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1.0  GENERAL INFORMATION
1.1 PROGRAM ABSTRA(T

THE UDA HOST RESIDENT DIAGNOSTIC CAUSES THE EXECUTION OF THE UDA
AND DRIVE RESIDENT DIAGNOSTIC INDIVIDUAL PROGRAMS AND REPORTS
THE RESULTS ON THE PDP-11 CONSOLE TERMINAL OR LINE PRINTER.
EXERCISES ALSO PERFORMS TO VERIFY THAT:

1. THE UDA CAN PROPERLY COMMUNICATE WITH THE PDP~11 PROCESSOR
AND CAN TRANSFER BLOCKS OF DATA TO AND FROM UNIBUS MEMORY.

2. THE UDA AND THE DISK DRIVES CAN COMMUNICATE AND TRANSFER DATA
PROPERLY.

2. THE DISK DRIVES CAN FUNCTION PROPERLY AS DEFINED BY THE SDI.

4. THE DISK DRIVES CAN SEEK, READ AND WRITE TO ALL BLOCKS ON THE

DISK AND ALLOW THE MEASUREMENT OF THE DRIVES' PERFORMANCE IN
A RAT,0 OF ERRORS PER MILLION BITS TRANSFERRED.

THE UDA HOST RESIDENT DIAGNOSTIC CONSISTS OF ONE PDP-11 DJAGNOSTIC
SUPERVISOR PROGRAM THAT RUNS IN THE PDP-11 PROCESSOR AND FOUR
PROGRAMS THAT RUNS IN THE JDA'S BUFFER MEMORY THROUGH AN INTER-
PRETER CALLED THE 'DIAGNOSTIC MACHINE'' WHICH RESIDES IN THE UDA. THE
PDP-11 PROGRAM MAINLY IS RESPONSIBLE FOR DOWNLINE LOADING THE
"DIAGNOSTIC MACHINE'' PROGRAMS INTO THE UDA AND STARTING THEIR EXECJ-
TION, THE 'DIAGNOSTIC MACHINE'' PROGRAM (CONTROLS THE TESTING FROM
THAT POINT BY REQUESTING THE PDP-11 PROCESSOR TO SUPPLY INFORMATION,
PRINT ERROR MESSAGES AND UPDATE STATISTICS. THE 'DIAGNOSTIC MACHINE''
PROGRAM INFORMS THE PDP-11 PROCESSOR WHEN A TEST 1S COMPLETE.

"HE NUMBER Of UDAS AND DISK DRIVES THAT CAN BE TESTED AT ONE TIME BY
THIS DIAGNOSTIC PROGRAM IS LIMITED BY THE PDP-11 MEMORY SIZE.

WITH THE MINIMUM MEMORY SIZE OF 28K WORDS, AT LEAST TWO UDAS WITH FJUR
DISK DRIVES EACH ARt SELECTASLE. THE NUMBER OF UDAS AND DISK

DRIVES SELECTABLE 8Y THE DIAGNOSTIC INCREASES WITH ADDITIONAL

QE??SL, BUT THERE IS NO GOAL IMPLIED FOR THE MAXIMUM POSSIBLE CONF]GU-
A .

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WiTH THE DIAGNOSTIC
RUNTIME SERVICES SOFTWARE (SUPERVISOR). THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT.
THIS PROGRAM (AN BE USED WITH XXDP+, ACT, APT, SLIDE AND PAPER
TAPE. FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVICES, REFER
TO THE XXDP+ USER'S MANUAL. THERE IS A BRIEF DESCRIPTION Of

THE RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT.

1.2  SYSTEM REQUIREMENTS

THIS PROGRAM WILL BE DESIGNED USING THE PDP-11 SUPERVISOR REVISION C.
RUN TIME ENVIRONMENTS ARE DETERMINED BY THE SUPERVISOR AND MAY (HANGE
AS NEW VERSIONS OF THE SUPERVISOR ARE DEVELOPED. THE INITIAL VERSION
wWiLL REQUIRE THE FOLLOWING:
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PDP~11 PROCESSOR

28K WORDS OF MEMORY (MINIMUM)
XXDP+ LOAD MEDIA

ONE OR MORE UDA SUB~SYSTEMS
LINE CLOCK = EITHER TYPE | OR P

THE LINE CLOCK Wl L BE USED FOR ALL TIMED LOOPS [N THE PROGRAM. THE
DIAGNOSTC WILL RUN ON A SYSTEM WITH NO CLOCK BUT WILL HANG WHENEVER
AN EVENY FOR WHI(H THE PROGRAM ]S WAITING DOES NOT HAPPEN (].E., A
TIME~OUT ERROR MESSAGE wILL NOT RESULT).

2.0 OPERATING INSTRUCT]ONS

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES.
fOR DETAJLED INFORMATION, REFER TO THE XXDP+ USER'S MANUAL ((CHQUS).

2.1 COMMAND S
THERE ARE ELEVEN LEGAL (OMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES

(SUPERVISOR). THIS SECTION LISTS THE COMMANDS AND GIVES A VERY
BRIEF DESCRIPTION OF THEM, THE xXDP+ USER'S MANUAL HAS MORE DETAILS.

(OMMAND EFFECT

START START THE DIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DJAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER ~()

PROCEED CONTINUE FROM AN ERROR HALT

EXIT RETURN TO XXDP+ ONITOR (XXDP+ OPERATION ONLY.)

ADD ACTIVATE A UN. FOR TESTING (ALL UN]TS ARE
CONSIDERED TO BE ACTIVE AT START TIME

DROP DEACTIVATE A UNIT

PRINT PRINT STATISTICAL INFORMATION (IF IMPLEMENTED
BY THE DIAGNOSTIC - SECTION 4.0)

DISPLAY TYPE A LIST OF ALL DEVICE INFORMATICN

FLAGS TYPE THE STATE OF ALL FLAGS (SEE SECTION 2.%)

ZFLAGS CLEAR ALL FLAGS (SEE SECTJON 2.3)

A (OMMAND (AN BE RECOGNIZED BY YHE FIRST THREE (H/ A(TERS. SO
vOU MAY, FOR EXAMPLE, TYPE °''STA'' INSTEAD OF ''START",

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION,
THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EA(H.

IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY 'DDDDD'’,

_ SWITCH EFFECT
/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST !S A STRING OF TEST
NUMBERS, FOR EXAMPLE - /TESTS:1:5:7-10,
THIS LIST WILL CAUSE TESTS 1,5,7.8.9.10 10
BE RUN. ALL OTHER TESTS WILL NOT BE RuN,
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/PAS5:DDDDD EXECUTE DDDDD PASSES (DDDDD = 1 TQ 64000)
/FLAGS:FLGS SET SPECIFIED FLAGS. FLAGS ARE DESCRIBED
IN SECTION 2.3.

/EOP:DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDDD PASSES ONLY. (DDDDD - 1 TO 64000)
JUNITS:LIST TEST/ADD/DROP ONLY THOSE UN]ITS SPECIFIED

IN THE LIST, LIST EXAMPLE = /UNJTS:0:5:10=12
JSE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE:
START/TESTS:1=5/PASS:1000/EO0P:100

THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH 5 WILL BE
EXECUTED, 2) ALL UNJITS WILL TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PRINTED AFTER EA(CH 100 PASSES ONLY. A
SWITCH CAN BE RECOGNIZED BY THE fIRST THREE CHARACTERS YOU MAY,
FOR EXAMPLE, TYPE “"/TES:1-5"" INSTEAD OF '/TESTS:1=5"'

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EA(H
COMMAND .

TESTS PASS FLAGS ENP UNITS
START X X X X X
RESTART X X X X X
CONT INUE X X X
PROCEED X
DROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT
2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS

ARE ALSO CLEARED AI'TtR A START COMMAND UNLESS SET USING THE
FLAG SW'YCH, THE ZFLAGS COMMAND MAY ALSO Bt USED TO (CLEAR

ALL FLAGS. WITH THE EXCEPTION OF THE START AND ZFLAGS COMMANDS,
NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN SET UR
CLEARED AS SPECIFIED BY THE LAST FLAG SWIT(CH.

FLAG EFFECT

HOE HALT ON ERROR - CONTROL IS RETURNED TO
RUNTIME SERVICES COMMAND MODE

L O LOOP ON ERROR

[ER= INHIBIT ALL ERROR REPORTS

IBR» INHIBIT ALL ERROR REPORTS EXCEPT

FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, P(C, TEST AND UNIT)
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IXR» INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

PRI DIRECT MESSAGES TO LINE PRINTER

PNT PRINT TEST NUMBER AS TEST EXECUTES

BOE "BELL'" ON ERROR

UAM UNATTENDED MODE (NO MANUAL INTERVENT]ON)

ISR INHIBIT STATISTICAL REPORTS (DJES NOT

APPLY TO DIAGNOS:JCS WHICH DO NOT SUPPORT
STATISTICAL REPORTING)

IDR INHIBIT PROGRAM DROPPING OF UNITS

ADR EXECUTE AUTCDROP CODE

LOT LOOP ON iEST

Evi EXECUTE EVALUATION (ON DIAGNOSTICS WHICH

HAVE EVALUATION SUPPORT)
*ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

CEE THE >XDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPQORTS
AND TYPE 4 "BELL'" ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE:1ER:BOE

¢c.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYP'NG ''CHANGE HW (L) ?"'
YOU MUST ANSWER ''Y'" AFTER A START (OMMAND UNLESS THE HARDWARE
INFORMATICN HAS BFEN 'PRELOADED'' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE XXDP+ USER'S MANUAL). WHEN YOU ANSWER THIS
QUESTION WITH A "'Y"", THE RUNTIME SERVICES WILL ASK FOR THE NUMBER
OF UNITS (IN DECIMAL). YOU WILL THEN BE ASKED THE FOLLOWING
QUESTIONS FOR EACH UNIT.

"HE PROGRAM WILL ASK THE FOLLOWING QUESTIONS IN RESPONSE TO A START

COMMAND (NON-SCRIPT):
CHANGE HW?

ANSWER NO TO USE THE PRE-BUILT ANSWERS FOR ALL HARDWARE
QUESTIONS. THIS PROGRAM WILL BE RELEASED PRE-BUILT TO TEST
ONE UNIT WITH THE DEFAULT ANSWERS SHOWN BELOW. THE PRE-BUILT
ANSWERS MAY BE (HANGED AT ANY TIME WITH THE SETUP UTILITY.
ANSWER °‘YES' TO BE ASKED ALL THE HARDWARE QUESTIONS.

# UNITS (D) 2

ANSWER WITH THE NUMBER OF UNJTS TO BE TESTED (NO DEFAULT).

THIS ANSWER WILL DETERMINE HOW MANY TIMES THE FOLLOWING
QUESTIONS ARE ASKED. A UNIT IS A LOGICAL DISK DRIVF ON A& UDA,
1 TO 64 UNITS MAY BE SPECIFIED.
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UNIBUS ADDRESS OF JUDA (0) 177510 ?

ANSWER W]TH THE ADDRESS OF THE UDAIP REGISTER OF ONE UDA AS
ADDRESSED BY THE PROCESSOR WITH MEMORY MANAGEMENT TURNED OFF
%;?gii)AN EVEN 16-BIT ADDRESS IN THE RANGE OF 160000 TO

VECTOR (C) 156 ?

ANSWER WwITH THE INTERRUPT VECTOR ADDRESS OF THE UDA. A VECTOR
ATDRESS IN THE RANGE OF &4 TO 774 MAY BE SPECIFIED.

BR LEVEL (D) 8§ ?

ANSWER WITH THE INTERRUPT PRIORITY USED BY THE UDA. LEVELS &
YO 7 ARE ACCEPTED.

UNIBUS BURST RATE (D) 0 ?

THE UDA ALLOWS THE ABILITY TO (ONTROL THE MAXIMUM NUMBER OF
WORDS TRANSFERRED ACROSS THE UNIBR S EACH TIME THE UDA BE(COMES
MASTER. ANSWER WITH THE VvALUE YOUR DPERATING SYSTEM USES OR
USE ZERO WHICH WILL TELL THE UDA TO SUPPLY A VALUE. A
DECIMAL NUMBER IN THE RANGE OF O TO 63 MAY BE SPECIFJED. THE
¥?B£E WILL BE PASSED DIRECTLY TO THE UDA DURING 'NITIALIZA-

DRIVE NUMBER (D) 0 ?

ANSWER WITH THE LOGICAL DRIVE NUMBER ON THE FRONT OF THE
PRIVE YOU WISH TO TEST. ON A MULTI-UNIT DRIVE, £EACH SUB-UNIT
NUMBER ON THE DRIVE MUST BE TESTED AS A SEPARATE UNIT TO
(OMPLETELY TEST THE DRIVE. A MAXIMUM OF EIGHT LOGICAL DRIVES
MAY BE TESTED ON ONE UDA AT A TIME (UDA CONFIGURATION LIMIT),

EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ?

ANSWER NO TO HAVE TEST & (DRIVE EXERCISER) RUN ON THE
DIAGNOSTIC AREA OF THE DISK. ANSWER YES TO RUN ON THE
(USTOMER DATA AREA. A YES ANSWER WILL DESTROY ANY CUSTOMER
DATA THAT MAY BE ON THE DISK. A WARNING MESSAGE WILL BE
PRINTED IF +JS QUESTION ]S ANSWERED YES (SEE SECTION 4.3).

¢.5 SOFTWARE QUESTIONS

AFTER YOU HAVE ANSWERLD THE HARDWARE QUESTIONS OR AFTER A RESTART
OR CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR SOF TWARE
PARAMETERS. THeSE PARAMETERS WILL GOVERN SOME DIAGNOSTIC SPECIFIC
OPERATION MODES. YOU WILL BE PROMPTED BY ''CHANGE SWw (L) ?**

IF YOU WISH O CHANGE ANY PARAME ERS, ANSWER BY TYPING

"'v*',  THE SOF TWARE QUESTIONS AND THE DEFAULT VALUES ARE DESCRIBED
IN THE NEXT PARAGRAPH(S).

THE PROGRAM WILL ASK THE FOLLOWING QUESTIONS IN RESPONSE TO THE START,
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RECTART, AND CONTINUE COMMANDS.
CHANGE Sw ?

ANSWER NO TO BYPASS THE fFOLLOWING QUESTIONS IN THIS SECTION.
A YES ANSWER WILL CAUSE THE QUESTIONS TO BE ASKED AND ALLOW
THE DEFAULT ANSWERS TO BE CHANGED.

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?

TESTS 2 AND & HAVE MANUAL INTERVENTION MODES WHICH ALLOW
ADDITIONAL PARAMETERS TO BE INPUT TO Al TER THE NORMAL TESTING
OF A DISK DRIVE. THIS QUESTION SHOULD NORMALLY BE ANSWERED
NO WHEN THIS DIAGNOSTIC IS FIRST RUN. THEN, DEPENDING ON THE
ERRORS DETECTED, IT MAY BE DESIRABLE TO CHANGE THIS ANSWER T0
YES AND ALTER TH:Z TESTING TO FURTHER ISOLATE THE PROBLEM. IF
THIS QUESTION IS ANSWERED YES, AND THE UAM (UNATTENDED MODE
OPERATION) FLAG IS SET, TESTS 2 AND 4 WILL PRINT A WARNING
MESSAGE "HAT THE MODE CANNOT BE ENTERED AND WILL PROCEED AS
IF ANSWERED NO. SEE THE DESCRIPTION OF THE INDIVIDUAL TESTS
FOR MORE INFGRMATION.

REMAINING SOF TWARE QUESTIONS APPLY TO TEST & ONLY

THIS INFORMATIONAL MESSAGE IS PRINTED TO DESCRIBE THE USE OF
THE REMAINING QUESTIONS, IF TEST 4 IS NOT BEING RUN, A
"'CONTROL Z'' CAN BE TYPED TO BYPASS THEM,

ERROR LIMIT (D) 32 ?

ENTER THE NUMBER OF HARD ERRORS ALLOWED BEFORE A DRIVE IS
DROPPED FROM EXERCISE BY TEST #4. A NUMBER IN THE RANGE OF 1
TO 65535 WILL BE ACCEPTED.

READ TRANSFER LIMIT IN MEGABYTES - O FOR NO LIMIT (D) O ?

WHEN THE SPECIFIED NUMBER OF BYTES HAVE BEEN READ FROM A
DRIVE BY TEST #4, THE DRIVE WILL BE DROPPED FROM TESTING.
WHEN ALL DRIVES ARE DROPPED, AN END OF PASS WILL BE INDICATED
AND THE SELECTED TESTS WILL BE RUN AGAIN. THIS IS THE METHOD
USED TO DETERMINE HOW LONG TEST #4 IS TO RUN. ANSWER WITH A
ZERO TO PREVENT TEST FROM ENDING. THE ONLY OTHER WAY TEST #4
CAN END IS TO HAVE ALL DRIVES DROPPED BECAUSE THE ERROR LIMIT
On EACH IS EXCEEDED. OF COURSE, THE OPERATOR (AN ALWAYS STOP
TEST #4 BY TYPING A CONTROL-C.

SUPPRESS PRINTING SOFT ERRORS (L) Y?

WHEN TEST #4 NEEDS TO PERFORM ReTRIES, SJFT ERROR REPORTS
wILl BE PRINTED TO GIVE AS MUCH INFORMATION AS POSSIBLE.
THESE ACTIONS ARE CONSIDERED NORMAL OPERATION AND ARE NOT
ERROR CONDITIONS UNTIL THE RETRIES FAIL. WHEN THE TEST IS
BEING RUN ONLY TO SEE HOW RELIABLE THE DRIVE PERFORMS, THIS
QUESTION SHOULD BE ANSWERED YES SO THEY ARE NOT CONFUSED WITH
HARD ERRORS. THE NUMBER OF THESE SOFT ERRORS IS ALWAYS
REPORTED IN THE STATISTICAL REPORT. ANSWER NO TO SEE ALL THE
SOFT ERROR REPORTS.
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DO INITIAL WRITE ON START (L) Y ?

IF TEST #4 IS TG DO DATA (OMPARES, THE DRIVE WILL NEED TO Bt
WRITTEN WITH DATA PATTERNS READABLE BY THE PROGRAM.

IF THE DJAGNOSTIC AREA IS SELECTED FOR TESTING, THE INJTIAL
URéTERég ALWAYS PERFORMED (REGARDLESS OF HOW THIS QUESTION IS
ANSW ).

IF THE CUSTOMER DATA AREA IS SELECTED FOR TESTING, THE
INITIAL WRITE WILL BE PERFORMED WHEN ALL OF THE FOLLOWING ARE
TRUE :

1. THIS QUESTION IS ANSWERED YES,

2. THIS IS THE FIRST TIME TEST #4 IS BEING RUN AFTER A
START COMMAND.

3. THE DISK IS WRITE ENABLED.

ANSWERING THIS QUESTION NO WHEN TESTING ON THE CUSTOMER DATA
AREA WILL NORMALLY RESULT IN DATA COMPARISON ERRORS IF THE
DISK ¥¢§ NOT PREVIOUSLY WRITTEN BY THIS DIAGNOSTIC OR THE
FORMATTER,

RITE NOTE THAT WRITE CHECKS ARE NOT PERFORMED DURING THE INITIAL
W .

ENABLE ERROR LOG (L) N ?

A YES ANSWER WILL CAUSE ERROR MESSAGES IN TEST #4 TO BE
STORED IN A LOG BI,FFER., ONCE THE LOG BUFFER IS FULL, ADDI-
TIONAL ERROR INFORMATION IS LOST. THE CONTENTS OF THE LOG
BUFFER WILL BE PRINTED WHEN TEST #4 IS STOPPED AND A STAT]S-
TICAL REPORT REQUESTED. THIS LOG FEATURE IS INTENDED TO ALLOW
THE DIGITAL DIAGNOSIS CENTER (DDC) TO START TEST #4 THEN HANG
UP FROM THE SYSTEM AND LET IT RUN FOR SOME PERIOD OF TIME.
DDC CAN CALL THE SYSTEM BACK LATER, TYPE CONTROL-C, THEN
PRINT AND SEE THE ERRORS THAT HAVE OCCURRED (UP TO THE LIMIT
OF THE LOG BUFFER). A MESSAGE WilL BE PRINTED TO INDICATE NO
ERRORS HAVE OCCURRED IF THE LOG BUFFER IS EMPTY., TEST #4 WILL
NOT BE ALLOWED TO END WHILE THE ERROR LQG IS ENABLED EVEN
THOUGH TESTING MAY ACTUALLY STOP. THE LOG BUFFER WILL HOLD A
MINIMUM OF 30 ERROR MESSAGES.

2.6  EXTENDED P-TABLE DIALOGUE

THE FOLLOWING WARNING WILL BE PRINTED [N RESPONSE TO A START COMMAND
IF ANY DRIVE IS SELECTED FOR TESTING ON THE CUSTOMER DATA AREA, THE
gg;glg$EgILL APPEAR [MMEDIATELY AFTEP THE SOFTWARE QUESTIONING IS

L .

CUSTOMER DATA WILL BE DESTROYED ON:

SEQ 0009
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UNIT UDA AT DRIVE
XX XXXXXX XXX

UNLESS THE DIAGNOSTIC IS BEING RUN IN UNATTENDED MODE (E.G.,
START/FLAG:UAM TQ SUPERVISOR PROMPT), A (ONFIRMATION WILL ALSO BE
REQUIRED AS FOLLOWS:

ARE YOU SURE CUSTOMER DATA (AN BE DESTROYED (L) ?

IF THE ABOVE QUESTION IS ANSWERED NO, THE ENTIRE DIAGNOSTIC WILL STOP

AND THE SUPERVISOR PROMPT WILL BE DISPLAYED. NO DEFAULT ANSWER IS
PROVIDED FOR THIS QUESTION.
2.7 QUICK START=UP PROCECURE (XXDP+;
TO START=UP THIS PROGRAM:
. BOOT XXDP+

2. GIVE THE DATE AND ANSWER THE LSI AND S0HZ (IF TIHERE
IS A CLOCKY QUESTIONS

3. TYPE 'R NAME'', WHERE NAME [S THE NAME OF THE BIN OR BIC(
FILE FOR THIS PROGRAM

4. TYPE ''START"

5. ANSWER THE ''CHANGE HW'® QUESTION WITH "Y'’
6. ANSWER ALL THE HARDWARE QUESTIONS

7. ANSWER THE "'CHANGE SW'' QUESTION WITH 'N'’

WHEN YJU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGFS THAT MAY BE |SSUED BY

A DIAGNOSTI(C: GENERAL, BASIC AND EXTENDED. GENERAL ERROR MESSAGES
ARE ALWAYS PRINTED UNLESS THE "‘IER'' FLAG IS SET (SECTION 2.3).

THE GENERA_ ERROR MESSAGE 1S OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER P(C:XXXXXX
ERROR MESSAGE

JWHERE. NAME = DIAGNOSTIC NAME
TYPE - ERROR TYPE (SYS FATAL DEv FATAL, HARD OR SOfT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

SEQ 0010
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BASI( ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE ''IER'" OR "'IBR'' FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION

SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA. THESE ARE ALWAYS
PRINTED UNLESS THE ''IER'’, "'IBR'' OR '"'IXR'' FLAGS ARE SET (SECTION 2.3).
THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL ERRGR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

4.0 PERFORMANCE AND PROGRESS REPORTS

A STATISTICAL REPORT WILL AUTOMATICALLY BE PRINTED PERIODICALLY
(APPROXIMATELY EVERY SEVENTEEN MINUTES) AND AT THE END OF TEST #4. IT
CAN BE SUPPRESSED BY SETTING THE INHIBIT STATISTICAL REPORT FLAG (E.G.
START/FLAGS:1SR). THIS IS THE SAME REPORT THAT (AN BE PRINTED ON
DEMAND WITH THE PRINT COMMAND.

DURING TEST 1, 2, AND 3, THE REPORT WILL _U0K LIKE THE FOLLOWING
EXAMPLE :

TEST 1 IN PROGRESS RUN TIME 2:24:10

DURING TEST #4, THE REPORT WilL CONTAIN STATISTICS ON EACH DRIVE FOR
THE CURRENT PASS OF THE TEST,; FOR EXAMPLE:

TEST 4 IN PROGRESS RUN TIME 2:26:10

UNIT DRIVE  SERIAL-NUMBER  SEEKS  MBYTES MBYTES HARD SOF T ECC
READ WRITTEN ERRORS ERRORS

U 0 1002 12000 36 22 0 0 1

1 4 6734210212 14000 42 29 0 2 0

5.0 TEST SUMMARIES
TEST # 1 < UNIBUSS ADDRESSING TEST

THE PURPOSE OF TEST #1 IS TO COMPLETE THE TESTING OF THE UNIBUS
INTERFACE IN THE UDA. THE UDA RESIDENT DIAGNOSTIC IS NOT ABLE T0
COMPLETELY TEST THE UNIBUS INTERFATE BECAUSE COMMUNICATION WITH THE
PDP=11 PROCESSOR IS NECESSARY. SPECIFICALLY, THIS TEST WILL:

1. CHECK THAT EVERY ADDRESS LINE ON THE UNIBUS (AN BE
PRIVEN TO BOTH ONE AND ZERO STATES.

2. CHECK THAT THE UDA CAN INTERRUPT THE PDP-71 PROCESSOR
AT THE PROPER PRIORITY LEVEL AND VECTOR.

3. EXERCISE THE UNIBUS INTERFACE BY TRANSFERRING BLOCKS Of
DATA TO AND FROM UNIBUS MEMORY.

THIS TEST ASSUMES THAT THE FOLLOWING ARE BEING TESTED BY THE UDA
RESIDENT DIAGNOSTIC:

SEQ 0011
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1. ALL PATA BITS CAN BE WRITTEN AND READ (ORRECTLY.
2. NPR CYCLES CAN BE EXECUTED CORRECTLY.

ONE AT A TIME, EACH UDA SELECTED FOR TESTING WILL BE INITIALIZED AND
BROUGHT ON-LINE BY FOLLOWING THE INITIALIZATION PROTOCOL. SEVERAL
SIZES OF THE HOST COMMUNICATIONS AREA WILL BE SUPPLIED TO ALLOW THE
UDA RESIDENT DIAGNCSTIC TO DO THE MOST UNIBUS ADDRESS TESTING POSSI-
BLE. INTERRUPTS WILL BE DISABLED. ANY UDA RESIDENT DIAGNOSTIC ERRORS
wWILL BE REPORTED.

THE UDA WILL THEN BE INITIALIZE™ AGAIN, THIS TIME WITH INIERRUPTS
ENABLED. THE VECTOR ADDRESS AND PRIORITY LEVEL wltLL BE DETERMINED
SOLELY FROM THE ANSWERS TO THE HARDWARE QUESTIONS. IF THE HARDWARE
VECTORS TO THE WRONG ADDRESS, IT IS IMPOSSIBLE TO DETERMINE THE
RESULT. A DESCRIPTIVE ERROR MESSAGE OF THE PROBLEM WILL NOT OCCUR (THE
PROGRAM OR PROCESSOR MAY HANG OR AN UNRELATED MESSAGE MAY OCCUR).
THEREFORE, THE MESSAGE "‘TESTING INTERRUPT ABILITY OF UDA AT ADR XXXXXX
VEC XXX...' ' WILL BE PRINTED JUST BEFORE THE UDA IS REQUESTED TO CAUSE
AN INTERRUPT AND THE WORD ‘‘COMPLETED'' WILL BE PRINTED (ON THE SAME
LINE) WHEN THE INTERRUPT TEST IS COMPLETED. IF THE WORD '‘COMPLETED"’
DOES NOT FOLLOW THE FIRST MESSAGE, IT SHOULD BE APPARENT THAT THE
INTERRUPT CAUSED THE DIAGNOSTIC OR PROCESSOR TO GO ASTR/V. THE
PRIORITY LEVEL OF THE INTERRUPT REQUEST WILL ALSO BE VERIFIED.

A 'DIAGNOSTIC MACHINE'' PROGRAM WILL THEN BE DOWNLINE LOADED IN THE UDA

FROM THE MEMORY SPACE INCLUDED IN THE HOST COMMUNICATIONS AREA WHEN

THE UDA WAS FIRST INITIALIZED. THE UDA RESIDENT DIAGNOSTIC HAS ALREADY

VERIFIED THAT IT CAN ACCESS THESE MEMORY ADDRESSES, SO THE DOWNL INE

%2A$bggng?ngESOULD PERFORM PROPERLY. THE 'DIAGNOSTIC MACHINE'® PROGRAM
{ .

THE "DIAGNOSTIC MACHINE'' PROGRAM WILL ASK THE PDP-11 PROGRAM TO FILL
FREE MEMORY (THAT MEMORY AVAILABLE TO THE PDP-11 PROGRAM THAT IS NOT
BEING JSED BY THE PROGRAM OR THE PDP-11 SUPERVISOR) WITH AN ADDRESSING
PATTERN AND REPORT THE LOCATION AND SIZE OF THE FREE MEMORY. EVERY
LOCATION OF FREE MEMORY WILL BE READ AND THE DATA (HECKED. THEN, ONE
BY ONE, EACH ADDRESS LINE WILL BE TESTED AS FOLLOWS:

o i con SEEETIRE e SHRRSETSEE 5 LRl 1T s o e
2. READ FROM THE TEST ADDRESS.
3. [F A NON-EXISTANT MEMORY ERROR OCCURRS, THE TEST IS COMPLETE.
4 WRITE ALL ONES TO THE FIRST ADDRESS OF FREE MEMORY THEN READ

FROM THE TEST ADDRESS. IF DATA READ IS NOT ALL ONES, THEN
TEST 1S COMPLETE.

5. WRITE ZEROS TGO THE FIRST ADDRESS Of FREE MEMORY THEN READ
FROM THE TEST ADDRESS. IF DATA READ [S NOT ZEROS, THEN TEST
IS COMPIETE.

6. REPORT UNIBUS ADDRESSING ERROR.

WHEN ALL ADDRESS BITS HAVE BEEN TESTED, THEN BLOCK TRANSFERS TO AND

SEQ 0012
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FROM MEMORY WILL BE TESTED WITH DIFFERENT DATA PATTERNS. THIS DATA
wIL_ BE TRANSFERRED AT THE RATE DISK DATA [S TRANSHERRED TO AND FROM
MEMORY DURING NORMAL UDA OPERAT]ON.

THE NEXT UDA SELECTED FOR TESTING WILL THEN BE TESTED IN THE SAME
MANMNER. WHEN ALL UDAS HAVE BEEN TESTED, TEST #1 WILL END.

TES™ #c = DISK RESIDENT DIAGNOSTIC TEST

"HE PURPOSE OF TEST #2 IS TO EXECUTE THE DJIAGNOSTICS THAT RUN IN EACH
DISK DRIVE. THESE DIAGNOSTIC PROGRAMS MAY BE RESIDENT [N THE DISK
DRIV™ OR REQUIRE DOWNLINE LOADING FROM THE XxXDP+ LOAD DEVICE. THESE
DIAGNOSTIC PROGRAMS TmAT RJUN IN THE DISK DRIVES ARE NOT PART OF THIS
DIAGNOSTIC PRODUCT, BUT ARE PRODUCED BY THE DISK DEVELOPMENT GROUP.
THIS UDA DIAGNOSTIC PROGRAM ONLY KNOWS THE PROCEDURE TO EXECUTE THE
8&5? ?EgéDENT DIAGNGSTICS AND HOW TO DETERMINE WHETHER A TEST PASSED
AILED.

ONE AT A TIME, EACH UDA SELECTED FOR TESTING WILL BE INITIALIZED AND A
"DIAGNOSTIC MACHINE'' PROGRAM DOWNL INE LCADED. THE ‘DIAGNOSTIC
MACHINE'' PROGRAM WILL ASK WHAT DRIVES ARE TO BE TESTED, THEN WILL
ISSUE SEVERAL ECHO FRAMES TO THE DISK DRIVE AND (HECK FOR THE CORRE(T
RESPONSE FROM THE DRIVE. THIS SHOULD SERVE AS A GOOD INDICATOR THAT
THE UDA AND DISK DRIVE CAN COMMUNICATE.

A DJAGNOSE (OMMAND WILL THEN BE ]JSSUED TO THE DRIVE TO REQUEST THE
ORTVE RUN ALL OF ITS DIAGNOSTICS. IF THE DISK DRIVE REQUESTS A
DOWNLINE 1 DAD OF A DRIVE DIAGNOSTIC, THE DIAGNOSTIC PROGRAM WILL BE
READ FROM int xXDP+ LOAD DEVICE, DOWNLINE LOAD THE FILE INTO THE DISK
DRIVE AND START ITS EXECUTIOM. THERE IS NO LIMIT TO THE NUMBER OF
DOWNL INE LOADS THAT CAN BE REQUESTED BY A DRIVE.

IF THE "MANUAL INTERVENTION MODE’’ SOF TWARE QUESTION WAS ANSWERED NO
(DEFAULT) TESTING WILL PROCEED TO THE NEXT DRIVE. WHEN ALL DRIVES ON
THE UDA HAVE BEEN TESTFD, THE NEXT UDA SELECTED FOR TESTING WILL THEN
BS TESTEE éN THE SAME MANNER. WHEN ALL UDA'S HAVE BEEN TESTED, TEST
¥2 WiLL END.

IF THE 'MANUAL INTERVENTION MODE'® SOF TWARE QUESTION WAS ANSWERED YES,
AN INTERACTIVE MODE WILL BE ENTERED TG ALLOW THE OPERATOR TO PERFORM
DIAGNOSTIC ACTIVITIES ON THE DISK DRIVE AS DESIRED. THE SERVICF
MANUAL FOR THE DISK DRIVE MUST BE USED TO DETERMINE WHAT DJAGNOSTI(
(APABILITIES ARE AVAJLABLE.

iéfSéaSA BRIEF DESCRIPTION OF AVAJLABLE (OMMANDS WILL BE PRINTED AS
L :

TEST #2 MANUAL INTERVENTION ON UNIT xX UDA AT XXXXXX DR]JE XXX
TO WRITE AND REAL MEMORY:
W DATA REGION OFFSET
R REGION OFFSET
TO RUN A DIAGNOSTIC:
D REGION
O EX]T QUESTIONING:
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13
DgTA. REGION AND OFFSET ARE HEX VALUES.

COMMANDS MAY BE TYPED AFTER THE QUESTION MARK PROMPT. EACH (OMMAND
WiLL BE PROCESSED AS ENTERED AND RESULTS DISPLAYED IMMEDIATELY. THe
EXIT COMMAND WILL ALLOW THE DIAGNOSTIC TO PROCEED.

READ AND WRITE COMMANDS WILL REMEMBER THE REGION AND OFFSET VALU.S.
SUCCESSIVE READ AND SUCCESSIVE WRITE COMMANDS WwILL AUTOMATICALLY
INCREMENT TO THE NEXT OFFSET IF THE REGION AND OFFSET VALUES ARE NOT
TY?SD. IF A REGION IS TYPED BUT NOT AN OFFSET, OFFSET ZERO WILL BE
USED.

ONE TO FOUR BYTES OF DATA MAY BE ENTERED BY A SINGLE WRITE COMMAND,
DEPENDING ON THE NUMBER OF DIGITS TYPED IN THE HEX VALUE. A READ
(OMMAND WILL ALWAYS RETURN FOUR BYTES OF DATA. EXAMPLES:

W FF FFFC 4

010203

FFFC 0004

FFEC 0004/ FF 01 02 03
FOFT1F2F3 FFFC

FFFC 0000/ FO F1 F2 F3
FFFC 00047 FF 01 02 03

COMMAND 1 WRITES ONE BYTE (FF) INTO REGION FFFC, OFFSET 4. COMMAND 2
WRITES THREE BYTES (01, 02 AND 03) INTO THL SAME REGION WITH OFFSETS
5. 6 AND 7. COMMAND 3 READS FOUR BYTES STARTING AT REGION FFF(C OFFSET
4. (OMMAND 4 WRITES FOUR BYTES AT REGION FFFC OFFSET O. COMMANDS 5 AND
6 READ THE EIGHT BYTES.

"HE D] AGNOSE COMMAND WILL REMEMBER THE REGION FROM PREVIOUS DIAGNOSE
COMMANDS ONLY, BECAUSE THE REGICN CONTAINING THE DIAGNOSTIC IS
GENERALLY NOT THE SAME REGION USED TO WRITE PARAMETERS OR READ
$ESgB}§iE'F THE DIAGNOSTIC RFTURNS ANY DATA, THE DATA WILL BE PRINTED
IMM LY.

O s Who—
D DE DK

TEST #3 - DICK FUNCTION TEST

THE PURPCSE OF TEST #3 IS TO FUNCTIONALLY TEST THE DISK DRIVE. ON A
DRIVE THAT IS WELL DJAGNOSED BY ITS DISK RESIDEr ™ DIAGNOSTICS (EXE-
CUTED BY TEST #2) THESE FUNCTIONAL TESTS WILL HAVF LITTLE VALUE. ON A
DRIVE THAT HAS NO OR MINIMAL RESIDENT DIAGNGSTICS, THESE FUNCTIONAL
TESTS WILL HAVE MORE VALUE.

TEST #3 WILL START B8Y INITIALIZING EACH UDA SELECTED FCR TESTING AND
THEN DOWNLINE LOAD A "DIAGNOSTIC MACHINE'' PROGRAM INTO EACH UDA. ONCE
ALL UDAS HAVE BEEN STARTED, THE PDP-11 PROGRAM WILL RESPOND TO
REQUESTS FROM ALL UDAS. WHEN ALL THE UDAS HAVE INDICATED THE END Of
TESTING, TEST #3 WILL END,

THE "DIAGNOSTIC MACHINE'' PROGRAM WILL PERFORM THE FOLLOWING FUNCT]IONS
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ON EA(CH DR]VE:

1. ISSUE A DRIVE (LEAR COMMAND.

2. ISSUE INITIATE RECALIBRATE COMMAND,

3. ISSUE A CHANGE MODE COMMAND TO ENABLE CIAGNOSTIC CYLINDER
ACCESS AND SET THE DRIVE TO 512 BYTE SECTOR SIZE.

4. ISSUE INITIATE SEEK COMMAND TO LAST DIAGNOSTIC CYLINDER.

5. READ ALL FACTORY FORMATTED SECTOR HEADERS. [F NO HEAPEk> ON
A TRACK CAN BE READ, REPORT ThHt ERROR, OTHERWISE CONTINUE.

6. STARTING WITH CYLINDER O, GROUP O AND [NCREMENTING THROUGH

EVERY GROUP ON THE DISK, SEEK TO THE SELECTED GROUP, READ A
HEADER ON TRACK O AND THEN SEEK TO THE FACTORY FORMATTED
DIAGNOSTIC CYLINDER. READ FROM THE DJAGNOSTIC CYLINDER TO
VERIFY DISK POSITIONED CORRECTLY.

7. ISSUE A (HANGE MODE COMMAND TO ENABLE FORMATTING OPERATIONS.
8. FORMAT ALL WRITABLE DBNS IN 512 BYTE FORMAT.
9.

WRITE AND READ SEVERAL DATA PATTERNS TO EA{H WRITABLE DBN,
REPORT AN ERROR [F ALL DBNS ON ONE TRACK HAVE AN ERROR.

TEST #4 - DISK EXERCISER

THE PURPOSE OF TEST #4 IS TO EXERCISE THE DISK DRIVES IN A MANNER
SIMILAR TO NORMAL USAGE UNDER STANDARD OPERATING SYSTEMS. EXECUTION OF
THIS TEST SHOULD GIVE AN INDICATIOUN OF THE PERFORMANCE OF THE DISK
DRIVE. THIS TEST MAY BE RUN FOR LONG OR SHORT PERIODS OF TIME,
DEPENDING ON HOW THE SOF TWARE QUESTIONS ARE ANSWERED.

