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ACT

APT

BYTE/RECORD/FILE COUNT
8RF

(MD

COMMAND PACKET

CMDPKT

EXTENDED STATUS

MESSAGE “ACKET

PC
PSW

RESIDUAL FRAME COUNT
RFC

}E?MINA'ION CLASS rODE

TSBA
TSDB
TSSR
XST0
XST1
XST2
XST3
XXDP

AUTOMATED COMPUTER TEST

AUTOMATED PRODUCT TEST SYSTEM USED IN
UF ACTURING.

IS STORED IN THE 4TH WORD OF THE COMMAND
PACKET AND IT'S USE BY THE TSO4 DEPENDS
ON THE TYPE OF COMMAND.

TSO4 COMMAND (SEE 2.3.74.1 FOR LIST OF COMMANDS).

FOUR WORD PACKET [N THE (PU MEMORY WHI(H
CONTAINS ALL INFORMATION NEEDED BY THE
7S04 TO EXECUTE A COMMAND.

FOUR WORDS OF TSO4 STATUS WHICH ARE
TRANSFERRED AS PART OF THE MESSAGE PACKET AT
THE COMPLETION OF A COMMAND.

SEVEN WORD PACKET IN THE (CPU MEMORY INTO
WHICH THE TSO4 STORES STATUS AT THE
COMPLETION OF A COMMAND.

PROGRAM COUNTER

PROCESSOR STATUS WORD

THIS COUNT IS PART OF THE MESSAGE PACKET
AND CONTAINS THE NUMBER OF BYTES/RECORDS
/FILES REMAINING TO BE PROCESSED AT THE
COMPLETION OF A COMMAND.

THREE BIT CODE IN THE TSSR WHICH INDI-
CATES THE TYPE OF COMMAND TERMINAT]JON.

TAPE SYSTEM BUS ADDRESS REGISTER.
TAPE SYSTEM DATA BUFFER PEGISTER.
TAPE SYSTEM STATUS REGISTER.
EXTENDED STATUS REGISTER O
EXTENDED STATUS REGISTER 1
EXTENDED STATUS REGISTFR 2
EXTENDED STATUS REGISTER 3

XXDP IS A "'CATCH=ALL'' NAME FOR A GROUP OF PDP-11
DIAGNOSTIC PACKAGES AVAILABLE ON MULTIMEDIA,
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1.0 GENERAL INFORMATION

7.1 PROGRAM ABSTRACT

1.7.7 FUNCTIONAL DESCRIPTION

THIS PROGR-M CAN BE USED AS A BASIC FUNCTION TEST, A DATA RELIABILITY
TEST, A COMPATABILITY TEST, OR TO EXECUTE A SEQUENCE OF OPERATOR
SELECTED COMMANDS.

1.1.2 STRUCTURE OF PROGRAM

THIS DIAGNOSTIC OCCUPJIES 14.5K WORDS OF MEMORY AND IS COMPATIBLE WITH

BOTH XXDP AND ACT. IT CAN BE RUN STANDALONE UNDER XXDP, AND CAN BE CHAINED
UNDER XXDP, ACT AND APT IN ACT MODE (SEE ''CREATE CORE IMAGE'' COMMAND

BELOW FOR DETAILS OF CHAINING PROCEDURE). IT IS A SINGLE PROGRAM

FROM THE STANDPOINT OF THE DIAGNOSTIC USER, BUT IT CONTAINS A CONTROL

MODULE WHICH WILL BE LATER RELEASED INDEPENDENTLY AS A DIAGNOSTIC SUPERVISOR.

WHEN THIS DIAGNOSTIC 1S STARTED AT ADDRESS 200, CONTROL GOES

FIRST TO THE SUPERVISOR PORTION, WHICH WILL ASK CERTAIN 'HMARD (ORE''
QUESTIONS ABOUT THE ENVIRONMENT. THEN IT WILL ENTER COMMAND

MODE, INDICATED BY A PROMPT CHARACTER (DS B>). AT COMMAND MODE THE OPERATOR
MAY ENTER ANY OF SEVERAL COMMANDS AS DESCRIBED BELOW.

THE SUPERVISOR CODING FOLLOWS IMMEDIATELY THE DIAGNOSTIC TEST CODING,

BUT THE SUPERVISOR LISTING HAS BEEN SUPPRESSED FOR GENERAL DISTRIBUTION.
A LIMITED DISTRIBUTION HAS BEEN MADE TO FIELD SERVICE OF THE SUPERVISOR
ASSEMBLY LISTING, AMD IT MAY BE CONSULTED [N EVENT OF A SOF TWARE PROBLEM,

SEQ 0007




CZTSHA.DOC 2B~DE(~78 14:29

777

20777
21000

51777
52000

71777 |
72000 .
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' DIAGNOSTIC
' SUPERVISOR

FREE FOR
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17.1.4 DIAGNOSTIC INFORMATION

THIS DIAGNOSTIC CAN TEST UP TO 4 UNITS_SIMULTANEOUSLY. THE & UNITS
ARE ASSIGNED LOGICAL UNIT NUMBERS O - 3 BY THE DIAGNOSTIC.

THERE ARE S TESTS IN THIS PROGRAM:

TEST 1 - BASIC FUNCTIONS.

TEST 2 - DATA RELIABILITY.

TEST 3 - WRITE COMPATABILITY/WRITE UTILITY,
TEST & - READ COMPATABILITY/READ UTILITY.
TEST 5 - OPERATOR SELECTED SEQUENCE.

ERROR RECOVERY 1S PERFORMED ON READ, WRITE AND WRITE TAPE MARK
ERRORS UNLESS RECOVERY IS INHIBITED BY THE OEPRATOR. THE WRITE
AND WRITE TAPE MARK RETRY LIMIT IS 16. THE READ FORWORD/READ
REVERSE RETRY LIMIT IS 16 (8 IN THE SAME DIRECTION AND 8 IN THE
OPPOSITE DIRECTION). FOR MORE INFORMATION ON ERROR RECOVERY
PROCEDURES, SEE SECTION 3.0 (ERROR REPORTING).

1.2 SYSTEM REQUIREMENTS

1.2.1 HARDWARE REQUIREMENTS

PDP-11 PROCESSOR WITH 16K OR MORE OF MEMORY
CONSOLE DEVICE (LA30,LA36,vT50,ETC.)
PROGRAM LOAD DEVICE

1.2.2 SOF TWARE REQUIREMENTS

DIAGNOSTIC SUPERVISOR
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XXDP USERS MANUAL MD-11-DZQXA

DIAGNOSTIC SUPERVISOR PROGRAM LISTING

PDP-11 DIAGNOSTIC SUPERVISOR INTERFACE SPECIFICATION.
PDP=11 DIAGNOSTIC SUPERVISUR PROGRAMMER'S GUIDE.
TS11/75S04 PROGRAMMING SPECIFICATION.

1S11/7504 ENGINEERING SPECIFICATION,

TS11/7S04 COMMAND PACKET SPECIFICATION.

“.4 DIAGNOSTIC HIERARCHY PREREQUISITES

ORDER OF HOST CPU DIAGNOSTIC JSAGE:
1) CONTROL LOGIC PROGRAM =~ ALL TESTS,.
2) DATA RELIABILITY PROGRAM:

A) BASIC FUNCTION TEST.
8) DATA RELIABILITY TEST.

1.5 ASSUMPT JONS

- . S - —

THE HARDWARE OTHER THAN THE SUBSYSTEM BEING TESTED IS ASSUMED TO WORK
PROPERLY. FALSE ERRORS MAY BE REPORTED [F THF PROCESSOR, MEMORY, ETC.,

DO NOT FUNCTION PROPERLY,

1.6 DIAGNOSTIC HISTORY

SEQ 0010
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THIS PROGRAM MAY BE LOADED FROM PAPER TAPE USING THE ABSCLUTE LOADER.
IT MAY ALSO BE LOADED FROM ANY XXDP LOAD MEDIA.

Z2.1.2 STARTING PROCEDURES

THE PROGRAM STARTS AT LOCATION 200. USE STANDARD DEC PROCEDURES
TO START THE PROGRAM.

2.1.3 STEPS FOR QUICK AND SIMPLE EXECUTION

THE DIAGNOSTIC CAN BE EXECUTED STANDALONE WITHOUT READING THE REMAINDER Of THIS
DOCUMENT, AS FOLLOWS:

A) LOAD THE DIAGNOSTIC

B) START AT ADDRESS 200

() ANSWER THE HARDCORE QUESTIONS

D) RECEIVE PROMPT (DS B>)

E) ENTER STA<(R>

F) ANSWER HARDWARE AND SOF TWARE QUESTJONS

G) GET END OF PASS MESSAGES OR ERROR MESSAGES
H) TO END EXECUTION, ENTER CONTROL/C

2.1.4 THE SIX STEPS OF EXECUTION

THIS DIAGNOSTIC SHOULD BE LOADED AND STARTED USING NORMAL XXDP
PROCEDURES. THE START (OMMAND SHOULD NOT SPECIFY AN ADDRESS, BECAUSE
THE DIAGNOSTIC HAS THE PROPER TRANSFER ADDRESS CODED INTO IT.

WHEN THIS DIAGNOSTIC IS STARTED, THE FOL!OWING STEPS WILL OCCUR:

AkP oA AdAR

* ShP 1 »

LA E RS2 N S NE]

A SHORT SERIES OF ‘HARDCORE QUESIONS'* WILL BE ASKED:
QUEST ION MEANING
L=CLK (L 1S THERE AN L=CLOCK?

) N?
P-CLk (L) N ? ' P=CLOCK?
S0HZ (L) N ? IS THE POWER 50 CYCLES (AS IN FUROPE)?
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LSI (L) N? IS MACHINE AN [S]?
LPT (L) N? IS THERE A LINE PRINTER?
MEM (K) (D) 16 ? HOW MANY K OF MEMORY ARE THERE?

THE DEFAULTS (SHOWN AFTER EACH QUESTION) CAN BE SELFCTED 8Y HITTING
CARRIAGE RETURN. [T IS POSSIBLE THAT NOT ALL OF THE QUESTIONS WILL BE
ASKED: FOR EXAMPLE, IF YOU SAY "YES'  TO THE L~-CLOCK QUESTION, THE
P-CLOCK QUESTION WILL NOT BE ASKED.

LA R RS2

v STEP 2 »

tRREANANNN

WHEN YOU HAVE ANSWERED ALL THE HARDCORE QUESTJONS, THE DIAGNOSTIC wILL
I1SSUE  THE PROMPT 'DS-B>'",  FROM THIS POINT UNTIL THE TIME WHEN YOU
RESTART XXDP, YOU WILL BE TALKING TO THE DIAGNOSTIC, NOT XXDP. WE
WILL REFER TO THE PRESENCE OF THIS PROMPT AS BEING [N DIAGNOSTIC
(OMMAND MODE, AS OPPOSED TO XXDP COMMAND MODE .

AT THIS POINT YOU WILL ENTER A "START'' COMMAND. THIS [S NOT THE SAME
AS THE XXDP ''START'' COMMAND, WHICH YOU ALREADY ISSUED IN RESPONSE TG
THE XXDP DOT PROMPT. THIS °'START'' (OMMAND (AN TAKE A NUMBER OF
SWITCHES AND FLAGS (ALL (OPTIONAI ) AND THE DETAILS OF THESE ARE SET
FORTH IN '2.3 DETAILS OF COMMANDS AND SYNTAX''. HOWEVER, [N ORDER T0
USE THE PROGRAM, ALL YOU NEED TO SAY |S SOMETHING LIKE THIS:

STA/PASS : 1/FLAGS :HOE
THINGS TO NOTE HERE:

. ONLY THE FIRST THREE CHARA(TERS OF THIS OR ANY (OMMAND AT THE
‘DS-B>"" LEVEL NEED TO BE TYPED,

THE "PASS’' SWITCH SPECIFIES HOW MANY PASSES YOU DESIRE., A
PASS (ONSISTS OF RUNNING THE FfULL DIAGNOSTIC AGAINST ALL
UNITS BEING TESTED (THIS WILL BE EXPLAINED SHORTLY).  ONE
PASS IS SPECIFIED IN THE ABOVE £XAMPLE.

5. THE 'YLAGS'' SWITCH MAY SPEC]FY ANY OF A NUMBFR OF FLAGS, B8UT
THE MAIN USEFUL ONES ARE:

ry
L]

LOE LOOP ONt ERROR

HOE . HALT ON ERROR

IER INHIBIT ERROR PRINTOUT
THE HOE FLAG IS SPETIFIED IN THE ABOVE EXAMPLE (WE'LL SEE WHY
SHORTLY),
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(A2 AR ARDR D]

* STEP 3 »

I AR E2 R R D]

WHEN YOU HAVE TYPED [N A "'START'' (OMMAND  THE DJAGNOSTIC WILL (OME
BACK WJTH THE QUESTION '# UNITS?"" O WHI(H YOU SHOULD RESPOND BY
TYPING IN THE NUMBER OF DEVICES YOU WISK TO TEST.

A WORD OF WARNING HERE: THE NUMBER OF UNITS DEPENDS ON THE TARGET
DEVICE OF THE DIAGNOSTIC. FOR EXAMPLE, IF THE DIAGNOSTIC IS DIRECTED
AT A DISK DRIVE, THEN THE NUMBER OF UNITS WOULD BE THE NUMBER OF
DRIVES 1O BE TESTED. WHEREAS IF THE DIAGNQSTIC WAS DIRECTED AT THE
DISK CONTROLLER, THEN THE NUMBER OF UNITS WOULD BE THE NUMBER OF
(ONTROLLERS.  THE TARGET DEVICE OF A DIAGNOSTIC (AN ALWAYS BE
DETERMINED BY INSPECTING THE "HEADER'' STATEMENT NEAR THE BEGINNING OF
THE SOURCE C(ODE. ONE OF THE OPERANDS OF THIS 'HEADER'' STATEMENT
SHOULD BE THE DEVICE TYPE OF THE DIAGNOSTIC.

L A E XN EXND ]

* STEP &4 »

LA R R R 8RN R

WHEN YOU HAVE TYPED [N THE NUMBER OF UNITS T0 BE TESTED, THE
DIAGNOSTIC WILL ASK YOU THE "HARDWARE QUESTIONS''. THE ANSWERS TO
THESE QUESTIONS ARE USED 7O BUILD TABLES IN CORE, ALLED "HARDWARE
Fr’gg?lglbe". ONE  HARDWARE P-TABLE WILL BE BUILT FOR EACH UNIT TO BE

THERE ARE SEVERAL HARDWARF QUESTIONS AND THE ENTIRE SERIES WILL BE
POSED N TIMES, WHERE N IS THE NUMBER OF UNITS,

SEE 2.3.13 FOR HARDWARE PARAMETERS

THIS REPRESENTS A NEW  PHILOSOPHY IN  DIAGNOSTIC  ENGINEERING.
DIAGNOSTIC WILL IN THE FUTURE NOT BE WRITTEN TO AUTOSIZE OR ASSUME
STANDARD ADDRESSES: INSTEAD, THEY WILL ASK THE OPERATOR FOR ALL THE
INFORMATION THEY NEED TO TEST THE DEVICE.

ARk

« STEP 5 «

AAANAAER SR

AFTER YOU HAVE ANSWERED ALL THE HARDWARE QUESTIONS FOR ALL THE UNITS,
YOU WILL BE ASKED ''CHANGE SW?'‘ IF YOU WANT TO BE ASKED THE SOF TWARE
QUESTIONS THAT DETERMINE THE BEHAVIOR OF THIS PROGRAM, TYPE "Y', IF
YOU WANT TO TAKE ALL THE DEFAULTS TO THESE QUESTIONS, TYPE ‘N''. [IF
YOU TYPE """ YOU WILL BE ASKED THE SOF TWARE QUESTIONS, AND THE ANSWERS
WILL BE PUT INTO THE SOf TWARE P-TABLE [N THE PROGRAM. THE SERIES OF
?lé‘fggl%grgll)u BE ASKED JUST ONCE, REGARDLESS OF THE NUMBER OF UNITS

SEE 2.3.14 FOR SOF TWARE PARAMETERS

SEQ 0013




B 2
USER DOCUMENTATION MACY11 30A(1052) 29-DEC-78 15:33 PAGE 16
CZTSHA.DOC 28-DEC-78 14:29

L A2 a2 2 ddd ]

* STEP 6 «

AN R RAY

AFTER YOU HAVE ANSWERED THE SOF TWARE QUESTIONS, THE DIAGNOSTIC WILL
BEGIN TO EXECUTE THE HARDWARE TEST CODE. THERE ARE SEVERAL THINGS
THAT CAN HAPPEN NEXT, DEPENDING ON WHETHER A HARDWARE ERROR S
ENCOUNTERED AND ALSO ON WHAT SWITCH VALUES YOU SELECTED ON THE START
COMMAND. CONSIDER THE POSSIBILITIES:

1. IF NO ERROR IS ENCOUNTERED, THEN THE DJAGNOSTIC WILL SIMPLY
EXECUTE THE DESIRED NUMBER OF PASSES AND RETURN TO COMMAND
MODE (PROMPT DS-B>).

2. IF AN ERROR IS ENCOUNTERED, THEN ONE OF THREE THINGS HAPPENS,
DEPENDING ON THE SETTINGS OF THE HOE AND LOE FLAGS.

HOE SET: THE ERROR WILL BE REPORTED ON THE CONSOLE AND
THE DJAGNOSTIC WILL RETURN TO COMMAND MODE.

LOE SET7: THE DIAGNOSTIC WILL LOOP ENLESSLY ON THE BLOCK
OF CODE THAT DETECTED THE ERROR.

NEITHER HOE NOR LOE SET: THE ERROR WILL BE REPORTED ON
THE CONSOLE AND NORMAL EXECUTION WILL RESUME
AS IF NO ERROR HAD OCCURED.

2.2 SPECIA ENVIRONMENTS

ACT
APT

2.3 PROGRAM OPTIONS

2.3.1 START COMMAND

AR AR A A AR R R A A A AR AN AR NN A RA N AR A RNAARNA A RN ANNNRRRARANNRNNANR AR

STA(RT) /TESTS:<TEST-LIST>/PASS:<PASS=(NT>/FLAGS: <FLAG=LIST>/EOP:<INCR>

AR A AN AR AR A AR A A AR R R R AR A A A AN NN AR AR AR AR AN T A NARANRNNRANAN R RAK RN

2.3.1.1 TESTS SWITCH (/TESTS:<TEST=LIST>)

<TEST-LIST> IS A SEQUENCE OF DECIMAL NUMBERS (1:2 ETC.) OR RANGES

OF DECIMAL NUMBERS (1-5:8-10 ETC.) THAT SPECIFY THE TESTS TO BE
EXECUTED. THE NUMBERS ARE SEPARATED BY COLONS. THE NUMBERS RANGE FROM
1 TO THE LARGEST TEST NUMBER IN THE DIAGNOSTIC. THEY MAY BE SPECIFIED
IN ANY ORDER. TESTS WILL BE EXECUTED IN NUMERICAL ORDER REGARDLESS

OF THE ORDER OF SPECIFICATION. THE DEFAULT IS TO EXECUTE ALL TESTS. ON
THIS AND ALL SWITCHES, THE ANGLE CRACKETS <> ARE PUNCTUATION USED IN THE
DEFINITION ONLY, AND ARE NOT TO BE TYPED BY THE OPERATOR. SEE EXAMPLE

SEQ 0014
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AT END OF 2.3.1.
PASS SWITCH (/PASS:<PASS=CNT>)

<PASS~CNT> IS A DECIMAL NUMBER INDICATING THE DESIRED NUMBER OF PASSES.

A PASS IS DEFINED AS THE EXECUTION OF THE FULL DIAGNOSTIC (ALL SELECTED TESTS)
AGAINST ALL UNITS SUBMITTED, THE DEFAULT IS NON-ENDING EXECUTION. IN

THIS CASE EXIT FROM THE PROGRAM IS ACCOMPL]SHED EITHER BY

TYPING A CONTROL/C OR BY OCCURANCE OF AN ERROR WITH THE HALT ON ERROR
;%A(ESNgEé:JstgTi THE EXIT IS A RETURN TO COMMAND MODE. SEE EXAMPLE

FLAGS SWITCH (/FLAGS:<FLAG-LIST>)

<FLAG-LIST> IS A SEQUENCE OF ELEMENTS OF THE FORM <FLAG>, <FLAG=1>,
OR <FLAG=0>, SEPARATED BY COLONS, WHERE <FLAG> HAS ONE OF
THE FOLLOWING VALUES:

HOE HALT ON ERROR, CAUSING COMMAND MODE TO BE ENTERED WHEN AN
ERROR IS ENCOUNTERED

LOE LOOP ON ERROR, CAUSING THE DIAGNOSTIC TO LOOP CONTINUOUSLY
WITHIN THE SMALLEST DEFINED BLOCK OF CODING (SEGMENT,
SUBTEST, OR TEST) CONTAINING THE ERROR

IER INHIBIT ERROR REPORTING

IBE INHIBIT BASIC ERROR REPORTS

IXE INHIBIT EXTENDED ERROR REPORTS

PRI DIRECT ALL MESSAGES TO A LINE PRINTFR

PNT PRINT NUMBER OF TEST BEING EXECUTED

BOE BELL ON ERROR

UAM RUN IN UNATTENDED MODE, BYPASSING MANUAL INTERVENTION TESTS

ISR INHIBIT STATISTICAL REPORTS

IDU INHIBIT DROPPING OF UNITS BY DIAGNOSTIC

THE FLAGS NAMED OR EQUATED TO 1 ARE SET, THOSE EQUATED TO 0
ARE CLEARED. A FLAG NOT SPECIFIED IS CLEARED. IF THE FLAGS SWITCH
IS NOT GIVEN ALL FLAGS ARE CLEARED. SEE EXAMPLE AT END OF 2.3.1.

END OF PASS SWITCH (/EOP:<INCR>)

<INCR> IS A DECIMAL NUMBER INDICATING HOW OF TEN (IN TERMS OF PASSES)
IT IS DESIRED THAT THE END OF PASS MESSAGE BE PRINTED. THE DEFAULT IS
AT THE END OF EVERY PASS. SEE EXAMPLE AT END OF 2.3.1.

EFFECT OF COMMAND

THE EFFECT OF THE START (OMMAND IS TO INITIATE THE HARDWARE PARAMETER
DIALOGUE, THC SOF TWARE PARAMETER DIALOGUE, AND THEN THE DIAGNOSTIC
TESTS THEMSELVES.

THE HARDWARE PARAMETER DIALOGUE COMMENCES WITH THE QUESTION

# UNITS?'' TO WHICH THE OPERATOR REPLIES WITH A DECIMAL

NUMBER N FROM 1 TO 64. THE TERM 'UNIT'' REFERS TO THE DEVICE

TO WHICH THIS SERIES OF DJAGNOSTICS IS DEDICATED. FOLLOWING THIS ARE
THE QUESTIONS WHEREBY THE P~TABLES THEMSELVES WILL BE BUILT. EACH
P=TABLE IS A CORE-RESIDENT TABLE CONTAINING

ALL THE HARDWARE INFORMATION FOR ONE UNIT. THE OPERATOR MUST SUPPLY

e ¥ am
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N (NUMBER OF UNITS) VALUES FOR EACH QUESTION. HE MAY
DO THIS BY GIVING ONE ANSWER TO EACH QUESTION (IN WHICH CASE THE
SERIES OF QUESTIONS WILL BE POSED N TIMES) OR BY GIVING N VALUES
SEPARATED BY COMMAS. TO EACH QUESTION (SERIES WILL BE POSED ONCES.
EACH QUESTION IS FOLLOWED BY THE RESPONSE RADIX (D FOR DECIMAL. B
FOR BINARY, O FOR OCTAL, L FOR YES/NO) IN PARENTHESES AND THE DEFAULT
VALUE AFTER THE PARENTRESES.

FOLLOWING THE HARDWARE QUESTIONS ARE THE SOF TWARE QUESTIONS TO
SUILD THE SOF TWARE TABLES, WHiCH DEFINE THE MODE (QUICK VERIFY ETC.)
THAT THE DIAGNOSTIC WILL EXECUTE IN.

WHEN THE QUESTION '# UNITS?'' IS ANSWERED, MEMORY STORAGE

IS ALLOCATED FOR THE P-TABLES, AND IF THERE [S NOT ENOUGH

TO ACCOMMODATE THEM THE MESSAGE '‘TOO MANY UNITS'' IS ISSUED. IN THIS CASE
THE DIAGNGSTIC MUST BE EXECUTED MORE THAN ONCE TO TEST ALL UNITS.

EXAMPLE :
STA/TESTS:1:2~4:6:8~10/PASS:3/FLAGS: IER:HOE=1:UAM: L OE

THIS COMMAND WILL CAUSE THREE PASSES TO BE MADE, EACH PASS CONSISTING

OF TESTS 1,2,3,4,6.8,9, AND 10 EXECUTED AGAINST ALL UNITS. THERE IS NO
DIFFERENCE BETWEEN SAYING <FLAG> AND SAYING <FLAG=1>. THE

NOTATION <FLAG=0> IS MEANINGFUL ONLY ON A COMMAND OTHER THAN

START TO CLEAR A FLAG THAT WAS PREVIOUSLY SET., NOTE THAT

ON ALL COMMANDS ONLY THE FIRST THREE LETTERS ARE SCANNED.

2.3.2 RESTART COMMAND

LARASARAAARdRR SRRl d el ldsdlil sty s e s e e e e e e 22200 R ]

RES(TART) /TESTS:<TEST-LIST>/PASS:<PASS-CNT>/FLAGS :<FLAG=LIST>/UNITS:<UNIT-LIST>

AR T O s I I
2.3.2.1 TESTS, PASS, AND FLAGS SWITCHES

<TEST=LIST>, <PASS~CNT>, AND <FLAG-LIST> ARE AS IN THE START COMMAND.
2.3.2.2 UNITS SWITCH (/UNITS:<UNIT-LIST>)

<SUNIT-LIST> IS A SEQUENCE OF DECIMAL NUMBERS (1,2 ETC.) OR RANGES

OF DECIMAL NUMBERS (1-5, 8-10 ETC.) THAT SPECIFY THE UNITS TO BE TESTED.
THE NUMBERS ARE SEPARATED BY COLONS. THE NUMBERS MAY RANGE FROM 1 THRU
N (N IS THE NUMBER OF UNITS SPECIFIED IN THE PREVIGUS START COMMAND).

THE NUMBER INDICATES THE POSITION OF THE P-TABLE AS THE DATA WAS ENTERED
DURING THE HARDWARE DIAGLOGUE. THE UNITS WHICH ARE

SELECTED MUST NOT HAVE BEEN DROPPEC BY THE DROP COMMAND. SEE THE
DISCUSSION OF ADD AND DROP COMMANDS BELOW. DEFAULT

IS TO TEST ALL UNITS WHICH HAVE NOT BEEN DROPPED BY A DROP COMMAND.

2.3.2.3 EFFECT OF COMMAND
THE RESTART COMMAND DIFFERS FROM THE START COMMAND [N THAY THE P-TABLES

SEQ 0016
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FROM THE PREVIOUS START COMMAND (THERE MUST HAVE BEEN ONE) ARE USED, IN-
STEAD OF NEW ONES BEING BUILT. THE UNITS SWITCH GIVES THE ABILITY TO
SELECT A SUBSET OF THESE. THE SOF TWARE DIALOGUE MAY OPTIONALLY BE RE-
EXECUTED (OPERATOR WILL BE ASKED). THE COMMAND CAN BE USED AFTER COMMAND
MODE HAS BEEN REENTERED IN ANY OF THE THREE NORMAL WAYS: A) THE RE-
QUESTED NUMBER OF PASSES HAVE BEEN MADE B8) AN ERROR WAS ENCOUNTERED
géggA¥gs HALT ON ERROR FLAG SET () A CONTROL/C WAS ENTERED BY THE

2.3.3 CONTINUE COMMAND

AR AR AA AN ANTRAARN A RANN AN RN A AR AN AN

CONCTINUE) /PASS : <PASS=CNT/FLAGS : <FLAG-LIST>

LA AR dddddl iR iRt 22 ddR R} 2]

2.3.3.1

2.3.3.¢

2.3.3.3

PASS SWITCH (/PASS:<PASS=CNT>)

<PASS=CNT> IS SAME AS IN START COMMAND, BUT THE DEFAULT IS THE UN-
SATISFIED PASS~CNT FROM THE PREVIOUS START OR RESTART. [F NONE RE-
MAINS, THE DEFAULT IS NON-ENDING EXECUTION.

FLAG SWITCH (/FLAGS:<FLAG-LIST>)

<FLAG~LIST> IS SAME AS IN START COMMAND, BUT UNSPECIFIED FLAGS RE-
TAIN THEIR CURRENT VALUE.

EFFECT OF COMMAND

CONTINUE MUST FOLLOW A START OR RESTART, AND COMMAND MODE MUST HAVE
BEEN ENTERED DUE TO A HALT ON ERROR OR A (CONTROL/(C. THE EFFECT

OF THE COMMAND IS TO GO TO THE BEGINNING OF THE TEST THAT WAS BEING
EXECUTED WHEN THE HALT OR CONTROL/C TOOK PLACE. SOFTWARE DIALOGUE MAY
OPTIONALLY BE REEXECUTED. HARDWARE PARAMETERS MAY NOT BE CHANGED.

2.3.4 PROCEED COMMAND

ttti*tt‘ttt*t*t*ttt*ttttitt

PRO(CEED) /FLAGS : <FLAG=-LIST>

L3 A2 2220020032 dRdRdRRad s

2.3.4.1

2.5.4.2

FLAGS SWITCH (/FLAGS:<FLAG-LIST>»)

<FLAG-LIST> IS AS IN THE START COMMAND, BUT UNSPECIFJED FLAGS RETAIN
THEIR CURRENT VALUE.

