY TESTS TO OPEN ?
:BR IF YES

;ANY TESTS TO OPEN ?
BR IF YES

sNO=-=GO START TESTING

;OPEN THE SELECTED TEST FOR CHANGES

SEQ 0127




1382

1383 030064
1384 030066
1385 030070
1%86 030072

1388 030074
1391 030100
1392 030106
1393 030110
1394 030112
1395
1396 030116
1397 030122

04 030150
05 030152
030156

030170
1406 030170
030174
030176

030177
7 030200
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104412
005027
000000
020411

005237
022737
002003
104413
000137

013705
006305
013703
042703
006203
006203
006203
036563
001751
104401
000404

013746
104403

000771

013716
005004
006216
103403
001772
005724
000773

106401
016437
104401
000000
104401
016446
004737

030070
000015
027244
030070

030070
000017

001560
030160

030070

001231
002352

002320

002320

040053
002434

036746
002322
022212

030070

001336

030272

OPNTST: SAVREG
CLR
OPN.CT:

OPN.1:

OPN.2:

18:

2s:

OPNPRM:

18:

2s%:
3s:

48

. WORD
BR

INC
CMP

BGE
RESREG
JMP

MOV
ASL
MOV
8IC
ASR
ASR
ASR
8I7
8EQ
TYPE

BR
.ASCIZ

Mov
TYPOS
.BYTE
.BYTE
TYPE
MoV
MOV
MOV
BR
ASR
8(CS
BEQ
TST
BR
MOV
8R

MOV
CLR
ASR
BCS
BEQ
TST
BR

TYPE
MOV
TYPE
.WORD
TYPE
MOV
JSR

L 10
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(PC)+
0
OPN.¢2

OPN.CT
#15,0PN.CT
OPN.2

GTTST
UPN.CT,RS
5

R
OPN.CT,R3
#17 ,R3

R3

R3

OPN.CT,=(SP)

2

0

+SCRLF
PRMPT(RS) RO
(RO), -(SP)
JPRH.RZ
28

(SP)
2%
OPNPRM
(R2)+

1%
(RO)+, (R2)+
18

PRM, (SP)
Ré

(SP)

38
OPNPRM
(R&)+
1%

,BLNKS?2
PRMMSG(R4) ,48

MSG.EQ
RPT(R4) ,~(SP)
PC,$582D

R3
BlTS%RS) OPNFLG(RB)

sSAVE RO - RS
SSTART WITH TEST 0
;COUNT STORED HERE
:SKIP THE INCREMENT

:MOVE TO THE NEXT TEST
TEST NUMBER 1.0 BIG?
;NO-=-OPEN THE NEXT TEST

;RESTORE RO - RS

:YES--GO ASK FOR MORE TESTS

;SETUP TO USE THE

:TEST NUMBER AS AN INDEX
sGET INDEX

:CLEAR LOWER TEST BITS
;SHIFT TEST NUMBER

:OPEN THIS TEST?
NO-~MOVE TO NEXT TEST
..rvps ASCIZ STRING
“3GET OVER THE ASCI2

:2SAVE OPN.CT FOR TYPEOUT
::G0 _TYPE~=OCTAL ASCII
;2TYPE 2 DIGIT(S)

.EgUf:RESS LEADING ZEROS
:PICKUP PARAMETER POINTER
:SAVE THE VARIABLE INDICATOR
;FIRST ADDRESS OF TABLE

;CHECK FOR A VARIABLE
GO MOVE THIS ONE

:DONE
:BUMP THE POINTER
sMOVE THIS VARIABLE INTO THE

:COMMON AREA

;GET THE VARIABLE INDICATOR
:ZERO THE INDEX

;CHECK FOR A VARIABLE

160 GET IT

:0UT OF VARIABLES

:UPDATE THE INDEX

sTYPE 2 BLANKS

;TYPE THE NAME OF THIS VARIABLE

TYPE ll 0
:PUT RPT(R4) ON THE STACK
:CHANGE TO DECIMAL ASCIZ

SEQ 0128




47 030356
48 030362
49 030366
50 030370
51 030372
g% 030374
24 030400

{
4
4
A
4
4
4
455 030402

7

0 030432
1 030436
2 030440
3 030444
S

004737
104401

001333
105711
001331
000137

005301

016402
004037
030256
030256
030424
030432
030450
01026+
060710

010264
005726
004737
000137

010264

022442
036773

030644

030436
000056

030454

002410
030720

002322

002322

030510
030074

002322
030510
000034

027240
001560

0023
0023

Ny
no

5%:

6$:

78:

8S:
9$:

108:

OPN.N1:
OPN.N2:

OPN.X1:
OPN.X2:
1$:

28:

3s:

m10
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:TYPE WITHOUT LEADING ZEROS
;TYPE */

JREAD AN ASCIZ STRING
:CHECK ONE CHARACTER
:ILLEGAL CHARACTER
C’PRIAGE RETURN

R{g&l 0-9

NO-=STAY ON THIS VARIABLE

YES--MOVE TO NEXT VARIABLE

ég THERE A ‘‘CR'* AFTER THE PERIOD?
sYES=-GO CLOSE THIS TEST

;DOUBLE PERIOD?

:NO-=-G0 ASK FOR THIS VARIABLE

YES--IS A ‘'CR'' AFTER THE DOUBLE PERIOD?
;NO--ASK FOR THIS VARIABLE AGAIN
;YES--CLOSE ALL TEST

:BACK THE POINTER UP BY ONE

sUPPER LIMIT OF INPUT
sCHECK THE DIGIT(S)
s ILLEGAL INPUT
: INPUT TO LARGE
:TERMINATED WITH A *%,"* OR 'CR"’
:TERMINATED WITH A oo
: TERMINATED WITH A *'..**
:SAVE THIS VARIABLE
:MOVE TO NEXT VARIABLE

:SAVE THIS VARIABLE
sCLEAN OFF THE STACK
:CLOSE THIS TEST

:GO OPEN THE NEXT TEST

sSAVE THIS VARIABLE
;CLEAN OFF THE STACK
:CLOSE THIS TEST
:UPDATE THE INDEX
INDEX 10 BIG?

; NO==BRANCH
;RESTORE RO = RS
;G0 TO EXIT

;1S THIS TEST OPEN FOR CHANGE?
;YES--GO CLOSE IT
:NO=--MOVE TO NEXT TEST

;CLOSE CURRENT TEST THAT WAS OPEN FOR CHANGES

CLOSE:

JSR PC,$SUPRS
TYPE  ,SLASH
RDLIN

MOV (SP)+,R1
JSR RO, CK.CHR
33

28

98

5¢

63

8s

TSTB  (R1)

BNE 38

BR 28

ISTB (R1)

BNE 7%

JMP 0PN.N2
CMPB #'..(R1)+
BNE 3s

TST8  (R1)

BNE 38

JMP OPN.X2
DEC R1

MOV PRMLMT (R4) ,R2
JSR RO,CK.DIG
3

3g

108

OPN.N1

OPN.X1

MOV R2,RPT(R4)
8R 2

MOV R2,RPT(R4)
TST (SP)+

JSR PC,CLOSE
JMP OPN. 1

MOV R2,RPT(R&)
TST (SP)+

JSR PC,CLOSE
ST (R§)+

CMP RS, #16%2
BLT $

RESREG

JMP GT.PR2
BIT 817S(RS) ,R3
BNE 1$

BR 28

SAVREG

MOV #PRM,RO
MOV PRMPT (RS) ,R1

;SAVE RO = RS
:“FROM'*” ADDRESS
:*'T0" ADDRESS

SEQ 0129
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1552 030522 01200 MOV (RO)+,R2 ;. FROM'* INDICATOR
1553 030524 01510 MOV (R1)+.R3 20" INDICATOR
1554 030526 012704 000001 MOV #1.R4 “TEST BIT START A ‘RPT
1555 030532 030402 18: 8IT R4 .R2 *PARAMETER TO BE MOVED?
1556 030534 001403 8EQ 28 *NO-~BRANCH
1557 030536 030403 BIT R4 ,R3 ‘A PLACE TO PUT IT?
1558 030540 001404 BEQ 38 :NO==BRANCH, , 3
1559 030542 011011 MOV (RO, (R1) *YES--MOVE ‘FROM'' TO °'TO
1560 030544 030403 28: BIT R4 ,RS "TO" PARAMETER?
1561 030546 001401 BEQ 3 *NO=-BRANCH
1562 030550 005721 ST (R1)+ *YES--UPDATE THE POINTER
1563 030552 005720 38: ST (RO) + *UPDATE FROM POINTER
1564 030554 006304 ASL R4 POSITION THE TEST BIT
1565 030556 032704 002000 BIT #8IT10,R4 *DONE?
1566 030562 001763 BEQ 18 *NO--BRANCH
1567 030564 104413 RESREG *RESTORE RO = RS
}ggs 030566 000207 RTS PC *RETURN
1570 :THIS ROUTINE IS USED TO CHECK IF AN
}2;; ?ﬁf{’ CHARACTER IS A DIGIT BETWEEN O AND 7.
1573 : MOV #ADR,R1 ;ADDRESS OF ASCII CHARACTER
1574 : JSR RO,CK.OCT *CHECK THE CHARACTER
1575 : RETURN1 *CHARACTER IS NOT BETWEEN 0-7
1576 : RE TURN2 *CHARACTER IS IN R2 AS A
}ggg : ‘OCTAL DIGIT
1579 030570 121127 000060 CK.OCT: CMPB  (R1).#'0 :LESS THAN ZERO?
1580 030574 103407 8LO 18 ‘YES -- BRANCH
1581 030576 121127 000067 CMPB  (R1).#'7 GREATER THAN SEVEN?
1582 030602 101004 BHI 1$ SYES == BRANCH
1583 030604 111102 MOVB  (R1).R2 ‘GET THE CHARACTER
1584 030606 042702 177770 BIC #AC7.R2 *STRIP AWAY THE ASCII
1585 030612 005720 TST (RO)+ tADJUST FOR RETURN
}ggg 030614 000200 1$: RTS RO ‘RETLKN
1588 :THIS ROUTINE IS USED TO CHECK AN ASCII CHARACTER
}ggg égELosrennxne 1F IT 1S A DIGIT BETWEEN O AND 9.
1591 : MOV #ADR,R1 :ADDRESS OF ASCII CHARACTER
1592 : JSR RO, CK.DEC *CHECK THE CHARACTER
1593 : RE TURN1 *NOT BETWEEN O AND 9
1594 : RE TURN2 aerueen 0 AND 9
}ggg : :R2 = DIGIT
1597 030616 121127 000060 CK.DEC: CMPB  (R1),#'0 :LESS THAN ZERO?
1598 030622 103407 8L0 18 SYES == BRANCH
1599 030624 121127 000071 CMPB  (R1).#'9 -GREATER THAN NINE?
1600 030630 101004 BHI 1$ sYES == BRANCH
1601 030632 111102 MOVB  (R1).R2 *GET THE CHARACTER
1602 030634 042702 000060 BIC #'0,R2 ‘STRIP AWAY THE ASCII
1603 030640 005720 ST (ROS+ *ADJUST FOR RETURN
}ggg 030642 000200 1$: RTS RO *RETURN
1606 :THIS ROUTINE WILL CHECK AN ASCII CHARACTER TO
1607 *DETERMINE WHAT IT IS.

1608 sCALL
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1609 : MOV
1610 : JSR
1611 : RE TURN
1612 : RETURN
1613 : RE TURN
1614 : RETURN
1615 : RETURN
1616 : RETURN
1617 .
1618
1619 030644 105711 CX.CHR: TSTB
1620 030646 001420 BEQ
1621 030650 121127 000057 CMPB
1622 030654 001614 BEQ
1623 030656 121127 000054 CMPB
1624 030662 001410 BEQ
16”75 030666 121127 000056 CMPB
1626 030670 0014064 BEQ
1627 030672 004037 030616 JSR
1628 030676 000406 B8R
1629 030700 005720 TST
1630 030702 005720 $ TST
1631 0307064 005720 2% TST
1632 030706 005720 33 TST
1633 030710 005720 43 TST
16346 030712 005201 INC
1635 030714 011000 5%: MOV
1636 030716 000200 RTS
1637
1638
1639
1640 CALL
1641 : MOV
1642 : MOV
1643 : JSR
1644 : RETURN
1645 : RETURN
1646 : RETURN
1647 : RETURN
1648 : RETURN
1649
1650 030720 010446 (K.DiG: MOV
1651 030722 010346 MOV
1652 030724 010246 MOV
1653 030726 005002 CLR
1656 030730 005003 CLR
1655 030732 005004 CLR
1656 030734 004037 030644 JSR
030740 031070 9%
030742 051070 9%
030744 031070 9%
030746 031070 9%
030750 031070 9%
030752 030754 1%
1657 030754 006303 1$: ASL
1658 030756 010346 MOV
1659 030760 00¢303 ASL

PAGE 32-22

#ACR,R1
RO, CK.CHR
ADR1

ADR?

ADR3

ADR4

ADR5

ADR6

(R1)

48

(R1) 8"/
3s
(R1).,4°,
2%

(R1) A4°.
1$
RO,CK.DEC
5%

(RO)+
(RQ)+
(RQ)+
(RQ) +
(RO)+

R1
(RO) ,RO
RO

:THIS ROUTINE CHECKS AN A
: CHARACTERS AND FORMS A D

ADR&
ADR5

R4,=(SP)
R3,=(SP)
R2,=(SP)
R2
R3

R4
RO,CK.CHR

R3
R3

I
MA

B 1

;ADDRESS OF ASCII CHARACTER
+CHECK CHARACTER

:UNKNOWN CHARACTER

:CARRIAGE RETURN * (R1)=ADR+1
:SLASH * (R1)=ADR+1

:COMMA * (R1)=ADR+1

:PERIOD * (R1)=ADR+1

:DIGIT BETWEEN 0 AND 9

:R2 = DIGIT + (R1)=ADR+1

s*'CARRIAGE RETURN''?
:YES == BRANCH
;" 'SLASH' 2
VES -- BRANCH
;" 'COMMA’‘?

:YES == BRANCH
;' PERIOD*?

:NO == BRANCH
:DIGIT BETWEEN 0-9
;PERIOD

; COMMA

:SLASH

: CARRIAGE RETURN

:MOVE POINTER TO NEXT CHARACTER
: UNKNOWN CHARACTER

:RETURN

STRING FOR LEGAL
L VALUE BINARY NUMBER IN RZ2.

;ADDRESS OF ASCIZ STRING
:MAX. MAGNITUDE OF INPUT NUMBER
:CHECK DIGITS
:ILLEGAL CHARACTER == R2=?
: INPUT NUMBER TO LARGE -~ R2=?
[ COMA " == R2 = NUMBER
;Penxoo' -- R2 = NUMBER
£ PERIOD-PERIOD"" ~ R = NUMBER

:SAVE Ré&

:SAVE R3

:SAVE THE MAX. SIZE ON THE STACK
:START WITH O

;CHECK ONE CHARACTER
:ILLEGAL CHARACTER
C?RRIAGE RETURN

ll'll

.gIGIT 0-9
TSAVE #2
4

*
’

SEQ 0131
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1660 030762 006303 ASL R3
1661 030764 062603 ADD (SP)+,R3
1662 030766 060203 ADD R2,.R3
1663 030770 004037 030644 JSR RO, CK.CHR
030774 031070 9%
030776 031010 28
031000 031070 11
031002 031016 (3
031004 031014 38
031006 030754 1s
1664 031010 005301 28: DEC R1
1665 031012 000401 BR 43
1666 031014 005724 38: ST (R4) +
1667 031016 00572 4$: TST (R4)+
1668 031020 004037 030644 JSR RO, CK.CHR
03102¢ 03107 9
031026 031060 78
031030 031070 9s
031032 031070 9%
031034 031040 58
031036 031050 63
1669 031040 005724 5$: TST (R4)+
1670 031042 105711 TST8  (R1)
1671 031044 001405 BEQ 78
1672 031046 00041 BR 9%
1673 031050 126127 177776 000054 6$: CMPB  =2(R1).#',
167% 031056 00100 BNE ag
1675 031060 020316 78: CMP R3, (SP)
1676 031062 101001 BHI 83
1677 031064 060400 ADD R4 RO
1678 031066 005720 8s: TST (RO) +
1679 031070 010302 9% : MOV R3,R2
1680 031072 005726 ST (SP)+
1681 031074 012603 MOV (SP) ¢ ,R3
1682 031076 012604 MOV (SP)+.R%
1683 031100 011000 KOV (RO) ,RO
1684 031102 000200 R7S RO
1685
1686
1687 “AND FORMS AN OCTAL NUMBER IN R2
1688 SCALL:
1689 : MOV #ADR,R1
1690 : JSR RO, CK.NUM
1691 : RETURN ADR1
1692 : RETURN ADRZ
1693 : RETURN ADR3
}ggg : RETURN ADR%
1696 031104 010346 CK.NUM: MOV R3,=(SP)
1697 031106 00500 CLR R3
1698 031110 004037 030570 JSR RO,CK.OCT
1699 031114 000440 BR 6$
1700 031116 005201 18: INC R1
1701 031120 006303 ASL R3
1702 031122 103435 BCS 63
1703 031124 006303 ASL R3
1704 031126 103433 BCS 63

n

:8

S (%8)+(#2)=210,

UPDATE THE INPUT NUMBER
:CHECK ONE CHARACTER

:ILLEGAL CHARACTER
:99531AGE RETURN

:DIGIT 05
:BACKUP_THE CHARACTER POINTER
: CONTINE,
..PER OD [}
COMMA’* OR '‘CR’
:CHECK ONE CHARACTER
:ILLEGAL CHARACTER
: CARRIAGE RETURN

00 L X ]

l!'..

:DIGIT 0-9
‘PERIOD-PERIOD"

YES--BRANCH

USS g:??ACTER BEFORE THE DIGIT A COMMA?
: INPUT TO LARGE?

:YES == BRANCH

:ADJUST RETURN ADDRESS

sNUMBER TO R2

;CLEAN MAX. SIZE OFF OF STACK
:RESTORE R3

;RESTORE R&

:GET RETURN ADDRESS

:RETURN

sTHIS ROUTINE CHECKS AN ASCIZ STRING FOR LEGAL CHARACTERS

;ADDRESS OF ASCIZ STRING

G0 FORM THE NUMBER

ILLEGAL, CHARACTER IN THE INPUT STRING
IR TR ——RI=NUMBER

'PERIDD ~R2=NUMB
'PERIOD-PERIOD'“-RZ-NUHBER
;SAVE R3

:START NUMBER AT ZERO
:0CTAL DIGIT’

:NO-=BRANCH

:MOVE TO NEXT CHARACTER
sFOR THE OCTAL NUMBER IN R3
:DON'T LET IT GET TO BIG

SEQ 0132
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1705 031130 006303 ASL  R3
1706 031132 103431 BCS 63
1707 031134 060203 ADD  R2,R3
1708 031136 004037 030570 JSR  RO.CK.OCT ;1S THIS AN OCTAL DIGIT?
1709 031142 000401 BR 23 :NO--FIND OUT WHAT IT IS
1710 031144 000764 BR 18 :YES--MAKE IT PART OF THE NUMBER
1711 031146 010302 28: MOV R3,R2 :SAVE_THE OCTAL NUMBER
1712 031150 00500 (LR R :START WITH ZERO_INDEX
1713 031152 004037 030644 JSR  RO,CK.CHR :CHECK ONE CHARACTER
031156 031216 63 :ILLEGAL CHARACTER
031160 031206 53 :CARRIAGE RETURN
031162 031216 63 W
031164 031206 53 RO
031166 031172 38 pe
031170 031216 és :DIGIT 0-9
1714 031172 005723 3$:  TST (R3¢ :"PERIOD""
1715 031174 121127 000056 (P8 (R1).A°, :*PER1OD-PER10D'*?
1716 031200 001002 BNE 58 :NO=--BRANCH
1717 031202 005201 INC R :YES--ADVANCE THE POINTER
1718 031204 005723 48:  IST  (R3)+ :*PERIOD-PERIOD"*
1719 031206 005723 S$:  IST (R3¢ 3 'COMMA"
1720 031210 105711 1S18 (R1) 3CR"2
1721 031212 001001 BNE  6S :NO=-BRANCH
1722 031214 060300 ADD  R3,RO SYES==SAVE THE OCTAL NUMBER
1723 031216 012603 6s: MOV (SP)+,R3 :RESTORE R3
1724 031220 011000 MOV (R0),RO :PICKUP EXIT ADDRESS
1725 031222 000200 RTS RO :RETURN