THESE ARE TWO MODES OF OPERATION FOR TEST #4:

1. DEFAULT OPERATION ON THE ENTIRE AREA SELECTED (CUSTOMER OR
DIAGNOSTIC) WITH ALL PARAMETERS SELECTED FOR RANDOM
OPERATION AS SHOWN BY DEFAULT ANSWERS BELOW.

2. MANUAL INTERVENTION MODE WHERE A NUMBER Of QUESTIONS ARE
ASKED AND OPERATION IS CONTROLLED BY THEIR ANSWERS.

wHICH MODE IS ENTIRELY DETERMINED BY THE ANSWER TO THE fIRST SOF TWARE
QUESTION ASKING, "ENTER MANUAL INTERVENTION MODE FOR SPECJAL D]AG-
NOSIS?'' THIS QUESTION WOULD NORMALLY HAVE BEEN ANSWERED NO (DEFAULT)
AND TESTING WILL BEGIN IMMEDIATELY. IF ANSWERED YES, THE FOLLOWING
SERIES OF QUESTIONS WILL BE ASKED FOR EACH UNIT SELECTED FOR TESTING:

THE FOLLOWING QUESTIONS REFER TO UNIT XX UDA AT XXXXXX DRIVE XXX
THIS MESSAGE WILL IDENTIFY TO WHICH DRIVE THE QUESTIONS ARE

BEING ASKED. THE ENTIRE SERIES OF QUESTIONS WILL BE ASKED FOR
EACH DRIVE, THERF IS NO SHORT WAY TO ANSWER LIKE IN THE

SEQ 0015
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HARDWARE QUESTIONS.
NUMBER OF BAD BLOCKS (D) 0 ?

AN ANSWER IN THE RANGE OF 1 TO 16 WILL ALLOW THAT MANY BAD
BLOCK NUMBERS TO BE ENTERED. THE PROGRAM WILL ALLOW WRITES
AND RFADS TO THESE BLOCKS BUT NO ERROR MESSAGES WILL BC
PRINTED FOR THESE BLOCKS. ERRORS ENCOUNTERED ON THESE BLOCKS
WILL NOT APPEAR IN THE STATISTICS. ANSWER ZERO TO BYPASS
ENTERING BAD BLOCKS.

BAD BLOCK (A) ?

THIS QUESTION WILL BE ASKED THE NUMBER OF TIMES REQUESTED BY
THE PREVIOUS ANSWER. ANY DECIMAL NUMBER THAT (AN BE CON-
VERTED INTO A 28-BIT BINARY VALUE WilLlL BE ACCEPTED. NO OTHER
ERROR (HECKING WILL BE MADE AT THIS TIME TO DETERMINE If THE
B8LOCK NUMBER ACTUALLY EXISTS ON THE DISK,.

READ ONLY (L) N ?

ANSWER YES TO DICTATE READ ONLY AND PREVENT TEST #4 FROM
OERFORMING ANY WRITES TO THE DISK. NOTE T1HAT TEST #3 WILL
STILL WRITE TO THE DIAGNOSTIC CYLINDERS.

WkITE ONLY (L) N ?

THIS QUESTION WILL ONLY BE ASKED [F THE PREVIOUS QUESTION WAS
ANSWERED NO. ANSWER YES TO DICTATE WRITE ONLY.

(HECK ALL WRITES BY READING (L) N ?

ANSWER YES TO CAUSE ALL WRITES TO BE CHECKED BY READING THE
DATA [MMECIATELY AFTER THE WRITE OPERATION.

RANDOMLY CHECK WRITES BY READING (L) Y ?

THIS QUESTION WILL ONLY BE ASKED IF THE PREVINUS QUESTION WAS
ANSWERED NO. ANSWER YES FOR THE WRITE (HECK TO BE PERFORMED
RANDOMLY. ANSWER NO IF WRITE CHECKS ARE NOT DESIRED.

DATA PATTERN - O FCR RANDOM SELECTION (D) O ?

THERE ARE 16 DATA PATTERNS AVAILABLE, SELECTED AS 1 TO 16.
PATTERN NUMBER O WILL CAUSE PATTERNS 1 TO 15 TO BE RANDOMLY
SELECTED FOR EACH WRITE. IF PATTERN NUMBER 16 IS SELECTED,
é?flng%OUING SET OF QUESTIONS WILL BE ASKED FOR A PATTERN 10

ENABLE ECC DATA CORRECTION (L) Y ?

A YES ANSWER WILL ENABLE THE USE OF ECC YO CORRECT DATA
ERRORS. NO ERROR MESSAGE WILL BE PRINTED WHEN THE ECC
PROPERLY CORRECTS THE DATA ON THE FIRST READ OF ANY D]SK
BLOCK., READ RETRIES WILL END WHEN A RE-READ PRODUCES AN E((
CORRECTABLE ERROR. THE USE OF ECC CORRECTION WILL APPEAR ONLY
IN THE STATISTICAL REPORT FOR THE DRIVE.

SEQ 0016
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A NO ANSWER W]LL PREVENT THE USE OF E
CAUSE AN ERROR MESSAGE TO BE PRINTED AND RETR
ATTEMPTED.
COMPARE ALL DATA READ (L) N ?

ANSWER YES TO CAUSE A DATA (OMPARE AFTER EVERY READ.

RANDOMLY (OMPARE DATA READ (L) Y ?

(C. ALL ECC ERRORS wWiLL
! TO BE

C.
£S

THIS QUESTION WILL ONLY BE ASKED IF THE PREVIOUS QUESTION WAS

ANSWERED MO. ANSWER YES FOR Tht DATA (COMPARE TO BE PERFORMECL
ON RANDOM RECORDS. ANSWER NO IF DATA COMPARES ARE NOT
DESIRED.

ENABLE RETRIES (L) VY

A YES ANSWER WILL FNABLE RETRIES TO BE PERFORMED ON DISK
ERRORS.

RANDOM SEEK MODE (L) Vv ?

ANSWER YES TO (AUSE BLOCK NUMBERS TO BE (HOSEN RANDOMLY.
ANSWER NO TO CAUSE BLOCK NUMBERS TO BE SELECTED ScQUENTIALLY
UP AND DOWN THE DISK SURFACE.

DO rOU WISH TO:
0 - TEST ENTIRE AREA SELECTED
1 - SPECIFY BEGIN/END SETS TO TEST
2 ~ SPECIFY TRACKS AND CYLINDERS TO TEST
3 - SPECIFY GROUPS AND CYLINDERS TO TEST
0 40-7SPECIFY CYLINDERS TO TEST
) ?

THIS QUESTION SPECIFIES THE OPTIONS AVAILABLE TO LIMIT
TESTING TO A PORTION OF THE SELECTED AREA (CUSTOMER OR
DIAGNOSTIC) OF THE DISK. A 2ERO ANSWER IS THE DEFAULT WHICH
SPECIFIES TO USE THE ENTIRE AREA FOR THE TEST. OTHER ANSWERS
WILL CAUSE ADDITIONAL QUESTIONS TO BE ASKED.

NUMBER OF BEGIN/END SETS (D) 1 ?
BEGIN BLOCK (A) 0 ?
END BLOCK (A) O ?

THESE QUESTIONS ARE ASKED IF BEGIN/END SETS WERE SELECTED TO
LIMIT THE TESTING AREA (ANSWER 1). ONE TO FOUR SETS MAY BE
SPECIFIED. THE BEGIN BLOCK AND END BLOCK QUESTIONS ARE ASKED
AS MANY TIMES AS NEEDED.

NUMBER OF TRACKS TO TEST (D) 1 ?
TRACK (D) 0 ?

NUMBER OF GROJPS TO TEST (D) 1 ?
GROUP (D) 0 ?

ONE OF THESE SETS OF QUESTIONS IS ASKED IF EITHER TRA(CKS AND

SEQ 0017
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CYLINDERS OR GROUPS AND CYLINDERS WAS SPECIFIED TO LIMIT THE
TESTING AREA (ANSWERS 2 OR 3), UP TO SEVEN TRACKS OR CROUPS
MAY BE SPECIFIED ON WHICH TESTING WiILL BE LIMITED.

DO YOU WISH TO LIMIT THE CYLINDERS TESTED (L) N ?

THIS QUESTION IS ASKED ONLY AFTER THE TRA(CKS 0N GROUPS HAVE
BEEN SPECIFIED ABOVE. IF TESTING IS TO BE FURTHER LIMITED TO
A SET OF CYLINDERS, ANSWER YES AND THE FOLLOWING TWO QUES-
TICNS WILL BE ASKED:

STARTING CYLINDER (A) 0 ?
ENDING CYLINDER (A) 0 ?

THESE QUESTIONS ARE ASKED IF THE QUESTION IMMEDIATELY ABOVE
WAS ANSWERED YES OR IF CYLINDERS WERE SELECTED TO LIMIT THE
TESTING AREA (ANSWER 4). ONE SET OF CYLINDER NUMBERS MAY BE
SPECIFIED TO LIMIT THE TESTING AREA.

AFTFR THE ABOVE QUESTIONS HAVE BEEN ASKED FOR ALL DRIVES SELECTED FOR -
TESTING, THE FOLLOWING QUESTIONS WILL BE ASKED IF DATA PATTERN 16 WAS
SELECTED FOR ANY DRIVL:

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA WORD (0) 0 ?

DATA PATTERN 16 (AN BE INPUT BY THESE QUESTIONS. A DATA
PATTERN CONSISTS OF A BUFFER OF ONE TO 16 WORDS WHICH ]S
REPEATED THROUGHOUT THE DATA PORTION OF THE DISK BLOCK. ENTER
THE CONTENTS OF THE DATA PATTERN BUFFER. THE DATA WORD
QUESTION WILL BE REPEATED AS NEEDED.

TEST #4 WILL START BY INITIALIZING EACH UDA SELECTED FOR TESTING AND
THEN DOWNL INE LOADING A "DIAGNOSTIC MACHINE'' PROGRAM INTO EACH UDA.
THE ‘DIAGNOSTIC MACHINE'® PROGRAM WILL ASK WHAT DRIVES ARE TO BE TESTED
AND THEN WILL ASK FOR THE PARAMETERS FOR EACH DRIVE (THE ANSWERS TO
THE MANJAL INTERVENTION QUESTIONS OR THEIR DEFAULTS). ONCE ALL UDAS
HAVE BEEN STARTED, THE PDP-11 PROGRAM WILL RESPOND TO REQUESTS FROM
ALL UDAS.

THE DISK WIL! THEN BE EXERCISED ACCORDING TO THE PARAMETERS. THE
EXERCISE CONSISTS OF SELECTING A DISk SECTOR, FEKING TO THE PROPER
CYlL INDER, THEN READING OR WRITING THE SECTOR. iHE PARAMETERS WILL
CONTROL HOW THE DISK SECTOR 1S SELECIED, WHETHER THE SECTOR IS WRITTEN
OR READ AND WHEIHER A WRITE IS FOLLOWED BY A READ (WRITE (HECK).

THE "DIAGNOSTIC MACHINE'' PROGRAM WILL PERIODICALLY SEND STATISTICS TO
THE PDP=~11 PROGRAM. THESE <7AT][STICS WILL INCLUDE COUNTS OF READS,
WRITES, SEEKS AND ERRORS ON A PER DRIVE BASIS. THE PDP-11 PROGRAM WILL
ACCUMULATE THE STATISTICS FROM ALL THE UDAS AND WAT(CH FOR THE TRANSFER
LIMIT TO BE EXCEEDED. AS LONG AS THE ERROR LOG IS NOT ENABLED, THE
EXCEEDING OF THE TRANSFER LIMIT WILL CAUSE THE END OF TEST w4,

EACH TIME AN ERROR OCCURS, THE 'DIAGNOSTIC MACHINE'' WILL TELL THE
PDP=11 PROCRAM. A MESSAGE WILL BE PRINTED (OR STORED IN THE LOG
BUFFER) AND THEN THE ERROR LIMIT FOR THE DRIVE WILL BE CHECKED. IF THE
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ERROR LIMIT HAS BEEN REACHED, THE DRIVt WILL BE DROPPED FROM TESTING.
IF NO MORE DRIVES REMAIN TO BE TESTED, TEST #4 WILL ENC (UNLESS THE
ERROR LOG IS ENABLED>.

WHEN THE END OF TEST #4 OCCURS, THE ACCUMULATED STATISTI(CS FOR EACH
DRIVE WILL BE PRINTED, THIS STATISTICAL REPORT (AN BE PRINTED AT ANY
TIME DURING TEST #4 BY TYPING CONTROL=-C THEN THE PRINT COMMAND.

THE DATA PATTERNS TO BE USED BY TEST #4 ARE INDICATED BELOW. EACH
PATTERN IS GENERATED BY WRITING THE PATTERN NUMBER IN EACH 4-BIT
NIBBLE OF THE FIPST WORD, THEN REPEATING THE DATA PATTERN (SEQUENCE OF
ONE TO 16 WORDS, THROUGHOUT THE REST OF THE DATA BUFFER. PATTERN
NUMBER 16 WRITES NIBBLES OF [EROS. WHEN PATTERN NUMBER ZERO IS USED,
THE ACTUAL PATTERN NUMBER WRITTEN (1 TO 15) IS PLACED IN THE NIBBLES.

PATTERN O THIS PATTERN NUMBER IS USED TO INDICATE ANY PATTERN
NUMBER 1 TO 15 CHOSEN AT RANDOM,

PATTERN ~ WORDS IN PATTERN SEQUENCE

SEQUENCE (OCTAL) 105613
SEQUENCE (HEX) 8R8R

PATTERN 2 WORDS IN PATTERN SEQUENCE

SEQUENCE (OCTAL) 031463
SEQUENCE (HEX) 3333

PATTERN 3 WORDS IN PATTERN SEQUENCE

SEQUENCE (0OCTAL) 030221
SEQUENCE (HEX) 3091

PATTERN 4 WORDS IN PATTERN SEQUENCE 16 (SHIFTING ONES)

SEQUENCE (OCTAL) 000001, 900003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
?g;;;;. 007777, 017777, 037777, 077777,

SEQUENCE (HEX) ©001, 0003, 0007, 000F, OO1F, Q03F,
007F. QOOFF, Q1FF, 03'r, O7FF, OFFF,
1FFF, 3FFF, 7FFF, FFFF

PATTERN 5 WORDS IN PATTERN SEGUENCE - 16 (SHIFTING ZEROS)

SEQUENCE (OCTAL) 177776, 177774, 177770, 177760, 177740,
177700, 177600, 177400, 177000, 176000,
égéggg, 170000, 160000, 140000, 100000,

SEQUENCE (HEX) FFFE, FFFC, FFFB, FFFO, FFEO, FF(CO,
FF80, FFOO, FEQO, FCOO, FB8OO, FOOO,
E000, €000, 8000, 0000

PATTERN 6 WORDS IN PATTERN SEQUENCE = 16

!
Y

1
Y

]
—

SEQ 0019
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SEQUENCE (OCTAL) 000000, 000000, 000000, 177777, 177777,
177777, 000000, 000000, 177777, 177777,
?99999, 177777, 000000, 177777, 000000,

SEQUENCE (HEX) 0000, 0000, 0000, FFFF, FFFF, FFFF,
0000. 0000, FFFF, FFFF, 0000, FFFF,
0000, FFFF, 0000, FFFF

PATTERN 7 WORDS IN PATTERN SEQUENCE - (RINARY 1011011011017001)
SRENE DY s

PATTERN 8 WORDS IN PATTERN SEQUENCE ~ 16

SEQUENCE (OCTAL) 052525, 052525, 052525, 125252, 125252,

125252, 052525, 052525, 125252, 125252,
?ggggg. "25252, 052525, 125252, 052525,

SEQUENCE (HEX) 5555, 5555, 5555, AAAA, AAAA, AAAA,
5555, 5555, AAAA, AAAA, 5555, AAAA,
5555, AAAA, 5555, AAAA

PATTERN 9 WORDS IN PATTERN SEQUENCE - 1 (BINARY 1101101101101100)
SEQUENCE (OCTAL) 155554

SEQUENCE (HEXD DB6C

PATTERN 10 WORDS IN PATTERN SEQUENCE - 16

SEQUENCE (OCTAL) 026455, 026455. 026455, 151322, 151322,

151322, 026455, 026455, 151322, 151322,
?g?ggg. 151322, 026455, 151322, 026455,

SEQUENCE (HEX) 2D2D, 2D2D, 2D2D, D2D2, D2D2, D2DZ,
2D2D, 2D2D, D2D2, D2D2, 2D2D, D2D2,
2b2eb, D2b2, 202D, D2D2

PATTERN 11 WORDS IN PATTERN SEQUENCE - 1 (BINARY 0110110110110110)
PATTERN 12 WORDS IN PATTERN SEQUENCE - 16 (RIPPLE ONE)
SEQUENCE (OCTAL) 000001, 000002, 00CG04, 00010, 000020,

000040, 000100, 000200, 000400, 001000,
?88888. 004000, 010000, 020000, 040000,

SEQUENCE (HEX) 0001, 0002, 0004, 0008, 0010, 0020,
0040, 0080, 0100, 0200, 0400, 0800,
1000, 2000, «000, 8000
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1067

000001

PATTERN 13 WORDS IN PATTERN SEQUENCE = 16 (RJPPLE ZERO)

SEQUENCE (OCTAL) 177776, 1727775, 177773, 177767, 177757,
177737, 1772677, 177577, 177377, 176777,
8;;;;;, 173777, 167777, 157777, 137777,

SEQUENCE _(MEX) FFFE, FFFD, FFFB, FFF7, FFEF, FFDF,
FFBF, FF7F, FEFF, FDFF, FBFF. F7FF,
EFFF. DFFF, BFFF, 7FFF

PATTERN 14 WORDS IN PATTERN SEQUENCE - 3

SEQUENCE (OCTAL) 155555, 133333, 155555

SEQUENCE (HEX) DB6D, B6DB, DB6D

PATTERN 15 WORDS IN PATTERN SEQUENCE - 16

SEQUENCE (OCTAL) 133331, 133331, 1333371, 155554, 155554,
155554, 1333371, 133331, 155554, 1555%4,

}gggél, 155554, 133331, 155554, 133331,

SEQUENCE (HEX) B6D9, B6D9, B6D9, DB6(C, DB6C, DB6C,
B6D9, BoD9, DB6C, DB6L, B6D9, DB6C,
B6D9, DBO6C, B6D9, DB6L

PATTERN 16 THIS IS THE OPERATOR SELECTABLE PATTERN IN MANUAL
INTERVENTION MODE. QUESTIONS ARE ASKED WHEN TEST #4 IS

STARTED FOR THE OPERATOR TO INPUT THE NUMBER OF WORDS IN

THE SEQUENCE AND THE CONTENTS OF THE WORDS.

-END

SEQ 0021
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. ABS. 000000 000
000000 001
ERRCRS DETECTED: O

VIRTUAL MEMORY USED: 8192 WORDS ( 32 PAGES)
DYNAMI(C MEMORY AVAILABLE FOR 72 PAGES
.B:ZUDDAO=8:ZUDDAQ.DOC

UDAT1  UNIBUS ADDRESSING MACRO X04.00 9-JUL-81 11:25:16
TABLE OF CONTENTS

3- 1 UDA DM PROGRAM PARAMETERS

7= TEST & SPECIFIC INFORMATION

9- 1 MACRO DEF IN]TIONS
20~ START OF TEST (ODt
21- 1 RDSTAT - GET DRIVE'S REAL TIME DRIVE STATE
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IAGNOSTIC MACHINE MACROS - OVERLAY VERSION

N OO NN NN = OO 00 OSSN SN Any)

I R e T T S N Y 'Y

20

37 000000
38 000000

000000

L4

LTITLE UDAT1  UNIBUS ADDRESSING

COPYRIGHT (() 1980
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A
SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION
OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER
COPIES THEREOF, MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSON EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE
WHO AGREES TO THESE LICENSE TERMS. TITLE TO AND CWNERSHIP OF
THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DIGITAL.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO (HANGE wITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 8Y DIGITAL
EQUIPMENT CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

*THIS PROGRAM SHALL BE ASSEMBLED WITH THE PROGRAM DMACRO
TUSING A COMMAND L INE SIMILAR TO:

TEST4 - 0

UDAT1.BIN,UDAT1/(=[1,2]DMACRO,UDAT1T ,UDATP ,UDATIM UDATR UDATI1S

;. THIS IS NOT TEST4
.ENABL ABS
DMCODE UDAT1,0,714,3.0

SEQ 0023
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UNDA DM PROGRAM PARAME TERS

N =O OO NOVIANN OV NN B wing =

PNOMNON) = s b 2 D

010000
007774

000000
0000C1
000002

000090
00400

000000
000001
000002
000003
000004
000005
000006

140000
040000
100000
000000
100000
122400
013400
010000
100000
040000

000000
060000
030000
110000
050000
120000

.SBTTL UDA DM FPROGRAM PARAMETERS
LIST MEB

HIMEM
CQvSTRY

.BUF
<Hl
.LOW

———

DA
EDC

W e e VI VIO, S, %0 G TYVY VIR, W, 0,
(v ol )

LN

.STAT
.BUF
.LOW
<Hl
.CMD
.SD]
-ANG

DDV
EEETEEL L

wSTOP
WCONT
RSTOP
RCONT
FSTOP
WREAL
RREAL
ECCHLG
EOC
BUFFLG

HD.LBN
HD .RBN
HD.REV
HD .BAD
HD.PRV
HD . XBN

EQUATES
HIGHEST

[T Lt O T 1 BT B 1]

USABLE LOCATION OF UDA MEMORY + 1

10000 ; HIGH MEMORY+1
7774 . OVERLAY ADDRESS LOCATION

FOR FORMAT TRACK TARLE

0. ;BUFFER POINTER OFFSET
1. ;HI ORDER HEADER OFFSET
2. ;LOW ORDER HEADER CFFSET

FOR FORMAT TRACK BUFFER

0. ;FIRST DATA WORD OFFSET
256. JEDC WORD OFFSET

FOR READ/WRITE /0 CHAIN TARLES

0. ;STATUS AND NEXT BUFFER POINTER OFFSET
1. ;JPOINTER TO DATA BUFFER
2. sH] ORDER EXPECTED HEADER
3. ;LOW ORDER EXPECTED HEADER
4. ;SDI COMMAND AND HEAD ADDRESS
5. ;DUMMY SDI CONTROL BLOCK POINTER
6. ;THETA FROM INDEX
CONSTANTS FOR READ AND WRITE XFC'S
140000 5 LAST ENTRY [N CHAIN FOR WRITE
40000 ; WRITE CONTINUE
100000 ; LAST ENTRY IN CHAIN FOR READ
0 READ CONT INUE
100000 LAST ENTRY IN CHAIN FOR fORMAT

[ T T T T T A U T Y B |

Be e %o N,

122400 WRITE REAL TIME ECOMMAND
13400 READ REAL TIME COMMAND
10009 ; ECC ERROR IN BUFFER BIT
100000 ; END OF CHAIN

40000 ; BUFFER FULL OR EMPTY FLAG

HEADER CODES

000000 ;GOOD LAEN

060000 ;GOOD RBN. PERHAPS UNUSED
030000 JREVECTORED LBN

110000 :BAD BLOCK

050000 ;PRIMARY REVEUTORED BLOCK

120000 : XBN BLOCK

SEQ 0024
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UDA DM PROGRAM PARAME TERS

! 9

14000C

000000
000400
000401

000401
000415
000007

HD .DBN

BF .DAT
8F .EDC
BF .ECC

WBLUF LN
RBUF LN
L INKLN

M 2
= 140000 ;DBN BLOCK
OFFSETS FOR DATA BUFFERS
=z 0. :DATA
= 256. JERROR DETECTION (ODE
= 257. JLAST 17 ECC RESIDUES
BUFFER AND READ/WRITE CHAIN LINK SIZES
= 257. ; WRITE BUFFER SIZE
= WBUF LN+12. ;. READ BUFFER SilZE
= 7. ; LINK SIZE

SEQ 0025
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UDA DM PROGRAM PARAMETERS

} ; XFC DEFINITION EQUATES

3 000000 BREAK = 0.

4 000001 FORMAT = 1.

5 000002 XREAD = 2.

6 000003 XWRITE = 3.

7 000004 SEND = 4.

8 000005 RCV = 5.

9 000006 COMPARE = 6.
10 000007 STATUS = 7.
M 000010 ECHO = 8.
12 000011 DINIT = 9.
13 000012 WAITS] = 10.
14 000013 UREAD = 1.
15 000014 UWRITE = 12.
16 000015 ECC = 13,
17 000016 MRD = 14.
18 000017 MWR = 18.
19 000020 cvi = 16.
39 000021 EXIT = 17.
S% : GET STATUS OFFSETS
24 000000 ST.UNT = 0.
25 000000 ST.MSK = 0.
26 000001 ST.STA - 1.
27 000001 ST.MOD = 1.
28 000002 ST.ERR = 2.
29 000002 ST.CON = 2.
30 000002 ST.C = 2.
%; ( 20003 ST.RTY = 3.
%2 ; STATUS BIT DEFINITIONS
35 000200 ST.0A = 200
z6 000100 ST.RR = 100
37 000040 ST.DR = 40
j % 000020 ST.SR = 20
39 000002 ST.PS = l
&0 000001 ST.RU - 1
4 00020C ST.FE = 200
62 000100 ST.RE - 100
43 000040 ST.PE - 40
L4 000020 ST.DF = 20
45 000010 ST.WE = 10
L6 002000 ST.FO - 2000
&7 001000 ST.DB = 1000
48 000400 ST.S7 400

SEQ 0026

sBREAKPOINT XFC CODE

;FORMAT TRACK XFC CODE

sREAD N SECTORS XF( CODE

JWRITE N SECTORS XF( CODE

;SEND SDI COMMAND XFC CODE

;RECEIVE SDI MESSAGE XFC CODE

; COMPARE DATA PATTERN TO BUFFER

+RETURN DRIVE STATUS XFC (ODE

.ECHO DATA TO DRIVE XfFC CODE

;DRIVE INITIALIZE XFC CODE

;WAIT FOR SECTOR OR INDEX PULSE

+READ UNIBUS MEMORY Xf(C CODE

;WRITE UNIBUS MEMORY XF( CODE

;DO ECC ON BUFFER XFC CODE

;SEND BUFFER TO MAINTENANCE READ (OMMAND
;GET BUFFER FROM MAINTENANCE WRITE COMMAND
; CONVERT TO PHYSICAL ADDRESS XFC (ODE

: TERMINATE DM PROGRAM XF(C (CODE

JUNIT NUMBER

;SUBUNIT MASK

;STATUS BYTE

;MODE BYTE

;ERROR BYTE

;CONTROLLER BYTE

;€ BITS

;RETRY COUNT/FAILURE CODE

e s %o W,

ONLINE TO ANOTHER (SET [F DRIVE UNAVAILABLE)
READJUSTMENT BIT (SET [f RECALIBRATION REQUIRED)
DIAGNOSTIC REQUEST (SET IF DIAGNOSTIC REQUESTED)
SPINDLE READY (SET IF SPINDLE READY)

PORT SWITCH (SET IF PORT SWITCH IN)

RUN/STOP SWITCH (SET IF RUN/STOP SWITCH IN)
FATAL ERROR (SET IF FATAL ERROR OCCURRED)
RETRIABLE ERROR (SET IF RETRIABLE ERROR OCCURRED)
PROTOCOL ERROR (SET IF PROTOCOL ERROR OCCURRED)
INITIALIZATION FAILURE (SET IF INIT FAILED)
WRITE ENABLE (SET IF WRT ATTEMPTED ON PROT DISK)
FORMATTING (SET [F FORMATTING ENABLED)
DIAGNOSTIC CYLS (SET IF DIAG CYL ACCESS ENABLED)
SECTOR SIZE (SET FOR 576 BYTE SECTORS)
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JDA DM PROGRAM PARAMETERS

N =20V NN WA = O 000 NN NWNRY —

PONURNUNUTONONDIN) 4 —2 s 23 3 a2
~NO VSN

WWININY
- O

32

A

000000
000000
000000
000001
000001
000001
000001
000002
000002
000003
000003
000004
000007
0000C7

000013
00000
000001
000002
000002
000002
000003
000003
000003
000004
000004
000005
000005
000006
000010
000011
000011
000012
000014
000021
000022

000001
000002
000004
000010

177400
000377
007777
170377

.
L

SERTTO
SDIVER
XFERRT
LONGTO
RETS
RCTCPS
SS
ERLEV
ECCRSH
MICREV
HRDREV
DRVID
DRTYPE
REVS

s THESE
SUR
LBNCYL
HICYL
GRPCYL
hILBN
HIXBN
TRKGRP
HIRBN
HIDBN
RBNTRK
RM
DATPRE
HDRPRE
MEDTYP
FCTSIZ
BNTRK
GRPOF F
LBNHST
RCT(CSZ
XBNCYL
DBNCYL

UNiTO
UNITT
JINITZ2
UNIT3

.
.
[

HIBYTE
LOBYTE
HBHINS
HBL ONAB

GET COMMCN CHARACTERISTICS OFFSETS

;SHORT TIMEOUT <3:0>

;SDI VERSION <7:46>

; TRANSFER RATE <15:0>

;LONG TIMEOUT <3:0>

;RETRIES <7:4>

;F/RCT COPIES <11:8>

;SECTOR SIZE <15:15>

;ERROR RETRY LEVELS <7:0>

;ECC THRESHOLD <15:8>

;MICROCODE REVISION NUMBER <7:0>
; HARDWARE REVISION NUMBER <15:8>
;UNIQUE DRIVE ID <47:0>

;DRIVE TYPE IDENTIFIER <7:0>
;REVS/SECOND <15:8>

GET SUBUNIT CHARACTERISTICS OFFSETS
OFFSETS ARE CURRENTLY GIVEN AS FOLLOWING THE COMMON CHARACTERISTICS

;OFFSET TO PUT SUBUNIT AFTER COMMON;
JNUMBER OF CYLINDERS IN LBN AREA <31:0>
;HI ORDER CYLINDER BITS <15:12>
:GROUPS PER CYLINDER <7:0»>

;HI STARTING LBN <11:8>

;HI STARTING XBN <15:12>

; TRACKS PER GROUP <7:0>

;HI STARTING R8N <11:8>

;HI STARTING DBN <15:12>

;RBNS PER TRACK <6:0>

:REMOVABLE MEDIA <7:7> 1=REMOVEABLE
;DATA PREAMBLE SIZE IN WORDS <7:0>
JHEADER PREAMBLE SIZE IN WORDS <15:8>
;MEDIA TYPE <31:0>

JFCT COPY SIZE <15:0>

:LBNS PER TRACK <7:0>

JGROUP OFFSET (SECTORS) <15:8>

JLBNS IN HOST AREA <31:0>

JRCT COPY SIZE <15:0>

:CYLS IN XBN AREA <15:0>

:CYLS IN DBN AREA <15:8>

o
. . [ ]

NN WNWNIN) et 2 2 3 OO
" 8 8 & & 8 + 8 8 » @

-
.

PR T T I I B T Y I T 1 |

tae i ot

—_ed a3 LD NONODCO NN S PNANWWNINON) = O —
L ] L] » [ ] L] L) L)

o (NI S Lan LI

s
—
—t
-
O
<
m
w

JUNIT ZERO CODE
JUNIT ONE CODE
JUNIT TWO CODE
JUNIT THREE CODE

o
CO Py —

BIT MASK DEFINITIONS

177400 JHIGH BYTE MASK
000377 ;LO0W BYTE MASK
7777 JHI BYTE, HI NIBBLE MASK
170377 ;H] BYTE, LO NIBBLE MASK

SFQ 0027
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UDA DM PROGRAM PARAME TERS

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

1776417
177760

000001
000002
000004

000002
000004
000010

000001
00000¢

000001
000002

LBHINB
LBLONB

T IMEOUT
hEADER
REVECT

WRONG
F QAME
CHECK

100816
LOW

L ARGE
OVERFL

77617 ;LO BYTE, HI NIBBLE MASK
77760 ;LO BYTE, LC NIBBLE MASK

;DRIVE TIMEOQUT (ODE
JHEADER COMPARE FAILURE CODE
REVECTOR NEEDED (ODE

. ;FIRST WORD NOT START FRAME (OODE
. ;FRAMING ERROR (ODE

nonn

Hnn

;CHECKSUM ERROR CODE

NUMBER OF WORDS EXCEEDS 7064

!
]
.
Z
4
P
A
8
1
2 :DM BUFFER ADDRESS IS LESS THAN 714

BIT MASK

. ;BLOCK NUMBER TOO LARGE
. ;SECTOR NUMBER LARGER THAN 16 BITS

nu
N =

SEQ 0028
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UDA DM PROGRAM PARAME TERS

= OV ~NOPNE W —=OV0~NON NS W=

PONIAY = b et e 2 D b b d
gV

000000
000001
000002
000003
000004
000005
C0C006
000007
000910
000011
000012
000013
000014
000015
000016

00001
000002
GO0004
000100
000400
100000

000204
000006
000201
000213
000014
000005
000207
000210
000011
000216
000012
000176
000175
000170
000167
000366
000350

000000
000400
001000
001400

JMAINTANENCE READ/WRITt REQUEST NUMBERS

TIMSIZ - 0.
T2DLL = 1.
regcmp = 2.
T4MPRM = z.
T4UPRM = 4,
T4RR1 = 5.
T4BB2 = 6.
T4SOFT = 7.
T4SEEK = 8.
T4MXFR = 9.
JTOTST = 10.
ERRMES = 11.
ERRM( = 12.
MESSAG = 13.
DONE = 14,
: OTHER BIT DEFINITIIONS
RCVRDY - 1
ATTN = 2
RCVERR = 4
AVAIL = 100
XMTERR 400
KWRDY = 100000
SDI (OMMANDS AND RESPONSES
DISCON = 204
ERECOV = 6
CHGMOD = 201
DRVONL - 213
DRVRUN = 14
DRVCLR = 5
GETCHR = 207
GETSUB = 210
GETSTA - 11
IRECLB = 216
INSEEK = 12
COMPLT = 176
UNSSUC = 175
(HRRES = 170
SBCRES = 167
STSRES = 366
ECHOC 350
. ERROR CODES
FTLSYS = 0
FTLDEV = 400
ERHARD = 1000
ERSOFT = 1400

SEQ 0029

;GET FREE MEMORY PARAMETERS

;DOWNL INE LOAD DRIVE DIAGNOSTIC
JMANUAL INTERVENTION TEST 2 PROTOCOL
JGET MASTER PARAMETERS FROM SW QUESTIONS
JGET UNIT PARAMETERS FROM HW QUESTIONS
;GET BAD BLOCKS (1 THRU 14)

;GET REST OF BAD BLOCKS (15 AND 16)
JADD TO SOFT ERROR AND ECC COUNT

JADD 1 TO SEEK COUNT

JADD TO MEGABITS READ AND WRITTEN

JGET UNITS TO TEST

JPRINT ERROR MESSAGE

JTEST 4 ERROR REPORTING

; INFORMATION MESSAGE

JMARK DM PROGRAM AS NO LONGER RUNNING

RECIEVER READY 1 - READY

ATTENTION BIT FOR RETURN DRIVE SIGNALS Xf(
RECIEVER ERROR

AVAILABLE 1 = AVAILABLE

TRANSMIT ERROR

; IF SET, UDA IS ABLE TO READ AND/OR WRITE TO DRIVE

DISCONNECT DRIVE

ERROR RECOVERY

CHANGE MODE

DRIVE ONL INE

; DRIVE RUN

; DRIVE CLEAR OPCODE

; GET CHARACTERISTICS

; GET SUBUNIT CHARACTERISTICS

GET STATUS

RECAL IBRATE

INITIATE SEEK

SUCCESSFUL COMPLETION

UNSUCCESSFUL COMPLETION

GET CHARACTERISTICS RESPONSE

GEY SUBUNIT CHARACTERISTICS RESPONSt
GET STATUS RESPONSE

5 DIAGNOSTIC ECHO COMMAND AND RESPONSE

s %a %y %,

S e %y S, %,y N,y e N, N,

SYSTEM fATAL ERROR
DEVICE FATAL

HARD ERROR

SOFT ERROR
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TEST & SPECIFIC INFORMATION

} .SBTTL TEST & SPECIFIC INFORMATION

3 TEST & SPECIFIC INFURMATION _

4 ;

s »

9 CONSTANTS

8 000377 SCTWRD = 255. : NUMBER OF WORDS IN SECTOR TO FILL

9 000105 INTEDC = 69. : INITIAL EDC VALUE

10 000061 TLEN.U = U.LGRP+1 : UNIT PARAMETER LENGTH

}} 007717 FIRSTU = HIMEM=TLEN.U : LOCATION OF FIRST UNIT PARAMETER BLOCK
;3 : UNIT PARAMETER OFFSETS

4 ;

15 00000C U.NEXT = 0. : POINTER TO NEXT UNIT (RING LINKED LIST)
16 000001 U.SUBP = U.NEXT+1 : 4 WORDS OF SUBUNIT PARAMETER POINTERS
17 000005 J.TIMO = U.SUBP+4 : AREA TO STORE VARIOUS TIMEOUT VALUES

18 000006 U.RWIO = U.TIMO+1 ; READ/WRITE TIMEOUT AREA

19 000007 U.SFEK = U.RWTO+1 ; NUMBER OF SEEKS ISSUED

20 000010 U.NFUN = U.SEEK+1 ; NEXT FUNCTION ADDRESS (FOR DEFERRED CALLS)
21 000011 U.PAT - U.NFUN+1 ; PATTERN NUMBER TO WRITE

22 000012 U.CCNT - U.PAT+1 ; CURRENT COUNT OF T/G LOOPS

23 00074 U.PCTG = U.CCNT+2 : POINTER TO CURRENT TRACK OR GROUP

26 000015 U.CTRK = U.PCTG+1 : TRACK COUNT FOR GROUP OPERATIONS

25 000016 U.NSEC - U.CTRK+1 : NUMBER OF SECTORS R/W THIS TRY

26 000017 U.MSEC = U.NSEC+1 ;: NUMBER OF SECTORS TO BE R/W

27 000020 U.TSEC = U.MSEC+1 ; NUMBER OF SECTORS TO BE R/W THIS OP

28 000021 U.CSEC = U.TSEC+1 : COUNT OF SECTORS R/W SO FAR

29 000022 U.MASK = U.CSEC+1 ; UNIT MASK FOR XFC CALLS (0001 - 1000)
20 000023 U.WRIT = U.MASK+1 ; WRITE PROTECTION STATUS

31 000024 U.ELEV = U.WRIT+1 : CURRENT ERROR RECOVERY LEVEL

32 000025 U.RTRY - U.ELEV+1 : MAXIMUM NUMBER OF READ RETRIES

23 000026 U.MLEV - U.RTRY+1 ; MAXIMUM NUMBER OF ERROR RECOVERY LEVELS
34 000027 U.ECCT = U.MLEV+1 : ECC THRESHOLD

35 000030 U.SDIS U.ECCT#+1 : SDI SHORT TIMEOUT

26 000031 U.SDIL = U.SDIS+1 : SDI LONG TIMEOUT

37 000032 U.WPRT - U.SDIL+1 : MASK TO WRITE PROTECT READ-ONLY DRIVES
28 000033 U.PARM = U.WPRT+1 ; UNIT PARAMETER WORD

29 000034 U.SUBU - U.PARM+1 ; SUBUNIT OFFSET (0 - 3)
40 000035 U.MBN = U. SUBU+1 : MASTER L/DBN
41 000037 U.CBN = U.MBN+2 : CURRENT L/DBN FOR START OF CHAIN

42 000041 U.RBN = U.CBN+? : RBN TO BE READ/WRITTEN [F LBN REVECTORED
43 000043 U.copy - U.RBN+2 : NUMBER OF RCT COPIES ON EACH SUBUNIT

44 000044 U.CCOP - U.COPY+1 : CURRENT RCT COPY THAT WE'RE WORKING ON
45 000045 U.RWER - U.CCOP+1 : ERROR (IF ANY) ON THE LAST R/W

46 000046 U.RVER = U.RWER+1 : ERROR THAT OCCURRED BEFOR THE REVECTOR OPERATION
47 000047 U.SNUM - U.RVER+1 ; & WORDS THAT HOLD THE SUBUNIT LOGICAL NUMBLRS
48 000053 U.CCYL = U. SNUM+4 : CURRENT CYL INDER
4G 000055 U.CGRP - U.CCYL#+2

50 000056 U.LCYL = U.CGRP+1 : LAST CYLINDER SEEKED "0

g; 000060 U.LGRP = U.LCYL#2 : LAST GROUP SEEKED 10

22 : SUBUNIT PARAMETER QFFSET
55 000000 S.PARM = 0. : SUBUNIT PARAMETER WORD

56 000001 S.SDCL - S.PARM+1 : STARTING DIAGNOSTIC CYLINDER

57 000003 S.PAT - S.SDCL+2 : PATTERN 10 USE FOR WRITES
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TEST & SPECIFIC INFORMATION

58 000004 S.TRKL = S.PAT+1 ; NUMBER OF SECTORS N ONE TRA(CK
59 000005 S.SCHR = S.TRKL+1 ; POINTER TO SUBUNIT (HARACTERISTICS
60 000006 S.MEGR - S.SCHR+1 : SECTORS READ (UP TD 245)

61 000007 S.MEGW = S.MEGR+1 : SECTORS WRITTEN (UP TO 26%)

67 000010 S.BADP = S.MEGW+1 : POINTER TO BAD BLOCK AREA

22 00001 S.BESS = S.BADP+1 : START OF BEGIN/END SETS

65 : IF TRACK/GROUP { IMITS ARE GIVEN, THE SUBUNIT PARAMETERS HAVE THE
2? . FOLLOWING FIELDS ADDED TO THEM

68 0000MN S.MINT = S.RESS : MAXIMUM TRACK/GROUP COUNT

€9 000013 S.TGUF = S.M(NT+2 : ORIGINAL TRALK/GROUP OFFSET

7 000015 S.TGSS = S.TGGF +2 : START OF TRACK/GRCUP SETS
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NO NS WN =OO® NN N B —

D d d i wd d

18

000001
0000C2

100000
040000
020000
010000
004000
002000
0010C0
00040C
000200
000100
000040
000020
000004
00001

020000
010000
004000
002000
001000
000200

000100
000040
000020
000010

000004
000002

000001

s %ete TICTe va v
*
wr
~ —
=X
D —

DROP
IN]TW
RESEEK
DIREC
NEWSUB
SEKINP
FTIME
REVEC
RBMNBN
REDWRT
REVINP
DATERR
RETRY
RCLB

DCYLS
ECCCHK
RONLY
WONLY
RTRIES
ONLYCL

SFQ._cK
BEUSED
TRACKS
WCHECK

WCHKAL
DATCMP

BCMPAL

DuMMY SDI CONTROL BLOCK CFFSET.

