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l. ABSTRACT

THE RMO3 DURL PORT LOGIC TEST PERFORMS A SERIES OF
rgsrs “HfSH VER FY THAT THS nno?ngnb PORT L ch

IS FUNCTIONIN OPERLY., ONLY CONTROL LOGIC IS TESTED
BY THIS PROGRAM: DATA HANDLING IN THE DUAL PORT MGDE

IS NOT TESTED BY THIS PROGRAM.

H
BOTH PORTS OF THE DRIVE ARE CABLED TO THE SAME MASSBUS BY
R SPECIAL RDAPTER CABLE. THIS ARRRIGEMENT ALLOWS THE DUAL
PORT LOGIC TO BE TESTED FROM ONE PDP-11/RH11 OR RH70.
Fl

THIS PROGRAM 1S THE FIRST PART OF THE DUARAL PORT OPTION
LOGIC TEST. THE SECOND PRART OF THE TEST PERFORMS
MANUARL INTERVENTION TESTS.

2. REQUIREMEN S

2.1 EQUIPMENT
PDP-11 PROCESSOR
16K OF MEMORY

KWll=L OR KW11-P CLOCK
TELETYPE

g R
2.e PREREQUISITE PROGRAMS
RMO3 DISKLESS DIAGNOSTIC
RMO3 FUNCTIONAL TEST

THE PRELIMINARRY PROGRAMS MUST BE RUN TWICE: ONCE FROM
ERCH CONTROLLER (PORT).

2.3 OTHER PROGRAMS

A. THE OPERATION OF THE "PORT SELECT™ SWITCH IS TESTED
BY THE SECOND PRRT OF THE DURL PORT LOGIC TEST.
. B. DYNAMIC OPERATION OF THE DURL PORT OPTION IS
TESTED BY THE RMO3 PERFORMANCE EXERCISER PROGRAM.

3. LOADING PROCEDURES

THE PROGRAM MRAY BE LOADED BY THE RBSOLUTE PAPER TAPE
LOADER OR IT MAY BE LORDED FROM THE APPROPIRTE MEDIA
USING THE RSSOCIARTED 'XXDP' LOADER. THE PROGRRAM MAY NCTY
BE INCLUDED IN AN ’XXDP' CHRIN.
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STRARTING PROCEDURES

- o am

- wr oy o an e o aB - -

STARTING RODRESSES

R.

B.

C.

SS OF THE PROGRAM IS LOCATION
ADDRESS ALLOWS THE OPERATOR

THE NORMAL STARTING RO 2
HE RDDRESS OF THE DRIVE 10 BE

ORE
200 (B). STARTING AT THI]
TO SELECT (OR RESELECT) T
TESTED.
THE RESTART ADDRESS IS LOCRTION 204 (8). THE PROGRAM WILL
USE THE CURRENT DRIVE (DCL) RDDRESS.

THE PROGRAM CAN BE STARTED RT LOCRTION 210 (8) TO ALLOW THE
RADDRESS OF THE RH11 OR RH70 TO BE CHANGED.

UNIBUS 3 VECTOR RDDRESSES

THE

PRQGRAM ASSUMES THE FOLLOWING UNIBUS AND VECTOR ADDRECSSES.

THESE RADDRESSES MAY BE CHANGED PRIOR TO STARTING THE PROGRAM
FROM ANY OF THE STRARTING RDDRESSES.

MEMO
LOCR

Bt Gt Pt P Pt Pt Pt Pt et
oocLnnoooc L

UMMM e et e
oL L L

OPER
R.

O O

I eo™Mmm

RY
TION CONTENTS FUNCTION
177560 7TY KEYBCARD STATUS REG
177562 TTY KEYBORRD BUFFER REG
177564 TTY PRINTER STATUS REG
177566 TTY PRINTER BUFFER REG
172540 KWll-P STRTUS REG
172542 KWl1-P COUNTER BUFFER
104 KWi{1-P VECTOR RDDRESS
177546 KWll-L STATUS REGISTER
100 KWl.:-L VECTOR RDORESS
ATOR ACTION
CONNECT THE DUAL PORT TEST CABLE BETWEEN BUS A
& BUS B ON THE DRIVE BEING TESTED. (SEE SECTION S.4)
LOAD THE PROGRAM INTO MEMORY IN THE PROCESSOR CONTROLLING
THE MRASSBUS USED FOR TESTING.
SWITCH THE "PORT SELECT’ SWITCH ON THE DRIVE TO BE

TESTED TO THE 'R/
LOAD THE APPROPIA
INTO THE SWI R

B

SITION. CYCLE THE DRIVE ug

TCH c

REFER Y0 SECTION
R1

10(8))
é ER (OR THE 'SOFTWARE®' SWITCH REGISTER,
PRESS START
ENTER THE DRIVE NUMBER.
ENTER THE NUMBER OF THE TEST TO BE RUN. ('CARRIAGE RETURN®
OR 'O’ WILL RUN ALL TESTS.)
THE PROGRAM MAY BE STOPPED AT ANY TIME AND RESTARTED
FROM LOCRTION 20M.

SEG 0004
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OPERARTING PROCEDURES

OPERATIONAL SWITCH SETTINGS

WITH AL . SWITCHES SET TO ZERO, THE PROGRAM WILL TYPE
ALL ERRORS AND CONTINUE TESTIAG.

THE SWITCH SETTINGS ARE:
SW(1S5>=1...HALT ON ERROR

SWclr=1...LO0P ON TEST

SW<13>=]1...INHIBIT ERROR TYPEQUTS
SW<ll>=l...INHIBIT TEST ITERATIONS
SW¢l0>=1...RING TTY BELL ON ERROR

SW<09>=1...L00OP ON ERROR
*SOFTWARE' SWITCH REGISTER

IF _THE PROGRAM IS ING RUN ON A SWITCHLESS PROCESSOR (I.E. AN 11-/34)
THE PROGRAM WILL DETERMIME THAT THE HARDWARE SWITCH REGISTER IS
NOT_PRESENT AND tht USE R "SOFTWARE’ SWITCH REGISTER. THE

'SOFT ' SWITC GISTER 1S LOCATED AT LOCATION 176 (B8). THE
SETTINGS OF T 'SOFTWARE' SWITCHES ARE CONTROLLED THROUGH R KEYBOARD
ROUTINE WHICH IS CALLED BY TYPING A 'CONTROL G'. THE PROGRAM WILL
RECOGNIZE THE 'CONTROL G’ AT ANY TIME EXCEPT WHEN THE PROGRAM

IS AT A HIGHER PRIORITY PROCESSING AN RMO3 INTERRUPT. THE

"SOFTWARE’ SWITCH VALUES ARE ENTERED RS AN OCTAL NUMBER IN RESPONSE
TO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

*SWR = NNNNNN NEW =’

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWIT
IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT_REQUIRE
*CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING E
DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE 'SOFTWARE’ SWITCH
REGISTER MAY BE USED. _IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE
"UP’ POSITION, ALL SWITCH REGISTER REFERENCES WILL BE TO THE
égoggtfgséoREQISTER AND THE PROCEDURES DESCRIBED RBOVE MUST

TEST SELECTION

INDIVIDUAL TESTS ARE SELECTED IN RESPONSE TO THE 'ENTER
TEST NUMBER:’ MESSAGE. ANY VALID TEST NUMBER CAN BE
ENTERED. EACH ENTRY MUST BE TERMINATED BY R CRRRIAGE
RETURN (CRJ. THE LOOP ON TEST SWITCH, SW(15>, MUST BE SET
T0 ALLOW CONTINUOUS EXECUTION OF THE SELECTED TEST.