EN
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7
y
2 .SBTTL SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)
30 :COPYRIGHT (€) 1979,1981
3 :DIGITAL EQUIPMENT CORP.
32 MAYNARD, MA 01754
33 SAUTHOR(§): CHUCK HESS
3% *REVISED BY: MIKE LEAVITT
36 s P e Y 323220220 22220222222223 3232233302822 32220208022 d Q] d]))
37
38 :STORAGE FOR RMDS, RMER] AND RMER2 ON AN ERROR '2'
39 ;RMERRS _ = RMDS
40 RHERRS*Z = RMER1
1 :RMERRS+4 = RMER2
43 031224 000000 000000 000000 RMERRS: .WORD 0.0.0
45 ;TABLE OF DRIVE ACTIVE INDICATORS (DRVACT=8 BYTES)
46 :DRVACT=0 IF DRIVE IS IDLE
47 DRVACT>0 IF DRIVE IS ACTIVE WITH A COMMAND
48 *DRVACT<O IF DRIVE IS ACTIVE WITH AN ERROR RECOVERY OPERATION
50 031232 000 DRVACT: .BYTE 0 :DRIVE 0
53 031233 000 .BYTE 0 SDRIVE 1
03123, 000 .BYTE 0 :DRIVE 2
031235 000 BYTE 0 :DRIVE 3
031236 000 BYTE 0 :DRIVE 4
031237 000 BYTE 0 :DRIVE 5
031240 000 .BYTE 0 :DRIVE &
,, 03141 000 .BYTE 0 :DRIVE 7
55 :TABLE OF DRIVE STATUS INDICATORS (DRVSTA=8 BYTES)
5§ :DRVSTA=0 IF DRIVE IS OFFLINE OR NONEXSITENT
57 :DRVSTA>0 IF DRIVE IS ONLINE
38 *DRVSTA<O IF DRIVE IS UNSAFE
60 031242 000 DRVSTA: .BYTE 0 :DRIVE 0
63 031243 000 .BYTE 0 :DRIVE 1
031244 000 .BYTE 0 :DRIVE 2 \
031245 000 BYTE 0 :DRIVE 3 ;
031246 000 .8YTE 0 SDRIVE &
031247 000 BYTE 0 :DRIVE 5
031250 000 .BYTE 0 :DRIVE 6
o 03151 000 .BYTE 0 :DRIVE 7
65 :TABLE OF DRIVE TYPES (DRVTYP=8 BYTES)
66 oBuTvp=0 16 DRIVE 15 NONEXISTENT (DRVSTA=0. ALSO)
67 :DRVTYP=1 IF DRIVE IS RM80
68 :DRVTYP==1 IF NOT RMB0
70 031252 000 DRVIYP: .BYTE 0 :DRIVE 0
73 031253 000 .BYTE 0 *DRIVE 1
031254 000 .BYTE 0 *DRIVE 2
031255 000 BYTE 0 :DRIVE 3
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031256 000
031257 000
031260 000
031261

F1
82 07:05:59 PAGE 33-1

.BYTE 0 :DRIVE &
.BYTE 0 ;DRIVE 5
.BYTE 0 ;DRIVE 6
.BYTE 0 :DRIVE 7

sTABLE OF DUAL PORT [ ON INDICATORS

000
74
75
76
77
78
79 031262 000
82 031263 000
031264 000
031265 000
031266 000
031267 000
031270 000
03127 000
83
84
85
86
87
88 031272 000
91 031273 000
031274 000
031275 000
031276 000
031277 000
031300 000
031301 000
92
93
94
95 031302 000000
98 031304 000000
031306 000000
031310 000000
031312 000000
031314 000000
031316 000000
031320 000000
99
100
101
102
103
104 031322 000000
105
106
107
108
109
110
111
112 031324 000000
i

NITIALIZATI
:DPINT=0 IF INITIALIZATION IS NOT ACTIVE ON THE DRIVE
NITIALIZATI

:DPINT<O IF I

DPINT: .BYTE 0 :DRIVE 0
.BYTE 0 ;DRIVE 1
BYTE 0 ;DRIVE 2
.BYTE O ;DRIVE 3
BYTE 0 :DRIVE 4
.BYTE 0 ;DRIVE §
BYTE 0 ;DRIVE 6
.BYTE O ;DRIVE 7

;TABLE OF PENDING DUAL PORT REQUESTS
PORT REQUEST IS NOT PENDING FOR THAT DRIVE
:DPRQS<O IF THAT A DUAL PORT REQUEST IS PENDING FOR THAT DRIVE

:DPRQS=0 IF THAT A DUAL

DPRQS: .BYTE 0 :DRIVE 0
BYTE O sDRIVE 1
.BYTE 0 :DRIVE 2
BYTE 0 :DRIVE 3
BYTE 0 :DRIVE &
BYTE 0 JDRIVE §
.BYTE 0 :DRIVE 6
.BYTE 0 :DRIVE 7

;DRIVE REQUEST QUE WORDS

QDRV: .WORD O :DRIVE 0
.WORD 0 :DRIVE 1
WORD O :DRIVE 2
MWORD O :DRIVE 3
MNORD O :DRIVE &
MWORD O :DRIVE §
WORD O :DRIVE 6
LNWORD O :DRIVE 7

sTRANSFER WAIT FLAG (TRNSWT=1 WORD)

sTHIS 1S A ONE WORD QUEUE.

:"DPB'* OF THE 1/0 OPERATI
TRNSWT: .WORD O
sSEARCH WAIT KEYS (SRCHWT=1 WORD)

ON IS IN PROGRESS

IT WILL CONTAIN THE ADDRESS OF

ON.

sTHIS IS A ONE WORD QUEUE THAT WILL CONTAIN A KEY FOR EACH OF
:THE DRIVES THAT ARE PERFORMING A SEARCH COMMAND FOR THE 1/0
;REQUEST THAT 1S AT THE TOP OF THEIR REQUEST QUEUE.

:EACH DRIVE 1S ASSIGNED ONE BIT, STARTING AT BITOO FOR DRIVE 0.

SRCHWT: .WORD O
;RM DRIVER ACTIVE FLAG (ACTDRv=1 BYTE)

SEQ 0135

|
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031326

031327

031330

NN AN PN PN NI NININI NN b =D b b =D
N = OO 0O NN S WM =2 OV~

031332

—b b and oo e ) e b e cud and wub b
abbabbbwuwgug
QNS NN =2 OO0 ~NOMNN

031350
031352

031354

€31356

31366
31370

b o el e e e b e el e b b b d e b d
OO

~NOONONONO OO WAL
OO WOV NO WS WNNN=0OOY

000

000

000000

177777

177777
127777
177777
177777
177777
177777
177777
177777

177777

001

002

176700
000254 000240

004

sACTDRYV=0 IF DRIVER IS I
sACTDRV>0 IF DRIVER IS ACT
ACTDRV: .BYTE 0
;SOFTWARE TIMER ROUTINE ACTIVE FLAG (ACTSTR=

1
;ACTSTR=0 IF SOFTWARE TIMER ROUTINE 1S
:ACTSTR>0 IF SOFTWARE TIMER ROUTINE IS

ACTSTR: .BYTE 0

;SAVE REGISTERS FLAG (SAVEFG =1 WORD)
;SAVEFG <0 IF SAVE THE RH/RM REGISTERS WHEN THE
;OPERATION IS COMPLETED AS PER (DPB+14).
:SAVEFG=0 IF SAVE THE RH/RM REGISTERS, AS PER
;(DPB+14), AFTER AN ERROR.

SAVEFG: .WORD O

;SEEK FLAG (SEEKFG=1 WORD)

BYTE)
INACT]VE
ACTIVE

;SEEKFG=0 IF WHEN THE DISK ADDRESS ISN'T IN THE WINDOW

sFOR A DATA TRANSFER START A SEARCH COMMAND
:SEEKFG<O IF DATA TRANSFER WILL DO IMPLIED SEEKS,
;DISREGARD THE WINDOW

SEEKFG: .WORD -1

s TIMEOUT TABLE (TIMER=8 WORDS)

;:THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION

TIMER: .WORD =1
WORD -1
WORD -1
WORD -1
WORD -1
WORD -1
WORD -1 :DRIVE
.WORD -1 :DRIVE

:DATA TRANSFER UNDERWAY INDICATOR (DTUW=1 WORD)
:DTUWCO IF NO DATA TRANSFER UNDERWAY

:DRIVE
:DRIVE
:DRIVE
:DRIVE
:DRIVE
:DRIVE

NOAWAS NN =O

;DTUW=+N (WHERE N=0 TO 7) IMPLIES DATA TRANSFER UNDERWAY ON DRIVE N

DTUW:  .WORD -1

SATTENTION BITS TABLE (ATABIT=8 BYTES)
;THIS TABLE CONTAINS THE CORRESPONDING BIT TO EACH DR
sATTENTION BIT

ATABIT: .BYTE 1,2.4,10,20.,40,100,200

:STORAGE FOR RMADR (THE FIRST ADDRESS (776700) OF THE RH70/RM
:RMVEC (THE VECTOR ADDRESS (254)), AND RMVEC+2 (THE BR LEVEL

RMADR: .WORD 176700
RMVEC: .WORD 254,5+32.

IVES

80)
(5)5.

SEC 0136
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1

SEG 0137

};} :SEARCH DIFFERENCE IS 5 FIVE SECTORS

};2 031374 000005 MXWNDW: .WORD 5

%;g :DEFINITIONS OF THE RH70/RMB80 ADDRESS INDEXES

177 000000 RMCS1 =0 :CONTROL AND STATUS REGISTER #1 (DRIVE REG. 0)
178 000002 RMW( = 2 -WORD COUNT REGISTER (NOT A DRIVE REG)

179 000004 RMBA = 4 ;UNIBUS ADDRESS REGISTER (NOT A DRIVE REG)

180 000006 RMDA =6 :DESIRED TRK/SEC ADDRESS REGISTER (DRIVE REG. 5)
181 000010 RMCS2 =10 :CONTROL AND STATUS REGISTER #2 (NOT A DRIVE REG)
182 000012 RMDS =12 :DRIVE STATUS REGISTER (DRIVE REG 1)

183 000014 RMER? = 14 ;ERROR REGISTER #1 (DRIVE REG. 2)

184 000016 RMAS =16 :ATTENTION SUMMARY PSEUDO REGISTER (DRIVE REG. 4)
185 000020 RMLA = 20 +LOOK AHEAD REGISTER (DRIVE REG. 7)

186 000022 RMDB = 22 :DATA BUFFER REGISTER (NOT A DRIVE REG.)

187 000024 RMMR1 = 24 sMAINTAINABILITY REGISTER #1 (DRIVE REG. 3)

188 000026 RMDT = 26 :DRIVE TYPE REGISTER (DRIVE REG. 6)

189 000030 RMSN = 30 :SERIAL NUMBER REGISTER (DRIVE REG. 10)

190 000032 RMOF = 32 JOFFSET REGISTER (DRIVE REG. 11)

191 000034 RMD(C = 34 sDESIRED CYLINDER ADDRESS REGISTER (DRIVE REG. 12)
192 000036 RMHR = 36 :"HOLDING REGISTER'® (DRIVE REG. 13)

193 000040 RMMR? = 40 :MAINTENANCE REGISTER #2 (DRIVE REG. 14)

194 000042 RMER? = &2 :ERROR REGISTER #2 (DRIVE REG. 15)

195 000044 RMEC1 = 44 :ECC POSITION REGISTER (DRIVE REG. 16)

196 000046 RMEC2 = 46 -ECC PATTERN REGISTER (DRIVE REG. 17)

N
o
-
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;RM70/RMB0 DRIVER INITIALIZATION CODE
;THIS ROUTINE WILL DETERMINE WHICH RMBO DRIVES ARE
;AVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR
;70 THE PROPER STATE FOR EACH DRIVE.
sNOTE: THIS ROUTINE CALLS DRVINT

:SAVE RO - RS

sSAVE THE PRESENT PROCESSOR STATUS
;CHANGE THE PRIORITY 10 5

;CLEAR ALL REQUEST QUEUES

;FIRST ADDRESS TO BE CLEARED

sLAST ADDRESS TO BE CLEARED

;CLEAR

:ARE WE DONE?
;BRANCH ]F NO
:LAST ADDRESS
JINITIALIZE
:DONE?

;L00P JF NO

SET ALL DRIVES TO OFFLINE

;SETUP THE RH70/RM80 VECTOR

;FIRST ADDRESS OF RH70/RM80

sMASSBUS INIT

sSTART WITH DRIVE 0
;INIT THE DRIVE

:'DVA* NOT SET

sNORMAL RETURN

;SET DRIVE STATUS TO OFFLINE

;60 70 NEXT DRIVE

;MASK OUT UNUSED BITS

:Bix IF MORE DRIVES TO GO

;START WITH DRIVE 7

:CLEAR THE PROCESSOR STATUS

;WAITING FOR DRIVE TO SWITCH PORTS ?
;BR NOT WAITING

;SET INTERRUPT

;DRIVE SWITCHED PORTS ?

;B8R [F NOT

;GO TO THE NEXT DRIVE

:CHECK NEXT DRIVE

sRESTORE THE PROCEZSOR STATUS
JRESTORE RO - RS

;BYE-BYE

1

2

3

'A

S

6 ;

g :CALL

9 : JSR PC.RMINIT
}? : RETURN

}% INOTE: THE 'P* OR ‘L' CLOCK MUST BE STARTED
14 031376 104412 RMINIT: SAVREG

15 031400 013746 177776 MOV PS = (SP)
16 031404 012737 000240 177776 MOV #<5+82.>, aaPs
17 031412 004737 036134 JSR PC. CLRQUE
18 031416 012701 0312264 MOV #RMERRS ,R1
19 031422 012702 031332 MOV #SEEKFG.R2
20 031426 005021 18: CLR (R1) ¢
21 031430 020102 CMP R1.R2

22 031432 101775 BLOS 18

23 031434 012702 031354 MOV T, R2
24 031440 012721 177777 28: MOV #=1,(R1)+
25 031444 020102 cMp R1,R2
26 031446 101774 BLOS 28

27 031450 005037 031242 CLR DRVSTA

28 031454 005037 031244 CLR DRVSTA+2
29 031460 005037 031246 CLR DRVSTA+4
30 031464 005037 031250 CLR DRVSTA+6
31 031470 013703 031370 MOV RMVEC,R3
32 031474 012723 033526 MOV #ISR, (R3)+
33 031500 013713 031372 MOV RMVEC+2, (R3)
3% 031504 013704 031366 MoV RMADR , R4
35 031510 012764 000040 000010 MOV #40,RMCS2 (Re)
36 031516 005001 CLR R1

37 031520 004037 031610 38: JSR RO,DRVINT
38 031524 000401 BR 4$

39 031526 000402 BR 5%

%0 031530 105061 031242 48: CLRB  DRVSTA(R1)
41 031534 005201 5% INC R1

42 031536 042701 177770 BIC 24C7.R1

43 031542 001366 BNE 3s

4% 031544 012701 000007 MOV #7.R1

45 031550 005037 177776 CLR aPS

46 031554 105761 031262 68: TSTB  DPINT(R1)
47 031560 001405 BEQ 8s

48 031562 004737 036062 JSR PC,SET.IE
49 031566 105761 031262 78: TSTB  DPINT(R1)
50 031572 001375 BNE 78

51 031574 005301 8s: DEC R1

52 031576 100366 BPL 63

53 031600 012637 177776 MoV (SP)+,a#P$
54 031606 104413 RESREG

gg 031606 000207 RTS PC

57 ;DRIVE INITILIZATION ROUTINE

SEQ 0138
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1 031242
1 031252
4 000010
4 000111 O
76 031634 032764 010000 O

78 031044 004737 036062

79 031650 000476

80 031652 105061 031242

81 031656 032764 0064000 000000

83 031666 004037 035552

85 031700 112761 000001 031252
86 031706 022705 020026

0
831714 022705 024026
90 031722 112761 177777 031252

92 031732 012746 000121
93 031736 004037 035632

031744 032050
94 031746 012746 010000
95 031752 004037 035632
031756 000032
031760 032050
9% 031762 004037 035552
031766 000012
031770 032050
97 031772 012605

356 000016
552

020 112761 177777 031242
026 000407

J 1

82 07:05:59 PAGE 34-1

JCALL

DRVINT:

18:

2s:

;THIS ROUTINE DETERMINES If A DRIVE EXIST AND IF IT IS

A "READ-IN PRESET'* IS ISSUED AND FMT16
TIS SET 10 A 1", rusn MOL, DPR, DRY, AND VV ARE CHECKED TO
“INSURE THEY ARE ALL ON A “1'". AND DEPENDING ON THEIR STATE.

;AN RMBO. IF 11 1S,

:DRVSTA 1S SET TO THE PROPER CONDITION.

MOV
MOV
JSR

RE TURN1
RE TURNZ

MoV
CLRB
CLRB
MOV
Movs
BIT
BEQ
JSR
BR
CLRB
BIT
BEQ
JSR
RMDT
5%
MOV
MOVB
CMP
BEQ
CMP
BEQ
MOv8
BR
MOV
JSR
RMCS1
5%
MoV
JSR
RMOF
5%
JSR
RMDS
5%
MOV
BPL
MOvVB
JSR
RMERT
5%
ROL
BPL
Move
BR

#DRVNUM, R1 ;DRIVE NUMBER TO R1
RMADR , R4 :UNIBUS ADDRESS OF RH70/RM80 (RMCS1)
RO,DRVINT sCALLED BY A JSR

:ERROR OCCURRED (°NED')

:NORMAL RE TURN
R5,=(SP) :SAVE RS
DRVSTA(R1) :START DRIVE STATUS AS OFF! INE
DRVTYP(R1) :CLEAR THE DRIVE TYPE INDICATOR

R1,RMCSZ(R4) ;SELECT A DRIVE

#1391 RMCST(RG) DO A DRIVE CLEAR COMMAND (& SEIZE DRIVE)

1gxri2 RMCS2(R&) Ngonexxsrenr DRIVE?
PC,SET.IE
4

DRVSTA(R1)

:LEAVE THIS ROUTINE

RO.RD.RM *CALL THE READ ROUTINE
‘REGISTER OFFSET
“*NED' RETURN
(SP)+,RS ‘PUT DRIVE TYPE IN RS
F'a DRVTYP(R1) :SET RMBO INDICATOR
#20026.RS ‘1S IT A SINGLE PORT RM80?
28 ‘BRANCH IF YES
#24026,RS 21S IT A DUAL PORT RM80?
28 ‘BR IF YES
z;1.onvrvp<a1) .g;}rxnochron TO *OTHER'
#121,-(SP) ‘D0 A ‘READ-IN PRESET''

RO,WRT.RM ;CALL THE WRITE ROUTINE
:REGISTER OFFSET
:'NED' RETURN

#BIT12,-(SP) :SET FMT16=1

RO,WRT.RM ;CALL THE WRITE ROUTINE
:REGISTER OFFSET
:'NED* RETURN

RO,RD.RM : CALL THE READ ROUTINE

:REGISTER OFFSET
:"NED' RETURN

(SP)+,R5 ;AND SAVE IT IN RS

3s :BRANCH [F ATA=0

ATABIT(R1) ,RMAS(R4) ;CLEAR ATTENTION BIT

RO,RD.RM ;CALL THE READ ROUTINE
:REGISTER OFFSET
:"NED' RETURN

(SP)+ (1S IT UNSAFE’

3s :BR_IF N

#-1,DRVSTA(RY) ,SET UNSAFE INDICATOR

4$ SEXIT

--BRANCH
60 SET “IE'' WITHOUT A "'TRE"

:SET DRIVE STATUS TO OFFLINE
#8I1T11,RMCS1(R4)" ;SEE IF DRIVE AVAILABLE
48 :BR IF DRIVE NOT AVAILABLE

SEQ 0139
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CZRNGAQ RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 34-2 SEQ 0140
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105 032030 005105 3s: COM RS CHECK MOL, DPR, DRY, AND VV

06 032032 042705 167077 8IC :‘c<axr12'enros'éxror'sxroe>
32036 001003 8NE 4$ ANCH IF HOL DPR, DRY, OR VV IS CLEAR
2040 112766 000001 031242 MOVB  #1,.DRVSTA(R1) ser DRIVE STATUS TO ONLINE

48: TST (RO) + *STEP OVER THE ERROR RETURN
2050 012605 58 MOV (SP)+,RS *RESTORE RS
2052 000200 RTS RO YEXIT

—d b e e e d
—==000
- OV~
lolelelale)
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SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