EFFECT OF COMMAND

PROCEED MUST FOLLOW A START, RESTART, OR CONTINUE. COMMAND MODE

MUST HAVE BEEN ENTERED VIA A HALT ON ERROR. THE EFFECT OF THE
COMMAND IS TO BEGIN EXECUTION AT THE LOCATION FOLLOWING THE

ERROR CALL. NEITHER HARDWARE NOR SOF TWARE PARAMETERS MAY BE ALTERED.
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2.3.5 CREATE CORE IMAGE COMMAND

AR AASR S S AR RSttt st dRiRdd iRl idRddREd

CCI/TESTS:<TEST~-LIST>/PASS:<PASS~CNT>/FLAGS:<FLAG-LIST>

(A RASALRRRR SRR i dadRddddassldilidiiadiddtsisisllididl ]y

2.3.5.1

2.3.5.2

TESTS, PASS, AND FLAGS SWITCHES

<TEST=LIST>, <PASS=CNT>, <FLAG-LIST>, AND ARE AS
IN THE START COMMAND, EXCEPT THAT THE UAM (UNATTENDED MODE) FLAG
DEFAULTS TO THE SET POSITION.

EFFECT OF COMMAND

THE PURPOSE OF THIS COMMAND IS TO CREATE A BIC FILE SUITABLE FOR
CHAIN MODE EXECUTION. THE XXDP PROCEDURE IS AS FOLLOWS:

INVOKE THE XXDP UTILITY UPD1 OR UPDZ2

LOAD XXN:FILE.BIN

START 200

<QUESTIONS AND ANSWERS>

RESTART UPD1 USING RESTART ADDRESS

HICORE ADDRESS (IF 'PASSED 14.5K"' MESSAGE CAME)
DUMP XXN:FILE.BIC

THE OPERATOR DIALOGUE (HARDWARE AND SOF TWARE) WILL

BE EXECUTED AS IN THE START COMMAND, BUT AT THE END OF THE QUESTIONS

THE HALT STATE WILL BE ENTERED. THE OPERATOR SHOULD THEN

DUMP THE PROGRAM TO THE XXDP LIBRARY USING A BIC EXTENSION

TO INDICATE THAT THIS FILE IS CHAINABLE. HE SHOULD USE THE XXDP UTILITY
UPD1 OR UPDZ2 TO DO THIS. IF THE P-TABLES EXTEND BEYOND 14.5K, A MESSAGE
WILL BE ISSUED GIVING THE NEW UPPER CORE LIMIT, TO WHICH THE OPERATOR
MUST ADJUST BEFORE DUMPING. HE MAY NOW DELETE THE

NON-CHAINABLE BIN FILE IF DESIRED, SINCE THE BIC FILE HAS ALL THE
CAPABILITIES OF IT.

WHEN THIS BIC FILE IS SUBSEQUENTLY EXECUTED IN CHAIN MODE,
THE OPERATOR DIALOGUES WILL BE BYPASSED. HOWEVER, IF IT IS EXECUTED
STANDALONE, THE DIALOGUE WILL BE REISSUED.

NOTE THAT IF THE MESSAGE '‘TOO MANY UNITS'' IS ISSUED, TWQ CR MORE
CORE IMAGES MUST BE CREATED (WITH DIFFERENT NAMES) TO TEST ALL UNITS.

NOTE THAT ALTHOUGH THE CHAINABLE IMAGE CAN BE EXECUTED ON A
16K MACHINE, THE ORIGINAL CCI CREATION MUST BE DONE ON A
LARGE MACHINE, THE EXACT SIZE BEING DEPENDENT ON WHICH UPDATE
UTILITY IS USED.

2.3.6 ADD COMMAND

A2 402 2d 2Rl dlddddda

ADD/UN]ITS:<UNIT=-LIST>

AN TR AN AAAN TR AR ER

SEQ 0018

o
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2.3.6.71 UNITS SWITCH (/UNITS:<UNIT-LIST>
<UNIT=LIST> IS AS IN THE RESTART (COMMAND.
2.3.6.2 EFFECT OF COMMAND

THE UNITS SPECIFIED ARE ADDED TO THE TEST SEQUENCE. EACH UNIT

MUST HAVE A P-TABLE IN MEMORY DUE TO AN EARLIER HARDWARE DIALOGUE.

THIS COMMAND MUST BE FOLLOWED BY A RESTART OR CONTINUE. THE UNITS
SWITCH MUST BE SPECIFIED. THE ADD COMMAND IS MEANINGFUL ONLY FOR UNITS
THAT WERE PREVIOUSLY DROPPED.

¢.3.7 DROP COMMAND

KARNERNARANNRNAANAIA AR AT RS

DRO(P) /UNITS:<UNIT=~L]ST>

L2222 80ddl2 Rl AN S

2.3.7.1 UNITS SWITCH (/UNJTS:<UNIT=~[ IST>)
<UNIT=LIST> [S AS IN THE RESTART (COMMAND.
2.3.7.2 EFFECT OF COMMAND

THE UNITS SPECIFIED WILL BE DROPPED FROM TESTING. THE UNI'S WILL
BE RESELECTED ONLY BY THE EXECUTION OF AN ADD OR START (OMMAND.
THE UNITS SWITCH MUST BE ENTERED. THIS COMMAND MUST BE

FOLLOWED 8Y A RESTART OR A CONTINUE (OMMAND.

2.3.8 PRINT COMMAND

LA A3 8 24

PRI(NT)

Ak kR

2.3.8.1 EFFECT OF COMMAND

ALL STATISTICS TABLES ACCUMULATED BY THE DIAGNOSTIC ARE PRINTED. THE
ISR (INHIBIT STATISTICAL REPORTING) FLAG IS CLEAPED.

2.5.9 DISPLAY COMMAND

LA 2222882 ddRR2R X2l R 2 ]

DIS(PLAY)/UNITS:<UNJT-LIST>

AR RR R R AR RAR AR AR AR NN AN
2.3.9.1 UNITS SWITCH (JUNITS:<UNIT=LIST>)

<UNIT=LIST> [S AS IN THE RESTART (OMMAND.
2.3.9.2 EFFECT OF COMMAND

THE HARDWARE P-TABLES FOR ALL UNJTS UNDER TEST ARL PRINTED OUT IN THE

SEQ 0019

oe
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FORMAT IN WHICH THEY WERE ENTERED. ANY UNITS THAT WERE DROPPED BY THE
OPERATOR ‘DROP'' COMMAND ARE SO DESIGNATED.

LAGS COMMAND

AT RARW

FLA(GS)

ARARERY

2.3.10.1

2.3.11 27

EFFECT OF COMMAND
THE CURRENT SETTINGS OF ALL FLAGS ARE PRINTED.
FLAGS COMMAND

(2222282

2FL (AGS)

LAA A S & AR 4

2.3.11.1

2.3.12

EFFECT OF COMMAND
ALL FLAGS ARE CLEARED.
CONTROL CHARACTERS

A CONTROL C (*C) ENTERED DURING THE EXECUTION OF A DIAGNOSTIC
CAUSES A RETURN TO (COMMAND MODE.

A CONTROL Z (*Z) ENTERED DURING ONE OF THE THREE OPERATOR DIALOGUES
(HARD CORE QUESTIONS (SEE 1.1.1) ,HARDWARE DIALOGUE (SEE 2.3.1.5),
OR SOF TWARE DIALOGUE (SEE 2.3.1.5) CAUSES THE DEFAULTS TO BE

TAKEN FOR THE REMAINDER OF THAT DIA_OGUE.

A CONTROL O (*0) ENTERED DURING THE EXECUTION OF A DIAGNOSTIC
CAUSES ALL TELETYPE OUTPUT TO BE SURPRESSED FOR THE RFMAINDER OF
THE DIAGNOSTIC OR UNTIL ANOTHER “0 IS TYPED, WHICH RESTORES
NORMAL TELETYPE OUTPUT.

2.3.13 HARDWARE PARAMETERS

THE FOLLOWING QUESTIONS WILL BE ASKED ON A START (OMMAND. THE
VALUE LOCATED TO THE LEFT OF THE GUESTION MARK IS THE DEFAULT
VALUE THAT WILL BE TAKEN ON A CARRIAGE RETURN RESPONCE.

TSDB ADDRESS (172520) ?

VECTOR (150) ?

SEQ 0020
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2.3.14 SOFTWARE PARAMETERS

- N e T e > A S S - -

THE FOLLOWING QUESTIONS ARE ASKED IF REQUESTED ON A START, RESTART,
OR CONTINUE. THEY ALLOW FLEXABILITY IN THE WAY THE PROGRAM BEHAVES.

CLEAR COUNTERS (L) Y ?

RESET RANDOM VARIABLES (L) N ?

HALT AFTER EACH (MD (L) N ?

DISABLE INTERRUPTS (L) N ?

INHIBIT RECOVERY (L) N ?

CHANGE CMD SEQUENCE (L) N ?

NOTE : THIS QUESTION SHOULD BE ANSWERED (N) UNLESS AN
OPERATOR SELECTED SEQUENCE IS TO BE EXECUTED.
It THIS QUESTION WAS ANSWERED (N), NO MORE
QUESTIONS WILL BE ASKED. IF THIS QUESTION WAS
ANSWERED Y, THE FOLLOWING QUESTIONS MUST BE
ANSWERED OR DEFAULTED WITH A <CR> ONLY:

INHIBIT RFC ERROR REPORTS (L) N ?
CHARACTERISTICS CODE (Q) 40 ? (0,20.4()).200) (OCTAL)

CMD/2 (D) 5 ? (1-27 (DECIMAL)
BRF COUNT (D) 4096 2 (1-4K) (DECIMAL)
# OF OPERATIONS (D) 10 2 (1-65K) (DECIMAL)
PATTERN (D) 7 ? (0-8) (DECIMAL)
CMD/3 (D) 5 ? (1-27) (DECIMAL)
BRF COUNT (D) 4096 ? (1=4K) (DECIMAL)
# OF OPERATIONS (D) 10 ° (1-65K)  (DECIMAL)
PATTERN (D) 7 ? (0-8) (DECIMAL)
CMD/4 (D) 5 ? (1=27) (DECIMAL)
BRF COUNT (D) 4096 ? (1-4K) (DECIMAL)
# OF OPERATIONS (D) 10 ? (1-65K)  (DECIMAL)
PATTERN (D) 7 ? (0-8) (DECIMAL)
(MD/5 (D) 5 ? (1-27) (DECIMAL)
BRF COUNT (D) 4096 ? (1-4K) (DECIMAL)
# OF OPERATIONS (D) 10 ? (1-65K)  (DECIMAL)
PATTERN (D) 7 ? (0-8) (DECIMAL)

NOTE:  THE _PROGRAM AUTOMATICAL._Y INSERTS AN CHARACTERISTIC 40
AS THE FIRST COMMAND IN THE SEQUENCE TABLE. IF A
DIFFERENT CHARACTERISTIC IS DESIRED, THE OPERATOR SHOULD
ENTER THAT CHARACTERISTIC CODE. A TOTAL OF 4 COMMANDS
MAY BE ENTERED IN ADDITION TO THE SET CHARACTERISTICS
COMMAND. If THE OPERATOR WISHES TO USE LESS THAN 4
COMMANDS, AN END COMMAND MUST BE ENTERED AND THEN A
CONTROL Z (*Z) CAN BE ENTERED TO TERMINATE P-TABLE DIALOGUE .

SEQ 0021
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2.3.14.17 (OMMAND LIST FOR USE IN P-TABLE DIALOGUE.

CODE
1

AW =2 OOVONANENND =S ON00 NOY NN

L T T I T Y I O B 1 O A O O [

24

25 -
26 =
27 -

2.3.14,.2 DATA

COMMAND

DRI
RDF
RDR
WRT
WiV

SKRF
SRR
RNR
RNF
RPF
RPR
WRR
RWD
MBR
WM
WTR
SFF
SFR
GES
ERS
UNL
CLN
SCH

DIA

JMP
DLY
END

DESCRIPTION

DRIVE INITIATE.

READ FORWARD.

READ REVERSE.

WRITE.

WRITE/VERIFY. IE. WRITE N RECORDS; READ REVERSE AND CHECK
N RECORDS OF DATA; READ FORWARD AND CHECK N RECORDS.
SPACE RECORDS FORWARD,

SPACE RECORDS REVERSE.

READ NEXT REVERSE, IE. SPACE FWD, READ REV.

READ NEXT FORWARD, IE. READ FWD, SPACE REV.

READ PREVIOUS FWD, IE. SPACE REV, READ FWD.

READ PREVIOUS REV, IE. READ REV, SPACE FWD.

WRITE RETRY.

REWIND.

MESSAGE BUFFER RELEASE.

WRITE TAPE MARK,

WRITE TAPE MARK RETRY,

SPACE FILES FORWARD.

SPACE FILES REVERSE.

GET EXTENDED STATUS.

ERASE 3 INCHES OF TAPE.

UNLCAD.

CLEAN TAPE

SET DEVICE CHARACTERISTIC. WHERE BRF=200, 40, 20, O.
200 = ENABLE SKIP TAPE MARKS STOP (STOP AT LOGICAL EOT)
40 = ENABLE ATTENTION INTERRUPTS.

20 = ENABLE MESSAGE BUFFER RELEASE INTERRUPTS,

SEE TS11/1504 PROGRAMMING SPECIFICATION FOR DESCRIPTION.
DIAGNOSTICS. SEE TS11/7S04 PROGRAMMING SPECIFICATION
FOR DESCRIPTION. ODT MUST BE USED TO LOAD DIAGNOSTIC DATA
INTO THE WRITE BUFFER BEFORE THIS (MD IS ISSUED.

JUMP TO THE NTH COMMAND IN THE COMMAND SEQUENCE

TABLE, WHERE N IS DEFINED IN THE BRF FIELD.

DELAY 'N'' MILISECONDS WHERE N IS DEFINED IN

THE # OF OPERATIONS,

END OF COMMAND SEQUENCE.

el
mmm

PATTERN LIST FOR USE IN P-TABLE DIALOGUE.
PATTERN #

@ NN VIN) O

DESCRIPTION.

INCREMENT ING PATTERN. .0 - 377.
ALL '"1'''S PATTERN,

ALL ‘0'"S PATTERN,

"' BIT WALKING FROM R TO L |
‘0" BIT WALKING FROM R TO L |
ALTERNATING '"1'" AND '0'" BITS
ALTERNATING BYTES OF 000 AND
RANDOM DATA PATTERN.

NC PATTERN GENERA™ION.

N A FIELD OF 'O'""S,
F A FIELD OF ""1'"S,
Sg;IH ALTERNATE BYTES COMPLIMENTED. (125/252)

SEQ 0022
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2.3.15 EXTENDED DISCUSSION OF P-TABLE DIALOGUE

THE FULL CAPABILITY OF THE HARDWARE DIALOGUE IS REVEALED BY THE FOLLOWING
DISCUSSION OF WHAT HAPPENS INTERNALLY.

AS SOON AS THE QUESTION "% UNITS?'' IS ANSWERED (WITH THE NUMBER

N, SAY) SPACE IN CORE IS ALLOCATED FOR N P-TABLES. ALL OF THE P-TABLES
ARE OF THE SAME FORMAT, AND THERE IS A ONE-TO ONE CORRESPONDENCE BETWEEN
THE HARDWARE PARAMETER QUESTIONS AND THE SLOTS IN THE P-TABLE FORMAT.

ON_THE FIRST TRIP THRU THE QUESTIONS, ALL OF THE SLOTS IN ALL OF THE

P-TABLES ARE FILLED. IF THE OPERATOR TYPES IN LESS THAN N EXPLICIT VALUES

IN RESPONSE TO A PARTICULAR QUESTION, THESE VALUES ARE PLACED IN THE P-TABLES
(ONE _VALUE GOING INTO THE PROPER SLOT OF EACH P-TABLE BEGINNING WITH THE
FIRST P-TABLE) UNTIL THE STRING OF VALUES IS EXHAUSTED. THE LAST VALUE

IN THE STRING BECOMES THE NEW DEFAULT AND IS USED TOD FILL

THAT SLOT IN THE REMAINING P-TABLES.

ON SUBSEQUENT TRIPS THRU THE QUESTIONS, THE SAME PROCESS IS CARRIED OuT,
EXCEPT THAT THE EARLIEST P-TABLE NOT TO HAVE RECEIVED AN EXPLICIT VALUE
}z mg gﬁRé‘}ST%gTS NOW ASSUMES THE ROLE THAT TABLE NUMBER ONE PLAYED

THE SERIES OF QUESTIONS IS REISSUED UNTIL AT LEAST ONE QUESTION HAS RECEIVED
N EXPLICIT VALUES FROM THE OPERATOR.

IN GIVING A STRING OF VALUES, COMMAS WITHOUT INTERVENING VALUES MAY BE USED
TO INDICATE A REPETITION OF THE LAST NAMED VALUE.

A STRING OF VALUES MAY BE GIVEN AS A RANGE (6-10 FOR EXAMPLE). IF THE
VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE RANGE TRANSLATES TO THE
STRING 6,7,8,9,10 (AN INCREMENT OF 1). IF THE VALUES ARE ADDRESSES, THE
SAMPLE RANGE TRANSLATES TO THE STRING 6,8,10 (AN INCREMENT OF 2).

NOW LET US SEE HOW WE COULD USE THESE CAPABILITIES TO CONSTRUCT A SET OF
P-TABLES. ASSUME THAT WE HAVE 64 UNITS, AND THAT THERE ARE THREE HARDWARE
PARAMETERS FOR EACH (THREE SLOTS IN THE P-TABLE, THREE HARDWARE QUEST]ONS
IN THE DIALOGUE). LET THE DESIRED VALUE FOR THE FIRST PARAMETER

BE THE NUMBER 75 FOR ALL 64 TABLES. LET THE DESIRED VALUE FOR THE SECOND
PARAMETER BE EQUAL TO THE UNIT NUMBER (1,2,3,...,64) EXCEPT FOR UNIT

50, WHICH SHOULD RECEIVE _THE VALUE 49. LET THE DESIRED VALUE FOR THE THIRD
fﬁg?ﬂEZFSN?ESTHE NUMBER 76 FOR THE FIRST 20 UNITS AND THE NUMBER 77 FOR THE

THE FOLLOWING DIALOGUE WCULD ACCOMPLISH THIS GOAL :
# UNITS (D) 7 64

UNIT 1

<QUESTION 1> 2 75

<QUESTION 2> ? 1-20

<QUESTION 3> ? 76

UNIT 21
<QUESTION 1>

)

SEQ 0023




USER DOCUMENTAT ION

CZTSHA.DOC

28-DEC-78

2.3.16

2.3.16.1

2
?2C5;1 30A(1052) 29-DEC-78 15:33 PAGE 56

<QUESTION 2> ? 21-49,,51-64
<QUESTION 3> ? 77

THE FIRST TIME THE SERIES IS ASKED, SLOT ONE RECEIVES A 75 IN ALL
64 TABLES. SLOT TWO RECEIVES THE VALUES 1,2,3,...,20 IN TABLES 1 THRU 20
?ﬁDACLC2§S}2glE§O IN TABLES 21 THRU 64. SLOT THREE RECEIVES A CONSTANT 76

THE SECOND TIME THRU THE SERIES, TABLES 21 THRU THE END ARE GOING TO

Bt AFFECTED (NOTE THAT THIS PJECE OF INFORMATION IS PRINTED OUT FOR THE
THE OPERATOR IN THE FORM 'UNIT XX'' AT THE BEGINNING OF EACH SERIES).
QUESTION 1 IS RESPONDED TO BY A <CR>, SO SLOT ONE STAYS

AT CONSTANT 75 IN TABLES 21 THRU 64, SINCE NO NEW EXLICIT VALUES ARE TYPED
IN. SLOT TWO GETS THE VALUES 21,22,23,...,49 IN TABLES 21 THRU 49, AND
GETS A 49 IN SLOT 50, AND GETS THE VALUES 51,52,53,....,64 IN TABLES

51 THRU 64. SLOT™ THREE GETS THE VALUE 77 IN TABLES 21 THRU 64.

THE DIALOGUE IS TERMINATED WHEN THE SOF TWARE RECOGNIZES THAT 64
EXPLICIT VALUES HAVE BEEN GIVEN FOR AT LEAST ONE QUESTION
(NAMELY QUESTION 2).

EXAMPLES OF SOF TWARE P-TABLE DIALOGUE

BASIC FUNCTION AND DATA RELIABILITY WITH ALL ERROR REPORTING ENABLED

A) RECEIVE PROMPT (DS B>)

B) ENTER STA/TES:1-2<(CR>

C) ANSWER HARDWARE QUESTIONS.

D) PROCEED WITH THE FOLLOWING DIALOGUE :

CHANGE SW (L) ? Y<CR>
CLEAR COUNTERS (L) N ? Y<CR>
RESET RANDOM VARIABLES (L) N ? N<CR>
HALT AFTER EACH CMD (L) N ? N<CR>
DiSABLE INTERRUPTS (L) N ? N<CR>
INHIBIT RECOVERY (L) N ? N<CR>

CHANGE CMD SEQUENCE (L) N ? M<CR>

SEQ 0024
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2.3.16.2

2.3.16.3

YO SET UP A SCOPE LOOP FOR A FAILURE IN BASIC FUNCTIONS.

A)
B)
)
D)

RECEIVE PROMPT (DS B>)

ENTER STA/TES:1/FLA:LOE:IER:ISR: IDU<CR>

ANSWER HARDWARE QUESTIONS.
PROCEED WITH THE FOLLOWING DIALOGUE :

CHANGE SW (L) ?

CLEAR COUNTERS (L) N ?

RESET RANDOM VARIABLES (L) N ?
HALT AFTER EACH CMD (L) N ?
DISABLE INTERRUPTS (L) N ?
INHIBIT RECOVERY (L) N ?
(HANGE (MD SEQUENCE (L) N ?

Y<CR>
Y<CR>
N<CR>
N<CR>
N<CR>
N<CR>
N<CR>

TO SET UP A SCOPE LOOP FOR A FAILURE IN DATA RELIABILITY

A)
B)
)
D)

RECEIVE PROMPT (DS B>)

ENTER STA/TES:S/FLA:IER:ISR:IDU/EOP:1000<CR>

ANSWER HARDWARE QUEST]IONS.

PROCEED WITH THE FOLLOWING DIALOGUE :

CHANGE SW (L) ?

CLEAR COUNTERS (L) N ?

RESET RANDOM VARIABLES (L) N ?
HALT AFTER EACH CMD (L) N ?
DISABLE INTERRUPTS (L) N ?
INHIBIT RECOVERY (L) N ?
CHANGE CMD SEQUENCE (L) N ?
INHIBIT RFC ERROR REPORTS (L) N ?
CHARACTERISTICS (ODE (0) 40 ?
(MD/2 (D) 5 ?

BRF COUNT (D) 4096 ?

# OF OPERATIONS (D) 10 ?
PATTERN (D) 7 ?

(MD/3 (D) 5 ?

BRF (D) 4096 ?

# OF OPERATIONS (D) 10 2
PATTERN (D) 7 ?

(MD/& (D) S ?

BRF (D) 4096 ?

Y<CR>
Y<(CR>
N<CR>
N<CR>
Y<CR>
Y<(CR>
Y<CR>
Y<CR>
LO<CR>

13<CR>  (REWIND) (COULD BE ANY (OMMAND)

1<CR>
1<CR>
1<CR>

4<CR> (WRITE) (COULD BE ANY (OMMAND)

1000<(R>
10000<CR>
1<CR>
27<(R> (END)
<*]>

(COULD BE ANY (OMMAND)

SEQ 0025
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J.4 EXECUTION TIMES

C.6.1  SYSTEM (ONF IGURATJON

PDP11/34
MOS MEMORY

.A36

TS11/1506

2.4.2 TEST EXECUTION TIMES

TEST
TEST
TEST
TEST
TEST

NOTE :

. P VYLV

BASIC FUNCTIONS - 30 SECONDS PER PASS.
ODATA RELIABILITY - 45 MINUTES PER PASS.
WRITE COMPATABILITY - 16 MINUTES PER PASS.
READ COMPATABILITY = 22 MINUTES PER PASS,

ALL EXECUTION TIMES ARE SHOWN FOR ONE UNIT™ OEPRATION.
APPROXIMATELY 10X WILL BE ADDED TO ALL EXECUTION TIMES
FOR EACH ADDITIONAL UNIT,

OPERATOR SELECTED SEQUENCE -~ DEPENDS ON SEQUENCE SELECTED.

SEQ 0026
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3.0 ERROR INFORMAT]ON

3.1 ERROR REPORTING

3.1.1

3.1.2

ALL ERROR REPORTS EXCEPT FOR ERRORS #1 AND #17 INCLUDE A DUMP
OfF THE FOLLOWING INFORMATION:

ERROR #, TEST #, SUBTEST #, PROGRAM COUNTER, UNIT #,
COMMAND, PREVIOUS COMMAND, PASS COUNT, # OF

RECORDS FROM BOT, THE COMMAND PACKET, TSSR,

TCC, TSBA, RFC, AND THE EXTENDED STATUS REGISTERS
(SEE 2.3.14.1 FOR LIST OF COMMANDS).

STANDARD ERROR REPORT FORMAT:

CIZTSH SFT ERR XXXX TST XXX SUB XXX PC: XXXXXX
(ASCI1 ERROR MESSAGC)

XXX CMD FAILED = UNIT X PASS: XXXXX RECORD: XXXXX
PREVIOUS CMD WAS XXX

CMDPKT TSBA RFC TSSR  T(C

XXXXXX XXXXXX XXXXXX XXXXXX X

XXXXXX

XXXXXX

XXXXXX

XSTO XST1 XST2 XST3

OO XXXXXK XXX XXXXXX

EXAMPLE 0OF AN ERROR REPORT:

CITSH SFT ERR 00009 TST 00¢ SuB 000 PC: 010606
RECOVERABLE ERROR

WRT CMD FAILED - UNIT 2 PASS: 2 RECORD: 254
PREVIOUS CMD WAS WRT

CMDPKT TSBA RF( TSSR  T(CC

100005 002324 000000 100210 4

051766

000000

000371

XSTO XST1 XST2 XST3

000350 000002 100004 000000
ERROR #1 - COMMAND PACKET ADDRESS NOT ON A MODULO 4 BOUNDRY:
IF THIS ERROR IS REPORTED, THE PROGRAM DID NOT LOAD PROPERLY.
THIS IS A SYSTEM FATAL ERROR AND ThE PROGRAM MUST BE RELOADED TO
CORRECT 1IT.
ERROR #2 - TS04 NOT READY:

BEFORE ANY COMMANC [S ISSUED TO Tt 7S04, THE SUBSYSTEM READY
BIT IN "HE TSS& IS CHECKED. IF THE SSR [S NOT SE7, THE PROGRAM

SEQ 0027

DC
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3.1,

3.1

5.1

3.1.5.

3.

3.1

.5.3

5.4

3
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REPORTS THE NOT READY ERROR. THIS IS A FATAL DEVICE ERROR AND
gg$lggv%gEUgébL BE DROPPED FROM THE TEST SEQUENCE UNLESS THE DU

ERROR #3 - NO RESPONSE ERROR:

ONCE THE TSDB IS LOADED, THE TS04 HAS ONE MILLISECOND TO RESPOND
OR THE PROGRAM REPORTS A NO RESPONSE ERROR. THIS IS A FATAL
DEVICE ERROR AND THE DEVICE WILL BE DROPPED FROM THE TEST SEQUENCE
UNLESS THE IDU OPTION IS USED.

ERROR #4 - NO INTERRUPT ERROR:

COMMAND WAS ISSUED AND NO INTERRUPT RECEIVED. THE PROGRAM REPORTS
THAT NO INTERRUPT™ OCCURRED. THIS IS A FATAL DEVICE ERROR AND

THE DEVICE WILL BE DROPPED FROM THE TEST CYCLE UNLESS THE IDU
OPTION IS USED.

SPECIAL CONDITION ERRORS:

IF, DURING EXECUTION, AN INCIDENT OCCURS FORCING THE TSSR
SPECIAL CONDITION BIT TO SET, THE PROGRAM WILL SELECT ONE OF
gog?ROR HANDL ING ROUTINES, DEPENDING ON THE TERMINATION CLASS

THE TERMINATION CLASS CODES IN THE TSSR ARE PROCESSED AS FOLLOWS
WHEN SPECIAL CONDITION IS SFT:

ERROR #5 - TERMINATION CLASS CODE O, UNDEFINED SPECIAL CONDiTION

THE ERROR IS REPORTED, A HARD ERROR IS LOGGED
AND THE PROGRAM PROCEEDS NORMALLY.

ERROR #6 ~ TERMINATION CLASS CODE 1, ATTENTION CONDITION

THIS TCC INDICATES THAT THE DRIVE HAS UNDERGONE A STATUS CHANGE
SUCH AC GOING OFFLINE OR COMING ONLINE. THIS IS A FATAL DEVICE
ERROR AND THE DEVICE WILL BE DROPPED FROM THE TEST CYCLE UNLESS
THE IDU OPTION IS USED.

ERROR #7 - TERMINATION CLASS (ODE 2, TAPE STATUS ALERT

A STATUS CONDITION HAS BEEN ENCOUNTERED THAT MAY HAVE SIGNIFJCANCE
TO THE PROGRAM. BITS OF INTEREST INCLUDE TMK, RLS, LET, RLL, ECT.
ACTION TAKEN DEPENDS ON THE TEST BEING EXECUTED.

IF THE CONDITION IS UNEXPECTED, THE ERROR IS REPORTED AND

A HARD ERROR IS LOGGED. THE PROGRAM PROCEEDS NORMALLY.

ERROR #8 - TERMINATION (LASS CODE 3, FUNCTION REJECT

SEQ 0028

o
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THE SPECIFIED FUNCTION WAS NOT INITIATED. BITS OF INTEREST ARE
RMR, OFL, V(K, BOT, ILC, WLE, ILA, AND NBA, THIS IS A FATAL
DEVICE ERROR AND THE DFVICE WILL BE DROPPED FROM THE TEST CYCLE
UNLESS THE IDU OPTION IS USED.