ey

CH REGISTER
D., 'RUBOUT’' AND
RRORS

TO RUN RLL TESTS IN SEQUENCE, ENTER EITHER R ‘0’ FOLLOWED
BY A CARRIAGE RETURN OR A CARRIAGE RETURN BY ITSELF. THE

SEG 000¢
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Sgg PROGRAM WILL THEN EXECUTE ALL TESTS IN SEQUENCE.
26" THE 'RUBCUT KEY’ (RO) CAN BE USED TO DELETE THE LRAST
268 CHARACTER ENTERED. 3gcce§?1v LY STRIKING THE RO KEY
269 WILL DELETE CHARACTERS UNTIL THE PREVIOUS CHRARACTERS HAVE
Fnde) BEEN DELETED. CHARACTERS DELETED 8Y THE RO KEY WILL BE
271 TYPED nﬁg W Lt as SEPARATED BY '\’ FROM THE CHARACTERS
525 ENTERED BY THE OPERATOR.
'
o7y THE OPERARTOR CAN DELETE AN ENTIRE ENTRY BY TYPING A
ggg *CONTROL U’ .
szg 5.4 TEST CABLE CONNECTION
'
279 ro TEST THE RMO3 DUAL PORT OPTION WITH THIS PROGRAM,
280 A SPECIAL TEST CQBLE MUST BE USED. (THE TESY LRBLE 1S
281 P/N 7010507- TEST CRBLE CONNECTS MRSSBUS A & MASSBUS
282 B TOGETHER R HE DR VE BEING TESTED AND IS CONSTRUCTED SO
sga THAT BIT O OF THE MASSBUS UNIT SELECT LINES IS COMPLEMENTED.
285 WITH THE DRIVE CRBLE CONNECTED TO THE RMO3 UNDER TEST
286 THE onxgs APPEARS AS TWO uuxvs ON THE MASSBUS: ERCH PORT
287 OF THE xve HILL RESPOND TO A DIFFERENT MASSBUS ADDRESS.
288 THE OF EACH PORT WILIL DEPEND UPON THE DRIVE'S
sgg RDODRESS LUG
291 THE PROGRAM WILL TYPEOUT THE RPPARENT RDDRESSES OF BOTH
292 PORTS. (ONE PORT WILL HAVE THE RODRESS OF THE DRIVE: THE
gga OTHER PORT WILL HAVE THE ADORESS DEVELOPED BY THE CABLE).
29sS FREET NIRRT N NN ERERRRNNRERBREERRRREEE LR R ERERRERE R
296 % ANY OTHER DRIVE ON THE MRSSBUS WHICH HAS AN ADDRESS »
297 * IN coanxcr WITH EITHER OF THE TEST ADDRESSES MUST BE  +
298 # POWERED DOW #
%gg lllll!lilllllillIlllilill!illlliilill!!i!ll!ll!!ili!illliii
301 THE TEST anLE CONNECTION TO THE DRIVE UNDER TEST WILL
302 DEPEND ON H PROCEE?OR/RHII IS T0 TEST THE DRIVE. IF
303 THE DRIVE xs 0 BE ED BY THE Pnocesson ON PORT A,
304 THE TEST CABLE IS CONNECTED FROM 'BUS R OUT' TO 'BUS'B IN".
208 IF THE ngv; Ig ; D BY THE PORT B PROCESSOR, THE
389 TEST QBL S CONNECTED FROM 'BUS B OUT' TO *BUS A IN'.
30e WHEN THE DUAL PORT TEST CRBLE ]S CONNECTED, THE ATTENTION
309 BITS FOR PORTS A ? ang RSS R D IN THE shns BIT POSITION
310 WHEN "RMAS* (ATTENTION EGISTER) IS RERD. THE ATTENTION
31l BIT POSITION IS DETERMINED ev THE ADDRESS OF THE DRIVE
312 THE RTTENTION BIT THRT RPPEARS FOR THE DRIVE IS THE
313 INCLUSIVE 'OR’ OF THE PORT A & PORT B ATTENTION BITS. BECAUSE
314 OF THIS, THE PROGRAM LOOKS AT ONLY THE ATTENTION BIT IN
31¢ "RMDS’  {DRIVE STATUS REGISTER) TO DETERMINE THE STATE
%i% OF THE SELECTED PORTS'S PTTENTION BIT.
2le
213
32C E. ERRORS
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353 WHEN THE PROGRAM ENCOUNTERS AN ERROR, THE ERROR ROUTINE IS
324 CALLED AND IF SW<13y IS NOT SET, THE ERROR MESSAGE PERTAINING
32¢ TO THE ERROR WILL BE TYPED. ERCH ERROR TYPEOUT WILL CONTARIN
gag THE FOLLOWING:
328 A. nN RROR A
323 B. ﬁ§§3 G?
330 C. n onrn LI conrnxnxnc
331 1. THE TEST NUMBE
33 2. THE PC cpnggnnn COUNTER VALUE) WHERE THE ERROR

3 CALL WAS MRADE

ggg 3. CONTENTS OF THE APPROPIATE REGISTERS

336
337

338
339 7. MISCELLANEOUS
bt

341

g:g 7.1 RESTRICTIONS
344 TC RUN THIS Pnggnqn ?vsrsn nu§7 ani Exru R A KWL1-P
345 OR A KWil-L CLOCK. noo TIONALLY, THE DRIVE UNDER TES
g:g MUST HAVE THE DUARL PORT TEST CRBLE CONNECTED.
g:g 7.2 LIMITATIONS

350 TH OES NOT TE ATA TRANSFERS THROUGH EITHER
58] oﬁ? 0825 NO? FEST THE Svngnxc opsng ?on OF THE DUAL
352 CONThOLLER oprxon AND DOES NOT TEST THE UNLOAD COMMAND
gga E ?P 58 gr THS EONTROLLER SELECT SWITCH ON THE DRIVE.
3Sg (REFE 0 PARACRA
ggg 7.3 EXECUTION TIME
3% PASS 1 OF THE PROGRAM Tnxss ABOUT 45 SECONDS. PRSS 2 ANC
ggg SUBSEQUENT PASSES TAKE 2.5 MINUTES.
ggé 7.y REQUIRED TESTS
363 - IF TH§ PROGRAM IS BEING EXECUTED IN SINGLE TEST MOOE, THE
364 OPERATOR nusr CALL AND RUN THE FOLLOWING TESTS BEFORE OTHER
ggg TESTS ARE
387 - ) TE§T 2 AND TEST 3, THESE TESTS DETERMINE AND STORE FCR

ER usc THE TIMEOUT NON-SHOT VALUE MEASURED THROUGH
EACH PORT
7.5 DISK SURFACE USAGE

THIS DIAGNOSTIC DOES NOT USE THE DISK SURFACE. HOWEVER, THE
gsrl‘.'ﬁ MUST BE CYCLED UP AND BE ON LINE FOR THE DIAGNOSTIC 1O BE
1
\
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7.6 LOOP ON ERROR OPTION

IF SW<09> IS SET, THE PROGRAM WILL LOOP ON A FRILING TEST
NTIL EITHER THE SWITCH IS RESET OR THE ERROR STOPS OCCURING.
ECRUSE THE PROGRAM MUST RESET THE RMO3 YO R KNOWN STATE
BEFORE LOOPING ON THE ERROR, THE TEST FOR SW<09> IS PERFORMED
EESTBETEQQESF THE TEST - NOt AT THE POINT WHERE THE ERROR

8. TEST DESCRIPTIONS

8.1 METHOD USED TO VERIFY THRT THE DRIVE IS IN NEUTRAL

THE PROGRAM DETERMIMES THART THE ORIVE IS IN NEUTRAL BY CHECKING
THE conr;nrs OF THE DRIVE STRTUS REGISTER (RMDS1) THROUGH

BOTH PORTS. ™ THE PROGRAM MASKS OUT THE PORT DEPENDENT BITS
('ATR’ & "VV') AND VERIFIES THAT CORRECY STATUS IS RERD

THROUGH BOTH PORTS. (THE CORRECT STATUS IS ’'MOL’, 'PGM’,
'DPR’, & 'DRY'.) IF NEITHER PORT SEES ALL ZEROS FROM

RMDS1’' THE PROGRAM CONCLUDES THAT THE DRIVE IS IN NEUTRAL

AND THAT ANY BIT DESCREPANCY BETWEEN PORTS INDICATES A

FAILURE IN THE PATH FOR THAT BIT.

ADDITIONALLY, THE PORT REQUEST FLOPS (RGA, RQB) OF THE
MAINTENANCE REGISTER ARRE TESTED, AND SHOULD BE ZERO IF
THE DRIVE IS IN NEUTRAL.

8.2 METHOD USED TO VERIFY THART THE DRIVE HRS BEEN SEIZED

P THE PROGRAM VERIFIES THAT THE DRIVE HRS BEEN SEIZED BY
CHECKING THE DRIVE STATUS REGISTER (RMDS1) THROUGH
THE SEIZING PORT AND VERIFING THAT CORRECT STATUS IS
SEEN. WHEN RMDS: IS READ THROUGH TH$ OPPOSITE PORT,
ZEROS SHOWLD BE SEEN. IF BOTH CONDITIONS EXIST, (I E.
CORRECT STATUS THROUGH THE SEIZING PORT AND ZERDS THRO(UGH
THE OPPOSITE PORT), THE PROGRAM CONCLUDES THAT THE DRIVE
HAS BEEN SEIZED BY' THE SPECIFIED PORT.

8.3 METHOD USED TO VERIFY PORT REQUESTS
THE PORY REQUEST FLOPS IN THE MARINTENANCE REGISTER RRE

TESTED TO DETERMINE IF :
. A DRIVE IS IN NEUTRAL,I.E., RGR AND RQB RRE ZERO;

. A DRIVE IS SEIZED, 1.£., RGA OR RQB IS ONE:
. A PORT REQUEST IS'SET WHILE THE DRIVE 1S SEIZED TO THE
ALTERNATE PORT, 1.E., RGA AND RGB ARE ONE.