1 :
P4 :

UNIT PARAMETER BITS (U.PARM(RS)Y)

"wH N

L d

é
[ ]

H o ny

100000 ;
40000 :
20000 ;
10000

4000

2000

1000

400 :
200 :
100 :
40

20 :
4

PARAMETER BITS (S.PARM(R4)

20000 ;
10000
4000
2000
1000 :
200 ;

SEQ 0032

DUMMy SD] SEARCM LIMIT
DUMMY POINTER TO SUBUNIT (MHAR=S

DROP BIT (SET IF UNIT OR SUBUNIT DROPPED)
INITIAL WRITE (SET IF INITIAL WRITE IN PROG)
I[F 1, INDICATES THAT A SEEK IS NECESSARY

: DIRE_TION (SET JF SEQUENTIAL ACCESSES DECREASING)
; SEY IF ZFQUENTIAL SEEKS MOVED TO NEW SUFUNIT

; SEtK IN » ROGRESS =~ SET [f TRUE

; FIRST TIME FLAG = SET FOR INIT CODE

; REVECTOR BIT (SET IF BLOCK REVECTORED)

; SEE ]f WORKING ON RBN

; REDWRT (READ OR WRITE [N PROGRESS SET [F WRITE)
; REVECTORING OPERATION [N PROGRFSS

; DATA ERROR [F StT

; iF CLEAR, START RETRIES AT ZERO

; RECALIBRATION BIT (SET IF RECALIBRATE JUST DONE)

)
DIAGNOSTIC CYLINDER tLAG (SET IF DBNS)

5 1 4F ECC CORRECTION ALLOWED  MASTER BI!TS
; READ ONLY (SET [F READ ONLY)

; WRITE ONLY (SET IF WRITE ONLY)

; 1 IF RETRIES ALLOWED

SET IF ONLY CYLINDERS SPECIFIED

; USED DURING SETUP ONLY

40 :
20 ;

WCHECK |

DATCMP |

; SEQUENTIJAL SEEK (START UP TESTING ONLY)

BEGIN/END SETS (USED IF SET)

TRACKS OR GROUPS (TRACK IF SET)

WRITE CHECK BIT (IF SET, WRITE (HECK WwILL BE DONE)
S ALSO USED FOR IHE UNIT PARAMETERS

; SET If WRITE CHECK ALWAYS TO BE DONE
; DATA COMPARE (SET |F DATA COMPARE TO BE DONE)

S ALSO USED FOR THE UNIT PARAME TERS

; SET IF DATA (OMPARE ALWAYS TO BE DONE
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"WMACRC DEF IN]TIONS

} .SBTTL MACRO DEF INITIONS

3 : DIAGNOSTIC MACRD FOR TEST4 QVERLAYS
S ) LMACRO DIAGSS

6 ST $$DIAG+$DIAGS

7 BEQ .46

8 MOV #60000,R0

9 MOV RO.a$SDTAG+$D[AGS
10 BR Y
}; $DIAGS = $DIAGS + 1

.ENDM
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| MACRO DEF INITIONS

} : MESSAGE (ONTROL TABLE MACRO

g .MACRO MSG CMDBUF ,(MDSZ,RPLBUF ,RP _SZ,SUCCOM

4 .WORD C(MDBUF ;ADDRESS OF COMMAMD

5 .WORD CMDSZ :SIZE OF COMMAND [N BYTES

6 .WORD RPLRUF :ADDRESS OF REPLY

7 .WORD RPLSZ :SIZE OF REPLY IN WORDS

8 .IF NB NUMBER

9 .WORD SUCCOM : SUCCESSFUL COMPLETION (ODE
10 END{
1 .ENDM




—
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MACRO DEF INITIONS

.MACRC BC(S LAB..

8CC .2
BR Lw..

b =

.ENDM
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"MACRO DEF INITIONS

PUSH REGISTER MACRO

.MACRO PUSH R9
.IRP X,<R%9>

.ENDR
.ENDM

: POP REGISTER MACRO

.MACRCO POP R9
LJRP X,<R9>

.ENDR
. ENDM

]

| MOV X,=(SF)

MOV (SP)+ X

o D b b b
VN LMANN = O D00 NN NNy —
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UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JuL-81 11:25:16 PAGE 13

"MACRO DEFINITIONS

- D dnd d D nd d nd d wnd
OO0 NOWVE NN = 0O 000 NN Wi —

MOND
g

:ERROR MA(CROS

; THESE MACROS ARE CALLED TO REPORT ERRCRS TO THE HOST PROGRAM.

;THE MACRO NAMES ARE : ERRSF, ERRDF, ERRHRD, ERRSFT. EACH RESULTS IN THE HOST

JBEING REQUESTED TO REPORT THE ERROR.

;ARGUMENTS:

.
[

(MS$) MESSAGE POINTER
(P1%) PARAMETER #1
(P2%$) PARAMETER #?
(P3%) PARAMETER #3
(P4%) PARAMETER A«
(P5%) PARAMETER #5
(P6%) PARAMETER #6
(P7%) PARAMETER #7
(P8%) PARAMETER #8&

D00 NN NN —

-~

:THE MESSAGE POINTER MUST POINT TO AN ADDRESS IN THE OVERLAY 'MS’" [MMEDJATELY
;FOLLOWING THE MAIN CODE. ANY ADDRESS MODE MAY BE USED (E.G. #MS1, aRZ2),
:¥SEPQ?2§ESS MUST CONTAIN AN ASCII FORMAT STRING TO DETERMIMN® THE MESSAGE

; THE PARAMETER ARGUMENTS ARE OPTIONAL. THEY SHOULD BE SUPPLIED ONLY WHEN
;THERE 1S DATA TO BE PASSED TO THE HOST THAT WILL BE USED [N PRINTING THE
JMESSAGE. THESE PARAMETER ARGUMENTS ARE THE ADDRESS OF DATA TO BE PASSED
JUSING ANY ADDRESSING MODE DESIRED.

JALL REGISTERS ARE RETURNED UNCHANGED.

IT SHOULD SE NOTED THAT ARGUMENTS

:CONTAINING SOMETHING OTHER THAN A REGISTER NAME (E.G. #100 OR MEMADR)
JASSEMBLE TO INSTRUCTIONS THAT SAVE AND RESTORE A REGISTER ON THE STA(K,

.MACRO ERRSF MS$,P1$,P2$,P3$ P48 P58, P6S P78, P8S
.NARG ARGS$

.RADIX 10

Egpggs 0.MS$,P18,P2%,P3%,P4%,P5%,P6S,P78,P8%, \ERRN
-EN

.MACRO ERRDF MS$,P1%,P2$,P3%,P4%,P58,P6%,P7%,P8S
NARG ARGS$

.RADIX 10

Egagzs 1,M58,P1%,P2%,P3%,P4%,P5%,P6S,P7$,P8%, \ERRN
.EN

.MAE?? ERRHRD MS$ P1%,P2%,.P3%,P4S,P5%,P6S,.P7%,P8S
.NL

.NARG ARGSS$S

.RADIX 10

ERTU?S 2.M5%,P1%,P28,P3%,P4S ,P5%,P6S P78, P8BS, \ERRN
.LIS

.ENDM

.MACRO ERRSFT MS$,P1%,P2% P3%,P4S P58 P6S P78 ,PBS
.NARG ARGS$

RADIX 10

ERRORS 3,MS$,P1%,P2%,P3%,P4%,P5%,P68,P78,P8S, \ERRN
. ENDM

SEQ 0037
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MACRO DEF INITIONS

:THE FOLLOWING MACRO ACTUALLY PROCESSES THE ERROR CALL TO THE HOST PROGRAM

.MACROIERQORS ETS,MSS,P1S,P2%,P3S,P4LS PSS, PES,P/7S,PBS  ERRNS
RADIX
PRMS=ARGS$-1
.IF LT ,<PRMS>
.ERROR;NOT ENOUGH ARGUMENTZ IN ERROR CALL

1
2

3

A

5

6

7

8 ENDC

9 REGS$=-1

10 .11F GE,<PRMS-8.>,PARGS. F8%

1 .11F GE,<PRMS-=7.>,PARGS. P7$

12 .1IF GE,<PRMS-6.>,PARGS. P6$

13 JJIF ot ,<PRMS~5.>,PARGS. P5$

14 .1IF GE.,<PRMS=~4.>,PARGS. P4$

15 .1IF GE,<PRMS-3.>,PARGS. P3%

16 .11F GE.<PRMS-2.>,PARGS. P2%

17 .JIF GE.<PRMS-1.>,PARGS. P1$

18 .IF GE REGS$®
19 RSTR$® \REGS$S
20 LENDC
21 LRADIX 10
22 LIST
23 CALL RERROR :ERROR # ERRNS'.
24 .NLIST
25 . .RADIX 8
26 LIS
27 .WORD <PRMS*2000>+<ET$+400>+ERRN
28 .WORD MS$

29 NLIST

30 ERRN=ERRN+1

31 .ENDM
32
33 .MACRO PARGS..ADDR$

34 .NTYPE FTYPES,ADDRS

35 .IF EQ,<PTYPESE70>

36 .IIF EQ,<PTYPE$&7>-REGS$.RSTR® \REGS$S

37 LIST

38 MOV ADDRS,-(SP)
209 NLIST
40 JIFF
41 JIF EQ,<PTYPE$E7>~1 ;PICK A REGISTER TC USE
2% I?EGUS=2 JSELECT R2 'F R1 IS USED IN PARAMETER FETCH
44 REGU%=1 ;OTHERWISE USE R?
45 .ENDC
46 .IF NE,<REGU$-REGSS$> ;IF REGISTER NOT ALREADY SAVED
&7 .IF GE_,REGSS$
zg ERgERS \REGS$® JRESTORE CURRENT SAVED REGISTER

.EN
29 ESSgRS \REGUS$ ;THEN SAVE SELECTED REGISTER
.EN
52 GETP$ \REGSS,ADDR®
53 LENDC

54 .ENDM
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MACRO DEF INITIONS

.MACRO SAVR$ REGN
LLIST

.NLIST
REGS$-REGN
.ENDM

«MACRO RSTR$ REGN
LLIST

NLIST
REGS$=-1
. ENDM

.MACRO GETP$ REGN,ADDR$
LLIST

MOV R'REGN, SAVREG

MOV SAVREG,R'REGN

MOV ADDRS,R'REGN
NLIST MOV R'REGN,=(SP)
.ENDM

O YNV WN =00 NN SN -

[ QISR W I S i T )
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MACRO DEF INITIONS

—_— ) e B ) D ) b —h b
VB WN =000 YO N W) -

nJy
OO0~

PRIMARY
.MACRO
ERROR
.ENDM

.MACRO
.IF

.IFF

.ENDC
.IF

.IFF
.ENDC

.ENDM

.MACRO
ERROR

.ENDM

.MACRO
ERROR

.ENDM

.MACRO
ERROR

.ENDM

.MACRO
-RADIX
NUMPTR
MOVMSG

. IRP

MOVMSG
NUMPTR
.ENDR

ERROR REPORTING (TEST 4)

SOFTER  NUM,ARGS
#ERSOF T ,NUM, <ARGS>

RFPSFT SFTFLG,ECCFG
NB,SFTFLG

NBECCFG

HARDER NUM,ARGS
#ERHARD ,NUM, <ARGS>

DEVFTL NUM,ARGS
H#FTLDEV ,NUM, <ARGS>

SYSFTL NUM,ARGS
#F TLSYS ,NUM, <ARGS>

gSROR TYPE ,NUM,ARGS

- 5
#ER'NUM., 4
NB ., <ARGS>
X,<ARGS>

X, \NUMPTR

= NUMPTR ¢ 1

MOV
MOV

MOV
CLR

MOV
(LR

PUSH
MOV
ADD
ADD
MOV
MOV
CALL
POP

MOV
MOY

MOV
MOV

MOV
Mov

#ERRMES ,R2
RZ2.0UT.RG

#1,0UT.02
ouT.02

#1,0UT.03
ouT.03

RO

AU . SNUM, RO
R5,R0
U.SUBU(RS) RO
(RO),0UT.O1
#T4LSOFT RO
HOSTRQ

RO

AERRM(C ,R2
ReZ.,0OUT.RQ

HERRMC ,R2
R2,0UT.RQ

HERRM(C ,R2
RZ.,0UT.RQ

CEQ 0040
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—t e ek e QOO
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NUMPTR

NJMPTR

NUMPTR

UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JUL-81 17:25:°6 PAGE 16-1

.ENDC

.RADIX
.ENDM

.MACRO
"RADIX
_IRP

MOVMSG
_ENDR
"RADIX
" ENDM

.MACRO
+RADIX
. IRP

MOVMSG

.ENDR
.RAD . X
.ENDM

.MACRO
.IF
LIFF

.ENDC
.ENDM

.MACRO
IF
NDERR
JAFF
NDERR
.ENDC
.ENDM

.MACRO
IF

JIFF

LENDC
.ENDM

ME SSAGE

MACRO
.RAD X
NUMPTR
MOVMSG

MOV
BIS
mMov

ggRROR STNUM,ARGS
STNUM
X, <ARGS>

X, \NUMPTR
NUMPTR + 1

ESRORC ARGS
X, <ARGS>

X.\NUMPTR
NUMPTR + 1

MOVMSG ARG, INDX

LT,INDX~-10
MOV

MOV

ENDERR POS
NB,POS
POS

\NUMPTR

NDERR  POS
NE.,POS
BIS

(LR

REPORT ING MA(CRO
QSSG NUM,ARGS

3
#MS 'NUM, 2

ANUM,0UT.02
TYPE,OUT.0Z
®.,0UT.0

ARG,0UT.0' INDX

ARG,0UT. ' INDX

#PQS ,ERRPOS
ERRPOS

SEQ 0041

; SET THE POSITION
; CLEAR THE POSITION
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MACRO DEF INITIONS

OV AWN = O V00NN NN —=O 000NN

e N S S PO T W S U G G G
WWIN N WNWIN NN N PONON PO PN — 22 2 —

— il b
£H NN
OV~

141
142
143
144
145
146
147
148

F

. IRP
MOVMSG
NUMPTR
.ENDR
.ENDC

.RADIX
.ENDM

.MACRO
.RADIX
NUMPTR
MOVMSG
.IF

. 1RP
MOVMSG
NUMPTR
.ENDR
LENDC(

.RADIX
.ENDM

NB , <ARGS
X,<ARGS>
X, \NUMPT

MSSGE
10

#'NUM, 2
NB, <ARGS
X, <ARGS>
X, \NUMPT

>

R
NUMPTR + 1

NUM,ARGS
3
>

R
NUMPTR + 1

PUSH
MOV
ADD
ADD
MOV
MOV
CALL
POP

PUSH
MOV
CALL
POP

<RO,R1>
#U.SNUM R1
RS5.R1
U.SUBU(RS) R1
(R1),0UT.01
#MESSAG,RO
HOSTRQ
<R1,RO>

<RO,R1>
#ME SSAG,RO
HOSTRQ
<R1,R0>

SEQ 0042
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MACRO DEF INITIONS

N=2OVONONN NN 2O D0 NN N Wy —

PININD —2 = ot b d o el e

JRETURN DRIVE STATUS MACRC WITH ERRCR REPORTING

1s:

.MACRO
NLIST
.NLIST
LIST
CALL
BIT
BEQ
BlT
BEQ
ERRHRD
B8R
ERRHRD
BR

NLIST
NLIST
.. IST
LLIST
. ENDM

DSTAT ,LABS E1,EZ

MEB
ME

RDSTAT
#10000,R1

2%
#4000,R1
1%

E1

LABS

E2

LARS

ME
MER

S By %y B, B, 9, 9, %,

GET DRIVE STATUS
SEE IF ANY ERRORS

IF NO ERROR, BRAN(CH

SEE IF XMIT ERROR
If SO, BRANCH

REPORT INVALID STATUS ERROR

BRANCH TO DONE
REPORT XMIT ERROR

; BRAN(H TO DONE

SEQ 0043
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MACRO DEF INITIONS

Nelo JRNTa RV R o VA0 B

XOR THE C(ONTENTS OF TWO REGISTERS

.MACRO RXOR REGT,REG2
MOV REGZ,=(SP)
81C REGT,REGZ

®e s %, 0,

81C (SP)+ ,REG1
BIS REGT,REG?
.ENDM

SAVE REGISTER REGZ
CLEAR COORESPONDING B
CLEAR (OORESPONDING 8
OR WHAT'S LEFT

17S |
I7S 1

N PE
N RE

G
61

SEQ 0044
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MACRO DEF INITIONS

; ; SD] INTERCHANGt WITH DRIVE WITH ERROR REPORTING

b .MACRO TALKX ERRLAB,E1,E2

o NLIST

5 .NLIST MER

6 LIST MF

/4 LLIST

8 CALL TALKER ; INITIATE SDI INTFRCHANGE
9 TST R3 : SEE IF ERROR QCCURRED
10 B8EQ 12% . IF NOT, BRANCH

n 8PL 11% . IF SO, BRANCH

12 ERRHRD E1,SEND COMMAND ERROR

13 BR ERRLARB

16 M ¥ ERRHRD E2;RECEIVE COMMAND ERROR

'5 8R ERRLAR

16 12%:

17 NLIST

18 NLIST  ME

19 LIST  MER
20 197

21 ENDM
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START OF TEST (ODE

1 _SBTTL START OF TEST (ODE

% STHE FOLLOWING IS FOR DEBUG PURPCSES ON Y. (AN BE NOP OR BREAXPOINT.

é CO0714 114007 CLR RO ; CHANGE TO BREAKPOINT FOR DERUG
¢ SINITIALIZE STACK

8 O0C715 104206 001357 MOV #STACK,SP :SET UP STACK POINTER

9 000717 001%0 8R START BRANCH OVER SUPPORT (ODE
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RNSTAT = GET DRIVE'S REAL TIME DRIVE STATE

NNy -

N =V NN WO 00

POPUN = ard e d ) e e md i

™)
N

000720

000750

100463
100467
104203
060007
103201
102201
010737
117403
050724
104201
000746
102201
050746
117403
050724
106201

104267
104263
000000

000003

014000
000400

010000
000004

014000

SBTTL
RDSTAT:

"RETURN DRIVE STATUS
;STATUS RETURNED IN DM REGISTER 1

) PUSH  <R3.RO>

MOV #3,R3
STATLP: XFC STATUS

BIC #16000,R1

BIT AXMTERR ,R1

BEQ STATOK

DEC R3

BNE STATLP

MOV #10000,R1

B8R STATEX
STATOK: BIT #RCVERR ,R1

BNE STATEX

DEC R3

BNE STATLP

MOV #164000,R1
STATEX: POP <RO,R3>

RE TURN

ta B %o W,y W, U, W, b, N,

RDSTAT = GET DRIVE'S REAL TIME DRIVE STATE

SAVE R3 AND RO
MOV R3,=(SP)
MOv RO,=(SP)
ALLOW ONLY 3 ERRORS
GET DRIVE®S STATUS
CLEAR ERROK PASSING BITS
(HECK XMIT ERRORS
[F NO ERRORS, BRAN(H
DECREMENT TRANSMIT ERROR (OUNT
IF ERROR COUNT [INCOMPLETE, BRAN(H
FLAG AS TRANSMIT ERROR
BRAN(CH
RECIEVFR ERRORS
If VALID, BRAN(H
DECREMENT ERROR (OUNT
if ERROR CUUNT NON-ZERC, BRANCM
FLAG AS INVALID STATUS ERROR
RESTORE RO, R3
MOV (SP)+ RO

MOV (SP)+,R3
RETURN TO (ALLING MODULE

SEQ 0047




JDAT1 UNIBUS ADDRESSING
HOSTRQ = HOST REQUEST -

i
P4
3
4
5
6
?
8
9
0
1
2

!
1
1

2OV NCnNISW

PINVRY =t b d e s
~N

23

29

000751

000751
000751
000752
000753
000754
000756
00076C
000762
000763
000764
000765
000767
000771
000772
000774
000776
000777
001000
001001
001002
001002
001003
001004
01005

100467
100461
100462
104070
104207
104201
060016
115001
050756
104207
104201
060017
104207
104201
114002
100272
117401
030777

104262
104261
104267
000000

MACRO X04.00 9-JuL=-81 1°:25:16 PAGE 22
REPORT FRRORS, MEGABYTES TRANSFERRED,

001006
001006
000036

001044
000036

001007
000034

LSBRTTL
HOSTRQ:

HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGARYTES TRANSFERRED, ETC(.

:SEND REQUEST BUFFER TO HOST AND WAIT FOR RESPONSE.
;CLEAR ARGUMENT AREA OF QUT BUFFER IN PREPARATION
;FOR NEXT HOSTRQ (CALL.

LINPUTS:

SNDAGN:

CLRBUF :

RO - HOST REQUEST NUMBER
OUT BUFFER LOADED WITH DATA

PUSH <RO,R1,R2>
MOV RO,=(SP)
MOV R1,-(SP)
MOV RZ2,=(SP)

MOv RO,OUT.RQ :STORE REQUEST NUMBER IN BUFFER

MOV #0UT.RQ.RO :SEND BUFFER TD HOS™

MOV #BUFSIZ.R1

XFC MRD

TST R1 ;CHECK FOR ERROR

BNE SNDAGN ;IF ERROR, TRY AGAIN

MOV #IN.RQ,RO JWAIT FOR RESPONSE FROM HOST

MOV #BUFS]Z R

XFC MWR

MOV #0UT.01,R0O :CLEAR ARGUMENT WORDS IN BUFFER

MOV #0UT.29-0UT.01,R1

(LR R2

MOV RZ2,(RO)+

DEC R1

BPL CLRBUF

POP <R2.R1,RO>
MOV (SP)+,R?
MOV (SP)+,R1
MQv (SP)+,RO

RE TURN

SEQ 0048
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HOSTRQ - HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

;STORAGE AREA FOR MAINTENANCE WRITE AND READ BUFFERS
;0UT BUFFER = DATA TO SeEND TO HOST

:
2

;

S 001006 000000 QUT.RQ: .WORD 0 :HOST REQUEST CODE
6 001007 000000 OUT.01: .WORD O ;DATA ARGUMENT 1
7 001010 000000 OUT.02: .WORD 0 ;DATA ARGUMENT 2
8 001011 000000 oUT.03: .WORD 0 :DATA ARGUMENT 3
9 001012 000000 0JT.04: .WORD 0O ;DATA ARGUMENT &
10 001013 000000 OuUT.05: .WORD 0 ;DATA ARGUMENT 5
11 001014 Q00000 QUT.06: .WORD O ;DATA ARGUMENT 6
12 001015 000000 QUT.07: .WORD 0 ;DATA ARGUMENT 7
13 001016 000000 ouUT.08: .WORD U ;DATA ARGUMENT 8
14 001017 000000 oUT.09: .WORD 0 :DATA ARGUMENT 9
15 001020 000000 QUT.10: .WORD 0 :DATA ARGUMENT 10
16 001021 000000 OUT.11: .WORD 0 :DATA ARGUMENT 11
17 001022 000000 ouT.12: .WORD 0 ;DATA ARGUMENT 12
18 001023 00000C OUT.13: .WORD 0 :DATA ARGUMENT 13
19 001024 000000 QUT.14: .WORD O ;DATA ARGUMENT 14
20 0C1025 000000 QUT.1S: .WORD 0 ;DATA ARGUMENT 15
21 001026 000000 OuT.16: .WORD O :DATA ARGUMENT 16
22 001027 000000 QuUT.17: ,WORD 0 ;DATA ARGUMENT 17
23 001030 000000 QUT.18: .WORD 0O :DATA ARGUMENT 18
24 001031 000000 OUT.19: .WORD 0 :DATA ARGUMENT 19
25 001032 000000 ouT.20: .WORD O :DATA ARGUMENT 20
26 001033 000000 OUT.21: .WORD 0 ;DATA ARGUMENT 21
27 001034 000000 OuUT.22: .WORD 0 ;DATA ARGUMENT 22
28 001035 000000 OuUT.23: .WORD 0 :DATA ARGUMENT 23
29 001036 000000 QuUT.26: .WwORD O ;DATA ARGUMENT 24
30 001037 000C0C OUT 25: .WORD O :DATA ARGUMENT 25
31 001040 000000 QuT.26: .WORD 0 :DATA ARGUMENT 26
32 001041 000000 0UT.27: .WORD 0 ;:DATA ARGUMENT 27
33 001042 000000 ouT.28: .WORD 0 :DATA ARGUMENT 28
%g 001043 000000 OUT.29: .WORD 0O :DATA ARGUMENT 29
%7 :IN BUFFER - DATA RECEIVED FROM HOST
38 001044 000000 IN.RQ: .WORD 0 ;HOST REGUEST CODE (ECHO)
39 001045 000000 IN.O1: .WORD O ;DATA ARGUMENT 1
40 001046 000000 IN.O2: .WORD O ;DATA ARGUMENT 2
41 001047 000000 IN.O3: LWORD 0 ;DATA ARGUMENT 3
42 001050 000000 IN.O4: _WORD 0 :DATA ARGUMENT 4
43 001251 000000 IN.0S: .WCRD 0O :DATA ARGUMENT 5
44 001052 000000 IN.O6: .WORD O :DATA ARGUMENT 6
45 001053 000000 IN.O7: .WORD O :DATA ARGUMENT 7
46 001054 000000 IN.O8: .WORD O :DATA ARGUMENT 8
47 001055 000000 IN.09: .WORD O ;DATA ARGUMENT O
48 001056 000000 IN.10: ,WORD O ;DATA ARGUMENT 10
49 001057 000000 IN.11:  _WORD 0O ;DATA ARGUMENT 11
50 001060 000000 IN.12: .WORD O ;DATA ARGUMENT 12
51 001061 (000000 IN.13:  .WORD 0 :DATA ARGUMENT 13
52 001062 (000000 IN.14: _WORD 0 :DATA ARGUMENT 14
53 001063 000000 IN.15: .WORD 0 :DATA ARGUMENT 15
54 001064 000000 IN.16: .WORD 0 ;DATA ARGUMENT 16 o
55 001065 (000000 IN.17: L.WORD 0 ;DATA ARGUMENT 17
56 001066 000000 IN.18: L.WORD 0 ;DATA ARGUMENT 18
57 001067 000000 IN.19: .WORD 0 :DATA ARGUMENT 19
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HNSTRQ = HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

58 007020 00000C IN.29: .WORD 0 ;DATA ARGUMENT 20
59 001071 000000 IN.21:  ,WORD O ;DATA ARGUMENT 21
60 001072 000000 IN.22: .WORD 0 ;DATA ARGUMENT 22
61 001073 000000 IN.23: _WORD O ;DATA ARGUMENT 23
62 001074 000000 IN.24: .WORD 0 ;DATA ARGUMENT 24
63 001075 000000 IN.25: .WORD 0O ;DATA ARGUMENT 25
64 001076 000000 IN.26: .WORD 0 ;DATA ARGUMENT 26
65 001077 000000 IN.27:  .WORD 0 :DATA ARGUMENT 27
66 001100 000000 IN.28: .WORD 0 :DATA ARGUMENT 28
67 001101  00000Q IN.29: _WORD 0O ;DATA ARGUMENT 29
68 000036 BUFSIZ = . = IN.RQ ;SIZE OF BUFFER




UDAT1 UNIBUS ADDRESS]
HOSTRQ = HOST REQUEST

VIS AN =2 OO0 NN N B wh) =

— ok = D
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O
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— D el ied ed cmd ) e b i d e d b
Vi wWnon

N=NOS WO

001150
001151

100461
100464
104237
104231
060004
115001
017114
104203
001145
106203
071122
104304
001124
104304
104137
104631
060005
115001
011144
106201
011137
104013
001145
117404
051124
104203
001145
114003

104264
104261
000000

000012
000024

NG

MACRO X04.00 S=JuL=-81 17 :25.1A PAGE 24
REPORT ERRORS, MEGABYTES T&~ANSFERRED,

100001
001360
001150
001151
060001

000001

000001

LINPUTS :

L4
-
LJ
-
LJ

¢ IR

TALKER:

TALK1A:

1%:
TALK1R:

1%:

TALKZ2A:
TALKZB:

SDISTO:
SDILTO:

.IF
NLIST
.IFF

NE, "ESTS

TALKER SENDS AND RECEIVES AN SDI INTERCHANGE

RZ2 = SDI INTERCONNECT

R3 -~ POINTER TO COMMAND TABLE CONTATNING APPROPRIATE COMMAND
SDILTO/SDISTO SDI LONG AND SHORT TI1MEOQUTS, RESPECTIVELY

RO - RETURN OP CODE FROM UNIT

R3 - ERROR (ODE - 0 = NO ERROR, 1 = RECEIVE ERROR, 100001 = SEND ERROR

OUSH

MOV
MOV
XF(
TST
BEQ
MOV
BR

CMP
BMI]
MOV
BR

MOV
MOV
MoV
XFC
iST
BEQ
(MP
BEQ
MOV
BR

DEC
BNE
MOV
BR

CLR
POP

RETURN

.WORD
.WORD

<R1,R4>

(R3)+,RC
(R3)+,R1
SEND

R1
TALK1A

#100001,R3

TALKZ2B
#LONG,R3
1%

SDISTO,R4

TALK1B

SDILTO,R4

(R3) ,RO
1(R3) ,R1
RCV

R1
TALKZ2A
#1,R1
19
R1,R3
T K2B
R4
TALK1B
#1,R3
TALKZB
R3

<R4 ,R1>

13

. SAVE REGISTERS

e We By N,

W g Be Ve N,y v, N, N, W,

BSe %y N, B, N, 0, 0, 0, N, N,

MOV R1,-(SP)
MOV R&4,=(SP)

SET ADR OF SDI COMMAND BUFFER
SET BUFFER LENGTH

SEND COMMAND

DID UNIT ACCEPT COMMAND

[f SO, BRANCH

FLAG AS SEND ERROR

BRANCH TO EXIT

SEE IF LONG TIMEOUT TO BE USED
If SO, BRANCH

SET UP SHORT TIMEOUT

BRANCH

SET UP LONG TIMEOQUT

SET DATA BUFFEK ADDRESS

SET BUFFER LENGTH

SEND RECEIVE SDI COMMAND

DID ERROR OCCUR

IF NOT, BRANCH

SEE IF TIMEOUT

[F SO, BRANCH

MOY; ERROR TYPE TO R3 FOR REPORTING
EX

DECREMENT TIMEOUT VALUE

IF NOT TIMEOUT, BRANCH

. FLAG AS RECIEVE ERROR
; BRANCH TO EXIT

. FLAG AS NO ERRORS

. RESTORE R4, R1

MOV (SP)+ R4
MOV (SP)+,R1

SD] SHORT TIMEOUT
SDI LONG TIMEOUT

SEQ 0051
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~UDAT1 UNIBUS ADDRESSING MACRO Xx04,00 9-JUL-81 11:25:16 PAGE 25

HOSTRQ = HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

OOV ~JO N LSNP 2

-t cd b smd =D nnd b —
NN NN

—
oo

001166
001167

100462
100463
104057
104041
104202
1042C3
060013
104307

104263
104262
000000

0060001
001210

001210

JMREAD

*READ ONE WORD FROM UN!BUS MEMORY
RS - ADDRESS OF WORD TQ READ (LOW 16 BITS)

. INPUTS:

LOUTPUTS

MREAD :

R4 -

RO - DATA READ
PUSH <RZ2,R3>

MOV R5,RO
MOV R4, R1

MOV #1,R2

MOV #UDATA,R3
XFC UREAD

MOV UDATA,RO
POP <R3,R2>

RETURN

(HIGH 2 BITS)

:SAVE SOME REGISTERS
MOV RZ2,=(SP)
MOV R3,-=(SP)
JPUT UNIBUS ADDRESS IN RO AND R1

; TRANSFER ONE WORD

;LOCATION TO PUT DATA

;DO THE READ

;GET DATA READ

JRESTORE OTHER REGISTERS
MOV (SP)+,R3
MOV (SP)+ R?