31.5.5 ERROR #9 - TERMINATION CLASS CODE 4, RECOVERABLE ERROR

3.1.5.6

3.1.5.7

3.1.5.8

3.1.6

3.1.7

TAPE POSITION IS ONE RECORD BEYOND WHAT ITS POSITION WAS WHEN

THE FUNCTION WAS INITIATED. RECOVERY PROCEDURE IS TO LOG THE

ERROR AND ISSUE THE APPROPRIATE RETRY COMMAND. IF RETRY LIMIT
IS REACHED BEFORE THE ERROR IS RECOVERED, REIRY LIMIT EXCEEDED
IS REPORTED AS DESCRIBED IN ERROR #14 BELOW.

ERROR #10 - TERMINATION CLASS CODE 5, RECOVERABLE ERROR

TAPE POSITION HAS NOT CHANGED. RECOVERY PROCEDURE IS 1O LOG THE
ERROR AND RE~ISSUE THE ORIGINAL COMMAND. IF RETRY LIMIT IS
REACHED BEFORE THE ERROR IS RECOVERED, RETRY LIMIT EXCEEDED

IS REPORTED AS DESCRIBED IN ERROR #14 BELOW.

ERROR #11 -~ TERMINATION CLASS CODE 6, UNRECOVERABLE ERROR

TAPE POSITION HAS BEEN LOST. THE ONLY VALID RECOVERY PROCEDURE IS TO
REWIND AND START OVER AT BOT UNLESS THE TAPE HAS LABELS OR SEQUENCE
NUMBERS. IF DENSITY CHECK IS SET THIS DIAGNOSTIC WILL REWIND AND
RETRY THE COMMAND, OTHERWISF THIS IS A FATAL DEVICE ERROR AND THE

DEVICE WILL BE DROPPED FROM THE TEST CYCLE UNLESS THE IDU OPTION IS USED.

ERROR #12 - TERMINATION CLASS CODE 7, FATAL SUBSYSTEM ERROR

THE SUBSYSTEM IS INCAPABLE OF PROPERLY PERFORMING COMMANDS OR AT
LEAST ITS INTEGRITY IS SERIOUSLY QUESTIONABLE. REFER TO THE
FATAL CLASS CODE FIELD IN THE TSSR REGISTER FOR ADDITIONAL INFOR-
MATION ON THE TYPE OF FATAL ERROR. THE DEVICE WILL BE DROPPED
FROM THE TEST CYCLE UNLESS THE IDU OPTION IS USED.

ERROR #13 - RFC NON-ZERO ERROR:

IF, AFTER EXECUTION, THE RESIDUAL FRAME COUNT ]S NON-ZERO, THE
ERROR IS REPORTED AND A HARD ERROR IS LOGGED. THE PROGRAM THEN
PROCEEDS NORMALLY. THE REPORTING AND LOGGING OF THESE ERRORS
IS OPTIONAL.

ERROR #14 - RETRY LIMIT EXCEEDED:

ON A WRITE COMMAND THIS IS A FATAL DEVICE ERROR AND THE DEVICE
WILL BE DROPPED FROM THE TEST CYCLE UNLESS THE IDU OPTION S USED.

ON A READ COMMAND THIS ERROR IS LOGGED AS A HARD ERROR AND

SEQ 0029
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THF PROGRAM PROCEEDS NORMALLY.

ERROR #15 - TOO MANY INTERRUPTS:

I¥ MORE THAN ONE INTERRUPT GCCURS PER COMMAND, THIS ERROR S REPORTED.
THIS IS A FATAL DEVICE ERROR AND THE DEVICE WILL BE DROPPED FROM
THE TEST CYCLE UNLESS THE IDU OPTION 1S USED.

ERROR #16 - (APSTAN RUNAWAY:

CAPSTAN DID NOT STOP WITHIN ACCEPTABLE WINDOW AFTER LAST

COMMAND. THE PROGRAM WILL ISSUE A GET STATUS COMMAND BEFORE REPORTING
THE ERROR SO THAT THE DEAD TRACK FIELD IN EXTENDED STATUS REGISTER 2
WILL CONTAIN THE TACH COUNT WHEN THE TAPE STOPPED.

THIS IS A FATAL DEVICE ERROR AND THE DEVICE WILL BE DROPPED FROM

THE TEST CYCLE UNLESS THE IDU OPTION IS USED.

ERROR #17 - DATA (OMPARE ERROR:

IF A DATA VALIDATION ERROR OCCURS DURING A WRITE/VERIFY COMMAND,
THE PROGRAM PRINTS WHAT THE DATA SHOULD HAVE BEEN AND WHAT THE
DATA WAS, AND PRINTS THE BYTE AND RECORD NUMBER THE ERROR OCCURRED
ON. A HARD ERROR IS LOGGED AND THE PROGRAM PROCEEDS NORMALLY.

3.2 ERROR HALT>

ERROR HALTS ARE SUPPORTED PER DESCRIBED IN THE PREVIOUS SECTION
WITH /FLAG:HOE. THERE ARE NO 3THER HALTS.

SEQ 0030

~r—



F_ 3
USER DOCUMENTATION MACY11 30A(1052) 29-DEC-78 15:33 PAGE 33

CZTSHA.DOC 28-DEC~78 14:29
4.0 PERFORMANCE REPORT

UNIT X PASS:XXXXX RECORD :XXXXX

BYTES WRITTEN

BYTES READ REV

BYTES READ FWD

" u

OO0, XXX, XXX, XXX
XXX, XXX, XXX , XXX
XOOC, XXX, XXX, XXX

WRT RDR RDF

RECOVERABLE ERRORS = XXXXX  XXXXX  XXXXX
JNRECOVERABLE ERRORS = XXXXX  XXXXX  XXXXX

SPECTAL CONDITION HARD/FATAL  DATA (OMPARE

XXXXX

5.0 TEST™ SUMMARIES

5.1 TEST 1 -

XXXXX XXXXX

BASIC FUNCTIONS.
EXtCUTES AND VERIFIES CORRECT COMPLETION OF ALL TSO04 FUNCTIONS.

SUBTEST 1 SET CHAR, DRIVE INIT, GET STATUS.

SET CHARACTERISTIC 200.

DRIVE INITIATE.

SET CHARACTERISTIC 20.

GET STATUS

SET CHARACTERISTIC 40.

PRINT TSO4 MICROCODE LEVEL (PASS 1 ONLY)

REWIND.
+ REWIND.
+ REWIND AT BOT.

WRITE/VERIFY,

WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN
WRITE/VERIFY PATTERN

WRITE TAPE MARK, ERASE.
+ WRITE TAPE MARK,
+ WRITE 10 RECORDS
+ ERASE 10 TIMES
+ WRITE TAPE MARK.
+ WRITE TAPE MARK RETRY.

SPACE FILES,
+ SPACE 2 FIL
+ SPACE 2 FIL

+ -+ e+

SUBTEST 2

SUBTEST 3

+ + e

OO NS NN —

+ + 4+ +

SUBTEST 4

SUBTEST S

ES REVERSE.
ES FORWARD.

SEQ 0031
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SUBTEST 6

SUBTEST 7

SUBTEST 8

SUBTEST 9

SUBTEST 10

SUBTEST 11

SUBTEST 12

+
+

SPACE

+

+ + + 4+

WRITE
+

SPACE 2 FILES REVERSE.
SPACE 2 FILES FORWARD.
RELORDS.

REWIND.

SPACE 7 RECORDS FORWARD.
SPACE 7 RECORDS REVERSE.
SPACE 7 RECORDS FORWARD.
SPACE 7 RECORDS REVERSE.

RETRY.
REWIND.
WRITE DATA.
WRITE RETRY.

REV RETRY.

READ REVERSE.

READ NEXT REVERSE.
READ NEXT FORWARD.

FWD RETRY,

READ FORWARD.

READ PREVIOUS FORWARD.
READ PREVIOUS REVERSE.

CLEAN.

+
+

- WRITE/VERIFY SWAPPED DATA BYTES.
WRITE/VERIFY EVEN LENGTH (RECORD 1).
WRITE/VERIFY ODD LENGTH (RECORD 2).

+

+

+ 4

+

+

CLEAN.
REWIND.

SET DATA BYTE SWAP,

WRITE/VERIFY EVEN LENGTH (RECORD 3).
WRITE/VERIFY ODD LENGTH (RECORD 4).

CLEAR DATA BYTE SWAP,

- READ SWAPPED DATA BYTES.

+

T N S

READ REV RECORD 4.
READ REV RECORD 3.
SET DATA BYTE CSWAP,
READ REV RECORD 2.
READ REV RECORD
READ FWD RECORD
READ FWD RECORD
CLEAR DATA BYTE
READ FWD RECORD
READ FWD RECORD

S LINNY — —
o o o o 0
>
O

SEQ 0032
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S.2 TEST 2 -
5.3 TEST 3 -
5.4 TEST 4 =
. 5.5 TEST §5 -

DATA RELIABILITY.

1. THE TAPE IS INITIATED WITH THE FOLLOWING COMMANDS:
SET CHARA(CTERISTIC 40
REWIND
WRITE/VERIFY 63 RECORDS OF RANDOM LENGTH AND DATA
2. WRITE AND READ COMMANDS ARE SELECTED AT RANDOM AND ARE
EXECUTED A RANDOM NUMBER OF TIMES WITH RANDOM
LENGTHS AND RANDOM PATTERN UNTIL END OF TAPE [S REACHED.
3. AT THE END OF EA(CH PASS, A REWIND COMMAND S ISSUED AND
A PERFORMANCE REPORT IS PRINTED.

NOTE : IF A RESTART COMMAND [S USED TO INITIATE

TEST 1, THE INJTIAL REWIND COMMAND S NOT ]SSUED.

WRITE COMPATABIL ITY/WRITE UTILITY.
WRITES RECORDS OF QANDOM LENGTHS AND DATA FROM BOT TO EOQT.

READ (OMPATABILITY/READ UTILIVY.
READS ENTIRE TAPE, FORWARD AND REVERSE.

EXECUTE OPERATOR SELECTED COMMAND SEQUENCE.

THE SEQUENCE OF COMMANDS ENTERED BY THE OPERATOR
IS EXECUTED. IF NO COMMANDS WERE ENTERED, A
DEFAULT SEQUENCE OF WRITE/VERIFY RANDOM DATA IS EXECUTED.

SEQ 0033

ale
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6.0 DEVICE INFORMATION TABLES

—— - -

THE TSO4& TAPE SUBSYSTEM CONSISTS OF A TS11 UNIBUS TO SERIAL BUS

CONTROLLER CONNECTED TO A TSO4 DRIVE. FROM A SOFTWARE VIEWPOINT

:T)IPISASQNFIGURATION IS UNIQUE (FOR A UNIBUS DEVICE) IN A NUMBER
W :

A.

6.

ONLY ONE REGISTER MAY BE WRITTEN - TSDB (TAPE SYSTEM
DATA BUFFER),

. TWO REGISTERS MAY BE READ =~ TSSR AND TSBA (TAPE SYSTEM STATUS

REGISTER AND TAPE SYSTEM BUS ADDRESS REGISTER),

. COMMANDS ARE NOT WRITTEN TO THE DRIVE, RATHER, COMMAND

POINTERS ARE WRITTEN WHICH POINT TO COMMAND PACKETS SOME-
WHERE IN CPU MEMORY., THE COMMAND POINTER IS USED BY

THE TSO4 SUBSYSTEM TO FETCH THE WORD(S) WITHIN THE COMMAND
PACKET. THE WORDS WITHIN THE COMMAND PACKET ARE:

COMMAND WORD

LOW ORDER BUFFER ADDRESS
. HIGH ORDER BUFFER ADDRESS
4. BYTE COUNT

\

W) —

. THE TSSR CONTAINS ALL THE INFORMATION WHICH wILL BE NEC-

ESSARY TO DETERMINE WHETHER:

1. THE DRIVE 1S READY TO ACCEPT ANOTHER COMMAND,

2. THE PREVIOUS COMMAND WAS EXECUTED WITHOUT ERROR.
[f EITHER OF THE ABOVE CONDITIONS IS UNTRUE AT ''JOB DONE''
OR "'COMMAND INITIATION'' TIME,IT MAY BE NECESSARY
TO GFT THE EXTENDED STATUS REGISTERS TO DETERMINE WHAT
ACTION IS TO BE TAKEN AND/OR LOG THE ERROR INFORMATION.

. EXTENDED STATUS REGISTERS ARE NOT READ DIRECTLY FROM

DRIVE REGISTERS; RATHER, A "GET STATUS'' COMMAND

IS ISSUED WHICH WILL CAUSE THE TSO4 TO TRANSFER EXTENDED
STATUS INFORMATION TO THE MEMORY AREA POINTED TO BY THE
BUFFER ADDRESS OF THE "‘GET STATUS'' COMMAND. THERE ARE FOUR
EXTENDED STATUS REGISTERS. SEE 6.3.

. THE TSDB MUST BE WRITTEN WITH A DATO INSTRUCTION TO

PROPERLY WRITE THE COMMAND POINTER. A DATOB WILL
CAUSE A MAINTENANCE FUNCTIOGN. A DATO TO THE TSSR w!.lL CAUSE
SUBSYSTEM INIT.

(OMMAND PACKETS MUST RESIDE ON D
MEMORY BOUNDARIES (AS OPPOSED TO
BOUNDARIES) .

IVIDE BY FOUR
DIVIDE BY 2 Ok WORD

SEQ 0034

e
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6.2 UNIBUS INTERFACE SPECIFICATIONS

*S$11/
1504

INT.
VECTOR

154

160

164

J
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UNIBUS

ADDRESS  REGISTER
772520 TSBA/TSDB
772522 TSSR
772524 TSBA/TSDB
772526 TSSR
772530 TSBA/TSDB
772532 TSSR
772534 TSBA/TSDB
772536 TSSR

3

SEQ 0035
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BIT DEFINITIONS FOR TS11/7S04 REGISTERS

29-DEC-78

TS11/7504 REGISTER SUMMARY

TSBA !

TSDB !

TSSR .

XSTO

XST1

15

bm———

!AISE

!
+ +

14 13 12

+ + + +

- e e

11 10 09

;A14:A13;A12:

+ + + +

+ tommm oo

'A11'A10'A09'

'P15!

IP14!P131P12!

+ + + +

+ # 4-—-+

;P11;P10:PO9'

+ + + #

+ +

.SC

'UPE ! SPE !RMR!
t

+ + + +

'NXM'NBA'A17'

+ +

+ + + +

'RLSILET:RLL!

+ + + +

+-_-+

QR PO G

.ULE'NEF'ILC:

+ # +---+

-

.OPM.

XSTe .

+ PO + + +

MICRO DIAGNOSTIC ERROR CODE

COR!CRS{

!TIG!DBF !SCK!
! 'NZO! .

Pmm— -t +

.SIP. BPE CAF

+ + tm——t

WCF! !

XST3

bmmedy ¢ecad¢moajeandy $evemjecnfumond foonbmoandooe$

+ + to——t

K 3
15:33 PAGE 38

08 07 06

[ PR

'A08!A073A06!

'POB'PO?‘POé‘

+---+---+---+

'A16;SSR;0FL:

+ + + +

T QR W +
:ILA'HOT'ONL'
PO VD G
! 'IPR!SYN!
! ! DRP’

QR Y

05 04 03

pos P04'P03‘

*---.} +

02 01 OO

'P02'P17'P16‘

’FCI'FCO'TC2'

'TC1;TCO;

+
l
I
f + + +

'IE ;VCK;PED;
T SO S

'IPO!IED!POS!
'ITM'LCO'NZN'

DTP:DT?‘DT6'

+---¢---+---¢

;-MX{OPI;

TERMINATION CLASS CODES (TSSR T(O-T(2):

NORMAL TERMINAT]ON
ATTENTION CONDITION
TAPE STATUS ALERT
FUNCTION REJECT
RECOVERABLE ERROR =~ TAPE POSITION = ONE RECORD
DOWN TAPE FROM START OF FUNCTION
RECOVERABLE ERROR = TAPE NOT MOVED

NNV DN = O

FATAL

N —=O
i on

3

UNRECOVERABLE ERROR -~ TAPE POSITION LOST

FATAL CONTROLLER ERROR
CLASS CODES (TSSR FCO-FC1):

MICRO DIAGNOSTIC FAJLURE (DISPLAYED IN 7S04 OPERATOR PANEL AND XST3),
I1/0 SEQUENCER CROM PARITY ERROR.
M]ICROPROCESSOR CROM PARITY ERROR.
SILO PARITY ERROR.
SERIAL BUS PARITY ERROR DETECTED AT TS11 (SPE).
SERIAL BUS PARITY ERROR DETECTED AT TSQ4 (BFE),
FATAL ERROR HALTS 1750-1777 IN TSO4 PROGRAM (OUNTER D]SPLAY,

LOSS OF AC POWER HAS BEE:.

DETECTED.

T 1

'DTS‘DTk'DTS'

S L T p
;REV;CRF;DCK;

T e 4
;ULK;BOT;EOT;
b bomm et
'POL !UNC !MTE !
'LRC!CRC!VPE!

+ + + +
:072507150105
B s
INOI{  !RIB!

+ + + +

SEQ 0036

AN
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6.3.2 1811 STATUS REGISTER (TSSR)

- -

UNIBUS ADDRESS + 2 =~ READ ONLY
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

tmmemt btmmmdbmmctmmnd tmmmtemmmtmmnt temcmtmcctecnt jrcctecctnmnt teecteccpomed

.SC . !'UPE !SPE!RMR! .‘NXM!hBA.'AW; !A16;SSR;0FL; 'FCIIFCO!TC2! !TC‘I.:TCO! !
' ] I t ! ! ]

tmmmt tmmmbmmmbmmmt bmmmbmmmbmmet bmmmtpmemtmemt pemebemeteemt bmmmbmmm et

BT NAME T(C DEFINITION

15 S(C S SPECIAL CONDITION. WHEN SET, [INDICATES THAT

THE LAST COMMAND DID NOT COMPLETE W]ITHOUT
INCIDENT. SPECIFICALLY, EITHER AN ERROR WAS
DETECTED OR AN EXCEPTION CONDITION OCCURRED.
EXCEPTION CONDITIONS CAN BE TAPE MARKS ON READ
COMMANDS, REVERSE MOTION AND AT BOT, EOT WHILE
WRITING, ETC. MAY ALSO BE SET BY THE ERROR
BITS CONTAINED IN THE TSSR REGISTER: UPE, SPE,
RMR, AND NXM. THE TERMINATION CLASS BITS ARE SOMETHING
OTHER THAN O (UNLESS RMR IS THE ONLY ERROR - SEE RMR).

16  UPE  4/5 UNIBUS PARITY ERROR. SET BY THE TS11 WHEN [T
DETECTS A PARITY ERROR ON THE UNIBUS DATA WHEN
TRANSFERRING TO OR FROM THE (PU'S MEMORY.

13 SPE ’ SERIAL BUS P/ TY ERROR. THIS BIT IS SET BY
THE TS11 WHEN IT DETECTS A SERIAL BUS PARITY
ERROR ON DATA RECEIVED FROM THE 7S04.

2 RMR S REGISTER MODIFJCATION REFUSED. SET BY THE TS11
WHEN A C D POINTER IS LOADED INTO TSDB AND
SUB-SYSTEM READY (SSR) IS NOT SET. NOTE THAT
THIS BIT CAUSES SPECIAL CONDITION BUT NO TERMINATION
CLASS (IN FACT, THE TSO4& NEVER SEES THIS ERROR)
BECAUSE ON A SYSTEM WITH NO BUGS, THIS BIT MAy
COME UP ON AN ATTENTION MESSAGE. [F ATTNS ARE
NOT ENABLED, THIS BIT COMING UP IS AN INDICATION
gGGEITHER A FATAL CONTROLLER ERROR OR A SOf TWARE

T NM 6/5 NON-EXISTENT IMEMORY. SET BY THE TS11 WHEN
TRYING TO TRANSFER TO OR FROM A MCEMORY LOCATION
WHICH DOES NOT EXIST. MAY OCCUR WHEN FETCHING
THE COMMAND PACKET, FETCHING OR STORING DATA,
OR STORING THE MESSAGE PACKET.

0 NBA S NEED BUFFER ADDRESS. WHEN SET, INDICATES THAT
THE  TSO4 NEEDS A MESSAGE BUFFER ADDRESS. THIS

SEQ 0037
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BIT IS CLEARED DURING THE SET (HARACTERISTICS
COMMAND (IF A GOOD ADDRESS WAS GIVEN).

09 A7 S BUS ADDRESS BIT 17. A17 AND A16 (BIT 08) TRA(K
THE VALUES OF BITS 17 AND 16 OF THE TSBA
REGISTER.

08 Al16 S BUS ADDRESS BIT 16. SEE A17 (BIT 09).

{7 SSR S SUB=SYSTEM READY. WHEN SET, INDICATES THAT THE

TS11/7504 SUBSYSTEM 1S NOT BUSY AND IS READY TO
ACCEPT A NEW COMMAND POINTER.

06 OFL S,1.3 OFF-LINE. WHEN SET, INDICATES THAT THE TS04 IS
OFF-LINE AND UNAVAILABLE FOR ANY TAPE MOTION
COMMANDS. THIS BIT CAN CAUSE A TERMINATION CLASS
OF 1 (ON ATTN INTERRUPT) OR 3 (RESULTS IN NEF).

05 fQ1 ’ FATAL TERMINATION CLASS 01. FC1 AND FCO (BIT
04) ARE USED TO INDICATE THE TYPE OF FATAL
ERROR WHICH HAS OCCURRED ON THE TS04.  THESE
BITS ARE VALID ONLY WHEN SC IS SET AND THE
TERMINATION CLASS CODE BITS ARE ALL SET (111),

04 FCO 7 FATAL TERMINATION CLASS 00. SEE FC1 (BIT 05).

03 r1C2 S TERMINATION CLASS BIT 02. THIS BIT, ALONG WITH
THE TC1 AND TCO BITS, ACT AS AN OFFSET VALUE
WHENEVFR AN ERROR OR EXCEPTION CONDITION OCCURS
ON A (OMMAND. EACH OF THE EIGHT POSSIBLE
VALUES OF THIS FIELD REPRESENT A PARTICULAR
CLASS OF ERRORS OR EXCEPTIONS. THE CONDITIONS
IN EACH CLASS HAVE SIMILAR SIGNIFICANCE AND, AS
APPLICABLE, RECOVERY PROCEDURES. THE (ODE
PROVIDED IN THIS FIELD IS EXPECTED TO BE
UTILIZED AS AN OFFSET INTO A DISPATCH TABLE FOR
HANDLING OF THE C(ONDITION.

02 107 S TERMINATION CLASS BIT 01. SLE TC2 (BIT 03).
01 T1C0 S TERMINATION CLASS BIT 00. SEE TC2 (BIT 03).
00 - - NOT USED.,

UNIBUS ADDRESS + 2 - WRITE ONLY
SUBSYSTEM INITIALIZE

SEQ 0038
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EXTENDED STATUS REGISTER QO (XSTATO)

15

14

13 12

tommt tmmctmcapm—=t
BIT NAME T(C

15 TMK 5.2

14 RLS 2

13 LET 2

12 RLL 2

11 WLE 3.6

10 NEF 3

11 10 09 08 07 06 05 04 03 02 01 00

S ST ey iy + 0+ + + Y YR S G ——
;’HLE.:NEF:ILC; ;ILA!MOT;ONL; ;IE ;VCKEPED: ;ULK.:BOT;EOT;

tometmnntmnnt tecctecctoccd $mmctecctmnct focmcteccpon=d

DEFINITION

TAPE MARK DETECTED. SET WHENEVER A TAPE MARK
WAS DETECTED DURING A READ, SPACE, OR SKIP
COMMAND AND AS A RESULT OF THE WRITE TAPE MARK
OR WITE TAPE MARK RETRY COMMANDS.

RECORD LENGTH SHORT. THIS BIT INDICATES THAT
EITHER THE RECORD'S LENGTH WAS SHORTER THAN THE
BYTE COUNT ON READ OPERATIONS, A SPACE RECORD
CPERATION ENCOUNTERED A TAPE MARK OR BOT BEFORE
THE POSITION COUNT WAS EXHAUSTED, OR A SKIP
TAPE MARKS COMMAND WAS  TERMINATED  BY
ENCOUNTERING BOT OR A DOUBLE TAPE MARK (IF THAT
OPERATIONAL MODE IS ENABLED, SEE LET) PRIOR TO
EXHAUSTING THE POSITION COUNTER.

LOGICAL END OF TAPE. SET ONLY ON THE SKIP TAPE
MARKS COMMAND WHEN EITHER TWO CONTIGUOUS TAPE
MARKS ARE DETECTED OR WHEN MOVING OFF OF BOT
AND THE FIRST RECORD ENCOUNTERED IS A TAPE
MARK. THE SETTING OF THIS BIT WILL NOT OCCUR
UNLESS THIS MODE OF TERMINATION IS ENABLED
THROUGH USE OF THE SET CHARACTERISTICS COMMAND.

RECORD LENGTH LONG. WHEN SET, THIS BIT
INDICATES THAT THE RECORD PEAD WAS LONGER THAN
THE BYTE COUNT SPECIFIED.

WRITE LOCK ERROR. WHEN SET, INDICATES THAT A
WRITE OPERATION WAS ISSUED BUT THE MOUNTED TAPE
DID NOT CONTAIN A WRITE ENABLE RING OR THE WRT
LOCK SWITCH ACTIVATED DURING THE OPERATION.

NON-EXECUTABLL FUNCTION. WHEN SET, INDICATES
THAT THE COMMAND COULD NOT BE EXECUTED DUE TO
ONE OF THE FOLLOWING CONDITIONS:

- THE  COMMAND  SPECIFIED REVERSE  TAPE
DIRECTION BUT THE TAPE WAS ALREADY
POSITIGED AT BOT,

= THE [SSUING OF ANY "OMMAND, EXCEPT REWIND,

SEQ 0039
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08

07
06

05

04

03

02

01

Co

IeC

iLA

ONL

[E

V(K

PED

WLK

8CT

EOT

S.3

S.3

S.2

UNLOAD, OR A COMMAND WITH THE CLEAR VOLUME
glil;C'I(S(gg(Tf) BI1T SET, WHEN THE VOLUME (HECK
= ANY COMMAND, EXCEPT GET STATUS OR DRIVE
INITIALIZE, WHEN THE TSO4 IS OFF~LINE.
= ANY WRITE COMMAND WHEN THE TAPE DOES NOT
CONTAIN A WRITE ENABLE RING (WRITE LOCK
STATUS - WLS).

ILLEGAL COMMAND. SET WHEN A COMMAND S ISSUED
AND EITHER ITS COMMAND FIELD OR ITS COMMAND
MODE FIELD CONTAINS CODES WHICH ARE  NOT
SUPPORTED BY THE TS04.

ILLEGAL ADDRESS. (MORE THAN 18 BITS OR ODD WHEN
AN EVEN ADDRESS IS REQUIRED.)

TAPE IS MOVING.

ON LINE. WHEN SET, INDICATES THAT THE TS04 IS
ON-LINE AND OPERABLE.

INTERRUPT ENABLE. REFLECTS THE STATE OF THE
éNTERR[L)JPT ENABLE 8IT SUPPLIED ON THE LAST

VOLUME CHECK. WHEN SET, INDICATES THAT THE
DRIVE HAS BEEN EITHER POWERED DOWN OR TURNED
OFF~LINE. CLEARED BY THE C(LEAR VOLUME (HECK
(CVC) BIT IN THE COMMAND HEADER WORD. THIS BIT
CAN CAUSE A TERMINATION CLASS OF 3.

PHASE ENCODED DRIVE. WHEN SET, INDICATES THAT
THE 7S04 IS CAPABLE OF READING AND WRITING ONLY
1600 BPI PHASE ENCODED DATA.  WHEN RESET,
INDICATES THAT THE TS04 HAS ONLY 800 BPI NRZI
DATA CAPABILITIES.

WRITE LOCKED. WHEN SET, INDICATES THAT THE
MOUNTED REEL OF TAPE DOES NOT HAVE A
WRITE-ENABLE RING INSTALLED. THE TAPE IS,
THEREFORE, WRITE PROTECTEL.

BEGINNING OF TAPE. WHEN SET, |INDICATES THAT
THE TAPE IS POSITIONED AT THE LOAD POINT AS
?EggTED BY THE BOT REFLECTIVE STRIP ON THE

END OF TAPE. THIS BIT IS SET WHENEVER THE TAPE
IS POSITIONED AT OR BEYOND THE END OF TAPE
REFLECTIVE STRIP. DOES NOT RESET UNTIL THE
TAPE PASSES OVER THE REFLECTIVE STRIP IN THE
REVERSE DIRECTION UNDER PROGRAM (CONTROL.

SEQ 0040

il -}
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EXTENDED STATUS REGISTER 1 (XSTATT)

15

14

13

12 11 10 09 08 07 06 05 04 03 02 01 00

fomnt temnteccteecnd jecanpmecten ¢ $tecctecatccntd tcecctmcctcccd teccbocmpm==d
.COR!CRS! !TIG!DBF!SCK! ! 'IPRI!SYN! 'IPO.IED!POS! !'POL!UNC!'MTE!

. ! Pl 'NZO! Vo ! 'DRP! 'ITM_LCC!NZN! !LRC!CRC!VPE.

;DLT.

CRS

TIG

DBF

NZO
SCK

S.4

DEF INITION

DATA LATE. SET WHEN THE 1/0 SILO IS FULL ON A
READ OR EMPTY ON A WRITE. THESE CONDITIONS
OCCUR WHENEVER THE UNIBUS LATENCY EXCEEDS THE
DATA TRANSFER RATE OF THE TS04.