TEST 1 NEUTRAL ACCESS TEST

VERIFr THAT THE DRIVE IS RCCESSIBLE TO BOTH PORTS
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A. SELECT DRIVE, VERIFY THAT THE DRIVE IS PRESENT, THAT THE
DRIVE IS A DUAL PORT RMO3, THAT THE DRIVE 1S ONLINE (RMDS1 HAS
"MOL', 'PGM’, 'DPR’, 8 'DRY' BITS SET), AND THE THE ORIVE SERIAL
NUMBER RERD YHROUGH ' BOTH PORTS IS THE SAME.

B. THE TEST IS REPERTED THROUGH BOTH PORTS.

TEST 2 PORT 'R’ SEIZE/TIMEOUT TEST

VERIFY THRT THE DRIVE CAN BE SEIZED BY WRITING A REMOTE REGISTER RID THWT
IT CAN BE RELERSED BY THE ONE SECOND TIMER.

R. WRITE O0'S INTO RMLQ THROUGH PORT 'R'; VERIFY THRT THE ORIVE
HAS BEEN SEIZED.

B. READ EACH DRIVE REGISTER, EXCEPT RMCS1, THRQUGH PORT 'B’;
VERIFY THAT 0’S ARE READ FROM ERCH REGISTER.

C. WAIT FOR THE PORT TIMEOUT TO RELERSE THE DRIVE.
MERSURE THE DURARTION OF THE TIMEOUT ONE SHOT AND SAVE THE
VALUE FOR LATER USE. VERIFY THAY TIMEOUT RETURNED THE DRIVE TO

NEUTRAL. ALSO VERIFY THRT THE DURATION OF THE ONE SHOT IS > 500 MS.

TEST 3 PORT 'B’ SEIZE/TIMEOUT TEST

VERIFY THRT THE DRIVE CAN BE SEIZED BY WRITING W REMOTE KEGISTER AND THRT
IT CAN BE RELEASED BY THME ONE SECO’0 TIMER.

A. WRITE 0'S INTO RMDR THROUGH PORT 'B ; VERIFY THRT THE DRIVE
HAS BEEN SEIZED.

B. READ ERCH DRIVE REGISTER, EXCEPT RMCS1, THROUGH PORT °R’;
VERIFY THAT 0'S ARE READ FROM EACH REGISTER.

C. WAIT FOR THE PORT TIMEOUT YO RELERSE THE DRIVE.
MEASURE THE DURATION OF THE TIMEOUT ONE SHOT AND SAVE THE
VALUE FOR LATER USE. VERIFY THAT TIMEOUT RETURNED THE DRIVE TO
NEUTRAL. ALSO VERIFY THAT THE DURRTION OF THE ONE SHOT IS >500 MS.
TEST 4 PORT 'R’ SEIZFE/RELERSE TEST
TEST THE OPERATION OF THE RELERSE COMMAND, DRIVE SEIZED
A. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0'S INTO RMDS!.

B. SET VOLUME VALID AND CLERR ANY ERROR

C. ISSUE A RELE
RETURNED T
DRIVE.

SE COMMAND THROUGH PORT’R’. VERIFY THRT THE DRIVE

A
O NEUTRAL, AND THAT NO ERRORS RRE INDICATED BY THE

SEQ 0009
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TEST S PORT 'B’ SEIZE/RELERSE TEST
TEST THE OPERATION OF THE RELERSE COMMAND, DRIVE SEIZED
A. SEIZE THE DRIVE THROUGH PORT 'B' BY WRITING 0'S INTO RMDSI.
B. SET VOLUME VALID AND CLERR ANY ERROR
C. ISSUE R RELEASE COMMAND THROUGH PORT °'B’. VERIFY THAT THE DRIVE
gsIegﬁED O NEUTRAL, AND THRT NO ERRORS ARE INDICATED BY THE
TEST &6 PORT 'R’ NEUTRAL/RELEARSE TEST
TEST OPERATION OF RELEASE COMMAND, DRIVE IN NEUTRAL
A. ISSUE R RELEASE COMMAND THROUGH PORT 'A’ WITH THE DRIVE IN
NEUTRAL; VERIFY THART THE DRIVE REMAINS IN NEUTRAL.
TEST 7 PORT 'B' NEUTRAL/RELERSE TEST
TEST OPERATION OF RELEASE COMMAND, DRIVE IN NEUTRAL
R. ISSUE A RELEASE COMMAND THROUGH PORT '8’ WITH THE ORIVE IN
NEUTRAL; VERIFY THAT THE DRIVE REMAINS IN NEUTRAL.
TEST 10 PORT 'R’ RELEARSE INTERFERENCE TEST

VERIFY THAT A COMMAND ISSUED BY ONE PORT IS NOT RECOGNIZED IF THE DRIVE
IS SEI1ZED BY THE OTHER PORT.

SEIZE THE DRIVE THROUGH PORT 'B’' BY WRITING 0°S INTO RMDSI.

ISSUE A RELEASE COMMAND THROUGH PORT 'R’.

VERIFY THART THE DRIVE IS STILL SEIZED BY PORT ’'B’.

RELERSE THE DRIVE THROUGH PORT °'B’. VERIFY THAT THE DRIVE SWITCHED
TO PORT 'R’.

O O I D

AT _THE DRIVE RETURNED

RELEARSE THE DRIVE THROUGH PORT 'R’. VERIFY TH
IS SET.

TO NEUTRAL AND THART NEITHER ATTENTION BIT

TEST 11 PORT ’'B’ RELEASE INTERFERENCE TEST

VERIFY THAT A COMMAND ISSUED BY ONE PORT IS NOT RECOGNIZED IF THE ORIVE
IS SEIZED BY THE OTHER PORT.

A. SEIZE THE DRIVE THROUGH PORT 'R' BY WRITING 0'S INTO RMDSI.

Sed 0010
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. ISSUE R RELEASE COMMAND THROUGH PORT °'8°.
C. VERIFY THRT THE DRIVE IS STILL SEIZED BY PORI ’A’.
RELEQSE TH@ QRIVE THROUGH PORT 'R’, VERIFY THAT THE DRIVE SWITCHED
RE%ERSE THE DRIVE THROUGH PORT 'B’. VERIFY THRT THE DRIVE RETURNED
0 MEUTRAL AND THAT NEITHER ATTENTION BIT IS SET

TEST 12 PORT 'R’ RELERSE W/ERRORS TEST

VERIFY THRT R RELEASE COMMAND PERFORMS NO ACTION IF ISSUED WHEN ERROR
BITS ARE SET IN THE DRIVE.

R. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0°'S INTO RMDSI.
. WRITE 1'S INTO RMER1 THROUGH PORT °'R’.

C. ISSUE n REL‘RSE COMMAND THROUGH PORT °*A’. VERIFY THAT THE 'GO°’
BIT RESET, THAT THE DRIVE HRS NOT RETURNED TO NEUTRAL, AND
THAT RHERI HAS NOT BEEN CLERRED.

D. CLEAR RMER1 BY ISSUING A DRIVE CLEAR COMMAND THROUGH PORT ‘A’.

ISSUE A RELEASE COMMAND THROUGH PORT ’R’. VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER RTTENTION BIT IS SET.
TEST 13 PORT 'B’ RELERSE W/ERRORS TEST

VERIFY THQT A R LERSE COMMAND PERFORMS NO ACTION IF ISSUED WHEN ERROR
BITS ARE SET IN THE DRIVE.

AR. SEIZE THE DRIVE THROUGH PORT 'B’ BY WRITING 0°'S INTO RMDSI.
B. WRITE 1'S INTO RMERI THROUGH PORT 'B’.
C. ISSUE nsLsnse COMMAND THROUGH PORT ’'B°’. VERIFY THAT THE 'GO°
BIT RESET, THAT THE DRIVE HAS NOT RETURNED TO NEUTRAL, AND
THAT RHERI HAS NOT BEEN CLERRED.
CLEAR RMER! BY ISSUING A DRIVE CLERR COMMAND THROUGH PORT °B’.

ISSUE R RELEASE COMMAND THROUGH PORT 'B'’'. VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THRT NEITHER RTTENTION BIT IS SET.

TEST 14 PORT 'A' SEIZE AND CLERR TEST

VERIFY THAT A MASSBUS CLEAR OR DRIVE CLERR WILL NOT CRUSE THE SEIZING
PORT TO RELEARSE THE DRIVE.

SEG 0011
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B. IS UE R DRIV ERR THROQ%H PORT 'R’ RAND VERIFY THAT THE DRIVE
OtS NOT R TU N TO NEUTRAL.