% :REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST
2 :CALL
S : JSR RO,RM80 :CALL THE RM80 DRIVER
6 : PNTADR ‘ADDRESS OF POINTER OF DRIVES PARAMETER BLOCK
7 : RETURN1 *RETURN HERE IF QUEUE IS FULL
8 : RE TURN2 ‘RETURN HERE IF REQUEST IS IN OQUEUE OR THERE
13 *IS AN ERROR CONDITION
11 032054 013746 177776 RM80: MOV aNPs,=(SP) :SAVE_THE CALLING STATUS
12 032060 013737 031372 177776 MOV RMVEC+2,3#PS  -DON'T ALLOW ANY RM80 INTERRUPTS
13 032066 112737 000001 031326 MOVE  #1,ACTDRV ser"mcrxve DRIVER'' FLAG
1% 032074 104412 SAVREG *SAVE RO -
15 032076 011002 MOV (RO) ,R2 ‘PICKUP THE onxve PARAMETER BLOCK POINTER
16 032100 005062 000016 CLR 16(R2) *CLEAR THE STATUS/ERROR INDICATOR
17 032104 111201 MOVB  (R2).R1 *PICKUP THE DRIVE NUMBER
18 032106 013704 031366 MOV RMADR, R4 ‘UNIBUS ADDRESS OF RMCS1
19 032112 105761 031262 TSTB  DRVSTA(R1) SCHECK DRIVES STATUS
20 032116 003011 BGT 18 *BRANCH IF ONLINE
21 032120 105761 031262 TSTB  DPINT(R1) *TRYING TO INIT THE DRIVE
22 032124 001027 BNE 43 *BR IF YES
23 032126 004C37 031610 JSR RO,DRVINT 26O INIT. THE DRIVE
24 032132 000421 _ BR 3s *ERROR RETURN
25 032134 105761 031242 TSTB  DRVSTA(R1) *IS DRIVE STATUS ONLINE?
26 032140 003432 BLE 58 ‘BR IF NOT
27 032142 105761 031272 1$: TSTB  DPROS(R1) *OUTSTANDING PORT REQUEST FOR THE DRIVE ?
28 032146 001016 BNE 4$ ‘BR IF YES
29 032150 010164 000010 MOV R1,RMCS2(R4)  :SELECT THE DRIVE
30 032154 004037 036200 JSR RO,DAVQUE PUT THIS REQUEST IN QUEUE
31 032160 000445 BR 8s SQUEUE IS FULL
32 032162 105761 031232 28: TSTB  DRVACT(R1) +IS THIS onlvs ACTIVE?
33 032166 001037 BNE 78 :BR IF YES
3% 032170 004737 032312 JSR PC,OPT *CALL THE OPTIMIZER
35 032174 000434 B8R 78
36 032176 004737 033410 3$: ISR PC.CI8 :GO HANDLE THE °'NED’
37 032202 C€00431 BR 78
38 032204 004037 036200 48: JSR RO, DRVQUE :PUT REQUEST IN QUEUE
39 032210 000431 B8R 13 :QUEUE IS FULL
40 032212 032714 000100 8iT #BITCS, (R4) :IS 15' SET ALREADY ?
41 032216 001023 8NE 78 ‘BR IF IT IS
42 032220 004737 036062 JSR PC.SET.IE “SET INTERRUM™
43 032224 (u0420 BR 78 ‘RETURN, REQUEST IN QUEUE
44 032226 105761 031242 5%: TSTB  DRVSTA(R1) sss IF 'DRIVE OFFLINE OR UNSAFE
45 032232 002412 BLT 6$ R IF UNSAFE
46 032234 012762 140000 000016 MOV ABIT15!BIT14, 16(R2) :SET OFFLINE ERROR INDICATOR
47 032242 105761 031252 TST8  DRVIYP(R1) see IF OFFLINE OR NONEXISTENT
48 032246 001007 BNE 78 IF OFFLINE
49 032250 012762 100002 000016 MOV #8IT15!BITO1, 16(R2) :REPORT DRIVE NONCXISTENT
50 032256 000403 BR 78 0 T0 EXIT
51 032260 012762 110000 000016 6$: MOV #8iT15!8IT12, 16(R2) :DRIVE 1S UNSAFE
52 032266 104413 7%: RESREG ESTORE RO = RS
53 032270 005720 T (RO)+ ssrup FOR NORMAL RETURN
54 032272 000401 98 SFINISH UP rnen EXIT
55 032274 104413 8s: RESREG *RESTORE RO - RS
56 032276 005720 98: ST (RO) + *CORRECT THE RETURN ADDRESS

57 032300 105037 031326

CLRB ACTDRV

;CLEAR “ACTIVE DRIVER™ FLAG
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SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

58 032304
59 032310

67 032312

b d e cod e ed b e i b o e
VSN AN = O
S
W
N
wn
n
N

N=—=O00O~N
o
W
N
N
H
N

012637 177776
000200

MOV
RTS

(SP) +,a#PS
RO

M1

;RETURN ‘PS’' TO USER LEVEL
;RETURN TO CALLER

;OPTIMIZER-CALLED FOR A PARTICULAR DRIVE

SCALL
104412 0P :
013746 177776
004737 036222
005702
001510
032764 004000 000000
001407
032764 000100 000012
004037 031610 18:
105761 031242 2%:
004737 036234
012762 140000 000016
105761 031242
012762 110000 000016
012746 000111 3s:
006037 035632
032714 004000
122762 000150 000002
004737 033032
005737 031354 4$:
136137 031356 031324
005737 031332

146137 031356 031324 58:
004737 032572

004737 0327264 6$:
112761 177777 031272 7%:

012763 035230 031334

004737 033410 8s:
032714 000100 9s:
001002

#DRVNUM,R1 :DRIVE NUMBER TO R1
PC,OPT ;SETUP A COMMAND
;SAVE RO - RS
a#PS,=(SP) ; SAVE PROC. STATUS
PC,GETREQ SGET ''DPB"* POINTER OF REQUEST
R2 ;1S THERE A REQUEST IN QUEUE?
9% :NO=-BRANCH TO EXIT
#81T11,RMCS1(R4) ;1S DVA SET?
2% ;BRANCH IF NOT
#B1T6,RMDS(R4) 1S VV SET ?
2% :BR IF IT IS
RO,DRVINT sSEE IF DRIVE STILL ONLINE ?
8$ ;'DVA’ NOT SET
DRVSTA(R1) :1S DRIVE ONLINE?
3$ ; YES--BRANCH
PC,POPQUE :NO--REMOVE REQUEST FROM QUEUE

#8IT15!BIT14,16(R2)

DRVSTA(R1)

108 :BR
#8%715'81712 16(R2)

1
#111,-(SP)
RO,WRT.RM
#BIT11,(R4)
’$
#150,2(R2)
3

PC,Clé4

108

DTUW

6$
g;ABlT(R1) sacnu?

SEEKFG

6$
ATABIT(R1), sncuui

PC,CI1
10§
PC,CI3

[

R3
g1sooo..nnem3$E

PC.CI8
#BITO6.(R4)
103

108
-1, gPROS(R1)

:SET OFFLINE STATUS/ERROR INDICATOR
;1S DRIVE UNSAFE 2
TO EXIT IF N
JSET UNSAFE STATUS/ERROR INDICATOR
BRANCH TO EXIT
:LOAD COMMAND ONTO THE STACK
:CALL THE WRITE ROUTINE
:REGISTER OFFSET
:*NED' RETURN
:DRIVE AVAILABLE ?
:BR IF NOT
SIS THE REQUEST FOR 1/0?
; YES-~BRANCH
:CALL THE COMMAND INITIATOR
:BRANCH TO EXIT
:DATA TRANSFER UNDERWAY?
YES--GO START A SEARCH
iINISHED A SEARCH 2
oo IMPLIED SEEKS?
F PL DO A SEARCH
:CLEAR “'SEARCH WAIT'* KEY
;START A DATA TRANSFER

sSTART A SEARCH

:G0 TO THE EXIT

:SET PORT REQUEST INDICATOR

;SET UP _TO ADDRESS WORDS

CONVERT TO WORD INDEX
ISTART 15 SECONC TIMER

XIT
;PROCESS THE °NED'

;SEE IF "IE® ALREADY SET
:BR IF SET

SEQ 0142

P 2 X e )
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113 032556 004737 036062 JSR PC.SET.IE
114 032562 012637 177776 108: MOV (SP)+,a#PS
115 032566 104413 RESREG
}}9 032570 000207 RTS PC
}}g :COMMAND INITIATOR
120 : CALL
121 : MOV #DRVNUM,R1
122 : MOV #DPB,R2
123 : JSR PC,CI?
124 :
125 :
126 :
127 :
128
}gg :START A DATA TRANSFER
131 032572 004737 036234 CI1:  JSR PC,POPQUE
132 032576 010237 031322 MOV R2. TRNSWT
133 032602 010203 MOV R2,R3
134 032604 013704 031366 MOV RMADR , Ré
135 032610 010164 000010 MOV R1,RMCS2 (R&)
136 032614 062703 000004 ADD #4.R3
137 032620 062704 000002 ADD "2 R%
138 032624 012324 MOV (R$)+,(RG) +
139 032626 012324 MOV (R3)+, (R4) +
140 032630 012346 MOV (R3)+,=(SP)
141 032632 004037 035632 JSR RO,WRT.RM
032636 000006 RMDA
032640 033410 cI8
142 032642 012346 MOV (R3)+,=(SP)
143 032644 004037 035632 JSR RO,WRT.RM
032650 000034 RMDC
032652 033410 I8
144 032654 004037 035552 JSR RO,RD.RM
032660 000032 RMOF
032662 033410 I8
145 032664 042716 001000 BIC ABIT09, (SP)
146 032670 004037 035632 JSR RO,WRT _RM
032674 000032 RMOF
032676 033410 CI8
147 032700 016246 000002 MOV 2(R2) ,=(SP)
148 032704 004037 035632 JSR RO,WRT.RM
032710 000000 RMCS 1
032712 033410 cI8
149 032714 010137 031354 MOV R1,DTUW
}g? 032720 000137 033366 JMP c1§
}gg ;START A SEARCH
154 032724 013704 031366 CI3: MoV RMADR ,Ré
155 032730 010164 000010 MOV R1.RMCS2(R4)
156 032734 016246 000012 MOV 12(R2) ,=(SP)
157 032740 004037 035632 JSR RO,WRT_RM
032744 000034 RMDC
032746 033410 I8

N1

sSET "'IE'* WITHOUT A '‘TRE'
;RESTORE PROC. STATUS
sRESTORE RO = R5

;DRIVE NUMBER
;ADDRESS OF DPB
;C1?= CI1,C15, OR CI4

ERE:
1=DATA TRANSFER
szEARCH REQUESTED BY DATA XFER

JWH
:CI
:Cl
:C14=NOT DATA TRANSFER

;REMOVE REQUEST FROM ‘DRIVES WAIT'' QUEUE
:PUT REQ. IN TRANSFER WAIT QUEUE
:DPB_ADDRESS TO R3

:RMCS1_ADDRESS

:SELECT DRIVE

:DESIRED WORD COUNT

:RMWC ADDRESS

:LOAD WORD COUNT

:LOAD BUFFER ADDRESS

:LOAD SECTOR AND TRACK

:CALL THE WRITE ROUTINE

:REGISTLR OFFSET

:*NED® RETURN

:LOAD CYLINDER ADDRESS

:CALL THE WRITE ROUTINE

:REGISTER OFFSET

:'NED® RETURN

SCALL THE READ ROUTINE

:REGISTER OFFSET

:"NED® RETURN

:CLEAR_'SKIP SECTOR ERROR INHIBIT'
:CALL THE WRITE_ROUTINE

:REGISTER OFFSET

:'NED® RETURN .
SLOAD ‘'COMMAND+GO'’, “A17EA16', AND ‘PSEL"
SCALL THE WRITE_ROUTINE

:REGISTER OFFSET

:*NED' RETURN .

:SET 'DATA TRANSFER UNDERWAY''

sRMCS1 _ADDRESS

sSELECT DRIVE

sDESIRED CYLINDER ADDRESS
sCALL THE WRITE ROUTINE
;REGISTER OFFSET

:'NED' RETURN

SEQ 0143
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033410

000010
031374

000037
000011
035632

000131
035632

031356

031366
000010
000002
000131

000010
035632

000105

000012
035632

000115
035552

000107

035632

000143
035552

000001

031324

18:

Clé:

18:
2s:

3s:

48:

58:
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MOVB  10(R2).R3 :PICKUP SECTOR ADDRESS
ggg ?éunou.ns *BACKUP BY MAX. SEARCH FOR 1/0 WINDOW
ADD #31. .R3
MOV R3,=(SP) :COMBINE THE ADJUSTED SECTOR WITH
MOVB  11(R2),1/SP) *THE DESIRED TRACK
JSR RO,WRT.RM SCALL THE WRITE ROUTINE
RMDA *REGISTER OFFSEI
c18 “*NED' RETURN
MOV #131,-(SP) *START A SEARCH
JSR RO,WRT.RM :CALL THE WRITE ROUTINE
RMCST SREGISTER OFFSET
cI8 'NED' RETURN
BISB  ATABIT(R1),SRCHWT sSET "'SEARCH WAIT' KEY
BR IS
:INITIATE A NON=1/0 OPERATION
MOV RMADR, R sRMCS1 ADDRESS
MOV R1,RMCS2(R4) *SELECT DRIVE
MOVR  2(R2).R3 SPICKUP THE REQUESTED COMMAND
CMPB  #131,R3 SIS IT A SEARCH COMMAND?
BNE 18 “BRANCH IF NO
MOV 10(R2) ,-(SP)  :LOAD DESIRED TRACK & SECTOR
JSR RO.WRT.RM *CALL THE WRITE ROUTINE
RMDA *REGISTER OFFSET
cI8 S 'NED' RETURN
BR 2 ©GO LOAD CYLINDER
CMPB  #105.R3 :IS IT A SEEK COMMAND
BNE 3$ :BRANCH IF NO
MOV 12(R2) ,~(SP) :LOAD DESIRED CYLINDER
JSR RO,WRT.RM *CALL THE WRITE ROUTINE
RMDC *REGISTER OFFSET
c18 **NED' RETURN
BR 148 .
CMPB  #115,R3 :IS IT AN "OFFSET'' COMMAND?
BNE 4 ‘BR IF NO
JSR RO,RD.RM :CALL THE READ ROUTINE
RMOF *REGISTER OFFSET
CI8 S*NED' RETURN
MOVB  1(R2),(SP) *BYTE WHEN LOADING THE REGISTER
JSR RO,WRT.RM SCALL THE WRITE ROUTINE
RMOF *REGISTER OFFSET
géa 148 S'NED' RETURN
CMPB  #107.R3 :1S IT A "RECALIBRATE'' COMMAND?
BNE 5% *IF NE, NO
CLR =(SP) :CYLINDER ZERO
JSR RO,WRT.RM SCALL THE WRITE ROUTINE
RMDC *REGISTER OFFSET
c18 S'NED' RETURN
BR 148 : CONTINUE, N
CMPB  #143,R3 SIS IT A "‘SET FORMAT'® COMMAND?
BNE 6$ *BRANCH IF NO
JSR RO,RD.RM “CALL THE READ ROUTINE
RMOF *REGISTER OFFSET
CI8 S 'NED* RETURN

SEQ 0144
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SINGLE/DUAL PORT RH70/RMB0 PRIVER (REV 0.1

17)

MOVB  1(R2),1(SP) :COMBINE “FMT16'","ECI'',"HCI'’, © "'SSEI"’
JSR RO,WRT.RM “CALL THE WRITE ROUTINE
RMOF ‘REGISTER OFFSET
géa 12 S'NED' RETURN
68: CMPB  #141,R3 <18 IT A "'GET REGISTER'® COMMAND?
BNE 108 *BRANCH IF NO
78: MOV 6(R2) ,R3 *POINTS TO 1ST ADDRESS OF WHERE
*T0 PUT THE REGISTER(S)
MOVB  10(R2),9% “INIT. THE INDEX FOR THE FIRST REG.
MOVB  11(R2).RS *INDEX OF LAST REG. TO MOVE
8s: JSR RO,RD.RM *READ RM80 REGISTER
98 : ?T§S1 *INDEX OF REG. TO READ
MOV (SP)+,(R3)+ :GET THE CONTENTS OF RH70/RMB0 REG.
CMP 9% RS “LAST REG. BEEN READ?
BEQ 12§ *GET OUT IF YES
ADD 42,98 *INCREASE THE INDEX BY 2
BR 8s *LOOP--MORE TO READ
108: CMPB  #145.R3 2IS IT A *‘SELECT DRIVE'' COMMAND?
BEQ 128 *BRANCH IF YES
118: MOV R3,-(SP) *LOAD THE COMMAND
JSR RO.WRT.RM *CALL THE WRITE ROUTINE
RMCS1 ‘REGISTER OFFSET
cIt **NED' RETURN
128:  JSR PC,POPQUE *REMOVE REQ. rnon oueue
BIS #81107,16(R2)  :SET THE "DONE'' B
ST SAVEFG SSAVE THE an7oxnnao REGISTERS?
BPL 13$ *BRANCH IF NO
JSR PC,SVRH?0 LYES--GO SAVE THE REGISTERS
13¢:  RTS PC *RETURN TO USER
;START A NON-DATA TRANSFER OPERATION
148: MOV R3,~(SP) :LOAD THE COMMAND
JSR RO.WRT.RM *CALL THE WRJTE ROUTINE
RMCS1 ‘REGISTER OFFSET
I8 P'NED® RETURN
:START THE COMMAND TIMER
CIS:  ASL R1
:gx :}oooo.,rlnsn(n1) :SET A 10 SECOND TIMER
MOVB  #1.DRVACT(R1)  ;SET THE DRIVE ACTIVE
RTS PC ‘RETURN TO THE USER
:PROCESS A NON-EXISTENT DRIVE
CI8:  SAVREG ;SAVE RO - RS
TST8  DRVACT(R1) *DRIVE ACTIVE?
BEQ 3$ :BRANCH_IF NO N
MOV TRNSWT ,R2 *GET THE '‘TRANSFER WAIT'* QUEUE
CMP R1,DTUW ‘DID THIS DRIVE HAVE AN 1/0 IN PROGRESS?
BEQ 1$ ‘BRANCH IF YES
JSR PC,GETREQ ‘GET THE DPB POINTER

1$: TST R2 :QUEUE ENTRY FOR DRIVE ?

SEQ 0145
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SINGLE/DUAL PORT RH/U/RMB0 DR.VER (REV 0.1
250 033440
334642
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000207

BEQ
MOV
MOV
CLRB
CMP
BNE
MOV
CLR
JSR
CLRB
CLRB
JSR
RESREG
RTS

23
#BIT15!

BITO1
#-1,TIMER (R3S
R1)

DRVACT
R1,DTUW
38

#-1,DTUM
TRNSWT
PC.EMPTYQ
DRVSTA(R1)
DRVTYP(R1)
PC,SET.IE

PC

;B8R IF NOT

6(R2) ;SET °'DRIVE NON-EXISTENT' INDICATOR

:STOP'THE TIMER
:SET 'DRIVE ACTIVE'' TO IDLE
:1S THIS DRIVE SETUP FOR A TRANSFER
:BR_IF NOT
:RESET THE INDICATOR
:CLEAR THE TRANSFER QUEUE
:CLEAR THE DRIVE'S QUEUE
:SET DRIVE TO OFFLINE
:CLEAR THE DRIVE TYPE INDICATOR
SET "'IE' WITHOUT "TRE™
:RESTORE RO = RS
:RETURN

Em—

SEQ 0146
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000002

105061
012737
006301
012761
006201

012714
000207

004037
000014

000001

031366
031354

033570
0364202

031326

031232
177777

177777
031322

0
035552

031330

035744
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0.35552
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CZRNGAO RM8O FCTNL PT4 MACRO V04.00 15-~JAN
SINGLE/DUAL PORT PR470/RMB0 DRIVER (REV 0.1

E 12

82 07:05:59 PAGE 36

s INTERRUPT SERVICE ROUTINE

031326 ISR:

1%:

MOov8
SAVREG
MOV
MOV
BLY
JSR
JSR
RESREG
CLR8
RTI

#1,ACTDRV

RMADR ,R&
DTUW,R1
18

PC.TD
PC.SC

ACTDRV

: TRANSFER DONE ROUTINE

031354
031334

000016

1$:
2%:

3$:

000016 4$:

CLRB
MOV
ASL
MOV
ASR
MOV
CLR
81S
MOV
JSR
RMCS1T
cl8
ROL
BM]
TST
BPL
JSR
JSR
RTS
MoV
RTS

DRVACT(R1)
0;1.07”9

R
#-1,TIMER(R)
R1

TRNSWT ,R2
TRNSWT
#81707,16(R2)
R1,RMCS2 (R4)
RO,RD.RM

(SP)+

3s

SAVEFG

13
PC,SVRH70
PC,OPT

PC
#113, (R4)
PC

RO,RD.RM

lBITB'BlT? (SP)* g

RO RD.RM

#SSE, (SP)+
4%
RO,.RD.RM

lSSEI (SP)+

SK 1]
:axrls'enroe 16(h2)

PC,EMPTYA
PCSVRH70
#60111, (RY)

;SET "ACTIVE DRIVER'' FLAG

:SAVE RO - RS

ADDRESS OF RMCS1

:GET "DATA TRANSFER UNDERWAY'' INDICATOR
:BRANCH IF NO DATA TRANSFER UNDERWAY
;CALL TRANSFER DONE

;CALL SPECIAL CONDITIONS

:RESTORE RO - RS

sCLEAR "ACTIVE DRIVCAR®' FLAG

RETURN

sSET DRIVE ACTIJ/E INDICATOR TO IDLE
:NO DATA TRANSFERS UNDERWAY

; CANCEL TIMEOUY

;GET 'DPB’’ ADDRESS FROM THE
:TRANSFER WAIT QUEUE--CLEAR QUEUE
:SET DONE
;SELECT THE DRIVE
sCALL THE READ ROUTINE
:REGISTER OFFSET
'NED' RETURN
1S TRE 1

'BR YES
SAVE THE RH70/RMB0O REGISTERS?