NOT USED.

CORRECTABLE DATA. IN PHASE FNCODED MODE, A
CORRECTABLE DATA ERROR HAS BEEN ENCOUNTERED.

CREASE DETECTED. FOR NRZI, ALL DATA TRACKS
DROPPED OUT FOR MORE THAN THREE (HARACTER TIMES
BUT FOR LESS THAN .1 INCHES OF TAPE. FOR PE,
EIGHT OUT OF NINE DATA TRACKS WENT DEAD FOR
LESS THAN .1 INCHES BEFORE A VALID POSTAMBLE
WAS DETECTED.

TRASH IN THE GAP. NON-ERASED DATA WAS DETECTED
IN A GAP DURING A READ, WRITE, WRITE TAPE MARK,
OR ERASE COMMAND.

EXCESSIVE SKEW. FOR NRZI, DATA  OCCURRED
BETWEEN THE 50X MARK AND THE 100X MARK OF THE
NRZ]1 DATA WINDOW. FOR PE, IT TOOK MORE THAN
FIVE CHARACTERS IN READ-AFTER-VRITE OR TEN
CHARACTERS IN READ TO PROPERLY CENTER THE
WINDOWS OF THE FORMAT (HANNEL LOGIC.

NRZ FIFO OVERRUN.

SPEED CHECK. TAPE SPEED WAS OFF BY MORE THAN

5% DURING A WRITE DATA OPERATION.  NOTE THAT SPEED
AVERAGED OVER B TICKS AND THE AVERAGE MUST BE OFF
5% TO CAUSE THIS ERROR.

NOT USED.
INVALID PREAMBLE. SET ON A PE DRIVE IF THE

PREAMBLE  APPEARS TO BE SHORTER THAN 36
(HARACTERS OR LONGER THAN 44 (HARA(TERS.  ALSO

SEQ 0041
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SYN

DRP

1PO

[TM

1ED

LRO

POS

NZN
POL

LR(

UNC

(RC

MTE

VPE

SET IF THE PREAMBLE IS INCORRECTLY ENCODED
BEYOND THE FIFTEENTH CHARACTER IN READ OR THE
TENTH CHARCTER IN READ-AFTER-WRITE.

SYNCH FAILURE. SET ON A PE DRIVE [IF THE
FORMATTER WAS UNABLE TO ACHIEVE SYNCHRONIZATION
IN THE PREAMBLE.

NRZ RECORD DROPPED A CHARACTER (THE NEXT CHARACTER
WAS TO BE CONSIDERED CRC).

INVALID POSTAMBLE. SET ON A PE DRIVE DURING
READ OR WRITE IF ANY OF THE FIRST 39 (HARA(CTERS
OF THE POSTAMBLE ARE NOT READ CORRECTLY.

ILLEGAL TAPE MARK FOR NRZ.

INVALID END DATA. FOR PE, EIGHT OUT OF NINE
TRACKS WENT DEAD BEFORE THE POSTAMBLE WAS DETECTED.

FOR NRZI, DATA WAS NOT DETECTED IN EITHER THE
LRCC OR CRCC WINDOWS. (LRC WAS ZERO)

POSTAMBLE SHORT. SET ON_ PE DRIVES DURING A
READ OR WRITE WHEN LESS THAN 38 ALL-ZEROES
(HARACTERS ARE READ FOLLOWING THE ALL-ONES
CHARACTER.

NRZ NOISE RECORD (FEWER THAN 13(10) FRAMES).

POSTAMBLE LONG, SET ON PE DRIVES DURING READ
OR WRITE OPERATIONS WHEN THE POSTAMBLE EXCEEDS
42 (HARACTERS.

LRC ERROR. SET ON NRZI DRIVES WHEN THE LRCC
CHARACTER WAS FOUND IN ERROR.

UNCORRECTABLE DATA. SET ON PE DRIVES WHEN A
PARITY ERROR OCCURRED WITHOUT A CORRESPONDING
DEAD TRACK INDICATION.

CRC ERROR. SET ON NRZI DRIVES WHEN THE C(RC
CHARACTER WAS FOUND TO BE IN ERROR.

MULTI-TRACK ERROR. SET ON PE DRIVES WHEN MORE
THAN ONE DEAD TRACK OCCURRED IN THE PREAMBLE OR
IN THE DATA FIELD.

VERTICAL PARITY ERRCR, SET ON NRZI DRIVES WHEN
SNEGB‘??‘S\CTER CID NOT (CORTAIN AN ODD NUMBER OF

SEQ 0047

Y
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EXTENDED STATUS REGISTER 2 (XSTATZ)

- - S e e - e G e p d G -

15 16 13 12 11 10 09 08 07 06 05 04 O3 02 01 00
b=t pmmmd

tommmt tmmmpmmmtemnt temmmtpmccbmemt fmccpme= tmemt jucmemjecctoced
.OPM! !SIP.BPE;CAF; ! ;UCF; ; iDTP;DT?!DTb; ;DTS;DT&;DT3; ;DTZ;DT1;DTO;
]
bmmmt btmmmpommbomet bmmetmmmbmmmd bmmmbmmmtmmmt bemmtmmmtemet o= bommdmemd
NAME T((C DEFINITION
OPM S OPERATION IN PROGRESS. (TAPE MOVING)
SIP 7 S.LO PARITY ERROR. CAUSES FATAL CLASS 2 BECAUSE THE

ERROR MIGHT HAVE OCCURRED DURING THE TRANSMISSION OF THE
MESSAGE PACKET.

8PE 7 SERIAL BUS PARITY ERROR AT DRIVE. SET BY THE
7S04 WHEN A PARITY ERROR IS DETECTED ON DATA
TRANSMITTED FROM THE TS11 TO THE 7TSO4, CAUSES FATAL
CLASS 2 BECAUSE THE ERROR MIGHT HAVE OCCURRED DURING
THE TRANSMISSION OF THE MESSAGE PACKET.

CAF 7 CAPSTAN ACCELERATION FAIL. AFTER ACCELERATING
TAPE  FOR .2 INCHES, THE TAPE SPEED WAS CHECKED
?82 FOUND TO BE OUT OF TOLERANCE 3Y MORE THAN

- - NOT USED.

WCF 7 ODESKEW BUFFER FAIL. ONE OF THE DESKEW BUFFERS
FAILED TO ASSERT 'OUTPUT READY'' WITHIN 20
MITROSECONDS AFTER BEING ENABLED. THE DEAD
TRACK BITS WILL INDICATE ON WHICH TRACKS THIS
FAILURE OCCURRED.

- - NOT USED.

DTP S DEAD TRACK PARITY. THE BITS DTP THROUGH DTO
INDICATE WHICH TRACK(S) WENT DEAD, [F ANY,
DURING THE LAST DATA TRANSFER OPERATION. IF
DESKEW BUFFER FAIL (DBF) IS SET, THESE BITS
INDICATE WHICH CHANNEL FAILED.

D17 S DEAD TRACK 7. SEE DTP,
DT6 S DEAD TRACK 6. SEE DIP,
DTS S DEAD TRACK 5. SEE DTP.
DT4 S DEAD TRACK &. SEE DTP.
D13 5 DEAD TRACK 3. SEE DTP.

SEQ 0043

[an V!
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02 D12 S DEAD TRACK 2. SEE DTP.
¢t oM S DEAD TRACK 1, SEE DTP,
00 D70 S DEAD TRACK 0. SEE DTP,

NOTE: ON A SET CRARACTERISTICS COMMAND, THE UCODE LEVEL IS RETURNED
IN DT7 THRU DTO. ON A GET STATUS (OMMAND, THE RESIDUAL CAPSTAN
TI(K COUNT (INTERNALLY R7) IS RETURNED IN DT7 THRU DTO,

SEQ 0044

ey
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EXTENDED STATUS REGISTER 3 (XSTATS)

NAME

15 10 08

074

05

0&

03

02

NTL

OP]

REV

CRF

DCK

NG

14

PR S G QU Qg G ¢ tmcctccctma= ¢ tecatccapoce 4 temntemmpm——

12 1M 10 09 08 07 06 05 04 03 02 01 00

MICRO DIAGNOSTIC ERROR CODE ‘LMX OPI' REV CRF. DCK' ;NOJ! !RIB!

T{C

5.6

M.CRO DIAGNOSTIC ERROR CODE. (SEE LIST OF CODES BELOW).
ALL ERROR CODES IN THE TABLE WILL BE DISPLAYED ON

THE TSO4 CONTROL PANEL BUT ONLY (ODES HIGHER THAN

110 WILL BE AVAILABLE TO (PU DIAGNOSTICS FOR PRINTOUT
IN THE MICRO DIAGNOSTIC ERROR CODE FIELD OF XSTAT3.
THIS ERROR CODE FIELD IS VALID ONLY WHEN THE
TERMINATION CLASS CODE IN THE TSSR EQUALS 7 AND THE
FATAL CLASS CODE IN THE TSSR EQUALS 0O, INDICATING

AN INTERNAL DIAGNOSTIC FAILURE.

JIMIT EXCEEDED. SET WHEN THE TAPE TENSION ARMS
HAVE EXCEEDED THEIR ALLOWABLE TRAVEL AND HAVE
CAUSED THE ACTIVITATION OF THE LIMIT SWITCHES.
NO TENSION EXISTS ON THE MOUNTED TAPE.

OPERATION INCOMPLETE. SET WHEN A READ, SPA(E,
OR_ SKIP OPERATION HAS MOVED 25 FEET OF TAPE
wITHOUT DETECTING ANY DATA ON THE TAPE.

DIRECTION OF CURRENT OPERATION WAS REVERSE (BUT
IS O IF REWIND OR FORWARD)

CAPSTAN RESPONSE FAILURE. A MOTION COMMAND WAS
GIVEN TO THE CAPSTAN BUT WE DID NOT GET A TI(CK
BACK WITHIN A REASONABLE AMOUNT OF TIME.

DENSITY CHECK. SET ON PE DRIVES WHEN A PE
IDENTIFICATION BURST WAS NOT DETECTED WHEN
MOVING OFF OF BOT. SET ON NRZI DRIVES WHEN A
NON-NRZI IDENTIFICATION BURST WAS FOUND WHEN
MOVING OFF OF BOT,

NOISE RECORD. SET DURING A READ OR SPA(E
OPERATION WHEN A BURST OF FLUX CHANGES, WHICH
DO NOT QUALIFY AS A RECORD (BUT TO0 MANY TQO
IGNORE), ARE DETECTED:

NRZ1: AT LEAST TWO CHARACTERS IN A ROW BuUT
LESS THAN TWELVC, FOLLOWED BY A (HARA{TER [N
EITHER THE CRCC OR LRCC WINDOWS.

SEQ 0045

gl
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PE: AT LEAST 24 (HARACTERS IN A ROW THAT DO
NOT  QUALIFY AS A TAPE MARK OR A DATA
PREAMBLE .

01 - - NOT USED.

()
(@
A
oy
X
ro

REVERSE INTO BOT, A READ, SPACE, OR SKIP
COMMAND ALREADY IN PROGRESS HAS ENCOUNTERED THE
BOT MARKER WHEN MOVING TAPE IN THE REVERSE
DIRECTION. TAPE MOTION WILL BE HALTED AT BOT.

MICRG DIAGNOSTI(C ERROR CODES

- e - ———

FOLLOWING IS A LIST OF THE ERRORS WHICH ARE DISPLAYED [N THE MICRO
DIAGNOSTIC ERROR CODE (XSTAT3 BITS 15 - 08) AND ALSO IN THE LIGHTS ON THE
TSO4 CONTROL PANEL, DUE TO FAILURES ON THE CAPSTAN BOARD, [/0 BOARCS,
WRITE BOARD, READ BOARD, OR FORMATTER BOARD. THE MICRO WILL BE IN A
TIGHT LOOP IN THE DISPM PROGRAM, WAITING FOR OPERATOR OR CPU
INTERVENTION WHILE THE ERROR IS BEING DISPLAYED IN THE CONSOLE
LIGHTS. IT IS APPARENT THAT AN ERROR IS BEING DISPLAYED IF THE 'UOK'’
LIGHT IS NOT LIGHTED, THE PROCESSOR IS NOT STOPPED, AND AN OCTAL
NUMBER (100-377) IS BEING DISPLAYED IN THE LIGHTS. TO SCOPE LOOP
THESE TESTS, ENTER MAINTENANCE MODE (ON-LINE SWITCH TO 'OFF""
POSITION, MAINTENANCE SWITCH UP, PRESS RESET), ENTER THE OFF-L INE
TEST NUMBER (SEE SCOPE LOOP COLUMN BELOW) IN THE OPERATOR (ONSOLE
LIGHTS (ENTER ONES WITH LEFT-MOST SWITCH, ENTER ZEROES WITH
RIGHT-MOST SWITCH), AND PRESS ON-LINE BUTTON, TEST WILL LOOP UNTIL
ON-LINE SWITCH IS RETURNED TO OFF-LINE POSITION, ERRORS WILL BE
DISPLAYED CONTINUOUSLY.

ERROR  PROGRAM ERROR DESCRIPTION LIKELY SCOPE
(DISP_AY) MODULE LOOP
337 OPERAT IONAL CAPSTAN RUNAWAY ERROR (H3.RNY). CAPSTAN DIDN'T

CODE STOP WITHIN ACCEPTABLE WINDOW AFTER LAST COMMAND.
100 [0TSM BASIC I/0 MICRO FAILURE (PARITY MB9G67 14

ERROR, I0ATN, HANDSHAKING, AND
DATA WINDOW TEST BETWEEN THE /0
AND MAIN MICROS.

NOTE: CAN ALSO BE CAUSED BY THE
SERIAL BUS .SHIN (SHIFT IN)
STUCK ASSERTED.

ERROR IN 1/0 CONTROL REGISTER TEST MB966 15
M8967
FAILURE OF FRAME (OUNTER TEST M8966 15

SEQ 0046
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103 [0TSM FAILURE OF 1/0 SILO NON-PARITY ERROR MBI66 16
DATA TEST OR THE WRITE FLAG. M8963
L4 107SM FAILURE OF 1/0 SILO PARITY ERROR mM8%6 17
TEST OR DATA LATE TEST.
105 [0TSM FAILURE OF SHIFT LOOP WITH ZEROES. mM8965 20
106 [0TSM FAILURE OF SHIFT LOOP WITH ONES. mM896S 21
107 OTSM FAILURE OF SHIFT LENGTH MUX. mM8965 22
110 I0TSM FAILURE TO RECEIVE CORRECT OP-CODE MBI6S 47
FROM TS11 WHEN WE SENT DATA QVER TS11
THE SERIAL BUS. MOTHER BD
SBUS CABLE
FAILURE OF 1 KHZ (LOCK TEST, G159 l
TSTS TAC SYNC FLOP AND ATTN, TOO. (BUS CABLE
M8963
LIGHT REGISTER CHANGED WHEN MOTION G159 3.4
REGISTER WAS CLEARED.
FWD OR MVG BITS WRONG AFTER 1 TI(K G159 3,4
Of SIMULATED COMMAND AND TACH PULSES.
FAILURE OF SIMULATED CAPSTAN G159 3.4

SPEED TEST. THE CAPSTAN SPEED
COUNTER WAS OUT OF RANGE WHEN
TAPE MOTION AT SPEED WAS
SIMULATED.

FAILURE OF SIMULATED SLOW CAPSTAN G159 3.4
TEST. SPEED COUNTER DID NOT LAT(H

UP WITH MAX COUNT WHEN SLOW TACH

TICKS WERE SIMULATED.

fAILURE OF SIMULATED CAPSTAN DECEL G159 3.4
TEST. COUNTER NOT ZERQC FOR FORWAPD

OR 377 FOR REVERSE WHILE DECELERATING,

OR MVG BIT NOT 1.

FAILURE OF MOVING FLOP TO GO TO ZERO G159 3.4
AFTER STCPPING (DIRECTION REVERSAL
FOR ONE TACH TICK).

FAILURE OF WRITE BOARD TO TURN ON MB929 23
AND EMPTY THE SILO, OR DATA _ATE M8966

81T DOESN'T WORK.

FAILURE OF WRITE BOARD TO EMPTY M8929 23

SILO AT CORRECT SPEED.
FORMATTER FLAG DOESN'T WORK ON THE MB92Z 24

oo
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M8922.
25 SETSM FORMATTER SILO FILLING AND DATA MB922 24
ERROR MB8923
MB8924
g PE TSM PEAK SHIFT TEST ERROR MB922 25
MB8923
MB8924
07 PE YSM FORMATTER TABLE LOOKUP ROM CHECKSUM MB922 26
TEST ERROR mgggz

[a¥en]
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2278
2273
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297

P

002000

002000

002050
002052
002054
002056
002062
002064
002066
002070
002072
002074
002076
002100
002102
002104
002106

28-DE(~78 14:34

0GeCO0
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.TITLE PROGRAM HEADER AND TABLES
.SBTTL PROGRAM HEADER

.ENABL ABS,AMA
z 2000
BGNMOD

o
; THE PROGRAM HEADER S THE INTERFACE BETWEEN
; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

POINTER ALL

HEADER (ZTSH,A,0,5000,5000,2700, ,E,DESCM

LSREV::
L$DEPO: :
LSUNIT::
LSTIML::
L $HPCP: :
L$SPCP: :
L$HPTP: :
L$SPIP: :
LSLADP: :
L$STA::
1 $C0::
LSEFLG::
LSAPT : :
LS$DTP::
LSEXPT::
LSEXP?: :
LSEXP3::
LSMREV: :
LSTIMI::
LS$TIMU: :
LSEF ::
L$SPC::
L$DEVP: :
LSREPP: :
L$DR(CT::
L$DRS: :
LEAUT::
LSDUT : :
L$TSTID::
L$DESC::
L$ICP::
LS((P::

SEQ 0049

£
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2328 .SBTTL DISPATCH TABLE
£
T4+
2331 : THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
S%%% ; 17 IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.
2334 ’
2335 002110 DISPATCH S
gg%g 002112 LSD]SPAT(H: :

[ Vep
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CZTSHA.PI1 28-DEC~78 14:34 DEFAULT HARDWARE P-TABL SEQ 0051
g%%g .SBTTL DEFAULT HARDWARE P-TABLE
2340 I+
2341 . THE DEFAULT HARDWARE P~-TABLE CONTAINS DEFAULT VALUES OF
2342 ; THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
5%22 5 1S IDENTICAL TO THE STRUCTURE OfF THE RUN-TIME P-TABLE.
2345 ’
2346 002124 BGNHW  DFPTBL
23%7 002126 LSHW: :
238 002126 DFPTIRL::
2349
2350
2351 002126 172520 172520 :TSDB ADDRESS.
3%2% 002130 (C00150 150 :VECTOR ADDRESS.
2354 002132 ENDHW

2355 002132 L 10000:
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2356
2357
2358
2359
2360

2362

002132
002134
002134

002134
002135
002136
002137
002140
002141
002142
002143
002144
002145
002146
002147
002150
002152
002154
002156
002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204
002206
002210
002212

002214
002214

002214

28-DEC-78 14:34

000012
000007
000033

N 4
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SOF TWARE P-TABLE
.SBTTL SOFTWARE P-TABLE

I 4

; THE SOF TWARE P-TABLE CONTAINS THE VALUES OF THE PROGRAM
; PARAMETERS THAT CAN BE CHANGED BY THE OPERATOR.

L9SW::
SFPTIBL : :

CLRFLG::

RRANV: :
HAE : :

DINT::
IREC::
CHGFLG: :
PIRE::

CHAR: :
(MDD ::

L10001:

BONSW

BYTF
.BYTE
.BYTE
BYTE
.BYTE
.BYTE
.BYTE
BYTE

.BYTE
.BYTE
.BYTE
.BYTE
(CH.EAI
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
.WORD
.WORD
-WORD
.WORD
-WORD
.WORD

ENDSW

ENDMOD

SFPTBL

(Slelelele )

>

TCNT

D%N

TCNT

>%'\J

TONT

)%N

TCNT

WX —=0OND=0OWnND=nD--=20wV DOO0O00O

w%r\)

;CLEAR COUNTERS FLAG.

JRESET RANDOM VARIABLES EACH PASS FLAG.
JHALT AFTER EACH COMMAND fLAG.

:SPARE.

;SPARE.

:SPARE

;DISABLE INTERRUPTS FLAG.

JINHIBIT ERROR RECOVERY FLAG.

:ggﬁggE CMD SEG TABLE FLAG.

:éggé?lT RESIDUAL FRAMECOUNT ERROR REPORT FLAG.
;CHARACTERISTICS CODE (DEFAULT = 40).
;COMMAND 2 (DEFAULT = WRITE/VERIFY).
JBYTE COUNT (DEFAULT = MAX BUFFER SIZE)
JNUMBER OF OPERATIONS (DEFAULT = 10).
JPATTERN (DEFAULT = RANDOM) .

;COMMAND 3 (DEFAULT = WRITE/VERIFY).
;BYTE COUNT (DEFAULT = MAX BUFFER SIZE).
JNUMBER OF OPERATIONS (DEFAULT - 10).
JPATTERN (DEFAULT = RANDOM) .

JCOMMAND & (DEFAULT = WRITE/VERIFY).
JBYTE COUNT (DEFAULT = MAX BUFFER SI1ZE).
JNUMBER OF OPERATIONS (DEFAULT = 10).
JPATTERN (DEFAULT = RANDOM) .

JCOMMAND 5 (DEFAULT = WRITE/VERIFY),.
JBYTE COUNT (DEFAULT = MAX BUFFER SIZE).
;NUMBER OF OPERATIONS (DEFAULT - 10).
JPATTERN (DEFAULT = RANDOM).

JEND OF CMD SEQ TABLE (ODE.

SEQ 0052
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2402
2403

2406 002214

2613 002214

2427
2428
2429
2430
2433

2435

2457

28-DE(-78 14:34

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000602
000001

001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000040
000037
000036
000035
000034

000020
000017
000016

5
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SOF TWARE P-TABLE

.TITLE GLOBAL AREAS
.SBTTL GLOBAL EQUATES SECTION

BGNMOD

14

; THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT

; ARE USED IN MORE THAN ONE TEST.

EQUALS
P BIT DIFINITIONS
BIT15== 100000

BIT14== 40000
BIT13== 20000
BIT12-= 10000

BIT11== 4000
B1T10== 2000
BIT09== 1000
BITO8== 400
BIT07== 200
BIT06== 100
BITO5== 40
BITO4== 20
BIT03== 10
BITO2== 4
BITO1== 2
BIT00== 1
BIT9== B8IT09
BIT8== BITO8
BIT7== BIT07
BIT6== BIT06
BIT5== BITO5
BIT4== BIT04
BIT3== BIT03
BITZ2== BIT0?2
BIT1== BITO1
BITO== BITO00

EVENT FLAG_DEF INITIONS
EF16:EF01 AVAILABLE FOR PROGRAM USE

s Ny .. w,

EF.START== 3.
EF.RESTART== 37,
EF.CONTINUE== 30,
EF .NEW== 29.
EF .PWR== 28.
EF16=- 16.
EF15== 15.
EF14== 14,

EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

; START COMMAND WAS [SSUED

; RESTART COMMAND WAS ISSUED

; CONTINUE COMMAND WAS ISSUED

; A NEW PASS HAS BEEN STARTED

. A POWER-TAIL/POWER-UP OCCURRED

SEQ 0053

T
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2458
2453
2460
2461
2462
2463
2464
2465
2466
2467
2458
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
48]
2482
2483
2484
2485
2486
24L87
2488
2489
2490
2491
2492
2493
249
2495
2496
2497
2498
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000015
000014
000013
000012
000011
000010
000007
000006
000005
000004
000003
000002
000001

000340
000300
000240
000200
000140
000100
000040
000000

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
177717
177761
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. PRIORITY LEVEL DEFINITIONS

PRIOZ== 340
PRI106== 300
PRIO5=- 240
PR104== 200
PRIO3== 140
PR102== 100
PRI01== 40
PRI100== 0

; REGJSTER USAGE.

; RO - PASSES PARAMETERS TO/FROM DIAGNOSTIC SUPERVISOR.
: R1 - COMMAND SEQUENCE TABLE POINTER.

; RZ = GENERAL PURPOSE REGISTER.

; R3 - GENERAL PURPOSE REGISTER.

; R4 - GENERAL PURPOSE REGISTER.

; RS = CURRENT LOGICAL DEVICE NUMBER X 2.

; R6 = STACK POINTER.

; R7 - PROGRAM COUNTER.

;THE FOLLOWING ARE BIT DEFINITIONS FOR THE TSSR REGISTERS.
15.5C==100000 ;SPECIAL CONDITION BIT.
TS.UPE==40000 ;JUNIBUS PARITY ERROR
1S.SPE==20000 . SERIAL BUS PARITY ERROR.
TS.RMR==10000 JREGISTER MODIFICATION REFUSED.
TS.NXM==4000 ;NON-EXISTENT MEMORY,
TS.NBA==2000 ;NEED BUFFER ADDRESS.
TS.A17==1000 ;BUS ADDRESS BIT 17.
TS.A16==400 ;BUS ADDRESS BIT 16.
T5.5SR=-200 JUNIT READY BIT.

TS.OFL==100 ;OFF LINE.

TSC.FCC==177717 ;FATAL CLASS CODE MASK.

ISC.TCC--177761 . TERMINATION CLASS CODE MASK.

SEQ 0054
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100000
040000
020000
010000
004000
004000

002000
001000
000400
000200
000100
000100

000040
000040

000020
000020
000010
000004
000002
000001

000200
000040
000020
000040

000004
000006
000010
000012
000014

100000
040000

000V10
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;THE FOLLOWING ARE BIT DEFINITIONS FOR THE COMMAND WORD
ACK.(==100000 ;ACKNOWLEDGE BIT
CvC.C==40000 ;CLEAR VOLUME CHECK.
OPP. (==20000 ;OPPQSITE BIT
SwB. (==10000 ;SWAP BYTE BIT
MOD . C3==4000 ;MODE BIT 3
BRF . (==4000 ;BYTE/RECORD/FILE COUNT FLAG BIT. NOT USED
;BY TS04 BUT USED INTERNALLY BY THIS PROGRAM ONLY.
MOD . C2==2000 ;MODE BIT 2
MOD.C1==1000 ;MODE BIT 1
MOD. C0==400 ;MODE BIT O
IE.C==200 ; INTERRUPT ENABLE '
FMT.C1==100 JFORMAT BIT 1
VFY.(C==100 ;WRITE VERIFY FLAG BIT. INTERNAL USE ONLY.
;NOT USED BY TS04.
FMT.C0==40 JFORMAT BIT 0.
JMP . (==40 ;JUMP BIT-TO DIRECT THIS PROGRAM TO JUMP TO

;A CERTAIN LOCATION IN THE COMMAND SEQUENCE
JTABLE. INTERNAL USE ONLY.

CMD.(C4==20 ;COMMAND BIT 4
DLY.C==20 s INSERT DELAY. INTERNAL USE ONLY.
CMD.(C3==10 ;COMMAND BIT 3
CMD.(2== ;COMMAND BIT 2
CMD.(C1=-2 :COMMAND BIT 1
CMD.(CO== .COMMAND BIT O
BIT DEFINITIONS FOR DEVICE CHARACTERISTICS.
CH.ESS==200 ;ENABLE SKIP TAPE MARKS STOP (STOP AT LOGICAL EOT).
CH.EAI==40 ;ENABLE ATTENTION INTERRUPTS.
CH.ERI==20 ;ENABLE MESSAGE BUFFER RELEASE INTERRUPTS.
DF TSCH==CH.EA] ;DEFAULT CHARACTERISTICS CODE.

;THE FOLI OWING INDICATES THE RELATIVE POSITIONS OF THE STATUS WORDS
;IN THE MESSAGE RUFFER.

MS.RF(C==4 JRESIDUAL FRAME COUNT.
MS.XS0==6 JEXT STATUS REG 0
MS.XS1==10 JEXT STATUS REG 1
MS.XS2==12 SEXT STATUS REG 2
MS.XS3==14 JEXT STATUS REG 3

;THE FOLLOWING ARE BIT DEFINITIONS FOR EXTENDED STATUS REGISTER 0.
X0. TMK==100000 ; TAPE MARK.
X0.RLS==40000 JRECORD LENGTH SHORT.
XQ.LET=-20000 .LOGICAL EOT.
X0.RLL==10000 ;RECORD LENGTH LONG.
X0.ONL==100 JON LINE BIT.

X0.80T== ;BOT BIT.

X0.E0T== JEOT BIT.

;THE FOLLOWING ARE BIT DEFINITIONS FOR EXTENDED STATUS REGISTER 3.
X3.DCKk==10 JDENSITY (HECK.

oV
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000337

000000
000002
000004
000006

000340
002366
000010

000016
002750
000020
010000

000260
177700
000007
000020
000020
153624
032561
177774
177740

100013

104001

104401

104005

104105

104010

1044170
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X3.RNY==337 ; CAPSTAN RUNAWAY UDIAG ERROR CODE.

;THE FOLLOWING DEFINITIONS SHOW THE RELATIVE POSITIONS OF THE COMMAND
;PACKET ENTRIES.

CP.(MD== ; CMDPKT+0==TS04 COMMAND.

CP.ADL==2 ;CMDPK T+2==BUFFER ADDRESS LOW.

CP.ADH==4 :CMDPKT+4==BUFFER ADDRESS HIGH.

CP.CNT== ;CKDPKT+6==BYTE/FILE/RECORD COUNT

; MISCELLANEOUS DEFINITIONS.

INTPRI==PR]07 ;PRIORITY TO BE USED IN INTERRUPT STATE.

TSBA==TSDB ;DATA BUFFER ADDRESS REGISTER.