C. ISSUE A MASSBUS CLEAR THROUGH THE RH70 AND VERIFY THRT THE DRIVE
DOES NOT RETURN TO NEUTRAL.

D. RELERSE THE ORIVE THROUGH PORT 'R’. VERIFY THRT

THE DRIVE
RETURNED TO NEUTRAL AND THRT NEITHER ATTENTION BIT IS SET.

TEST 1S PORT 'B’ SEIZE AND CLERR TEST

VERIFY THAT A HRS?B% EL;RR OR DRIVE CLEAR WILL NOT CRUSE THE SEIZING
PORT TO RELER HE DRIVE

R. SEIZE THE DRIV;HEY WRITING 0°'S INTO RMDS1 THROUGH PORT ’B’.
VERIFY THRY DRIVE HAS BEEN SEIZED.

B. ISSUE R DRIgE CkERR THRO?%H PORT ’'B’ AND VERIFY THAT THE DRIVE
DOES NOT RETURN TO NEU

C. SSUE R _MASSBUS CLEAR THROUGH THE RH70 AND VERIFY THART THE DRIVE
0ES NOT RETURN TO NEUTRAL.

D. RELERSE THE DRIVE THROUGH PORT ’B’. VERIFY THRT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER ATTENTION BIT IS SET.

TEST 16 SEIZE 'R’ BY RMCS! TEST
VER*FY THQT RERDING TH; SENTROL REGISTER (RMCS1) SEIZES THE DRIVE

A. RERD THE CONTROL REGISTER (RMCS1) THROUGH PORT 'R’; VERIFY THRT
THE DRIVE IS SEIZED.

8. ISSUE R RELERSE COMMAND THROUGH PORT 'A’: VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER RYTENTION BIT IS SEY

TESY 17 SEIZE 'B’ BY RMCS1 TEST

VERIFY THAT READING THE CONTROL REGISTER (RMCS1) SEIZES THE DRIVE
IF _THE DRIVE IS IN _NEUTRA
R. RERD TH ENTROE REE&STER (RMCS1) THROUGH PORT ’B’; VERIFY THRT
IVve IS SEI

THE D
8. ISsSu ngnss COMMAND THROUGH PORT 'B’: VERIFY TH r THE onxvs
RE URNE 0 NEUTRAL AND THAT NEITHER nfrsnrx N BIT IS S

5EG 0012
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TEST 20 PORT "R’ INMIBIT SEIZE BY RMCS1 TEST

VERIFY THRT READING THE CONTROL REGISTER (RMCSL1) DOES NOT SET ’'PORT
REQUEST' IF THE DRIVE IS SEIZED.

A. SEIZE THE DRIVE THROUGH PORY 'B’ BY REARDING RMCSi. VERIFY THART
THE DRIVE HARS BEEN SEIZED.

8. REgETTHE CONTROL REGISTER FROM PORT 'R’. VERIFY THAT ’'DVA’ IS NOT

C. ISSUE R RELERSE COMMAND THROUGH PORT ’'B’'. VERIFY THRT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER ATTENTION BIT IS SET

"TEST 21 PORT 'B’ INHIBIT _EIZE BY RMCS1 TEST

VERIFY THRT READING THE CONTROL REGISTER (RMCS1) DOES NOT SET 'PORT
REQUEST' IF THE DRIVE IS SEIZED.

A. SEIZE THE RIVE THROU%E ;gRT 'R’ BY RERDING RMCSI1. VERIFY THRT
THE DRIVE HRS BEEN SEIZED.

B. REggTTHE CONTROL REGISTER FROM PORT ’'B’. VERIFY THRT 'DvQ’ IS NOY

C. ISSUE A RELEARSE COMMAND THROUGH PORT *R’. VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER ATTENTION BIT 15 SET.

{

TEST 22 SEIZE BY RMRS TEST

TEST THAT WRITING THE APPROPRIATE DRIVE BIT INTO THE RTTENTION REGISTER
(RMRS) SEIZES THE DRIVE. VERIFY THQT REQUEST IS SET FOR THE OTHER

PORT.

A. WRITE THE APPROPRIATE DRIVE BIT INTO RMRS; VERIFY THAT THE DRIVE
IS SEIZED.

B. ISSUE A RELERSE COMMAND THROUGH THE SEIZING PORT VERIFY THAT THE

L
DRIVE SWITCHES TG THE OPPOSITE PORT. ISSUE A RELEASE THROUGH THE
OPPOSITE PORT AND VERIFY THART THE DRIVE IS IN NEUTRQL

TEST 23 INHIBIT SEIZE BY RMRS TEST

VERIFY THAT THE DRIVE IS NOT S IZED WHEN R '"ZERO’ IS WRITTEN INTO
THE DRIVE’S ATTENTION BIT

R. SELECT R DRIVE NOT BEING TESTED AND WRITE ALL
BIT OF THE DRIVE BEING TESTED, INTO THE RTT

B. VERIFY THAT THE DRIVE IS STILL IN NEUTRAL.

BITS, EXCEPT THE
ENTION REGISTER.

SEQ 0013
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TEST 24 SET PORT 'R’ REQUEST TESTY

VERIFY THAT WRITING R Bﬂé GISTER SETS °'PORT REQUEST’ WHEN THE
DRIVE IS SEIZE OTHER PORT.

A. SEIZE THE DRIVE THROUGH PORT "B’ BY WRITING 0'S INTO RMDSI.

B. WRITE 0'S INTO RMOSI FROH PORT 'RA’; VERIFY THRT THE DRIVE IS STILL
SEIZED BY PORT *’

C. ISSU? RBL?QSE COMMAND FROM PORT 'B’' AND VERIFY THAT THE DRIVE
TCHE 0 PORT 'R’. VERIFY THRT THE ATTENTION BIT IS SET FOR
"A* AND 1S NOT SET FOR PORTY 'B’
D. ISSU% RSL; THRCUGH PORT 'R’ AND _VERIFY THAT THE DRIVE
ETURNED TO NEU RAL AND THAT NEITHER ATTENTION BIT IS SET
TEST 25 SET PORT °'B’ REQUEST TEST

VERIFY THART WRITING R DRIVE REGISTER SETS 'PORT REQUEST’ WHEN THE
DRIVE IS SEIZED BY THE OTHER PORT.

R. SEIZE THE DRIVE THROUGH PORT "R’ BY WRITING O'S INTO RMDS!.

B. WRITE 0°'S _INTO RHDSI FROM PORY 'B°; VERIFY THAT THE DRIVE IS STILL
SEIZED 8Y PORT 'A’

C. ISSUE R RELERSE COMMAND FROM PORT 'A’ AND VERIFY THAT THE DRIVE
SWITCHED TO PORT 'B’. VERIFY THAT THE ATTENTION BIT IS SET FCR
PORT °‘8° AND IS NOT SET FOR PORT 'R’.

D. ISSUE EL;RSE COMMAND THROUGH PORT 'B’' AND_ VERI

FY THRT THE ORIVE
O NEUTRAL AND THRT NEITHER ATTENTION BI .

T 1S SET
TEST 26 TEST RESET ARTTENTICON *Q’ BY DRIVE CLEAR

YERIFY THRT R DRIVE CLEQR COMMAND CLERRS ONLY THE ATTENTION BIT OF THE
SEIZING PORT

R. SE§E$RCH PORT 'S ATTENTION BIT. VERIFY THAT BOTH ATTENTION BITS

. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0'S INTO RMDSI.
C. ISSUE A DRIVE CLERR COMMAND.

O. RELEASE THE DRIVE THRQUGH PORT 'AR’'. VERIFY THAT THE ATTENTION
?éT gngﬁ?LE ég' HAS SEEN CLEARED AND THE ATTENTION BIT FOR PORY
IS 5

SEQ 0014
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TEST 27 TEST RESET RTTVENTION 'B’ BY DRIVE CLERR
VERIFY THRAT A DRIVE CLEAR COMMAND CLERRS CONLY THE RTTENTION BIT OF “HE

SEIZING PORT.

A. SE;E$QCH PORT'S RTTENTION BIT. VERIFY THRT BOTH ATTENTION BITS

B. SEIZE THE DRIVE THROUGH PORT ’'B’' BY WRITING 0°'S INTO RMOSI.
C. ISSUE R DRIVE CLERR COMMAND.
D. RELERSE THE DRIVE THROUGH PORT "B’. VERIFY THAT THE ATTENTION

TEST 30
VERIFY

TEST 31
VERIFY

R.

B.

BIT FOR PORT 'B’ HRS BEEN CLERRED RANC THE RTTENTION BIT FOR PORT
'R’ IS STILL SET.

RESET ATTENTION 'R’ BY GO TEST

THRT THE ') BIT CLEARS ONLY THE RTTENTION BIT OF THE
SEIJ:;-'\- oy,

T ERCH PORT'S ATTENTION BIT, AND VERIFY THAT BOTH
ATTENTION BITS ARE SET.