:BRANCH IF NO

sYES=-=SAVE THE REGISTERS
;CALL OPTIMIZER

:RETURN

:RELEASE THE DRIVE
:RETURN

;CALL THE READ ROUTINE
REGlSTER OFFSET

RETURN
Sss IF_HCRC OR HCE ERRORS

YES
SCALL THE READ ROUTINE
*REGISTER OFFSET
S*NED' RETURN
?FE IF sxxp SECTOR ERROR
SCALL fus READ ROUTINE
*REGISTER OFFSET
S*NED' RETURN
IS THE xuulaxr BIT ALREADY SET ?

sér DATA ERROR FLAG

EMPTY THE "DRIVE'S WAIT'* QUEUE
SAVE THE RH70/RM80 REGISTERS
‘I1SSUE A 'DRIVE CLEAR™

SEQ 0147
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CZRNGAD RMBO FCTNL PT4 MACRO V04.00 15~JAN=-82 07:05:59 PAGE 36-1 SEQ 0148
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)
60 036000 012714 000113 MOV #113, (R4) ;1SSUE A RELEASE TO THE DRIVE
g; 034004 000207 RTS PC *RETURN
63 :SCIP SECTOR HANDLING ROUTINE
65 034006 010137 031354 SKIP: MOV R1,DTUW ;LOAD ACTIVE DRIVE NUMBER
66 034012 010237 031322 MOV R2 . TRNSWT ‘RESTORE TRANSFER FLAG
£7 034016 005062 000016 CLR $STATUS (R2) SCLEAR THE DRIVER STATUS
68 034022 132762 000002 000002 BITB  #2,8COMND(R2)  :SEE IF HEADER ORDER
72 034030 001405 BEQ 18 ‘IF EQ, NO
82 034032 016200 000004 MOV SWCNT(R2) RO :STARTING WORD COUNT
84 034036 016203 000006 MOV $BUF (R2) ,R3 *STARTING BUFFER ADDRESS
}83 034042 000417 BR 2s
103 034044 18:
034044 004037 035552 JSR RO,RD.RM :CALL THE READ ROUTINE
034050 000002 AMWC ‘REGISTER OFFSET
034052 033410 cI8 :*NED' RETURN
105 034054 166216 000004 SUB SWCNT(R2), (SP) :CALCULATE THE NUMBER OF WORD TRANSFERED
106 034060 042716 000377 BIC #377. (SP) SLEAVE ONLY SECTOR MULTIPLES
107 034064 011603 MOV (SP) .R3 *COPY THE DIFFERENCE
108 034066 066216 000004 ADD SWCNT(R2),(SP)  :NEW WORD COUNT
109 034072 012600 MOV (SP) +,R0 :COPY THE WORD COUNT
110 034074 006303 ASL R3 *CONVERT WORD DIFFERENCE TO A BYTE DIFFERENCE
111 034076 066203 000006 ADD $5UF (R2) ,R3 *NEW BUFFER ADDRESS
115 034102 010346 2s: MOV R3,=(SP) *BUFFER ADDRESS
117 034104 004037 035632 JSR RO.WRT.RM “CALL THE WRITE ROUTINE
034110 000004 RMBA REGISTER OFFSET
034112 033410 CI8 “*NED' RETURN
118 034114 010046 MOV RO,=(SP) *WORD COUNT
119 034116 004037 035632 JSR RO.WRT.RM *CALL THE WRITE ROUTINE
034122 000002 RMW(C *REGISTER OFFSET
034126 033410 cI8 S'NED' RETURN
120 034126 012714 040111 MOV #40111, (R4) SCLEAR THE DRIVE
121 034132 004037 035552 JSR RO,RD.RM SCALL THE READ ROUTINE
034136 000032 RMOF *REGISTER OFFSET
034140 033410 cI8 S'NED' RETURN
122 034142 052716 001000 BIS #SSE], (SP) SSET THE INHIBIT BIT
123 034146 004037 035632 JSR RO,WRT.RM SCALL THE WRITE ROUTINE
034152 0600022 RMOF *REGISTER OFFSET
034154 033410 CI8 S 'NED® RETURN
124 034156 012762 000001 000020 MOV #1.8SSENB(R2)  :INDICATE THAT SKIP SECTORING WAS ENABLED
125 034164 016246 000002 MOV SCOMND (R2) ,=(SP) GET THE ORIGINAL COMMAND
126 034170 004037 035632 JSR RO,WRT.RM :CALL THE WRITE ROUTINE
034174 000000 RMCS1 *REGISTER OFFSET
034176 033410 cI8 S'NED® RETURN
}gg 034200 000207 RTS PC *RETURN
}gé ;SPECIAL CONDITION ROUTINE
153 034202 116403 000016 SC: MOVB  RMAS(R4),R3 ;READ 'RMAS'’
154 034206 001014 BNE 2$ ‘BRANCH IF ANY °"ATA' BITS SETY
155 034210 004037 035552 JSR RO,RD.RM *CALL THE READ ROUTINE
034214 000000 RMCS1 *REGISTER OFFSET
034216 033410 C18 :*NED* RETURN
156 034220 106126 ROLB  (SP)+ ;1S =17
157 034222 100405 BMI 18 *YES. NO DRIVES TO CHECK
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CZRNGAO RM80 FCINL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 36-2
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

;SAVE THE ADDRESS IN 'SESCAPE’
;REPORT AN ILLEGAL INTERRUPT
;SET INTERRUPT ENABLE

sRETURN

+PROCESS ALL DRIVES THAT HAVE
;AN "ATA''=1

:ATA=1?
JYES=--BRANCH
:MOVE TO THE NEXT DRIVE

sBRANCH IF MORE TO CHECK?
JCLEAN OFF THE STACK
sRETURN TO USER

:DETERMINE IF THE DRIVE WITH "'ATA'* SET 1S ACTIVE WITH A COMMAND

158 034224 004037 036252 JSR RO,ES.SAV
034230 104001 EMT 1

159 034232 004737 036062 JSR PC,SET.IE

160 034236 000207 1$: RTS PC

161 034240 005046 28: CLR ~(SP)

162 034242 110316 MOVB  R3,(SP)

163 034244 012703 000001 MOV #1,R3

}g 034250 005001 CLR R1

}g :PROCESS ALL DRIVES WITH ''ATA'’ SET

168 034252 030316 sc3:  BIT R3, (SP)

169 034254 001005 BNE sc$

170 034256 005201 sC4:  INC R1

171 034260 106303 ASLB  R3

172 034262 001373 BNE SC3

173 034264 005726 ST (SP)+

}; 034266 000207 RTS PC

17

17

17

17

18

18

18

18

00 00 00 0o OO
89 BRGNS R IR RAR 2B IRIFN N R AN ISR A E R =

034270 105761 031262 $C5: 1ST8 DPINT(R1) JINITIALIZING THE DRIVE ?
034274 001402 BEQ 18 :BR IF NOT
034276 000137 034674 JMP SC13 sPROCESS THE DRIVE
034302 105761 031272 18: TST8 DPRQS (R1) sPORT REQUEST OQUTSTANDING ?
034306 001402 BEQ 2% :BR IF NOT
034310 000137 034674 JMP SC13 sSTART THE OUTSTANDING COMMAND
184 034314 105761 031232 28: TST8 DRVACT(R1) sDRIVE ACTIVE ?
} 034320 001022 BNE Scé s8R IF ACTIVE
} ;THE DRIVE WAS NOT ACTIVE, FIND OUT WHY IT INTERRUPTED
189 034322 004737 034632 JSR PC,SC12 sSAVE RMDS, RMERT AND RMER2
1 sALSO DO A DRIVE INIT (DRVINT)
191 034326 105761 031262 1578 DPINT(R1) sTRYING TO INIT THE DRIVE ?
192 034332 001351 BNE SCé4 ;BR IF YES, CHECK ON MORE DRIVES
193 034334 032737 020000 031232 8IT #81T13,RMERRS+6 ;ADDRESS PLUG CHANGED ?
194 034342 001005 BNE 43 :BR IF YES
195 034344 011605 38: MOV (SP) ,RS ;PICKUP (RMAS) BEFORE THE ERROR CALL
196 034346 004037 (036252 JSR RO,ES.SAV :SAVE THE ADDRESS IN 'SESCAPE’
034352 104002 EMT 2 +REPORT THE UNEXPECTED ATTENTION
} 8;2%22 000740 o BR SCé ;60 CHECK FOR MORE ATA'S
034356 004037 036252 JSR RO,ES.SAV :SAVE THE ADDRESS IN 'SESCAPE’
034362 104005 EMT 5 ;REPORT THE ADDRESS PLUG CHANGE
538 034364 000734 BR SC4 sCHECK FOR MORE DRIVES
%85 sTHE DRIVE COMPLETED A NON-1/0 COMMAND
203 034366 006301 SC6: ASL R1 ;SETUP TO ADDRESS WORDS
204 034370 012761 177777 031334 MOV #=1,TIMER(RT)  ;STOP THE TIMER
205 034376 006201 ASR R1 sRESTORE THE DRIVE ADDRESS
206 034400 004737 036222 JSR PC,.GETREG ;GET THE DPB POINTER FROM THE QUEUE
207 034406 010164 000010 MOV R1,RMCS2(R4) sSELECT DRIVE
208 034410 004037 035552 JSR RO,RD.RM sCALL THE READ ROUTINE
034414 000012 RMDS SREGISTER OFFSET
034416 034540 S8 s 'NED* RETURN

SEQ 0149
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CZRNGAOD RMB0 FCTNL PT4 MACRO V04.00 15-JAN=-82 07:05:59 PAGE 36-3
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

MOV (SP) RS :AND PUT IT IN RS

ROL (SP)+ ‘WAS THERE AN ERRuR?

BPL SC11 *BR IF NO ERROR

JSR RO,RD.RM *CALL THE READ ROUTINE

RMER? *REGISTER OFFSET

SC8 **NED' RETURN

MOV (SP)+,RS “AND SAVE IT IN RS

JSR PC,SVRH70 *SAVE RH70/RMBO REGISTERS

MOV #111,-(sP) “ISSUE A DRIVE CLEAR

JSR RO,WRT.RM SCALL THE WRITE ROUTINE

RMCS 1 ‘REGISTER OFFSET

SC8 S*'NED' RETURN

RJL RS ‘WAS "UNSAFE'' CONDITION =1?

BM] 18 BRANCH IF YES

gas 521115!91107!31765.16(n2> ;INFORM USER OF ERROR
1$: BIS #81T15!B1T07!BIT04,16(R2) ;INFORM USER OF UNSAFE ERROR
28: CLRB  DRVACT(RY) ;SET DRIVE TO IDLE

JSR PC,EMPTYQ DUMP THE QUEUE

BICB  ATABIT(R1),SRCHWFT :CLEAR THE SEARCH WAIT FLAG

MOV #113,-(SP) :RELEASE COMMAND

JSR RO,WRT.RM *CALL THE WRITE ROUTINE

RMCS1 *REGISTER OFFSET

SC8 S*NED' RETURN

Jmp $C4 *CHECK FOR MORE DRIVES
;ISR *NED'* PROCESSOR
SC8:  JSR PC.EMPTYQ :CLEAR THE DRIVE'S QUEUE

JSR PC.CI8 *PROCESS THE °NED®

JMP s¢é *CHECK MORE DRIVES
:NON=1/0 COMMAND TERMINATION ROUTINE
$C11: CLRB  DRVACT(R1) .SET DRIVE IDLE

BITB  ATABIT(R1),SRCHWT :DOING A SEARCH OPERATION FOR

:AN 1/0 COMMAND?

BNE 18 ;BRANCH IF YES

JSR PC,POPQUE *REMOVE REQUEST FROM QUEUE

BIS #81707,16(R2)  :SET 'DONE'' BIT

TST SAVEFG *SAVE THE REGISTERS?

BPL 18 ‘BRANCH IF NO

JSR PC,SVRH70 ‘YES--SAVE ALL OF THE RH70/RM80 REG'S
1$: MOVB  ATABIT(R1).RMAS(R4)™ :CLEAR ATTENTION BIT

JSR PC,OPT -START A REQUEST

JMP scé *CHECK FOR MORE DRIVES

;ERROR PROCESSOR

SC12: MOV R1,RMCS2(R4) sSELECT DRIVE
MOV RMDS (R4) ,RMERRS ;SAVE THE FOUR REGISTERS THAT

MOV RMER1 (R4S ,RMERRS+2 sWILL TELL US SOMETHING
MOV RMER2 (R4) . RMERRS+4
JSR RO, DRVINT sINIT. THE STATE OF THE DRIVE
BR 1$ *TAKE ERROR EXIT
RTS PC *RETURN

1$: ST (SP)+ ‘POP PC OFF OF THE STACK

SEQ 0150
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;DUAL PORT REQUEST PROCESSOR

SC13:

1%:

2%:
38:

BR

ASL
MOV
ASR
MoV
Movse
BIT
BNE
ASL
MOV

CZRNGAQ P80 FCINL PT4 MACRO V04.00 15-JAN=-82 07:05:59 PAGE 36-4
SINGLE/DUAL PORT RH70/RM80 DRIVER (REV 0.17)

SC8

R1
#;l.leER’R1)

R
R1,RMCS2(R&)
ATABIT(R1) ,RMAS (R4)

#8IT11, (R4S
1$

112

;PROCESS THE PARITY ERROR

sSETUP TO ADDRESS WORDS
:STOP THE TIMER

;SELECT THE DRIVE

JCLEAR THE ATTENTION BIT
;DRIVE AVAILABLE ?

:BR IF AVAILABLE

R1
:}5000..TIHER(R1) ;START 15 SECOND TIMER AGAIN

3$
DPINT(R1)
23

DPINT(R1)
RO,DRVINT

DRVSTA(RY)
23
R2
33

PC.GETREQ

PC.SVRH70
PC.EMPTYQ

3$

DPRQS (R1)
PC,OPT
SCé4

G G
MB1T15!81714,16(R2)

JEXIT
JINITIALIZING THE DRIVE ?
:BR IF NOT

:CLEAR THE INIT INDICATOR

;G0 INIT THE DRIVE

:DUMMY PARITY ERROR RETURN

:DRIVE ONLINE ?

:BR IF YES ~= START ORDER

:QUEUE ENTRY FOR THE DRIVE

:BR IF NOTY

:GET DP8 ADDRESS

:INFORM USER THAT DRIVE OFFLINE
;SAVE THE REGISTERS

;EMPTY THE REQUEST QUEUE

;:CLEAR THE PORT REQUEST INDICATOR
;START THE PENDING REQUEST
sPROCESS OTHER DRIVES

SEQ@ 0151
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SINGLE/DUAL PORT RH70/RMBO DRIVER (REV 0.17)

:RMB0 TI
s CALL

RMTMR:

1$:

2%:

38:
(S:

J 12

MER ROUTINE

Mov #TIME,-(SP) sELASPED TIME IN MILLISECONDS ON THE STACK
JSR PC,RMTMR sCALL RMB0 TIME ROUTINE

TST ACTDRV ;CHECK “ACTDRV & ACTSTR"’

BNE 48 :IF NON ZERO EXIT

MOv8 #1,ACTSTR sSET "“ACTSTR''

SAVREG :SAVE RO = R5

%tg g% :START WITH DRIVE 0

TST TIMER(R3) ;IS THE TIMER RUNNING?

BLT 2% ;BRANCH IF NO

sJ8 2(SP) ,TIMER(R3) -LOUNT THE INTERVAL

BGT 2% s8R IF NO SOFTWARE TIMEOUT

JSR PC,STO sCALL SOFTWARE TIMEOUT ROUTINE
BR 3s ;GO TO THE EXIT

INC R1 ;MOVE TO NEXT DRIVE

TSY (R3)+

CMP #8. .R1 ;O0UT OF DRIVES?

867 18 sBRANCH IF NO

RESREG sRESTORE RO - RS

CLRB ACTSTR sZERO ACTIVE SOFTWARE TIMEOUT ROUTINE FLAG
MOV (SP)+,(SP) sADJUST THE STACK

RTS PC sRETURN

:SOF TWARE TIMEOUT ROUTINE

NOTE: T

tCALL:

»
[

STO:

ST01:

1$:

HIS ROUTINE MUST BE ENTERED AT PRIORITY 6

OR GREATER

STO

MOV #DRYNUM,R1 :DRIVE NUMBER

JSR PC,STO *CALL

RETURN

MOV R1,=(SP) :SAVE R1

MOV R3.~(SP) :SAVE R3 ,

MOV RMADR ,R& *GET ADDRESS OF ‘RM(CS1'

MOV R1,RMCS2(R4)  :SELECT THE DRIVE

JSR RO.RD.RM :CALL THE READ ROUTINE

RMDS *REGISTER OFFSET

ST0S S*NED' RETURN

TSTB  (SP)+ 1IS 'DRY''=1?

BM] ST02 :BR IF YES

TSTB  DPINT(R1) “TRYING TO INTIALIZE THE DRIVE ?
BNE ST02 :BR IF YES

TSTB  DPRQS(R1) SOUTSTANDING PORT REQUEST FOR THE DRIVE ?
BNE ST02 ‘BR IF YES

MOV TRNSWT ,R2 ‘PICKUP TRANSFER WAIT QUEUE

CMP R1,DTUN *TRANSFER UNDERWAY ON THIS DRIVE?
BEG 18 *BRANCH IF YES

JSR PC,GETREQ GET DPB ADDRESS

BIS #8ITIS'BIT09,16(R2) :SET THE ERROR FLAGS

JSR  PC,SVRH70 ; SAVE RH70/RMBO0 REGISTERS

MOV #BITOS,RMCS2(R4) ;"' INIT'' THE MASS BUS

CLRB  DRVACT(R1) :DRIVE IS IDLE

SEQ 0152 ]
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56 035234
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036222
100400
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177777

oo NV
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000010
1777277
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000016
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7)

2%:

000016 3$:
031334 4$:

ST02:

ST03:

18:

STOS:
ST06:

ST07:

CLR
CLR
JSR
BR
1ST8
BEQ
MOV
CMP
BEQ
JSR
BIS
CLRB
MOV
TST
INC
CMP
86T

R1

sSTART WITH DRIVE 0

R3
RO,DRVINT ;INIT. THIS DRIVE
STOS *PARITY ERROR RETURN
DRVACT(R1) ‘DRIVE IDLE BEFORE THE INIT.?
(3 : YES=-BRANCH
TRNSWT ,R2 “GET TRANSFER WAIT QUEUE
DTUW,R1 :WAS THERE [/0 ON THIS DRIVE?
3$ : YES--BRANCH
PC,GETREQ *GET THE DPB POINTER FROM QUEUE
#8iT15'81T08,16(R2) ;INFORM USER OF INIT.
DRVACT (R1) :SET DRIVE ACTIVE TO IDLE
#-1,TIMER(R3)  :STOP THE TIMER
(R 35+ <UPDATE THE INDEX

*INCREMENT THE DRIVE NUMBER
aa..n1 :LAST DRIVE BEEN CHECKED?
28 *NO--1.00P
#-1,DTUW *NO DATA TRANSFERS UNDERWAY
TRNSWT “CLEAR TRANSFER WAIT QUEUE
PC, 8LROUE “CLEAR ALL REQUEST QUEUES

STO

RMAS (R4) ,RS
ATABIT(RI) RS
$T03
DPINT(R1)
ST06
DPRQS(R1)

RO,RD.RM

(SP) +
STO1
?PINT(Rl)

$
DPRQAS (R1)

ST09
#-1.TIMER(R3)
sT0%

PC.CI8

ST09
DPINT(R1)
DRVSTA(R1)
#-1,TIMER(R3)
35 ,GETREQ

ST09
081T1S'BIT14 16(R2)

ST08
#-1,TIMER(R3)
DPRQS(R1)
PC.GETREQ

RS

ST09
031715'9172 16(R2)

SEXIT

:READ ATTENTION REG

;1S ATTENTION FOR THIS DRIVE UP ?

: YES--BRANCH

:TRYING TO INTIALIZE THE DRIVE ?

:BR IF YES ~ DRIVE NOT ONLINE
SOUTSTANDING PORT REQUEST FOR THE DRIVE ?
:BR 1F YES - NO RESPONSE TO REQUEST
gaT?F'RSNSFER UNDERWAY FOR THIS DRIVE
sCALL THE READ ROUTINE

tREGISTER OFFSET

:'NED' RETURN

:BR IF ‘RDY''=0
sINITIALIZING THE DRIVE ?
:BR IF INIT PENDING

:PORT REQUEST PENDING ?
:BR IF NOT

;STOP THE TIMER

SEXIT
;60 HANDLE THE °NED'

sCLEAR THE INITIALIZE INDICATOR
:SET UNIT GFFLINE

:STOP_THE TIMER

;GET THE DP8 ADDRESS

:REQUEST IN QUEUE ?

:BR IF NOT
:INFORM THE USER DRIVE NOT AVAILABLE
:FINISH
:STOP THE TIMER
;CLEAR PORT REQUEST INDICATOR
:GET DPB ADDRESS
OUEUE ENTRY FOR DRIVE ?

NONE
INFORH USER OF PORT REQUEST ERROR

SEQ 0153
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35534 004737 036166
5540 004737 035744

550 000207

-J
0
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A7)
STO8:
ST09:

JSR
JSR
MOV
MOV
RTS

PC.EMPTYQ
PC,SVRH?70
(SP)+,R3

(SP) +,R?

PC

L 12

;CLEAR THE QUEUE FOR THE DRIVE
:SAVE THE REGISTERS

:RESTORE R3

:RESTORE R1

JRETURN

SEQ 0154

!