SCHCNT==10 ;ARBITRARY BYTE LENGTH FOR CHARACTERISTIC
;BUFFER LENGTH. (EVEN #)

MSGCNT==16 ;MESSAGE BUFFER LENGTH IN BYTES. (EVEN #)

DIABLK==DATAWT ;WRITE BUFFER ALSO USED FOR DIAG CMD.

DIACNT==20 ;DIAGNOSTIC COMMAND BUFFER EXTENT.

DATCNT==4096. sMAXIMUM RECORD LENGTH IN BYTES,

;THIS COUNT SHOULD BE A MULTIPLE OF 256 TO INSURE
;PROPER READ/WRITE BUFFER ALLOCATION BY THE SUPER.

CNTLEN==CNTEND-CNTBGN .LENGTH OF STATISTICAL COUNTER ARtA.
RNOPS(==177700 ;RANDOM # OF OPERATIONS MASK.

RANP==7 ;CODE TO SELECT RANDOM PATTERN,

RRECL==16. ;READ RECOVERY ATTEMPT LIMIT,

WRECL==16. ;WRITE RECOVERY ATTEMPT LIMIT.

RANB(==153624 ;CONSTANT USED TO RESET RANDOM # GENERATOR BASE.
RANS(C==32561 ;CONSTANT USED TO RESET RANDOM # SAVE LOCATION.
NINUSE==177774 ;NOT IN USE CODE FOR DEVICE STATE TABLE.

NCMD . (==A(CK.C!CVC.C!OPP.C.SWB.C'MOD.C3!MOD.C2!MOD.C1'MOD.CO'IE.C!FMT.CT1.FMT_CO
;NOT "'COMMAND'' BITS.

;THE FOLLOWING DEFINES THE COMMAND WORD FOR EACH TS04 COMMAND.

DRI==  ACK.C.CMD.C3!CMD.C1!CMD.CO
;DRIVF INIT.

RDF--  ACK.C.BRF.C!CMD.CO
JREAD FORWARD

RDR=-  ACK.C!BRF.C!MOD.CO.CMD.CO
;READ REVERSE

WRT--  ACK.C!BRF.C!CMD.CO!CMD.C?
JWRITE COMMAND

WIv-=  ACK,C!BRF.C!VFY.C!CMD.CO:!CMD.(C2
JWRITE VERIFY

SRF==  ACK.C!BRF.C!CMD.C3
;SPACE RECORD fORWARD

SRR==  A(K.(C'BRF.C!MOD.CO!CMD.C3
s SPACE RECORD REVERSE
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SR
105401
125407
105001
25001
105005
102010
100012
100011
101011
105010
105410
100017
100411
100412
101012

140004
100006
000040
002020
177777
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RNR==

RNF ==

RPF ==

RPR==

WRR==

RWD=~

MBR-=

WIM==

WTR==

SFF==

SFR==

GES-=

ERS=-

UNL =-

CLN--

SCH==

DIA=-

DLY-=
END==

ACK.C!BRF.C.MOD.C1!MOD.CO!CMD.CO
;READ REV RETRY1 - REREAD NEXT REVERSE, IE.

ACK.C'BRF.C!OPP.C!MOD.C1'MOD.CO.CMD.CO

;READ REV RETRYZ - RERFAD NEXT FORWARD, [E.READ FORWARD, SPACE REVERSE

ACK.C!BRF.C!MOD.CT!CMD.CO

;READ FWD RETRY1 - REREAD PREVIOUS FORWARD, IE. SPACE REVERSE, READ FORW

ACK.C!BRF,C!OPP,.C!MOD.C1!CMD.CO

;READ FWD RETRYZ - REREAD PREVIOUS RE'/ERSE, [E. READ REVERSE, SPACE FORW

ACK.C!MOD.C1!BRF.C!CMD.C2!CMD.CO
;WRITE RETRY

ACK.C!MOD.C2!CMD.C3
;REWIND COMMAND

ACK.C!CMD.C3!CMD.CY
;MESSAGE BUFFER RELEASE

ACK.C!CMD.C3!(MD.CO
JWRITE TAPE MARK.

ACK.C'MOD.C1!CMD.C3.CMD.CO
JWRITE TAPt MARK RETRY.

ACK.C!BRF.C'MOD.CT1!CMD.C3
:SPACE FILE FORWARD

ACK.C'!BRF.(C!MOD,CO!MOD.C1!CMD.C3
;SPACE FILE REVERSE

ACK.C!CMD.CO!CMD.C1!CMD.C2!CMD.C3
;GET EXTENDED STATUS

ACK.C'MOD.CO!CMD.C3!CMD.CO
JERASE 3 INCHES OF TAPE

ACK.C!MOD.CO!CMD.C3!CMD. (1
sUNLOAD COMMAND

ACK.C.MOD.CY!CMD.C3.(MD. (T

;ERASE TAPE.
ACK.C.CVC.C!CMD. (2 ;SET DEVICE CHARACTERISTICS.
ACK.C!CMD.C2!(MD.CT <DIAGNOSTICS.
JMP ., ( JJUMP TO *N''TH COMMAND
DLY.C ;DELAY 'N'' MS,

1777727 JEND OF COMMAND SEQUENCES

SEQ 0057

SPACE FWD, READ REVERSE
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002214
002216
002222

002224
002226
002230
002232

002234

002240

002244
002246

002250
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002224
000000

000L07
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.SBTTL

¢4

GLOBAL DATA SECTION

* THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
* IN MORE THAN ONE TEST.

" -

> STORAGE FOR DEVICE REGISTERS

L$DR::
L$DRST::

EMDPKT::

éSCPK::

éRCPK::

éUCPK::

MSGPKT: :

DEVREG 0.0

COMMAND PACKET,

- .+38177774 ;JMUST BE ON MOD 4 BOUNDRY.

¢ ;1ST WORD IS 7S04 COMMAND.
;ZND WORD IS THE BUFFER LOW ADDRESS.
23RD WORD IS THE BUFFER HIGH ADDRESS.

OO0

GET STATUS COMMAND PACKET,

- +38177774 ;JMUST BE ON MOD 4 BOUNDRY,
.WORD  GES

MESSAGE BUFFER RELEASE COMMAND PACKET,

= .+38177774 JMUST BE ON MOD & BOUNDRY.
.WORD  MBR

REWIND COMMAND PACKET (USED IN ERROR RECOVERY ONLY)

= .+38177774 JMUST BE ON A MODULE 4 BOUNDARY.
.WORD  RWD
.WORD 1

WORK AREA FOR ANALYSIS OF MESSAGE PACKET CONTENTS.

Bikw 7 21ST WORD:: MESSAGE TYPE.
J2ND WORD:: DATA FIELD LENGTH.
;3RD WORD:: RESIDUAL FRAME {OUNT.
;4TH WORD:: XSTATO
JS5TH WORD:: XSTATI1
:6TH WORD:: XSTAT?
:7TH WORD:: XSTAT3

;4TH WORD IS THE BYTE/RECORD/FILE COUNT,.

SEQ 0058
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CZTSHA.P11 28-DEC~-78 14:34 GLOBAL DATA SECTION SEQ 0059
S;Sg ; MESSAGE PACKETS.
2730 002266 000007 MSGPKO:: .BLKW 7 ;MESSAGE PACKET FOR DEVICE #0
2731 002304 000007 MSGPK1:: .BLKW 7 :MESSAGE PACKET FOR DEVICE #1
2732 (002322 000007 MSGPK2:: .BLKW 7 :MESSAGE PACKET FOR DEVICE #2
S;gz 002340 000007 MSGPK3:: .BLKW 7 :MESSAGE PACKET FOR DEVICE #3
S;gg ; SET CHARACTERISTIC BLOCK.
2737 002356 002266 SCHBK : : MSGPKO :1ST WORD:: MSGPKT ADDR LO(SET UP BY EXCUTE ROUTINE).
2738 002360 000000 0 :2ND WORD:: MSGPKT ADDR HI.
2739 002362 000016 MSGCNT :3RD WORD:: MSG BUFFER LENGIH (BYTES)
%;29 002364 000040 CH.EAI] ;4TH WORD:: CHARACTERISTICS WORD(SET BY SETUP ROUTINE).
2742 ; TSO4 REGISTER ADDRESSES.
2743
2744
2745 002366 000004 TSDR:: .BLKW 4 :TS04 DATA BUFFER ADDRESSES.
2746 002376 (000004 TSSR:: .BLKW 4 :TS04 STATUS REGISTER ADDRESSES.
5;2; 002406 000004 TSVLT:: .BLKW & ;1504 VECTOR ADDRESSES.
S;gg : ADDRESSES OF MESSAGE PACKETS.
2751 002416 002266 MSGPKA: : MSGPKO :DEVICE 0.
2752 002420 002304 MSGPK 1 ;DEVICE 1,
2753 002422 002322 MSGPK2 :DEVICE 2.
S;gg 002424 002340 MSGPK3 ;DEVICE 3.
%;2? : ADDRESSES OF INTERRUPT HANDL ING ROUTINES.
2758 002426 005674 TSGINT:: TSGINO :DEVICE 0.
2759 002430 005710 TS4IN] :DEVICE 1.
2760 002432 005724 TS4IN2 ;DEVICE 2.
S;g; 002434 005740 TS4IN3 :DEVICE 3.
%;%2 : 1S04 CODE LEVE.S, WwILL BE STORED AFTER SCH CMD IN BASIC FUNCTION TEST
2765 (002436 000000 TS4CL:: Q :DEVICE 0
2766 002440 000000 0 :DEVICE 1
2767 002442 000000 0 :DEVICE 2
S;gg 002444 000000 0 ;DEVICE 3
2770 ; UNIT NUMBERS OF ALL DEVICES BEING TESTED(1-4).
2771 ; wHEN DEVICE IS NOT [N USE, IT,S LOCATION WILL = -3,
g;;% : RS WILL ALWAYS CONTAIN THE PRESENT LOGICAL UNJT NUMBER X 2.
2774 002446 177774 DEVTBL:: .WORD NINUSE
2775 002450 177774 .WORD  NINUSE
2776 002452 177774 LWORD  NINUSE
2777 002454 177774 .WORD  NINUSE

2778 Q0245¢ 177777 .WORD  END

Y]
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002460
000020

000000

SEQ 0060
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COUNTER AREA.
CNTBGN=,
WRB(:: .BLKW 20 JBYTES WRITTEN.
RRB(:: .BLKW 20 ;BYTES READ REV.
RFBC:: .BLKW 20 ;BYTES READ FWD.
WRREC:: .BLKW 4 ;RECOVERABLE WRITE ERRORS.
WRUNR:: .BLKW & cUNRECOVERABLE WRITE ERRORS.
RRREC:: .BLKW 4 ;RECOVERABLE READ REV ERRORS.
RRUNR:: .BLKW 4 ;UNRECOVERABLE READ REV ERRORS,
RFREC:: .BLKW 4 ;RECOVERABLE READ FWDERRORS.
RFUNR:: .BLKW 4 ;UNRECOVERABLE READ FWD ERRORS.
PASCNT:: .BLKW 4 ;PASS COUNT.
SCCNT:: .BLKW 4 sSPECIAL CONDITION COUNT.
VFYCNT:: .BLKW 4 ;COUNT OF TSO4 WRITE VERIFY ERRORS.
HRDCNT:: .BLKW 4 ;COUNT OF # OF TIMES WE SAW hARD ERRORS.
{NTEND=, ;END OF STATICTICAL COUNTERS.
RECCNT:: .BLKW & :NUMBER OF RECORDS FROM BOT(CLEARED ONLY ON REWIND).

DATAWT : :
DATARD: :
NCNT ::
NCNT::
BRFCNT: :
CMDWRD : :
CMDSAV: :
PCMDWD : :
(MDLG::
LENMSK : :
RANB: :
RANS: :
TIME::
TIMEZ::
JLOOP: :
JLOC: :
PATERN: :
CTCC::
RSSAVE : :

THE FOLLOWING ARE THE DEFINITIONS OF VARIABLES
USED BY THE PROGRAM.

.WORD 0 ;WRITE BUFFER ADDRESS.
.WORD O ;READ BUFFER ADDRESS.
.WORD 0 ;STORAGE FOR VALUE OF N.
.WORD O ;TEMP STORAGE FOR VALUE OF N.
.WORD O ;STORAGE FOR BPCR VALUE.
.WORD END ;CONTAINS COMMAND WORD BEING EXECUTED PRESENTLY.
.WORD END ;SAVE LOCATION FOR CMD WORD DURING ERROR RECOVERY
.WORD END ;CONTAINS PREVOUS COMMAND WORD.
.WORD 0 ; CURRENT COMMAND LOGGING CODE.
.WORD 0 ;RANDOM WRITE LENGTH MASK, TO BE SET UP BY TESTS
. WORD 153624 ;RANDOM # GENERATOR BASE.
.WORD 32561 JRANDOM # SAVE LOCATION.
WORD O ;TIME COUNT 1.
.WORD O ;TIME COUNT 2.
WORD O ;JMP COMMAND LOOP COUNT.
.WORD O ;JMP COMMAND LOCATION COUNT.
.WORD 0 JPATTERN SELECT CODE.
.WORD 0 ; CURRENT TERMINATION CLASS CODE.
.WORD O .LOCATION FOR SAVING CURRENT DEVICE POINTER.
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C2TSHA.PI O8~DEC~78 14:34 GLOBAL DATA SECTION SEQ 0061
2821 ; ERROR FLAG AREA, THESE FLAGS ARE CLEARED DURING INITIALIZATION AND
Sggg : AFTER EACH COMMAND IS COMPLETED.
2824 003016 BONFLG=.
2825 003016 00000C RETRYC:: .WORD O :# OF RECOVERY ATTEMPTS EXECUTED.
2826 003020 000 RECLOG:: .BYTE 0 ;RECORD COUNT HAS BEEN UPDATED FOR THIS RECORD.
2827 003021 000 ERLOG:: .BYTE O ;DATA BYTES AND ERRORS HAVE BEEN LOGGED FOR THIS RECORD.
2828 003022 000 RWERR:: .BYTE 0 READ/WRITE ERROR HAS OCCURED.
2829 003023 000 UNREC:: .BYTE 0 ;UNRECOVERABLE ERROR HAS OCCURED.
2830 003024 000 ERRREC:: .BYTE ( ;ERROR RECOVERY MODE.
2831 003025 000 DROPED:: .BYTE O ;CURRENT UNIT HAS BEEN DROPPED
2832 .EVEN
Sggz 003026 ENDERF =,
%g%g : ADDITIONAL FLAGS, THESE FLAGS ARE CLEARED DURING INITIALIZATION.
2837 003026 000004 NTFLG:: .BLKW 4 ; INTERRUPT OCCURRED FLAGS FOR EACH DEVICE.
2838 003036 000 RANDOM:: .BYTE O :RANDOM EVERYTHING FLAG.
2839 003037 000 VFYFLG:: .BYTE 0 :SET DURING WRITE/VERIFY COMMAND.
2840 003040 000 EOTFLG:: .BYTE O ;EOT HAS BEEN REACHED ON THIS PASS
2841 003041 000 RPTFLG:: BRYTL O ;PERFORMANCE REPORT HAS BEEN REQUESTED.
2842 003042 000 SWRFLG:: .BYTE O ;ENABLES SWAP BYTE FUNCTION WHEN NOT EQUAL TO 2ERO.
ngz 003043 000 IRE:: .?;gg 0 SINHIBIT RESIDUAL FRAME COUNT ERROR REPORT.
ngg 003044 ENDFLG-.
%gzg ; ADDITIONAL +LAGS, THESE FLAGS ARE CLEARED ONLY AFTER BEING CHECKED.
2849 003044 000 STAFLG:: .BYTE O ;START FLAG - SET BY INIT CODE IF STARTING.
2850 003045 000 PWRFLG:: ,BYTE ;POWER FAILURE FLAG - SET ONLY DURING INIT.

2851 .EVEN

r—~ o~
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160004
000040
000001
000000
104105
010000
000012
000007
104105
010000
000012
000007
104105
010000
000012
000007
104105
010000
000012
000007
000004
177777
1727777
177777
177777
177777
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cTHE FOLLOWING IS THE COMMAND SEQUENCE TABLE. THE TABLE
sHAS DEFAULT VALUES AT PROGRAM LOAD AS SHOWN. THESE VALUES
;CAN BE UPDATED BY A TEST OR BY OPERATOR INPUT,

CMDSEQ:: .WORD
WORD

-WORD

CMDSE2::

WORD
.WORD

.WORD
.WORD
.WORD
.WORD
.WORD
.w JRD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD

SEQEND: :

BLKW
.WORD

. WORD
.WORD
.WORD
.WORD

SCH
%H.EAI
0

WTv
DATCNT
00012
RANP
WiV
DATCNT
00012
RANP
JTV
DATCNT
00012
RANP
WwTv
DATCNT
00012
RANP

4

END
END
END
END
END

;SET CHARACTERISTICS.

JWRITE VERIFY

JMAX BUFFER LENGTH.

JsTEN TIMES.

JRANDOM PATTERN.

JWRITE VERIFY..

JMAX BUFFER LENGTH.

JTEN TIMES;

;RANDOM PATTERN,

JWRITE VERIFY.

JMAX BUFFER LENGTH.

;TEN TIMES.

JRANDOM PATTERN.

JWRITE VERIFY.

JMAX BUFFER LENGTH.

JTEN TIMES.

JRANDOM PATTERN.

JEXTENSTION TO HOLD 7 MORE CMD.
;SOFT END OF SEQUENCE TABLE.

JHARD END OF SEQUENCE TABLE.

SEQ 006/
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2884 003140
2885 003142
2886 003144
2887 003146
003150

2891 003152
2892 003154
2893 003156
2894 003160
2895 003162
2896 003164
2897 003166
2898 003170
2899 003172
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sTHE FOLLOWING IS THE TSO4 COMMAND TABLE

(MDTBL : :

.WORD DRI
.WORD  RDF
.WORD  RDR
.WORD  WRT
.WORD  WTV
.WORD  SRF
.WORD SRR
.WORD  RAR
.wORD  RNF
.WORD  RPF
.WORD  RPR
.WORD  WRR
.WORD  RWD
.WORD  MBR
.WORD WTM
.WORD  WTR
.WORD  SFF
.WORD  SFR
.WORD  GES
.WORD  ERS
.WORD  UNL
.WORD (LN
.WORD  SCH
.WORD DIA
.WORD  UMP
.WORD  DLY
.WORD  IND

SEQ 0063

;DRIVE INIT.

;READ FORWARD.

JREAD REVERSE.

JWRITE

JWRITE/VERIFY. (WRITE ALL RECORDS, RDR AND

;CHECK DATA ON ALL RECORDS, RDF AND

JCHECK DATA ON ALL RECORDS.)

JSPACE 'N'' RECORDS FORWARD.

;SPACE 'N'°' RECORDS REVERSE.

JREAD NEXT REVERSE. [.E., SPACE FWD, READ REVERSE.
JREAD NEXT FORWARD, 1.E.., READ FORWARD, SPACE REVERSE.
JREAD PREVIOUS FORWARD. I.E., SPACE REVERSE, READ FORWAR
JREAD PREVIOUS REVERSE. [.E., READ REVERSE, SPACE FORWAR
JWRITE RETRY.

JREWIND.

JMESSAGE BUFFER RELEASE

JWRITE TAPE MARK

;WRITE TAPE MARK RETRY.

JSPACE 'W'' FILES FORWARD,

JSPACE 'W'*' FILES REVERSE.

JGET EXTENDED STATUS.

JERASE 3 INCHES OF TAPE.

JREWIND AND UNLOAD.

JCLEAR TAPE.

;SET CHARACTERISTICS.

JDIAGNOSTIC COMMAND.

;JUMP TO THE NTH COMMAND [N THE SEQUENCE.

;DELAY 'N'' MS,

JEND OF COMMAND TABLE
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003226
003232
003236
003242
003246

003252
003256
003262
003266
003272
003276
003302
003306
003312
003316
003322
003326
003332
003336
003342
003346
003352
003356

003362

003366
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051104
003232
042122
003236
042122
003242
051127
003246
052127

003252
051123
003256
051123
003262
047122
003266
047122
003272
050122
003276
050122
003302
051127
003306
053522
003312
041115
003316
052127
003322
052127
003326
043123
003332
043123
003336

003356
041523

003362
044504

003366
066512

M
106
122
124
126

106
122
122
106
106
122
122
104
122
115
122
106
122
123
123
114
116
110

101

120
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THE FOLLOWING TABLE CONTAINS THE ASCII FOR EACH COMMAND.

CMDASC: :

LASCII
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII

.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII
-EVEN
LASCII
.EVEN
LASCI]
.EVEN
LASCI1
LASC]]
.EVEN
LASCI]
.EVEN
LASCII
.EVEN
LASCI]
LASCI]
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII
.EVEN
LASCII

.EVEN
LASCII

.EVEN
LASCI]

/DR1/
/RDF /
/RDR/
/WRT/
/WTV/

/SRF/
/SRR/
/RNR/
/RNF /
/RPF /
/RPR/
/WRR/
/RWD/
/MBR/
/WTM/
/WTIR/
/SFF/
/SFR/
/GES/
/ERS/
/UNL/
/CLN/
/SCH/

/DIA/

/. MP/

SEQ 0064

;DRIVE INIT.
JREAD FORWARD.
JREAD REVERSE.
JWRITE

WRITE/VERIFY. (WRITE ALL RECORDS, RDR AND (HECK DATA
JON ALL RECORDS, RDF AND CHECK DATA ON ALL RECORDS.)

;SPACE 'N'' RECORDS FORWARD.

;SPACE 'N'' RECORDS REVERSE.

;READ NEXT REVERSE. [.E., SPACE FWD READ REVERSE.

;READ NEXT FORWARD, [.E., READ FORWARD, SPACE REVERSE.
:READ PREVIOUS FORWARD. IE., SPACE REVERSE, READ FORWARD
;READ PREVIOUS REVERSE. IE., READ REVERSE, SPACE FORWARD
JWRITE RETRY.

JREWIND.

;MESSAGE BUFFER RELEASE

;WRITE TAPE MARK

;WRITE TAPE MARK RETRY.

;SPACE 'N'' FILES FORWARD.

JSPACE "N'' FILES REVERSE.

;GET EXTENDED STATUS.

;ERASE 3 INCHES OF TAPE,

JREWIND AND UNLOAD.

;CLEAN TAPE.

.SET CHARACTERISTICS. WHERE BRF=200, 40, 20, 0.
;SEE TS11/7S04 PROGRAMMING SPECIFICATION FOR DESCRIPTION

;DJAGNOSTICS. SEE TS11/T7S04 PROGRAMMING SPECIFICATION
;FOR DESCRIPTION. ODT MUST BE USED TO LOAD DIAGNOSTIC D
;INTO THE WRITE BUFFER BEFORE THIS CMD IS ISSUED.

JUMP TO THE NTH COMMAND IN THE COMMAND
s SEQUENCE TABLE, WHERE N [S DEFINED IN




GLOBAL
CZTSHA

2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981

2982
2983
2984
2985
2986
2987

AREAS
P11

003372

003376

003402

MACY11 30A(1052)
28-DEC-78 14:34

003372

046104

003376

0467105

003402

000102
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sTHE # OF OPERATIONS.
.EVEN

LASCII /DLY/ JDELAY "W MS, WHERE N IS DEFINED IN
cTHE # OF OPERATIONS.

.EVEN

oEQ\SIg'{‘I /END/ ;END OF COMMAND SEQUENCE.

:tttttttttttiitit*t*t*iiii*'ttﬁttttt*ﬁttl*ttttl*tttttttttttittttttttttt*
SRR AN AATA R AR AR AR AR ANE N AN AR RARR RN AN A A AN RAA AN NN AR AR AR RN AN A AR AR AR

PATCH AREA
BLKW  66.

SRR AR R AN R AR AR AR R AR AR AR A AR A AR AR RN RN AR A RAN AR AR RANRA NN AR AL
MALAEARARALAARLAS LSRRl dlsl il it sttt ittt ittt ddl)

SEQ 0065




GLOBAL AREAS
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3008

003606
003606

003614
003625

003702
003742

0046012
004041
004062
004116
004133
004152
004216
004262
004302
004330
004345
004367
004413
004433
0046455
004501
004543

MACY11 30A(1052)
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051524

045
003702
054130
046503

045
004576

032060
022516

020130
020104

020130
020117
042504
020103
030123
051124
042524
041516
040524
044440
050101
047517
050101
041505
051116
022516
022516
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042040
052501

046503
040520

040504
051524

052123
053117
041505
052501
040501

GLOBAL TEXT SECTION
.SBTTL GLOBAL TEXT SECTION

(44
. THE GLOBAL TEXT SE
; MESSAGES, AND ASCI
. MORE THAN ONE TEST

CTION CONTAINS FORMAT STATEMENTS,
I INFORMATION THAT ARE USED IN

° NAMES OF DEVICES SUPPORTED BY PROGRAM

’ DEVIYP <TS04>
LSDVTYP: :

. FORMAT STATEMENTS USED IN PRINT CALLS

NLIST BEX
DESCM:: ,ASCIZ /1S04 DRT/

CODELM:: .ASCIZ /ZNXAUNIT ZD1XS22ATS04 CODE LEVEL = PXO3XNIN/

.EVEN
HALTM:: _ASCIZ /XXX CMD - TYPE <CR> TO CONTINUE/

CMDPKM: : _ASCIZ /CMD PACKET ADR NOT ON MODULO &4 BOUNDRY/

.EVEN
WIVERM: : _ASCIZ /XXX DATA COMPARE ERROR/
TOERM:: ._ASCIZ /NO TSO4 RESPONSE/
SCERM:: _ASCIZ /UNDEFINED SPECIAL CONDITION/
RFCERM:: _ASCIZ /RFC NON ZERO/
NSSRM:: _ASCIZ /7S04 NOT READY/
RLEXM:: .ASCIZ /RETRY LIMIT EXCEEDED ON ABOVE ERROR/
ATTNM:: _ASCIZ /ATTENTION CONDITION - UNIT OFF LINE/

FUNRM:: _ASCIZ /FUNCTION REJECT/

FATSM:: _ASCIZ /FATAL SUBSYSTEM ERROR/

NOINTM:: _ASCIZ /NO INTERRUPT/

TSAM:: _ASCIZ /TAPE STATUS ALERT/

TOOMM:: _ASCIZ /TOO MANY INTERRUPTS/

RNYM:: _ASCIZ /CAPSTAN RUNAWAY/

RERM:: _ASCIZ /RECOVERABLE ERROR/

URERM:: .ASCIZ /UNRECOVERABLE ERROR/

DROPDM: : _ASCIZ /XINXAUNIT XD1XA HAS BEEN DROPPEDXN/
AUDRPM: : _ASCIZ /ZNXAALL UNITS DROPPEDXNXN/

LIST  BEX

SEQ 0066




SR
£

:

Sgaasss
NN AN = O

eletetetets,
ROMORD 2 5 5
N —O000~

3046

3048
3049

AS

©
=+

1

004576
004576

004576
004644

004650

004746
004746

004750
004750

004750
005004
005024
005044
005110
005144
005164
005224

005230

005322
005355
005432
005470
005475
005502
005510
005554

005604
005604

MACY11 30A(1052)
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040445 047125 052111

004746

040445

040445

045
047445
047445

045
047445
0606445
047445

054130

051120
041501
022466
022466
033117
022466
051530
022466

020130
053105
042115
031
047

03

LS00
St el O —

PNON = I =ahy
WHONNONWN

6

15:33 PAGE 70
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.SBTTL GLOBAL ERROR REPORT SECTION

s +4

; THE GLOBAL ERROR REPORT SECTION CONTAINS THE PRINTB AND PRINTX CALLS
. THAT ARE USED IN MORE THAN ONE TES7T. IT ALSO INCLUDES THE ASCII MESSAGES
; THAT ARE USED BY THE PRINTB AND PRINTX CALLS..

DTAERM:

DTAER?:

BGNMSG

PRINTB
EXIT

NLIST
.ASCIZ
LLIST
.EVEN

ENDMSG

L10002:

BGNMSG

STAERM: :

STAER1:

STAER7:
STAERZ2:
STAER3:
STAERS :

STAERO:
STAERG:

L 10003:

PRINTB
PRINTX
PRINTX
PRINTX
PRINTX
PRINTX
PRINTX
EXIT

.NLIST
LASCIZ
.EVEN

.ASCIZ
.ASCIZ
.ASCIZ
.ASCI1I
LASCII
.ASCIZ
LASCIZ
.ASCIZ
LLIST

.EVEN

ENDMSG

DTAERM

#DTAER1,DEVTBL (R5) ,<B,TIME1>,<B,TIME2>,R2,RECCNT(RS)
MSG

BE X
;%:UNIT AD1%ZA  WAS:XBBXA S/B:XBBXA BYTE:XD4%A RECORD:ZDSAN''

STAERM

#STAER] ,DEVTBL (R5) ,PASCNT (R5) ,RECCNT(RS)

#STAER?

#STAER?Z

#STAER3, CMDPKT ,aTSDB(RS) ,MSGPKT+MS . RFC,a8TSSR(RS5),CTCC
:g;:ggg.CHDPKT+2.CMDPKT+4.CMDPKT+6
;géAER6,MSGPKT+MS.XSO,MSGPKT+MS.XS1.MSGPKT*MS.XSZ,MSGPKT+MS.XS3

BEX
/XAXXX CMD FAILED - UNIT XD1%S3XAPASS:¥DSXS3XARECORD : XDSAN/

/XAPREVIOUS CMD WAS XXX AN/

/ XACMDPKTXS2XATSBAXSSL XARF CXSSXATSSRXS3XATCCAN/
/X062S52%06%XS2X06%S2X06XS2%D 1IN/

/X06IN/

/X06AN/

/X062AN/

/ XAXSTOXSLXAXSTT1XSLXAXST2 XS4 RAXST 3AN/
égg6%522061521061521061N/

SEQ 0067




GLOBAL
CZTSHA

AREAS
PN

005606

005606
005606

005612

005672
005672

6
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040445

NURTYM: :

042522 047503 NURTYT:

L10004:

BGNMSG
EXIT
.NLIST
LASCIZ
LLIST
.EVEN

ENDMSG

GLOBAL ERROR REPORT SECTION

NURTYM
MSG
BE X

égQRECOVERED FROM ABOVE ERROR ON RETRY AXDZ2%A.%N/

SEQ 0068




GLOBAL
CZTSHA

3059
3069
3061

3063

AREAS
P11

005674
005674
005674
005702
005706
005706

005710
005710
005710
005716
005722
005722

005724
005724
005724
005732
005736
005736

005740
005740
005740
005746
005752
005752

MACY11 30A(1052)
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.SBTTL GLOBAL SUBROUTINES SECTION

s+t

6

; THE GLOBAL SUBROUTINES SECTION CONTAINS THE -SUBROUTINES

; THAT ARE USED IN MORE THAN ONE TEST.