?g;giaggg DRIVE THROUGH PORT 'A’ BY WRITING 0'S

ISSUE R NOP COMMAND.

RSE THE FRIVE THROUGH PORT 'R’. VERIFY THAT THE
§§¥En§§onHEIT éos PORT 'R’ IS RESET, AND THE
ATTENTION BIT FOR PORT °*B' 15 STIL SET.

RESET RTTENTION "B’ BY GO TEST

THRAY THE *SC BIT CLERRS ONLY THE ATTENTION BIT OF THE
SEIZING PORT.

SET EACH PORT'S ATTENTION BIT, AND VERIFY THART BOTH
RATTENTION BITS ARE SET.

SE]JZE THE DRIVE THROUGH PORT 'B’' BY WRITING 0°'S
INTO RMDS.

ISSUE A NOP COMMAND.
RELERSE THE FRIVE THROQUGH PORT ‘'B’. VERIFY THRT THE

ATTENTION BIT FOR PORT 'B° 1S RESET, AND THE
ATTENTION BIT FOR PORT 'A°* 15 STIL SET.

SEG 001¢S
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TEST 32 TEST RESET ATTENTION 'R’ & °'B' BY MRSSBUS INIT

VERIFY THRT MARSSBUS CLERAR RESETS BOTH PORT'S ATTENTION 8ITS WHEN THE
DRIVE IS IN NEUTRAL.

R. SET THE RTTENTION B1TS FOR BOTH PORTS.
. VERIFY THAT THE DRIVE IS IN NEUTRAL.
C. &Egg; R MASSBUS INIT. VERIFY THAT BOTH RTTENTION BITS HAVE

TEST 33 RESET RTTENTION 'R* 8 'B’ BY RMAS

VERIFY THAT BOTH ATTENTION BITS CAN BE RESET BY WRITING THE
RPPROPRIATE BIT IN THE ATTENTION SUMMARY REGISTER.

A. SET THE ARTTENTION BITS FOR BOTH PORTS.
VERIFY THE DRIVE IS IN NEUTRAL.

WRITE THE DRIVE'S RTTENTION BIT IN RMARS. VERIFY
THAT BOTH ATTENTION BITS ARE RESET RS SEEN BY RMRS.

(@)

TEST 34 PORT 'R’ ALTERNATE ATTENTION PATH TEST

VERIFY THRT THE ALTERNARTE ATTENTION REGISTER READ PRTH IS OPERARTIONAL.

Q. SET THE ATTENTION BIT FOR PORT 'A’.
B. SEIZE THE DRIVE THROUGH PORT ’'B’ BY WRITING 0'S INTO RMDSI.
c. READ THE ATTENTION REGISTER & VERIFY ThHRT THE QTTENTION BIT

FOR THE DRIVE IS SET

TEST 35 PORT 'B’ ALTERNATE ATTENTION PATH TEST

VERIFY THAT THE ALTERNATE ATTENTION REGISTER RERD PRTH IS OPERARTIONAL.

R. SET THE ATTENTION BIT FOR PORT 'B".
8. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0°S INTO RMDS!.
C. READ THE ATTENTION REGISTER 3 VERIFY THAT THE ATTENTION BITY

FOR THE DRIVE IS SET.

TEST 36 SET RTTENTION "R* BY COMMMAND TEST

SEQ 00i8
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TEST THE OPERATION OF THE PORT R AND PORT B ATTENTION BITS RFTER A
COMMARND.

A. ISSUE A OFFSET COMMAND THROUGH PORT 'R’.

B. WAIT FOR THE OFFSET COMMAND TO COMPLETE (’'DRY’ TO BECOME
*1'). VERIFY THAT THE ATTENTION BIT FOR PORT 'R’ IS SET AND
THAT THE ATTENTION BIT FOR PORT ’B' IS NOT SET.

C. RELERSE THE DRIVE THROUGH PORT 'R’. VERIFY THRT THE DRIVE RETURNED
TO NEUTRAL AND THAT NEITHER ATTENTION BIT IS SET.

TEST 37 SET ATTENTION ’'B' BY COMMMAND TEST
TEST THE OPERATION OF THE POR! A AND PORT B RTTENTION BITS RFTER A
COMMAND.

A. ISSUE R RECALIBRATE COMMAND THROUGH PORT 'B’.

B. WRIT FOR THE RECALIBRATE COMMAND TO COMPLETE ('DRY' TO BECOME
1) VERIFY THRT THE RTTENTION BIT FOR PORT B' IS SET AND
THRT THE ATTENTION BIT FOR PORT 'R’ IS NOT SETY

C. RELERSE THE DRIVE THROUGH PORT 'B’. VERIFY THRT THE DRIVE RETURNED
TO NEUTRAL AND THART NEITHER ATTENTION BIT IS SET.

VERIFY THRT A CHANGE IN UNIT RERDY SETS THE ATTENTION
FOR BOTH PORTS.

THIS FUNCTION IS PERFORMED DURING THE SET VOLUME VALID TEST.

VERIFY THRT ATTENTION SETS WHEN THE DRIVE SWITCHES AFTER
BEING RELERSED.

THIS IS PERFORMED DURING THE “SET PORT REQUEST TEST”

TEST 40 PORT 'R’ SET VOLUME VALID TEST
VERIFY THAT VOLUME VALID CAN BE SET FOR THE PORT UNDER TEST.

A. WITh PORT "R’ SELECTED, RESET AND SET "UNIT RERDY™
STATUS USING DTAGNOSTIC MODE. VERIFY THRT THE DRIVE
1S SEIZED AND THAT “VOLUME VALID™ IS RESET AND
RTTENTION IS SET.

B. ISSUE A DRIVE CLEAR COMMAND AND A _RERD IN PRESET
COMMAND TO THE DRIVE THAT WAS SEIZED IN STEP
¥§RIE; THART ATTENTION IS RESET AND THAT VOLUME VALID
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937 c. RELERSE THE DRIVE FROM PORT °'A' AND SELECT THE DRIVF FOR

938 PORT 'B'. VERIFY THAT ATTENTION IS STIL SET AND THAT

333 VOLUME VALID IS STIL RESET.

Q4] 0. ISSUE A DRIVE CLEPR AND A READ IN PRESET COMMAND TO

g:g _ PORT 'B’ THEN RELEASE PORT 'B’.

C TEST 4) PORT 'B’' SET VOLUME VALID TEST

g:g VERIFY THAT VvOL''1E VALID CAN BE SET FOR THE PORT UNDER TEST.

Q47 A. WITH PORT 'B’* SELECTED, RESET AND SET “UNIT RERDY”

CT STATUS USING DIAGNOSTIE MODE. VERIFY THAT THE DRIVE

949 1S SEIZED AND THAT “VOLUME VALID” 1S RESET AND

35? ATTENTION IS SET.

952 B. ISSUE A DRIVE CLERR COMMAND AND A RERD IN PRESET

953 COMMAND TO THE DRIVE THAT WAS SEIZED IN STEP R.

954 VERIFY THAT RATTENTION IS RESET AND THAT VOLUME VALID

ggg 1S SET.

Qg7 C. RELERSE THE DRIVE FROM PORT 'B’' AND SELECT THE DRIVE FOR

958 PORT 'A’. VERIFY THAT ATTENTION IS STIL SET AND THAT

ggg VOLUME VALID IS STIL RESET.

o i D. ISSUE A DRIVE CLEAR AND A READ It PRESET COMMAND TO

%g PORT 'A’ THEN RELEARSE PORT ’'R’.

ggg TEST 42 TEST PORT 'R’ TIMEOUT DOES NOT RESET DRIVE

329 VERIFY THAT PORT TIMEOUT DOES NOT INITIALIZ2E THE DRIVE.

32§ A. SEIZE THE DRIVE THROUGH PORT 'A’ BY WRITING 0'S INTO RMDSI.

377

g;g B. WRITE 1°'S INTO RMER! THROUGH PORT 'R’ TO FORCE AN RTTENTION.

974 C. WAIT FOR THE DRIVE TO TIMEOUT. VERIFY THAT THE DRIVE RETURNED TO

975 NEUTRAL: THAT ATTENTION IS SET FOR PORT 'R’ AND NOT SET FOR

g;g PORT 'B': AND THAT BOTH PORTS SEE 1'S IN THE ERROR REGISTER.

978

ggg TEST 43 TEST PORT 'B’ TIMEOUT DOES NOT RESET DRIVE

355 VERIFY THAT PORT TIMEOUT DOES NOT INITIALIZE THE DRIVE.

gga A. SEIZE THE DRIVE THROUGH PORT 'B' BY WRITING 0’'S INTO RMDSI.

ggg B. WRITE 1'S INTO RMERI THROUGH PORT *B’.