SEQ 0052
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| UDAT1 UNIBUS ADDRESSING MACRO Xx04,00 9-JuL~81 11:25:16 PAGE 26
‘HOSTRO = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

|

—
OO0~ NI WD =

PN P
NOAWn S ) —

19
21

001170
001170
Co1I7
001172
001173
001175
001176
001177
001201
001203
0C1204
001204
001205
001206
001207

001210

100467
100462
100463
104070
104057
104041
104202
104203
060014

104263
104262
104267
000000

000000

001210

000001
001210

MWRITE

*WRITE ONE WCRD TO UNIBUS MEMORY
RS - ADDRESS OF WORD TO WRITE (LOW 16 BITS)

s INPUTS :

.
L4

LOUTPUTS
MWR]TE: PUSH <RQ,R2.R3>

UDATA:

R4 -

(HIGH 2 BITS)

RO - DATA TO WRITE

MOV RO,UDATA
MOV R5.RO

MOV R4 .R1

MOV #1.,R2

MCV #UDATA ,R3
XFC UWRITE

POP <R3,R2,.R0O>

RETURN
.WORD 0

;SAVE SOME RLGISTERS
MOV RO,-(SP)
MOV R2,=(SP)
MOV R3,-(SP)
;PUT DATA TO BE WRITTEN INTO BUFFER
sPUT UNIBUS ADDRFSS IN RO AND R1

; TRANSFER ONE WORD

;ADDRESS OF DATA WORD

;DO THE WRITE

JRESTORE THE REGISTERS
MOV (SP)+,R3
MOV (SP)+ ,RZ
MOV (SP)+ RO

:DATA BUFFER FOR TRANSFERS TO AND FROM
JUNIBUS MEMORY

SEQ 0053




:

UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JUL-81 11:25:16 PAGE 27 SEQ 0054
HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,
5 :XOR
2 ;PERFORM XOR LOGIC FUNCTION ON TWO REGISTERS
4 : INPUTS:
5 : R1, R2 - DATA TO BE XOR'ED
6 ;OUTPUTS:
7 : R1 = UNCHANGED
g ; RZ2 = XOR OF TWO INPUTS
10 001211 XOR: PUSH R3 . SAVE R3
001211 1004063 . MOV R3,=-(SP)
11 001212 104013 MOV R1.R3
12 001213 103023 BIC RZ,R3
13 001214 103012 BIC R1,RZ
14 001215 101032 BIS R3,R2
15 001216 POP R3 :RESTORE R3
001216 104263 MOV (SP)+,R3
16 001217 115002 TST R2 JSET CONDITION CODES
17 001220 060000 RETURN
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UDAT1 UNIBUS ADDRESSING MACRO X04.00 9~y <81 11:25:16 PAGE 28 SEQ 0055
HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

; 00" 221 10:

3 ; CALCULATE THE TIMEOUT IN 9SEC INTERVALS /{SDI RECEIVE XF(C TAKES

g : 9 SEC)

6 001221 104201 (00001 MOV #1,R° ; SET UP LOG2 SHIFTER

7 001223 110201 1%: ROL R . DOUBLE THE TIMEOUT VALUE

8 001224 103201 000001 BIC #1,R1 ;. CLEAR THE LOw BIT

9 001226 117407 DEC RO . DECREMENT COUNT

10 001227 051223 BNE 1% ; IF COUNT INCOMPLETE, BRANCH

11 001230 114007 CLR RO ; CLEAR 9SEC COUNT

12 001231 115407 2%: INC RO ; INCREMENT 9 SEC COUNT

13 001232 107201 0060011 SuB #9..R1 ; SUBTRACT 9 SEC FROM TIMEOLT

16 001234 031231 BPL 2% . IF MORE TIME TO GO, BRANCH

15 001235 00000C RE TURN . RETURN TO CALLING PROGRAM




UDATY1 UNIBUS ADDRESSING MACRO x04.00 9-JuL~-81 11:25:16 PAGE 29
HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

oD NO NNy

[ A e I R R R e g
SOVRNOVNSWNSO

roron
Sl

001236
001236
001237
001240
001240
001241
001242
001242
00144

001245
001246
001250
0C1251
001252
001253
001254
001256
001257
001261
001262
001263
001264

001265
001266
001267
001270
01272
001274
001275
001276
001277
001300
001301
001302
001204
001305
001305
001306
001307
001310
001311
001312

001314
001315
001316

100467
1046067

100461
100462
100463
100464
115407

104271

H OO
POPNINO NN
== NON
W NWWN

0223

0704
0604
0604
103204
104040
011301
104273
100223
117404
051275
100471
104207
020751

104264
104263
104262
104261
104267
105206

000000
177777

000000

— =0 ODO0O0QO00O—

001007

176000
001315

177700
001313

000013

000000

;RERROR

"REPORT ERROR TO HOST PROGRAM

;THIS ROUTINE IS CALLED BY THE ERROR MA(CROS:

;ERRSF, ERRDF, ERRHRD AND ERRSFT

RERROR: PUSH RO

RERRPA:

RERRCA:

SPADJU:

LUNIT:
SAVREG:

MOV

PUSH <R1,R2.R3,.R4>

INC

MOV
MOV
DEC
MOV
INC
MOV
BIC
MOV
MOV
MOV
MOV
MOV
MOV

SP,RO

RO

(RO)+,R1
#0UT.01,R2
R1
R1,(R2)+
R1

(R1),R3
#4C001777 ,R3
R3.(R2)+
LUNIT ,R3
R3,(RZ)+
(R1)+,R4
(R1)+_,R3
R3,(2)+

SWAB Ré

ROR
ROR
BIC
MOV
BEQ
MOV
MOV
DEC
BNE
MoV
MOV

R4

Ré&
#177700,R4
R4 ,SPADJU+1
RERRCA
(RO) + R3
R3.(R2)+
R4

RERRPA
R1,-(R0O)
HERRMES ,RO

CALL HOSTRQ

POP <R4,R3,R2,R1,R0>

ADD

#0,SP

RETURN
.WORD -1
.WORD 0

JFT

;SAVE ONE REGISTER
;GET STACK POINTER

; SAVE MORE REGISTERS

; CHANGE SAVED STACK POINTER

MOV RO,~-(SP)

MOV R1,-(SP)
MOV RZ2,-(SP)
MOV R3,-(SP)
MOV R4 ,-(SP)

; ADDRESS OF LOCATION AFTER CALL

;GET RETURN P(

;GET ADDRESS OF WHERE TO PUT DATA
;REDUCE TO PL OF ERROR CALL

;PUT PC IN QUT BUFFER
;GET BACK TO RETURN P(

. ET ERROR NUMBER AND TYPE

.CLEAR OTHER BITS
;PUT IN BUFFER

;PUT UNIT NUMBER IN BUFFER
sGET COUNT OF PARAMETERS

;GET MESSAGE POINTER

;JPUT IN OUT BUFFER

TO POINT 10

SEQ 0056

;JRT IS NOW POINTING TO INSTRUCTION AFTER ERROR CALL
;EXTRACT NUMBER OF PARAMETERS FROM ERROR MACRO

;SAVE FOR LATER ADJUSTMENT OF STACK POINTER

;BRANCH IF NO PARAMETERS

;GET PARAMETER

;STORE PARAMETER IN QUT BUFFER

; COUNT THE PARAMETERS

;GET NEXT IF MORE

;PUT RETURN ADDRESS ON STACK
;SEND ERROR PACKET TO HOST PROGRAM

sRESTORE REGISTERS

MOV (SP)+ R4
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+ ,R1
MOV (SP)+,.RO

;ADJUST STACK OVER PARAMETERS

. VALUE (HANGED ABOVE

sLOGICAL UNIT NUMBER (=1 FOR NOT AVAILABLE)

;STORAGE FOR REGISTER AT CALL TIME




UDATT UN;3US ADDRESSING MACRO X04.00 9=JuL=81 11:25:16 PAGE 29-1 SEQ 0057
HOSTRO = HOST REQUEST = REPORT ERRORS. MEGABYTES TRANSFERRED,

4B LLIST
9 LENDC(




UDATY UNIBUS ADDRESSING MACRO x04.00 9=JuL=81 11:25:16 PAGE 30
“OSTRQ = HOST REQUEST =~ REPORT ERRORS, MEGABYTES TRANSFERRED,

3 +STACK AREA

2 001317 123456 WORD 123456
& 001320 BLkw 31,

S 001357 123456 STACK: .WORD 123456

:END MARKER FOR STAC(K
;STALK

JMARKER FOR STA(K UNDERFLOW

SEQ 0058




UDATY1 UNIBUS ADDRE SSING

FREE MEMORY (HE(K

001360
001360
001362
001363
001365
001367
001371
001372
001373
001374

NN AW = OO NG Ny

R R R S R P R e

18
20 0C1375

000001

106207
020751
1064207
104201
104202
104273
100213
117602
051371

MACRO X04.00 9=JuUL=-B1 17:25:16 PAGE 32

000000
001045

002057
000010

002057

LSBTTL FREE MEMORY (Ht(K

FRRN=1,

SEQ 0059

:START ERROR NUMBERS FROM 1,

;ASK HOST WHERE FREE MEMORY IS AND TO FILL IT WITH AN ADDRESS PATTERN

LONG:

START: MOV #TIMS]Z,RO

CALL HOSTRQ

MOV #IN.017,RO

MOV #FWADR.,R1

MOV #8.,RZ
FMEMF_: MOV (RU)+_R3

MOV R3,(R1)+

DEC R2

BNE FMEMFL

JREAD ALL OF SPECIFIED MEMORY AND CHE(K

MOV FWADR,R5

;UNUSED LABEL THAT MUST BE DEFINED
JGET REQUEST NUMBER

;ASK HOST

:TRANSFER DATA FROM HOST

; TO STORAGE

FOR DATA SAME AS ADDRESS
JGET STARTING ADDRESS

21 001377
22 001640

Q) —a b
OO
- NN
IO O
rO SN

26 001402 106075

27 001403 011413

°8 001404
001404 100467
001405 100465
001406 100464
001407 100465
001410 021236
00141* 011001
001412 000173

32 001413 106305
33 001415 051421
36 001416 106304
35 001420 011426
36 001421 105205
37 001423 041401
38 001424 115404
39 001425 001401

002060 MOV FWADRH, R4
ACHKY: (ALL MREAD

; COMPARE DATA READ WITh EXPECTED

ACHK2: (MP RO,RS
BEQ ACHKS

;sREAD FROM UNIBUS MEMORY

:(OMPARE DATA READ W]TH ADDRESS
:BRANCH IF A MAT(H

ERRHRD MS3,R5,R4,R5,RO ;UNIBUS ADDRESSING ERROR - INCORRECT DATA READ

JINCREMENT TO NEXT LOCATION UNTIL ALL TESTED

MOV RO,-(SP)

MOV RS,-(SP)

MOV R4, -(SP)

MOV R5,-(SP)

CALL RERROR ;ERROR # 1.
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS3

002061 ACHK3: (MP LWADR,RS sCHECK [F AT LAST ADDRESS
BNE ACHK&

002062 CMP LWADRH,Ré
BEQ B(HK ;G0 TO NEXT TEST [F SO

000002 A(HK&: ADD #2,RS ; INCREMENT TEST ADDRESS
BCC ACHK1

INC R4 ;CARRY TO HIGH BITS
BR A(HK1 LOOP IF STILL IN SPECIFIED MEMORY




UDAT1 UNIBUS ADDRESSING

FREE MEMORY (HEC(K

ro
UIND = O VOO NN AN = OO0 O N iy —

PORUP INONIR) — =3 s A 3 ek e b b
[V F o

001426
001430
001432
001434
001435
001437
001440
001447
001443
001444

001445
001447
001451
0017453
001454
0C1456
001457
001461
001462
001463
0014665

104307
104170
104203
104032
104301
02121
104020
021762
105033
051434

104307
104070
104203
104032
104301
021217
1049020
021742
105C33
102203
011453

MACRO X04.00 9=JuUL=81 1°:25:16 PAGE 33

02060
002070
060002
002057

002C67

002057
002067
000001
002060

002070

000004

; CHECK EACH ADDRESS LINE BY LOOKING AT TWG LOCATIONS WITH ONLY THAT
;ADDRESS LINE DIFFERENT AND VERIFYING TwO LOCATIONS ARE ACTUALLY ACCESSED

BCHK :

BCHKT:

B(HKZ:

MOV FWADRH, RO
MOV RO, TADRH
MOV #2.R3

MOV R3,R2

MOV FWADR,R1
CALL XOR

MOV RZ2,TADR
CALL BCHKM
ADD R3,R3

BNE B(HK1

MOV FWADR,RO
MOv RO,TADR
MOV #1.R3
MOV R3.RZ
MOV FWADRH,R1
CALL XOR

MCV RZ2,TADRH
CALL B(CHKM
ADD R3,R3
BIT #4,R3
BEQ B(HKZ

<LOAD TEST ADDRESS HIGH BITS

;GET STARTING ADDRLSS BIT TO TEST
;GET ADDRESS BIT TO TEST

sGET FIRST ADDRESS Or FREE MEMORY

s CHANGE JUST THE ONE BIT IN ADDRESS
;STORE TEST ADDRESS

STEST THE MEMORY ADDRESS

:GET NEW ADDRESS BIT TO TEST

;LOCP [F STILL AN ACDRESS BIT TO TEST

JNOW MOVE TO HIGH TWO BITS
;COPY LOW BITS TO TEST ADDRESS
;START BIT

;GET TEST BIT

;JGET FIRST ADDRESS

cCHANGE ONLY THE ONE BIT
;STORE AS TEST ADDRESS

;TEST THE MEMORY ADDRESS
;CHANGE TEST BIT

sCHECK IF PAST TWO ADDRESS B]TS
JREPEAT FOR OTHER BIT

SEQ 0060

— . —— — . FUR G FWR FER PR WS SER s FER FOR FUN PN PR e

P —— Pt P P B P S P BT S S St S SV s ——— f Eetn —
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JDATT UNIBUS ADDRESSING MACRO x04.00 9-JUL-81 11:25:16 PAGE 3¢ SEQ 0061
FREC MEMORY (HECK

; TRANSFER LARGE BUFFERS OF DATA TO AND FROM THE HOST MEMORY.

;THE HOST MEMORY WILL Bt DIVIDED INTO SEVERAL BUFFERS. ALL BUFFERS will
;BE WRITTEN WITH PATTERN O THEN READ AND THE DATA (OMPARED TO PATTERN 0.
JEACH BUFFER WILL THEN BE WRITTEN TO PATTERN 1 WITH A READ OF ALL BUFFERS
JAFTER EACH WRITE. WHEN ALL BUFFERS HAVE BEEN WRITTEN WITH PATTERN 1, THEN
;T?E SEQ?;?&E %EPEATS BY WRITING EACH DUFFER WITH PATTERN 2 AND THEN

JWITH PA N 5.

N =O VO NO NN = O 000 IO N N —

1 ;DATA PATTERNS: (EACH ]S A REPETITION OF THREE WORDS)

1 0 -1 1 -177400 2 - 155555 3 - 000377

1 ; 0464444 007760 133333 170017

; 022222 000377 066666 177400

; ;BREAK THE HOST MEMORY INTO BUFFERS

17 001466 104202 C10000 CCHK: MOV #10000,R? ;COMPUTE SIZE OF DATA

18 007470 107202 002103 SUB WNFREE,R2 ; BUFFER IN M MEMORY

19 001472 105022 ADD R¢,R2 . CHANGE TO BYTE COUNT

20 001473 104205 002103 MOV #FREE RS ;GET ADDRESS OF F]RST TABLE ENTRY
21 001475 104304 002057 MOV FWADR,R4 ;GET ADDRESS Of FIRST

22 001477 104303 002060 MOV FWADRH,R3 ;. BUFFER IN HOST

23 001501 114001 (LR R JINIT COUNT OF BUFFERS

24 001502 100254 2%: MOV R4, (RS5)+ ;STORE HOST BUFFER ADDRESS

25 001503 100253 MOV R3,(R5)+ ;. IN TABE ENTRY

26 001504 107202 000004 SUB #4 .R2 JREDUCE BUFFER SIZE BY TABLE ENITRY
c? 001506 105024 ADD RZ,R4 ;s INCREADE HOST ADDRESS TO

28 001507 041511 8CC 1$ . NEXT BUFFER

29 001510 115403 INC R3

30 001511 106303 002062 1%: (MP | WADRH,R3 ;CHECK [F BUFFER LARGER

31 001513 071523 BM] 4% ;. THEN HOST MEMIRY REMAINING
32 001514 051521 BNE 3%

33 001515 106304 002061 (MP LWADR,R&

34 001517 041521 BC(C 3%

35 001520 001523 BR 4%

36 001521 115401 3%: INC R1 ;COUNT THE TABLE ENTRY

gg 001522 001502 BR ¢% ;GO BACK AND DO AGAIN

39 001523 104050 002074 4%: MOV R5,DATRUF ;SAVE ADDRESS OF DATA BUFFER
40 001525 105207 000000 ADD #0,RO sCLEAR CARRY

41 091527 110602 ROR R?Z ;SAVE SIZE OF DATA BUFFER

42 C01530 104020 002075 MOV RZ,SI1ZBULF ; IN WORDS

43 001532 104010 002071 MOV R1,BUF (NT ;SAVE COUNT OF BUFFERS




JDAT1 UNIBUS ADDRESSING

FREE MEMORY (HECK

(AT W e O G S P R )
iR ele R NTe SO F VISR Ta R ofe (R NTa JV, PO lV [ oV E

N
no

J

24
25

26
e’

001534
001535
001537
001541
001542
001544
001545
001547
001550

001551
001553
001554
001556
001557

001561
001562
001564
001565
001566
001570
001571
001573
001574

114007
104070
104070
021601
104307
115407
106307
051537
021651

104307
115407
106207
011575
104070

114007
104070
021601
021651
104307
155407
106307
051562
001551

MACRO x04.00 9=-JuL=-81 11:25:16 PAGE 35

002073
002072

002072
002071

002073
000004
002073

002072

002072
002071

JWRITE ALL BUFFERS TC PAITERN O

108 :

‘os.‘

CLR RO

MOV RO, CURPAT
MOV RO, CURBUF
CALL WRITE
MOV CURBUF RO
INC RO

(MP BUF (NT RO
BNE 10%

(LALL READ

MOV CURPAT RO
INC RO

(MP #4,R0

BEG DONECD
MOV RO, CURPAT

CLR RO

MOV RO, CURBUF
CALL WRITE
CALL READ

MOV (URBUF ,RO
INC RO

(MP BUF CNT RO
BNE 14$%

BR 17%

;LOAD PATTERN O

. IN SAVE WORD

JSELECT BUFFER C

JWRITE THE BUFFER

s INCREMENT TO NEXT BUFFER

JWRITE ANOTHER JF
; NOT AT LAST
JREAD ALL HOST BUFFERS

; INCREMENT PATTERN NUMBER
JEXIT SUBTEST [IF NO

;s NO PATTERNS REMAINING
;JPOINT TO BUFFER O

JWRITE A BUFFER

;READ ALL HOST BUFFERS

: INCREMENT TO NEXT BUFFER
;CIECK JF AT LAST

WRITE NEXT BUFFER
WRITE NEXT PATTERN

SEQ 0062




r

UDAT1 UNIBUS ADDRESSING MACRO Xx04.00 9-JuL=-81 11:25:16 PAGE 36

FREE MEMORY (HECK

1 001575 104207 000016
2 001577 020751
3 001600 001575

DONECD: MOV #DONE RO
CALL HOSTRQ
3R DCNECD

JEND OF PROGRAM, TELL PDP-11
SKEEP SENDING [F RETURNED

SEQ 0063




UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-,uL-81 11:25:16 PAGE 37 SEQ 0064
Frl€ MEMORY (HECK

1 ;FILL A DATA BUFFER BEGINNING AT ADDRESS IN DATBUF AND WHOSE SIZE
2 15 IN SIZBUF WITH A DATA PATTERN SPECIFIED BY CONTENTS F CURPAT.
3 :WRITE THIS BUFFER TO HOST STARTING AT ADDRESS IN TWO WORDS POINTED
A :10 BY (URBUF. THEN PLACE THE PATTERN NUMBER IN THE SECOND WORD OF THE
2 :HOST ADDRESS
7 ;FILL BUFFER WITH DATA PATTERN
9 001601 104307 002073 WRITE: MOV CURPAT,RO ;GET PATTERN NUMBER
10 001603 105077 ADD RQ,RO : TIMES FOUR
11 001604 105077 ADD RQ;RQ
12 001605 104072 MOV RO,R2 :SAVE FOR ADDING TO TABLE [NTRY
13 001606 105207 001723 ADD #PATOQ,RO ;ADD START OF PATTERN TABLES
14 001610 104273 MOV (RQ)+.R3 :GET PATTERN WORDS
15 001611 104274 MOV (R0)+.R&
16 001612 104275 MOV (R0)+ RS
17 001613 104307 002074 MOV DATBUF ,RO ;GET ADDRESS OF BUFFER
18 001615 104301 602075 MOV SI1ZBUF ,R1 :GET SIZE OF BUFFER
20 0C1617 100273 "$: MOV R3,(RO)+ ;LOAD ONE WORD
21 001620 117401 DEC R1 :COUNT THE WORDS
22 001621 011630 BEQ 28
23 001622 100274 MOV R&, (RO) + ;LOAD ONE WORD
26 001623 117401 DEC R1 COUNT THE WORDS
25 001624 011630 BEQ 2%
26 001625 100275 MOV RS, (RO)+ :LOAD ONE_WORD
27 001626 117401 DEC R1 :COUNT THE WORDS
28 001627 051617 BNE 18
4
30 ;WRITE THE BUFFER TO HOST MEMORY
32 001630 104305 002072 28: MOV CURBUF RS :GET POINTER TO HOST ADDRESS
33 001632 105055 ADD RS,RS ;" COUNT TIMES TWO
34 001633 105205 002103 ADD HFREE RS ; PLUS START ADDRESS
35 001635 104257 MOV (R5)+,R0 :GET LOW ADDRESS BITS
36 001636 104151 MOV (R5),R1 :GET HIGH ADDRESS BITS
37 001637 103201 177774 BIC #177774 ,R1 :CLEAR CURRENT PATTERN
38 001641 101012 BIS R1,R2 :SET_IN NEW PATTERN
39 001642 100152 MOV R2, (RS) :STORE IN TABLT ENTRY
40 001643 104302 002075 MOV SIZBUF,R2 :GET WORDS TQO TRANSFER
41 091645 104303 002074 MOV DATBUF ;R3 :GET DM ADDRESS
42 001647 060014 XFC UWRITE WRITE TO THE HOST MEMORY

4¢3 001650 000000 RE TURN




N S
UDATT UNIBUS ADDRFSSING MACRO x04.00 9-JuL~81 11:25-16 PAGE 38 SEQ 0065
FREE MEMORY (HE(K

1 ;READ AND PERFORM A DATA COMPARE ON ALL THE HOST BUFFERS. TWO WC2D
2 :TABLE ENTRIES STARTING AT FREE CONTAIN THE HOST ADDRESS OF THE
3 ;BUFFERS AND THE PATTERN NUMBER LAST WRITTEN TD THE BUFFER. THE
4 ;NUMBER OF BUFFERS IS IN BUFCNT AND THE SIZE CF THE BUFFERS IS IN
2 ;SIZBUF. THE DATA CAN BE READ INTO THE DM AT ADDRESS IN DATRUF.
7 001651 104205 002103 READ: MOV #FREE.RS :GET ADDRESS OF TABLE ENTRIES
g 001653 104304 002071 MOV BUF CNT R4 :GET COUNT OF BUFFERS

}? ;RCAD DATA FROM HOST BUFFER INTQO DM MEMORY

12 001655 104257 1%: MOV (RS)+,R0O :GET BUFFER ADDRESS

13 001656 104151 MOV (RS).R1

14 001657 103201 177774 BIC #177774 R :CLEAR PATTERN NUMBER

15 001661 104302 002075 MOV SIZBUF ,R2 :SIZE OF BUFFER

16 001663 1043C3 002074 MOV DATBUF ,R3 ;PLACE TO READ DATA

}g 001665 060013 XFC UREAD :READ THE DATA FROM HOST MEMORY

58 ;COMPARE DATA READ WITH DATA PATTERN

21 001666 104207 002076 MOV #CMPSIZ,RO ;GET STORAGE ADDRESS OF

22 001670 104071 MOV RO,R1 ;. DATA (COMPARE DATA

23 001671 104303 002075 MOV SIZBUF,R3 :STORE BUFFER SIZE

26 001673 100213 MOV R3,(R1)+

25 001674 104303 002074 MOV DATBUF ,R3 ;STORE ADDRESS

26 001676 100213 MOV R3,(R1)+

27 001677 104252 MOV (RS5)+,.R2 :GET PATTERN NUMBER

28 001700 103202 177763 B8]C #177763.,R2 ;  AND COMPUTE PATTERN

29 001702 105202 001723 ADD #PATQ,R? :  ADDRESS

30 001704 104223 MOV (RZ2)+,R3 :MOVE DATA PATTERN WORDS

31 001705 100213 MOV R3,(R1)+ : TO DATA COMPARE

32 001706 104223 MOV (R2)+,R3 ;  STORAGE AREA

33 001707 100213 MOV R3, (R1)+

34 001710 104223 MOV (R2)+.R3

35 001711 100213 MOV R3,(R1)+

36 001712 060006 XFC COMPARE ; COMPARE DATA IN BUFFER TO PATTERN

37 001713 115001 TST R1 :CHECK FOR ERRORS

38 001714 011720 BEQ 3%

39 001715 ERRHRD MS6 ;DATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS
001715 021236 CALL RERROR :ERROR # 2.
001716 001002 .WORD <PRMS+2000>+<2+400>+ERRN

0 001717 000411 .WORD MS6

2} ;CYCLE THROUGH ALL MOST BUFFFRS

643 001770 117404 2s: DEC R4 :COUNT BUFFERS

44 00171 051655 BNE 1% JREPEAT FOR ALL BUFFERS

45 001722 000000 RETJURN
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UDAT1 UNIBUS ADDRESSING MACRO x04.00 9-JuL-81 11:25:16 PAGE 39 SEQ 0066
FREE MEMORY (HECK

} ;DATA PATTERN TABLES

3001723 1111 PATO: .WORD “B1001001301001001
4 001724 064444 .WORD “B0100100100100100
S 001725 022222 .WORD “B0010010010010019
? 001726 000000 .WORD 0

8 001727 177400 PAT1: .WORD “B1111111100000000
9 001730 007760 . WORD ‘80000111111110000
10 001731 000377 .WORD “B000000001111111
}; 001732 000000 .WORD 0

13 001733 155555 PATZ2:  .WORD ~B1101101101101101
14 001734 133333 .WORD “B1011011011011011
15 001735 066666 .WORD “B0110110110110110
}9 001736 0GCOCO .WORD 0
18 001737 000377 PAT3: .WORD “B0000000011111111
19 001740 170017 .WORD “B17111000000001111
20 0C1741 177400 .WORD “B1111111100000000

—_—r
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UDAT1 UNIBUS ADDRESSING MACRC x04.00 9-JUL-B1 11:25:16 PAGE 40
FREE MEMORY CHECK

OVONO NN 2OV~ SN -

N cacd ~d b d od e eed d )

001742
001745
001746
001747
001750
001753
001754
001755
001760
001761
001762
001763
001766
001767

001770
001772
0C1774
001776
001777
002001
002003
002004
002006

002007
002011
002013
002014
002015
002017
002021
002022
002023

002024
002026
002027
002030
002031
002033
002034
002035
002035
002036
002037
002040
002041
002043
002045
002046
002050
002051
002053
002054

106300
011750
041755
r02056
106300
041755
002056
106300
011763
0461770
002056
106300
041770
002056

104305
104304
104207
021170
104305
104304
021152
106207
052056

104305
104304
114007
021170
104305
104304
021152
115007
052056

104301
104052
021211
104027
104301
104042
021211

100462
100467
100464
100465
104010
104301
100461
104301
100461
104301
021236
015003

002070 002064

002067 002063

002066 002070

002065 002067

002057
002060
177777

002067
002070

177777

002057
002060

002067
002070

002057

002060

001316
002060

002057
001316

SEQ 0067

;CHECK IF TEST ADDRESS IS IN BOUNDS OF READABLE MEMORY

BCHKM:

1%:

’%:

3%:

4%

CMP TADRH,FRADRH

; COMPARE TEST ADDRESS WITH FIRST READABE ADDRESS

BEQ 1% ;BRANCH IF EQUAL

BCC 2% ;BRANCH IF TEST ADDRESS HIGHER

BR BCHKMX JBRANCH IF TEST ADDRESS LOWER

(MP TADR,FRADR

BCC 2% :BRANCH IF HIGHER OR SAME

BR BCHKMX sBRANCH IF LOWER

CMP LRADRH,TADRH :COMPARE TEST ADRESS WITH LAST READABLE ADDRESS
BEQ 3% ;BRANCH IF EQUAL

BCC 4% .BRANCH IF READABLE ADDRESS HIGHER
BR BCHKMX ;BRANCH IF READABLE ADDRESS LOWER
CMP LRADR,TADR

BCC 4% ;BRANCH IF HIGHER OR SAME

BR B(HKMX ;BRANCH IF LOWER

MOV FWADR,R5
MOV FWADRH,Ré4
MoV #177777 ,R0O
CALL MWRITE
MOV TADR,R5
MOV TADRH,R4
CALL MREAD

CMP #177777 ,R0
BNE BCHKMX

MOV FWADR,R5S
MOV FWADRH R4
(LR RO

CALL MWRITE
MOV TADR,RS
MOV TADRH,.R&
CALL MREAD
TST RO

BNE BCHKMX

MOV FWADR,R1
MOV R5.,RZ2
CALL XOR

MOV RZ2.RO
MOV FWADRH,R1
MOV Ré&,R2
CALL XOR

SWRITE ALL

JNOW DO IT

;WRITE ONES INTO FIRST ADDRESS

JREAD FROM TEST ADDRESS

;CHECK DATA READ FOR ALL ONES
;GO TO NEXT BIT IF NOT ALL ONES

ZEROS TO FIRST ADDRESS

;READ FROM TEST ADDRESS
;(HECK DATA READ FOR ALL ZEROS
;GO TO NEXT BIT IF NOT ALL ZEROS

;COMPUTE XOR OF FIRST ADDRESS
; AND TEST ADDRESS

;JRESULT TO RO

FOR HIGH BITS

ERRHRD MS7,FWADR,FWADRH,R5,R4,R0,R2 ;UNIBUS ADDRESSING ERROR., TWO ADDRESSES READ SAM

MOV R2,-(SP)

MOV RO,-(SP)

MOV R4 ,-(SP)

MOV RS,=-(SP)

MOV R1,SAVREG

MOV FWADRH,R1

MOV R1,-(SP)

MOV FWADR,R1

MOV R1,-(SP)

MOV SAVREG,R1

CALL KERROR :ERROR # 3.
.WORD <PRMS*2000>+<2+400>+ERRN

w o w w w w £«
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JDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JuUL=-81 11:25:16 PAGE 40-1

FREE MEMORY CHECK
» 002055 00044¢€
47 002056 000000

B(HKMX: RETURN

.WORD MS7

SEQ 0068

-
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JDAT1 UNIBUS ADDRESSING MACRO x04.00 9-JUL-81 17:25:16 PAGE 41
FREE MEMORY (HECK

-

002057
002060
00206"
002062

002063
002064
002065
002066

002067
0C2070

002071
002072
002073
002074
0C2075

002076
002077
002100
002101
302102

000000
000000
000000
000000

000000
000000
000000
000000

000000
000600

000000
000000
000000
000000
000000

200000
000000
000000
000000
000000

;PROGRAM VARIABLES

FWADR: ,WORD
FWADRH: .WORD
LWADR: .WORD
LWADRH: .WORD

FRADR: .WORD
FRADRH: .WORD
LRADR: .WORD
LRADRH: .WORD

TADR: .WORD
TADRH: .WORD

BUF CNT: .WORD
CURBUF : .WORD
CURPAT: .WORD

;FIRST ADDRESS CONTAINING ADDRESS [ATA
;LAST ADDRESS (ONTAINING ADDRESS DATA

;FIRST ADDRESS READABLE
;LAST ADDRESS READABLE

;TEST ADDRESS

sCOUNT OF BUFFERS IN HOST MEMORY
;CURRENT BUFFER BEING WRITTEN IN HOST
; CURRENT DATA PATTERN BEING WRITTEN
DATBUF : .WORD sADDRESS OF DATA BUFFER IN DM MEMORY
SIZBUF: .WORD ;SIZE OF DATA BUFFER IN HOST MEMORY

JHOST BUFFER TABLE ENTRIES ARE STORED AFTER THE PROGKAM AT FREE.

: TWO WORDS PER TABLE

: FIRST WORD - LOW 16 BITS OF HOST ADDRESS

; SECCND WORD - BJTS 1-0 HIGH TWO BITS OF HOST ADDRESS
BITS 3-2 PATTERN LAST WRITTEN

OOOOO OC OOOO OOCOO

CMPSIZ: .WORD 0 sTABLE FOR COMPARE DATA PATTERN XF(
CMPADR: .WORD 0
(MP1 : .WORD 0
(MP2: .WORD 0O
C(MP3: .WORD 0

SEQ 0069




F
UDATT UNIBUS ADDRESSING MACRO Xx04.00 9-JuL=-81 11:25:16 PAGE 42 SEQ 0070
FREE MEMORY CHECK

} JMESSAGE STORAGE OVERLAY
3 002103 FREE : . FREE SPACE BEGINS HERE
& 002103 DMOVLY MS,0
002103 154530 -WREDC ;OUTPUT EDC FOR THIS OVERLAY
2 .NLIST BEX
7 000000 042 116 117 MS1: LASCIT\'"NON-EXISTANT MEMORY ERROR TRYING TO READ FROM UNIRUS.'N\
8 000034 042 011 101 JASCITNY ADDRESS "'018N\
9 000044 000 .BYTE O
10 000045 042 120 101 MS2: -ASCIIN'PARITY ERROR ON READ FROM UNIBUS.'N\
11 000067 042 oM 101 LASCITNY ADDRESS "018N\
12 000077 04¢ on 104 LASCIIN DATA READ "D16N\
13 000107 042 011 104 LASCITN DATA EXPECTED  "'O16N\
14 000122 000 BYTE O
15 000123 042 125 116 MS3: LASCII\"UNIBRUS ADDRESSING ERROR = INCORRECT DATA READ.'W\
16 000153 042 115 105 <ASCII\'MEMORY LOCATION SHOULD C(ONTAIN OWN ADDRESS.'N\
17 000202 042 011 101 LASCIIN ADDRESS "018N\
18 000212 042 on 104 JASCIINY DATA READ "D16N\
19 000223 042 on 104 ASCIINY DATA EXPECTED  'D16N\
20 000235 000 BYTE O
21 000236 042 125 116 MS4: LASCII\'UNIBUS WRITE FAILED.'WN\
22 000251 042 0N 105 LASCIIN" ERROR CODE FROM R1 "DT16N\
23 000266 042 011 106 LASCIINY FIRST ADDRESS WRITTEN  "D18N\
24 000305 042 011 127 LASCIIN WORDS TRYING TO WRITE  "D'."WN\
25 000324 000 .BYTE O
26 000325 042 125 116 MSS: LASCII\'UNIBUS READ FAILED.'N\
27 000340 042 011 105 ASCIIN" ERROR (ODE FROM R1 "D16N\
28 000355 042 011 106 LASCIIN FIRST ADDRESS READ "'018N\
29 000372 042 011 127 LASCIIN'' WORDS TRYING TO READ "D"UNA
30 000410 000 BYTE O
31 000411 042 104 101 MSé6: .ASCII\"DATA COMPARE FAILED AFTER WRITE THEN READ FROM UNIBUS.'WN\
32 000445 000 .BYTE O
33 000446 042 125 116 MS7: LASCII\'UNIBUS ADDRESSING ERROR. TWO ADDRESSES READ SAME LOCATION.'W\
34 000504 042 011 113 LASCIIN" KNOWN GOOD ADDRESS "018N\
25 000521 042 oM 105 LASCIIN" ERROR ADDRESS "D 18N\
36 000534 042 on 101 LASCIIN ADDRESS BIT IN ERROR "D18N\
;g 000552 000 .BYTE O
36 000553 DMEND
070553  J66640 .WREDC ;OUTPUT EDC FOR THIS OVERLAY

&0 000001 .END




JDATY UNIBUS ADDRESSING MACRO X04.00 9-~JuL=-B1 11:25:16 PAGE 42-1

SYMBOL TABLE

ACHKT
ACHK?2
ACHK3
A(HF &
ARGSS
ATTN
AVAIL
BCHK
BCHKM
BCHKMX
CBIHK]
BCHK2
BEUSED=
BF .DAT=
BF .ECC=
B8fF .EDC=
BREAK =
BUF CNT
BUFFLG=
BUFSIZ=
CCHK

I nn

001401
001402
001413
001421
000007
000002
000100
001426
001742
002056
001434
001453
000040
000000
000401
000400
000000
002071
040000
0C0026
001466
000010
000201
000170
000777
002077
002076
002100
002101
002102
000006
000176
002072
002073
000020
002074
000002
000020
000005
000022
000001
020000
000G11
010000
000204
000016
001575
100000
000007
000005
000004
000213
000014
000001
006002

= 000015

010000

F WADRH
GETCHR=
GETSTA=
GETSUB -
GRPCYL=
GRPOF F =
HBHINB=
HBL ONB=
HDRPRE =
HD.BAD-
HD . DBN=
HD . LBN=
HD.PRV=
HD . RBN-
HD.REV=

010000
000002
000010
000350
100000
000006
001000
000002
000014
000013
000004
001400

= 000021
= 000000

000400
000010
007717
001371
000001
002063
002064
000004
002103
100000
001000
000400
000000
000000
000001
000002
002057
002660
000207
000011
000210
000002
000011
007777
170377
000005
110000
140000
000000
050000
060000
030000
120000
000002
177400
000001
000003
000002
010000
000003
000002
000751
000003

INITW =

—
<

—
-0

—
Z

PNONIND = = b ey s s

N = O D00 NN NP

040000
000012
000105
001044
001045

000000
000045

MS3

MS4

MSS5

MS6
MS?7

MWR =
MWRITE
NEWSUB=
ONLYCL=
OUT.RQ
ouT.01
ouT.02
ouT.03
ouUT. 04
ouT.05
ouUT.06
ouT.07
ouT.08
ouT.09
ouT.
OuT.
ouT.
ouT.
ouT.
ouT.
ourT.
ouT.
ouT.
ouT.
QuT.
QuT.
ouT.22
ouT.23
0uUT .24
ouUT.25
oUT.26
ourT.2?7
ouUT .28
ouUT.29
OVERFL=
OVE .MN=
OVE .MS=
OVL .MN=
OVL .MS=
OVL...=
OVSTRT=
OVS.MN=
OVS.MS=
V... =
PATO
PAT1
PAT?
PAT3
PRMS =
PTYPES=
RBNBN -
RBNTRK -

PONY = = o b el wd e
=S OVONRANS NN O

000123
000236
000325
000411
000446
000017
001170
004000
000200
001006

(o]
(=]
—
leolelelelele]
N = b —d b ek = b
O NO WIS NN —

000200
000004

RERRCA
RERROR

RW.SD[=
RW.STA=
SAVREG
SBCRES=
SCTWRD=
SDILTO
SDISTO
SDIVER=
SEKINP=
SEND =
SEQSEK=
SHRTTO=
S1ZBUF
SNDAGN
SPADJU
SS =
STACK
START
STATEX
STATLP
STATOK
STATUS=
STSRES=

000415
000001
000000
000001
000014
000005
000004
000001
000720
001651
000100
177777
000001
001301
001236
001275
020000
000004
000001
000400
000004
000040
000007
000004
004000
013400
100000
001000
100000
000006
000001
000004
000003
000002
000005
000000
001316
000167
000377
001151
001150
000000
002000
000004
000100
000000
002075
000756
001312
000001
01357
001360
000746
000724
000737
000007
000366

SEQ 0071



JDATT UNIBUS ADDRESSING MACRO X04.00 9-juUL-81 11:25:16 PAGE 42-2 SEQ 0072
SYMBOL TABLE

sT.C = 006002 S.MCNT= 00001 T1MS]1Z= 000000 J. COPY= 000043 U.SEEK= 000007
ST.CON= Q00002 S.MEGR= 000006 T2CMD = 000002 L.CSEC- 000021 U. SNUM= Q00047
ST.D8 = 001000 S.MEGw= 000007 T2DLL = 000001 U.CTRK= 000015 U.SusP= 000001
ST.DF = 000020 S.PARM= 000000 74831 = 000005 U.ECCT= 000027 U.SuBu= 000034
ST.DR = 000049 S.PAT = 000003 14882 = 000006 U.ELEV= 000024 u.TIMO= 000005
ST.ERR= (00002 S.SCHR= 000005 T4MPRM= 000003 u.LCyL= 000056 U.TSEC= 000020
ST.FE = 000200 S.SDCL= 00C201 T4MXFR= 000011 U.LGRP 000060 U.wPRT= 000032
ST.FO = 002000 S.TGOF= 000013 T4SEEK= 000010 U.MASK= 000022 U.WRIT= 000023
- ST.MOD- 000001 S.TGSS= 090015 T4SOF T= Q000C7 U.MBN = 000035 wAITSI= 000012
ST.MSk= 000000 S.TRKL= 000004 T4UPRM= 000004 J.MLEV= 000026 WBUF (N= 000401
ST.0A = 000200 TADR 002067 UDATA 001210 U.MSE"- 000017 WCHECK= 000C10
ST.PE = 000040 TADRH 002070 UNITO = 000001 U.NEXT= 000000 we s AL= 000004
ST.PS = 000002 TALKER 001102 UNIT1 = 000002 U.NFUN= 000C10 WCUNT = 040000
ST.RE = 000100 TALK1A 001114 UNITZ = 000004 U.NSEC= 000016 WONLY = 002000
ST.RR = 000100 TALKIB 001124 UNIT3 = 000010 U.PAnM= 000033 WREAL = 122400
ST.RTY= 000003 TALK2A 001144 UNSSUC= 000175 U.PAT = 000011 WwRITE 001601
ST.RU = 000001 TALKZB 001145 UREAD = 000013 U.PCTG= 000014 WRONG = 000002
ST.SR = 000020 TEST4 = (OG000 uToTST= 0000172 U.RBN = 000041 wSTOP = 14000C
ST.STA= 000001 TIMEOU= 000001 UWRITE= 000014 U.RTRY= 000025 XBNCYL= 000021
$1.S7 = 0C0400 TLEN.U= 000061 U.CBN = 000037 J.RVER= 000046 XFERRT- 000000
ST.UNT= 000000 10 001225 U.CCNT= 000012 U.RWER= 000045 XMTERR= 000400
ST.wWE = 000010 T0081G= 000001 J.CCOP= 000044 U.RWTO= 000006 XOR 001211
suB - 000013 TRACKS= 000020 u.cCyL= 000053 u.SDIL= 000031 XREAD = 000002
S.BADP= 000010 TRKGRP= 000003 U.C(GRP= 000055 u.SbIS= 000030 XWRITE= 000003
S.BESS= 000011

. ABS. 004750 000

000000 001
ERRORS DETECTED: O
VIRTUAL MEMORY USED: 4286 WORDS ( 17 PAGES)