MODULES TO HANDLE TSO4 INTERRUPTS.

BGNSRY TS4INO
TS4INO: :
SETPR]I INTPR!

LET INTFLG := INTFLG + #]

ENDSRV
L10005:

BGNSRV TS34IN1
TS&4INT::
SETPR]I INTPRI

LET INTFLG+2 := INTFLG+2 + M

ENDSRY
L10006:

BGNSRV  TS4INZ2
TSGIN2::
SETPR] INTPRI]

LET INTFLG+4 := INTFLG+4 + #1

ENDSRV
L10007:

BGNSRY TS4IN3
TS&IN3::
SETPRI INTPR]

LET INTFLG+H := INTFLGe6 + ¥

ENDSRV
L 10010:

.DEVICE 0.

JSET INTERRUPT
;SET INTERRUPT

JDEVICE 1.

;SET INTERRUPT
;SET INTERRUPT

;DEVICE 2.

JSET INTERRUPT
JSET INTERRUPT

;DEVICE 3.

;SET INTERRUPT
;SET INTERRUPT

PRIORITY.

OCCURRED FLAG.

PRIORITY.

OCCURRED FLAG.

PRIORITY.

OCCURRED FLAG.

PRICRITY.

OCCURRED FLAG.

SEQ 0069




GLOBAL
CZTSHA

3095
3096
3087
3098
3099
3100
3101
3102
3103

3104
3105

NN NN NN N NN NN NN
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AREAS

MACY11 30A(1052)
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005754
005760
005764
005770
005774
005776

006000

006010
006014
006016

012721
012721
012721
005721
000207

005721
000207

140004
000040
0000C1

29-DEC-78

SET(H::

SETRW: :
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SUBROUTINE TO STORE A

SET CHARACTERISTIC COMMAND AS

THE FIRST ENTRY IN THE SEQUENCE TABLE.

INPUTS:
OQUTPUTS:

REGISTERS:

CALLS:

LET R1
MOV
0
MOV
TST
RTS PC

SUBROUT I
INPUTS :
OUTPUTS:

:= #CMDSEQ

#SCH,(R1)+
#DFTSCH, (R1)+
#1,(R1)+
(R1)+

s INIT COMMAND SEQUENCE TABLE POINTER.
sTHIS CODE SETS UP A SET CHARA(CTERISTIC
;sCOMMAND AS THE FIRST COMMAND [N THE

s SEQUENCE TABLE.

;SKIP PATTERN LOCATION.

NE TO STORE A REWIND COMMAND [N THE SEQUENCE TABLE

REGISTERS:

CALLS:

LET (R1)
LET (R1)
LET (R1)
TST (R1)
RTS

‘. .
‘. .
+ »
+
P

ARWD
1
#1

NI

;CMD = REWIND.
:BRF .

;# OF OPERATIONS.
;SKIP PATTERN.
;RE TURN

SEQ 0070
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:
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: SgE??g£1~E TO EXECUTE ALL COMMANDS IN THE SEQUENCE TABLE ON ALL
INPUTS :
ggg?g;gés R2 = TERMINATION INDICATOR (O=END OF TABLE,1-EQT)
; CALLS: CMDAC ,SETUP,EXECUTE ,GOWAI T, CKHAE ,NEXTU.F IRSTU, VF YDAT.
006020 EXALL:: LET R1 := #CMDSEQ :INIT SEQUENCE TABLE POINTER.
006024 WHILE (R1) NE #END DG ;WHILE THERE ARE CMDS IN THE SEQUENCE TABLE.
006032 004737 006450 JSR  PC,SETUP ;GO SETUP THE COMMAND BLOCK.
006036 WHILE NCNT NE #0 DO ;WHILE THERE ARE RECORDS REMAINING:
006044 004737 006360 JSR PC,CMDAC ;STORE CMD ASCII IN ERROR MESSAGE.
006050 IFB RANDOM NE #0 THEN :1F IN RANDOM MODE :
006056 IF CMDWRD EQ #WRT THEN JIF CMD IS A WRITE THEN:
006066 IFB VFYFLG NE #0 THEN  ;IF DATA IS TO BE VERIFIED THEN:
006074 LET BRFCNT := RANS CLR.BY #177740 :ALLOW BYTE COUNT OfF 16-31.
006110 FLSE ;ELSE If DATA IS NOT TO BE VERIFIED:
006112 LET RANB := RANB + RANS
006120 "ET RANS := RANS + RANS
006126 LET BRFCNT := RANS CLR.BY LENMSK ;SET UP RANDOM LENGTH
006142 ENDIF
006142 IF BRFCNT LT #*D16 THEN ;DC NOT ALLOW BYTE COUNT OF LESS THAN 16.
006152 LET BRFCNT :- #20 CHANGE 0O TO 16 BYTES.
006160 ENDIF
006160 LET CMDPKT+CP.CNT := BRFCNT ;MOVE BRF TO CMD PACKET.
006166 ENDIF
006166 ENDIF
006166 004737 012300 JSR PC,FIRSTU :SET UP FOR FIRST UNIT.
006172 IF DEVIBL(RS) EQ #END THEN :IF ALL DEVICES HAVE BEEN DROPPED:
006202 DOCLN :DO CLEAN CODE + TERMINATE PASS.
006204 ENDIF
006204 WHILE DEVTBL(R5) NE #END DO ;WHILE THERE ARE MORE DEVICES:
006214 004737 007316 JSR PC.,EXCUTE :GO EXECUTE THE COMMAND.
006220 004737 012326 JSR PC,NEXTU ;FIND NEXT UNIT IN TEST CYCLE.
006224 ENDDO
006226 IFB RPTFLG NE #0 THEN ;IF REPORT HAS BEEN REQUESTED THEN:
006234 LET RPTFLG :B= #0 :CLR THE FLAG,
006240 DORPT :PRINT THE PERFORMANCE REPORT.
006242 ENDIF :
006242 004737 012300 JSR PC,FIRSTU ;SET UP FOR FIRST ULNIT.
006246 WHILE DEVTBL(RS) NE #END DO ;WHILE THERE ARE MORE DEVICES:
006256 004737 007600 JSR PC,GOWAIT ;GO WAIT FOR INTERRUPT + CHECK FOR ERRORS.
006262 IF #X0.EOT SETIN MSGPKT+MS.XSO THEN :IF AT EOT:
006272 LET EQOTFLG :B= #1 :SET EOT FLAG.
006300 ENDIF
006300 004737 012326 JSR PC.NEXTU ;FIND NEXT UNIT IN TEST CYCLE.
006304 ENUDO
006306 004737 012672 JSR PC, CKHAE ;CHECK HALT AFTER EACH CMD FLAG.
006312 [FB E0TFLG NE #0 THEN :IF EOT HAS BEEN REACHED THEN:
006320 LE" EOTFLG :B= #0 ;CLR EOT FLAG,
006324 LET R2 := #7 ;SET EOT INDICATORS
006330 000412 B8R EXARTN :RETURN
006332 ENDIF
006332 LET NCNT := NCNT ~ #1 ;UPDATE RECORD COUNT,
006336 LET FCMDWD := (MDWRD :SAVE PREVIOUS COMMAND WORD.

006344 ENDDO
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AREAS

P11

006346

006357
006354
006356
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004737 011540

006207

00020~

00642¢
005232
005234

006422
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EXARTN:

{ MDA( : :

G'MDA::

JSR  P(C,VFYDAT

ENDDO
LET R2 := #0
RTS PC

JIF LAST (MD WAS A WRITE VERIFY,
JVERIFY THE LAST N RECORDS OF DATA.

JSET NORMAL RETURN INDICATOR.
JRETURN,

THEN GO

THIS SUBROUTINE STORES THE ASCII FOR THE CURRENT COMMAND AND PREVIOUS

COMMAND IN THE STANDARD ERROR MESSAGE.

ON ENTRY LOCATION CMDWRD

CONTAINS CURRENT (MD AND LOCATION DCMWD CONTAINS PREVIOUS (MD.

INPUTS :

OUTPUTS

REGISTERS R3, R&.
CALLS: GCMDA
LET R4 := CMDWRD

JSR PC,GCMDA

MOV (R$)+,STAERT+2
MOVB (R3) ,STAER1 +4
LET R4 := PCMDWD

JSR P(,GCMDA

LET STAER7+424 := (R3)+
LET STAER7+26 :B= (R3)
RTS PC

= (MD BINARY,

;GET CMD ASCII.

;MOVE CMD ASCII

JINTO MSG.

JR4 = PREVIOUS CMD BINARY,

JGET CMD ASCII.

JMOVE CMD ASCII

JINTO MSG.

JRETURN, GO EXECUTE NcXT FUNCTION.

SUBROUTINE TO FIND THE ASCII EQUIVILENT OF THE COMMAND IN R4.
ADDRESS OF ASCI!RTST WORD IS RETURNED [N R3,

INPUTS :

OUTPUTS : R3
REGISTERS:

CALLS:

LET R3

:= #0

WHILE CMDTBL{(R3) NE R4 DO

LET R3
ENDDO
LET R3
RTS P(

:= RS + #2

:= R3 SHIFT +1 + #{MDAS(

PRESENT (OMMAND WORD.
APDRESS OF PRESENT COMMAND ASCII.

JINIT CMD TBL POINTER.
JUNTIL CURRENT (MD IS FOUND:
s SEARCH (MD TABLE.

sPOINT TO ASCII FOR THAT (OMMAND.
JRETURN.

SEQ 0072




AREAS
PN

MACY11 30A(1052)
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000461

010203
162703
001017
013737

000427
010203
162703
001011

012737

042737

002224
002232
002760
002224
177740
000010

002226

000001
002752

000004

000010

000006

000020
002750

002754
003010
000005

002750
007030

000100

29-DEC-78
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THIS SUBROUTINE LOADS THE TS04 (OMMAND PACKET FROM ONE

e e We %o N,

SETUP::

2%:

1%:

4%

3%:

5%:

ENTRY IN THE SEQUENCE TABLE.
INPUTS :

OUTPUTS:

REGISTERS: RZ, R3.
CALLS: GENPAT,
LET CMDLG := #0

MOV (R1)+,CMDPKT
MOV (R1) ,CMDPKT+(P_ CNT
MOV {R1) ,BRF(CNT
MoV CMDPKT ,R2

Bi MNCMD . C P2

MOV RZ,R3

SuB #CMD.C3,R3

BNE 2%

MOV (R7) ,CMDPKT+?2
BR 3s

IF CMDPKT £Q AWTM THEN
LET CMDLG :- #°

ENDIF

MOV RZ,R3

SUB #CMD.CO,R3
BNE 1%

MOV DATARD ,CMDPKT+(P.ADL
IF #MOD.CO SETIN CMDPKT THEN
LET CMDLG := #¢

ELSE
LET CMDLG := #6
ENDIF
B8R 3%
MOV RZ,R3
SUB #CMD.(C2.R3
BNE 4%
LET CMDPKT+(CP .ADL := #SCHBK
MOV #SCHCNT ,CMDPKT +(CP, CNT
LET SCHBK+6 := (R1)
BR 33
MOV RZ,R3

SuB #CMD.C1!CMD.C2,R3
BNE 3%

MOV #DIACNT , CMDPKT +CP.CNT
MOV #D]ABLK,CMDPKT+CP, ADL
TST (R1)+

MOV (R1)+ ,NCNT
LET NCNT1 := NCNT
MOV (R1)+ ,PATERN
MOV R2,R3

R
SuB ggﬁD.CO!CHD.C2.R3

MOV DATAWT, CMDPKT+(CP.ADL
JSR PC.,GENPAT
LET (MDLG := #¢
IF AVFY,C SETIN CMDPKT THEN
LET VFY/ G :B- ¥
BIC  #VFY.(C,CMDPKT

SEQ 0073

;CLR CMD LOGGING CODE (DISABLES LOGGING)
;LOAD THE COMMAND WORD.

;LOAD THE BYTE/RECORD/FILE COUNT.

;SAVE BRF FOR THIS COMMAND.

JGET CMD.

.CLR ALL BUT (MD BITS.

;SAVE IT TWICE.

;POSITION COMMAND?

;BR [F NOT.

;MOVE BPCR IN 2ND PKT WORD FOR POSITION (MD.

JIF CMD IS A WRITE TAPE MARK THEN:
;WTM LOGGING CODE IS 2.

;IS IT A READ?

;BR IF NOT.

;IF SO, LOAD THE BUFFcR ADDR.

JIF CMD IS A READ REV THEN:
;LOGGING CODE IS 4.

JELSE = IF CMD IS A READ FWD:
;LOGGING CODE IS 6.

:ggN}%NUE.

;A SET CHARACTERISTICS CMD?

;BR IF NOT.

JSET UP ADR LO FOR SET (HAR.

JSET BUFFER EXTENT

;STORE CHARACTERISTIC CODE IN SCH BLOCK.
s CONTINUE.

JIS IT

;A DIAGNOSTIC «DIA)Y (MD?

;BR IF NOT.

;LOAD BUFFER EXTENT.

;LOAD BUFFER ADR LOW.

JPOINT TO N (NUMBER OF TIMES TC FXECUTE THIS INS
;SAVE N.

;SAVE N.

:?QVETPATTERN (ODE FOR (URRENT (MD.

JA WRITE?

;BR IF NOT.

;LOAD WRITE BUFFER LO ORDER.

;GO GENERATE THE WRITE PATTERN,

JWRITE LOGGING CODE IS 2.

;IF DATA VERIFICATION IS REQUIRED:

;SET VERIFY FLAG.

;CLEAR VERIFY BIT(NOT USED BY HARDWARE ;.

O™m—




_f
£

AREAS MACY11 30A(1052)
PN 28-DEC~78 14:34

006754

006756

006762

006762

006770

00677€

007004

007012

007012 042737 Q04000 0C2224
007020

007026 000207
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ELSE
1 LET VFYFLG :B= #0

ENDIF
LET PCMDWD := CMDWRD
LET CMDWRD := CMDPKT

IFB _SWBFLG NE #0 THEN

LET CMDPKT := (CMDPKT SET.BY #SWB.(

ENDIF

BIC #8RF . C,CMDPKT
LET CMDSAV := (CMDPKT
RTS PC

;1F DATA VERJFICATION IS NOT REQUIRED:
;CLR VERIFY FLAG.

;SAVE PREVIOUS CMD WORD.

; SAVE PRESENT CMD WORD.

;JF SWAP BYTES IS ENABLED:

sSET SWAP BIT IN COMMAND. '

;CLR BRF BIT (INTERNAL ONLY).
;SAVE 1ST WORD OF COMMAND PACKET.
JRETURN.

SEQ 0074




GLOBAL AREAS
CZTSHA.P11

3287

007030
007034
007036
007042
007044
007050
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THIS SUBROUTINE SETS UP AND CALLS THE APPROPRIATE SUBROUTINE TO GENERATE
THE DESIRED PATTERN FOR THE WRITE AND WRITE/VERIFY COMMANDS.

; INPUTS :

: OUTPUTS:

. REGISTERS: R2, R3, R4.

: CALLS: PATRO - PATR?

GENPAT:: MOV PATERN,R3
LET R3 := R3 SHIFT 1 ;SET UP PATTERN ROUTINE POINTER,
MOV BRFCNT R4 ;SAVE BYTE COUNT.
INC R& H
LET R4 := R4 CLR.BY M1 ;
MOV DATAWT ,R2 ;SAVE DATA WRITE BUFFER ADDRESS.
JSR PC,aPATTBL(R3) ;GO GENERATE THE APPROPRJATE PATTERN.
RTS PC JRETURN TO SETUP SUBROUTINE.

;7S04 WRITE PATTERN LOOKUP TABLE. USED TO JSR TO THE
;CORRECT DATA PATTERN GENERATING ROUTINE.

PATIBL: PATRO
PATR1
PATRZ2
PATR3
PATR4
PATRS
PATR6G
PATR7
PATRS

; INCREMENT ING PATTERN. 0 ~ 377.

PATRQ:: LET R3 := #400
1%: LET R4 := R4 - #2 ;DECREMENT WORD COUNT.
8M] 2% :BR I+ DONE.
LET (R2)+ := R3 ;STORE DATA WORD.
LET R3 := R3 + #1002 ;UPDATE PATTERN.
IF R3 EQ #1000 THEN JIF PATTERN HAS WRAPPED AROUND THEN:
LET R3 := #400 JINIT THE PATTERN AGAIN.
ENDIF
BR 1% ;DO IT AGAIN.
2%: RTS PC JRETURN.
JALL ONE'S PATTERN,
PATR1:: MOV #-1,R3 JALL ONES PATTERN;.
IROPAT: LET R4 :- R4 - #2 ;DECREMENT BYTE COUNT,
8M] 1% ,DONE? ,BR IF VYES.
MOV R3,(R2)+ J1F NOT LOAD NEXT BYTE WITH PATTERN.
B8R ZROPAT ;DO IT AGAIN,

1¢: RTS P( JRETURN.

SEQ 0075
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PATR?::

PATRS: :
WwLKZRO:

1%:

PATRS:

PATRS: :

PATR6: :
1%:

2%:

PATR7::

GIT:

PATRS: :

;ALL ZEROES PATTERN.

(LR R3 ;CLR PATTERN REGISTER.

JSR P(C.ZROPAT ;GO GENERATE |T.

RTS PC JRETURN.

;ONE BIT WALKING FROM R TO L IN A FIELD OF ZEROES.

MOV #401,R3 s INIT PATTERN REGISTER.
LET R4 := R4 - #2 sDECREMENT WORD COUNT.

BMI 1% ;BR IF DONE.

MOV R3, (R2)+ sLOAD DATA,

ASL R3 JSHIFT PATTERN.

ADC R3 ;ADD CARRY BACK INTO PATTERN,
BR WLKZRO ;DO IT AGAIN.

RTS PC JRETURN.

sZERO BIT WALKING FROM R TO L IN A FIELD OF 1'S.

MOV 177376 ,R3 ;INIT PATTERN REGISTER.
JSR PC,WLKZRO ;GO GENERATE ;IT,
RTS PC JRETURN.

SJALTERNATING ONE AND ZERO BITS WITH ALTERNATE BYTES
; COMPLEMENTED.

MOV #125125,R3 s INIT PATTERN REGISTER.
JSR PC,ZROPAT ;GO GENERATE IT.

RTS PC sRETURN.

JALTERNATING BYTES OF 000 AND 377.

MOV #177400,R3 JINIT PATTERN REGISTER.
LET R4 :S R4 - #2 sDECREMENT WORD (OUNT.

BM] $ :BR IF DONE.
MOV R3,(R2)+ ;LOAD DATA,
BR 1% ;DO IT AGAIN.
RTS PC JRETURN,

;RANDOM PATTERN GENERATOR
LET R4 := R4 - #2 ;DECREMENT WORD COUNT

BM] GIT “BR IF DONE.
ADD RANS . RANB

ADD RANB  RANS SGET NEW #.
MOV RANS | (R2) + “SAVE #.

BR PATR? “CONTINUE,
RTS PC "RE TURN

NO PATTERN GENERATINN.
RTS PC JRETURN.

SEQ 0076
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: THIS SUBROUTINE INITIATES TSO4 COMMAND EXECUTION

AND CHECKS FOR TSO4 RESPONSE.
INPUTS:
: OUTPUTS:
; REGISTERS:
: CALLS:

EXCUTE:: LET TIME1 := #-1
REPEAT
LET TIME1 := TIME1 - /1
IF TIME1 EQ #0 THEN
JSR P(C ,MOVMSG
LET R2 := #2
LET R4 := ANSSRM
JSR PC,DROPU
BR EXCRTN
ENDIF
UNTIL #TS.SSR SETIN aTSSR(R5)
IF CMDWRD EQ #SCH THEN
LET R5SAVE := RS
JSR  PC,FIRSTU
WHILE DEVTBL(RS) NE #END DO
JSR PC,WSSR
JSR PC.NEXTU

ENDDO
LET R5 := R5SSAVE
LET SCHBK := MSGPKA(RS)
ENDIF
MSGPKA(RS)
#0

LET R3 .
LET R2 :
WHILE R2 NE AMSGCNT DO
LET (R3)+ := #-1
LET R2 := R2 + #2
ENDDO
TSTB DINT
BNE 1%
IFB INTFLG(RS) GT #1 THEN
LET R2 := #15.
LET R4 := #TOOMM
JSR PC.,DROPU
BR EXCRIN
ENDIF
LET INTFLG(RS) := #0
8IS #1E.C,CMDPKT
MOV #CMDPKT ,aTSDB(RS)

IF #TS5.S5R SETIN @TSSR(RS) THEN
JSR™ " "PC.MOVMSG
LE" R2 :- #3
LET R4 := #TOERM
JSR PC.DRUPU
ENDIF
EXCRIN: RTS PC

R2, R3, R4.

1%:

DROPU, MOVMSG, FIRSTU, NEXTU.

:&z{} TIMEQUT COUNTER.
;UPDATE TIMEQOUT COUNTER.
;IF TIMED OUT:

;MOVE CURRENT PACKET MSG.
;ERROR NUMBER.

;MESSAGE ADDRESS.

;DROP THE UNIT,

RETURN.

JWAIT UNTIL DEVICE IS READY.

;IF WE ARE DOING A SET CHAR CMD THEN:
;SAVE CURRENT DEVICE POINTER.
;FIND FIRST UNIT.

;WAIT FOR UNIT READY OR TIME OUT,
;FIND NEXT UNIT,

JRESTORE CURRENT DEVICE POINTER.
;SET UP ADR OF MSG PKT [N SCH BLOCK.

;ADR OF THIS UNIT'S MSG PACKET.
;CLR COUNTER.

;WHILE THERE ARE MORE LOCATIONS:
JINIT THE MSG PACKET WITH ALL 1°'S
;UPDATE COUNTER.

ARE INTERRUPTS DISABLED.
;BR IF YES.
;IF _MORE THAN ONE INTERRUPT HAS OCCURED:
;ERROR NUMBER,
;MESSAGE ADDRESS.
;DROP THE UNIT
;RETURN - UNIT HAS BEEN DROPPED.

;CLR INTERRUPT FLAG FOR THIS DEV.
;SET INT ENABLE BIT.

sLOAD TSD8 WITH CMDPKT ADDRESS
sTHIS INITIATES COMMAND EXECUTION.
;IF READY DID NOT DROP THEN:

sMOVE CURRENT MESSAGE PACKET TO COMMON.

;ERROR NUMBER.
JMESSAGE ADDRESS.
;DROP THE UNIT

JRETURN,

SEQ 0077
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3444 : THIS SUBROUTINE WAITS FOR THE TSO4 INERRUPT OR DONE BIT TO SET AND ALLOWS THE
2445 : OPERATOR TO TRANSFER COMROL TO THE SUPERVISOR.

346 ; UPON APPEARANCE OF THE INTERRUPT OR DONE, CHECK TSSR FOR STATUS ERRORS,
3447 ; LOG BYTES AND ERRORS AND PERFORM ERROR RECOVERY IF NESSASARY.

3448 ; INPUTS :

3449 ; OUTPUTS:

3450 : REGISTERS: R2, R3.

%22% ; CALLS: DROPU, MOVMSG, RECUD, CHKERR, LOG, CLRERR.

3453 007600 GOWAIT:: LET TIMET := #-1 ;INIT TIME OUT COUNTER.

3454 007606 REPEAT “REPEAT UNTIL INTERRUPT OCCURES:

3455 007606 BREAK *GO TO THE SUPER TO ALLOW TTY INPUT.
3456 007510 IF CMDWRD EQ #RWD THEN *IF COMMAND WAS REWIND THEN:

3457 007620 WAITUS 100. *WAIT AN EXTRA 10 MSEC EACH LOOP.

3458 007626 ENDIF

2459 007626 IFB DINT EQ #0 THEN ;IF INTERRUPTS ARE ENABLED.

3460 007634 LET R2 := INTFLG(RS) *FETCH INTERRUPT OCCURRED FLAG.

461 007640 ELSE :IF IN BRUTUS MODE:

62 007642 LET R3 := COMP #TS.SSR .SET UP A MASK TOR THE DONE BIT.

7463 007650 LET R2 := @TSSR(RS) CLR.BY RS ;FETCH DONE BIT.

364 007656 ENDIF

3465 007656 LET TIME1 := TIME1 - #1 ;UPDATE TIMEOUT COUNTER.

266 007662 IF TIMET EQ #0 THEN “IF TIME OUT HAS OCCURRED:

3467 007670 004737 010020 JSR P(,MOVMSG “MOVE CURRENT MSG PACKET TO COMMON AREA.
3468 007674 LET R2 := #4 *ERROR NUMBER.

3469 007700 LET R4 := ANOINTM *MESSAGE ADDRESS.

3470 007704 004737 012350 JSR PC.,DROPU *DROP THE UNIT.

3471 007710 000412 BR GOWRTN *RETURN.

3472 007712 ENDIF

3473 007712 UNTIL R2 NE #0 ;REPEAT UNTIL INTERRUPT OR READY OCCURES.
34724 007716 004737 010020 JSR PC ,MOVMSG *MOVE CURRENT MSG. PACKET TO COMMON AREA.
3475 007722 004737 010070 JSR PC.RECUD *UPDATE THE RECORD COUNT.

3476 007726 004737 010212 JSR PC . CHKERR “CHECK FOR STATUS ERRORS.

3477 007732 004737 011254 JSR PC.L0G *L0G BYTES AND ERRORS,

3478 007736 GOWRTN: LET R3 :- H#ENDERF

34,79 007742 004737 007750 JSR PC,CLRERR ;CLEAR ALL ERROR FLAGS

3480 007746 000207 RTS PC JRETURN If DONE.
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Ve e %%, 0,

CLRERR::

WSSR::

MOVMSG: :

SUBROUTINE TO CLEAR FLAGS.

INPUTS: R3 = LWA TO BE CLEARED + 2.
OUTPUTS :
REGISTERS: R2
CALLS:
LET R2 := #BGNFLG
REPEAT
LET (R2)+ := #0
UNTIL RZ2 EQ R3
RTS PC
?ggﬁ?ngNE TO WAIT UNTIL CURRENT UNIT IS READY OR UNTIL TIME OUT.
OUTPUTS:
REGISTERS:
CALLS:
LET TIME1 := #-1 JINIT TIMEOUT COUNTER.
REPEAT JREPEAT UNTIL DEV READY OR TIMEOUT:
BREAK ;BREAK TO THE SUPERVISOR.
LET TIME1 := TIME1 - M1 JUPDATE TIMEOUT COUNTER.
UNTIL #TS.SSR SETIN aTSSR(RS) OR TIMET EQ #0
JREPEAT UNTIL DEV READY OR TIMEOUT.
RTS PC JRETURN.
SUBROUTINE TO MOVE THE CURRENT MESSAGE PACKET TO THE COMMON AREA AND
TO UPDATE THE CURRENT TERMINATION CLASS CODE.
INPUTS:
OUTPUTS:
REGISTERS: R2, R3.
CALLS:
LET R3 := MSGPKA(RS) ;ADR OF THIS DEVICE'S MSG.
LET R2 := #0 JCLR COUNTER.
WHILE RZ NE #MSGCNT 0O JWHILE THERE ARE MORE LOCATIONS:
LET MSGPKT(R2) := (R3)+ ;MOVE MSG TO COMMON AREA.
ENBSB R2 := R2 + #2 JUPDATE COUNTER.

LET RZ := QTSSR(RS) CLR.BY #TSC.TCC FETCH THE TERMINATION CLASS CODE.

LET CTCC := R2 SHIFT -1 ;SAVE THE TC(C.
RTS PC

SEQ 0079
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CZTSHA.P1 28-DEC-78 14:3 GLOBAL SUBROUTINES SECTION SEQ 0080
3527 : SUBROUTINE TO UPDATE THE RECORD COUNT.
3528 ; INPUTS :
3529 : OUTPUTS:
3530 ; REGISTERS:
%g%} ; CALLS:
3533 010070 RECUD:: IFB RECLOG EQ #0 THEN ;IF RECORD HAS NOT BEEN LOGGED:
3534 010076 IF #BITO NOTSETIN CTCC THEN  ;IF TCC IS EVEN THEN:
3535 010106 LET RECLOG :B= RECLOG + #1 SET RECORD LOGGED,
3536 010112 IF CMDWRD EQ #RWD THEN ;IF THIS IS A REWIND CMD:
3537 010122 LET RECCNT(RS) := #0 ;CLEAR RECORD COUNT,
3538 010126 ELSE
3539 010130 IF #BRF.C SETIN C(MDWRD THEN ;1F BRF USED, UPDATE RECORD COUNT.
3540 010140 IF #MM0OD.CO NOTSETIN CMDWRD THEN ;IF A FORWARD CMD:
3541 010150 IF #MM0D.CO NOTSETIN PCMDWD THEN ;IF PREV CMD WAS A FWD ALSO:
3542 010160 LET RECCNT(RS) := RECCNT(RS) + ¥1 :INCREMENT RECORD COUNT.
3543 010164 ENDIF
3544 010164 ELSE ;IF REVERSE (CMD:
3545 010166 IF #MOD.CO SETIN PCMDWD THEN ;IF PREVIOUS CMD WAS A REV ALSO:
3546 010176 IF RECCNT(RS) NE #0 THEN : INSURE A POSITIVE COUNT.
3547 010204 LET RECCNT(RS) := RECCNT(RS) - #1 :DECREMENT RECORD COUNT.
3548 010210 ENDIF
3549 010210 ENDIF
3550 010210 ENDIF
3551 010210 ENDIF
3552 010210 ENDIF
3553 010210 ENDIF -
3554 010210 ENDIF
3555 010210 000207 RTS PC ;RETURN.
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.