CFe™
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SINGLE/DUAL PORT RH70/RMB0 DRIVER (REV 0.1

$CALL

b+ LPE TR TR TR TN T

01
013737 031366 035570
062037 035570

vivauviuiug
WIS

035572 000002
5602 013746 031366
5606 062716 000010
35612 032736 010000

NN N NN NN N N

= SO OO ~NO N LNN = OO0 NN NN =
elelolelelelelelelele]

PON) = b b b o b b b b b

AV
~N
o
W
(Y
o
nN
~N
o
o
o
&~
o
~n

24 035626 012616
25 035630 000200

29 SCALL
32 ;
36 035632

37 035640
035714

000150
035552

035712

SO N2 NNNON

WO W=

035666
43

44
45 035670 000316
177770

47 0356:6 112637 035713
48 035702 063737 031366 035714 1$:

49 035710 012737 WRT.R1:
50 035712 000000 WRT.WD:
& 000000 WRT.AD:

1

1

16 013746 031366
22 062716 000010
26 032736 010000
32 001402

RD.RM1:
RD.ADR:
RD.WRD:

RD.RM3:
RD.RMé4:

000002 035712 WRT.RM:

JSR
INDEX
ERRADR

RETURN

MOV
MoV
ADD
MOV
.WORD
. WORD
MOV
MOV
ADD
8l1T
BNE
TST
BR
Mov
MoV
RTS

RO,RD.RM

(SP) ,~(SP)

RMADR,RD.ADR
(RO) +,RD.ADR
8(PC)+,(PC)+

0
RD.WRD,2(SP)
RMADR = (SP)
#RM(CS?, (SP)
#BIT12.a(SP)+
RD.RM3

(RO)+

RD.RH&
(RO) , RO
(SP)+, (SP)
RO

SEQ@ 0155

;ROUTINE TO READ A RH70/RMBO REGISTER

;60 READ A REGISTER

;REG. INDEX FROM BASE

:ERRGR ADDRESS=-PROCESS ERROR STARTING
;AT THIS ADDRESS

;CONTENTS OF REG. IS ON THE STA(K

:SAVE RO FOR RETURN

:FORM THE DESIRED ADDRESS
:USING THE BASE AND THE INDEX
:READ THE DESIRED REGISTER OF THE RM8C
:ADDRESS IS FORMED HERE

sREG. CONTENTS PUT HERE
:RETURN IT TO THE USER

:PUT THE ADDRESS ON THE STACK
:FORM THE ADDRESS OF RM(S?2
:CHECK THE °NED® BIT

:IF NE, DRIVE NOT PRESENT
:ERROR FREE RETURN

SEXIT

:ERROR EXIT

sROUTINE TO WRITE A REGISTER

MoV
JSR
NDEX

DATA,=(SP)
RO,WRT.RM

I
*NED' RETURN

RETURN

MOV
MOV
MOV
BNE
cMPB
BLT
JSR
RMCS1
WRT.R3

SWAB

2(SP) ,WRT WD
(SP)+,(SP)
(RO)+,WRT.AD

1$
1150.HRT.UD
RO,RD.RM

(SP)

#°C7,(SP)
(SP)+,WRT.WD+1
RMADR,WRT.AD
6PC)+ .a(PC)+

0

RMADR , = (SP)
#RMCS2, (SP)
#BIT12.3(SP)+
WRT.RG

;DATA TO BE LOADED ON THE STACK

sCALL THE ROUTINE TO LOAD (WRITE) THE REG.
:INDEX OF THE REGISTER TO BE LOADED
;ADDRESS TO RETURN TO IF 'NED® ERROR
;ERROR FREE RETURN

:SAVE THE WORD TO WRITE

:ADJUST THE STACK

sGET INDEX OF REGISTER TO BE WRITTEN
:BRANCH IF NOT RMCS1

;1S THE COMMAND FOR DATA TRANSFERS?
;YES==DON'T GET THE OLD A16 & A17, & PSEL
sCALL THE READ ROUTINE

REGISTER OFFSET

:'NED* RETU

: THE COHHAND BEFORE SENDING TO THE
;THE RH70/RM80

;FORM THE ADDRESS OF THE DISK REG.
:LOAD THE DESIRED REG.

;WORD TO WRITE GOES HERE

;ADDRESS IS FORMED HERE

:PUT THE ADDRESS ON THE STACK
:FORM THE ADDRESS OF RMCS2

;CHECK THE °NED® BIT

;IF EQ, DRIVE IS PRESENT

=3 r~
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56 035734 011000 WRT.R3: MOV (RO) ,RO ;TAKE THE 'NED' EXIT

57 035736 000401 BR WRT.R5 CEXIT

58 035740 005720 WRT.R4: TST (RO) + *ADJUST FOR ERROR FREE EXIT
28 035742 000200 WRT.RS: RTS RO

2} :ROUTINE TO SAVE THE RH70/RM80 REGISTERS

63 s CALL

64 : MOV #DPBADR ,R2 :DPB POINTER TO R2

gg ; JSR PC,SVRH?0 *SAVE THE DRIVES REG'S

67 035744 104412 SVRH70: SAVREG :SAVE RO - RS

68 035746 005702 TST R2 *QUEUE ENTRY FOR THE DRIVE ?
69 035750 001442 BEQ 6$ ‘BR IF NONE

70 035752 0137064 031366 MOV RMADR , R4

71 035756 111264 000010 MOVB  (R2).RMCS2(R4) ;SELECT DRIVE

72 035762 016203 000014 MOV 14(R2) ,R3 *GET THE ERROR TABLE POINTER
73 035766 001433 BEQ 6$ SEXIT IF NO ADDRESS

7% 035770 005037 036024 CLR 3$ *COUNTER & POINTER

75 035774 023727 036024 000022 1$: CMP 3§ ,#RMDB ‘REACHED THE BUFFER REGISTER ?
76 036002 001006 BNE 2$ ‘BR IF NOT

77 036004 032764 000200 000010 BIT #BITO7 RMCS2(R4)" ;'OR* SET ?

78 036012 001002 BNE 28 :BR IF SET

79 036014 005023 CLR (R3)+ *STORE RMDB AS ZEROES

80 036016 000405 BR 43 > CONTINUE

81 036020 004037 035552 28: JSR RO,RD.RM ‘READ THE SELECTED REGISTER
82 036024 000000 3$: WORD 0 *REGISTER INDEX

83 036026 036052 X3 SERROR RETURN ADDRESS

84 036030 012623 MOV (SP)+, (R3) + *STORE THE REGISTER CONTENTS
85 036032 023727 036024 000046 4$: CMP 38, #RMEC2 *REACHED THE END ?

86 036040 001406 BEQ 6$ :BR IF YES

87 036042 062737 000002 036024 ADD 42,38 *INCREMENT THE REGISTER INDEX
88 036050 000751 BR 1$ *CONTINUE READING THE REGISTERS
89 036052 004737 033410 5$: JSR PC,CI8 *PROCESS THE °NED°

100 036056 104413 68: RESREG *RESTORE RO = RS

}8§ 036060 000207 RTS PC "RETURN

}3@ :RRE{INE TO SET THE INTERRUPT WITHOUT GETTING A ''TRE"'

106 : MOV #DRVNUM,R1 :DRIVE NUMBER TO R1

107 p JSR PC,SET.IE SSET "IE
}83 : RETURN
110 036062 010446 SET.IE: MOV R&,~(SP) :SAVE Ré

111 036064 013704 031366 MOV RMADR , Ré ‘PICKUP ADDRESS OF RMCS?

112 036070 010164 000010 MOV R1 RMCS2(R4)  ;SELECT DRIVE

113 036074 011446 MOV (R§) ,=(SP) *READ RMCS1

114 036076 052716 040000 BIS #8ITie, (SP) *SET THE "‘TRE'* BIT OF THE WORD READ
115 036102 000316 SWAB  (SP) :ADJUST FOR DATO

116 036104 112714 000106 MOVB  #BIT06,(R&) sSET "€

117 036110 032764 010000 000010 BIT #BIT12.RMCS2(R4) ;IS "NED''=12

118 036116 001002 BNE 18 ;YES=-=CLEAR “‘TRE

119 036120 005726 ST (SP)+ SCLEAN OFF THE STACK

120 036122 000402 BR 2$ N

121 036126 112664 000001 1$: MOVB  (SP)+,1(R4) :CLEAR *‘TRE

122 036130 012604 2s: MOV (SP)+.R& *RESTORE Ré

123 036132 000207 RTS PC *RETURN TO CALLER

SEQ 01561
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124
152 :ROUTINE TO CLEAR ALL OF THE REQUEST QUEUES
127 : CALL
153 : JSR PC,CLRQUE
130 036134 1064412 CLRQUE: SAVREG ;SAVE RO = RS
131 036136 012702 031302 MOV #QDRV,R2 :QUEUE BASE ADDRESS
137 036142 005022 CLR (R2) + *CLEAR ENTRY
036144 005022 LR (R2)+ “CLEAR ENTRY
036146 005022 CLR (R2)+ “CLEAR ENTRY
036150 005022 (LR (R2)+ SCLEAR ENTRY
036152 005022 CLR (R2)+ :CLEAR ENTRY
036154 005022 CLR (R2)+ *CLEAR ENTRY
036156 005022 CLR (R2)+ SCLEAR ENTRY
036160 005022 CLR (R2)+ SCLEAR ENTRY
139 036162 104413 RESREG *RESTORE RO = RS
}2? 036164 000207 RTS PC
}2% :EMPTY THE QUEUE SPECIFIED BY R1
144 S CALL
145 : MOV DRVNUM,R1 :DRIVE NUMBER TO R1
}29 : JSR PC,EMPTYQ
148 036166 006301 EMPTYQ: ASL R1
149 036170 005061 031302 CLR QDRV(R1) :CLEAR DRIVE QUEUE
150 036174 006201 ASR R1 *RESTORE R1
}g; 036176 000207 RTS PC
}gz :ROUTINE TO PUT A REQUEST IN QUEUE
155 $CALL
156 : MOV #DRVNUM,R1 ;DRIVE NUMBER
157 : MOV #DP8,R2 SADDRESS OF PARAMETER BLOCK
158 ; JSR RO, DRVQUE <GO PUT REQUEST IN QUEUE
159 : RE TURN1 *RETURN HERE IF QUEUE IS FULL
}2? ; RE TURN2 *RETURN HERE IF REQUCST IS IN QUEUE
162 036200 006301 DRVQUE: ASL R1
163 036202 005761 031302 ST QDRV (R1) ;TEST THE QUEUE ENTRY
164 036206 00100 BNE 1$ “IF NE, QUEUE ENTRY ALREADY THERE
165 036210 010261 031302 MOV R2,QDRV(R1) SADD THE QUEUE ENTRY
166 036214 00572 ST (RO)+ STAKE RETURN 2
167 036216 006201 1$: ASR R1
}gg 036220 000200 28: RTS RO :RETURN TO USER
};g :ROUTINE TO GET THE °‘‘DPB'* ADDRESS OF NEXT REQUEST IN QUEUE
172 CALL
173 : MOV #DRVNUM,R1 ;:DRIVE NUMBER TO R1
174 : JSR PC,GETREQ :GO GET THE REQUEST
175 : RE TURN *R2="DPB'* ADDRESS OF THE REQUEST
};9 : :R2=0 IF NO REQUEST IN QUEUE
178 036222 006301 GETREQ: ASL R1 :
179 036224 016102 031302 MOV QDRV(R1) ,R2 :GET THE REQUEST

SEQ 015;_1
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SEQ 0158

*RETURN

;DRIVE NUMBER 10 R1
;CALL 7O REMOVE REQUEST
:R2=ADDRESS OF DPB REMOVED

;GET THE QUEUE ENTRY
;CLEAR THE QUEUE

;RETURN TO USER

;ROUTINt TO SAVE THE CONTENTS OF °'SESCAPE® WHEN THE DRIVER

;+THE ERROR CALL
sTHE RETURN IS PAST THE ERROR CALL

;GET _THE ERROR CALL

;SAVE THE ADDRESS IN ‘SESCAPE'’
;CLEAR THE ESCAPE RETURN

;THE ERROR CALL IS MOVED HERE
;RESTORE THE ESCAPE ADDRESS

180 036230 006201 ASR R1

}g; 036232 000207 RTS PC

}gz :ROUTINE TO '‘POP'* THE REQUEST FROM QUEUE
185 CALL

186 : MOV #DRVNUM,R1
187 ; JSR PC.,POPQUE
}gg : RE TURN

190 036234 006301 POPQUE: ASL R1

191 036236 016102 031302 MOV QDRV(R1) ,R2
192 036242 005061 031302 CLR QDRV(R1)

193 036246 006201 ASR R1

194 036250 000207 RTS PC

i

}33 ‘REPORTS AN ERROR DIRECTLY.
200 S CALL

201 : JS RO,ES.SAV
202 : ERROR N

%82 : RETURN

205 036252 012037 036266 ES.SAV: MOV (RO +,1$

206 036256 013746 001222 MOV $ESCAPE =~ (SP)
207 036262 005037 001222 CLR $ESCAPE

208 036266 000000 1$: .,MORD O

209 036270 012637 001222 MOV (SP)+,$ESCAPE
210 036274 000200 RTS RO

sRETURN
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% .SBTTL GETADR = GET BUS ADDRESS AND VECTOR ADDRESS

3 :THIS ROUTINE IS USED TO ENSURE THE BUS ADDRESS OF THE RH/RM
(A lS SETUP TO READ THE PROPER VALUE. IT WILL ALSO READ THE

g ADDRESS FROM THE TTY [F REQUIRED.

7 .NOTE THIS ROUTINE DESTROYS RO-R4

g sCALL

10 : JSR PC,GETADR

}% : RETUKN

13 036276 005737 001324 GETADR: TST BUSADR :INPUT FROM TTY REQUESTED?
146 036302 001436 BEQ 5% NO--BRANC

15 036304 005037 001324 CLR BUSADR :YES==CLEAR THE REQUEST FLAG
16 036310 104401 001231 TYPE $CRLF SCR=LF

17 036314 005227 177777 INC #- :FIRST TIME THRU ?

18 036320 001402 8EQ 18 !BR IF YES

19 036322 104401 001231 TYPE +SCRLF JCR=-LF
20 036326 012700 001522 1$: MOV #RH.ADR,R0 FIRST ADDRESS
21 036332 012703 036466 MOV #MRMCS1.R3 J'RMCS1=’
22 036336 011004 MOV (RO) ,RG PRESENT RMCS1 ADDRESS

23 036340 004037 026750 JSR RO, GE TNUM :GEY NEW RM(S1

24 036344 000402 BR i 3 * COMMA
25 036346 000767 BR 1% *PERIOD
26 036350 000412 B8R 4 DOUBLE PERIOD

27 036352 010420 °$: MoV R4, (RO)+ SAVE NEU RMCS1

28 036354 012703 036476 MOV AMRMVEC ,R3 "RMVEC="’

29 036360 011004 MOV (RO) ,RG PRESEN' RH/RM VECTOR ADDRESS
30 036362 004037 026750 JSR RO, GE TNUM SGET NEW RMVEC

31 036 000402 BR 3$ : COMMA

32 036370 000756 BR 1% :PER]OD

33 036372 000401 BR 43 :DOUBLE PERIOD

34 036374 010420 3s: MOV R4, (RO)+ *SAVE NEW RMVEC

35 036376 010410 48: MOV R4. (RO) SSAVE INPUT

36 0364 013701 000004 5%: MoV ERRVEC ,R1 SAVE THE ERROR VECTOR

37 036404 012737 036440 000004 MoV #6$ ,ERRVEC :SETUP FOR TRAP

38 036412 005777 143104 TST aRH.ADR CHECK FOR RH/RM

39 036416 010137 000004 MOV R1,ERRVEC RESTORE ERROR VECTOR

40 036422 012700 001522 MOV #RH.ADR RO FIRST ADDRESS OF NEW PARAMETERS
41 036426 012701 031366 MOV #RMADR . R1 FIRST ADDRESS OF WHERE TO PUT THEM
42 036432 012021 MOV (RO)+,(R1)+ BUS ADDRESS
43 036434 012021 MOV (RO)+,(R1)+ VECTOR ADDRESS

44 036436 0002C7 RTS PC *RETURN

45 036440 010137 000004 é$s: MOV R1,ERRVEC RESTORE ERROR VECTOR
46 036444 022626 CMP (SP)+,(SP)+ CLEAN OFF THE STACK
47 036446 104010 EMT 10
48 036450 005737 000042 TSY awé?2 IS THERE A MONJITOR?

49 036454 001724 BEQ 18 :NO==G0 ASK FOR ADDRESS

50 036456 005037 001330 CLR DRVSEL DESELECT ALL DRIVES FROM TEST
g; 036462 000137 015142 JMP $EOP :RETURN TO SEOP

53 036466 200 122 11S MRMCS1: .ASCIZ <CRLF>/RMCSi=/

54 036476 200 122 115 MRMVEC: .ASCIZ <CRLF>/RM.eC=/

SEQ 0159
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DP8 (DATA PARAMETER BLOCKS)

ettt

000000
043540

000
036517 000

036520 000000
036522 036640

OIS WM = OO0 N NS N —
§ lelolelelele]
N
-t
o

ek e mh d b b d b

036524 000000

NS LAV IyY)
=000~

23
24

25
%9 036526 000000
28 036530 000

000
32 036534 17777C
33 036536 043540

34
%g 036540 000
37 036541 000
38

39 036542 000000
40 036544 036640

26 036546 000000

g} 036550 000000
53 036552 000
54 036553

55 036554 000

56 036555 0
57 036556 177776

E 13
SEQ 0160

.SBTTL DPB (DATA PARAMETER BLOCKS)

DPB.A: .BYTE
BYTE
OHORD
.WORD

.BYTE
.BYTE

.WORD
.WORD

.WORD

.WORD

DPB8.B: .BYTE
.BYTE
BYTE
.BYTE
.WORD
.WORD

.BYTE
.BYTE

.WORD
.WORD

.WORD

.WORD

pPB.C: .BYTE
.BYTE
.BYTE
.BYTE
.WORD

0

(= lolele)

BUFFER

o O O

RM.REG

UFFER

o O O m'\l,OQOO o

RM.REG

I OO0 ©

DRIVE NUMBER
OFFSET VALUE OR FMT16, ECI, HCI, & SSE!

COMMAND

PSEL AND A17 AND A16

WORD COUNT (MUST BE NEG.)
BUFFER ADDRESS OR

ISTER TABLE POINTER

) SECTOR ADDRESS OR
ST _REG. INDEX

) TRACK ADDRESS OR

T REG. INDEX

) CYLINDER ADDRESS
4) ERROR TABLE POINTER

INTS TO THE FIRST OF TWENTY
CATIONS OF WHERE THE DRIVER
TO STORE THE RH/RM

ISTERS ON AN ERROR. IF LEFT
? REGISTERS ARE NOT SAVED.
1

0)
1)
5)

)
: (4)
; (6)
;REG
;€10
IR
1
AS
12

PNl P . P Y Y Y

1
0

TATUS/ERROR INDICATOR
S=1=>ERROR OCCURRED
07=1=>DONE
BIT14-BITO9 AND BIT06-81T03
;INDICATE TYPE OF ERROR
SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

(0) DRIVE NUMBER
FFSET VALUE OR FMT16, ECI, HCI, ® SSEI

0
COMMAND
PSEL AND A17 AND A16
WORD COUNT (MUST ot NEG.)
BUFFER ADDRESS OR
ISTER TABLE POINTER
) SECTOR ADDRESS OR
?T REG. INDEX
T
)

P Y N Y Y YA TE IR I A IEA A TE TR A YR PR Y Y A ]

DD AND O~

;L0
;IS
;REG
: ZER
: (16
;BIT
17

TRACK ADDRESS OR
REG. INDEX
CYLINDER ADDRESS
) ERROR_TABLE POINTER
NTS TO THE FIRST OF TWENTY
CATIONS OF WHERE THE DRIVER
O STORE THE RH/RM
STERS ON AN ERROR. IF LEFT
REGISTERS ARE NUT SAVED.
STATUS/ERROR INDICATOR
;=}';Eﬁdgﬂ GCCURRED
4-BIT09 AND BIT06-81703
CATE TYPE OF ERROR
SECTOR ENABLE INDICATOR (ENABLED =1)

RIVE NUMBER
FFSET VALUE OR FMT16, ECI, HCI, & SSEI

SEL AND A17 AND A16
ORD COUNT (MUST BE NEG.)

mmwmo
-y

Vot b O wd o () st

e 020 VP Vg BBy W BN BoBe BeoBe ®eBae Ve Ve v,

L
.1
;R
4
;s (
8
.8
.8
;1
:S
; (
; (
(
; (
: (

AR TR YR ]




gg 036560
29 036562
62 036563
63

64 036564
65 036566

71 036570

76 036572
77

78 036574
79 036575
80 036576
81 036577
82 036600
83 036602

84
85 036604
86 <
87 036605
88
89 036606
90 036610
91
92
93
9%
95
96 036612
97
98

99
100
101 036614
102
103 036616
104 036617
105 036620
106 036621
107 036622
108 036624
109
}}? 036626
112 036627
113
114 036630

0463540
000
000

000000
036640

000000

000000

000000
043540

000
000

000000
036640

000000

000000

0
000000
063540

000
000
000000

.WORD
.BYTE
.BYTE

.WORD
.WORD

-WORD

.WORD
DTADPB: .BYTE
.BYTE
.BYTE
.BYTE
.WORD
.WORD
.BYTE
.BYTE

.WORD
.WORD

.WORD

.WORD
DPB.R: BYTE

.WORD
.BYTE
.BYTE
.WORD

CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 40-1
DPB (DATA PARAMETER BLOCKS)

BUFFER
0
0

0
RM.REG

DVWOCOCOO0O O

UFFER

o O ©
3
P
m
(]

RECAL
0

0
BUFFER

F13

FFER ADDRESS OR

ER _TABLE POINTER

ECTOR ADDRESS OR

REG. INDEX

) TRACK ADDRESS OR

T REG. INDEX

) CYLINDER KODRESS

) ERROR TABLE POINTER

NTS TO THE FIRST OF TWENTY
ATIONS OF WHERE THE DRIVER

(

- D
wn—C

TO STORE THE RH/RM
GISTERS ON AN ERROR. IF LEFT
29 REGISTERS ARE NOT SAVED.
71

STATUS/ERROR INDICATOR
5=1=>ERROR OCCURRED
BITO? 1=>DONE
;BIT14~-BIT09 AND BIT06-BIT03
JINDICATE TYPE OF ERROR
*SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

;(0) DRIVE NUMBER

) OFFSET VALUE OR FMT16, ECI, HCI, & SSEI
; (2) COMMAND
) PSEL AND A17 AND A16

) WORD COUNT (MUST BE NEG.)

) BUFFER ADDRESS OR

GIST®R _TABLE POINTER

0) ScCTOR ADDRESS OR

RST REG. INDEX

1) TRACK ADDRESS OR

ST REG. INDEX

2) CYLINDER ADDRESS

4) ERROR TABLE POINTER

INTS TO THE FITST OF TWENTY
OCATIONS OF WHERE THE DRIVER

:IS TO STORE THE RH/RM

:REGISTERS ON AN ERROR. IF LEFT

:2ERO REGISTERS ARE NOT SAVED.