987 C. WRIT FOR THE DRIVE TO TIMEQUT. VERIFY THAT THE DRIVE RETURNED TO

988 NEUTRAL: THAT ATTENTION IS SET FOR PORT ‘B’ ANC IS NOT SET FOR

ggg PORT 'R'; AND THAT BOTH PORTS SEE 1'S IN THE ERRCR REGISTER.

99|

99z TESY 44 PORT 'A' RETRIGGER BY DEMAND TEST
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933
ggg VERIFY THRT THE PORT TIMEOUT ONE~SHOT CAN BE RETRIGGERED BY MPSSBUS DEMAND.
ggg R. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0°'S INTO RMDSI.
ggg B. WRAIT SO0 MS AND READ RMDS1 THROUGH PORT 'R’.
1000 C. VERIFY THAT THE TIMEOUT OCCURS WITHIN + OR - 2S5% OF THE SPECIFIED
iggé TIME. (THE MERSUREMENT IS MRDE FROM STEP °'B°.)
1003 O. VERIFY THRT THE DRIVE RETURNED TGO NEUTRAL AND THAT NEITHER ATTENTICON
1004 BIT IS SET.
100S
1006

TEST 4S PORT 'B’ RETRIGGER BY DEMAND TEST

VERIFY THRT THE PORT TIMEOUT ONE-SHOT CAN BE RETRIGGERED BY MASSBUS DEMAND.
R. SEIZE THE DRIVE THROUGH PORT 'B’' BY WRITING 0°'S INTO RMDS!.
B. WRAIT 500 MS AND WRITE 0'B INTO RMDS1 THROUGH PORT 'R’.

C. VERIFY THRT THE TIMEOUT OCCURS WITHIN + OR - 2Sx OF THE SPECIFIED
TIME. (THE MERSUREMENT IS MADE FROM STEP 'B’.)

D. VERIFY THAT THE DRIVE RETURNED TO NEUTRAL AND THAT NEITHER ATTENTION

=8 Pt s ot Pt =t P Pt st Pt Pt P
0000000000000
b—l—-o—o-»-p-o—r—o—r-ogfa

O

DO NN L W—-0O

1 BIT IS SET.

1020

1021

10e2

igga TEST 46 PORT 'R’ TIMEOUT/RELERSE TEST

102S VERIFY THRT THE TIMEQUT ONE-SHOT IS TRIGGERED WHEN 1HE DRIVE

iOE? SWITCHES PORTS AND SEIZING PORT PERFORMS NO REGISTER RCCESSES.
}ggg A. SEIZE THE DRIVE THROUGH PORT °*B’ BY WRITING 0°S INTO RMDSI.

igg? . SET PORT REGUEST BY WRITING 0’S INTO RMDS! FROM PORT 'R’.

1032 C. ISSUE A RELEARSE COMMAND FROM PORT *B’'. VERIFY THAT THE DRIVE
1023 HRS SWITCHED TO THE OTHER PORT AND THAT THE 'RTA’' BIT DID NOT
iggg SET FOR PORT 'B’'. REGISTERS WILL NOT BE CHECKED THROUGH PORT &',
1036 > D. WRIT THE TIMEOUT INTERVAL + 23x. VERIFY THAT THE DRIVE HRS
iggg BEEN RELERSED.

1039 RELEASE THE DRIVE THROUGH PORT 'R’'. VERIFY THAT THE DRIVE

ig:? RETURNED TO NEUTRAL AND THRT NEITHER ARTTENTION BIT IS SET.
1042

ig:a TEST 47 PORT 'B* TIMEOUT/RELERSE TEST

104 VERIFY THAT THE TIMEOUT ONE-SHOT IS TRIGGERED WHEN THE DRIVE

ig:g SWITCHES PORTS AND SEIZING PORT PERFORMS NO REGISTER ACCESSES.
104¢ A. SEIZE THE ORIVE THROUGH PORT 'R’ BY WRITING 0'S INTC RMCSI.
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B. SET PORT REQUEST BY WRITING 0°'S INTO RMDS1 FROM PORT 'B’.

C. ISSUE A R LER&E §onnnng ann PORT "',  VERIEY THAT THE DRIVE
1 T 10 NOT

BE5 PUATEERR 18, THERRINERCRE N1 NON Y Re "CheckiD ok

D. NRLEE;HEEIéEESST INTERVAL + 25%. VERIFY THAT THE DRIVE HAS

TEST S0 PORT 'R’ SEIZE ARCCESS TESY

VERIFY THAT THERE IS NO INTERRCTION BETWEEN PORTS.
R. SEIZE THE DRIVE THROUGH PORT 'R’ BY WRITING 0'S INTO RMDS!.
B. WRITE 1°'S INTO RMER!, RMERZ2 THROUGH PORT 'R’.

C. READ RMER1, RMER2 THROUGH PORT '8°'. VERIFY THART PORT
'B* SEES 0'S FROM ERCH OF THESE REGISTERS.

CLERR RMER1, RMER2 THROUGH PORT 'R’.

E. WRITE 1'S INTO RMER1, RMER2 THROUGH PORT *B’. VERIFY THAT
PORT 'R’ SEES 0’S FROM EACH OF THESE REGISTERS.

F. RELEARSE THE DRIVE THROUGH PORT 'R’. VERIFY THART THE DRIVE HARS
gu;TSHSD TO P?RT '?’ RN? THRT THE RTTENTION ?IT FOR PORT *B’ IS
ET AND THE ATTENTION BIT FOR PORT 'R’ IS NOT SET.
ISSUE R RELEASE COMMAND THROUGH PORT 'B’. VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THRT NEITHER RTTENTION BIT IS SET.
TEST S1 PORT ’'B' SEIZE ACCESS TEST

VERIFY THAT THERE IS NO INTERACTION BETWEEN PORTS.
R. SEIZE THE DRIVE THROUGH PORT 'B’ BY WRITING O0'S INTO RMDSI.
B. WRITE 1°'S INTO RMER!, RMERZ2 THROUGH PORT °'B’.

c. R RUEBL BRI BRSPSl et BRSO PO

CLERR RMER!, RMER2 THROUGH PORT 'B’.

E. WRITE 1°S INTO RMERI, RMER Tun9u$u PORT 'A‘. VERIFY THRT
PORY 'B’ SEES 0'S PROM EACH OF THESE REGISTERS.

F. RELERSE THE DRIVE THROUGH PORT ’'B'. VERIFY THART THE DRIVE HRS

OUGH PORT °B’.
L J

SEG 0020
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SWITCHED TO PORT 'R’ AND THAT THE ATTENTION BIT FOR PORT 'A° IS
SET AND THE ATTENTION BIT FOR PORT 'B’ IS NOT SET.

G. ISSUE A RELEASE COMMAND THROUGH PORT 'A°. VERIFY THAT THE DRIVE
RETURNED TO NEUTRAL AND THAT NEITHER ATTENTION BIT IS SET.

m-OoBI0R B



CZRMGBO RMO3-2 DU POR_LGC I

CZRMGB.P11

[
>—
—
W

WiifLfiLifLsiriwiw WL LI WITINI NN NI PO TU U TS e e s 3o 9
K}o-o.omva*m:um--o.ngugm.cw%wg\omurmtwm»—oam-amm:

Bt Dt Bt Pt Pt Pt Pt Bt Pt Pt Pt Pt Pt Pt Pat Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Dt P Boh Bt Pt Pt Pt Pt Pt ot P Bt ot Pt et Pt Pet P Pt P Pt Pt Pns P8 Pt e P P Pt P
e B e e B B e B Bt Bt Bt Bt Bt Pt B Pt Pt it Bt Dt it s P Pt et B8 Pt Pt P8 Pt P8 Pt Pt P (0 Pt Pt Pt P Pt Pt Pt Pt Pt D Pt Pt Pt e Pt Pt P B Pt e

e oot
oM Lon—OwuoNTrN LW

21-NOov-77 13:24

0C113C

00000e
0000Cc?