®e e % %o Ne v N, . 0

CHKERR: :

TCCRA:

THIS 1S THE ERROR CHECK SUBROUTINE. AFTER INTERRUPT THIS
SUBROUTINE IS CALLED TO CHECK THE 7S04 STATUS.

IF SPECIAL COND IS SET THEN THE TCC HANDLING SUBROUTINE IS ENTERED.
IF THE RFC IS NON ZERO FOR A COMMAND REQUIRING A BP(R,

THEN AN ERROR RFC IS REPORTED,

INPUTS:
OUTPUTS:
REGISTERS: R2, R4,
CALLS: TCCO-TCC?.
IF #TS.SC SETIN Q@TSSR(R5) THEN ;IF SPECIAL COND STATUS IS SET THEN:
IF CTCC NE #2 THEN JIF TCC IS NOT 2 THEN:
IFB ERRREC EQ #0 THEN ;IF NOT IN ERROR RECOVERY:
INC SCCNT(RS) JINC SC COUNTER.
ENDIF
ENDIF P
LET RZ2 := CICC SHIFT 1 sCURRENT TCC X 2.
ELgER PC.aTCCRA(RZ) ;GO TO THE TCC HANDLING SUBROUTINE.

iF #BRF.C SETIN CMDWRD THEN  ;IF BRF IS USED IN THIS CMD THEN:
If MSGPKT+MS .RFC NE #0 THEN  ;IF THERE IS AN RFC THEN:

IFB RANDOM EQ #0 THEN ;IF NOT IN RANDOM MODE :
IFB IRE EQ #0 THEN ;IF RFC ERROR REPORTS ARE ALLOWED:
LET HRDCNT(RS5) := HRD(CNT(RS) + #1 :UPDATE HARD ERROR COUNT
ENE??HRD #13,RFCERM,STAERM JREPORT RFC ERROR
ENDIF
ENDIF
ENDIF
ENDIJF
IFB RWERR NE #0 THEN ;IF A READ/WRITE ERROR HAS OCCURRED THEN:
ENBEE CMDPKT := CMDSAV JRESTORE (MD PACKET AFTER ERROR RECOV.
RTS PC ;RETURN.
ADDRESSES OF TCC HANDL ING ROUTINES FOR TERMINATION CLASS CODES O - 7.
TCCO
TCC1
TCC2
TCC3

SEQ 0081
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3601 ; SUBROUTINE TO HANDLE TERMINATION CLASS CODE Q, UNDEFINED SPECIAL
3602 : CONDITION ERROR.
3603 ; INPUTS :
3604 : QUTPUTS:
2605 ; REGISTERS:
3289 . CALLS:
3608 010364 TCCO:: LET HRDCNT(RS) := HRDCNT(RS) + #1 :UPDATE HARD ERROR COUNT.
3609 010370 ERRHRD #5,SCERM,STAERM ;REPORT SPECIAL CONDITION ERROR.
010400 000207 RIS PC JRETURN.

: SUBROUTINE TO HANDLE TERMINATION CLASS CODE 1, ATTENTION CONDITION.
. . THIS TCC INDICATES THAT THE DRIVE HAS UNDERGONE A STATUS (HANGE

EEESE LSS
00 NP WNISNAWNN =S O

; SUCH AS GOING OFFLINE OR COMING ONLINE.
3619 : INPUTS:
3620 ; OUTPUTS:
3621 ; REGISTERS: R2,Ré
3622 : CALLS: DROPU
3623
3624 010402 TCL™:: LET R2 := #6 ;ERROR NUMBER.,
3625 010406 LET R4 := #ATTNM ;MESSAGE ADDRESS.
3626 010412 004737 (012350 JSK PC,DROPU ;DROP THE UNIT.
3627 010416 000207 RTS P( JRETURN,
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3628 ; SUBROUTINE TO HANDLE TERMINATION CLASS CODE 2, TAPE STATUS ALERT.
3629 ; A STATUS CONDITION HAS BEEN ENCOUNTERED THAT MAY HAVE SIGNIFICANCE
3630 . TO THE PROGRAM. BITS OF INTEREST INCLUDE TMK, RLS. LET, RLL, EOT.
3631 ; INPUTS:

3632 ; OUTPUTS :

3633 ; REGISTERS:

332%50 ; CALLS:

3636 010420 TCC2:: IF AXO.TMK!XO.RLS!XO.LET!XO.RLL SETIN MSGPKT+MS. XSO THEN

3637 ;1F TAPE MARK, RECORD LENGTH ERROR OR
3638 ;LOGICAL EOT THEN:

3639 010430 IF #X0.TMK!XO.LET NOTSETIN MSGPKT+MS XSO THEN ;IF RECORD LENGTH ERROR:
3640 010440 IFB IRE NE #0 OR RANDOM NE 40 THEN ;IF RFC ERROR REPORTS ARE

3641 JINHIBITED OR IN RANDOM MODE THEN:
3642 010454 000416 BR  TC2RTIN ;RETURN - TCC2 CAUSED By EOT.
3643 010456 ENDIF

3644 010456 ENDIF

3645 010456 IFB _ERRREC NE #0 THEN ;IF WE ARE IN ERROR RECOVERY THEN:
3646 010464 LET UNREC :B= UNREC + #1 ;SET UNRECOVERABLE FLAG FOR LOG.
3647 010470 ELSE SELSE = IF NOT IN ERROR RECOVERY:
3648 010472 LET SCCNT(R5) := SCCNT(RS) + #1 ;INCREMENT THE SPEC COND COUNTER.
3649 010476 ENDIF

3650 010476 LET HRDCNT(RS5) := HRDCNT(RS5) + m ;UPDATE HARD ERROR COUNT.
3651 010502 ERRHRD #7,TSAM,STAERM JREPORT TAPE STATUS ALERT.
3652 010512 ENDIF

3322‘3' 010512 000207 "(2RTN: RTS PC JRETURN.

3655

3656

3657

3658

3659 ; SUBROUTINE TO HANDLE TERMINATION CLASS CODE 3, FUNCTION REJECT.

3660 : THE SPECIFIED FUNCTION WAS NOT INITIATED., BITS OF INTEREST ARE

3661 ; RMR, OFL, VCK, BOT, ILC, WLE, ILA, AND NBA,

3662 ; INPUTS :

3663 ; OUTPUTS:

3664 : REGISTERS: R2 R4

3665 H CALLS: DROPU

3666

3667 010514 TCC3:: LET R2 := #8. ;ERROR NUMBER.

3668 010520 LET R4 := AFUNRM ;MESSAGE ADDRESS.

3669 010524 004737 012350 JSR PC,DROPU ;DROP THE UNIT.

3670 010530 000207 RTS PC JRETURN,
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TCC&::

SUBROUTINE TO HANDLE TERMINATION CLASS CODE &, RECOVERABLE ERROR.
TAPE POSITION IS ONE RECORD BEYOND WHAT TS POSITION WAS WHEN

THE FUNCTION WAS INITIATED. RECOVERY PROCEDURE IS TO LOG THE
ERROR AND ]SSUE THE APPROPRIATE RETRY COMMAND.

INPUTS:
OUTPUTS:
REGISTERS: R2,R4.
CALLS: RTLE, EXCUTE, GOWAIT, DROPU
JSR PC,RTLE ;CHECK FOR RFTRY LIMIT EXCEEDED.
IF CMDLG GT #2 THEN ;IF READ CMD THEN:
LET R2 := WMRRECL SHIFT =1 JRZ2=READ RETRY COUNT LIMIT / 2
IF RETRYC GE R2 THEN JIF RETRY COUNT IS MORE THAN HALF LIMIT:

ENBEI CMDPKT := (MDPKT SET.BY #OPP.C SET OPPOSITE BIT FOR RETRYZ.

ENDIF
IF RETRYC EQ #0 THEN JIF THIS IS THE ORIGINAL FRROR THEN:
ENST?SOFT #G RERM,STAERM ;REPORT RECOVERABLE ERROR
LET PETRYC := RETRY( + ¥ JUPDATE RETRY COUNT.
LET CMDPKT :- (MDPKT SET.BY 4#MQOD.() JSET RETRY BIT IN CMD PACKET.
IFB IREC EQ #0 THEN ;IF ERROR RECOVERY ENABLED:

LET ERRREC :B= ERRRE(C + #1 ;SET ERROR RECOVERY FLAG.

POP R2,R2 ;POP 2 RTN ADRS FROM STACK.

JSR PC,EXCUTE ;GO EXECUTE THE RETRY COMMAND.

JMP GOWAIT ;GO WAIT FOR INTERRUPT + CHECK STATUS.
ELSE ELSE [F ERROR RECOVERY IS NOT ENABLED:
ENBE: UNREC :B LNRE( + #1 ;SET UNRECOVERABLE ERROR FLAG.

RTS P( . RE TURN

SEQ 0084
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TCCS::

SUBROUTINE TO HANDLE TERMINATION CLASS CODE S, RECOVERABLE ERROR.
TAPE POSITION HAS NOT CHANGED. RECOVERY PROCEDURE IS TO LOG THE
ERROR AND RE-ISSUE THE ORIGINAL COMMAND.

INPUTS:

OUTPUTS:

REGISTERS: R2,R4.

CALLS: RTLE, EXCUTE, GOWAIT, DROPU.

JSR PC,RTLE JCHECK FOR RETRY LIMIT EXCEEDED

IF RETRYC EQ #0 THEN IF THIS IS THE ORIGINAL ERROR THEN:
ENS??SOFT #10 ,RERM, STAERM ;REPORT RECOVERABLE ERROR.

LET RETRYC := RETRYC + #1 JUPDATE RETRY COUNTER.

IFB IREC EQ #0 THEN ;IF ERROR RECOVERY IS ENABLED:
LET ERRREC :B= ERRREC + #1 ;SET ERROR RECOVERY FLAG.

POP R2.R2 ;POP 2 RTN ADRS FROM STACK.

JSR PC,EXCUTE ;GO RE-ISSUE THE COMMAND.

JMP GOWAIT ;G0 WAIT FOR INTERRUPT + (CHECK STATUS.
ELSE ;ELSE IF ERROR RECOVERY [S NOT ENABLED:
ENB?E UNREC :B= UNREC + #7 ;SET UNRECOVERABLE ERROR FLAG.

RTS PC JRETURN.

SEQ 0085
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SUBROUTINE TO HANDLE TERMINATION CLASS CODE 6, UNRECOVERABLE ERROR.
TAPE POSITION HAS BEEN LOST. THE ONLY VALID RECOVERY PROCEDURE

IS TO REWIND AND START OVER AT BOT UNLESS THE TAPE HAS LABELS OR
SEQUENCE NUMBERS. THIS DIAGNOSTIC WILL REWIND AND RETRY THE
COMMAND ONLY IF DENSITY CHECK IS SET, OTHERWISE THE UNIT WILL BE
DROPPED FROM THE TEST SEQUENCE.

INPUTS:

OUTPUTS:

REGISTERS: RZ2., R4

CALLS: RTLE, WSSR, EXCUTE, GOWAIT, DROPU

IF X3.DCK NOTSETIN MSGPKT+MS.XS3 THEN
;IF THERE IS NO DENSITY CHECK THEN:
IF CMDLG NE #0 THEN ;IF CMD IS A READ OR WRITE THEN:
LET RWERR :B= RWERR + #1 :SET RD/WR ERROR FLAG,
LET UNREC :B= UNREC + #1 ;SET UNRECOVERABLE ERROR FLAG.

ENDIF .
LET R2 := M1, . ERROR NUMBER.
LET R4 := AURERM ;MESSAGE ADDRESS.
JSR PC,DROPU sREPORT ERROR + DROP UNIT.
ELSE ;ELSE-IF THERE IS DENSITY CHECK:
JSR PC,RTLE ;CHECK FOR RETRY LIMIT EXCEEDED.

IF RETRYC EQ #0 THEN
ENE??SOFT #11,URERM, STAERM ;REPORT DENSITY CHECK ERROR.

LET RETRY(C := RETRYC + # ;UPDATE RETRY COUNT.

IFB IRE EQ #0 THEN ;IF ERROR RECOVERY IS ENABLED THEN:

LET ERRREC :B= ERRRE( + #1 ;SET ERROR RECOVERY FLAG,
LET @TSDB(RS) := #RwIPK ;ISSUE A REWIND COMMAND,
JSR PC,WSSR ;WAIT FOR SUBSYSTEM READY,
POP R2,R2 ;POP 2 RTN ADR'S FROM STA(CK,
JSR PC,EXCUTE ;REISSUE THE COMMAND,
JMP GOWAIT ;WAIT FOR INTERRUPT

ELSE JELSE-IF ERR REC DISABLED:

ENB?: UNREC :B UNRE(C + #1 ;SET UNRECOVERABLE ERROR FLAG.

ENDIF

RTS PC "RETURN

;IF THIS IS THE ORIGINAL ERROR THEN:

SEQ 0086
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CZTSHA.P11 28-DEC-78 14:34 GLOBAL SUBROUTINES SECTION SEQ 0087
3763 : SUBROUTINE TO HANDLE TERMINATION CLASS CODE 7, FATAL SUBSYSTEM
3764 ; ERROR. THE SUBSYSTEM IS INCAPABLE OF PROPERLY PERFORMING
3765 : COMMANDS OR AT LEAST ITS INTEGRITY IS SERIOUSLY QUESTIONABLE.

3766 ; REFER TO THE FATAL CLASS CODE FIELD IN THE TSSR REGISTER FOR
3767 : ADDITIONAL INFORMATION ON THE TYPE OF FATAL ERROR.

3768 ; INPUTS :

3769 ; OUTPUTS:

3770 H REGISTERS: R2, Ré&

3771 ; CALLS:

3772

3773 011104 TCC7:: LET R2 := #M12. ;ERROR NUMBER.

3774 011110 LET R4 := HFATSM ;MESSAGE ADDRESS.

3775 011114 004737 0123250 JSR PC,DROPU ;DROP THE UNIT.

3776 011120 000207 RTS PC JRETURN.

3777

3778

3779

3780 . : SUBROUTINE TO CHECK FOR RETRY LIMIT EXCEEDED., PRINTS ERROR MESSAGE
3781 : IF EXCEEDED AND DROP UNIT UNLESS COMMAND IS A READ,

3782 : INPUTS:

3783 H QUTPUTS :

3784 : REGISTERS: R2, R4.

g;gg . CALLS: DROPY

3787 011122 RTLE:: IF CMDLG EQ #0 THEN ;IF CMD IS NOT A READ OR WRITE THEN:
3788 011130 LET R2 := #1171, . ERROR NUMBER.

3789 011134 LET R4 := AURERM ;MESSAGE ADDRESS.

3790 011140 004737 012350 JSR PC.DROPU sDROP THE UNIT.

3791 011144 POP R2

3792 011146 000441 BR RTLRTN ;AND RETURN.

3793 011150 ENDIF

3794 011150 LET RWERR :B= RWERR + #1 ;SET READ/WRITE ERROR FLAG.
3795 011154 IF CMDLG EQ #2 THEN ;IF CMD IS A WRT OR WTM:
3796 011164 IF RETRYC EQ AWRECL THEN cIF RETRY COUNT HAS REACHED LIMIT:
3797 011174 LET UNREC :B= UNREC + #1 ;SET UNRECOVERABLE FLAG

3798 011200 LET R2 := M4, ;ERROR NUMBER.

3799 011204 LET R4 := ARLEXM ;MESSAGE ADDRESS.

3800 (011210 004737 012350 JSR PC,DROPU JDROP THE UNIT.

3801 011214 POP RZ

3802 011216 000415 BR RTLRITN JAND RETURN.

3803 011220 ENDIF

3804 011220 ELSE JELSE = CMD IS A READ:

3805 011222 IF RETRYC EQ #RRECL THEN ;1F RETRY COUNT HAS REACHED LIMIT:
3806 011232 LET UNREC :B= UNREC + #1 :SET UNRECOVERABLE FLAG

3807 011236 ERRSOFT 414 ,RLEXM,STAERM ;REPORT RECOVERABLE ERROR.
3808 011246 POP R2

3809 011250 000400 BR RTLRTN JAND RFTURN.

3810 011252 ENDIF

3811 011252 ENDIF

3812 C11252 000207 RTLRTN: RTS PC ;RETURN
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28-DEC~78 14:34 GLOBAL SUBROUTINES SECTION SEQ 0088
; SUBROUTINE TO LOG BYTES READ/WRITTEN.
; ALSO UPDATES READ/WRITE ERROR COUNTERS.
INPUTS:
; OUTPUTS:
: REGISTERS: R2, R3, R4.
: CALLS:
11254 LOG:: IFB ERLOG EQ #0 THEN .IF DATA AND ERRORS HAVE NOT BEEN LOGGED THEN:
11262 LET ERLOG :B= ERLOG + #1 JSET LOG DONE FLAG.
11266 LET R4 := CMDLG ;GET CURRENT CMD LOGGING CODE.
11272 IF R4 NE #0 THEN sIF THERE IS A CODE THEN:
11276 LET R4 := R4 - #2 JADJUST THE CODE FOR TABLE INDEX.
11302 LET R2 := R5 + BINC(R4) + #CNTBGN ;R2 = ADR OF BYTE COUNT LSW.
11314 LET (R2) := (R2) + BRFCNT JADD BRF TO LSW.
11320 IF MSGPKT+MS.RFC LOS BRFCNT THEN ;IF THE RFC IS LOWER OR THE SAME AS BRF THEN
}}%%2 E BE; (R2) := (R2) = MSGPKT+MS.RFC ,;SUBTRACT RFC FROM EXPECTED BRF.
N
11334 LET R3 := R2 + #10 ;R3 = ADR OF 2ND WORD.
11342 WHILE (R2) GT #999. DO
11350 LET (R2) := (R2) - #1000. JUPDATE BYTE COUNT
11354 LET (R3) := (R3) + M :2ND WORD.
11356 ENDDO
11360 LET R2 := R3 + #10 ;R2 = ADR OF 3RD WORD.
11366 WHILE (R3) GT #999, DO
11374 LET (R3) := (R3) -~ #1000. JUPDATE BYTE COUNT
11400 LET (R2) := (R2) + # ;SRD WORD.
1402 ENDDO
011404 LET R3 := R2 + #10 ;R3 = ADR OF 4TH WORD.
011412 WHILE (R2) GT #999., DO
011420 LET (R2) := (R2) - #1000. JUPDATE BYTE COUNT
011424 LET (R3) := (R3) + m ;4TH WORD.
011426 ENDDO
011430 IFB RWERR NE #0 THEN ;IF R/W ERROR, UPDATE ERROR COUNT.
011436 LET R2 := RS + EINC(R4) + MWRREC :R2 = ADR OF COUNTER.
011450 IFB UNREC NE #0 THEN ;1S THE ERROR UNRECOVERABLE?
011456 LET R2 := R2 + #10 ;YES, POINT TO NEXT COUNTER.
011462 LET (R2) := (R2) + M JUPDATE THE ERROR COUNTER
C11464 ELSE JELSE = IF ERROR IS RECOVERABLE:
1466 LET (R2) := (R2) + #1 JUPDATE THE ERROR COUNTER
1470 IFB IREC EQ #0 THEN ;IF ERROR RECOVERY IS ENABLED:
1476 PRINTB ANURTY1,RETRYC ;PRINT # OF RETRIES TO RECOVER.
1522 ENDIF
1522 ENDIF
1522 ENDIF
1522 ENDIF
1522 ENDIF
1522 000207 RTS P(C
N INDEXES TO BYTE COUNTERS.
1524 000000 BINC: 0 JWRITE.
1526 (000040 40 JREAD REV,.
1530 000100 100 JREAD FWD.
. INDEXES TO READ/WRITE ERROR COUNTERS.
1532 000000 FINC: 0 JWRITE,
1534 N00020 20 JREAD REV.
1536 00040 40 JREAD FWD.
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CZTSHA.P11 28-DEC-78 14:34 GLOBAL SUBROUTINES SECTION SEQ 0089
3868 : IF A WRITE/VERIFY COMMAND IS ISSUED, CONTROL IS THEN
3869 : TRANSFERRED TO THIS SUBROUTINE TO READ REVERSE, CHECK DATA,
3870 : READ FORWARD, CHECK DATA, THEN CONTINUE TO NEXT COMMAND.
3871 ; INPUTS :
3872 ; OUTPUTS:
3873 : REGISTERS:
333;% ; CALLS: VFEXC.
3876 011540 VFYDAT:: IFB VFYFLG NE #0 THEN :IF DATA IS TO BE VERIFIED:
3877 011546 LET PCMDWD := CMDWRD ;SAVE THE PREVIOUS COMMAND WORD.
3878 011554 LET CMDWRD := #RDR ;COMMAND IS READ REV.
3879 011562 ) LET CMDLG := #4 ;SET UP CMD LOGGING INDEX.
3880 011570 004737 017624 JSR  PC,VFEXC ;GO READ ALL THE RECORDS REV.
3881 011574 LET PCMDWD := CMDWRD :SAVE THE PREVIOUS COMMAND WORD.
3882 011602 LET CMDWRD := #RDF :COMMAND IS READ FWD.
3883 011610 LET CMDLG := #6 ;SET UP CMD LOGGING INDEX.
3884 011616 004737 011624 JSR  PC.VFEXC ;GO READ ALL RECORDS FwD.
3885 011622 ENDIF
3886 011622 000207 RTS PC :RETURN.
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VFEXC::

?ggﬁ?gTINE TO EXECUTE THE READ AND VERIFY, FORWARD OR REVERSE.

OUTPUTS:
REGISTERS: RZ
CALLS: CMDAC, EXCUTE, GOWAIT, CKDATA, (KHAE, NEXTU, FIRSTU.

LET CMDPKT := CMDWRD CLR.BY #BRF.( ,COMMAND PACKET = READ REV OR FWD.

IFB_SWBFLG NE #0 THEN sIF BYTES ARE TO BE SWAPPED:
LET CMDPKT := CMDPKT SET.BY #SWB.C SET SWAB BIT IN (MD PACKET.

ENDIF

LET CMDSAV := (CMDPKT ;SAVE COMMAND PACKET 1ST WORD.
LET NCNT := NCNT1 ;SET _NUMBER OF RECORDS.
MOV DATARD , CMDPKT+(P,ADL ;SAVE BUFFER START ADDRESS.

WHILE NCNT NE #0 DC JWHILE THERE ARE RECORDS REMAINING:

JSR PC,CMDAC ;STORE CMD ASCII IN ERROR MSG.
JSR  PC,FIRSTU JSET UP FOR FIRST UNIT.
IF DEVTBL(RS5) EQ WEND THEN ;IF ALL UNITS HAVE BEEN DROPPED THEN:
ENg?ELN ;DO CLEAN CODE AND TERMINATE PASS.
WHILE DEVTBL(RS) NE #END DO  ;WHILE THERE ARE DEVICES REMAINING:
LET R2 := DATARD + #8. JINIT READ BUFFER POINTER.
WHILE RZ2 NE DATARD DO JUNTIL 8 BYTES HAVE BEEN SET,
LET =(R2) := #-1 ;INIT READ BUFFER.
ENDDO
JSR PCEXCUTE ;GO EXECUTE THE COMMAND.
IFB DROPED EQ #0 THEN ;1F UNIT HAS NOT BEEN DROPPED THEN:
ENg?? PC.GOWALT ;GO WAIT FOR DONE BIT.
IFB DROPED EQ #0 THEN J1F UNIT HAS NOT BEEN DROPPED THEN:
ENs?? PC,(KDATA ;GO VERIFY LATA.
JSR PC,(KHAE ;CHECK FOR HALT AFTER EACH (MD.
EN%SS PCNEXTU GO FIND THE NEXT UNIT.

LET NCNT := NCNT - #1 JUPDATE THE RECORD COUNT.
LET PCMDWD := (MDWRD

;SAVE PREVIOUS COMMAND WORD.
ENDDO
RTS PC JRETURN.

SEQ 0090
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CZTSHA.P11 28-DEC-78 14:3% GLOBAL SUBROUTINES SECTION SEQ 0091
3926 : SUBROUTINE TO COMPARE DATA BETWEEN READ AND WRITE BUFFERS
3927 ; AND PRINT ERROR MESSAGE ON MISCOMPARE.
3628 ; INPUTS:
2929 ; OUTPUTS :
3930 ; REGISTERS: R2. R3, Ré&.
%3%5 : CALLS: GCMDA
3933 012042 CKDATA:: IF MSGPKT+MS.RFC LOS BRFCNT THEN :IF RFC IS LOWER OR THE SAME AS BRF THEN:
3934 012052 LET R3 := BRFCNT = MSGPKT+MS.RFC ;VERIFY LENGTH = EXP LEN ~ RFC.
3935 012062 ELSE CELSE, IS RFC IS NEGATIVE:
3036 012064 LET R3 := BRFCNT :VERIFY LENGTH = EXP LEN.
2937 012070 ENDIF
3938 012070 IF R3 NE #0 THEN :IF THE LENGTH IS NOT ZERO THEN:
3939 012074 LET CKDCNT := R3 - #° :SAVE VERIFICATION LENGTH ~ 1.
3040 012104 LET R4 := CMDWRD :R4=CMD BINARY.
3941 012110 004737 006422 JSR PC,GCMDA ;GET CMD ASCII.
042 012114 LET WIVERM := (R3)+ :MOVE CMD ASCII.
3943 012120 LET WIVERM+2 :B- (R3) :INTO MSG.
3044 012126 105037 012276 CLRB CKDFF JINIT 1ST TIME THRU FLAG.
3045 012130 005002 CLP R2 ;INIT BYTE COUNTER
3046 012132 LET R3 := DATAWT ;GET WRITE BUFFER ADDRESS.
3947 012136 LET R4 := DATARD :GET READ BUFFER ADDRESS.
3048 012142 REPEAT JREPEAT UNTIL ALL DATA IS COMPARED:
3049 012142 IF R2 EQ CKDCNT THEN :1F THIS IS THE LAST BYTE THEN:
3950 012150 IFB SWBFLG NE #0 THEN :1F BYTE SWAPPING IS ENABLED THEN:
3951 012156 IF A#BITO0 NOTSETIN CKDCNT THEN ;IF RECORD LENGTH IS ODD THEN:
3952 012166 105723 ISTB  (R3)+ :LAST BYTE WILL BE IN
3953 012170 105724 TSTB  (R&4)+ :THE UPPER BYTE.
3054 012172 ENDIF
3955 012172 ENDIF
2956 012172 ENDIF
3957 012172 121314 CMPB (R3), (R&) ;ARE THEY EQUAL.
3058 012174 001430 BEQ 3% ‘BR IF SO.
3959 012176 105737 012276 TSTB CKDFF :1 ST TIME THRU?
3960 012202 001007 BNE 2% ;BR IF NOT.
3961 012204 005265 002720 INC VFYCNT(RS) ;INC THE VERIFY ERROR COUNTER.
3962 012210 005265 002730 INC HRDCNT(RS) ;INC THE HARD ERROR COUNT.
3963 (012214 LET CKDFF := #1 ;CLR 1ST TIME THRU FLAG.
3064 012222 111437 003000 2%: MOVB (R4),TIME1 ;SAVE WAS DATA FOR TYPOUT.
3065 012226 042737 177400 003000 BIC #177400,TIME1 ; CLEAR GARBAGE.
3066 012234 111337 003002 MOVB (R3), TIME? ;SAVE SHOULD BE DATA FOR TYPOUT.
3967 012240 042737 177400 003002 BIC #177400,TIME2 \ - CLEAR GARBAGE .
3068 012246 ERRHRD #17,WTVERM,DTAERM :REPORT WRITE/ VERIFY ERROR.
339 012256 105723 3% TSTB (R3)+ - ;UPDATE WRITE BUFFER ADDRESS.
3970 012260 105724 « TST8 (R4)+ :UPDATE READ BUFFER ADDRESS.
3971 012262 105722 ISTB (R2)+ :UPDATE BYTE COUNTER.
3972 012264 . UNTIL R2 G™ CKDCNT :END OF DATA COMPARE REPEAT LOOP.
3973 012272 v ENDIF *
%g;g 012272 000207 RTS PC ;OTHERWISE, RETURN.
3976 012274 000000 (KDCNT: WORD 0 ;# OF BYTES TO BE VERIFIED -1.
3977 012276 000 (kDFF: .BYTE Q) , “FIRST TIME THRU DATA ERROR .0OP F{AG.

3978 012300 ) .EVEN
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L4

N
[

FIRSTU::

NEXTU::

SUBROUTINE TO FIND THE FIRST DEVICE IN THF TEST SEQUENCE.
INPUTS:

OUTPUTS :

REGISTERS:

CALLS:

LET DROPED :B= #0 :CLR UNIT DROPPED FLAG

LET RS := #0 “CLR DEVICE POINTER.

WHILE DEVTBL(RS) EQ #NINUSE DO :WwHILE DEVICES ARE NOT IN USE:
ENBE(T) RS := RS + #2 *POINT TO NEXT DEVICE.

RTS PC ;RETURN WITH 1ST DEVICE IN RS.

SUBROUTINE TO FIND THE NEXT UNIT IN THE TEST CYCLE.
INPUTS:

QUTPUTS :

REGISTERS:

CALLS:

LET DROPED :B= #0 ;CLR UNIT DROPPED FLAG

REPEAT JREPEAT UNTIL THE NEXT DEVICE IS FOUND.