DYNAMIC MEMORY AVAILABLE FOR 69 PAGES
A:UDATY BIN,SY:UDAT1/(C={1,33]1DMACRO,UDATIT UDATP , UDATR,UDAT'M, UDAT1S
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~UDATY UNIBUS ADDRESSING MACRO X04.00 9=JuUL=B1 11:25:16 PAGE S=1 SEQ 0073
(ROSS REFERENCE TABLE (CREF v01-05 )

i
ACHKT  32-228 32-3%7 72-39

ACHKZ  32-26#

ACHKS  32-27 32=-32#

ACHKG  32-33 32=36

ARGSS  32-28 32-284 38-39 IR=394  40=45 LO=452
' ATTN §=22%

AVAIL 6=24LH

BCHK 32-35 334

BUHKY 3374 33-13

BCHKZ2  33-184  33-25

BCHKM  33-11 3322 40-34

BCHKMX  40-6 40-9 40-13 40=-16 40=-26 40-36 40-674
BEUSED 8-35#

BF .DAT  3-62#

BF .ECC I-64n

BF.EDC  3-63#

BREAK L-3#

BUFCNT  34-43+ 35-9 35-25 78-8 41-164

BUFFLG  3=47#

BUFSIZ 22-15 22-20 23-684

CCHK 34174

CHECK 5-674

CHGMOD 6=324

CHRRES 6-434

CLRBUF 22-25# 22-27

CMP1 41=-30#

(MP2 41-3n

cmMP3 L1-32#

CMPADR  41-2G#

(MPS]Z 38-21 L1=-28#

COMPAR  4-O# 38-36

COMPLT  6-41%

CURBUF  35-5+ 35-7 35-20r  35-23 37-32 41 =174
CURPAT 35=4+ 35-13% 35-17« 37-9 41-18#4

CvT L=-19#

D.LIMT  8-4#

D.SCHR 8-5#4

DATBUF 34-39=  37-1/ 37=41 38-16 38-25 41-19#
DATCMP 8-40#

DATERR 8-21#

DATPRE  5-33#

DBNCYL  5-42#

DCMPAL 8-42#

DCYLS 8=-27#4

DINIT (=124

DIREC 8-13#4

DISCON 6=30#

DONE 6-17#  36-1
DONECD 35-16 36-14 36-3
DROP 8-10#4

DRTYPE S5-15#
DRVCLR  6-35#
DRVID 5-144
DRVONL 6=-334
DRVRUN  6-34#
Ec( L=164




UDATY UNIBUS ADDRESSING MACRO x046,.00 9-JuL-81 11:25:16 PAGE S-2
CROSS REFERENCE TABLE (CREF v01-05 )

ECCCHK
ECCFLG
ECCRSH
ECHO

- ECHOC
E£0C
ERECOV
ERHARD
ERLEV
ERRM(
ERRMES
ERRN
ERSOF T
EXIT
FB.DAT
FB.EDC
FCTSI1Z
FIRSTU
FMEMFL
FORMAT
FRADR
F RADRM
f RAME
FREE
FSTOP
FT_8UF
FT.HI
FT.LOW
FTIME
FTLDEV
FTLSYS
FWADR
FWADRH
GETCHR
GETSTA
GE TSUB
GRPCYL
GRPOF f
HBHINB
HBL ONB
HD .BAD
HD . DBN
HD.LBN
HD.PRV
HC . RBN
HD.REV
HD . XBN
HDRPRE
HEADER
HIBYTE
HICYL
HIDBN
HILBN
HIMEM
HIRBN
HIXBN
HOSTRO

8-28#
3454
S5=11#
‘=112
6=46#
3-4L6n
6-31»
6=-52#
S5=10#
6-15#
6=14m
32~-34
6-534
L{=20m
3=22%
3=-23#
S5~36#4
7-11a
32-13#
L=4H
40=7+«
40=3»
5-664
34-18
342N
3-15#
~16#
-17#
~16#
6=-51#
6=-50#
32-11
32-21
6=-364
6-38#
6=-37#
5=25#
-38#
~S56#
=574
=55#
-58#
-S54
-S564
-53#
~S54#
=57/
-344
-62#
~S4n
=244
-30#
-26#
L4
=254

22=2k

0D (NN

AN WA VAVNWVN N NN N AN AN

wh
!
LAY
~N
=

29-37
32-28

32-16

L1-8#
41=-94

34~2C

32-20
33-4

7=11

29-38

30=-28 32-28
37-3¢4 38-7
3-8 33-15
33-19 346-22

32-9 36-2

32-284  38-39
42-3%4
34-21 40-18

40-79 40-29

38-39

40-28
40-42

38-39

«0-38
40-45

38-39#

40-45
40-45

40-4°5

40-45
41-44

40-45

L1-34

40-45

40~45#

SEQ 0074




UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JuL-81 11:25:16 PAGE S-3

CROSS REFERENCE TABLE (CREF v01-05 )

HRDRE V
IN.OY
IN.OZ
IN.O3
IN.O%
IN.0O5
IN.O6
IN.O7
IN.O8
IN.O9

bt pu P Pt i B Py Pune) Prc) Pey P
z2ZzzzzzzZzZZ2Z2
[N Y YT S S G S W i
OV NAVENWNN=O

Pt g
-4
[
NV 1AV
N —

IN.23

S-13#
23-35#
23=40n
23=41n
23=424
23-43n
23-44n
23-45#
23-46n
23=47#
23-48a
23-45%
23~50#
23-51»
23-52#
23-53#
23=54#
23-55#
23-56#
23-S7#»
23-58#
23-59#
23-60n
23614
23-62#
2363
23-64#
23-65#
23-664
23-67#
22-19

B-114

6-404

32-10

23-38# 23%-68

32-74

L1-104
A1=114
29-44N
L1=-54
L1-64

40-24 40-34

SEQ 0075
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"UDAT1 UNIBUS ADDRESSING MACRO X04.00 9~JuL~B81 11:25:16 PAGE S-4 SEQ 0076
(ROSS REFERENCE TABLE (CREF v01-05 )

MS2 (2=-10#
Ms3 32-28 42-15#
MS4 L2=21»
‘MSS L2=-26m4
MS6 38-39 42=-31»
"S7 40-45 42-33n
Mw? (-188 22-21
M.R.TE 26-10# 4&0-21 40-N
NEWSUB  B-14»#
ONL YCL B-32#4
outT.01 22-22 22-23 23-6# 29-13
outT.Q2 23-7#
o .03 23-8#
outT.06 23-9#
oUT.0S 23-1.#
outT.06 23-11#
outT.07 23-12#
ouT.08 23-13#4
ouUT.09 23-14a
ouUT.10 23-15#4
outT.11 23-16#
out.12 23-17#
outT.13 23-18#
OUT.14 23-19#
ouT.15 23%-20#
oUT.16 23-21#
oUT.17 23=22#
ouT.18 23-234
OUT.19 23-24»
out.20 23-25#
ouT.21 23-264
out.22 23-27#
out.23 23%-28#
ouT.26 23-294
outT.2S 23-30#
T, 26 23-31a
27 23-32#
.28 23-334
29 22-23 23-34n
OUT.RQ 22-13+  22-14 23-5#
av... 2-38 ’-38 2=-384  42-4 42-4 42-4 42-4Li 42-39 42=3%4
OVE.MN 2-38x 42-4
OVE .MS 42~4» 42-39
OVERFL 5-75#4
OvL... 2-38 2=-38%¢ 42-4 LO=4LN 42-39 4L2-394
OvL.MN 2-38 2-38 42-4 42-4 Lo-4a
OVL .MS 42-39 42-39 42=-39#4
OVS.MN  2-38#
OVS.MS 42-4#
OVSTRT T-10#
PATO 37-13 38-29 30-3u
PAT1 39-8#
PAT? 39-13#
PAT3 30-184
PRMS 32-28 32-28 32-28 32-28 32-28 3228 32-28 32-2
38-39 38-39 38-39 38-39 38-39 38-39 38-39 38-3
40=45 40-45 L0-45 40-45 40-45#4

8 32-28 32-28 32-28+  38-39 38-39 38-39
9  40-45 40-45 40-45 40-45 40=-45 40-~45




UDATT UNIBUS ADDRESSING MACRO X04,.00 9-JuL-81 11:25:16 PAGE S-5 SEQ 0077
(ROSS REFERENCE TABLE (CREF v01-05)

PTYPES 32-28 32-28 72-28 32-28 32-28 32-28 32-28 32~-28 32=-284  32-284  32-284  32-282  40-45 40-45
60=-45 40-45 40-45 40=-45 40-45 60-45 40-45 40-45 40=45 40-45 40-454  4L0-454  L0-45#  40-45#
40-6458  40-(5a

RBMBN 8-18#

RBNTRK 5~-314

RBUFLN  3-65#

R(LB 8-23#

RCONT 3=41n

RCTCPS 5-8#4

RCTCSZ  5=40#

RCV 4-84 24-30

RCVERR  6=23% 21-17

RCVRDY 6=21#

RDSTAT 21-2#

READ 35-11 35=22 38-74

REDWRT  B8-19#

REGSS 32-28 32-28 32-28 32-28 32~28 32~284 38-39 38-39# 40-45 4(=45 40-45 40-45 40-45 L0-45
40-45 40-45 40-45 40~45 40-45 40~4548  4LC~45#  LO~45%

REGUS  40-45 40-45 40-45 40-458  L0-45H

RERRCA 29-31 29-36#

RERROR 29-7# 32-28 38-39 40-45

RERRPA 29-32# 29-35

RESEEK 8-12#

RETRY 8-22#

RETS 5-7#

REVE(C 8~174
REVECT 5-63#
REVINP  8-20#
REVS S-16#4
RM 5=~34
RONLY 8~-29#
RREAL LEYAN
RSTOP 3404
RTRIES 8-31#
RW.ANG 3-34n
RW .BUF 3-29#4
Rw.CMD  3-32#
RW.HI 3~-214
RW.LOW  3-30#
RW.SDI 3-33p
RW.STA  3-28#
RWRDY 6-264

S.BADP  7-€2# /=63
S.BESS  7-63# 7-68
S.M(NT  7-68# 7=69
S.MEGR  7-60# 7=61
S.MEGW 7-61# =62
S.PARM  7-554 7=-56
S.PAT /=574 7-58
S.SCHR  7-59#4 7-60
S.SDCL  7-56# 7=57
S. TGOF 7694 /=70
S.TGSS  7-70#

S.TRKL  7-58# 7=59
SAVREG 29-46#  40-45 40-45+
SBCRES  6-44n

SCTWRD  7-8#
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| UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JuL-81 171:25:16 PAGE S-6
(ROSS REFERENCE TABLE (CREf V01-05 )

SOILTO
SDISTO
SDIVER
SEKINP
SEND
SEQSEK
SHRTTO
SIZBUF
SNDAGUN
SPADJU
SS
ST.C
ST.CON
ST.0B
ST.DF
ST.DR
ST.ERR
ST.FE
ST.FO
ST.MOD
ST.MSK
ST.0A
ST.PE
ST.PS
ST.RE
ST.RR
ST.RTY
ST.RU
S1.S87
ST.SR
ST.STA
ST.UNT
ST.WE
STACK
START
STATEX
STATLP
STATOK
STATUS
STSRES
SUB
TIMS12
T2CMD
T2DLL
14881
14882
T4MPRM
T4MXFR
T4SEEK
T4SOf T
T4UPRM
TADR
TADRH
TALK1A
TALK1B
TALK2A
TALK 28

24=27
24-25
S~4h
8-15#
L=7n
8-34#
5-3#
34-42n
22=14#
29~-30~
S5-G#
4-30m
L=29n
L4=47N
L=44n
4-374
(=284
L=4L1 A
L=4L6H
4=274
4-254
(=354
4-43H
(=394
L-42n
4364
4{=31a
4-40n
RN ]
4-384
L=-264
4=24H
L=45#
20-8
20-9
21=-16

24~4EN
24=45#

24-18

37-18 37=40 I8=-1%
22-18
29-40n

30-5#

32-84

21-18 21=22#
21-14 21-20
21=-1/4

21-9

32-8

33-16*  40-7 40=14
33-21¢  40-3 40=10e
Q4=234

24~’84  24-38

24-414

26=36 26=40 2h=4 2N

38-23

41-204

6

SEQ 0078

-
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CROSS REFERENCE TABLE (CREF v01-05 )

TALKER 24-15#

TESTS 2~36# 24-1
TIMEQU 5-61#

TLEN.U  7=10# 7=11
10 28-1a

TOOBI1G 5-65#

TRACKS  8-36#

TRKGRP  5-28#

U.CBN 7=414 7=-42
U.CCNT 7=228 7=23%
U.CCOP  7-44n 7-45
U.CCYL  7-48# 7-49
U.CGRP 7=~4L9H 7=50
uU.COoPY 7~4L34 7=44
U.CSEC 7=28# 7=29
U.CTRK  7-24#4 7-25
U.ECCT  7-34# 7-35
U.ELEV 7=31# 7=-32
u.LCyL  7-50# 7-51
J.LGRP 7=10 7=51#
U.MASK 7=29# 7-30
U.MBN 7-40# 7-41
U.MLEV 7=-33 7-34
U.MSEC  7-26# 7-27
U.NEXT  7-15#4 7-16
U.NFUN  7-20# 7-21
U.NSEC /=254 7=26
U.PARM 7-38#4 7=-39
U.PAT 7=21#4 7-22
U.PCTG 7=-234 7=24
U.RBN 7=42# 7=43
U.RTRY  7-32# 7-33
U.RVER =464 7=47
U.RWER  7-45# 7~46
U.RWTO  7-18# 7-19
U.SDIL 7=36# 7=37
U.sbls 7=-35# 7-36
U.SEEK  7-19#4 7~20
U.SNUM 7=4L74 7=-48
uU.SuBpP 7=164 7=17
U.SuBU 7=-304 7=-40
U.TIMO 7=17# 7-18
U.TSEC 7=c7# 7-28
U.WPRT 7374 7-38
U.WRIT  7-30#4 7-31
UDATA 25-14 25-16 26=11» 26=15 26=-20#
UNITO S5-464

UNIT1 S5~47H

UNITZ2 5-48#4

UNIT3 5-494

UNSSUC  é=424 i
UREAD 4=-14#4  25-15 38-17
UToTSTY 6-134

JMRITE L-15#4 26-16 37=42
WAITSI L=134

WBUFLN  3-68# 3-69
WCHE CK 8=-37#

—
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WCHKAL
WCONT
WONL Y
WREAL
WRITE
WRONG
WSTQP
XBNCYL
XFERRT
XMTERR
XOR
XREAD
XwWRITE

8-39#
3-304
8-304
3-43
35«6
5-65#
3-38#
S5-414
S5-5#
6=25#
27=-104
L5
L-6M

35<21

21-11
33-9

3794

33-20

40-40

UDAT1 UNIBUS ADDRESSING MACRO X04.00 9-JuUL~81 11:25:16 PAGE S-8
CROSS REFERENCE TABLE (CREF v01-05 )

40-44

SE@ 0080

K X
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(ROSS REFERENCE TABLE (CREF v01-05 )

BCS 11=-1»#

CERROR 16-65#

DEVFTL 16=37#

DIAGSS 9-5#

DMCODE  1~3# 2-38

DMEND 1=-32# L2-39

DMOVLY 1-18» 2-38 42-4
DSTAT  17-3#

ENDERR 16-93#

ERRDF  13-33#

ERRHRD 13-39# 32-28 38-39 40-45
ERROR 16=45#

ERRORS® 14-34 32-28 38-39 40-45
ERRORC 16-75#

ERRSF 13274

ERRSFT  13~47#

GETPS 15-15# 40-45 40-45
HARDER 16-31#

MOVMSG 16-84»#

MSG 10-3#

MSSG 16=-111#

MSSGE 16=-1334

NDERR  16-101#

OVIERM  2-38 2-38# 2-384  42-4 42-4H4 42-39

PARGS. 14-334  32-28 32-28 32-28 32-28 40-45 40-45 40-45 40-45 40-45 40-45
POP 12-11% 2122 2228 24~42 25-17 26-17 27=15 29-39

PUSH 12-3# 21-7 22-12 24-15 25-10 26-10 27-10 29-7 29-9
REPSFT 16-10#

RSTRS  15-8# 40-45

RXOR 18-44

SAVRS  15-1#4 40-45

SOFTER 16-4#

SYSFTL 16-~43#

TALKX 19-3#

UDATZ2  DISK RESIDENT  MACRO X(04.00 9~JuL~81 11:39:12
TABLE OF CONTENTS

- 1 UDA DM PROGRAM PARAME TERS
7= 1 TEST & SPECIFIC INFORMATION
5~ 1 MACRO DEF INITIONS
20- 1 START OF TEST CODE
21- 1 RDSTAT - GET DRIVE'S REAL TIME DRIVE STATE
2- 1 HOSTRQ - HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED, ETC.
32- 1 DISK DRIVE SEQUENCER
33- 1 INITIALIZE DRIVE AND LOOK AT DRIVE SIGNALS
34~ 1 ECHO DATA TO DRIVE
35- 1 GET STATUS COMMAND
36- 1 GET DRIVE CHARACTERISTICS
37- 1 CHECK WHICH COMMAND HAS BEEN GIVEN
38- 1 MEMORY WRITE
39- 1 MEMORY READ
40- 1 D IAGNOSE
41- 1 DIAGNOSE/READ MEMORY TO SEE IF ERROR OCCURRED
42- 1 DIAGNOSE/DO A DRIVE CLEAR
&3- DIAGNOSE/GET PROGRAM NAME SPECIFIED BY DRIVE AND DOWNLINE LOAD
L4- 1 DIAGNOSE/REPCRT ERROR == NO DOWNL INE LOAD PROGRAM
45- 1 DIAGNOSE/GET EXTENDED STATUS
46- 1 DIAGNOSE/SET UP RESPONSE TO HOST AND EXIT
47- 1 TEST 2 SPECIFIC ROUTINES
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READ MEMORY SUBROUT INE

WRITE MEMORY SUBROUTINE

CONVERT MEMORY -- SKEWED BY BYTE

GET BYTE COUNT

TYPE WHAT KIND OF RECEIVE ERROR

GET UNITS FROM HOST

GET STATUS SUBROUT INE

CLEAR DRIVE SUBROUT INE

DIVIDE BY OCTAL 50 AND FIND ASCII EQUIVALENT

I4
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SIDENT MACRO X04.00 9=JuL=81 11:39:12 PAGE ¢
CHINE MACROS = OVERLAY VERSIOUN

LTITLE UDATZ  DISK RESIDENT

COPYRIGHT (() 1987
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USF ONLY ON A
SINGLE COMPUTER SYSTEM AND MAY BE (COPIED ONLY WITH THE INCLUSION
OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER
COPIES THEREOF, MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSON EXCCPT FOUR USE ON SUCH SYSTEM AND TO ONE
WHO AGREES TO THESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF
THE SOF TWARE SHALL AT ALL TIMES REMAIN IN DIGITAL.

THE INFORMATION IN THIS DOCUMENT [S SUBJECT TO (HANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 8Y DIGITAL
EQUIPMENT CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

:THIS PROGRAM SHALL BE ASSEMBLED WITH THE PROGRAM DMACRO
;USING A (OMMAND LINE SIMILAR TO:

UDATZ2.BIN,UDAT2/C=[1,2IDMACRO,UDAT2T ,UDATP,UDAT2M, UDATR, UDATZ2S

TEST4 = 0 : THIS IS NOT TEST4

.ENABL ARBS .
DMCODE UDATZ2,0,714,3,0

SEQ 0082
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UDAT?2 DISK RESIDENT MACRC Xx04.00 9=JuL=-81 11:39:12 PAGE 3

2OV NO NS W 30000 N NI wnn —

PON) b el 4 Db 3

010000
007774

000000
0000C1
000002

000000
(00400

000000
000001
000002
000003
000004
000005
000006

140000
040000
100000
000000
100000
122400
013400
010000
100000
040000

000000
060000
030000
110000
050000
126000

.SBTTL

HIMEM
OVSTRT

.BUF
.LOW

T Tie, v
— — =4

-

I

—

.DA”
EDC

e, v v 0
gl

Rw.STAT
RW.BUF
RW.LOW

RW.CMD
RW.SDI!
RW.ANG

wSTOP
WCONT
RSTOP
RCONT
FSTOP
WREAL
RREAL
ECCFLG
£0C
BUFFLG

HD.LBN
HD .RBN
HD.REV
HD .BAD
HD.PRV
HD . XBN

UDA DM PROGRAM PARAMETERS
.LIST MEB,TOC

EQUATES

HIGHEST USABLE LOCATION OF UDA MEMORY + 1

= 10000 : HIGH MEMORY+1

= 7774 ; OVERLAY ADDRESS LOCATION

OFFSETS FOR FORMAT TRACK TABLE

= 0. ;sBUFFER POINTER GFFSET
= 1. ;sHI ORDER HEADER OFFSET
= 2. ;LOW ORDER HEADER OFFSET

OFFSETS FOR FORMAT TRA(CK BUFFER

= 0. ;FIRST DATA wORD OFFSET
= 256. ;EDC WORD OFFSET

OFFSETS FOR READ/WRITE 1/0 CHAIN TABLES

= 0. sSTATUS AND NEXT BUFFER POINTER OFFSET
= 1. ;POINTER TO DATA BUFFER
- 2. ;H] ORDER EXPECTED HEADER
= 3. ;LOW ORDER EXPECTED HEADER
= 4. .SD1 COMMAND AND HEAD ADDRESS
= 5. ;DUMMY SDI CONTROL BLOCK POINTER
- 6. JTHETA FROM [NDEX
CONSTANTS FOR READ AND WRITE XFC'S
= 140000 ; LALV ENTRY IN CHAIN FOR WRITE
40000 ; WKRITE CONTINUE
= 100000 . LAST ENTRY IN CHAIN FOR READ
= 0 ; READ CONTINUE
- 100000 : LAST ENTRY IN (HAIN FOR FORMAT
- 122400 : WRITE REAL TIME E(OMMAND
- 13400 . READ REAL TIME (OMMAND
10000 . ECC ERROR IN BUFFER BIT
100000 . END OF CHAIN
- 40000 ; BUFFER FULL OR EMPTY FLAG

HEADER CODES

- 000000 .GOOD LBN

= 060000 .GOOD RBN, PERHAPS UNUSED
= 030000 ;REVECTORED LBN

- 110000 ;BAD BLOCK

= 050000 :PRIMARY REVECTORED BLOCK

120000 :XBN BLOCK

SEQ 0083

i 4
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UDA DM PROGRAM PARAME TERS

58
59
60
6]
62
63
o4
65
66
67
68
€9
70

14000C

200000
000400
000401

000401
000415
000007

HD.DBN

BF . DAT
8F .EDC
BF .ECC

WBLUFLN
RBUFLN
L INKLN

- 1460000 ;DBRN BLOCK

JFFSETS FOR DATA BUFFERS

= 0. :DATA

= 256. ;FRROR DETECTION (ODE
= 257. JLAST 17 ECC RESIDUES
BUFFER AND READ/WRITE CHAIN LINK SIZES

= 257. ; WRITE BUFFER SIZE

- WBUFLN+12, . READ BUFFER SIZE

= 7. ; LINK SIZE

SEQ 0084

L
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UNA DM PROGRAM PARAME TERS

OV NOANH WA =OO0D NONN Wiy =

[ AN ] NG 0 QS N W QI P SRS R
—

22

000000
000001
000002
000003
000004
000005
000006
000007
000010
000011
000012
000013
000014
000015
000016
000017
000020
000021

000000
002000
000001
000001
000002
000002
000002
000003

000200
VLU 100
000040
000020
000002
000001
000200
000100
000040
000020
000010
002000
001000
000400

BREAK
FURMAT
XREAD
XWRITE
SEND
RCV
COMPARE
STATUS
ECHO
DINIT
WAITSI
UREAD
UWRITE
ECC
MRD
MWR
(V7T
ExIT

ST.UNT
ST.MSK
ST.STA
ST.MOD
ST.ERR
ST.CON
ST.C

ST.RTY

ST.0A
ST.RR
ST.DR
ST.SR
ST.PS
ST.RU
ST.FE
ST.RE
ST.PE
ST.DF
ST.WE
ST.FO
ST.DB
ST.57

XFC DEFINITION EQUATES

o
.

;BREAKPOINT XF( (CODE

;FORMAT TRA(CK XFC CODE

JREAD N SECTORS XFC CODE

JWRITE N SECTORS XF( CODE

+SEND SDI COMMAND XFC CODE

JRECEIVE SDI MESSAGE XF(C (ODE

;COMPARE DATA PATTERN TO BUFFER

;RETURN DRIVE STATUS XFC (ODE

ECHO DATA TO DRIVE XFC CODE

;DRIVE INITIALIZE XFC CODE

sWAIT FOR SECTOR OR [NDEX PULSE

JREAD UNIBUS MEMORY XFC CODE

JWRITE UNIBUS MEMORY XF(C CODE

.DO ECC ON BUFFER XFC CODE

;SEND BUFFER TO MAINTENANCE READ (OMMAND
JGET BUFFER FROM MAINTENANCE WRITE COMMAND
s CONVERT TO PHYSICAL ADDRESS XF(C (ODE

; TERMINATE DM PROGRAM XF( (ODE

Mo nn
. . e

ad ad md b ad ad s b O OO YO N SN NN —
[ ] L] L ] . L]

NN NN = O

nuwn Wi nne

GET STATUS OFFSETS

= 0. JUNIT NUMBER

z 0. s SUBUNIT MASK

= 1. ;STATUS BYTE

= 1. ;MODE BYTE

z 2. ;ERROR BYTE

z 2. ; CONTROLLER BYTE

= 2. .C BITS

= 3. JRETRY COUNT/FAILURE CODE

STATUS BIT DEFINITIONS

= 200 ; ONLINE TO ANOTHER (SET [F DRIVE UNAVAILABLE)

= 100 . READJUSTMENT BIT (SET |F RECALIBRATION REQUIRED?
= 40 ; DIAGNOSTIC REQUEST (SET IF DIAGNOSTIC REQUFSTED)
= 20 ; SPINDLE READY (SET IF SPINDLE READY)

= 2 ; PCRT SWITCH (SET IF PORT SWITCH IN)

= 1 ; RUN/STOP SWITCH (SET IF RUN/STOP SWITCH IN)

= 200 ; FATAL ERROR (SET IF FATAL ERROR OCCURRED)

= 100 ; RETRIABLE ERROR (SET [F RETRIABLE ERROR QCCURRED)
- 40 ; PROTOCOL ERROR (SET [F PROTOCOL ERROR OCCURRED)
= 20 ; INITIALIZATION FAILURE (SET IF INIT FAILED)

- 10 : WRITE ENABLE (SET IF WRT ATTEMPTED ON PROT DISK)
= 2000 ; FORMATTING (SET IF FORMATTING ENABLED)

1000 ; DIAGNOSTIC CYLS (SET IF DIAG CYL ACCESS ENABLED)
; SEZTOR SIZE (SET FOR S76 BYTE SECTORS)

!
"
o
o
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UDA DM PROGRAM PARAMETERS

N~V NN =O 000 N N W=

—r et d e e D e b d

20

000000
000000
000000
000001
000001
000001
000001
000002
000002
000003
000003
000004
000007
0000C7

000013
00000
000001
000002
000002
000002
000003
000003
000003
000004
000004
000005
000005
000006
000010
000011
000011
000012
000014
000021
000022

000001
000002
000004
000010

177400
000377
007727
170377

SHRTTO
SDIVER
XFERRT
LONGTO
RETS
RCTCPS
SS
ERLEV
ECCRSH
MICREV
HRDREV
DRVID
DRTYPE
REVS

s THESE
SURB
LBNCYL
HICYL
GRPCYL
hILBN
HIXBN
TRKGRP
HIRRBN
HIDBN
RBNTRK
RM
DATPRE
HDRPRE
MEDTYP
FCTS1Z
LBNTRK
GRPOFF
LBNHST
RCTCSZ
XBNCYL
DBNCYL

GET COMMON CHARACTERISTICS OFFSETS

;SHORT TIMEOUT <3:0>

;SDI VERSION <7:6>

; TRANSFER RATE <15:0>

;LONG TIMEOUT <3:0>

JRETRIES <7:4>

:F/RCT COPIES <11:8>

JSECTOR SIZE <15:15>

;ERROR RETRY LEVELS <7:0>

JECC THRESHOLD <15:8>

;MICROCODE REVISION NUMBER <7:0>
;HARDWARE REVISION NUMBER <15:8>
JUNIQUE DRIVE ID <47:0>

:DRIVE TYPE IDENTIFIER <7:0>
:REVS/SECON" ~“15:8>

GET SUBUNIT CHARACTERISTICS OFFSETS
OFFSETS ARE CURRENTLY GIVEN AS FOLLOWING THE COMMON CHARACTERISTICS

11. JOFFSET TO PUT SUBUNIT AFTER COMMON;
. ;NUMBER OF CYLINDERS IN LBN AREA <31:0>
;H]I ORDER CYLINDER BITS <15:12>
:GROUPS PER CYLINDER <7:0>
;HI STARTING LBN <11:8>
:H] STARTING XBN <15:12>
:TRACKS PER GROUP <7:0>
;HI STARTING RBN <11:8>
;H]I STARTING DBN <15:12>
;RBNS PER TRA(CK <6:0>
;REMOVABLE MEDIA <7:7> 1=REMOVEABLE
:DATA PREAMBLE SIZF IN WORDS <7:0>
;HEADER PREAMBLE SI1ZE IN WORDS <15:8>
CMEDIA TYPE <31:0>
:FCT COPY SIZE <15:0>
:LBNS PER TRACK <7:0>
:GROUP OFFSET (SECTORS) <15:8>
0. JLBNS IN HOST AREA <31:0>
;. JRCT COPY SIZE <15:0>
8

N

NNHWANNON =2 =22 =2000
" & 8 8 B & & ® & & 8 8 8 @

Pyt

1]

;CYLS IN XBN AREA 115:0>
;CYLS IN DBN AREA <15:8>

NN o RV o> 1o XV, 1V, T o S UNTUNTUNT. T, S 1 S T Y o,
[ ] [ ] L ] [ ] . L ] [ ] [ ] [ ] . 1 ) [ ] L ] L] L )

UNIT CODES

- 1. JUNIT ZERO CODE
= 2. JUNIT ONE CODE

= 4. JUNIT TWO (ODE

= 8. JUNIT THREE CODE

BIT MASK DEFINITIONS

177400 sHIGH BYTE MASK
- 000377 ;LOW BYTE MASK

7777 ;HI BYTE, H] NIBBLE MASK
- 170377 JHI BYTE, LO NIBBLE MASK

SEQ 0086

L



-

"UDAT2 DISK RESIDENT MACRO X04.00 9=JuL=-81 11:39:12 PAGE 5-1

JDA DM PROGRAM PARAME TERS

58
59
€0
6)
62
63
64
65
66
67
68
69
70
71
72
73
74
75

177617
177760

000001
00000¢
000004

000002
000004
000010

00001
00000¢

000001
000002

LBHINB
LBLONS

T IMEOUT
HEADER
REVECT

WRONG
F QAME
CHE CK

T00BIG
LOW

L ARGE
OVERF L

Hon it nn o

(99)
L]
—t
=
w
Pay

177417 ;L0 BYTE, HI NIBBLE MASK
177760 ;LO BYTE, LO NIBBLE MASK

sDRIVE TIMEOUT CODE
;HEADER COMPARE FAILURE (ODE
sREVECTOR NEEDED (ODE

;FIRST WORD NOT START FRAME (ODE
:FRAMING ERROR (ODE
. CHECKSUM ERROR CODE

sNUMBER OF WORDS EXCEEDS 7064
;DM BUFFER ADDRESS IS LESS THAN 714

rRO— COSND Y —
[ ] L] - . . L]

;BLOCK NUMBER TOO LARGE
;SECTOR NUMBER LARGER THAN 16 BITS

ny —

SEQ 0087
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UDA DM PROGRAM PARAMETERS

OV NRANINNI = O L0000~ N NN~

(AN 7 6 T S S S QT S S S
b

22

000000
000001
000002
000003
000004
000005
000006
000007
000010
000011
00001¢
000013
000014
000015
000016

000001
000007
00004
000100
000400
1009000

000204
000006
000201
000213
000014
000005
000207
000210
000011
000216
000012
000176
000175
000170
000167
000366
000350

000000
000400
001000
001400

;MAINTANENCE READ/WR]Tt REQUEST NUMBERS

TIMS1Z
T2DLL
12CMD
T4MPRM
T4UPRM
T4BB1
14882
T4SOF T
T4SEEK
T4MXFR
UTOTST
ERRMES
ERRMC
ME SSAG
DONE

RCVRDY
ATTN
RCVERR
AVAIL
XMTERR
KWRDY

DISCON
ERECOV
CHGMOD
DRVONL
DRVRUN
DRV(LR
GETCHR
GETSUB
GETSTA
IRECLB
INSEEK
COMPLT
UNSSUC
CHRRES
SBCRES
STSRES
ECHOC

FTLSYS
FTLDEV
ERHARD
ERSOF T

[T I T O T I L I O T T T I T

OTHER BIT DEFINITIIONS

[ 7 S T T I 1 I ¥

L T U S T O O I LI T Y B |

0.

bt —d =2 =\ OO0 NN N SN NN —
L[]

0
1.
2.
3
4

1400

SEQ 0088

;GET FREE MEMORY PARAMETERS

;DOWNL INE LOAD DRIVE DIAGNOSTIC
;MANUAL [INTERVENTION TEST 2 PROTOCOL
;GET MASTER PARAMETERS FROM SW QUESTIONS
sGET UNIT PARAMETERS FROM HW QUESTIONS
sGET BAD BLOCKS (1 THRU 14)

;GET REST OF BAD BLOCKS (15 AND 16)
sADD TO SOFT ERROR AND ECC COUNT

JADD 1 TO SEEK COUNT

;ADD TO MEGABITS READ AND WRITTEN

sGET UNITS TO TEST

;sPRINT ERROR MESSAGE

;TEST & ERROR REPORTING

; INFORMATION MESSAGE

;MARK DM PROGRAM AS NO LONGER RUNNING

RECIEVER READY 1 - READY

ATTENTION BIT FOR RETURN DRIVE SIGNALS XF(
RECIEVER ERROR

AVAILABLE 1 - AVAILABLE

TRANSMIT ERROR

IF SET, UDA IS ABLE TO READ AND/OR WRITE TO DRIVE

; DISCONNECT DRIVE

ERROR RECOVERY

CHANGE MODE

DRIVE ONL INE

DRIVE RUN

DRIVE CLEAR OPCODE

GET CHARACTERISTICS

GET SUBUNIT CHARA(CTFRISTICS
GET STATUS

RECAL IBRATE

; INITIATE SEEK

SUCCESSFUL COMPLETION

UNSUCCESSFUL COMPLETION

GET CHARACTERISTICS RESPONSE

GET SUBUNIT CHARACTERISTICS RESPONSE
GET STATUS RESPCNSE

DIAGNOSTIC ECHO COMMAND AND RESPONSE

SYSTEM FATAL ERROR
DEVICE FATAL

HARD ERROR

SOFT ERROR

2C
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DE
)

000377
000105
000055
007723

00000C
000001
000005
000006
000007
000010
000011
000012
000014
000015
000016
000017
000020
000021
000022
000023
000024
000025
000026
000027
000030
000031
000032
000033
000034
000035
000037
000041
000043
000047
000051
000052
000054

000000
000001
000003
000004
000005
000006
000007

SBTTL

-
L

SCTWRD
INTEDC
TLEN.U
FIRSTU

.NEXT
. SURP
.TIMO
.RWTO
.SEEK
.NFUN
.PAT

.CCNY
LPCTG
.CTRK
.NSEC
.MSEC
.TSEC
.CSEC
.MASK
WRIY
.RTRY
.MLEV
LECCT
.SDIS
.SDIL
-WPRT
.PARM
. SUBY
-MBN

.(BN

.RBN

« SNUM
LCCYL
.CGRP
LLCYL
.LGRP

s CCCCCCCCcCcocCcCcCcccCcCc o cCccocccccccccccceer:

. PARM
.SDCL
.PAT

.TRKL
. SCHK
-MEGR
-MEGW

VNV NNS: Y.

TEST & SPECIFIC INFORMATION
TEST & SPECIFIC INFORMATION

NT MACRO x04.00 9-JuL-81 11:39:12 PAGE 7
NF ORMAT I ON

CONSTANTS

Wonnnu

"

L T T I T T O I 1 20 I T I I ¢

| T Y T ¥ Y IO ¥ N I VI TN 1 O B 1)

S
2

oo i

255.
69.
U.LGRP+1

HIMEM-TLEN.U
UNIT PARAMETER OFFSETS

NEXT+1
.SUBP+4
.TIMO+1
.RWTO+1
.SEEK+1
NFUN+
LPAT+]

.CCNT+?2
LPCTGH
.CTRK+1
NSEC+1
.MSEC+1
JTSEC+1
.CSEC+1

.C.C.C.C.C.C.C.C.CCCCCCCCCCCCCCCCO

U.LCYL+2

PARAMETER OFFSET

0.
S.PARM+1
5.SDCL+2
S.PAT+1

C.TRKL +1
S.SCHR+1
S.MEGR+1

SEQ 0089

NUMBER OF WORDS IN SECTOR TO FI._
INITIAL EDC VALUE

UNIT PARAMETER LENGTH

LOCATION OF FIRST UNIT PARAMETER BLOCK

POINTER TO NEXT UNIT (RING LINKED LIST)
4 WORDS OF SUBUNIT PARAMETER POINTERS
AREA TO STORE VARIOUS TIMEOUT VALUES
READ/WRITE TIMEOUT AREA

NUMBER OF SEEKS ISSUED

NEXT FUNCTION ADDRESS (FOR DEFERRED CALLS)
PATTERN NUMBER TO WRITE

CURRENT COUNT OF T/G LOOPS

POINTER TO CURRENT TRACK OR GROUP

TRACK COUNT FOR GROUP OPERAT]ONS
NUMBER OF SECTORS R/W THIS TRY

. NUMBER OF SECTORS TO BE R/W

LEN RN NI

NUMBER OF SECTORS TO BE R/W THIS OP
COUNT OF SECTORS R/W SO FAR

UNIT MASK FOR XFC CALLS (0001 - 1000)
WRITE PROTECTION STATUS

CURRENT ERROR RECOVERY LEVEL

MAXIMUM NUMBER OF READ RETRIES

MAXIMUM NUMBER OF ERROR RECOVERY LEVELS
ECC THRESHOLD

SDI SHORT TIMEOUT

SDI LONG TIMEOUT

MASK TO WRITE PROTECT READ-ONLY DRIVES
UNIT PARAMETER WORD

SUBUNIT OFFSET (0 - 3)

MASTER L/DBN

CURRENT L/DBN FOR START OF CHAIN

RBN TO BE READ/WRITTEN [F LBN REVECTORED

;4 WORDS THAT HCLD THE SUBUNIT LOGICAL NUMBERS
; CURRENT CYLINDER

s e Ve 8¢ 0w, 0,

LAST CYLINDER SEEKED TO
LAST GROUP SEEKED TO

SUBUNJT PARAMETER WORD

STARTING DIAGNOSTIC CYLINDER
PATTERN TO USE FOR WRITES

NUMBER OF SECTORS IN ONE TRA(K
POINTER TO SUBUNIT (HARACTERISTICS
SECTORS READ (UP TO 245)

SECTORS WRITTIN (UP TQ 245)

2C



UDAT? DISK RESIDENT MACRO X04.00 9=-JuL=B1 11:39:12 PAGE 7-1 SEQ 0090
TEST & SPECIFIC INFORMATION

58 00001C S.BADP = S.MEGW+1 ; POINTER TO BAD BLOCK AREA

28 000011 S.BESS = S.BADP+1 ; START OF BEGIN/END SETS

61 : IF TRACK/GROUP LIM]ITS ARE LIvEN, THE SUBUNIT PARAMETERS HAVE THF

6§ ; FOLLOWING FIELDS ADDED TO THEM

6 :

66 000011 S.MINT = S.BESS . MAXIMUM TRACK/GROUP COUNT

65 000013 S.TGOF = S.MCNTe? ; ORIGINAL TRACK/GROUP GFFSET

65 000015 S.TGSS = S.TGOF +2 ; START OF TRACK/GROUP SETS

xC




r——

+ UDAT2 DISK
- TEST 4 SPEC

!