JOe

MACY1l 30(1046) 21-NOV-77 13:53 PRGE 22

: PROGRAM REVISION 8001l

.TITLE CZRMGBO RH03/2 DU POR LGC 1
: #COPYRIGHTY (C) 1977

:#0IGITAL EQUIPMENT_CORP.

iHRYNRRD MRSS. 01754

iPROGRRH BY D. RIIKONEN

lTHIS PROGRAM WAS ASSEMBLED USING THE POP-11 HQINDEC SYSMAC
iPQCKGGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977

SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH Ust

15 HALT ON ERROR
4 LOOP ON TEST
3 INHIBIT ERROR_TYPEOUTS
é INHIBIT ITERATIONS
9

LR B B B N B 8 B J

BELL ON ERROR
LOOP ON ERROR

.SBTTL BRSIC DEFINITIONS
lINITIRLXSBDRESS OF THE STACK POINTER #z# 1100 ##=»

&TACK=
.EQUIV EMT,ERROR sBASIC DEFINITION OF ERROR CALL
.EQUIV IOT,SCOPE ..ansxc DEFINITION OF SCOPE CALL
iHISCELLQNEOUS ocrxnxrxons
br= 11 CODE ron HORIZONTRL TRB

LF= 1e A 8% FEED

CR= iS5 ,.CO FOR CQRRIRGE RETURN

CRLF= 200 DE FOR CARRIAGE RETURN-LINE FEED
= 177776 ,.PROCESSOR STATUS WORD

; ;STACK LIMIT REGISTER

; ; PROGRAM INTERRUPT REQUEST REGISTER
; yHARDWARE SWITCH REGISTER

DDISP= 177570 : ; HARDWARE DISPLAY REGISTER

#GENERAL PURPOSE REGISTER DEFINITIONS

ko= %0 ; ; GENERAL REGISTER
Ri= %] ; ;GENERAL REGISTER
R2= »e ; s GENERAL REGISTER
R3= %3 ; s GENERAL REGISTER
RY= A ; ; GENERAL REGISTER
RS= %8 ; s GENERAL REGISTER
RE= “%b :;GENERRL REGISTER
R7= %7 ; ; GENERAL REGISTER
cP= b ,,STQCK POINTER
PC= %7 ; s PROGRAM COUNTER

r

SEG 0022
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- sPRIORITY LEVEL DEFINITIONS
000000 ARO= 0 : ;PRIORITY LEVEL O
88 04 FRi= 40 ;;PR{OR{TY LEVEL 1
10 PR3z 190 *!PRIORITY LEVEL 2
000140 PR3= 140 ::PRIORITY LEVEL 3
006200 PRY= 200 : 'PRIORITY LEVEL vt
000240 PRS= 240 ; IPRIORITY LEVEL S
000300 PRE= 300 ! IPRIORITY LEVEL b
000340 PR7= 340 :'PRIORITY LEVEL 7
. #"SWITCH REGISTER” SWITCH DEFINITIONS
100000 SwiS=" 100000
040000 SWi4= 40000
020000 SWi3= 20000
010000 SWie= 10000
004000 SWli= 4000
002000 SWi0= 2000
001000 SW0S= 1000
000400 SWOB= 400
000200 SW07= 200
000100 SWOb= 100
000040 SWOS= 40
0000620 SWo4= 20
000010 SWwo3= 10
000004 SWo2= Y4
000002 SWil= @2
060001 SW00=
JEQUIV  SW09, SW9
JEQUIV
.EQUIV
JEQUIV
.EQUIV
.EQUIvV
.EQUIV
"EQUIV SW02. SuW2
"EQUIV SWOi.SW]
"EQUIV Swo0,
- #DATA BIT DEFINITIONS (BITODO TO BIT1S)
100000 BITiS= 100000
040000 RIT14= 40000
020000 BIT13= 20000
010000 BITie= 10000
004000 BIT1I= 4000
002000 BIT10= 2000
001000 BIT0S= 1000
000400 BITO8= 400
000200 BITO7= 200
000100 BIT0e= 100
000040 BITGS= 40
000020 BIT049= 20
000010 BI103= 10
000004 BIT02= 4
000002 BITOI= 2
000001 BITO0= |
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1225
1226
1227
1228
1829
1230
1231
1232
1233
1234
1235
1236
1837 000004
1238 000010
1239 000014
1240 000014
1241 000014
1242 000020
1243 000024
1244 000030
1245 000034
1246 000060
1247 000064
1248 000240
1249
1250
1251
1252
1253
1284
1285
125¢
1257
1258 000100
1259 000200
1260 000400
1261 00100G
1262 002000
1263 020000
1264 040000
1265 100000
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275 000001
1276 000002
1277 000004
1278 000010
1273 000020

1260 000040

MRCY1l 3
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BASIC DEFINITIONS

.EQUIV 109,BIT9

-Eouly BI83:8148

.Egﬂ§3 81}07,81;7

.Eouxv 8f782:8fr§

.EQUIV BITO4.BITH

.Eouxv 1703/B8173

.EQUIv BIT102.BIT2

JEQUIV gfrox.exr1

.EQUIV T00.B110

; #BASIC “CPU™ TRAP VECTOR noonesscs

ERRVEC= 4 TIME OUT AND OTHER ERRORS

RESVEC= 10 ,,RESERVED AND ILLEGRL INSTRUCTIONS
Ts¥rv5c=1w D TR BIT

TRIVEC= 14 : TRACE TRAP

BPTVEC= 14 : BREAKPOINT TRAP (BPT)

IOTVEC= 20 .,IhPUT/OUTPUT TRAP (I0T) #%#SCOPE##
PWRVEC= 24 :POWER F

EMTVEC= 30 .,EHULQTOR rnnp (EMT) #*ERROR##®
TRAPVEC=34 '“TRAP™ TRAP

TKVEC= 60 ::TTY KEYBORRD VECTOR

TPVEC= 64 1 7TY PRINTER VECTOR

PIRQVEC=240 : 'PROGRAM INTERRUPT REQUEST VECTOR

SR 2321222222222 2222222222222 X222 2222222322222 2222222 33

.SBTTL RH70 REGISTERS
SRR RN RS R R R RN ER R R R AR R R R R ERERRRPERREREER

; CONTROL AND STATUS REGISTER 1 (RMCS1)

IE= 100 ; INTERRUPT ENABLE (BIT #6)

RDY= 200 READY (BIT #7)

Rlb= 400 iHIGH ORDER BUS ADDRESS BIT (BIT #8)
R17= 000 HIGH ORDER BUS ADDRESS BIT (BIT #9)
PSEL= 2000 ;PORT SELECT (BIT #10)

MCPE= 20000 ; MRSSBUSS PARITY ERROR (BIT #13)
TRE= 40000 : TRANSFER ERROR (BIT #14)

SC= 100000 :SPECIAL CONDITION (BIT #1S)

; WORD COUNT REGISTER (RMWC)
: (EACH BIT IS CALLED BY BIT NUMBER)

; BUS RDDRESS REGISTER (RMBR)
; (EACH BIT IS CALLED BY BiT NUMBER)

; CONTROL AND STATUS REGISTER 2 (RMCS2)

ud= 1 ;UNIT SELECT (BIT #0)

ui= e tUNIT SELECT (BIT #1)

U3s= Y ;UNIT SELECT (BIT #2)

BARI= 10 ; BUS RDDRESS INCREMENT INHIBIT (BIT &3,
PART= c0 :MASSBUS PARITY TEST (BIT w4

CLR= 40 ;CLEAR (BIT #5)

SEG 0024
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1
1581 838583
iega 000400

e

1285 iﬁéggg
1286 00O4000
1287 010000
1288 820000
1289 10000
1290 100000
1291
1282
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
{383 000001
130< 000002
iggg 000004
1308 88§8§8
1378 833358
1311
1312
1313
1314 000040
1315
1316
1317
1318 000001
1319 000100
1320 000200
1321 9
1322 10
1323 002000
1324 004000
132¢ 010000
1336 020000
1327 040000
1328 100000
1329
1330
133]
1332 000001
1333 000002
1334 000004
1235 000010
133€ 060020

MO2
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RH70 REGISTERS

SR: AR

n'; 3R AU

Dv

MOPE= 400 nn rv nno (BIT 88)
BaE: 3883 ROT0 21T+
NEM= 4000 X1S ENT nsn . (BIT #11)
i sa'*ﬁg* N DRI EIT i,
= )
WCE= 58883 'unf CHECK ERROR (91? lY)

OLT= 100000 ;DATR LATE (BIT #1S)

;DRTR BUFFER REGISTER (RMDB)
; (EACH BIT IS CAL_ED BY BIT NUMBER)

JRERRRASRARBRRRERERARR SRR RN R R RE RN R RN R RRRERR RN RRRRERE RN, R

.SBTTL RMO3 REGISTERS
SRR RRERERRE RN RN AR RS R AR R R AR RN R AR AR

; CONTROL AND STATUS REGISTER #1. (#00)

0= 1 g T (BIT #0)

0= e ION CODE BIT sl .
Fl= 4 FHSC}ION COOE BI¥ :g

P A8 FoneTISN CBBE Bit 4

F4= 48 ;FUNCTJON CODE BIT 85

DVR= 4000 ;DEVIC RVRILQBLE (BIT #l1l)
; CONTROL STRTUS REGISTER 82 (RMCS2:
CLR= BITS ; CONTROLLER CLERR

;ORIVE STATUS REGISTER (RMDS1) (s0l)

oM = BIT0O ;OFFSET MO

vvs= 100 VOLUHE VALID (B1T #6)
DRY= 200 RERDY (BIT 87)