:(16) STATUS/ERROR INDICATOR

:BIT15= 1-)ERROR OCCURRED
:BIT07=1=>DONE

BIT14-81?09 AND BIT06°BITOS
;<NDICATE TYPE OF ERROR

*SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

DRIVE NUMBER
g FSET VALUE OR FMT16, ECI, HCI, ® SSE!
p

l...l!...‘..‘.

; (1
(2
(3
: (4
; (6
;RE
: (1
;F1
; (1
;LA
; (1
(1
;PO
L

OMMAND

SEL AND A17 AND A16
WORD COUNT (MUST BE NEG.)
UFFER ADDRESS OR
TER _TABLE POINTER
SECTOR ADDRESS OR
REG. INDEX

&RACK ADDRESS OR

C

EG. INDEX
YLINDER ADDRESS

SEQ 0161
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DP8 (DATA PARAMETER BLOCKS)

G 13

+(14) ERROR TABLE POINTER
POINTS TO THE FIRST OF TWENTY
LOCATIONS OF WHERE THE DRIVER
+1S TO STORE THE RH/RM
REGISTERS ON AN ERROR. [F LEFT
:ZERO REGISTERS ARE NOT SAVED.
+(16) STATUS/ERROR INDICATOR
+BIT15=1=>ERROR OCCURRED
;:BIT07=1=>DONE
:BIT14
sINDIC

T

T

T14-BI1T09 AND BIT06-B1T03

DICATE TYPE OF ERROR

:SKIP SECTOR ENABLE INDICATOR (ENABLED =1)

1
I
I
I
N

sRMCS1 (776700) CONTROL & STATUS M1
sRMJC (776702) WORD COUNT

;RMBA (776704) BUS ADDRESS

SRMDA (776706) DESIRED SECTOR/TRACK
:RMCS2 (776710) CONTROL & STATUS #2
;RMDS (776712) DISK STATUS

:RMER1 (776714) ERROR REG. #1

SRMAS (776716) ATTENTION SUMMARY
:RMLA (776720) LOOK AHEAD

:RMDB (776722) DATA BUFFER

:RMMR1 (276724) MAINTAINABILITY
;RMDT (776726) DRIVE TYPE

;RMSN (776730) SERIAL NUMBER

:RMOF (776732) OFFSET

:RMDC (776734) DESIRED CYLINDER
;RMHR (776736) CURRENT CYLINDER
:RMMR2 (776740) ERROR REG #2

:RMER? (776742) ERROR REG A3

SRMECT (776744) ECC POSITION

;RMEC2 (776746) ECC PATTERN

}}2 036632 036640 .WORD  RM.REG
117

118

19

120

}%; 036634 000000 .WORD O
123

126

125

}%9 036636 000000 WORD O
}Sg ;SAVE RH/RM REGISTERS HERE ON ERROR
130 036640 000000 RM.REG: ,WORD 0
131 036642 000000 .WORD 0
132 036644 000000 WORD 0
133 036646 000000 .WORD 0
134 036650 000000 .WORD 0
135 036652 000000 MWORD 0
136 036654 000000 WORD O
137 036656 000000 .WORD O
138 036660 000000 WORD 0
139 036662 000000 WORD O
140 036664 000000 WORD 0
141 036666 000000 .WORD 0
142 036670 000000 WORD O
143 036672 000000 WORD 0
144 036674 000000 WORD 0
145 036676 000000 WORD 0
146 036700 000000 WORD 0
147 036702 000000 WORD 0
148 036704 000000 WORD 0
}gg 036706 000000 MORD O

.EVEN

SEQ 0162
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ASCIZ MESSAGES

} .SBTTL ASCIZ MESSAGES

3 036710 122 000 MSG.R: .ASCIZ /R/

4 036712 106 103 000 MSG.FC: .ASCIZ /FC/

5 036715 114 103 000 MSG.LC: .ASCIZ /LC/

6 036720 m 103 000 MSG.IC: .ASCIZ /1C/

7 036723 106 126 000 MSG.FT: .ASCIZ /FT/

8 036726 114 1264 000 MSG.LT: .ASCIZ /LT/

9 036731 m 124 000 MSG.IT: .ASCIZ /1T/

10 036734 106 123 000 MSG.FS: .ASCIZ /FS/

11 036737 114 123 000 MSG.LS: .ASCIZ /LS/

12 036742 120 101 126 MSG.PAT:.ASCIZ /PAT/

13 036746 075 000 MSG.SQ: .ASCIZ /=/

}g 036750 200 103 117 MSG.CS: .ASCIZ <CRLF>/CONTROL SWITCHES=/

16 036773 040 057 0640 SLASH: .ASCIZ @/ @

17 036777 200 125 116 UNSTAT: .ASCIZ <CRLF>/UNIT STATUS:/

18 037015 040 117 106 UNTOFF: .ASCIZ / OFFLINE/

19 037026 040 117 116 UNTON: .ASCIZ / ONLINE/
20 037036 040 116 117 NOTPRS: .ASCIZ / NOT PRESENT/

21 037053 040 125 116 NOTSAF: .ASCIZ / UNSAFE/

22 037063 040 116 117 NOTRM: _ASCIZ @ NOT AN RM80Q

23 037100 040 114 117 LODEV: .ASCIZ / LOAD DEVICE/

24 037115 12 115 070 SRM80: .ASCIZ /RMB0O/
25 037122 200 104 122 DRIVES: .ASCIZ <CRLF>/DRIVE(S) TO BE TESTED, /

26 037153 116 117 116 NONE:  ,ASCIZ /NONE/

27 037760 054 040 000 COMMA: _ASCIZ /, /
28 037163 072 040 000 COLON: .ASCIZ /: /

29 037166 200 116 117 NOCLOK: .ASCIZ <CRLF>/NO KW11-P CLOCK, TIMING TESTS WILL NOT BE PERFORMED/
30 037253 115 102 101 SERJAL: .ASCIZ @MBA S/N: @

31 037265 200 124 105 MSGTST: .ASCIZ <CRLF>/TEST/

32 037273 200 104 122 MSORIV: ASCIZ <CRLF>/DRIVE/

33 037302 040 104 122 DROP: \SCIZ / DROPPED/

34 037313 105 130 103 EXCEED: .ASCIZ /EXCEEDED MAXIWM ERROR LIMIT/<CRLF>
35 037351 200 115 117 NODRVS: .ASCIZ <CRLF>/NO DRJVES 10 TEST/<CRLF>

%9 037375 200 116 117 NOTEST: .ASCIZ <CRLF>/NO TESTS SPECIFIED/<CRLF>
38 037422 200 012 122 ROTATE: .ASCIZ <CRLF><LF>/ROTATIONAL SPEED TIMES/
39 037453 200 012 117 ONECYL: .ASCIZ <CRLF><LF>/ONE CYLINDER SEEK TIMES/<CRLF>/ * FORWARD/
40 037520 200 012 101 AVERGE: .ASCIZ <CRLF><LF>/AVERAGE SEEK TIMES/<CRLF>/ = FORWART/
41 037560 200 012 115 MXSEEK: .ASCI] <CRLF><LF>/MAXIMUM SEEK TIMES/

42 037604 200 040 052 FWD: LASCIZ <CRLF>/ = FORWARD/

43 037620 200 040 052 REV: .ASCIZ <CRLF>/ * REVERSE/

2g 037634 200 012 101 MEASUR: .ASCIZ <CRLF><XLF>/AVERAGE SEEK TIME MEASUREMENT/
46 037674 200 115 111 MSGMIN: .ASCIZ <CRLF>/RMIN=/

47 037702 200 115 101 MSGMAX: .ASCIZ <CRLF>/MAX=/

4«8 037710 200 101 126 MSGAVG: .ASCI2 <CRLF>/AVG=/

49 037716 060 040 125 MSGOUS: .ASCIZ /0 uS/

50 037723 040 102 105 MBELOW: .ASCIZ / BELOW THE MINIMUM OF /

51 037752 040 101 102 MABOVE: .ASCIZ / ABOVE THE MAXIMUM OF /

52 040001 040 123 105 MSGSCH: .ASCIZ / SEARCHES TIMED/

53 040021 040 123 105 MSGSEK: .ASCIZ / SEEKS TIMEC/

54 040036 040 116 117 MSGNOT: ,ASCIZ / NOT TIMED/

55 040051 040 BLNKS&: .ASCII / /

56 040052 040 BLNKS3: .ASCII / /

57 040053 040 BLNKS2: .ASCI1 / /




113

CZRNGAO RMB0 FCTNL PT4 MACRO V04.00 15-JAN=-82 07:05:59 PAGE 41-1

ASCIZ MESSAGES

58 040054
59 040056

62 040235

—b o b &
(=lalelel
— b b b O
— d b b O
—b b b ek O
0O
—h b o b
b b wd b
F o X P

BLNKS1:
MSGI11X:
MSG12X:
MSG13X:
MSG14X:

/ /

/ALLOWABLE ROTATIONAL SPEED LIMITS FOR RM80/
/ALLOWABLE ONE CYLINDER SEEK LIMIT/
/ALLOWABLE AVERAGE SEEK TIME LIMIT/
/ALLOWABLE MAXIMUM (FORWARD) SEEK TIME LIMIT/

-

SEQ 0164
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ERROR HEADER (EM) MESSAGES

EEREERERS

D g
(o]l
oo
~ 5 —s
HoW

40743
40772
41032

VSN = OO 00 O S W)~
olalelelololelalelelelsle]
—t b b e b b b b b b b e —D
ONNOOOO=20MNOMNN
OPNINES NS S =2 PO = NN

-—d e cd wd o b

>
w
o
[ )

>
w
=

p
w
[SOY Sy =Y Y N Y T Y Y

7

P i e e T T T T e
O O =d ek b ) =B ) = O b e
S OWV= 5 = = ANO S ONO
- () b b i b e e ad D) b ek O
NOVON =N NN = SO0
S NVHAWNWHR O =0 MO
> 2>
wwn
CIICICICICICIOIOIOO
PPN PN PN P P N P N P N N

ERROR HEADER (EM) MESSAGES

/RH CONTROLLER INTERRUP! OCCURRED (RMAS=0)/
/UNEXPECTED ATTENTION OCCURRED/

/ADDRESS PLUG CHANGE BIT SET/

/RH CONTROLLER FAILED TO RESPOND TO ADDRESSING/
/DRIVE SELECTED IS NOT ONLINE/

/IMPROPER HEADER DATA/

/DATA COMPARE FAILURE/

/DISK ERROR IN TIMING TEST/

/CLOCK (KW11=-P) OVERFLOW IN TIMING TEST/
/DISK ERROR DURING SEEK/

/SEEK NOT COMPLETE WITHIN 120 MS/

adRH/RM ERRORa

/FATAL WRITE CHECK ERROR/

SEQ 0165
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STATUS/ERROR INDICATOR MESSAGES
.S8TTL

O VOO NS WA
lalolalelolelele)
¥ L 3 I I
b b e e d e e mad
LANNNN = = O
SSNNO NS
VAW = OO
b md e b e e b
OCNOONIN)—
PR VLIV IV VIV )
- e b e d o ek b
POND =2 NI = = O
b o b ed e e e md
s =2 YNNI O OO
-t = N PONOONONON

=

&

L=

o~

-
NINIONPNONY N~NON

MSGB14:
MSGB09:
MSGB0S8:

12
3

: .Asg% *ERROR OCCURRED DURING NON=1/0 OPERATION''
: LASCIZ
1z

STATUS/ERROR INDICATOR MESSAGES

.ASCIZ /OFFLINE OR UNSAFE DRIVE REQUESTED/
/SOFTWARE TIMEOUT ON THIS DRIVE/
/SOFTWARE TIMEOUT ON ANOTHER DRIVE/
ERROR OCCURRED DURING 1/0 OPERATION

/UNSAFE OCCURRED/
/DRIVE HAS NOT RESPONDED TO PORT REQUEST/
/DRIVE HAS BECOME NON-EXISTENT/

SEQ 0166
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DATA HEADER (DT) MESSAGES

SOV~ WA= OV NN WO
W
N
b b e d b cd i e e e e e b e e b b
NP ONINOONONOO
POMRINON S5 SN NSNS S NI S oWDY

PUN) b b b o csd e s e b

— el e b b e e e b o b e e e b b
-t ek ad = QO = OQOOOOOOON —NIN
wvilvawniuiawviunwnuasSsSnwngs SN LINDND
b b and d e e b e e b b b e ) o e e

OOOONNONIONNIOON—=OMNN
WNIANIN N NN NN 8 NN 8 s Ll PO

.SBTTL

DH1:
DH2:

DATA HEADER (DT) MESSAGES
/ERR PC RMAS/

.

>
w
'a
[ ]
~

.ASCIZ /ERR PC DRIVE
LASCIZ /RMCS1 ERR PC/
LASCIZ /DRIVE ERR PC/
LASCIZ /TEST ERR PC
ASCIZ /GDCYL  GDTRK
.ASCIZ /GDDAT  BDDAT
ASCIZ /TEST ERR PC
LASCIZ /TEST ERR PC
.ASCIZ /GDDAT  BODAT
LASCIZ /TEST ERR PC
.ASCIZ /RMER1  RMMR2
LASCIZ /TEST ERR PC
CLASCIZ /TEST ERR PC
LASCIZ /RMER1  RMMR2
ASCIZ /RMCS1 RMCS2
.ASCIZ /RMER1  RMMR?
.ASCIZ /RMER1  RMMR?2

RMAS

TST PC
GDSCTR
WRDCNT
DRIVE
TST PC
WRDCNT
DRIVE
RMER?
TST PC
TST PC
RMER2/
RMDS
RMER2/
RMER2

RMDS

DRIVE
8DCYL
GDADR
RMCS1
DRIVE

SECTOR/
CYLNDR

RMDC

DRIVE/

DRIVE

RMHR

RMW(

RMERT  RMMR2

RMER2/

CYLNDR TRACK
BDTRK  BDSCTR/
BDADR/

RMDS  RMER1  RMMRZ
CYLNPR  TRACK/

RMCS1  RMCS2  RMDS/
RMHR/

RMCS? RMCS2 RMDS/

SECTOR/

RMER2/

RMDC RMDA/

RMBA RMDB/

1

SEQ 0167 i
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DATA TABLE (DT)

N =2 O 000 NV NN = O VO NN NS BN -
Qo
RRV|R]R

PININ) b b e b b cod b ccd e b
[=]=l=

26 043350

ONO—NWN

[ =]
o
-
NININ) = PINNI NI VN b =
SN SN ONINONONNININNIMNON

v, Prirgirdy Yy S YRrgiry Ny, e

036654

lelolelelelalelelelel-
leleleolelelaloelalale]e)

b b b o b b b b D e

b b e b e ] D b e ek NI
NS NN B N SNWWNWWN O O
MNONPNNMNININANI NN O 8~

=l
(=1
-
—

036700

001204
001200

001176
001370

036702

L)

S b B B
b b e s il b LY

DATA TABLE (DT)

.WORD
-WORD
-WORD
.WORD
.WORD
+WORD
.WORD
-WORD
.WORD
+WORD
.WORD
.WORD
.WORD
«WORD
-WORD
.WORD
.WORD
<WORD
-WORD
-WORD
.WORD
+WORD
+WORD
.WORD

$ERRPC, SREG3

$ERRPC . SREG1,SREG3,RMERRS ,RMERRS +2, RMERRS +6 , RMERRS ¢4
$TMPO, $ERRPC . SREG1 . SREGS ,AMERRS ,RMERRS +2, RMERRS +6 , RMERRS +4
RH.ADR, SERRPC

$REG2, $ERRPC

$TMPO _$SERRPC , SREGO, CHKDRV, CYL.DS, TRK.DS,SEC.DS

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

$TMPO, $ERRPC , SREGO, CHKDRY, CYL.DS, TRK. DS, SEC.DS
$GDDAT , $8DDAT, SREGL, SGDADR, SBDADR

$TMPO, $ERRPC , CHKDRV . RM.REG.RM.REG+12,RM.REG+14 ,RM.REG+40,RM.REG+42
$TMPO . SERRPC . SREGO, CHKDRY, CYL.DS, TRK.DS
$REG1.$BDDAT . SREG4 , SREG!

$TMPO _SERRPC . CHKDRY,CYL.DS,RM.REG,RM.REG+10,RM.REG+12
RM.REG+14,RM.REG+40_RM._REG+42 ,RM.REG+34 ,RM.REG+36

$TMPO, SERRPC , SREGO, CHKDRV

$TMPO . SERRPC . SREGO, CHKDRYV ,RM.REG,RM.REG+10,RM.REG+12
$TMPO . SERRPC . SREGO . CHKDRV .RM.REG,RM.REG+10,RM.REG+12
RM.REG+14 ,RM.REG+40,RM.REG+62

$TMPO, SERRPC . SREGO, CHKDRV, CYL.DS, TRK.DS,SEC.DS
RM.REG,RM.REG+10,RM.REG+12,RM.REG*+36,RM.REG+34 ,RM.REG+06
RM.REG*+14 .RM.REG+40 ,RM.REG+42

$TMPO, SERRPC . SREGO, CHKDRV, CYL .DS, TRK.DS, SEC.DS
RM.REG.RM.REG+10,RM.REG+12,RM.REG+36.RM.REG+34 ,RM.REG+06
RM.REG+14 .RM.REG+40 . RM.REG+42 ,RM.REG+2,RM.REG+4 ,RM.REG+22

SEQ 0168




~—l

3 (63304
4L 043366
5 043367

PON b ed b ced b b e b o b
N =2OVONOWVSWN—=O0

3 043410
26 043412
25 043413

26

27 043414
28 043416
29 043417
30 043420
31 043422
32 043423

33

34 043424
35 043426
36 043427
37 043430
38 043432
39 043433

40

41 063434
42 043436
43 063437

44

45 043440
46 063442
47 043443

48

49 043444
50 043446
51 043447
52 043450
53 043452
54 043453

55
56 043456
57 043456

NN

000001
002
000

000001
007
000

000001
004
000

000001
005
000

000001
002
000

000001
002
000

000002
007
160

041732
006
000

000002
007
160

062011
005
004

000000
005
004

000001
010
000

000002
006
060

042232
004
014

000000
004

.SBTTL DATA FORMAT

DF1:

DF2:

DF3:

DF&:

DF10:

DF11:

DF12:

DF13:

DF14:

DF17:

DF21:

DF22:

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

-WORD
.BYTE
.BYTE

.WORD
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE

-WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

+WORD
.BYTE
.WORD
.BYTE
.BYTE

.WORD
.BYTE

CIZRNGAQ RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE 4§
DATA FORMAT (DF) TABLE

N13

(DF) TABLE
1 :NUMBER OF DATA HEADERS
2 NUMBER OF WORDS IN [CATA TABLE
0 ALL 3 NUMBERS ARE OCTAL
1
7
0
1
4
0
1
5
0
1
2
0
1
2
0
2 :2 DH'S TO BE TYPED
7 7 DATA WORDS FOLLOW THE 1ST DH
160 HORDS 1=4 ARE OCTAL 5-7 ARE DECIMAL
DH12A ADDRESS OF 2ND DH
6 6 DATA WORDS FOLLOW THE 2ND DH
0 ALL WORDS ARE OCTAL
2
7
160
2H13A
4 :WORD 3 IS DECIMAL
g
4 sWORD 3 IS DECIMAL
1
“p8
0
2
6
60
DH21A
4
14
0
4

SEQ 0169
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DATA FORMAT (DF) TABLE

58
59

043457

043460
043462
0436463

3 043464

0436466
043467

043470
043472
043473

043474
043476
063477

043500

043502
063503

043536
063537

043540

014
000002
007
010
042356
005
000
000001
004
000
000901
007
000
000002
007
000
0425646
003
000
000003
007

160
042574
006
000
042650
003
000
000003
007

160
062574
006
000
042676
006
000

000200

DF23:

DF41:

DFé4C:

DF43:

DF&44:

DF4S:

LSBTTL
BUFFER:

.END

.BYTE

.WORD
.BYTE
.BYTE
.WORD

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.BYTE

.WORD
.BYTE
.WORD
.BYTE
.BYTE

.WORD
.BYTE
.WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE

.WORD
BYTE
.BYTE
.WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE

—
&H

OWNO =~
Io
~n
W
>_J

CQONNY ON— O

H43A

H44A

QOO0 ;wu oW
o

H&44B

O =~ OW
O~

0
H&44A

H45A

OO OO

B 14

;WORD & IS DECIMAL

START OF READ/WRITE BUFFER

200

SEQ 0170
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SYMBOL TABLE

ABASE = 000000 AT4 = 000020 (13 032724
ACOW1 = 000000 ATS = 000040 14 033032
ACOWZ = 000000 AT6 = 000100 CI5 033366
ACPUOP= 000000 AT7 = 000200 cl8 033410
ACTDRV 031326 AUNIT = 000000 CKSWR = 104407
ACTSTR 031327 AUSWR = 000000 CK.CHR 030644
ADDWO = 000000 AVECT1= 000000 CK.DEC 030616
ADDWY = 000000 AVECT2= 000000 Ck.DIG 030720
ADDW10= 000000 AVERGE 037520 CK.NUM 031106
ADDW11= 000000 A16 = 000400 Ck.0CT 030570
ADDW12= 000000 A17 = 001000 CLKSTA 001342
ADDW13= 000000 BADTMO 003176 CLOSE 030510
ADDW14= 000000 BAI = 000010 CLR = 000040
ADDW15= 000000 BASFLG 001466 CLRQUE 036134
ADDWZ2 = 000000 BITS 001560 CNTCLR 023146
ADDW3 = 000000 BIT0 = 000001 CNTRLC 001322
ADDW4 = 000000 BIT00 = 0000" COLON 037163
ACDWS = 000000 811701 = 0000 ¢ cCoOMMA 037160
ADDWS = 000000 BIT0Z2 = 0000 " CONT _ = 000100
ADDW? = 000000 BIT03 = 00001y COUNT 025726
ADDW8 = 000000 BIT04 = 000020 CPSAVE 016332
ADDW9 = 000000 BIT05 = 000040 CR = 000015
ADEVCT= 000000 BIT06 = 000100 CRLF = 000200
ADEVM = 000000 BIT07 = 000200 CYINC 001510
AENV = 000000 BIT08 = 000400 CYL.DS 001366
AENVM = 000000 BIT09 = 00100C CYL.RD 001360
AFATAL= 000000 BIT1 = 000002 C.SWR 001314
AMADR1= 000000 BIT10 = 002000 DCK = 100000
AMADRZ2= 000000 BiTi1 = 004000 DDISP = 177570
AMADR3= 000000 8IT12 = 010000 DECSEC 026632
AMADR4= 000000 BIT13 = 020000 DECSK 006330
AMAMS 1= 000000 BIT14 = 040000 DELTA 001450
AMAMS2= 000000 81715 = 100000 DFLT 002456
AMAMS3= 000000 BIT2 = 000004 DF 1 043364
AMAMS4= 000000 BIT3 = 000010 DF10 43404
AMSGAD= 000000 BIT4 = 000020 DF11 043410
AMSGLG= 000000 BITS = 000040 DF12 043414
AMSGTY= 000000 BIT6 = 000100 DF13 043426
AMTYP1= 000000 BIT7 = 000200 DF14 043434
AMTYP2= 000000 BIT8 = 000400 DF17 063440
AMTYP3= 000000 BIT9 = 001000 DF2 0643370
AMTYP4= 000000 BLNKS1 040054 DF21 063444
AOE = 001000 BLNKS2 040053 DF22 043454
APASS = 000000 BLNKS3 040052 DF 23 043460
APRIOR= 000000 BLNKS4 040051 DF3 063374
APTCSU= 000040 BPTVEC= 000014 DFé 063400
APTENV= 000001 B8SE__ = 100000 DF 41 0643470
APTS12= 000200 BUFFER 043540 DF&42 043474
APTSPO= 000100 BUSADR 001324 DF43 0643500
ASWREG= 000000 BYPASS 00135G DF 44 063510
ATA = 100000 CALL.A 024076 DF45 063524
ATABIT 031356 CALL.B 024244 DH1 0641503
ATESTN= 000000 CALL.C 024466 DH10 041605
ATO = 000001 CALL.R 024710 DH11 061624
AT1 = 000002 CHANGE= 000001 DH12 061643
AT2 = 000004 CHKDRV 001352 DHI2A 041732
AT3 = 000010 i 032572 DH13A 042011
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SYMBOL TABLE

EXITI3 012666
EXIT14 013436
EXITIS 015140
EXIT2 006352
EXITS 006572
EX1T4 007204
EXITS 007430
EXIG 007720
EXIT? 010316
FC 002324
FER = 000020
FMT16 = 010000
FS 002340
FT 002332
FWO 037604
F1 = 000002
F2 = 000004
F3 = 000010
Fé& = 000020
FS = 000040
GETADR 036276
GETNUM 026750
GETREG= 000141
GETREQ 036222
GETSWR 026656
GO = 000001
GTSWR = 104406
GTTST1 0272644
GTTST2 027330
GTTST3 027620
GTIST4 027622
GTTSTS 027772
GTTST6 030032
GT.PRM 027106
GT.PR1 027110
GT.PR2 027240
HCE = 000200
HCI = 002000
HCRC = 000400
HT = 000011
IAE = 002000
IBSAVE 016334
IC 002330
IE = 000100
ILF = 000001
ILR = 2
INCCYL 026602
INCEC 023030
INCSK 006266
INCTRK 026552
10TVEC= 000020
IR = 000100
ISR 033526
IT 002336
ITEMAT 002240
IvC = 010000
LBC = 002000

LC
LOCMD
LF =

LKS
LKV
LODEV
LODFLY
LODPRM
LOP.CK
LPB
LPS
LPTAVL
LP.AVL
LS

LSC
LSIT
LST
LSTPX
LT
MABOVE
MBELOW
MCLK
MCPE
MDF
MEASUR
Ml

MOC
MOH
MOL
MPE
MRD
MRMCS1
MRMVE(
MS

MSC
MSDRIV
MSEN
MSER
MSGAVG
MSGBO1
MSGBOZ2
MSGBO4
MSGBOS
MSGB06
MSGB08
MSGBO9
MSGB14
MSGMAX
MSGMIN
MSGNOT
MSGSCH
MSGSEK
MSGTST
MSG.CS
MSG.EQ
MSG.FC
MSG.FS

lelelelolalelalalelels
OOMNMNMNINOOONO

- e e NN N = = O SN
ws LA W= \ANO O W
NIANNNI N = O 8 £ = NN
(o N, N1 NTo

(=]
o
oo oS ONON

~

OO0
SEREESESSN
b b b cnd ond b b e
O = = PNIN NN S
N NS OIS
OO = AN

036712
036734

MSG.
MSG.
MSG.
MSG.
MSG.
MSG.
MSG.
MSG.
MSGO
MSG11X
MSG12X
MSG13X
MSG14X
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e
MXSEEK
MXSTAL
MXWNDW
M.DPID
M.DP4LO
M.DP41
M.DP42
M.DP&4
m.DP50
NBA
NC1
NC2
NED
NEM
NOASSY
NOCLOK
NODRVS
NONE
NOTEST
NOTPRS
NOTRM
NOTSAF
08(K
OBEN
0cC
OFD
OFFSET
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PAR
PAT
PDA
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RDY = 000200
RD.ADR 035570
RD.RM 035552
RD.RM1 035566
RD.RM3 (035624
RD.RM& 035630

RD.WRD 035572
READ = 000171
READHD= 000173
READIN= 000121
RECAL = 000
RELEAS= 00
RESREG= 10
RESVEC= 00
REV 03
REX =01
RHVEC 00
RH.ADR 001522
RMADR 031366

RMAS = 000016
RMBA = 000004
RMCS! = 000000
RMCSZ = 000010
RMDA = 000006
RMDB = 000022
RMDC = 000034
RMDS = 000012
RMDT = 000026
RMECT = 000044
RMEC2 = 000046
RMERRS 0312264
RMER1 = 000014
RMERZ2 = 000042
RMHR = 000036
RMINIT 031376
RMLA = 000020
kMMR1 = 000024
RMMR2 = 000040
RMOF = 000032
RMR = 000004
RMSN = 000030
RMTMR 035034

RMVEC 031370
RMW(C
RM.REG 036640
RM80 032054
ROTATE 0374
RPT 0023
RSTART 005}
1

n
(=4
S
=3
o
~N

22
22
02
RSTRT1 005132
RTC = 000117
RTURN 015406
000006

07

20

30

12

R6 4
R7 20000
SAVCSW 0013
SAVEFG 0313
SAVREG= 1044
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SYMBOL TABLE

SC 034202 STATBL 001746 TEST13
SCOPE = 000004 STKLMT= 177774 TEST14
SCTRWC= 177400 ST0 035126 TEST15
sC0 = 000100 ST01 035156 TEST%
SC1. = 000200 ST02 035344 TEST
SC11 034554 ST03 0356414 TEST4
SC12 034632 ST05 035440 TESTS
SC13 034674 ST06 035446 TEST6
SC2 = 000400 ST07 035504 TEST?7
SC3 034252 STO8 035534 TICKMS
SC4 034256 ST09 035544 TJCKUS
SC5 034270 STRTMR 025664 TIMER
SCé 034366 STRT1A 003274 TIM.DN
SC8 034540 STRT2A 003316 TIM.PY
SEARCH= 000131 ST.CLK 023240 TIM.UP
SFC.DS 001370 ST.LCL 023450 TKVEC
-cC.RD 001364 ST.PCL 023406 P8
SEEK = 000105 SVADR 001440 TPS
SEEKFG 031332 SVRH70 035744 TPS50
SEKCNT 001446 SVSTAT 001356 TPS60
SEKTMR 001444 SwR 001154 TPVEC
SELDRV= 000145 SWREG 000176 TP50
SERIAL 037253 W0 = 000001 TP60
SETFOR= 000143 Sw00 = 000001 TRAPVE
SETVEC 004356 sw01l = 000002 TRCKW(
SET.Ic 036062 SW02 = 000004 TRE
SHUT 021410 sSw03 = 000010 TRK.DS
SKCNT 001502 Sw04 = 000020 TRK.RD
Skl = 040000 SWw05 = 000040 TRNSWT
SKIP 034006 swoé = 000100 TRTVEC
SkSIZ 001506 sw07 = 000200 TSTNMS
SKTIM 001472 SW08 = 000400 TSTO
SLASH 036773 SW09 = 001000 TST1
SPTYP 026060 swt = 000002 TST10
SP11A 001710 swi0 = 002000 T1ST11
SP118 001716 SWil = 004000 1ST12
SP12 001724 sw1i2 = 010000 TST13
SP13 001732 swi3 = 020000 1ST14
SP14 001740 swi4 = 040000 TST15
SRCHWT 031324 swi15 = 100000 TST
SRCHOO 025500 swZ = 000004 TST
SRTDRY 004570 W3 = 000010 1ST4
SRTINT 004300 Swé = 000020 1S75
SRVCLK 023504 WS = 000040 TST6
SSE = 000040 Sw6 = 000100 1817
SSEI = 001000 sw7 = 000200 TYPDS
STACK = 001100 sw8 = 000400 TYPE
STALL 025220 W9 = 001000 TYPERR
STALLO 001436 TAB.XY= 001114 TYPOC
STALL1 001454 TAP_ = 040000 TYPON
STALLZ 001456 TBITVE= 000014 TYPOS
STALLS 001460 TD 033570 TYPTIM
START 003324 TESTO 005612 T11A
START1 003270 TEST1 006074 7118
STARTZ2 003312 TESTI0 010504 T1§
START3 003260 TESTI1 011102 Tt
START4 003302 TEST12 011636 T14
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SDTBL
$SENDAD
S$ENDCT
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SERROR
S$ERRPC
SERRTB
SERTTL
SESCAP
SETABL
SETEND
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SYMBOL TABLE
SMIYP1 001265 SREG = 000014 $SUPRS 022442 $TMPO 001212 $TYPEC 017330
$ATYP2 001271 $SREGAD 001174 S$SVLAD 021760 $TMP1 001214 $TYPEX 017450
sMTYPS 001275 $SREGO 001176 $SVPC = 000220 $TMP2 001216 $TYPOC 017476
sMTYP4 001301 $REG1 001200 $SWR = 167000 $TN = 000016 $TYPON 017512
SMXCNT 022030 SREGZ 001202 $SWREG 001256 STNPWR 022356 $TYPOS 017452
SNULL 001170 SREGS 001204 $SWRMK= 000000 $7P8 001166 SUNIT 001246
SNWTST= 000001 SREG4 001206 $TATUS= 000016 $TPFLG 001173 SUNITM 001110
SOCNT 017674 SREGS 001210 STESTN 001240 $TPS 001164 SUSWR 001260
SOMODE 017676 SRESRE 022070 ¢TIMES 001220 $TRAP 022126 SVECT1 001304
SOVER 022014 $RMB0 037115 $Tk8 001162 $TRAP2 022150 $VECT2 001306
S$PASS 001242 SRTNAD 015400 STKCNT 020124 $TRK = 000011 SWCNT = 000004
SPASTM 001106 $SAVRE 022032 $TKINT 020134 $TRP = 000014 $XOFF = 000023
$PSEL = 000003 $SB2D 022212 $TKQEN= 020133 STRPAD 022162 $XON = 000021
SQUES 001230 $SCOPE 021432 $TKQIN 020126 $TSTM 001104 $XTSTR 021450
SRAND 022502 $SEC = 000010 $TKQUU 020130 STSTNM 001116 $SGET4= 000000
SRDCHR 020776 $SETUP= 0007167 $TKQSR 020132 STTYIN 021322 $OFILL 017675
SROLIN 021066 $SSENB= 000020 $TKS 001160 $TYPDS 017700 .$X = 001100
$RDSZ = 000024 $STUP = 177777 $TKSRV 020204 $STYPE 017116
. ABS. 043540 000

000000 001

ERRORS DETECTED: 0

VIRTUAL MEMORY USED: 57856 WORDS ( 226 PAGES)
DYNAMIC MEMORY AVAILABLE FOR 71 PAGES
.A:CZRNGA/C=A:CZRNGA.DOC,CZRNGA,SYSMAC/M
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CROSS REFERENCE TABLE (CREF v04.00 )

SCKSWR 22-1#
SCNTLC  22-1
S$CNTLG  22-1
SCNTLU  22-1
SCOMND 33-203

SCHARC 19-1
scml
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32-232+
36-198

13-380

SEQ 0176

32-225+
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H 14
17-1

14408+
32-456+

14-326*
32-4639x

14=240*
32-432+

16=-1»
16=1+

14-161+
32-304+
38-209+

16=1+

14=54+
32-296¢
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$GET42 11-57
440
S=124
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6-04
6-0n
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CROSS REFERENCE TABLE (CREF Vv04.00 )

SESCAP
SETABL
SETEND
SFATAL
SFFLG
SFILLC
SFILLS
SFMT
$GDADR
$GDDAT
$GTSVY 22-14
SHIBTS
SINTAG
SITEMB
SLF
SLFLG
SMADR1
$MADR?
SMADR3
SMADR4
SMAIL
SMSWR
SMTYP1
SMTYP2
SMTYP3
SMTYP4
SNULL
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K 14
CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE §=5
CROSS REFERENCE TABLE (CREF Vv04.00 )

SXTSTR 23-14
JSASTA 16+ 16-1

X 5=12 5=12#
A16 L-864

A7 L=-87H

ABASE 6-0 6-0
ACDW 6=0

ARz 829 6=0
ACTDRV 33-118# 35-13%  35-57+«  36~3+ 36=11« 37-6
ACTSTR 33-1244 37-8¢ 37=23x
ADDWO 6-0

ADDW1 6=-0

ADDW10  6-0

ADDW11 6-0

ADDW1Z2 06-=0

ADDW13  6-0

ADDW14  6-0

ADDW1S  6-0

ADDW?2 6-0

ADDW3  6-0

ADDWG  6-0

ADDWS 6=0

ADDW6  6-0

ADDW7 6-0

ADDWS8 6=0

ADDW9  6-0

ADEVCY 6-0 6-0
ADEVM  6-0 6-0
AENV 6-0 6=0
AENVM 6-0 6-0
AFATAL  6=0 6-0
AMADRT  6-0 6=0
AMADR? 6-0 6-0
AMADRY 6~0 6-0
AMADRG  6-0 6=0
AMAMS 1 6-0 6-0
AMAMS?  6-0 6-0
AMAMSS  6-0 6-0
AMAMSS  6-0 6-0
AMSGAD 6-0 6-0
AMSGLG 6-0 6=0
AMSGTY 6-0 6=0
AMTYP1 6-0 6-0
AMTYP2 6-0 6-0
AMTYPS 6-0 6-0
AMTYPG  6-0 é-0
AOE L-1604

APASS 6-0 6-0
APRIOR 6-=0

APTCSU 16-14  19-1
APTENV 16-1 16-14 17-1 19-1
APTSIZ 10-32 16-14
APTSPO 16-1 16=1# 19=1
ASWREG 6-0

6-0
ATO 4=212#

SEQ 0179




L 14

CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN=-82 07:05:59 PAGE $-6 SEQ 0180
CROSS REFERENCE TABLE (CREF v04.00 )

AT1 4=2134

AT2 4=2144

AT3 4=2154

ATL L=216#4

ATS 4=2174

AT6 4-218#4

AT7 L=2194

ATA 4=1474

ATABIT %}-;L 32-10 32-21 32-<23  32-<29 33-160# 34-99 35-96 35-100 35-167 36224 36-238 36-246 36-268
ATESTN  6-0 6-0

AUNIT 6-0 6-0

AUSWR 6-0 6-0

AVECT1  6-0 6-0

AVECT2 6~0 6-0

AVERGE  7-0 41-404
BADTMO 10-3# 10-34

BAI 4=1044

BASFLG  7-0# 13-81¢

BITO 4-80#

BIT00 4-80 4-80# 7-0 7-0 11-8 12-39 171 17-1 23-1 23-1 32-146
BITO1 4-80 4=-80# 7-0 7-0 32-457 32-485 35-49 35-251

BIT0Z2 4-80 4=-804 7-0 7-0 32-457 32-488

BITO3 4-80 4804 7-0 7=n

BIT04 4-80 4-80#4 7-0 7=0 32-491  36-221

BITO05 4-80 4-804 7-0 7=0 32-494 36=219 37-54

BIT06 4-80 4-80# 7=0 7-0 32-497 34-106 35-40 35-111  36-53 38-116

B17107 4-80 4-804 7-0 7=0 34~106 35-221 36-23 36-219 36-221 36-242 38-77

BITOB  4-80  4-80# 7-0  32-158 32-485 34-106 37-66

BITO9 4-80  4-80# 7-0  17-1  17-1  23-1  23-1  32-500 35-145 37-52-
BIT1  4-80#

BITIO  4-80 7-0  17-1  32-457  32-265
BITI1  4-80# 7-0  23-1__  34-81  35-72°  35-88
BIT12  4-80#  7-0  32-457 34=76_ 34=9%_  34-10
BITIS  4-80# 7-0  17-1 _  32-457 36-193

BITIA 4808  7-0  14-465 14-513  23-1 = 32-457
BITi.  4-PuM  7-0  32-633 32-63% 35-46  35-49

BIT2 4«-80# 37-110

35-84 38-19 38-54 38-117

6

1

91 35-46 35-81 36-285 37-103 33-114

L 35-81 35-84 35-251  36-53 36-219 36-221  36-285

BIT3 4~80#
BIT4 4«-80#
BITS 4-80#

BIT6  4-80# 35-74

BIT7  4-804 36-45

BIT8  4-80F 3645

BIT9  4-80# .

BITS  7-08  13-44  13-79  13-109 13-141 13-170 13-239 13-274 13-316 13-380 14-23  14-140 14-221  14-305
14-388 32-<B0 32-=14 32-=43  32->03  32-743

BLNKS] 41-38#

BLNKS2 10-130 18-63  18-89  18-96  18-103 32->32  41-57#

BLNKS3 41-564

BLNKS, 10-104  41-55#

BPTVEC  4-80#

BSE 4-2810 32-237 3

BUFFER 32-554% 32-556 3

32-566 32-567 32-632 32-669 40-8 40-33 40-58 40-83 40-108
66-104#4




SEQ 0181

CZRNGAQ RMBO FCTNL PT4 MACRO V04,00 15-JAN-82 07:05:59 PAGE §-7

CROSS REFERENCE TABLE (CREF Vv04.00 )

14=240+
32-325
32-575
13-294

14=161¢
32-284

32-225¢ 32-228

14=54+
32-209

3392+
3¢-146

10=15+
12=37«
164=-408«
11=-7

7-0%
7-00

14-326¢
7-04

32-529

BUSADR
BYPASS
C.SWR

32-93 32-103 32-113

14-109

13-254 13-292

50
25

14-501
13=252

32-4324 32-435

32-316

32-:55
45

12-
13-95

CALL.A 12-43
13-70
13-9¢4

CALL.R 14-473

CHANGE  4-8#

CHKURYV

CALL.B
CALL.C

32-36 32-188  45-8 45-10 45-12 45-13 45-15 45-17

32-35+

36-47 36-50 36~ '03

5-148 35-157 35-164 35-166 35-178 35 183
5 36-44

3
35~2424 36-25

38-89

35-143
35-210
36-155

32-A13

32-368
32-A08
14-390

32-363

32-279%# 32-398

14223

32-219% 32-356
32-<88
25-14

32-a50#
32-<84

23-1

32-a27
32->55
32-a964
32-<61
17-1

CK.CHR 32-;85

CK.DEC 32-?97#

(K.DIG 32-<22
17-1

CK.NUM 32-;87
CK.OCT 32-<57

CKSWR

32-80«  32-86*

32-78+

14-307

=04 11-71 14-25 14-142

32-232

CLKSTA
CLOSE
CLR

32=-2494
32-599
38-1304
14-84
14-367
10-26+

32-237

37-75
12-30

4-1084# 32-34

CLRQUE 34-17

14=254 14=266 14=277 14-279 14-340

14-197

14-365
10-19+

14-352
7-0#4
41-28#4

11-65

CNTCLR 11-3

23-1+
45-24

23-1 23-1+
45-13 45-15 4521

23-1

45-10

41=274

32-765

10-32

6=

4-178#
13-127# 13-131

4-804
32-8204

CNTRLC
COLON

COMMA
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CROSS REFERENCE TABLE (CREF Vv04.00 )
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B 15

SEQ 0183

PT4( MACRO V04.00 15-JAN-82 07:05:59 PAGE S$-9

CZRNGAQ RMBO FCTNL

04.00 )

CROSS REFERENCE TABLE (CREF V

DRVINT  34-37

37-58

36-278

45-244
13-354
14-188
32-605

45214
8-316
13-351»
14-187+
32-602+

7=04

8-300
45254
45-264
4554

4=1634
4=1974
4-2064
33-1544 34-23

DRVQUE 35-30
7=0N

DRVSTA 10-105
L5-20#4
8-284
45224
45-234
14-183
32-601+

DRVMSK
DRVSEL
DT43A
D144
DT44A
DT44B
0T4S
DT45A
L1458
DTS
DTADFS 12-35+

35-246  35-254  35-256+ 36-6 36-17  36-65% 37-49 37-63 37-73«  37-84

35=149x

35-94

4=-1334
4=2754
4-185#
4=1574
L=259
4=-1814
4=1764




SEQ 0184
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CZRNGAO RMB0 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE $-10

CROSS REFERENCE TABLE (CREF v04.00 )
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CZRNGAD RM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE S-11
CROSS REFERENCE TABLE (CREF Vv04.00 )

GETREG
GETREQ
GETSWR
GNS

GO
GT.PRY
GT.PR2
GT.PRM
GTSWR
GTTST1
GTTST?2
GTTST3
GTTST4
GTTSTS
GTTSTé
HCE
HCI
HCRC
HT

IAE
IBSAVE

PR
~

-<50

AN NN AN NN = =3 N

&bbbbN?NNNNOdN
"
no
?