OV NP NS W =000 NONNH w0 —

PONY — b D D b D e ek ed =
—

nJ
N

’3

RES
IF1

[
C

DENY MACRO X04.00 9=-juL=-81 11:39:12 PAGE 8

NF ORMAT ION

000001
000002

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000020
000004

020000
010000
004000
002000
001000
000200

000100
000040
000020
000010

000004
000002

000001

) s=e
Ir=2
20—

LI N P w Lo L IRL NS 3
. »
nr

DROP
INITW
RESEEK
DIREC
NEWSUB
SEKINP
FTIME
REVEC
RBNBN
REDWRT
DATERR
RETRY

DCYLS
ECCCHK
RONLY
WONLY
RTRIES
ONLYCL

SEQSEK
BEUSED
TRACKS
WCHECK

JCHKAL
DATCMP

DCMPAL

DUMMY SDI CONTROL BLOCK OFFSETS

UNIT PARAMETER BITS (U.PARM(R5))

L T ¢ A I T A I Y O ¥

w
)
-
Z
—
—‘

it unn

wonahn

1
2

100000
40000
20000
10000
4000
2000
1000
400
200
100
20

4

SEQ 0091

DUMMY SDI SEARCH L IMIT
DUMMY POINTER TO SUBUNIT (HAR-5S

DROP BIT (SET IF UNIT OR SUBUNIT DROPPED)
INITIAL WRITE (SET IF INITIAL WRITE IN PROG)

IF 1, INDICATES THAT A SEEK IS NECESSARY
DIRECTION (SET IF SEQUENTIAL ACCESSES DECREASING)
SET IF SEQUENTIAL SEEKS MOVED TO NEW SUBUNIT
SEEK IN PROGRESS ~ SET IF TRUE

FIRST TIME FLAG = SET FOR INI CODE

REVECTOR BIT (SET IF BLOCK REVECTORED)

SEE IF WORKING ON RBN

REDWRT (READ OR WRITE IN PROGRESS SET IF WRITE)
DATA ERROR IF SET

IF CLEAR, START RETRIES AT ZERO

PARAMETER BITS (S.PARM(R4))

20000
10000
4000
2000
1000
200

I

»

DIAGNOSTIC CYLINDER FLAG (SET IF DBNS)

1 IF ECC CORRECTION ALLOWED  MASTER BITS
READ ONLY (SET IF READ ONLY)

WRITE ONLY (SET IF WRITE ONLY)

1 IF RETRIES ALLOWED

SET IF ONLY CYLINDERS SPECIFIED

USED DURING SETUP ONLY

SEQUENTIAL SEEK (START UP TESTING ONLY)
BEGIN/END SETS (USED IF SET)

TRACKS OR GROUPS (TRACK IF SET)

WRITE CHECK BIT (IF SET, WRITE CHECK WILL BE DONE)

S ALSO USED FOR THE UNIT PARAMETERS

; SET IF WRITE CHECK ALWAYS TO BE DONE

; DATA COMPARE (SET I1f DATA COMPARE TO BE DONE)
DATCMP IS ALSO USED FOR THE UNIT PARAMETERS

; SET IF DATA (OMPARE ALWAYS TG BE DONE

> r
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UDATZ2 DISK RESIDENT MACRO x04.00 9-JuUL~-81 11:39:12 PAGE 9 SEQ 0092
MACRO DEF INITIONS

; .SBTTL MACRO DEFINITIONS

z : DIAGNOSTIC MACRO FOR TEST4 OVERLAYS
S .MACRO DIAGSS

6 TST $$DIAG+SDAGS

7 BEQ .6

8 MOV #60000,R0

4 MOV RO,a$$DI1AG+$DIAGS
10 BR d

11 $DIAGYS = $DIAGS + 1
12 .ENDM

PR




UDAT2 DISK RESIDENT MACRO X04.00 9-JuL-81 11:39:12 PAGE 10 SEQ 0093
MACRO DEF INITIONS

} : MESSAGE CONTROL TABLE MA(CRO

3 .MACRO MSG (MDBUF ,CMDSZ,RPLBUF ,RPLSZ,SUCCOM

4 .WORD CMDBUF ;ADDRESS OF (OMMAND

5 .WORD (MDSZ ;SI1ZE OF COMMAND [N BYTES

6 .WORD RPLRUF ;ADDRESS OF REPLY

7 .WORD RPLSZ ;SIZE OF REPLY IN WORDS

8 .IF NB NUMBER

9 .WORD SUCCOM ; SUCCESSFUL COMPLETION CODE
10 -ENDC
11 .ENDM

-e
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I UDAT2 DISK RESIDENT MACRO X04.00 9=-JuUL~81 11:39:12 PAGE 11 SEQ 0094
MACRO DEF INITIONS

.MACRO BC(S LAB..
B(C .
B8R LAS., .

F XV LS R

.ENDM
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UDAT2 DISK RESIDEN! MACRO X04.00 9-JuL=-B1 11:39:12 PAGE 12 Sea 0095
lHA(RO DEF INITIONS

PUSH REGISTER MA(CRO

.MACRO PUSH R9
.IRP X,<R9>

.ENDR
. ENDM

POP REGISTER MA(RO

.MACRO POP R9
.IRP X,<R9>

.ENDR
.ENDM

1

MOV X,-(SP)

MOV (SP)+ X

N B W =000 N N Wiy -

P U S S Sy
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MACRO DEF INITIONS

OV NV NN = O D00 N NP wng -2

NN s 2 D e 2
—

22

+ERROR MACROS

;THESE MACROS ARE CALLED TO REPORT ERRCRS TO THE HOST PROGRAM,

:THE MA(CRO NAMES ARE : ERRSF, ERRDF, ERRHRD, ERRSFT. EACH RESULTS IN THE HCST

;BEING REQUESTED TO REPORT THE ERROR.

s ARGUMENTS :

.
L4

.
(4

*THE MESSAGE POINTER MUST POINT TO AN ADDRESS IN THE QVERLAY "MS'‘' IMMEDIATELY
;FOLLOWING THE MAIN CODE. ANY ADDRESS MODE MAY BE USED (E.G. #MS1, aR2).
;THE ADDRESS MUST C(ONTAIN AN ASCII FORMAT STRING TO DETERMINE THE MESSAGE

(MS$) MESSAGE POINTER
(P1%) PARAMETER 41
(P2%$) PARAMETER #¢
(P3%) PARAMETER #3
(P4%) PARAMETER #4
(P5%) PARAMETER #5
(P6%) PARAMETER #6
(P7$) PARAMETER #/
(P8%) PARAMETER #8

OO NN SN —

;70 PRINT,

;THE PARAMETER ARGUMENTS ARE OPTIONAL. THEY SHOULD BE SUPPLIED ONLY WHEN
JTHERE !S DATA TO BE PASSED TO THE HOST THAT WILL BE USED IN PRINTING THE

JMESSAGE. THESE PARAMETER ARGUMENTS ARE THE ADDRESS OF DATA TO BE PASSED

JUSING ANY ADDRESSING MODE DESIRED.

JALL REGISTERS ARE RETURNED UNCHANGED,
;CONTAINING SOMETHING OTHER THAN A REGISTER NAME (E.G. #100 OR MEMADR)
;ASSEMBLE TO INSTRUCTIONS THAT SAVE AND RESTORE A REGISTER ON THE STACK.

.MACRO ERRSF MS$,P1$,P2%,P3%,P4%,P5%,P6S P78 ,P8S
.NARG ARGSS$

.RADIX 10

ERRgRS 0,MS$,P1%,P2%,P3%,P4S P53 ,P6% P/ P8BS, \ERRN
. ENDM

.MACRO ERRDF MS$,P1$,P2%,P3%,P4% P58, P6S,P7$, P8BS
.NARG ARGS$S

.RADIX 10

E?RgﬁS 1,M58,P1%,P2%,P3%,P4% ,P5%,P6%,P78,P8S, \ERRN
EN

.MA%g? ERRHRD MS$,P1%,P2%.P3%,P4%,P5%, P63 .P/7%,P8%
-NL

.NARG ARGS$

.RADIX 10

ER?g?S 2.,MS$,P1%,P2%, P38 ,P4%,P5%,P6E P73, P8S,\ERRN
.L

.ENDM

.MACRO ERRSFT MS$,P1$,P2%,P3%,P4E P58, P6S P78, PES
.NARG ARGSS$

.RADIX 10

E@Rggs 3.MS%,P1%,P2%, P33, P4S, P58, P6S,P7S,PBE, \ERRN
.EN

IT SHOULD BE NOTED THAT ARGUMENTS

SEQ 0096
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MACRO DEF INITIONS

O S S G S G

SEQ 0097

:THE FGLLOWING MACRO ACTUALLY PROCESSES THE ERROR CALL TO THE HOST FROGRAM
MACRO ERRORS ET$,MS$,P1$,P2%,P3%,P4S PSS P6S,P7%,P8S, ERRNS

.RAD]

X 8

PRMS=ARGS$-1

JAF L

T,<PRMS>

.ERROR;NOT ENOUGH ARGUMENT, IN ERROR CALL

.ENDC

REGS$=-1

JAIF

g Prag Pureg Sug bemeg b B
el o Ll )
MMM T

.IF GE REGSS

RST
.ENDC
.RAD]
LLIST

GE ,<PRMS-8.>,PARGS.
GE ,<PRMS=7.>,PAR(S.
GE ,<PRMS-6.>,PARGS.
GE ,<PRMS-=5.>,PARGS.
> ,PARGS.
>,PARGS.
> ,PARGS.
> ,PARGS.

GE . <PRMS-4.
GE ,<PRMS-3.
GE ,<PRMS-2.
GE ,<PRMS-1.

R$ \REGS$
X 10

NLIST

.RAD]
LLIST

X 8

NLIST
ERRN-ERRN+1

. ENDM
.MACRO

PARGS. ,ADDR$

NTYPE PTYPES ,ADDRS

JF E

Q,<PTYPESR70>

P8$%
P7%
P6$
P5%
P4%
P3%
P2%
P1%

CALL RERROR sERROR # ERRN%'.

.WORD <PRMS*2000>+<FET$+400>+ERRN
.WORD MS$

JIIF EQ,<PTYPESL7>-REGSS,RSTRE \REGSS

L

.NL
.IFF
.IF

ST
1587
EQ_<PTYPESE7>-1

REGUS-2

JIF

F

REGU$=1
.ENDC

.IF

L2

NE, <REGU$-REGS$>
IF GE ,REGS$

RSTR$ \REGS$
ENDC

SAVRS \REGU$
.ENDC
GETP$ \REGS$,ADDRS

.END(
. ENDM

MOV ADDRS$,-(SP)
PICK A REGISTER TO USE
;SELECT RZ2 IF R1 IS USED IN PARAMETER FET(H
;OTHERWISE USE R1
;1F REGISTER NOT ALREADY SAVED
JRESTORE CURRENT SAVED REGISTER
:THEN SAVE SELECTED REGISTER
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UDAT2 DISK RESIDENT MACRO x04.00 9-JuL-81 11:39:12 PAGE 15 SEQ 0098
'MACRO DEF INITIONS

.MACRO SAVRS RtGN
LLIST

NLIST
REGS$-REGN
.ENDM

.MACRC RSTR$ REGN
LLIST

NLIST
REGS$==1
.ENDM

.MACRO GETPS$ REGN,ADDRS
LLIST

MOV R'REGN, SAVREG

MOV SAVREG,R'REGN

MOV ADDRS$ ,R'REGN
MOV R'REGN,=-(SP)
NLIST
.ENDM

OO NA N WA OO NP NN~

N,_._‘_.l_...-h—-l_-ad__.—.

re
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MACRO DEf IN]ITIONS

[ O S e e e R R
OOVDNO NN = OO O NNl =

~N
Jird

22

PRIMARY
-MACRO
ERROR
.ENDM

MACRO
.IF

-ENDC
.IF

-ENDC(

.ENDM

.MACRO
ERROR

.ENDM

.MACRO
ERROR

.ENDM

.MACRO
ERROR

. ENDM

-MACRO
.RADIX
NUMPTR
MOVMSG

. IRP
MOVMSG
NUMPTR
.ENDR
.ENDC

ERROR REPORTING (TEST &)

SOFTER  NUM,ARGS

#ERSOF T ,NUM, <ARGS>
MOV
MOV

REPSFT SFTFLG,ECCFG

NB,SFTFLG
MOV

NB.ECCFG
MOV
PUSH
MOV
ADD
ADD
MOV
MOV
CALL
POP

HARDER NUM,ARGS

#ERHARD ,NUM, <ARGS>
MOV
MOV

DEVFTL NUM,ARGS

#F TLDEV ,NUM, <ARGS>
MOV
MOV

SYSFTL NUM,ARGS

HFTLSYS NUM, <ARGS>
MOV
MOV

ESROR TYPE ,NUM,ARGS

= 5

#ER'NUM, 4

NB, <ARGS>

X, <ARGS>

X.\NUMPTR

= NUMPTR + 1
MOV
815
MOV

RERRMES ,R2
RZ2.0UT.RQ

#,0UT.02

#1,0UT.03

RO

AU . SNUM, RO
RS.RO
U.SUBU(RS) RO
(rO) ,0UT.01
#T4SOFT RO
HOSTRQ

RO

#ERRM( ,R?2
RZ,0UT.RQ

#ERRM(C ,R2
R2.,0UT.RQ

#ERRMC ,R2
R2.0UT.RQ

#NUM,0UT .02
TYPE,QUT.02
#.,0UT.07

SEQ 0099
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MACRO DEF INITIONS
| 58 LRADIX
59 .ENDM
i 60
61 .MACRO CERROR STNUM,ARGS
62 .RADIX 10
63 NUMPTR = STNUM
64 .IRP X, <ARGS>
65 MOVMSG X, \NUMPTR
66 NJMPTR NUMPTR ¢+ 1
67 .ENDR
68 .RADIX
69 .ENDM
70
71 .MACRO ERRORC ARGS
72 LRADIX 10
73 .IRP X, <AR(S>
74 MOVMSG X, \NUMPTR
75 NUMPTR = NUMPTR + °
76 .ENDR
77 .RADIX
78 .ENDM
79
g? .MACRO MOVMSG ARG, INDX
82 JIF LT,INDX=10
83 MOV ARG, QUT. 0" INDX
34 CIFF
85 MOV ARG, 0UT. * INDX
86 .ENDC
87 .ENDM
88
89 .MACRO ENDERR POS
90 JIF NB,POS
91 NDERR  PUS
97 LIFF
93 NDERR  \NUMPTR
G4, .ENDC
95 .ENDM
96
97 .MACRO NDERR  PQS
68 JIF NE ,POS
133 IFF BIS #POS , ERRPOS : SET THE PQOSITION
101 CLR ERRPOS : CLEAR THE POSITION
102 .ENDC
103 .ENDM
104 ;
}82 ME SSAGE REPORTING MACRC
107 .MACRO MSSG NUM, ARGS
108 .RADIX 10
109 NUMPTR - 3
110 MOVMSG  #MS°'NUM,?2
111 JIF NB, <ARGS>
112 .IRP X, <ARGS>
113 MOVMSG X, \NUMPTR
114 NUMPTR - NUMPTR + 1
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.ENDR
.ENDC

.RADIX
.ENDM

.MACRO MSSGE
RADIX 10
NUMPTR

MOVMSG  #°'NUM, 2
CIF NB, <ARGS
. IRP X,<ARGS>
MCVMSG X, \NUMPT
NUMPTR -

.ENDR

LENDC

LRADIX
.ENDM

NUM,ARGS
3

>

R
NUMPTR + 1

PUSH
MOV
ADD
ADD
MOV
MOV
CALL
POP

PUSH
MOV
CALL
POP

<RO,R1>
#U.SNUM,R1
RS.,R1
U.SUBU(RS) ,R1
(R1),0UT.01
#ME SSAG,RO
HOSTRQ
<R1,R0O>

<RO.R1>
#MESSAG,RO
HOSTRQ
<R1,RO>

SEaQ 0101




UDAT2 DISK RESIDENT MACRO X04.00 9-JuL~-81 11:39:12 PAGE 17 SEQ 0102
MACRO DEF INITIONS

} :RETURN DRIVE STATUS MACRC WITH ERROR REPORTING

3 .MACRO DSTAT,LABY.E1,E2

4 NLIST

5 NLIST MEB

6 LIST  MF

7 LLIST

8 CALL RDSTAT ; GET DRIVE STATUS

9 BIT #10000,R1 ;. SEE IF ANY ERRORS
10 BEQ P ) ; IF NO ERROR, BRANCH
1 BIT #4000 ,R1 :; SEE IF XMIT ERROR
12 BEQ 1% ;. IF SO, BRANCH

13 ERRHRD E1 ; REPORT INVALID STATUS ERROR
14 BR LARS : BRANCH TO DONE

15 1%: ERRHRD EZ2 . REPORT XMIT ERROR
16 BR LARS : BRANCH TO DONE

17 2%:

18 NLIST

19 LNLIST ME

20 LIST  MER

21 LIST
22 .ENDM

- r
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UDAT2 DISK RESIDE™T MACRO X06.00 9=JuL=-81 11:39:12 PAGE 18 SEQ 0103
MACRO DEF INITIONS

1 ;

% : XOR THE CONTENTS OF TWwO REGISTERS

4 ] .MACRO RXOR  REG1,REG2

S MOV REG2,=(SP) : SAVE REGISTER REG2

6 BIC REGT,REG2 > CLEAR COORESPONDING BITS IN REG2

7 BIC (SP)+,REG1 : CLEAR COORESPONDING BITS IN REGT

g Bézon REG?,REG2 P OR WHAT'S LEFT
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IUDATZ DISK RESIDENT MACRO x04.00 9-JuL-81 11:39:12 PAGE 19 SEQ 0104
MACRO DEF INITIONS

} : SDI INTERCHANGE WITH DRIVE WITH ERROR REPORTING

3 .MACRO TALKX ERRLAR,E1,EZ

4 JNLIST

5 NLIST MER

6 LIST ME

7 LLIST

8 CALL TALKER ; INITIATE SDI INTERCHANGE
9 ST R3 : SEE IF ERROR OCCURRED
10 BEQ 12$% : IF NOT, BRANCH

1M BPL 11% ; IF SO, BRANCH

12 ERRHRD E1:SEND COMMAND ERROR

13 BR ERRLAR

14 11%: ERRHRD E2;RECEIVE COMMAND ERROR

15 BR ERRLAR

16 12%:

17 NLIST

18 NLIST ME

19 LIST  MER

20 LIST
21 ENDM
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UDAT2 DISK RESIDENT MACRO X04.00 9=~JUL~81 11:39:12 PAGE 20 SEQ 0105
START OF TEST CODE

1 ' _SBTTL START OF TEST CODE

% ITHE FOLLOWING IS FOR DEBUG PURPOSES ONLY. CAN BE NOF OR BREAKPOINT.

& 000714 114007 CLR RO :CHANGE TO BREAKPOINT FOR DEBUG

J :INITIALIZE STACK

8 000715 104206 001357 MOV #STACK.SP SSET UP STACK POINTER

S 000717 001360 BR START "BRANCH OVER SUPPORT CODE




UDAT2 DISK RESIDENT MACRO X04.00 9-JUL-B1 11:39:12 PAGE 21
RDSTAY = GET DRIVE'S REAL TIME DRIVE STATE

.SBTTL RDSTAT - GET DRIVE'S REAL TIME DRIVE STATE

NV SNy —

=20V NOVN S WN—=20 00

A AN ] A N e e R R R e ]

N
W

000720

00G720
000720
000721
000722
000724
000725
000727
000731
000732
000733
000734
000736
000737
0C0741
000742
000743
000744
000746
000746
000747
000750

100463
100467
104203
060007
103201
102201
010737
117403
050724
104201
000746
102201
50746
117403
050724
104201

104267
104263
000000

000003

14000
000400

010000
000004

014000

RDSTAT:

*RETURN DRIVE STATUS
“STATUS RETURNED IN DM REGISTER 1

PUSH <R3,R0>

MOV #3,R3
STATLP: XFC STATUS

BIC #14000,R1

BIT AXMTERR,R1

BEQ STATOK

DEC R3

BNE STATLP

MOV #10000,R1

BR STATEX
STATOK: BIT #RCVERR,R1

BNE STATEX

DEC R3

BNE STATLP

MOV #14000,R1
STATEX: POP <RO,R3>

RETURN

Ty 0y N, B, W,

SAVE R3 AND RO
MOV R3,-(SP)
MGV RO,=(SP)
ALLOW ONLY 3 ERRORS
GET DRIVE'S STATUS
CLEAR ERROR PASSING BITS
(HECK XMIT ERRORS
IF NO ERRORS, BRANCH
DECREMENT TRANSMIT ERRCR COUNT
iF ERROR COUNT INCOMPLETE, BRAN(CH
FLAG AS TRANSMIT ERROR
BRANCH
RECIEVER ERRORS
IF VALID, BRANCH
DECREMENT ERROR COUNT
iF ERROR COUNT NON-ZERO, BRANCH
FLAG AS INVALID STATUS ERROR

; RESTORE RO, R3

MOV (SP)+,R0
MOv (SP)+,R3

; RETURN TO CALLING MODULE

SEQ 0106
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HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

1
2
3
4
5
6
7
8
9
0
1
2

000751
000751
000752
000753
000754
000756
000760
000762
0G0763
000764
000765
000767
000771
000772
23 000774
24 000776
25 000777
26 001000
27 001001
28 001002

001002

001003

001004
29 C01005

OVONOR NN

PNOPIRY —h e oD —d el D
ny —

100467
100461
100462
10407C
104207
104201
060016
115001
050756
104207
104201
060017
104207
104201
114002
100272
117401
030777

104262
104261
104267
000000

001006
001006
000036

001044
000036

001007
000012

.SBTTL
HOSTRQ:

HOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED, ETC.

:SEND REQUEST BUFFER TO HOST AND WAIT FOR RESPONSE.
;CLEAR ARGUMENT AREA OF OUT BUFFER IN PREPARATION
;FOR NEXT HOSTRQ CALL.

L INPUTS:

SNDAGN :

CLRBUF :

RO - HOST REQUEST NUMBER
OUT BUFFER LOADED WITH DATA

PUSH <RO,R1,R2>
MOV RO,=(SP)
MOV R1,-(SP)
MOV R2,~-(SP)

MOV RO,0QUT.RQ ;STORE REQUEST NUMBER IN BUFFER

MOV #0UT.RQ,RO JSEND BUFFER TO HOS™

MOV #BUFSIZ,R1

XFC MRD

TST R1 ;C(HECK FOR ERROR

BNE SNDAGN ;IF ERROR, TRY AGAIN

MOV #IN.RQ,RO ;WAIT FOR RESPONSE FROM HOST

MOV #BUFSIZ,R1

XFC MWR

MOV #0UT.01,R0O ;CLEAR ARGUMENT WORDS IN BUFFER

MOV #0QUT.11-0UT.01,R1?

CLR R2

MOV RZ2, (R0O)+

DEC R1

BPL CLRBUF

POP <RZ2,R1,R0>
MOV (SP)+ , RZ2
MOV (SP)+,R1
MOv (SF)+,R0O

RE TURN

SEQ 0107
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H#)STRQ = HOST REQUEST =~ REPORT ERRORS, MEGABYTES TRANSFERRED,

: STORAGE AREA
:0UT BUFFER -

N =2O VO NA NN = O 000 NONN AR —

PORNUN) — = o 3 el D b e b =2

23

001006
001007
001010
001011
001012
001013
001014
001015
001016
001017
001020
001021
061022
001023
001024
0C1025
001026
001027
001030
001031
001032
001033
001034
001035
001036
001037
001040
001041
001042
001043

001044
001045
001046
001047
001050
001651
001952
v01053
001054
001055
001056
001057
001060
001061
001062
001063
001064
JO1065
001066
001067

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
0000C0
000000
000000
000000
000000
0009200
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

00000V
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

OUT.RQ:
ouT.01:
ouT.02:
ouT.03:
0JT.04:
ouT.05:
ouUT.06:
ouUT.07:
ouT.08:
ouTt.09:
ouT.10:
ouT.11:
QuT.12:
ouUT.13:
OuUT.14:
ouT.15:
OUT.16:
our.1?:
ouT.18:
ouT.19:
ouT.20:
ouT.21:
ouUT.22:
oUT.23:
oUT.24:
ouT.25:
ouUT.26:
ouT.27:
OUT.28:
0UT.29:

. WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.wWORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
.WORD

FOR MAINTENANCE WRITE AND
DATA TO SeEND TO HOST

(elelalalelelelalelalalolslolalolalalolaloladelolelolol ol w)

:IN BUFFER - DATA RECEIVED FROM HOST

IN.RQ:
IN.OY:
IN.O2:
IN.O3:
IN.O4:
IN.OS:
IN.O6:
IN.O7:

—
<

O U

OO N NN —O

.WORD
.WORD
-WORD
.WORD
.WORD
.WORD
-WORD
.WORD
.WORD
.WORD
.WORD
-WORD
-WORD
-WORD
.WORD
.WORD
. WORD
.WORD
. WORD
. WORD

COOO0OOOCOOOOOOOOCOOOOOO

READ BUFFERS

JHOST
:DATA
;DATA
;DATA
.DATA
.DATA
;DATA
;DATA
sDATA
;DATA
;DATA
;DATA
;DATA
.DATA
.DATA
;DATA
.DATA
;DATA
.DATA
.DATA
;DATA
;DATA
;DATA
;DATA
;DATA
;DATA
.DATA
;DATA
:DATA
;DATA

JHOST
;DATA
;DATA
:DATA
:DATA
;DATA
;DATA
;DATA
;DATA
;DATA
;DATA
;DATA
;DATA
:DATA
;DATA
.DATA
. DATA
;DATA
;DATA
;DATA

REQUEST (ODE

ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT

REQUEST CODE (ErHD)

ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT

PO PN PO N
QO NON NI NN =

N
O

—cand D D D D e e D d

AN I R e R e B e

1
é

~L

QOO NP NN =OOV0 OV

QO NONVNEIANIN =2 O 000 NNV LS NN

SEQ 0108
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HOSTRQ = HOST REGUEST = REPORT ERRORS. MEGABYTES TRANSFERRED.

58 001070 00000C . IN.20:. .WORD 0

59 001071 000000 IN.21:  .WORD 0

60 001072 000000 “ IN.22:  -WORD 0

61 001073 000600 IN.23: .WORD 0

62 001075 000000 _IN.24: _WORD 0

63 001075 000000 IN.25: *.WORD 0

64 001076 000000 IN.26: .WORD 0

65 001077 000000 IN.27: -WORD 0

66 001100 000000 IN.28: .WORD 0 .

67 001101 000000 IN.29: .WORD 0 :
BUFSIZ = . . --IN.RQ

68 5 ="000036.

;DATA
:DATA
:DATA
:DATA
:DATA
sDATA
:DATA
:DATA
:DATA
:DATA
;SIZE

ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT
ARGUMENT

OF BUFFER

e o Sl G Lt Rbi R | oo B

A

o

!
SEQ 0109

+
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HOSTRQ « HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFFRRED,

) ed e b
VTSN = OO0 NN N AR =2

001102
001102

001150
001151

1004€1
100464
104237
104231
060004
115001
011114
104203
001145
106203
071122
104304
001124
104304
106137
104631
060005
115001
011144
106201
011137
104013
001145
1176404
051124
104203
001145
114003

104264
104261
000000

000012
000024

100001
004205
001150
001151
000001

000001

000001

IF NE,TESTS
NLIST
CIFF
: TALKER SENDS AND RECEIVES AN SDI [NTERCHANGE
LINPUTS:
; R2 - SDI INTERCONNECT

TOLTPUTS

R3 = POINTER TO COMMAND TABLE CONTAINING APPROPRIATE COMMAND
SDILTC/SCISTC SDI LONC AND SHORT TIMEQUTS, RESPECTIVELY

RO - RETURN OP (CODE FROM ULN]T
R3 - ERROR (ODE - O - NO £ERROR, 1 = RECEIVE ERROR, 100001 = SEND ERROR

TALKER: PUSH <R1,R&> ; SAVE REGISTERS
MOV R1,-(SP)
MOV R4, -(SP)
MOV (R3)+,RC ; SET ADR OF SDI COMMAND BUFFER
MOV (R3)+ ,R1 ; SET BUFFER LENGTH
XFC SEND ; SEND COMMAND
TST R1 ; DID UNIT ACCEPT COMMAND
BEQ TALK1A . IF SO, BRAN(Y
MOV #1G0001,R3 ; FLAG AS SEND £RROR
BR TALKZB ; BRANCH TO EX]T
TALK1A: (MP #LONG,R3 ; SEE IF LONG TIMEOUT TO BE USED
BM] 1% : IF 50, BRAN(CH
MOV SD1STO,R4 . SET UP SHORT TIMEOUT
BR TALK1B . BRANCH
18: MOV SDILTO,RA ; SET UP LONG TIMEOUT
TALK1R: MOV (R3) ,RO ; SET DATA BUFFER ADDRESS
MOV 1(R3) ,R1 ; SET BUFFER LENGTH
XF( RCV ; SFEND RECEIVE SDI COMMAND
TST R1 ; DID ERROR OCCUR
BEQ TALK2A . IF NOT, BRAN(CH
LMP #1,R1 ; SEE IF TIMEQUT
BEQ 1% . IF S0, BRANCH
MOV R1,R3 ; MOVE ERROR TYPE TO R3 FOR REPORTING
BR TALKZB s EXIT
1%: DEC R4 ; DECREMENT TIMEOUT VALUE
BNE TALK1B ; IF NOT TIMEOUT, BRAN(CH
MOV #1,R3 ; FLAG AS RECIEVE ERROR
BR TALKZB ; BRANCH TO EXIT
TALKZA: (LR R3 ; FLAG AS NO ERRORS
TALKZ2B: POP <R4 ,R1> ; RESTORE R4, R1
MOV (SP)+ R4
MOv (SP)+_R1
RE TURN
SDISTO: .WORD 10, . SDI SHORT TIMEOUT
SDILTO: .wORD  20. ; SDI LONG TIMEOUT

SEQ 6110
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HWOSTRQ = HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

OO NN NN —

100462
100463
104057
104041
104202
106273
060013
104307

104263
1064262
00000C

000001
001210

001210

sMREAD

"READ ONE WORD FROM UNIBUS MEMORY

: INPUTS

SOUTPUTS

MREAD :

RS =~ ADDRESS OF WORD T

R4 -

RO - DATA READ
PUSH <RZ2.R3>

MOV R5,R0O

MOV R4 R

MOV #1,R2

MOV #UDATA,R3
XFC UREAD

MOV UDATA,RO
POP <R3,RZ>

RE TURN

(HIGH 2 BITS)

Q0 READ (LOW 16 BITS)

;SAVE SOME REGISTERS
MOV RZ,=(SP)
MOV R3,=(SP)
;PUT UNIBUS ADDRESS [N RO AND R1

. TRANSFER ONE WORD

;LOCATION TO PUT DATA

;DO THE READ

;GET DATA READ

JRESTORE OTHER REGISTERS
MOV (SP)+,R3
MOV (SP)+,R?

SEQ 01N
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"HOSTRQ = HOST REQUEST =~ REPORT ERRORS, MEGABYTES TRANSFERRED,

O 000NN N NN -

—

P R i S "y
NOVWN S any —

001170
001170
001171
001172
001173
001175
001176
601177
01201
001203
0C1204
001204
001205
001206
001207

001210

100467
100462
100463
104070
104057
104041
104202
104203
060014

104263
104262
104267
000000

000000

001210

000001
001210

:MWRITE

"WRITE ONE WORD TO UNIBUS MEMORY

LINPUTS :
‘OUTPUTS
MWRITE:

UDATA:

RS - ADDRESS OF WORD TN WRITE (LOW 16 BITS)
R4 = N (HIGH 2 BITS)
RO - DATA TO WRITE

PUSH <RO,R2.R%>

MOV RQ,UDATA
MOV RS,RO

MOY R4 .R1

MOV #1,R2

MOV WUDATA,R3
XFC UWRITE

POP <R3,R2,R0>

RETURN
.WORD 0

;SAVE SCME REGISTERS
MOV RO,=(SP)
MOV RZ2,=(SP)
MOV R3,-(SP)
JPUT DATA TO BE WRITTEN [NTO BUFFER
JPUT UNJBUS ADDRESS IN RJO AND R1

s TRANSFER ONE WORD

;ADDRESS OF DATA WORD

;DO THE WRITE

JRESTORE THE REGISTERS
MOV (SP)+,R3
MOV (SP)+,RZ
MOV (SP)+,RO

:DATA BUFFER FOR TRANSFERS TO AND FROM
JUNIBUS MEMORY

SEQ 0132
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HWOSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,
‘ ; ; XOR
2 :PERFORM XOR LOGIC FUNCTION ON TWO REGISTERS
A JINPUTS:
5 : R1, R2 = DATA TO BE XOR'ED .
: 6 ;OUTPUTS:
7 : R1 = UNCHANGED
g M R2 = XCR OF TwWO INPUTS
10 0012M XOR: PUSH R3 ;SAVE R3
001211 100463 MOV R3,-(SP)
11 001212 104013 MOV R1,R3
12 001213 103023 BIC RZ.R3
13 001214 103012 BIC R1.R2
14 001215 101032 BIS R3.R2
15 001216 POF K3 JRESTORE R3
001216 104263 MOV (SP)+,R3
1€ 001217 115002 TST R2 JSET CONDITION CODES
17 001220 000000 RE TURN
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#OSTRQ = HOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

00221

221

T AN = OO 00 N 1 APy -
PINIAD RN PO RO N
WWWNWIWNI NN N
SN2 O NS W

O e e
2882833828
—t o) ) ol e b d el wad

235

104201

000001
000001

000011

T0:

Ve Ga % b,

—
w

2$:

TALCULATE THE TIMEOUT IN 9SEC INTERVALS (SD] RECEIVE XF(C TAKES

9 SEC)

MOV
ROL
BIC
DEC
BNE
CLR
INC
SUB
BPL
RE TURN

#1,R]
R?
#1,R1
RO
1%
RO
RO
#9. R1
2%

* SET UP LOG2 SHIFTER

; DOUBLE THE TIMEOUT VALUE

; CLEAR THE LOW BIT

; DECREMENT (OUNT

; IF COUNT INCOMPLETE, BRANCH
: CLEAR 9SEC COUNT

; INCREMENT 9 SEC COUNT

; SUBTRA(CT 9 SEC FROM TIMEOLT
; IF MORE TIME TO GO, BRANCH
; RETURN TO CALLING PROGRAM

SEQ 0114
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HOSTRQ - HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

V00 ~NO VIS WR—

O\ U S S QY
VOONAPWNBWNAN—O

20

001236
001236
001237
001240
001240
001241
001242
001243
001244

001245
001246
001250
001251
001252
001253
001254
001256
001257
001261
001262
001263
001264

001265
001266
001267
001270
001272
001274
001275
001276
001277
001300
001301
001302
001204
001305
001305
001306
001307
001310
001311
001312

001314
001315
001316

100467
104067

100461
100462
100463
100464
115407

104271
104202
117401
100221
115401
104113
103203
100223
104303
100223
104214
104213
100223

110704
110604
110604
103204
104040
011301
104273
100223
117404
051275
100471
104207
020751

104264
104263
104262
104261
104267
105206

000000
177777
000000

001007

176000
001315

177700
001313

000013

000000

:RERROR

"REPORT ERROR TO HOST PROGRAM

9

;THIS ROUTINE IS CALLED BY THE ERROR MA(CROS:

;ERRSF, ERRDF, ERRHRD AND ERRSFT

RERROR:

RERRPA:

RERRCA:

SPADJU:

LUN]T:
SAVREG:

PUSH RO

MOV SP,RO
PUSH <R1,R2.R3,R4>

INC RO

MOV (RQO)+,R1
MOV #0UT.01,R2
DEC R1

MOV R1,(R2)+
INC R1

MOv (R1),R3
BIC #~C001777 ,R3
MOV R3,(R2)+
MOV LUNIT,R3
MOV R3,(RZ)+
MOV (R1)+ ,R4
MOV (R1)+,R3
MOV R3.,(2)+

SWAB Ré

ROR Ré&

ROR R4

BIC #177700,R4
MOV Ré&,SPADJU+1
BEQ RERRCA

MOV (RO)+,R3
MOV R3,(R2)+
DEC R4

BNE RERRPA

MOV R1,-(R0)
MOV #ERRMES,RO
CALL HOSTRQ
POP <R4 ,R3,R2,R1,RD>

ADD #0,SP
RE TURN
.WORD -1

.WORD 0
AFT

;SAVE ONE REGISTER

MOV
JGET STACK POINTER
s SAVE MORE REGISTERS
MOV
MOV
MOV
MOV

s CHANGE SAVED STACK POINTER
. ADDRESS OF LOCATION AFTER
JGET RETURN P(

SEQ 0115

RO,~.SP)

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

R4 ,-(SP)

TO POINT TO
CALL

;GET ADDRESS OF WHERE TO PUT DATA

;REDUCE TO PC OF ERROR CALL
;PUT PC IN OUT BUFFER

;GET BACK TO RETURN PC

;GET ERROR NUMBER AND TYPE
;CLEAR OTHER BITS

JPUT IN BUFFER

sPUT UNIT NUMBER IN BUFFER

;GET COUNT OF PARAMETERS
;GET MESSAGE POINTER
;PUT IN OUT BUFFER

sR1T IS NOW POINTING TO INSTRUCTION AFTER ERROR CALL
JEXTRACT NUMBER OF PARAMETERS FROM ERROR MACRO

;SAVE FOR LATER ADJUSTMENT OF STACK POINTER

sBRANCH [F NO PARAMETERS
;GET PARAMETER

;STORE PARAMETER IN OUT BUFFER

s COUNT THE PARAMETERS
;JGET NEXT IF MORE

:PUT RETURN ADDRESS ON STACK

;SEND ERROR PACKET TC HOST PROGRAM

;RESTORE REGISTERS
MOV
MOV
MOV
MOV
MOV

(SP)+ R4
(SP)+,R3
(SP)+ ,R2
(SP) + R
(SP)+,RO

sADJUST STACK OVER PARAMETERS

;VALUE CHANGED ABOVE

JLOGICAL UNIT NUMBER (=1 FOR NOT AVAILABLE)
sSTORAGE FOR REGISTER AT CALL TIME
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HOSTRQ = HOST REQUEST - REPORT ERRORS, MEGABYTES TRANSFERRED,

48 LIST

9 -END(
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UDATZ DISK RESIDENT MACRO X04.00 9=JuUL=81 11:39:12 PAGE 30 SEQ 0117
HWDSTRQ = WOST REQUEST = REPORT ERRORS, MEGABYTES TRANSFERRED,

; :STACK AREA

T 001317 123456 .WORD 123456 ;END MARKER FOR STACK

¢ 001320 BLKW 31. :STACK

§ 0N1357 123456 SYA(K: WORD 123456 , :MARKER FOR STACK UNDERFLOW
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DISK DRIVE SEQUENCER
|

SEQ 0118

i } .SBTTL DISK DRIVE SEQUENCER
3 000001 ERRN=1. ;START ERROR NUMBERS AT 1,
* g JGET WHICH UNITS TO TEST

% 001360 023367 START: (ALL GETU JGET UNIT

8 .'.'0

9 ; FIND OUT IF HOST HAD TO INIT UDA TO GET A PROGRAM FROM AN ATTACHED DRIVE.