PR= 488 NT (BIT #8)

GM= 1000 (BIT #9)
LBT= 2000 LQST SECTOR TRRNSFERREO (BIT #10)
:gt: 48880 :WRITE LOCK (BIT 8ll)

PlP= 0000 POS**ﬂONIN& NEERETION IN PROGRESS (BIT #13)

ERR= 40000 :COMPOSITE ERROR (BIT ®l4)

ATAR= 100000 ‘ATTENTION ACTIVE (BIT #1S)

;ERROR REGISTER #01 (RMER1l) (802)

ILF= l ; ILLEGRL FUNCTION (BIT #0)

ILR= 2 ;ILLESRE REGISTER (BIT al)

RMR= 4 ;REGISTER MOOIFICATION REFUSED (BIT #2.
PAR= 10 ;PARITY ERROR (BIT 83}

FER= c0 ; FORMAT ERROR (BIT #4)

SeG 002%
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RMO3 REGISTERS
WCF= 40 ;WRITE CLOCK FRIL (BIT
ECH= 100 :ECC HARD ERROR (BIT #
HCE= 200 ; HEADER COMPARRE ERROR
HCRC= 400 ,HEAgER CRC ERROR (BIT
AOE= 1000 :R0D ?3 VERFLOW ERRO
IRE= 2000 s INV RESS ERROR
WLE= 1000 JWRIT kocx ERROR (BIT
DTE= ;8300 :DR] IMING ERROR (B
OPl= 2000 :OPERATION INCOMPLETE
UNS= 41000 ;ORIVE UNSAFE (BIT #lv4
DCK= 100000 :DRTA CHECK ERROR (BIT
sMAINTRINRBILITY REGISTER (RMMR!) (803)
DMD= 1 ;DIRGINOSTIC MODE (BIT
MUR = BITO9 {MRINTENANCE UNIT REARD
RGB = BITIY ;PORT B REQUEST FLOP
RGA = BITIS ;PORT R REQUEST FLOP
:ATTENTION SUMMRRY PSEUDO-REGISTER (RMRS) (s04)
RT0= 1 ;DEVICE O (BIT #0)
AT1= 2 ;DEVICE 1 (BIT s}])
ATe= 4 ;DEVICE 2 (BIT s2)
AT3= 10 ;DEVICE 3 (BIT #3)
ATY= 20 :DEVICE 4 (BIT #4)
ATS= 40 :DEVICE S (BIT #S)
AThb= 100 sOCVICE & (BIT 86)
RT?= 200 ;DEVICE 7 (BIT #7)
+DESIRED SECTORTRACK ADDRESS REGISTER (RMDA) (#05)
; (ERCH BIT IS CALLED BY BIT NUMBER)
;ORIVE TYPE REGISTER (RMDT) (#06)
0T00= | ;DRIVE TYPE NUMBER BIT
0T0l1= e ;ORIVE TYPE NUMBER BIT
DT0e= C] . ;DRIVE TYPE NUMBER BIT
DT103= 10 ;DRIVE TYPE NUMBER BIT
DTO4= 20 ;DRIVE TYPE NUMBER BIT
DT0S= 40 ;DRIVE TYPE NUMBER BIT
DT06= 100 ;BRIVE TYPE NUMBER BIT
D107= 200 :DRIVE TYPE NUMBER BIT
DY0B8= 400 ;DRIVE TYP R BIT
DRQ= 000 :DRIVE REQUEST REGQUIRE
MOH= 20000 ;MOVING HERD (BIT £13)
TAP= 40000 ; TRPE DRIVE (BIT al4)
NBA= 100000 ;NOT BLLOCK RDDRESSED
; LOOK-RAHERD REGISTER (RMLA) (#07)
SCO= 100 ;SECTOR COUNT FIELD O
SCl= 200 ;SECTOR COUNT FIELD 1
SCe= U0 ;SECTOR COUNT FIELD 2
SC3= i000 :SECTOR COUNT FIELD 3
SCH= 2000 ;SECTOR COUNT FIELD M4
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RMO3 REGISTERS SEQ 00e
; RMO3 ERROR REGISTER ®#2 (RMERZ) (%10)
DPE= 10 ;ORTA PARITY ERROR _(BIT #3)
CvC= 200 ;OEVICE CHECK (BIT #7)
LBC= 2000 ;LOSS OF BIT CLOCK (BIT #10)
LSC= 4000 ;LOSS YSTEM CLOCK (BIT ®11)
IvC= 10000 ; INVRLID COMMRND (BIT #12)
OPE= 20000 ;OPERATOR ERROR (BIT #13)
SK1= 100000 ;SEEK INCOMPLETE (BIT s!4)
;OFFSET REGISTER (RMCF: (#1l)
OFD= 200 ;OFFSET FORWARD (BIT #5)
HCI= 2000 ; HEADER COMPARE INHIBIT (BIT #10)
ECI= 4000 ; ERROR _CORRECTION CODE INHIBIT (BL7V ®il)
FMT1e= 10000 ;FORMAY BIT (BIT 812
;DESIRED CYLINDER RDDRESS (RMDC) (sle)
: (EACH BIT IS CALLED BY BIT NUMSER)
;SERIAL NUMBER REGISTER (RMSN) (si4)
: (EACH IS CALLED BY BIT NUMBER)
;ECC POSITION REGISTER (RMECL) (#16)
; (ERCH BIT IS CALLED BY BiT NUMBER)
(ECC PRTT§RN REGISTER (RMEC2) (817
; (ERCH BIT IS CALLED BY BIT NUMBER)
SRR RN R R R R R R R RN AR RPN RS RN AR AR RN R RERERRREE RS
.SBITL DEFINITIONS OF THE RH70/RMO3 RDDORESS INDEXES
R S L1222 222 sX 2222 ad i el io sl et st st iassdlaliiiisssiiss sy
RMCS1=C ;CONTROL RAND STATUS REGISTER 81 (DRIVE REG. 00)
RMWIC=2 ; HORDC COUNT REGISTER (NOT A DRIVE REG)
RMBA=Y ; UNT RODRESS REGISTER (NOT A DRIVE REG)
RMDA= ; OESIRED gﬁgT / K SS REGISTER (DRIVE REG. 0S)
RMCS2=10 ; CONTR TATUS REGISTER #2 (NOT R DRIVE REG!
RMDSI=12 ;ORIVE TﬂTU? RE R_(DR]IVE REG 01
RMERLI=1Y ;ERROR REGISTER 81 (DRIVE REG. 02)
RMAS=16 ;ATTENTI Y PSEUDO REGISTER (DRIVE REG. 04!
RMLA=20 ; LOCK gﬂ;ﬂg ISTFR (DRIVE REG. 07)
RMDB=22 ; DATA FER REGISTE< (NOT A DRIVE REG.)
RMMR| =24 ;HQINTRINQEI ITY REGISTER (DRIVE REG. 03)
RMDT=26 ;DRIVE TYP G&gT R_(DRIVE REG. 0b6)
RMSN=30 ;8ERIQ# sgﬁ?g GégTE AERIVE REG. 10)
RMOF =32 ; FFSE GISTER (DRIVE REG. 11)
RMDC=34 ; DESI gD CYLINQER ESS REGISTER (DRIVE REG. 12)
RMMRZ2=40 ; _MAIN SNRNC¥ GISTER #2 (DRIVE REG. 1Y)
RMER2=42 ;ERROR REGISTER 82 (DRIVE REG. 1S)
RMEC1=4Y ;ECC PUSITION REGISTER {(DRIVE REG. 1B&)
RMEC2=46 ;ECC PATTERN REGISTER (DRIVE REG. 17)
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TRAP CATCHER

.SBTTL TRAP CATCHER

NEEE? LOCRTION FROM 4 - 776 CONTRIN A .42, HALT"
U¥ 0 CATCH IL EEGRL TRRPS ND INTERRUPTS

*LOCR ION CONTQINS TO CRTCH IHPRO ERLY LORDED VECTORS
DISPREG: HORD 0 ; s SOFTWARE DISPLAY REGISTER
SWREG: .WORD O ; ; SOFTWARE SWITCH REGISTER

.SBTTL ACT11 HOOKS

cRBENREERRERRERRERREEREREEFREAERESRREAEEFRAEREEREREREREFEREEREREE %%
hooxs neoexgso BY RCTL1

S i SAVE PC
SE:BQD ;3 1)SET LOC.46 TO RDORESS OF SENDRD IN .SEOP
.HgSD 20000 ; ;€JSET LOC. 52 T0 20000
.=SSVPC ;; RESTORE P
.SBTTL STRRTING RDDRESS = 200
JMP START i START THE PROGRAM
.SBTTL START THE PROGRAM AND CHRANGE THE RH7?0 RDDRESS = 204
JMP START] :START AND CHANGE THE RH70 