WN?
L

]
ANA=SAAA 2=

e A

N O

L

L

330

WWNLININWNRINWIWN PO NN

36-206
10-6
25-1
25-1
32-<20
32-=69
32-<72
32-=224
32-=19
32-309

19-1

*7-1
13-129

10-32+
14-281

13-70
13-397

19-1
32-117+
32-116¢

32-1304
13-109

32-318

32-49
32-46+

32-=234

14-369

13-70
13-401

19-1

13-141
32-443

32-50x

37-51

1
13-202

14445

13-87
14-183

41-38

13-170
32-4534

37-65
10-69
25-1
25-1

32-<20

32-=02

17-14
3-223

3

194”

13-123
14247

41-39

13-239

37-100
10-75
25-1
25-1

32-¢<22

32-=29

14493

13-125
14-333

41-40

13-274

37-107
15-1
25=1
32-;53

32=-¢<22

32-=48

14-520

13-158
14-440

41-41

13-316

38-178#

15-1
5=1
2=<17

32-=57

17=1*
13-303

14-546

13-203
14485

b1-44

13-380

15-1

25-1
32-<33

32-=64

13-396

32-597

14-23

32-=74

13-400

34-32

14-140

32-=94

32-807

36-3#

13-249
32-805

14=221

18-66
25-1

13-257
32-808

14-305

SEQ 0185~1

13-284
32-810

14-388




€15

CZRNGAO RMBO FCTNL PT4 MACRO V04,00 15-JAN=82 07:05:59 PAGE S-12

CROSS REFERENCE

LST L=1420
LSTRK 7-04
LT 9-11#
M.DP4O 31254
M.DP41  31-30
M.DP42 31-36
M.DP44  31-48
M.DP50 31-23
M.DPID 14-583
MABOVE 32-752
MBELOW 32-742
MCLK 4=204#
MCPE 4-894

MDF 4-199#
MEASUR 14583
Ml 4=195#
MOC 4=201#
MOH 4~2364
MOL 4=144H
MPE 4-1114
MRD 4~203#
MRMCS1 39-21
MRMVEC 39-28
HS 4-198#
MSC 4=194#

MSG.EQ 32->36
MSG.FC 9-41
MSG.FS 9=47
MSG.FT  9=44
MSG. IC 9=43
MSG.IT  9-46
MSG.LC 9=42
MSG.LS 9-48
MSG.LT 9-45
MSG.PA 41-12#4
MSG.R -4

MSGOUS 14-~583
MSG11X

MSG12x 7-0
MSG13x  7-0
MSG14X -
MSGAVG 14-583
MSGBO1 -
msGB02 7-0
MSGBO4 7-0
MSGBOS 7-0
mMsGBO6 7-0
MSGB08 7-0
MsSGB09 7-0
MSGB14 -
MSGMAX 32-698

TABLE (CREF Vv04.00 )

13-362 32-788  32-791

1 31-142

& B NN N NN — N

32-16 L1=-324

32-697 32-702 32-737  32-744
7= 41-594

32-755 41-48N

32-745 41-474
32-735  41-464

32-793

32-747

32-754

32-764

41-494

SEQ 0186 1




F 15
CZRNGAO RM30 FCTNL PT4 MACRO V04,00 15-JAN-82 07:05:59 PAGE $-13 SEQ 0187
CROSS REFERENCE TABLE (CREF V04.00 )

MSGNOT  32-777  41-54#
MSGSCH 32-771  41-524

MSGSEK 14-583  32-769 41-334

MSGTST 1%-32' 13-80 13-110  13-142 13-171  13-240 13-275 13-317 13-381 14-24 14=141  14-222 14-306 14-389
MUR 4&~2024

MJP L~1964

MXF L=1124

MXSEEK  7-0 L1-414

MXSTAL _7-0# 13-199 13-220

:g:nou 32-%;3‘ 35-159

NC1 9=17#  14=-636% 164-437+ 164=438  14=449  14-483% 14~489% 14=490% 14-508 14-531 14-532« 14-533  14-535
:Eg 2-}?§p 14=638% 14-439%  14=440 14=460 14=483  14=4B4r 14-4B5  16~487+ 14-488v 14489  14-497  14-531+
NEM 4=1144

NOASSY  4-9# 4=44 4=57 9-182 11-36 32-139  32-331 32-826 32->28 32->59
NOCLOK 11-75 41-29#
NODRVS 12-10 41-354
NONE 11-48 L1-264

NOTEST 11-17 41-364
NOTPRS 10-114  41-20#
NOTRM  10-111  41-22#4
NOTSAF 10-120 41-21#
08CK 4-2084
OBEN 4=2074
0cC 4-1894
OFD 4=2564
OFFSET  4=2964
oM &-1374
ONECYL 7-0 41-394
OPE 4-2794
OPl 4-1644

OPN.1  32-=88# 32->04 32-733

OPN.2  32-=86 32-=92  32-=96«4

OPN.CT 32-=85# 32-=88+ 32-=91 32-=96 32-=98 32->06

OPN.N1 32->55  32-230#

OPN.N2 32->47 32-2314

OPN.X1 32->55  32-2354

OPN.X2 32->52  32-?364

OPNFLG 7-OF  32-<bb4r 32-<45% 32-=37+ 32-=41% 32-243% 32-=53 32-=55 32-=65 32-=67 32~=75 32-=77 32->03
OPNPRM 32->14  32->204 32->24

OPNTST 32-=54 32-=56 32-=66 32-=68 32-=76 32-=78 32-=83#
OPT 35-34  35-67# 36-38  36-267 36-290

OR

PACK 4=2994
PAR 4=154
PAT 9-154  32-195
PDA 4=1804
PERFEX 36-69

PFECH  18-29 18-1
PFECH1 18-107 18-1
PFECH2 18-107 18-1
PFECH3 18-107 18-1
PFECH4 18-107 }g-}

PFTSTN 18-27« 18-1154




CZRNGAO RMBO FCTNL PT4 MACRO V04.00 15-JAN-82 07:05
CROSS REFERENCE TABLE (CREF v04.00 )

PGE 4=-1134

PGM L=14614

PHA L=1794

PIP L=1454

PIRQ L(=80#

PIRQVE &4-80#

PKB 7=-0# 14=77+ 14-Bgr 16=-169%  14-246%

PKC =04 164~476 14=526 32-652 32-654

PKCS 7=-0# 4=-78*  14-81r 14-88c  14-90+
14=335¢  14-337%  14=347% 14=349* 14-361+

PKV 7=0#4 16=75¢  14=167* 14=264r 14-330+

PLFS L=-182#4

POPQUE 35-80 35-131 35-220 36-241 38-190#4

PRO L(-804

PR1 4L-80#4

PR2 4(-80#

PR3 4(=-804

PR4 4(-804

PRS 4-804

PR6 4-80# 10-35

PR7 L=80N

PRM 9-4LA 32-187 32-190+« 32->10 32->20

PRMO 9-21 9-71# 32-134

PRM1 9-24 9=79#4

PRM10 9-24 9-1434

PRM11 9=24 9=152#

PRM12 9-24 9-1594

PRM13 9-24 9-165#4

PRM14 9=24 9-1714

PRM15 9-24 9=177#

PRM?2 9-24 9-90#

PKM3 9=24 9-99#

PRM& 9=24 9-1084

PRMS 9-24 9=1174

PRM6 9=-24 9=-126#4

PRM?7 9-24 9-135#

PRMLMT ~28# 13=352 32=-148x 32-149x 32-152»

PRMMSG  9-40# 32->33

PRMPT 9=21# 32-155 32-186 32->08 32-2?51

PS 4~-80 4~804 10-95+ 12-31r  14-100+
35-11 35-12« 35-58« 35-68 35=-114+

PSEL 4(-88#4

PSW 4&-80#

PWRVEC 4-80#

QDRV 33-954 38-131 38-149« 38-163 38-165+

R6 4-80# 10-32 10-32« 10-32¢

R7 L-804

RD.ADR 38-11¢ 38-12« 38-14#4

RD.RM  34-83 34-96 34-100 35-144 35-187
36-208 36-212 37=41 37-86 38-10#

RD.RM1 38-13#

RD.RM3 38-20 38-23#4

RD.RM4 38-22 38-25#

RD.WRD 38-15# 38-16

RDCHR 22-1 25=-14

ROLIN 25-1# 32-:83 32-<18 32-<34 32->39

6 15

:59 PAGE S-14
14=258% 14=332¢ 14-344*
32-655  32-659  32-861
14-99% 14172+ 14=174+
14-455%  164-460% 14464+
14=456% 14=504% 32-105«
32-250
32-153+« 32-169 32-171
14-192¢  14=274% 14-362+
38-179  38-191  38-192+
35-198  35-208  36-25
38-42  38-81

32-197

14-590+

36-44

32-823

32-596+

36=47

32->55

34-15

36=50

v 14=261*
*  14-589+

34=16%

36-103

14-263+
32-79

3445+

36-121

SEQ 0188

14-273«
32-108+

3453+

36-155

]
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SEQ 0189

CIZRNGAQO RMBO FCTNL PT4 MACRO VO04.00 15-JAN-82 07:05:59 PAGE S-15

.00 )

04

CROSS REFERENCE TABLE (CREF V

35-166
35-194
36-253

38-17

35-148
35-183
36-208

38-11

37-39
87
35-157
35-74
36-255
45=5

36-5
35-72 35
14 35-143
824 34-96
36-254
33-1944 36~47

35-172
36-212

35-154
34-81
37-86
34-76
38-77

40-105
35-134
36-226
34=74x
38-71+

33-1778 3475+

32-602
35-18
36-216
A 3435+
38-53
35-178

32-574
35-11#

32-320
13-46
2-604
36-126
32-599=
37-54«
33-180# 35-141

45-6

M~ I~ T~ M

32=279
13-46
41-434
39-40
14-346*
36-25
32-36+
37=40%

32-212
12=44
7=-0

39-38
146-334+
35-230
32=-34¢
36=267*
32-820

-0
39-20
14-260+
35-219

?

4=-2938 12-44
4=2954

16-84

14-593

35-262

4&-80#

33-1844 34-99+
33-179¢ 36-117

4~-3064 32-211
7-0

4&-305#
4=2984
L-1844
=04
=04

4~854
RM.REG 12-52

RDY
READ
READHD
READIN
RECAL
RELEAS
RESREG
RESVEC
REV
REX
KH.ADR
RHVEC
RM80
RMADR
RMAS
RMBA
RM(CS1
RMCS?2
RMDA
RMD8
RMDC
RMDS
RMDT
RMEC1
RMEC?
RMER1
RMER?2

45-5

45-5

45-5

45-4

RMERRS 33-434

14-140 -14-221  14-305

36-123
14-23

36-121
13-380

36-50
13-316

35-144 35-146 35-187 35-189 35-198 35-200

34-144
33-185#

33-192#

10-93

13-343
33-187#
33-1934
33-1904 34-95
4-1534
33-189#

32-121

14-76+

RMINIT
RMLA
RMMR1
RMMR?2
RMOF
RMR
RMSN
RMTMR
RMVEC

RMHR



SEQ 0190

115

CRO V04.00 15-JAN-82 07:05:59 PAGE $-16
04.00 )

4=2974
15-1
7-00
SAVEFG 1094+

CROSS REFERENCE TABLE (CREF V
SAVREG

CZRNGAO RMBO FCTNL PT4 MA

RTC
RTURN
SAVCSW

14-548
36-4

14-515
35-242

14-467
35-67

36-197  36=199 36-227 36-233 36-248 36-291

36-192
36-1784
36-2034
36-212
13-70

4=244
36-168# 36=172
36-170#

36-169

36-185

36-208

6-226 36-2314 36-260
3-132  13-160 13-226 13-263 13-305 13-367 13-403  14-129 14-205 14-287 14-375

36~2
1341

36-216
13-96

45-9 45-10 45-21 45-24

45-8

32-611¢

32-568+
4-16
b=b4

32-305% 32440«
14-161
16=447

32-264~

14-87
45-9

14-79

4-300#
7=-0#

=04

4=

SCTRWC
SEARCH
SEC.DS
SEC.RD

SEEK

14-260 14-326 14-326
32-215

14-240  14-248
14-509 32-214

240
14-495

14

14-171
14-495

14-161
14-461

14=54 14=54
14-408  16-447

13-319
14-408
35-98

14~-346

4-292# 13-319

14-334
SEEKFG 33-140# 34-19

146-495

146=447
14-583

14-408
14-583

14-326

14~240

14-431
32-240

35-42
12=-44
22-3#4
14=415%
14-517
32-120#

41-30#
34-78
22-1

14=414+
36-654
14-128
14-148

112¢  35-96

11-34
10-84#
32-115

4-274# 3648

SRTDRV 10-99
42578 36-51

4=-2804 14-469

4-3084 12-42
36-52

10-924

4=309#
22-1

7-04
7-04
SERIAL 12-50
7-0n
7-0#
7-04
14-583
7-0#4
=04
7-0#
7-04
14-128

SRCHOO 14-31
10-81

SRVCLK 32-105

SSE

e

SET.IE  34-48
SLASH 32-;82
on

SEKCNT
SEKTMR
SELDRV
SETFOR
SETVEC
SHUT
SKCNT
5Kl
SKI1P
SKSI1Z
SKTIM
SP11A
SPTYP
SRCHWT 33-
SRTINT
SSEl
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CZRNGAQ RMBO FCTNL PT4 MACRO V04,00 15-JAN-82 07:05:59 PAGE $-17
CROSS REFERENCE TABLE (CREF v06.00 )

ST.CLK
ST.LCL
ST.PCL
STACK

STALL
STALLO
STALL]
STALL?
STALL3
STARY
START]
START?
START3
STARTé
STATBL
STKLMT
STO
STO1
ST0¢
STO3
STOS
ST06
S107
ST08
ST09
STRTI1A
STRTZ2A
STRTMR
SVADR
SVRH?70

SVSTAT

14-107
32-1124
32=-102#
10-32
13-393
13-196
13-1
32-2

— b b e b wad

4=-80#
4-80#

13-45

14-389
32-529
32-284

14-198

32-10
14-58
32-209
17-1

13-80
14-424

32-325

14-280

12-1

37-774
37-95#
37-96

14-329

14-177
36-214

13-110

14-368

OO =0

-11
=24
-28
-19

— (b b
N &

22-5

37-102

32-627#

14-195
36-245

32-93

13-142

14-644

3-1
4-3
2=3
3-1

— b b
NN
O NN

37-109

32-685

13-171

146=471

13=-151
14-409
32-528#
13-201+

37-1134

32-724

13-182

14492
13-154
!

S~

13-212

13-240

14-519

13-185

13-218

14-340
38-674

13-275

14-545

13-206

13-219+

14-352

13-317

15-5

13-250

13-220

14365

13-381

32-72#

13-286

13-222+

14467

1424

13-325

14-515

16-1461

SEQ 0191

13-339

14-593

14-222




CZRNGAOQ KM80 FCTNL PT4 MACRO V04.00 15-JAN-82 07:05:59 PAGE S-18

CROSS REFERENCE TABLE (CREF V04.00 )

Swé
Sw?
Sw8
Sw9
SWR

SWREG
T11A

4~-804
4-80#
4-80#
4-80#

?N

1110
(¥ o
- (WF]

-h

t (]
ONN = N NWR o =N

— d o b b ek N = =P AN
NSON==PNOWV oW
oOo—

4

bbbt‘duuo

NSO ONO
O =N
R =

'
b = B N = O =

&N

b b and wnd b wmb cub cud amb ab ad b L)

uut‘uwbb

13-794
13-3804

- ) d e d ek N\ b b A
bbbbb? NSO

13-182#

13-324#
32-98+
32-99+
146=357+
32-669
32-633+
35-235«
22=-1x

10-32+
32-1564=

32-264«
45-9
35-245

32-120
32-634+
32-671x

32-648
35-252«

32-305+
35-257+

10-32%  10=32¢
14-222 14-306
23-1 23-1
22-1 22-1
32~651

32-672+

32-730

36=19¢  36-2064~
32-440« 32-570«
36-21 36-22*

SEQ 0192

10-37 13-45 13-80 13-110 13-142 13-171 13-240 13-275
14-389 14-424 17-1 17-1 17=1 17=1 17-1 17-1
23-1 23=1« 23=1« 23-1+ 23=1+ 32-453 32-577 32-685
36-265+ 36-272« 37-12 37-14x  37-68+ 37-93+ 37-99+  37-105+
32-611r 45-8 45-9 45-10 45-13 45-21 45-24

36-66r  37-48 37-62 37-74x
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SEQ 0193

CZRNGAO RM80 FCTNL PT4 MACRO V04.00 15-~JAN-82 07:05:59 PAGE $-19

CROSS REFERENCE TABLE (CREF V04.00 )
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13-275 13-317 13-381

13-240

25-14 32-;81

22-1

18-84

10-8
25=-14
10-61

TYPERR 17-1
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CZRNGAO RMBO FCTNL PT4 MACRO V04,00 15-JAN-82 07:05:59 PAGE §-20 SEQ 0194
CROSS REFERENCE TABLE (CREF Vv06¢.00 )

WRT.R4  38-55 38-584
WRT.R5 38-57 38=-594

WPT.RM  34-93 34-95 35-87 35-141 35-143 35-146 35-148 35-157 35-164 35-166 35-178 35-183 35-189 35-194
35-200 35-219 35-230 36-117 36=119 36-123 36-126 36-216 36-226 38-36#

WRT.WD 38-36r  38-40 38-47«  38-504

WRTHD &~304#

XXDP 7=-0# 10-49«  10-52+« 10-53 10-55« 10~-60 10-71 10-123  10-125 11-27 11-29




N15

SEQ 0195

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

CROSS REFERENCE TABLE (CREF V04.00 )

6-0

6~0

6-0

14-221  14-305

14=140
25=1#

14-23
25-1

13-380
25=1

13-316
25=1

13-274
25-1

13-239
25-1

13-170
25-1

13-161
25-1

13-109
25-1

13=79
25-1

25-1

251
$$SETM  10-32

$$SET

10-32#

32-363 32-368 32-A13

32-a56

13-252

9-5304 12-44
9-537# 12-43
9-550#

4-80#

4804
ENDPAS 14=-597# 15-1

13-214
14-161

COMMEN
COMND

DO

32-440 32-611

32-305
36-198

32-264
36-196
14-85

36-158
23-1

9-5544 32-233
9-582# 17-1

ERRCAL 33-1#4
ERREND

ER.NDX
ERROR

164-237 14375

32-610
14-205

32-305

12-25
14-594
32-305

9-5734 17-1

4-80#4
14-516
32-305
39-47

4-80#

ESCAPE

ERRTYP
EXIT



SEQ 0196
14-305
14-305
36-155
14-515
14-305

14=221
13-265#4 13-274
164=-377# 14-38s
14-221
36-121
14-467
14-221

14-140
16-140
36-103
14-365
14-140

25-1#

14-2894 14-305

13-2284 13-239
14-23

36=50
14-352
164-23
25-1

13-380
32-722

36=47
164-340
13-380

25-1

13-31¢
164=277
13-316

25-1

816
13-239  13-274
14-266
13-274
25=1

14254
13-239

25-1

13-170
13-170

25-1

13-141
13-141
25-1

06.00 )
13-109
13-109
25-1

13-79

PT4 M/ CRO V04.00 15-JAN=-82 07:05:59 PAGE M-2
13-79

9-4B878 13-44

CZRNGAOQ RMBC FCTNL
CROSS REFERENCE TA3LE (CHEF V

SETPR]
SETUP

SET.TN
SKIP

13-380

13-79
17-1
28-1

13-316

13-44
16-1
27-1

T OM TN

- -ty

SLASH
STARS

14~306
14=24

32-<33
35-189

14-222
13-381
32-<17
35-183

14-141
13-317
32-;53
35-178

14-24
13-275
18-66
35-166

13-381
32->37
13-24C
18-52

13-317
32-766
13-171

15-1

13-275
32-763
13-142

15-1

13-240
32-753

15-1

13-171
32-751

13-142
32 746

13-110
32-743

13-80
32-7641

13-45
9=-474N 32-736

&=-*74
14-389
4-80#
4-80#4
14-602#
4-80#
4&-80#

TRMTRP 25-1#4

TYPBIN
TYPDEC
TYPEND

SWRSU

TSTTYP
TYPR2D
1YPNAM
TYPNUM
TYPOCS