10 : THE PROGRAM WAS REQUESTED BY THE DRIVE TO BE DOWNLINE LOADED INTO ITS MEMORY.
;; : THE INDICATION COMES FROM THE UTOTST RESPONSE.

'3 : A WORD WITH MSB IS SET TO INDICATE THE LAST UNIT ENTRY. AFTER THAT WORD

4 : ANOTHER WORD INDICATES WHEATHER OR NOT A FILE WAS SUPPOSE TO BE DOWN LINE LUADED.
'5 ; A "0’ MEANS NORMAL PROCESSING, NO FILE WAS EXPECTED OR REQUESTED.

16 H A '1' MEANS A FILE WAS EXPECTED AND IS AVAILABLE.

;g : A '2' MEANS A FILE WAS EXPECTED AND IS NOT AVAILABLE.

Eg : RO COMES BACK FROM GETU AS A POINTER TO THE WORD BEYOND THE LAST TABLE ENTRY
21 001361 104671 000001 MCv 1(RO) ,R1 ;JWAS A FILE EXPECTED?

22 001363 011445 BEQ PORTO ;1F NOT, GO TO NORMAL PROCESSING

23 001364 115407 INC RO ;POINT TO INDICATOR IN IN.RQ BUFFER

26 001365 104075 MOV RO,RS ;RS => INDICATOR

25 001366 104151 MOV (RS) ,R1 ;1ST WORD CONTAINS INDICATOR TO SEE IF A FILE WAS EX
26 001367 106201 000001 CMP #1,R1 ;WAS THE EXPECTED FILE AVAILABLE?

27 001371 052553 BNE 00.D17 ;IF NOT AVAILABLE, GO TO REPORT ERROR

28 . **+ FILE WAS THERE, NOW SEE WHERE IN THE TABLE IT WAS SO PORT INDICATOR IS THE SAME?
29 001372 104207 003676 MOV MUNITS RO ;RO => UNIT TABLE

30 001374 104651 00000 MOV 1(R5) ,R1 JR1 = UNIT NMBER

31 001376 104202 000001 MoV #UNITO,R2 ;R2 = 1ST PORT

32 0016400 114003 (LR R3 ;R3 = UNIT TABLE INDICATOR

33 001401 1146004 RE (LR Ré ;R4 KEEPS TRACK OF WHICH SUBUNITS

34 001402 104270 001316 2%: MOV (RO) +,SAVREG ;STORE UNIT IN SAVE REG

35 001404 07146%1 BM] 48 ;1F NEGATIVE VALUE, DON'T COMPARE

26 001405 103300 177400 (00316 BIC HIBYTE , SAVREG ;CLEAR EXTANEOUS BITS

37 001410 106301 001316 (MpP SAVREG,R1 ;DID WE FIND THE DRJVE?

38 0016412 011435 BEQ 5% JIF IT IS, WE HAVE FOUND T

39 001413 115404 INC R4 JELSE, INCREMENT SUBUNIT POINTER

40 0016474 106204 000004 CMP #4 R4 SENDED WITH THIS UNIT ENTRY?

41 001416 051402 BNE 2% ;IF NOT, CONTINUE
42 001417 105022 3%: ADD R2.R? JELSE, NEXT PORT SET IN R2

43 001620 115403 INC R3 ; INCREMENT UNIT TABLE INDICATOR

44 001421 106203 000004 (Mp #4,R3 ;DONE?
45 001423 0516401 BNE 1% ;IF THIS GETS TO &4, THEN ERROR(UNIT NOT FOUND)
46 001624 ERRHRD MS57,R1

001424 100461
001425 021236
001426 003001

MOV R1,-(SP)
CALL RERROR

;ERROR # 1.

.WORD <PRMS#2000>+<2+400>+ERRN

001427 002547 .WORD MS57
47 001430 001445 BR PORTO ; START REGULAR TESTING
48 . v*= |F HERE, NEGAT]IvE ENTRY, GO TO NEXT UNIT ENTRY. ADJUST RO TO PROPER POINTER
49 001431 105207 000003 6% ADD #3,R0O ;RO => INTO NEXT UNIT\INCREMENTED BY (RQ)+
50 001433 107047 SUB R4 ,RO JREALIGN TO POINT TO BEGINNING OF POINTER
51 001434 001417 BR 3% GO BA(CK INTO THE LOOP
52 ; ww+* |f HERE, FOUND THE ENTRY, SAVE PERTINENT VALUES, GO DOWN LINE LOAD PROGRAM
53 001435 104650 000001 001315 §s: MOV T(RS5) ,LUNIT sSAVE LOGICAL UNIT NUMBER

et |
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UDAT2 DISK RESIDENT MACRO X04,00 9=JuL=81 11:39:12 PAGE 32-1
DISK DRIVE SEQUENCER

54 007440
55 001442
56 001644

59 001445

77 0014645
78 001446

80 001450
81 001652
82 001453
83 001454
84 001455
85 001456
86 001457
87 001461
88 001462
85 001463

100 601503
101 001505
102 001507
103 001510
104 001512
105 001513
106 001515
107 001516

10402C 003717
104030 003716
002424

11600°
104252 00000?

106207 003476
105017
104173
071505
114004
106173
102203 040000
011470
115407
115404
106204 000004
011505
001456
107047
100173
104010 003716
104030 001315
104020 003717
001517
104301 003716
104302 003717
105201 000004
105022
102202 000017
051450
1064207 000016
020751
001513

MOV R2,SD]
MOV R3,UN]TNB
AR D0.DI12
; w*+ NORMAL PROCESSING
PORTO:
: MOV #UNITS RS
: MOV #IN.O1,R4
H MOV #6 ,R3
:PORT1: MOV (R4)+,R0
H 8PL PORT?
M MOV (R4) ,R0O
;PORTZ2: MOV RO, (R5)+
; INC R4
: DEC( R3
. BNE PORTY

; SAVE PORT VALUE
;SAVE UNIT NUMBER JFFSET [N TABLE
GO DOWN LINE LOA[l» PROGRAM

;GET POINTER TO UNITS STORAGE BLOCK
;GET POINTER TO DATA FROM HOST
;GET COUNT OF PORTS

;GET FIRST NUMBER FROM HOST

;JF NOT NEGATIVE, USE IT

;OTHERWISE GET SECOND NUMBER FROM HOST
. STORE NUMBER IN TABLE

;BUMP POINTER

sCOUNT THE UNITS

;REPEAT FOR ALL UNITS

; SEQUENCE THE DIAGNOSYICS TO ALL UNITS SELECTED.

JTEST CODE WILL BE CALLED FOR EACH DISK DRIVE TO BE TESTED.

; LUNIT WILL CONTAIN LOGICAL UNIT NUMBER OF DRIVE FOR ERROR REPORTS
SDI WILL CONTAIN SD] INTERCONNECT™ CODE FOR SELECTED DRIVE

CLR
MoV

PORT3: MOV
ADD
MOV
BM]
CLR
1%: MOV
BIT
BEQ
INC
INC
CMP
BEQ
B8R
2%: SUs
MOV
MOV
MOV
MOV
BR
TESTX: MOV
MOV
PORTS: ADD
ADD
8IT
BNE
DONECD: MOV
CALL
BR

R1
#UNITO,R2

#UNITS RO
R1,R0O
(RO) ,R3
PORTS

R4

(RO) ,R3
#40000,R3
2%

RO

R4

#4 Ré
PORTS

1%

R4 RO

R3, (R0O)
R1,UNITNB
R3.LUNIT
RZ,SDI
TEST
UNITNB,R1
SDI,R2

#4 ,R1
R2,RZ

MUNITO+UNITT+UNIT2+UNIT3 R?

PORT3
#DONE RO
HOSTRQ
DONECD

sSTART WITH UNIT O INDEX
;SDI INTERCONNECT CODE

JGET POINTER TO UNITS TABLE
;ADD INDEX

:GET CONTENTS OF TABLE

;BYPASS TESTING UNIT |F MINUS
;R4 = INDEX COUNTER

JCHECK UNIT

;1S THE DRIVE TESTABLE?

;IF SO, CONTINE

; INCREMENT UNIT TABLE POINTER
; INCREMENT INDEX POINTER

JIF = &, POINTS TO NEXT ENTRY
;IF IT DOES, TRY NEXT UNIT
;ELSE TRY AGAIN

;R0=-> HEAD OF ENTRY

;SAVE AT HEAD OF THE TABLE
;STORE UNIT INDEX

;STORE LOGICAL UNIT NUMBER FOR DRIVE
;STORE SDI INTERCONNCCT CODE
;PERFORM TEST ON THIS DRIVE
JGET UNIT INDEX

:GET SDI INTERCONNECT CODE

; INCREMENT INDEX

:COMPUTE NEW INTERCONNECT CODE
sCHECK IF LEGAL DRIVE SELECTED
:REPEAT FOR ALL DRIVES

:END OF PROGRAM

;REPEAT IF RETURNED

SEQ 0119




1
r

E 10

JOAT2 DISK RESIDENT MACRO x04,00 9=yuL=81 11:39:12 PAGE 33 SEQ 0120
INITIALIZE DRIvE AND LOOK AT DRIVE SIGNALS
5 LSBTTL INITIALIZE DRIVE AND LOCK AT DRIVE SIGNALS
3 :START OF TEST CODE
' & ;
5 ;J INPUTS:
£ : LUNIT = LOGICAL UNIT NUMBER OF DRIVE UNDER TEST
; : SDI - SDI INTERCONNECT CODE FOR DRIVE
18 ;INITIALIZE THE DRIVE
11 GUYST17 1064302 Q03717 TEST: MOV SDI,R2 :GET SD] SELECT CODE
1% 001321 600N XF( DINIT JINITIALIZE THE DRI!IVE
14 :wA]T FOR DRIVE TO ASSERT RECEJVER READY
;S :TIME OUT AFTER ...?
6
17 201522 114005 (LR RS :GET TIMEOUT COUNTER
18 001523 1LCOP: DSTAT  DONECD,MS1,MS2 ;LOOK AT DRIVE STATUS LINES
001523 020720 CALL RDSTAT : GET DRIVE STATUS
0C1524 102201 Q10000 BIT #10000,R1 _ : SEE IF ANY ERRORS
001526 011542 BEQ 2% : IF NO ERROR, BRANCH
001527 102201 0047C BIT #4000,R1 : SEE 1F XMIT ERROR
001537 Q11536 BEQ 1% ; :r SO, BRANCH
001532 ERRHRD MS1 ; REPORT INVALID STATUS ERROR
001532 021236 CALL RERROR ;ERROR # 2.
001533 001002 .WORD <PRMS*2000>+<2+400>+ERRN
00153 000000 .WORD MS1
601535 001513 BR DONE (D : BRANCH TO DONE
001536 's: ERRHRD MS?2 : REPORT XMIT ERROR
001536 021236 CALL RERROR :ERROR # 3.
001537 001003 .WORD <PRMS*2000>+<2*400>+ERRN
001540 000050 .WORD MS?2
001541 001513 BR DONECD ; BRANCH TO DONE
001542 2%:
19 C01542 102201 0000C1 817 #RCVRDY,R1 ;(HECK RECEIVER READY LINE
20 001544 051553 BNE ECHOT ;ADVANCE IF ASSERTED
c1 001545 117405 DEC RS ;DECREMENT TIME OUT COUNTER
22 001546 051523 BNE ILOOP :STAY IN LOOP UNTIL SIGNAL SETS OR TIMEOUT
23 001547 ———__ ERRHRD MS3 :REPORT ERROR
001547 12% CALL RERROR ;ERRQR # 4.
021550 001004 .WORD <PRMS*2000>+<22400>+ERRN
_ 001551 000074 .WORD MS3
26 001552 202736 BR TESTEX SEXIT TESTING THIS DRIVE
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v

000001

001316

001316

.SBTTL ECHO DATA TO DRIVE

10

SEC 0121

JECHO THE FOLLOWING DATA PATTERNS TO THE DRIVE THEN (HECK THE

sRESPONSE FOR THE PROPER DATA RECEIVED:

: 377
: 000
; 25¢
; 360
: 017
ECHOYT: MOV #ECHOD,RS
MOV (RS) ,R0O
ECHO2: BIC #HIBYTE RO
XF( ECHO
;(HECK FOR TIMEOUT ERROR
TST R1
BEQ E(HO4
BIT #1,R1
BEQ ECHO3

ERRHRD MS4 RO

BR ECHOS
EC(HO3: ERRHFD MS5,R0O

B8R ECHO5
;CHECK DATA RECE]IVED
ECHO4: (MP (RS) RO

BEQ ECHOS

ERRHRD MS6, (RS) RO

JMOVE TO NEXT DATA PATTERN

ECHOS:  INC RS
MOV (RS) RO
BM] ECHO?

;GET POINTER TO ECHO DATA
sGET ECHO DATA

;CLEAR COMMAND FROM WORD

;PERFORM THE ECHO COMMAND

;(HECK FGR ERROR

sBRANCH IF NONE

sCHECK IF SEND ERROR

;BRANCH [F RECEIVE ERROR

sREPORT SEND ERROR
MOV RO,-(SP)
CALL RERROR JERROR # 5.
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS4

sREPORT RECEIVE ERROR
MOv RO, -(SP)
TALL RERROR .ERROR # 6.
.WORD <PRMS=*2000>+<2*400>+ERRN
.WORD MS5

; COMPARE DATA RECEIVED WITH
: DATA SENT
JREPORT DATA (OMPARE ERROR
MOV RO,-(SP)
MOV R1,S5AVREG
MOV (RS).R1
MOV R1,-(SP)
MOV SAVREG,R1
CALL RERROR ;ERROR # 7.
.WORD <PRMS#*2C00>+<2+400>+ERRN
.WORD MSé6

;BUMP TO NEXT DATA TO SEND
JCHECK TF AT END OF TABLE
;SEND THIS DATA IF NOT
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001612
001621
001622
001623
001624

001625
001626
001627
00163C

OOV N NS AN = O OOB O N &Ry -

06163
001631
23 001632
26 001633
25 001634

PONUNY = B b ek ko o —b a2
no —

29 001635

30 001637

31 001641

32 001643

33 001644

34 001645

35 CO1646
001646
001650
001652
001653
001655
001656
001657
001660
001661

36

37

28

39 001667

40 01662

023522
115003
017635
00273¢

051625

104010
104301
100461
104301

1046070

000002

004
004217
000250

00131¢
004217

00131¢

003720
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RESIDENT MACRO X04.00 9=JuL=-81 11:39:12 PAGE 35
C OMMAND

LSBTTL  GET STATUS COMMAND

:ISSUE GET STATUS {OMMAND AND CHECK THAT [T PERFORMS PROPERLY

MOV
CALL
TS7
BECQ
BR

#2 ,Ré ;COUNTER

GYSTAT JGET STATUS

R3 ;WAS THERE AN ERROR?

DRCLR1 ;IF NOT, CONTINUE

TESTEX JELSE, EXIT FROM TESTING ON THIS DRIVE

;CLEAR DRIVE ERRORS

DRCLRY: CALL
TST
BtG
B8R

CLRDRY . CLEAR DRIVE

R3 . WAS THERE AN ERROR?
GSTS3 ; IF NOT, CONTINUE
TESTEX

;JSSUE GET STATUS COMMAND AND (HE(K THAT [T PERFORMS PROPERLY

G3783:
CALL GISTAT ;GET STATUS
T37 R3 ;WAS THERE AN ERROR?
80 GST1S6 SIF NOT, CONTINUE
BR TESTEX JELSE, STOP TESTING THIS DRIVE
;LO0K AT DATA IN RESPONSE PACKET
GSTSé: MOV ST+1,R0 ;GET TWO WORDS FROM PACKET
MOV ST+2 R
BIT NST WE+ST . PE+ST.FE R ;CHECK ERROR B]TS
BR GSTS? :BRANCH IF ALL CLEAR
DEC R4 ;TRY ONCE MORE?
BNE DRCLR1 :IF OK, TRY AGAIN
ERRHRD MS16,R0O,R1,ST+2
MOV R1,SAVREG
MOV ST+Z2,R1
MOV R1,-(SP)
MOV SAVREG,R?
MOV R1,-(SP)
MOV RO,-(SP)

CALL RERROK

SEQ 0122

;ERROR # 8,

.WORD <PRMS*2000>+<2*400>+ERRN
.WORD MS16

sCHECK IF DIAGNOSTIC REQUEST BIT IS SET

GSTS7:
MOV

RO,SAVSTA
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GET DRIVE CHARACTERISTICS

1 .SBTTL GET DRIVE CHARACTERISTICS

% ;GET DRIVE (HARACTERISTICS

6 001666 104200 QO0GC 2 0050 T MOV #10.,SDISTO ; SET UP TLMPORARY SHORT TIMEOUT VALJE

5 0066~ 106203 004177 MOV #CR.GCR,R3 :POINT TO GET (HARS COMMAND

& 001671 TALKX  TESTEX,MSS0,MS51 : SDI INTERCHANGE
001671 021102 CALL TALKER ; INITIATE SDI INTERCHANGE
001672 115003 TST R3 ; SEE IF ERROR OCCURRED
001673 011705 BEQ 12% ; IF NOT, BRANCH
001676 031701 BPL 118 ; IF SO, BRAN(CH
001675 ERRHRD MSS50;SEND COMMAND ERROR
001675 (21236 CALL RERROR ERRCR # G,
001676 0106 .WORD <PRMS*2000>+<2+400>+ERRN
0016?77 (002165 .WORD MS50
001700 00273%¢ BR TESTEX
001701 i ¥ ERRHKD MSS1;RECEIVE COMMAND ERROR
0C1701 02123%¢ CALL RERROR :ERROR # 10.
001702 001012 .WORD <PRMS*2000>+<2*400>+ERRN
001703 00222¢ .WORD MS51
0C1704 00273%¢ RR TESTEX
001705 2%

7 00°705 106207 0060170 CMP #(CHRRES ,RC ;CHECK FOR SUCCESSFUL RESPONSE

8 001707 (V1724 B Q 100

9 001710 ERRHRD MSSZ2,#{HRRES RO ;GET (HARACTERISTICS COMMAND FAILED
001710 100467 MOV RO,~(SP)
001711 104010 00131¢ MCV R1,SAVREG
0017213 1042017 000170 MOV #CHRRES,R1
001715  19046° MOV R1,-(SP)
00'716 1043017 001316 MOV SAVREG,R1
001720 02123 CALL RERROR JERROR & 117,
00172% 00S013 .WORD <PRMS*2000>+<2+400>+ERRN
001722 002271 .WORD MSS5?2

:? 001723 00273%6 BR TESTEX ; BRANCH TO END OF TEST

12 CO1724 104307 204215 T00: MOV ST+SHRTTO,RO ; GET SHORT TIMEQUT

'3 001726 103207 177760 BIC #LBLONB,RO ; CLEAR UNUSED BITS

16 001730 Q21221 CALL 10 : SET UP TIMEOUT

15 001731 104070 001150 MOV RO,SDISTO : SAVE IN SHORT TIMEOQLT

16 001733 104307 006216 MOV ST+LONGTO,RO ; GET LONG TIMEOUT

17 001735 103207 177760 BIC #LBLONB,RO ; CLEAR UNUSED BITS

18 001737 J21221 CALL TO : SET UP TIMIOQUT

j? 001740 104070 0071151 MOV RO,SDILTO : SAVE [N LONG TIMEOUT

(4"
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27 002007

106307
102207
052340

114000
114000
114000
1046200
002110
104207

02075
1043C7

BEEN Gl JEN

003720
000040

001007
001010
004416

000017

200002
001045

001316
001046

0013%¢

00

1

046

110

1Sk RESIDENT MACRO X04.00 9=JuL=81 11:39:12 PAGE 37
ICH COMMAND HAS

.SBTTL (HECK WwHICH COMMAND HAS
ST.DIA: MOV SAVSTA,RO

BIT #57.DR,RO

BNE DO.DIX
; we* NOW 50 DIAGNOSE REGION ZERU

(LR our.0?

CLR ouTr.02

(LR DIAG.1

MOV #17,IN.02
: (LR IN.OZ

8R DIAGNS
GSTST8:

MOV #T2(MD ,RC

(ALL HOSTRQ

8EQ TESTEX

DEC RO

BEQ WRITE

DEC RO

B8tQ READ

DEC RO

BEQ DIAGNS )

ERRHRD MS20,IN.0¢

8R GSTSTS

SEQ 0124

BEEN GIVEN

;GET STORED STATUS WORD

;WAS THE DR BIT SET?

;1F SO, GO HANDLE IT WITHIN DIAGNOSE C(ODE

;CLEAR OUT BUFFER TO INITIAL D{AGNOSE (OMMANDS

;MAKE SURE DIAGNOSE COMMAND RETURNS OP-(ODE G
; (FOR 1ST TIME THROUGH ONLY)

JOFH IS DIAGNOSTIC ;e=2=TEMP

;CLEAR REGION ID FOR 1ST DIAGNOSE C(OMMAND

;DO DIAGNOSE COMMAND

;SET REQUEST NUMBER

;ASK HOST FOR PORTS

;RO = RESPONSE CODE;IN.0O2
= EXIT ; 1 = WR,TE

DIAGNOSE

N
nn

RO - 1?
IF SO, WRITE
RO = ¢!
IF SO, READ
RO = 37
IF SO, DJAGNOSE
ELSE, ERROR=]NVALID INPUT
MOV R1,SAVREG
MOV IN.OZ2.R1
MOV R1.-(SP)
MOV SAVREG.R1
CALL RERROR :ERROR # 12.
.WORD <PRMS*2000>+<2*400>+ERRN
.WORD MS20

——
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JCAT2 DISK RESIDENT MACRO X04.00 9=JuL=~81 11:39:12 PAGE 38 SEQ 0125
MEMORY WwRi'E
5 LSBTTL MEMORY WRITE
s

3 ;

4 ; INPUT  IN.02 = REGION ID

3 : IN.03 = OFFSET

¢ : IN.04 = DATA BYTE

g : OUTPUT OUT.RQ HAS DAT SET FOR T2CMD

10 062010 WwRiITE:

11 002010 104300 001046 003753 MOV IN.02,WRM+1 ;REGION ID

12 002013 106300 301047 003754 MOV IN.03.WRM+2 COFFSET

13 002016 106307 01050 MOV IN.04.R0O :RO = BYTE OF DATA IN LO BYTE
14 002020 110707 SWAB RO :RO IS IN HI BYTE

15 002021 103207 000377 BIC #LOBYTE ,RO *CLEAR LO BYTE

16 002023 10127 000001 BIS #1,R0 *SET BYTE COUNT

17 002025 106070 003755 MOV RO . WRM+ > :SET WORD IN PACKET

18 002027 114000 003756 CLR WRM+4

19 002031 114000 003757 CLR WRM+5

S? 0C2033 104200 000007 003746 MOV #7,CR.WRM+1 :SET COMMAND BYTE COUNT
22 002036 023013 CALL  WRTMEM
23 002037 104200 000001 001010 MOV #1,0UT.02 :RO = OP CODE
26 002042 104300 001315 001007 MOV LUNIT,GUT.01 “DRIVE NUMBER

25 002045 114000 001011 CLR ouT.03 :
26 002047 114000 001012 CLR oUT. 04 :
27 002051 114000 0C1013 CLR ouT. 05 :
28 002053 001761 BR GSTST8 2GO SEND REQUEST
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"UDAT2 DISK RESIDENT MACRO X04.00 9=JuL=81 11:39:12 PAGE 39
MEMORY READ

PN WA 2OV NN W =

1?7

002054
002054
002057
002062

002065

002066
002071
002074
002076
0C2077
002101
002103
002105
002107

104300
104300
106200

022737

1043C0
104200
104307
110707
103207
104970
114000
114000
001767

001046
001047
000001

001315
000002
004215

1774600
001011
001012
001013

004167
004170
0046171

001007
001010

.SBTTL MEMORY READ

p o LN TR TN Y
[X 2 LI

3> 0

o

MOV
MOV
MOV

CALL

-
’

INPUT

OFFSET

IN.02 HAS REGION ID
IN.O3 HAS OFFSET

SETS UP OUTBUFFER FOR ~2CMD

IN.02.,RDM«1
IN.Q3 RDM+2
#1,RDM+3

RDMEM

; w=» SET UP RESPONSE PACKET

MOV
MOV
MOV
SWAB
BIC
MCV
CR
(.R
8k

LUNIT,0UT.O1
#2,0UT.02
ST.RO

RO
#HIBYTE RO
RU,0UT.03
OUT. 04
ouT.05
GSTSTE

JREGION ID
JOFFSET
JBYTE COUNT

;SET UP REQUEST

JRETURN OPCODE SET IN BUFFER

;RO = BYTE (OUNT + DATA

;DATA [N LO BYTE

;CLEAR BYTE COUNT (1 BYTE ONLY SENT)
JSTORE IN BUFFER fOR HOST

60 SEND REQUEST

SEQ 0126
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1

OO NN S WA = OO0 NN &

N =2 B mded d = et e —b e

NN
N =2

23

31

002152
002153

106300 001046 (04213

104203

1064302 003717

021236
001016
001557
023237
002313

106207
012154

100467
104010
104201
100461
104 301
021236
005017
001440
002313

204205

000374

001316
000374

001316

.SBTTL

INFUT
OUTPUT

" MoV

MSSGE
MOV
MOV
CALL
TST
BEG
ROL
BCC

L 10

UDAT2 DISK RESIDENT MACRO X04.00 9=JuL~81 11:39:12 PAGE 40
DIAGNCSE

DJAGNOSE

IN.02 HAS REGION ID
OU'T.RQ IS SET UP FOR

IN.02,D1a+1

MS59,D1A+1
#CR.DIA,R3
SDI.R2
TALKER

R3

33

R3

2%

; +~+« REPORT TRANSM]ISSION ERROR
ERRHRD MS37

8R

11%

: w»» REPORT RECEPTION ERROR

c%:

CALL
BR

ERRHRD MS38

TYPERR
11$%

SEQ 0127

T2CMD

;SET UP MEMORY REGION ID

; SEND MESSAGE

:R3->D]JAGNOSE PACKET

;R2 = PORT

:SEND COMMAND AND RECEIVE RLSPONSt FROM DRIVE
:SEE IF ERROR QOCCURRED

;IF NO ERRORS, BRANCH

JSHIFT HIGH BIT INTO CARRY BIT

;IF CARRY CLEAR (RECEIVE ERROR) BRANCH

CALL RERROR :ERROR # 13.
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS37

CALL RERROR ;ERROR # 14.
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS38

%s'*' CHECK RESPONSE OP~CODE TROM DRIVE

MP
BEQ
ERRHRD

BR

#DIA.EN,RO
43
MS36,#DIA.EN.RO

11%

; CHECK RESPONSE CODE
;IF EQUAL, BRANCH

MOV RO,-(SP)

MOV R1,SAVREG

MOV #D]A_EN,R1

MOV R1,-(SP)

MOV SAVREG.R1

CALL RERROR :ERRQOR # 15,
.WORD <PRMS*2000>+<2+400>+ERRN
.WwORD MS36
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‘DIAGNOSE/READ MEMORY TCO SEE [F ERROR QCCURRED
1 LSBTTL DIAGNOSE/READ MEMORY TO SEf ]F ERROR OCCURRED
2 ; =+x DO A READ MEMORY SDI COMMAND
T 002156 1064300 004215 004167 4$: MOV ST.RDM+1 JREGION ID SET
4 002157 114000 004170 CLR RDM+?2 :CLEAR OFFSET
5 00216 104200 000010 004171 MOV #8. ,RDM+3 ;BYTE (OUNT - 8
¢ 002164 022737 CALL RDMEM :READ THE MEMORY
7 002165 115002 1ST RZ JALL OK?
8 002166 052313 BNE 118 :1F NOT, EXIT/TRY NEXT DRIVE
9 002167 104302 003717 MOV SDI,R? ;RESTORE PORT INDICATOR
10 002171 104204 001013 MOV #0UT .05, R4 :R4 => QU™ BUFFER
11 002173 023054 CALL CONMEM :CONVERT MEMORY
12 ; «+«» DATA NOW IN OUT.RQ
13 002174 104303 001015 MOV ouT.07,R3 :R3 = ERROR NUMBER
14 0C2176 0522642 BNE 108 :1F NOT 0, REPORT ERROR
1S 002177 104303 001014 MOV 0UT.06,R3 :R3 HAD ET & DA FLAGS
16 002201 1022C3% 100000 BIT #ERRTYP,R3 JWAS ET SET? WITH NO ERROR NUMBER???
17 002203 012210 BEQ 5% ;1F NOT, CONTINUE
18 002204 ERRHRD MS40
002204 021236 CALL RERROR :ERROR # 16.
0C2205 001020 .WORD <PRMS*2000>+<2+400>+ERRN
002206 001613 .WORD MS40
19 002207 002631 BR D0.DI9 ;GET EXTENDED STATUS
20 ; wwx CHEK IF DATA 1S AVAILABLE FOR INFORMAT]ON
21 002210 102203 040600 5$: BIT #DATAVL R3S ;1S DATA AVAILABLE?
22 002212 012313 BEQ 118 SIF NOT, CONTINUE WITH THIS DRIVE
23 002213 104200 000010 004170 MOV #8. ,RDM+?2 *PREVIOUS BYTE COUNT
24 002216 023114 CALL GETBCN ;GET NEW BYTE COUNT
25 002217 022737 CALL RDMEM :READ MEMORY XF(
26 002220 115002 TST R2 JALL 0K?
27 002221 052313 BNE 118 :IF NOT, EXIT/DROP DRIVE
28 002222 104302 003717 MOV SD! ,R2 :RESTORE PORT INDICATOR
29 002224 104204 001017 MOV #0UT.09.R4 :R4 => QUT BUFFER
30 002226 023054 CALL CONMEM ; CONVERT MEMORY
31 002227 MSSGE  MS41
02227 104200 001715 001010 MOV #MS41,0UT.02
002232 100467 MOV RO,~(SP)
002233 100461 MOV R1,-(SP)
002234 104207 000015 MOV #ME SSAG,RO
002236 020751 CALL HCSTRQ
002237 104261 MOV (SP)+,R1
002240 104267 MOV (SP)+,RO
32 002241 002631 BR 00.DI9 :GET EXTENDED STATUS
23 ; w«* REPORT AN ERROR
34 002242 104303 001014 10%: MOV OuT.06.R3 :R3 HAS ET & DA FLAGS
35 0022446 114000 004415 CLR S.ERR JHARD ERROR ASSUMED
36 002246 102203 100000 BIT #ERRTYP,R3 ;WAS IT A HARD ERROR?
37 002250 052254 BNE 63 :NO, SKIP NEXT INSTRUCTION
38 002251 104200 177777 004415 MOV #177777,S.ERR :SOFT ERROR SET
39 002254 102203 040000 6%: BIT #DATAVL ,R3 :DATA AVAILABLE?
40 002256 012276 B8EQ 7% JIF NOT, CONTINE
4: 002257 104200 000010 004170 0} #8. ,RDM+2 ;PREVIOUS BYTE COUNT
42 002262 023114 CALL GE TRCN :GET NEW BYTE COUNT
43 002263 022737 CALL RDMEM ;READ MEMORY Xf(
44 002264 115002 TST R2 JALL 0K?
45 002265 (052313 BNE 118 ;1% NOT, EXIT/DROP DRIVE
46 002266 104302 003717 MOV SDI ,R2 :RESTORE PORT INDICATOR
47 002270 104204 001017 MOV #0UT .09 R4 ;R4 => QUT BUFFER
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[AGNOSE/READ MEMORY TO SEE [F ERROR OCCURRED

4«8 002272
49 002273
50 002275
51 002276
52 0062300
53 002302

55 002303

59 002312

023054
102203 040000
052300
1164000 001016
115000 004415
052307

021236
00701
002013
002631

021236
001622
002100
002631

CALL CONMEM

8IT #DATAVL ,R3
BNE 8%

’$: (LR ouT.08

8%: iST S.ERR
BNE 9¢

; =+ PRINT HARD ERROR MESSAGE
ERRHRD MS4?2

B8R D0.DIY
. *** PRINT SOGFT ERROR MESSAGE
9% : ERRSFT M543

BR D0.DI9

SEQ 0129

:CONVERT MEMORY

;DATA AVAILARLE?

JIF SO, SKIP NEXT INSTRUCTION
;CLEAR BINARY COUNT AND ASCII] COUNT
;SOFT ERROR?

;IF NOT O, SOFT ERROR

CALL RERROR JERROR & 17,
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS4?2

;GET EXTENDED STATUS

CALL RERROR JERROR # 18.
.WORD <PRMS«2000>+<3+400>+ERRN
.WORD MS43

sGET EXTENDED STATUS
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 UDAT2 DISK RESIDENT MACRO x04.00 9-JuL-87 11:39:12 PAGE
" DIAGNOSE/DOC A DRIVE CLEAR

8 N
42

1 .SBTTL DIAGNOSE/DO A DRIVE CLEAR
% 002313 51;** DO DRIVE CLEAR, GET STATUS AND CHECK IF DR BIT IS SET
& 002313 104204 000004 D0.DC4: MOV #4 R4 ;R6 = # MAXIMUM DRIVE CLEAR TRIES
5 002315 104302 003717 DO.DCL: MCV SDI,R2 JRESTORE PORT INDICATOR
6 002317 023564 CALL CLRDRV ;CALL DRIVE (LEAR
7 002320 115003 TST R3 ;ERROR?
8 002321 012325 BEQ 1% ;IF NOT, CONTINUE
9 002322 117404 DEC R4 JREACHED MAXIMUM # OF DRV (LR TRIES?
10 002323 052315 BNE 00.DCL ;Ir NOT, TRY AGAIN
11 002324 002736 BR TESTEX JELSE DROP DRIVE
12 002325 023522 1%: CALL GISTAT ;CALL GET STATUS
13 002326 115003 TST R3 ;ERROR?
14 002327 012333 BEQ 2% ;IF NGT, CONTINUE
15 002330 117404 DEC R4 JREACHED MAXIMUM # OF DRV (LR TRIES?
16 002331 052315 BNE DO.DCL ;IF NOT, TRY AGAIN
17 002332 002736 BR TESTEX JELSE DROP DRIVE
18 002333 104307 004216 2%: MOV ST+1,R0 JGET STATUS WORD
19 002335 102207 000040 BIT #ST.DR,RO ;DR SET?
20 0C2337 012706 BEQ D0.DIO ;IF NOT, EXIT
21 ; **+ IF DR BIT IS SET, READ 6 BYTES FROM REGION ID FFFD
22 002340 104200 177775 004167 DO.DIX: MOV HFFFD,RDM+1 ;FFFD (REGION ID) STORED IN READ MEM PACKET
23 002343 114000 004170 CLR RDM+¢ ;OFFSET - 0
24 002345 1064200 000006 004171 MOV #6,RDM+3 ;JBYTE COUNT = 6
25 002350 022737 CALL RDMEM ;READ MEMORY
26 002351 115002 TST R2 :WAS THERE AN ERROR?
27 002352 012354 BEG 1% s IF THERE WAS NOT, CONTINUE
28 ; MSSGE  MS53
29 002353 002706 BR 00.D10 ;D0 A DRIVE CLEAR
30 002354 104302 003717 1%: MOV SDI,R2 JRESTORE PORT INDICATOR
31 002356 104204 004215 MOV #ST ,R% ;R4 -> ST
32 002360 023054 CALL CONMEM . CONVERT MEMORY
33 ; **= GET REGION ID AND PROGRAM NAME [Ff ANY
34 002361 104300 004215 003721 MOV S1.SAVRID ;SAVE REGION ID
35 002364 115000 004216 TST ST+1 ;1S CHARACTER ENCODED?
36 002366 052372 BNE D0.DI1 ;1F SO, GO GET FILE FROM HOST
37 002367 115000 004217 TST ST+2 ;IF 1ST WORD Q, [S THE SECOND?
38 002371 012547 BEQ DO.DI3 ;IF SO, GO DIAGNOSE REGION

SEQ 0130




UDAT2 DISK RESIDENT MACRO X06.00 9-JUL-81 11:39:12 PAGE 43
- DIAGNOSE/GET PROGRAM NAME SPECIFIED BY DRIVE AND DOWNLINE LOAD

OV NAOVINMAEMN = O 000NN Nn —

N - b ed b b b b D

21

002372
002372
002375
002377
002401
002402
002403
002404
002406
002407
002411
002412
002414
002415
002417

002420
002422

002424
002425
002426

002427
002431
002433
002435
002437
002447
002442
002444

002445
002447
002452
002455
002457
002461
002462
002464
002466
002470
002471
002474
002476
002500

002501
002503
002504
002505
002506
002510
002512
002514

104300
104203
104307
100237
114007
100237
104307
100237
104307
100237
1046307
100237
1042C7
020751

104205
114000

104157
117407
052556

104657
104651
104652
104203
106202
032444
104202
060013

104070
1052900
104650
104020
104303
110703
103203
101030
104020
117402
103200
101020
104204
023054

104302
023013
115002
052313
104302
105020
104657
107027

003721
001045
001315

004215
004216
004217
000001

001045
003754

000005
000006
000007
004215
000200

000200

003746
000006
000004
003755
004215

000377
003755
001316

000377
004215
003756

003717

001316
003754
000007

003753

003746
003753

004215

DO

D0

1%:

2%

cNn
SEQ 0131

.SBTTL DIAGNOSE/GET PROGRAM NAME SPECIFIED BY DRIVE AND DOWNL INE LOAD
; *6;1GET THE PROGRAM WHICH NAME WAS SFECIFIED BY THE DRIVE
MOV SAVRID,WRM+1 ;STORE REGION ID IN THE WRITE PACKET
MOV #IN.01,R3 ;R3 ~> INPUT DATA
MOV LUNIT,RO
MOV RO, (R3)+ :SET UNIT NUMBER
CLR RO
MoV RO, (R3)+ :CLEAR VALUE
MOV ST.RO
MOV RO, (R3)+ :SAVE REGION ID
MOV ST+1,R0O
[0} RO, (R3)+ :1ST HALF NAME SAVED
MOV ST+2,R0
MOV RO, (R3)+ :Z2ND HALF NAME SAVED
(0} #T2DLL RO JSET RO = TEST 2 DOWNL INE LOAD
CALL HOSTRQ
: «x+ IF HERE, DIDN'T REINIT UDA TO GET DATA
MOV #IN.01,R5 :R5 => INPUT BUFFER
(LR WRM+ 2 ;CLEAR OFFSET
; xxx DOWN LINE LOAD PROGRAM
.Di2: Mgg QSS)'RO : 1S THE PROGKAM THERE?
D
BNE D0.DI8 :1F NOT, REPORT ERROR
: =** GET THE PROGRAM FROM THE HO3T
: MoV 57R5) .RO ;UNIBUS ADDRESS PA
MoV 6(RS5) .R1 ;UNIBUS ADDRESS EA
MoV 7(R5) ,R2 ;BYTE COUNT
MoV #ST ,R3 ;POINTER TO INPUT BUFFER
CMP #STSIZE ,R2 ;R2 > MAX BUFFER SIZE?
BPL 2% ;IF NOT, CONTINUE
[0} #STSIZE ,R2 ;SET MAX BUFFER SIZE IN R2
: XFC UREAD ;DO A UNIBUS READ
; xxx SET UP SDI (OMMAND PACKETS
[0} R2.CR.WRM+1 :SET BYTE COUNT IN WRM PACKET
ADD #6,CR.WRM+1 :ADD TO COUNT TO INCLUDE PACKET LENGTH
MoV 4(R5) ,WRM+1 ;SET REGION ID
MOV RZ,WRM+3 :SET BYTE COUNT IN BUFFER
[0} ST.R3 :1ST DATA WORD IN R3
SWAR R3 :1ST DATA WORD IN UPPER BYTE
BIC #LOBYTE ,R3 ;CLEAR LOW BYTE
BIS R3,WRM+3 :SET DATA IN 1ST BUFFER WORD OF WRT MEM PACKET
MOV R2,SAVREG :SAVE BYTE COUNT
DEC R2 :ADJUST BYTE COUNT
BIC H#LOBYTE,ST :CLEAR LOW BYTE OF 1ST DATA WORD OF PROGRAM
BIS R2,ST :REPLACE IT BY THE BYTE COUNT OF THE REST
MOv HWRM+4 R4 ;R4 => OUT BUFFER
CALL CONMEM ;CONVERT MEMORY
; *x% SEND TO THE DR]VE
MOV SDI.,R2 :RESTORE PORT INDICATOR
CALL WRTMEM :SEND TO DRIVE
TST RZ JALL OK?
BNE 00.DC4 ;IF NOT, GO CLEAR DRIVE
MoV SAVREG,R? :R2 = BYTE COUNT
ADD R2.WRM+?2 sADJUST OFFSET
MOV 7(RS),RO
SuUB R2,RO
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UDAT2 DISK RESIDENT MACRO x04,00 9-JuL-81 11:39:12 PAGE 43-1 SEQ 0132
DIAGNOSE/GET PROGRAM NAME SPECTFIED BY DRIVE AND DOWNLINE LOAD

58 002515 100657 000007 MOV RO, 7(RS) ;DECREMENT TOTAL BYTE COUNT/DONE?

59 002517 012536 BEQ 4% JIF 0, EXIT

60 002520 072536 BM] 4% ;IF NEG, EXIT

61 002521 104657 000005 MOV S(R5) ,RO

62 002523 105027 ADD R2.RO

63 002524 100657 000005 MOV RC,5(R5) ;ELSE, ADJUST UNIBUS ADDRESS TO READ FROM

64 002526 106027 CMP R2,RO ;1S PA ADDRESS LESS THAN BUFFER SIZE?

65 002527 072535 BM] 3% JIF IT IS NOT, CONTINUE

66 002530 104657 000006 MoV 6(R5) ,R0

67 002532 115407 INC RO ;ELSE, INCREMENT EA ADDRESS (CROUSSED O BOUNDARY)

68 002533 100657 000006 MoV RO,6(RS) ’

?8 002535 002427 3%: B8R 1% JREAD IN NEXT BUFFER

71 . **+~ SET UP DJAGNOSE COMMAND

72 002536 11400C 003754 6%: CLR WRM+?2 cREINIT OFFSET

73 002540 1042C0 000007 003746 MOV #7,CR.WRM+1 JRFEINIT BYTE COUNT OF INSTRUCTION

74 002543 *04650 000004 001046 MOV 4(RS),IN.O2 ;SET UF REGION ID

;2 002546 0C2110 BR DIAGNS ;SEND DIAGNOSE COMMAND

77 ; *** JUST RECEIVED THE REGION ID TO DIAGNOSE TO. GO DIAGNOSE [T.

78 002547 104300 003721 001046 DO.DI3: MOV SAVRID,IN.02 ;STORE REGION ID rOR DIAGNOSE COMMAND

79 002552 002110 BR DIAGNS . GO DIAGNOSE




UDAT2 DISK RESIDENT MACRO x04.00 9-JuL=-81 11:39:12 FAGE 44
DIAGNOSE/REPORT ERROR == NO DOWNL INE LOAD PROGRAM

.SBTTL DIAGNOSE/REPORT ERROR == NO DOWNL INE LOAD PROGRAM

FOPONUND — = e b 2 s il b
N=OVONONSWN =00V NONN SN =

rnono
[V o

002553

002556
002560
002561
002562
002564
002565
002567
002570
002571
002572
002574
002576
002577
002601
0C2602
002603
002605
002606
002607
002611
002611
002613
002615
002616
002620
002621
002623
002624
002626
002627
002630

104650

104654
023630
110707
104070
023630
104970
104047
023644
110707
101070
1046354
023630
104070
023630
110707
101070
104047
C23644
101070

104010
104301
100461
1046301
100461
104301
100461
104301
021236
007073
002511

000001

000010

004420
004417

004417
000011

004421

004421

004420

00131¢
004421

004420
004417
00131¢

003716 DO0.DI7: MOV

CALL
SWAB
MOV
CALL
MOV
MOV
CALL
SWARB
BIS
MOV
CALL
MoV
CALL
SWAR
BIS
MOV
CALL
BiS
ERRHRD

10(R5) ,R4
DIV50

RO
RO,NAM. 2
DIv50

RO ,NAM. 1
R4 RO
FNDAS(

RO

RO, NAM. 1
11(R5) ,R4
DIv50
RO,NAM. 3
Div50

RO
RO,NAM. 3
R4 RO
FNDASC(
RO,NAM, 2

E N

: *x» NO DOWN L INE LOAD PROGRAM AFTER REINITED UDA
1(RS) ,UNITNB

: **« NO DOWN LINE LOAD PROGRAM, REPORT ERROR
DO.DI8: MOV

:SET UP LOGICAL UNIT NUMBER

;R4 = 1ST WORD OF PROGRAM NAME
;,DIVIDE BY 50 AND GET 3RD CHARA(CTER
;PUT IN PROPER BYTE

;SET 3RD CHARACTER

;GET 2ND CHARACTER

JSET 2ND CHARACTER

;RO = RADS0 OF 1ST (HARA(CTER
JGET ASCII EQUIVALENT

;PUT [N PROPER BYTE

;SET 1ST CHARACTER

;R4 = 2ND WORD OF PROGRAM NAME
;GET 6TH CHARACTER

;SET 6TH CHARACTER

;GET 5TH CHARACTER

JPUT IN PROPER BYTE

;SET 5TH CHARACTER

;RO = RADS0 UF 4TH (CHARACTER
;FIND ASCII EQUJVALENT

JSET 4TH (HARACTER

MS56 ,NAM. 1 ,NAM. 2 ,NAM, 3 ;REPORT ERROR

MCV R1,SAVRFG
MOV NAM.3 R
MOV R1,-(SP)
MOV NAM.?Z2 ,R1
MOV R1,-(SP)
MOV NAM.1,R1
MOV R1,-(SP)
MOV SAVREG,R1
CALL RERROR

SEQ 0133

:ERROR # 19,

.WORD <PRMS*2000>+<2*400>+ERRN

.WORD MS56
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DTAGNOSE/GET EXTENDED STATUS

POR) = b et 2 =d D d s b
= OVONONHE AW =000 NN NS NN —

IO rorO
(VP YWY, ¥)

26

002631

002631
002634
002636
002641
002642
002643
002644
002646
002650
002651
002653

002655
002656
002661
002663
0C2664
002665
002666
002670
002672
002673
002673
002676
002677
002700
002702
002703
002704
002705

104200
114000
104200
022737
115002
052706
104302
104204
023054
104307
107207

0127C5
105200
104070
022737
115002
052706
104302
104204
023054

104200
100467
100461
104207
020751
104261
104267
002313

177776
004170
000020

003717
001012
2

06107
000016

000020
004171

003717
01022

002613

000015

004167
004171

004170

001010

LSBTTL
D0.DI15:

MOV
CLR
MOV
CALL
TST
BNE
MOV
MOV
CALL
MOV
SuB

BEG
ADD
MOV
CALL
TST
BNE
MOV
MOV
CALL
MSSGE

DO.DI6: BR

F1

SEQ 0134

DIAGNOSE/GET EXTENDED STATUS
; v+« GET EXTENDED STATUS

RFFFE ,RDM+1
RDM+2

#16. ,RDM+3
RDMEM

RZ

00.DI10
SDI,R2
#0UT.04 R4
CONMEM
ouT.04 RO
#14. RO

D0.DI6
#16. ,RDM+2
RO,RDM+3
RDMEM

R2

00.DI0
SD!,R¢
#OUT.1¢ R4
CONMEM
MSS8

DO.D(4

JREGION ID SET

JCLEAR OFFSET

JBYTE COUNT - 8

.,READ MEMORY

;0K?

J1F NOT, EXIT

JRESET PORT INDICATOR

;R4 => OUT BUFFER

; CONVERT MEMCRY

;RO =BYTE COUNT DRIVE GAVE
JANY EXTENED STATUS?

; (BYTE COUNT DOESN'T ACCOUNT FOR STORAGE OF TTSFLF)
JIF NOT, EXIT

JADJUST OFFSET

;RDM+3 = FINAL BYTE (OUNT
;READ MEMCRY

JALL OK?

;IF NOT, EXIT

JRESET PORT INDICATOR

;R4 => OUTPUT BUFFER
:CONVERT MEMORY

JREPORT EXTENDED STATUS

MOV A#MSE8,0UT.02
MOV RO,-(SP)
MOV R1,-(SP)
MOV #ME SSAG,RO

CALL HOSTRQ
MOV (SP)+,R1
MOV (SP)+ RO
;DO A DR]IvVe CLEAR




6 1
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DIAGNOSE/SET UP RESPONSE TO HOST AND EXIT

]
2 : «** SET UP RESPONSE PACKET
3 002706 1064302 003717 DO.DIC: ™MoV SDI,R2
4 002710 104300 001315 001007 MOV LUNIT,OUT.O1
5 002713 115000 004416 TST DIAG.1
& 002715 052721 BNE 17%

7 002716 114000 001010 CLR ouT.02
8 002720 002724 B8R 13%
9 002721 104200 O0CO003 GO1010 12%: MOV #3,0UT.02

10 002724 13 :

11 002724 104300 004215 001011 MOV ST,0UT.03

12 002727 114000 Q01012 CLR 0UT.04

%2 002731 104200 177777 004416 MOV #177777 ,D1AG.1

15 002734 115007 TST RO

;9 002735 0017¢1 BR GSTSTS8

18

;8 ;END OF TESTING THIS DRIVE

21 062736 001501 TESTEX: BR TESTX

LSBTTL DIAGNOSE/SET UP RESPONSE TO HOST AND EXIT

JRESTORE PORT INDICATOR

s SAVE UNIT NUMBER

;IF DIAG.1 = 0?

;IF NOT, SKIP

;SET UP PROPER OP-(CODE VALUE
s CONTINUE

;JSET UP REQUEST

:REGION ID SET
"MAKE SURE DIAG.1 HAS NONE ZERO VALUE IN IT
“FOR NEXT TIME THROUGH

JXFC BREAK
;GO SEND REQUEST

;G0 BA(K TO DRIVE SEQUENCER

SEQ 0735
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TEST 2 SPECIFIC ROUTINES

N=O QNN WN =000 N N wny —

PORNIAY b b —d b2 b a =d D o

002737
002737
002737
002740
002741
002742
002744
002746
002747
002750
002757
002752

002753
02753
002754
002755
002756

002757
002757
002760
002761
002762
002763

002764
002766
002767
002767
002770
002772
002774
002775
002777
003000
003001

100467
100461
100463
104203
104302
021102
115003
012764
110203
042757

021236
001024
001316
003005

021236
001025
001350
023237
003005

106207
013003

100467
104010
104201
100461
104301
021236
005026
001226

004161
003717

000162

001316
0001672

001316

.SRTIL
SBTTL

H 1

TEST 2 SPECIFIC ROUTINES
READ MEMORY SUBROUTINE

ROUTINE NAME:  RDMEM

DESCRIPTION:

THIS ROUTINE DOES THE XFC READ MEMORY (FROM A SPECIFIED REGION
AND OFFSET) OF DATA FROM THE DRIVE. THIS OUTINE CALLS THE
SEND AND RCV (TALKER) ROUTINE AND JUDGES IF THE SDI COMMAND
WAS PROPERLY SENT.

: INPUT: ALL PARAMETERS FOR THE READ MEMORY (OMMAND
: MUST BE SET. THAT MEANS REGION ID, THE OFFSET,
: AND THE BYTE COUNT MUST BE GIVEN THE APPRORIATE VALUFS
: AND STORED IN THE RDM PACKET
: OLUTPUT: R2 = 0 MEANS ALL IS OK
; RZ2 NOT = Q, READ FAILED (EITHER SEND OR RECIEVE OF THE (OMMAND)
: ST HAS THE READ DATA
RDMEM
PUSH <RO,R1,R3> :SAVE THESE KEGISTERS
MOV RO,=(SP)
MOV R1,=(SP)
MOV R3,-(SP)
MOV #CR_RDM,R3 ;R3 => RDM PA(CKET
MOV SDI.RZ ;R2 = PORT
CALL TALKER ;SEND COMMAND AND RECEIVE RESPONSE
TST R3 ; ERRORS?
BEQ 3% ;IF NONE SO FAR, (ONTINUE
ROL R3 ;ERROR ON SEND?
B(CC 2% ;1F CARRY (LEAR (RECE]JVE ERROR) BRANCH
; **= REPORT TRANSMISSION ERROR
ERRHRD MSZ27
CALL RERROR ;ERROR # 20,
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS?27
BR 5% JERROR EXIT
. **» REPORT RECEPT]JON ERROR
’%: ERRHRD MSZ28
CALL RERROR :ERROR # 21,
.WORD <PRMS*2000>+<2+400>+ERRN
.WORD MS28
CALL TYPERR :GO CHECK TYPE OF ERROR
BR 5% JERROR EXIT
; **+ CHECK RESPONSE OP-CODE FROM DRIVE
3%: C(MP #RDM_EN,RO :CHECK RESPONSE
BEQ 4% JIF 1T MATCHES, Ok, EXIT
ERRHRD MS26,4#RDM_EN,RQ

MOV RO,-(SP)

MOV R1,SAVREG

MOV #RDM_EN,R1

MOV R1,-(SP)

MOY SAVREG,R1

CALL RERROR ;FRROR & 2¢,
.WORD <PRMS+2000>+<22400>+ERRN
.WORD MSZ26

SEQ 0136
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JCAT2 DISK HESIDENT MACRO X04.00 9=JuL=87 11:39:12 PAGE 47-1
6 AT MEMCRY SUBROUT INE

&1 003002
42 003003
43 003004
<4 003005
45 063002
003007
003010
003011
46 003012

00300¢
114002
003007
10420¢

104263
104261
104267
0G0000

000001

48:

5%:
3 ¥

BR
CLR
RR

MOV
POP

RE TURN

5%

RZ

6%

81 ,R?
<R3.R1.RO>

JERROR EXIT
SALL Ok, EXIT

*ERROR OCCURED, SET R2

MOV (SP)+,R3
MOV (SP)+,R1
MOov (SP)+,RO

SEQ 0137
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PIPNUPINY =2 d —d md = B _aa—b
N = OO NN WA= OO0~ N wny — ;

W)
S

26

33

003013
203015
003017
003020
003021
0C302¢2
003023

003024
003024
003025
003026
003227

003030
003030
003031
00303~
003033
003034

003035
003037
003040
003040
003041
003043
003045
003046
003050
003051
003052
0C3053

104203
1043C2
021102
115003
013035
110203
043030
021236
001027
000744
003053

021236
701030
000777
023237
003053

106207
013053

100467
104010
104201
100461
104301
021236
005031
001035
000000

003745
003717

000176

00131¢
000176

001316

J N

[SK RESIDENT MACRO X04,00 S~JuL-81 11:39:12 PAGE 48 SEQ 0138
MORY SUBROUT INE

SBTTL WRITE MEMORY SUBROUTINE
wRTMEM

DESCRIPTION:

THIS ROUTINE DOES THE XFC WRITE MEMORY TO A SPECIFIED
REGION ID AND OFFSET WITH A BY“E COUNT AND DATA,

THIS ROUTINE CALLS THE SEND AND RCV (TALKER) ROUTINE
AND JUDGES IF THE SDI COMMAND WAS PROPERLY SENT,

INPUT: ALL PARAMETERS FOR THE WRITE MEMGRY COMMAND MUST BE SET.
REGION ID, OFFSET, BYTE COUNT AND THE DATA MUST BE STORED

Wa Wy s W, "y g B,

: IN THE PACKET
WRTMEM: MOV #(R.WRM,R3 JR3->MEM WRITE PACKET
MOV SDI,R2 JRZ2 = PORT
CALL TALKER ;SEND COMMAND AND RECEIVE RESPONSE FROM DRIVE
TST R3 ;SEE [F ERROR OCCURRED
BEQ 3% ;If NO ERRORS, BRAN(H
ROL R3 JSHIFT HIGH BIT INTO CARRY B]T
8CC 2% ;IF CARRY CLEAR (RFCEIVE ERROR) BRAN(H

; »*+» REPORT TRANSMISSION ERROR
ERRHRD MS17
CALL RERROR :ERROR # 23.
.WORD <PRMS+2000>+<2+400>+ERRN

.WORD MS17
BR A3
; ~+» REPORT RECEPTION ERROR
2%: ERRHRD MS18
CALL RERROR :ERROR # 24.
.WORD <PRMS*2000>+<2*400>+ERRN
.WORD MS18
ESLL ZIPERR :FIND OUT WHAT TYPF OF ERROR OCCURED
; v«« SET UP RESPONSE PACKET
3% CMP #COMPL T,RO ;DID IT COMPLETE
BEQ 43 :IF SO CONTINUE
ERRHRD MS19,#C0MPLT,RO
MOv RO,=(SP)

MOV R1,SAVREG
MOV #COMPLT ,R1
MOV R1,-(SP)
MOV SAVREG,R1
CALL RERROR ;ERROR # 25,
.wWwORD <PRMS*2000>+<2+400>+ERRN
.WORD MS19
4%: RE TURN
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UDAT2 DISK RESIDENT MACRO x04.00 9-JuL-81
CONVERT MEMORY -~ SKEWED BY BYTE

I

b d e h = b d cod d d =
OV NN NN = OO0 NP NI WA —

003054
003055
003056
003057
003060
28 003061
29 003063
30 003054
31 003066
32 003067
33 003071
34 002072
35 003073
36 003074
37 003076 1
38 003077 11
39 003100 100241
40 003101 1
41 003102
42 003103
43 003104 110707 2%:
44 003105 100141
45 003106 3%:
003106 104264
003107 104263
003110 104262
003111 104261
003112 104267
46 003113 000000

100467
100461
100462
100463
100464
1046203 004215

106137

103207 177400

104231 1%:
103201 000377

117407

013104

177400

27 003054 CONMEM:

K

11:39:12 PAGE 49

.SBTTL
ROUTINE NAME :
DESCRIPTION:

1"

CONVERT MEMORY =-- SKEWED BY BYTE
CONMEM

MEMORY IS SENT TO THE DM ROUTINE STARTING ON THE ODD BYTE BOUNDARY.
THIS ROUTINE SHIFTS THE DATA TO START ON THE EVEN BYTE BOUNDARY AND

STORES EACH WORD INTO A SPECIFIED BUFFER AREA.

FOLLOWS:
ST: DATA
DATA
DATA

AFTER EXFCUTION, THD
OUT.XX: DATA

DATA

DATA

R4 -> BUFFER
ST HAS INPUT

INPUT :

THE DATA ]S STORED AS

BYTE 0 BYTE COUNT
BYTE 2 DATA BYTE 1
BYTE 4 DATA BYTE 3

DATA BYTE 5
DATA IS STORED LIKE THIS:
BYTE 1 DATA BYTE O
BYTE 3 DATA BYTE 2
BYTE 5 DATA BYTE 4

DATA BYTE 6
AREA'S FIRST LOCATION
DATA

OJTPUT: OUTPUT BUFFER HAS SHIFTED DATA

PUSH <RO,R1,R2.R3,
MOV #ST.R3

MoV (R3).RO

8IC AHIBYTE ,RO
MOV (R3)+,R1

BIC #LOBYTE,R1
DEC RO

BEQ 2%

MOV {R3) ,R2

BIC #HIBYTE .R2
BIS RZ.R1

SWAB R1

MOV R1,(R4)+

DEC RO

8EQ 3

BR 1%

SWAR R

MOV R1, (R4)

POP <R4 ,R3,R2.R1,

RE TURN

R&>

MOV RQ,~(SP)
MOV R1,-(SP)
MOV RZ2,-(SP)
MOV R3,-(SP)
MOV R4 .,-(SP)

;R3 => BYTE COUNT

;RO = BYTE COUNT

JSTRIP OFF EXTRANEOUS

;JR1 = EVEN BYTE OF DATA

JSTRIP OFF EXTRANEOUS

;DONE?

:IF YES, GO STORE LAST BYIE

;R2 = 0DD BYTE

;STRIP OFF EXTRANEOQOUS

:R1 HAS WHOLE WORD(BYTES REVERSED)

:SWITCH BYTES

;STORE DATA

;DONE?

JIF SO, EXIT(EVEN # OF BYTES)

JELSE, CONTINUE

:0ODD # BYTES TO GET HERE

:STORE LAST BYTE

RO>

MOV (SP)+ R4
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+ R1
MOV (SP)+,RO

SEQ 0139
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GET BYTE COUNY

SBTTL GET BYTE COUNT
ROUTINE NAME:  GETBCN

DESCRIPT]ION:

DATA IS READ BY THE DM PROGRAM AFTER THE DIAGNOSE COMMAND.
WITHIN THIS DATA, THE DRIVE SPLCIFIES IF MORE DATA NEEDS T0O
BE READ. IF IT IS, THE BYTE COUNT MUST BE CONVERTED FROM
ITS PRESENT FORM WHICH FOLLOWS THIS FORMAT:

: BIT 15 BIT 0
. e n e o - -——— - ————— tmmme=- - - -
‘0UT.08:. ASCII COUNT .  BINARY COUNT z
. - - - - - - - - ———— - - - +

THE TOTAL BYTE COUNT IS FOUND BY THIS FORMULA:

TBC = AC + (4+B()
OR THE TOTAL BYTE COUNT EQUALS THE ASCII COUNT PLUS FOUR
TIMES THE BINARY COUNT. THE BINARY COUNT |S THE NUMBER OF
32 BIT BINARY VALUES INCLUDED IN THE REPORT. THE ASCIi
COUNT IS THE NUMBER OF ASCII CHARACTERS INCLUDED IN THE

P E TR YR TR T

N = OV N NIMANN = O O 00NN AN -

ANOPOPNOPONINUND 2 =2 3 b ed b ord b =d o2
v

REPORT.
INPUT: OQUT.08 = ASCII COUNT AND BINARY COUNT [N THE FORM STATED ABOVE
1 : QUTPUT: RDM+3 HAS UPDATED BYTE COUNT.
28 o=
29 003114 GETR(CN: PUSH <R0O,R1,R2.R3,R4 R5>
003114 100467 MOV RO,=(SP)
003115 100461 . MCV R1,=(SP)
003116 100462 MOV RZ2,=-(SP)
003117 100463 MOV R3,=(SP)
003120 100464 MOV R4 ,-(SP)
003121 100465 MOV RS,=(SP)
30 003122 114007 CLR RO
31 003123 110207 ROL RO :CLEAR CARRY
32 003124 104307 001016 MOV 0uT.08.,R0O :GET BYTE COUNT
33 003126 103207 177400 BIC #HIBYTE ,RO ;RO = BINARY COUNT # 32 B!T WORDS
34 003130 110207 ROL RO ;
35 003131 110207 ROL RO ;RO = BINARY COUNT IN BYTES
36 003132 104301 001016 [0} 0uT.08.R1 :R1 = BYTE COUNT
37 003134 110701 SWAB R1 ;ASCII COUNT IN LO BYTE
38 003135 103201 177400 BIC #HIBYTE ,R1 :R1 = ASCI] COUNT
39 003137 104012 MOV R1,R2 ;SAVE IN R2 = ASCI] COUNT
40 003140 105017 ADD R1.RO ;RO = TOTAL BYTE COUNT
41 ; =« ]S SIZE OF THE PACKET TOO BIG FOR BUFFER AVAILABLE?
42 003141 104201 000052 MOV Re2. R1 :42. IS THE MAXIMUM # OF BYTES LEFT
43 003143 106017 CMP R1,R0O ;1S TOTAL BYTE COUNT > 42.?
44 Q003144 (033226 BPL 1% ;IF NOT, GO STORE TOTAL BYTE COUNT
45 . wxx SAVE QUT,.RQ DATA
46 003145 104204 001007 MOV #0UT.01,R4 :R4=> OUT.RQ DATA
47 003147 104205 004355 MOV #ST+140,R5 :R5=>SAVE AREA
48 003151 104241 4%: MOV (R4)+,R1 :SAVE
49 003152 100251 MOV R1,(RS5)+ :
50 003153 106204 001043 CMP #0UT.29,R4 :DONE?

51 003155 053151 BNE 3 3 sIF NOT, CONTINUE
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GFT BYTE COUNT

52 :

53 003156 MSSGE  MS30
003156 104200 001406 001010 MoV #MS30,0UT.02
003161 100467 MOV RO,-(SP)
003162 100461 MOV R1,=(SP)
003163 104207 000015 MOV #MESSAG,RO
003165 020751 CALL HOSTRQ
003166 104261 MOV (SP)+,R1
003167 104267 MOV (SP)+,R0O

54 ; =+« RESTORE OQUT.RQ DATA

55 003170 104204 001007 MOV #0UT.01,R4 :R4=> OUT.RQ DATA

56 003172 104205 004355 MOV #ST+140,RS ;R5=->SAVE AREA

57 003174 104251 5%: MOV (R5)+ ,R1 JRESTORE

58 003175 100241 MOV R1,(R4)+ :

59 003176 106204 001043 CMP #0UT.29,R4 :DONE?

2? 003200 053174 BNE 5% ;JIF NOT, CONTINUE

62 003201 104073 MOV RO,R3 JSAVE ASCII COUNT + 4*BINARY COUNT IN R3

63 003202 104207 000052 MOV #42. RO JELSE, MAXIMUM BYTE COUNT IS STORED.

64 . ~*« ADJUST ASCII COUNT IF TOO LARGE

65 003204 107023 SUR R2.R3 ;R3 = BINARY COUNT

66 003205 106073 CMP RO.R3 ;IF BINARY COUUNT ALONE > 42.?

67 003206 G73215 BM] 2% ;IF SO, TO CLEAR ASCII COUNT AND ADJUST BINARY COUNT

68 ; **x ASCI] COUNT IS > 42. TO GET HERE

69 003207 105032 ADD R3,R? ;JR2 = TOTAL BYTE COUNT

70 003210 107072 SUR RO,RZ JR2 = ASCII COUNT ADJUSTMENT

71 003211 110702 SWAB RZ ;PUT ASCII COUNT ADJUSTMENT IN UPPER BYTE

72 003212 107020 001016 SuUR R2.0UT.08 ;SUBTRACT FROM QUT.08 FOR HOST

73 003214 003226 BR 1% CEXIT

74 : **= ADJUST BINARY COUNT IF TOO LARGE/CLEAR OUT ASCII COUNT

75 003215 103200 177400 001016 2%: BIC HHIBYTE ,OUT.08 :CLEAR H] BYTE OF QUT.08

76 003220 107073 SUB RO,.R3 ;R3 = BINARY CUUNT ALONE

77 003221 117400 001016 3s: DEC ouT.08 ;JADJUST BINARY COUNT

78 003223 107203 000004 SUB #4 R3

79 003225 033221 BPL 3%

80 ; ==+ STORE IN READ MEMORY PACKET AND tXIT

81 003226 1%:

82 003226 104070 004171 MOV RO,RDM+3 ;STORE IN READ MEMORY PACKET

83 003230 POP <R5,R4 ,R3,R2,R1,R0O>
003230 104265 MOV (SP)+ RS
003231 104264 MOV (SP)+_R4
003232 104263 MOV (SP)+,R3
003233 104262 MOV (SP)+,R2
003234 104261 MOV (SP)+,R1
003235 104267 MOV (SP)+,R0O

84 003236 000000 RETURN
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TYPE WHAT KIND OF RECEIVE ERROR

LSBTTL TYPE WHAT KIND OF RECEIVE ERROR

TYPE ERROR

DESCRIPTION:

THIS ROUTINE PRINTS A REPORT TO TELL WHAT KIND OF "RROR OCCURED [F A
RECEIVE XFC DID NOT SUCCESSFULL.Y COMPLETE,

: INPUT: R3 = ERROR VALUE FROM THE XFC SAVED I[N TALKER ROUTINE SHIFTED LEFT ONCE
: I[F =1 TIMEOUT
7

O OO NRP AP W=D 0D~ NN —

1

1 IF 2 15T WORD WAS NOT A START FRAME

1 IFf 4 FRAMING ERROR ON SDI LEVEL C READ

1 IF 10 CHECKSUM ERROR ON SDI LEVEL O READ

} IF 20 BUFFER SIZE WAS SMALLER THAN RESPONSE

16 003237 1106C3 YPERR: ROR R3 ;READJUST R3

17 003240 114001 (LR R1

18 003261 110201 ROL R1 ;CLEAR CARRY

19 003242 104031 MOV R3.R1 JSTORE IN R1

20 0C3243 110601 ROR R1 :ERROR?

21 003244 043260 B(C 1% JIF NOT, CONTINUE

22 003245 MSSGE  MS60 : TIMEOUT
003245 104200 002677 001010 MOV AMS60,0UT .02
003250 100467 MOV RO,=~(SP)
003251 100461 MOV R1,-(SP)
003252 104207 000015 MOV #ME SSAG,RO
003254 020751 CALL HOSTRQ
003255 104261 MOV (SP)+ _R1
003250 104267 MOV (SP)+,R0O

23 003257 003360 BR 63 . JEXIT

26 003260 110601 1$: ROR R1 JERROR?

25 003261 043275 B8CC 2% J1F NOT, CONTINUE

26 003262 MSSGE MS61 ;1ST WORD WAS NGOT A START FRAME
003262 104200 002725 001010 MOV #MS61,0UT.02
003265 100467 MOV RO,=(SP)
003266 100461 MOV R1,-(SP)
003267 104207 000015 MOV #ME SSAG,RO
003271 020751 CALL HOSTRQ
003272 104261 MOV (SP)+ R1
003273 104267 MOV (SP)+ RO

27 003274 003360 B8R 68 JEXIT

28 003275 110601 2% ROR R1 :ERROR?

29 003:76 043312 8CC 33 . oIF NOV, CONTINUE

30 003277 MSSGE MS62 JFRAMING ERROR ON SDI LEVEL O READ
003277 104200 002755 00101C MOV msel,0uT.02
003302 100467 _ MOV KO,=(SP)
003303 100461 MOV R1,-(5P)
003306 106207 000015 MOV #ME SSAG,RO
003306 020751 CALL HOSTRQ
003307 106261 MOV (SP)+ R
003310 104267 MOV (SP)« RO

31 003%11 003360 ar 63 (EX]Y

32 00331,; 110601 I8 ROR R1 ;ERROR?

I3 003318 (%3327 B(( (X | ;1F NDT, C(ONTINUE

& 003314 mMSSGE MSe3 JOHECKSUM ERROR ON SD! LEVEL O READ
3314 104200 003016 (01010 MOV mse3 0ur,0p
o337 100667 MOV RO, < 5P
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TYPE WHAT KIND

003320
003321
003323
003324
003325
35 003326
36 003327
37 003330
38 003331
003331
003334
003335
003336
003340
003341
003342
39 003343
40 003344
003344
003347
003351
003352
003353
003355
003356
003357
41 003360

OF RECEIVE ERROR

100461
104207
020751
104261
104267
003360
110601
063344

104200
100467
100461
104207
020751
104261
104267
003360

104200
104030
100467
100461
104207
020751
104261
104267
000000

000015

003057 001010

GG0015

003114
001011

000015

001010

4%:

¢S

BR
ROR
8CC
MSSGE

BR
MSSGE

RE TURN

6§
R
5%
MS64

6%
MS65,R3

B 12

MOV
CALL

JEXIT
;ERROR?

MOV R1,-(SP)
#ME SSAG,RO

HOSTRQ
MGV (SP)+,R1
Moy (SP)+,R0O

;IF NOT, CONTINUE
JBUFFER SIZE SMALLER THAN RESPONSE

MOV

MOV
CALL

JEXIT

#MS64,0UT. 02
MOV RO,=(SP)
MOV R1,-(SP)
#ME SSAG,RO

HOSTRQ
MOV (SP)+ ,R1
MOV (SP)+ RO

;ERROR WASN'T PROPERLY SPECIFIED

MOV
MoV

MOV
CALL

AMS65,0UT.02
R3,0UT.03
MOV RO,~(SP)
MOV R1,-(SP)
HME SSAG,RO

HOSTRQ
MOV (SP)+ ,R1
MOV (SP)+,RO

SEQ 0143
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003361

003361
003363
003365
003365
003366
003367
003370
003372
003373
003374
003376
0C3377
003401
003402
003404
003405
003406
003407
003410
003412
003413
003414
003415
003416
003417
003417
003420
003422
003423
003425
003426
003427
003430
003432
003433
003434
003435
003435
003436
003437
003437
003440
003442
003443
003445
003447
003450
003451
003452

104205
104204

100464
104052
020720
102201
053463
060011
104207
020720
102201
053405
102201
053410
117407
053376
003463
104203
104237
104231
060004
115001
053463

100464
104204
104137
104631
060005
115001
013437
106201
053435
117404
053422

104264
003463

104264

000001

003676

010000

005000
010000
000001

003730

000012
000001

000001

004215

170000
040000

GETU:

-
L

.
»

.
»
’

1%:

2%:

14%:

3%:

5%:

11%:

12%:

13%:

.SBTTL

GETU WILL GET THE UNITS

POLL ALL PORTS AND FILL

MOV
MOV
PUSH

(0}
CALL
BIT
BNE
XFC
MOV
CALL
BIT
BNE
BIT
BNE
DEC
BNE
B8R
MOV
MOV
MOV
XFC
TST
BNE
PUSH

MOV
MOV
MOV
XFC
TST
BEQ
(MP
BNE
DEC
BNE
POP

BR
POP

Mov
MOV
BIC
BIS
SWAB
ROR
ROR
ROR

GET UNITS FROM HOST

#1,R5
#UNITS,R4
R4

R5,R2
RDSTAT
#10000,R1
6%

DINIT
#5000,RC
RDSTAT
#10000,R1
3%

#RCVRDY ,R1
5%
RO
14%

6%
#CR.GST,R3
(R3)+,R0
(R3)+,R1
SEND

R1

6%

R4

#10. R4
(R3) ,RO
1(R3) R
RCV

R1

13%

#1 ,R1
12%

R4

11%

R4

6%
R&

ST.RO

RO,R2
#*CHBHINB,RO
#40000,R0

R2

R2

R2

R2

TO TEST

IN A UCA PORT INFORMATION TABLE (UNITS)

; MOVE INITIAL MASK TO R5
; R4 POINTS TO UNIT TABLE
; SAVE Ré

MOV R4 ,-(SP)

; MOVE MASK TO RZ
; GET STATUS
; SEE IF ERROR CCCURRED (NO DRIVE ATTACHED)

®e Be s g 0e Ve v,

IF NO DRIVE, BRANCH

INITILIZE THE DRIVE

MOVE TIMEOUT TC RO

GET STATUS

SEE IF STATUS [S VALID

[F NJT, BRANCH

SEE IF RECEIVER READY ASSERTED
IF S0, BRAN(CH

DECREMENT COUNT

IF INCOMPLETE, BRANCH

NO VALID STATE

R3 POINTS TO GET STATUS (OMMAND
SET ADR OF SDI COMMAND BUFFER
SET BUFFCR LENGTH

SEND COMMaMD

DID UNIT ACCEPT COMMAND

. IF SO, BRANCH
. SAVE Ré

T vy BN, vy,

e e b, e v Ne v, N,

MOV R4 .,-(SP)
SET UP SHORT TIMEOUT
SET DATA BUFFER ADDRESS
SET BUFFER LENGTH
SEND RECEIVE SDI COMMAND
DID ERROR OCCUR
IF NOT, BRANCH
SEE IF TIMEOUT
IF NOT, BRANCH
DECREMENT TIMEOUT VALUE
[F NOT TIMEOQOUT, BRAN(CH
RESTORE R4

BRANCH TO EXIT
RESTORE Ré&

RO HAS UNIT NUMBER

COPY RO TO R2

RO HAS UNIT NUMBER

FLAG UNIT AS NOT TESTED

SWAP R2'S BYTES

MOVE SUBUNIT MASK TO LO NIBB_E
MOVE SUBUNIT MASK TO LO NIBBLE
MOVE SUBUNIT MASK TO LO NIBBLE

MOV (SP)+,R4

MOV (SP)+ R4

SEQ 0144

T T T T I I T T A T I MMM TN O A N I NN DD NN ON0O ne
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GFT UNITS FROM

54
55
56
57
58
59
60
61

62
63
¥4
65

003453
003454
003456
003457
003460
003461
003462
003463
003463
003464
003466
003467
003471

HOST

110602
103202
110602
043463
100247
115407
003456

104264
105204
110205
106205
053365

177760

000004
000020

4%:

6%:

ROR
BIC
ROR
BCC
MOV
INC
BR

POP

ADD
ROL
(MP
BNE

R2
#_BLONB,R?
R?

6%
RO, (R&)+
RC
4%
R4

4 R4
RS
#20,R5
1%

D 12

®@e %a %e b, 0,

MOVE SUBUNIT MASK TO LO NIBBLE

CLEAR ALL BUT SUBUNIT BITS

MOVE SUBUNIT BIT TO CARRY

IF NO MORE SUBUNITS, BRAN(H

MOVE SUBUNIT NUMBER TO TABLE

INCREMENT SUBUNIT NUMBER

BRANCH

R4 POINTS TO START OF UNIT JUST HANDLED
MOV (SP)+,R4

; R4 WILL POINT TO NEXT UNIT (CLEAR CARRY FOR ROL)
; R5 HAS NEXT UNIT PORT MASK

; SEE IF ALL PORTS TESTED

; IF NOT, BRAN(CH

SEQ (0145

e e e P P e Py Py P e e PR ey R PR PP P Y L P A P P P s T e A AN S e A A A AN AATMIMTMMM MMM v e
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GET UNITS FROM HOST

SEQ 0146

—

1 :
% : NOW GET THE PLUG NUMBERS TO TEST AND FIND THEM IN THE TABLE
4 003472 104207 000012 MOV #UTOTST,RO ; GET WHAT SUBUNIT NUMBERS TO TEST REQUEST
S 003474 020751 CALL HOSTRQ ; GET THE PLUG NUMBERS
6 003475 104207 001045 MoV #IN.01,RO : RO POINTS TO UNIT NUMRERS TO TEST
7 003477 104201 003676 7% : MoV #UNITS,R1 : R1 POINTS TO UDA PORT INFORMATION
8 003501 104112 8%: MOV (R1) ,R2 : RZ2 HAS UNIT
9 003502 073511 BM] 9% . IF NONE, BRAN(CH
0 003503 103202 170000 BIC #~CHBHINB,R2 : CLEAR THE 'NOT TESTED BIT' FOR COMPAR]SON
11 003505 106172 CMP (RQ) ,R2 : SEE IF IT IS A UNIT TO TEST
12 003506 053511 BNE 9% ; NO MATCH
13 003507 100112 MOV R2,(R1) . SAVE UNIT AS ONE TO TEST
14 003510 003516 BR 10% : LOOK FOR THE NEXT ONE
15 003511 115401 INC R1 : LOOK AT MNEXT UNIT
16 003512 1062C1 003716 CMP HUNITS+16.,R1  : SEF IF ENTIRE TABLE SEARCHED
17 003514 053501 BNE 8% ; IF NOT, BRANCH
18 003515 060000 XFC BREAK : ERROR wawxtnnne
19 003516 115407 INC RO : POINT TO NEXT UNIT TO TEST
20 0C3517 104172 MOV (RO) ,R2 ; CHECK NEXT UN]T
21 003520 033477 BPL 7% : FIND IN UDA PORT [NFOR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>