LET RS := RS + #2 JUPDATE DEVICE TABLE POINTER.
UNTIL DEVTBL(RS5) NE A#NINUSE
RTS PC JRETURN.

SEQ 0092




GLOBAL

CZTSHA.

4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
400%
4025
4026
4027
4028
4029
4030
4031
4032
4033
403%
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053

AREAS
P11

012350
012354
012360
012364
012372
012402
012426
012434
012442
012446
012454
012464
012464
012470
012476
012502
012502
012504
012512
012516
012516

012606

MACY11 30A(1052) 29~DEC~78
28-DEC-78 14:3
DROPU: :
DR0O100:
004737 010020
004737 012610
004737 011254
000415
DR0O200:
000207 DRORTN:
000000 DPOPN:

8

15:33 PAGE 96
GLOBAL SUBROUTINES SECTION

SUBROUTINE TO DROP A DEVICE FROM THE TEST SEQUENCE.

LA A Rl sl d il tdsssdiitssl it asdtiiisliisadsdiistslsd )

THIS SUBROUTINE DYNAMICALLY MCDIFIES A SUPERVISOR CALL. twtwtanwnene

LA AR A2 2R R Raltdsdisd el it et il sl islssslisilogddl

R2=ERROR #, R4=BASIC MESSAGE ADDRESS.

INPUTS:

OUTPUTS:

REGISTERS: R2, Ré

CALLS: MOVMSG, PRXST, LOG

LET DRO100+2 := R2

LET DRO100+4 := R4

LET HRDCNT(RS) :=

LET DROPN := DEVTBL (R5)

ERRDF RZ2,R4,STAERM

LET R4

LET a@TSDB(R5)

WAITUS 19.

JSR P(C,MOVMSG

IFB R4 EQ #X3.RNY THEN
ERRDF #16,RNYM,STAERM

ENDIF

JSR PC ,PRXST

IFB RECLOG NE #0 THEN
JSR PC,LOG

ENDIF

DORPT

IF PASCNT(R5) NE #0 THEN
LET PASCNT(RS)

ENDIF
RS SHIFT -1

LET RO :=
DODU RO
BCOMPLETE DR0O20CO
IFB JREC EQ #0 THEN
LET a&TSSR(RS) := #0
LET STAFLG :B= STAFLG + #I
DOCLN
ELSE
BR DRORITIN
ENDIF
PRINTF  #DROPDM,DROPN
LET DROPED :B- #1
RTS PC

.WORD 0

:= #GSCPK

:= MSGPKT+MS.XS3 SHIFT -8.

;STORE ERROR # IN ERROR CALL.
;STORE MSG ADR IN ERROR CALL.
HRDCNT(R5) + #1

'INCREMENT THE HARD ERROR COUNT.
;SAVE # OF DEVICE TO BE DROPPED.
:PRINT THE ERROR MESSAGE,

:GET UDIAG ERROR CODE FROM XSTAT3.
;INITIATE A GET STATUS COMMAND.

1G0 TO SUPER-WAIT 1 MSEC.

;MOVE MSG PACKET TO COMMON AREA.
;IF WE HAVE A CAPSTAN RUNAWAY THEN:
JREPORT CAPSTAN RUNAWAY WITH TACH CNT.

;PRINT EXTENDED STATUS REGISTERS.
;IF THE RECORD HAS BEEN LOGGED THEN:
;LOG DATA BYTES + RD/WR ERRORS.
;PRINT PERFORMANCE REPORT

:= PASCNT(RS) - M1

;RO=LOGICAL DEVICE NUMBER

sDROP THE UNIT.
;BR._IF DROPPING OF UNITS IS ENABLED.

:IF RECOVERY IS ENABLED THEN:
;ISSUE _SUBSYSTEM INIT .
;SET START FLAG TO ENABLE REWIND,
;D0 CLEAN CODE AND ABORT PASS.
;ELSE - RECOVERY IS DISABLED:
JRETURN AND CONTINUE TEST SEQUENCE.

;PRINT DROP DEVICE MESSAGE
;SET UNIT DROPPED FLAG.
JRETURN.

# OF UNIT TO BE DROPPED

SEQ 0093
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CZTSHA.P11 28-DEC=78 14:34 GLOBAL SUBROUTINES SECTION SEQ 0094
4054 ; SUBROUTINE TO PRINT EXTENDED STATUS REGISTERS.
4055 : INPUTS:
4056 : OUTPUTS:
4057 ; REGISTERS:
2823 ; CALLS:
4060 012610 PRXST:: PRINTX ASTAERO :TYPE OUT THE X-ST REGS.
4061 012630 PRINTX #STAERG ,MSGPKT+MS . XS0 ,MSGPKT+MS_XS1 ,MSGPKT +MS . XS2 . MSGPKT+MS . XS3
4062 012670 000207 RTS PC
4063
4064
4065
4066
4067 ; SUBROUTINE TO HALT AFTER EACH COMMAND.
4068 ; INPUTS :
4069 : OUTPUTS:
4070 ) REGISTERS: R3, R&
4071 ,- CALLS:
4072 -
4073 012672 (KHAE:: [FB HAE NE #0 THEN :IF HALT FLAG IS SET:
4074 012700 MANUAL ;1S MANUAL INTERVENTION ALLOWED?
4075 012702 BNCOMPLETE CKHRTN :BR IF NOT.
4076 012704 LET R4 := CMDWRD :COMMAND WORD.
4077 012710 004737 006422 JSR  P(,GCMDA :FETCH ADR OF CMD ASCII.
4078 012714 LET HALTM := (R3)+ ;MOVE CMD ASCII
4079 012720 LET HALTM+2 :B= (R3) : INTO MESSAGE.
4080 012724 GMANIL HALTM,TIME1,1,YES CHALT - WAIT FOR AN OEPRATOR INPUT.
4081 012740 10000$ :
4082 012740 ENDIF
4083 012740 000707 (KHRTN: RTS PC sRETURN
282? .EVEN

4086 012742 ENDMOD
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.TITLE MISCELLANEOUS SECEIONS

.SBTTL REPORT CODING SE

<44

BGNMOD

TION

: THE REPORT CODING SECTION CONTAINS THE

i
’

L$RPT: :

RPTIA:
RPTIB:
RPTI1C:
RPT1D:
RPTIE:
RPTIF :
RPT1G:
RPT1H:
RPT1]:

L10011:

BGNRPT

LET

JSR

WHILE DE
PRINTS
PRINTS
PRINTS
PRINTS
PRINTS
PRINTS
PRINTS
PRINTS
PRINTS
JSR

ENDDO

LET RS

EXIT

PeErEr>>e>>2
wnmwninunnnnnr
IO Y e

>
1%
L]
Y Y e L Ll L L Y 7, ]

PINININANIRNI NI R N —

.LIST
.EVEN

ENDRPT

; "PRINTS'® CALLS THAT GENERATE STATISTICAL REPORTS.

RSSAVE := RS ;SAVE CURRENT DEVICE POINTER.

PC.FIRSTU SFIND THE FIRST UNIT.

VTBL (R5) NE #END DO WHILE THERE ARE MORE DEVICES:
#RPT1A,DEVTBL (RS) ,PASCNT(RS) ,RECCNT (R5)
#RPT1R. WRBC+30(RSS ,WRBC+20(RE) ,WRBC+10(RS) ,WRBC (RS)
#RPT1C.RRBC +30(RS5) .RRBC+20(R5) .RRBC+10(R5) .RRBC (R5)
:gg;}g,RFBC+30(RS),RFBC+20(RS).RFBC+10(RS),RFBC(RS)
#RPTIF ,WRREC (RS) ,RRREC (RS) ,RFREC (RS)
:QE;}G,URUNR(RS),RRUNR(RS),RFUNR(RS)

H

#RPT1]1,SCCNT(RS) ,HRDCNT (RS) , VFYCNT (RS)

PC.NEXTU SFIND THE NEXT UNIT.

:= RSSAVE JRESTORE CURRENT DEVICE POINTER.

RPT

BEX
/EININXAUNIT ZD1XS3XAPASS - ZDSXS3XARECORD : XDSIN/
/XABYTES WRITTEN AD3XA, XZ3XA, X23XA, XZ3AN/
/XABYTES READ REV = XD3ZA,X232A,XZ3XA,XZ3IN/
/XABYTES READ FWD = XD3XA,XZ3XA,XZ3%A.X23%N/
/XS5 XAWRT XS4 XARDRY S4 XARDF IN/
/%ARECOVERABLE ERRORS =~ IDSXS2XDSXS2XDSAIN/
/XAUNRE COVERABLE ERRORS = XDSXS2XDS5XS2XDSININ/
"WASPECIAL CONDITIONXS3XAHARD/FATALXS3XADATA COMPAREZN''
égSSZDSZS11ZDSZS9ZDSXNZN/

X

SEQ 0095
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SEQ 0096

CZTSHA.P11 28-DEC-78 14:34 INITIALIZE SECTION
4125 JSBTTL INITIALIZE SECTION
4125
6127 Sos
4128 - THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED
4129 : AT THE BEGINNING OF EACH PASS.
4130 ;-
6131
6132 016162 BGNINIT
2};2 014142 LSINIT::
4135 014142 . INIT10: IF #BITO'RITT SETIN #CMDPKT THEN :IF CMD PACKET IS NOT ON MODULO 4 BOUNDRY :
4136 014152 ERRSF #1,CMDPKM :PRINT ERROR MSG,
4137 014160 , wAITMS 100. *GO TO SUPERVISOR, WAIT 10 SECONDS.
4138 014166 000765 BR  INIT10 ;
2}28 014170 ENDIF
4141 014170 o IFB CLRFLG NE #0 THEN :IF CLR COUNTERS FLAG SET:
4142 014176 105037 002134 CLRB CLRFLG SINIT CLR FLAG.
4143 014202 LET R2 :- #0
L1464 016204 WHILE R2 NE #CNTLEN DO
6145 016212 LET WRBC/R2) :- #0 ;CLR ALL STATISTICAL COUNTERS.
6146 014216 LET R2 := R2 + #2
4147 014222 ENDDO
2}23 014224 ENDIF
4150 014224 1FB RRANV NE #0 THEN JJF RESET RANDOM VARIABLE FLAG IS SET THEN:
4151 016232 LET RANB := #RANBC :RESET RANDOM BASE #.
4152 014240 LET RANS := #RANSC JRESET RANDOM SAVE LOCATION.
2}22 014246 ENDIF
4155 014246 READEF  #EF.START :READ START COMMAND EVENT FLAG.
4156 014254 BNCOMPLETE INIT1S *BRANCH IF NOT STARTING.
4157 014256 LET STAFLG :B= STAFLG + #1 “SET START COMMAND FLAG.
4158 014262 LET RS := #%
4159 014266 REPEAT SINITIATE UNIT NUMBER TABLE
4160 014266 LET DEVTBL(RS) := #NINUSE :BY STORING NOT IN USE IN EACH LOCATION.
4161 014274 LET RS := RS - #2
6162 014300 UNTIL RS EQ #0
4163 014304 LET RS := LSUNIT SHIFT 1
4164 014312 REPEAT :STORE ALL UNIT
4165 016312 LET RS := RS - #2 *NUMBERS [N DEVTRL.
4166 014316 LET DEVIBL(RS) := R5 SHIFT =1 + &1
zqgg 014332 UNTIL RS EQ #0
6169 014336 INIT1S: READEF #EF.PWR ;HAS THERE BE A POWER FAJLURE?
4170 014344 BNCOMPLETE INIT16 *BRANCH _F NOT.
6171 014346 LET STAFLG :B= STAFLG + #° SIF Su - SET THE START FLAG.
zggg 014352 LET PWRFLG :B= PWRFLG + #1 :1F SO = SET THE POWER FAIL FLAG.
6174 014356 004737 012300 INIT16: JSR PC,FIRSTU :INIT DEVICE POINTER.
4175 014362 LET R2 := #0 SINIT DEVICE COUNTER.
6176 014364 WHILE DEVTBL(RS) NE #END DO
4177 014374 LET R2 := RZ2 + M
4178 014376 LET RO := RS SHIFT -1
4179 014402 GPHARD P0,R0 :GET HARDWARE P TABLE FROM SUPER.
4180 014404 LET TSDB(RS) := (RO) *SAVE TSDB ADDRESS.
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4181
4182
4 83
(184
4185
4,186
4187
4188
4189
4190
L1AN
L192
4193
6194
£195
4196
46197
L198
4199
(200
420
4202
(203
4204
420S
4206
4207
4208
4209
4210
421
4212
4213
4214
4215
4216
4217
4218
4219
4c20
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
2%

PN

014410
014422
0146426
014454
014462
0146466
014466
0146472

014474
014500
014520
014526
014530
014532

014616
014616

014634
014640

014642
014666
014674
014676
014700
014704

014716
014722
014726
014732

014736

014742
C14742

28-DE(-78 14:34

004737

004737

004737
004737

004737

0047%7

012326

012300

010020
0104C2

012326

007750

29-DE(-78

G 8
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INITIALIZE SECTION

INIT20:

L10012:

LET TSSR(RS) := (RQ)+ + #2

LET TSVCT(RS) := (RO)

SETVEC TSVCT(RS),TS&INT(RS) ,#INTPRI]

IFB PWRFLG EQ #0 THEN
LET PASCNT(RS)
ENDIF
JSR  PC,NEXTU
ENDDO

IF R2 EQ #0 THEN
PRINTF NAUDRPM
WAITMS 50.
BREAK

DOCLN

ENDIF

JSR PC,FIRSTU
wHILE DEVIBL(RS5) NE #END DO
LET TIME® := #-1
REPEAT
BREAK
LET TIMEY := TIMET - M
IF TIMET1 EQ #0 THEN
JSR PC ,MOVMSG
JSR PC,TCCT
ELSE

LET QT1SDB(RS) := #GSCPK

WAITUS 100.
ENDIF

:= PASCNT(RS) + ¢

SEQ 0097

s SAVE TSSR ADDRESS.

;SAVE INTERRUPT VECTOR ADDRESS.

;SET UP INTERUPT PROCESSING CONDITIONS.
;IF POWER FAIL HAS NOT OCCURRED THEN:

JUPDATE PASS COUNT.

;DO IT FOR ALL DEVICES.

s1F THERE ARF NO UNITS:

JPRINT ALL UNITS DROPPED,

;GO TO SUPERVISOR, WAIT 5 SECONDS.
;GO TO SUPERVISOR, CHECK TTv,

;DO CLEAN CODE + ABORT PASS.

JSET UP FOR FIRST UNIT.
;WHILE THERE ARE MORE DEVICES:
JINIT TIMEOUT COUNTER,
JREPEAT UNTIL UNIT ]S ON LINE:
JBREAK TO THE SUPERVISOR,
JUPDATE TIMEOUT COUNTER,
JIF TIMED OUT THEN:
;MOVE MSG PACKET TO COMMON AREA,
JPRINT UNIT OFF_INE + DROP UNIT,
JELSE - IF NOT TIMED QUT:
;ISSUE GET STATUS COMMAND,
JWAIT 10 MSEC,

UNTIL #TS.OFL NOTSETIN @TSSR(RS) OR TIME1 EQ #0

JSR PC,NEXTU
ENDDO

LET R2 := #DATCNT SHIFT -8,
BUFFER R2,R3
BCOMPLETE INITZ20

DOCLN
LET DATAWT := R}
LET DATARD := #DAT(CNT + R3
LET CHGFLG :B= #0

LET R3 := #ENDFLG
JSR PC,CLRERR
LET PWRFLG :B= #0

EXIT INIT
.EVEN

ENDINIT

;REPEAT UNTIL ON LINE OR TIMED OQUT.
;SET UP FOR NEXT UNIT.

;GENERATE PAGE COUNT FROM MAX LENGTH.
JREQUEST MEMORY FROM SUPER FOR RD/WR BUFFERS.
;BRANCH IF ENOUGH MEMORY S AVAILABLE.

DO CLEAN CODE + TERMINATE PASS.
;SAVE WRITE BUFFER ADDRESS.
:SAVE READ BUFFER ADDRESS.

;CLR CHANGE CMD SEQ TBL FLAG.

;CLEAR ALL FLAGS.
;CLEAR THE POWER FAIL FLAG.
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4232 LSBTTL CLEANUP CODING SECTION

4233

4234 s+t

4235 © THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED

4236 : A1 THE END OF EACH PASS.

4237 ;-

4238

4239 014744 BGNCLN

4240 014744 LSCLEAN: :

4241

4242

6243 0147644 004737 012200 JSR PC,FIRSTU ;FIND FIRST UNJT.

4244 014750 WHILE DEVTAL(RS) NE #END DO

4245 014760 004737 007764 JSR PC,WSSR :WAIT FOR UNIT READY OR TIMEOUT,

42646 014764 LET @TSDB(RS) := #BRCPK *ISSUE MSG BUFFER RELEASE CMD.

4247 014772 CLRVEC TSVCT(RS) SRELEASE INTERRUPT VECTORS FOR ALL DEV.

4248 015000 004737 012326 JSR  PC,NEXTU SFIND NEXT UNIT.

4249 015004 ENDDO

23%3 015006 UNBUFF  DATAWT ;RELEASE THE READ/WRITE BUFFERS TO SUPER.

4252 015014 \ EXIT CLN

4253 -EVEN

4254

4255 015020 ENDCLN

425€¢ 015020 L10013:
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4257
4258
4259
4260
4261
4262
(263
4264
4265
4266
4267
(268
4269
4270
4271
4272
4273
4274
4275
4276
4277

PN

015022
015022

015022
015026
015032
015040
015046

015054

015060
015060
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004737 007764
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DROP UNIT SECTION
.S8TTL DROP UNIT SECTION

MR 2 4

: THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
; TO NO LONGER BE TESTED.

L$DU: :

L1J0°6:

BGNDU
LET RS := RO SHIFT 1 ;R5 = LOGICAL DEVICE NUMBER X 2.
JSR PC,WSSR JWAIT FOR UNIT READY OR TIMEOUT.

LET @TSDB(RS) := #BR(PK
LEY DEVTBL(RS) := #NINUSE ;SET NOT IN USE FLAG FOR THE DEVICE.
CLRVEC TSVCT(RS)

EXIT
.EVEN

ENDDL!

;ISSUE MSG BUFFER RELEASE (MD.
JRELEASE THE INTERRUPT VECTOR.
U

SEQ 0099
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CZTSHA.P11 28-DEC-78 14:34 ADD UNIT SECTION SEQ 0100
4278 .SBTTL ADD UNIT SECTION
4273
4280 e
4281 * THE ADD~UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
4282 : 10 BE (A) TESTED FOR THE FIRST TIME, OR (B) RESUMED IN TESTING. IF
zggz : EF.AUNIT' IS SET, THE UNIT WILL BE TESTED AS A NEW UNIT.
4285
4286 015062 BGNAU
(287 015062 L $AU: :
4,288
(289
4290 015062 LET RS := RO SHIFT 1 ;RS = LOGICAL DEVICE NUMBER X 2.
6291 015066 LET DEVIBL(RS) := RO + #1 “STORE UNIT # IN DEVICE TABLE.
6292 015076 GPHARD RO,RO *GET HARDWARE P TABLE FROM SUPER.
4293 015100 LET TSDB(RS) := (RO) “SAVE TSDB ADDRESS.
429 015104 LET TSSR(RS) := (RO)+ + #2 *SAVE TSSR ADDRESS.
4295 015116 LET TSVCT(RS) := (RO) *SAVE INTERRUPT VECTOR ADDRESS.
4296 015122 SETVEC TSVCT(RS),TSAINT(RS) ,#INTPR] :SET UP INTERUPT PROCESSING CONDITIONS.
253; 015150 LET INTFLG(RS) := #0 :CLEAR INTERRUFT FLAGS.
4299 015154 EXIT AU
4300
4301 .EVEN
4302
4303 015160 ENDAU
4304 015160 L10015:
4305
4306 015162 ENDMOD

4307
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4308
2%?8 .TITLE HARDWARE TESTS
(311 LSBTTL  TEST 1: BASIC FUNCTIONS.
4312
4313 :+¢
2%}% ; TEST TO EXECUTE ALL TSO4 FUNCTIONS.
4316
4317 015162 B8GNMOD
4318
4319 015162 BGNTST
2%39 015162 T1::
l‘..?i%% 015162 LET RANDOM :B- #0 JCLR THE RANDOM OPERATIONS FLAG.
4324 015166 BGNSUB JSUBTEST 1 - SET CHAR, DRIVE INIT, GET STATUS.
4325 015166 T1.1:
4326
4327 015170 LET R2 :- MBFSEQQ ;ADR OF CMD SEQ.
(328 015174 004737 015754 JSR PC,BFSEQ JSET UP CMD SEQ.
4329 015200 004737 006020 JSR PC,EXALL JEXECUTE CMD SEQ ON ALL DEVICES.
4330 015204 004737 012300 JSR PC,FIRSTU JFIND THE FIRST UNIT, .
4331 015210 WHILE DEVTBL(RS) NE #END DO JWHILE THERE ARE MORE DEVICES:
4332 015220 LET R2 := MSGPKA(RS) ;GET MSG PACKET ADR,
4333 015224 LET R2 := R2 + #12 ;GET XSTATZ2 ADR,
4334 015230 LET TS4CL(RS) := (R2) (LR.BY #177400 STORE CODE LEVEL FROM DTR BYTE,
4335 (015242 IF PASCNT(RS) EQ #1 THEN JIF THIS IS PASS 1 THEN:
4336 015252 PRINTF #CODELM,DEVTRL(RS),TS4CL(RS) ;PRINT THE TSO4 MICROCODE LEVEL.
4337 015302 ENDIF
4338 015302 004737 012326 JSR PC,NEXTU JFIND NEXT UNIT.
4339 015306 ENDDO
4360 015310 ENDSUR
2332; 015310 L10017:
4343 015312 BGNSUB ;SURTEST 2 - REWIND.,
2332;0 015312 T1.2:
4346 015314 LET R2 := #RFSEQ" ;ADR OF (MD SEQ.
4347 015320 004737 015754 JSR PC ,BFSEQ JSET UP (MD SEQ.
(348 015324 004737 006020 JSR PC,EXALL JEXECUTE CMD SEQ ON ALL DEVICES.
4349 (015330 ENDSUB
2%2? 015330 L10020:
4352 015332 BGNSUB JSUBTEST 3 - WRITE/VERIFY,
2%22 015332 71.3:
4355 015334 LET R2 := #BFSEQ? ;ADR OF (MD SEQ.
4356 015340 004737 015754 JSR PC ,BFSEQ JSET UP (MD SEQ.
4357 015344 004737 006020 JSR PC.EXALL JEXECUTE CMD SEQ ON ALL DEVICES.
4358 (015350 ENDSUB
2;28 015350 L 10021
4361 015352 BGNSUB JSUBTEST 4 - WRITE TAPE MARK, ERASE.
43672 015352 T4

4363
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4364
4365
4366
4367
(368
4369
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4380
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004737
004737

004737
004737

004737
004737

004737
004737

004737
004737

00473%7

015754
706020

015754
006020

015754
006020

015754
006020

015754
006020

015754
006020

015754
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1: BASIC FUNCTIONS.

29-DE(C-78

TEST

LET R2

JSR

JSR

ENDSUB
L10022:

BGNSUB
11.5:

LET R

JSR

JSR

ENDSUR
L10023:

BGNSUR
1.6:

LET R2

JSR

JSR

ENDSUR
L10024:

B8GNSUB
11.7:

LET R?

JSR

JSR

ENDSUB
L10025:

BGNSUB
r.s:

LET R2

JSR

JSR

ENDSUB
L10026:

BGNSUB
11.9:

LET R2

JSR

JSR

ENDSUR
L10027:

BGNSUB
11.10:

LET R2

JSR

:= MBFSEQ3
PC,BFSEQ
PC,EXALL

:= MBFSEQ4
PC,BFSEQ
PC,EXALL

1= #BFSEQS
PC,BF SEQ
PCLEXALL

:- HBFSEQG
PC,BFSEQ
PC,EXALL

:= MBFSEQ7
PC,BF SEQ
PC,EXALL

1= M3FSEQB

PC ,BF SEQ
PC,EXALL

1= “BFSEQ9

PC ,BFSEQ

8

JADR OF (MD SEQ.
;SET UP CMD SEQ.
JEXECUTE CMD SEQ ON ALL DEVICES.

JSUBTEST 5 - SPACE FILES.

;ADR OF CMD SEQ.
;SET UP (MD SEQ.
JEXECUTE CMD SEQ ON ALL DEVICES.

JSUBTEST 6 - SPACE RECORDS.

;ADR OF (MD SEQ.
;SET UP (MD SEG.

SEXECUTE CMD SEQ ON ALL DEVICES.

;SUBTEST 7 - WRITE RETRY,

;ADR OF (MD SEQ.
;SET UP (MD SEQ.
JEXECUTE CMD SEQ ON ALL DEVICES.

;SUBTEST 8 - READ REV RETRY,

;ADR OF (MD SEQ.
JSET UP (MD SEQ.
JEXECUTE CMD SEQ ON ALL DEVICES.

sSUBTEST 9 - READ FWD RETRY,

sADR OF CMD SEQ.
;SET UP (MD SEQ.
SJEXECUTE CMD SEQ ON ALL DEVICES.

JSUBTEST 10~ CLEAN,

;ADR OF (MD SEQ.
JSET UP (MD SEQ.

SEQ 0102
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4620 015524
4621 015530
4422 015530
4623
4624 015532
4425 015532
1626
4627 015534
4428 015540
4429 015544
4430 015550
4431 015556
4432 015562
4433 015566
4434 015566
4635
4436 015570
4437 015600
4438 015606
4439 015610
4440
4641 015612
4462 015612
4443
4bbd 015614
4645 015622
4bb 015626
4647 015634
4648 015640
4649 015646
4450 015654
4451 015660
4452 015666
453 015672
4454 015700
4455 015704
4456 015712
4457 15716
4658 015722
4459 015730
4460 015734
4661 015742
462 015746
463 015746
446k
4465 015750

MACY11 30A(1052)
28-DEC-78 14:34

004737

004737
004737

004737

000342

004737
004737

004737
004737
004737
004737

004737
004737

006020

015754
206020

006020

011624
011624

011624
011624
011624
011624

011624
011624

29-DEC-78

TEST 1:

L 10030:

T1.11:

L10031:

rn.1e:

L10032:

15:33 PAGE 106

BASIC FUNCTIONS.

JSR PC.EXALL
ENDSUB

BGNSUB

LET RZ2 := #BFSE10
JSR PC,BF SEQ
JSR PC,EXALL
LET SWBFLG :B= 1
JSR PC.EXALL
LET SWBFLG :B= #0
ENDSUB

8

LET RZ2 :- DATAWT + #8,
WHILE R2 NE DATAWT DO

SWAR ~(R2)
ENDDO

BGNSUB

LET CMDWRD := #RDR
JSR PC,VFEXC
LET CMDPKT+(P.CNT
JSR PC,VFEXC
LET SWBFLG :B= 1

LET CMDPKT+CP.CNT :
- #10

JSR PC,VFEXC
LET CMDPKT+(CP.CNT
JSR PC,VFEX(
LET CMDWRD := #RDF
JSR PC,VFEXC
LET CMDPKT+(P.CNT
JSR PC,VFEXC
LET SWBFLG :B- #0
LET CMDPKT+(P.CNT
JSR PC,VFEXC

JSR PC.VFEX(
ENDSUB

ExIT Ist

- #10

N7

- N7

:- #10
LET CMDPKT+CP.CNT :

“-v

JEXECUTE (MD SEQ ON ALL DEVICES.

;SUBTEST 11 - wiv SWAPPED DATA BYTES.

;ADR OF CMD SEQ.

;SET UP (MD SEQ.

JWRITE/VERIFY PECORDS 1 AND 2.
JENABLE BYTE SWAPPING.
JWRITE/VERIFY RECORDS 3 AND 4.
;DISABLE BYTE SWAPPING.

JINIT WRITE BUFFER POINTER.
JUNTIL B BYTES HAVE BEEN SWAPPED.
;SWAP DATA BYTES IN WRITE BUFFER.

JSUBTEST 12 - READ SWAPPED DATA BYTES.

;CMD IS READ REV.

JVERIFY ODD LENGTH SWAP (RECORD 4).

s CHANGE BYTE COUNT TO 8.

JVERIFY EVEN LENGTH SWAP (RECORD 3).
SJENABLE BYTE SWAPPING.

;CHANGE BYTE COUNT TO 7.

JVERIFY ODD LENGTH SWAP (RECORD 2).

;CHANGE BYTE COUNT TO 8.

JVERIFY EVEN LENGTH SWAP (RECORD 1).
;CMD IS READ FWD.

JVERIFY EVEN LENGTH SWAP (RECORD 1),
;CHANGE BYTE COUNT TO 7.

JVERIFY ODD LENGTH SWAP (RECORD 2).

sDISABLE BYTE SWAPPING.

;CHANGE BYTE COUNT TO 8,

JVERIFY EVEN LENGTH SWAP (RECORD 3),
;CHANGE BYTE COUNT T0 7.

JVERIFY ODD LENGTH SWAP (RECORD &),

SEQ 0103
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L4666
L4667
L4668
6469
4470
W71

6472
G673
4474
44675
4476
W77
4478
6479
4480
4481

4482
4483
4484
4485
4486
4487
4488
4489
4490
44N

4492
4493
6494
4495
4496
4497
4498
4499
4500
4501
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4503
4504
4505
4506
4507
4508
4509
4510

452

P

016010
016012
016014
016016
016020
016022
016024
016026
016030
016032
016034
016036
016040
016042
016044
016046
016050

016052
016054
016056
016060
016062
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000207

000000
177777

102010

000000
177777

104105
010000
000001
000001
104105
010000
002001

000002
104105
010000
000001
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TEST 1:

BF SEQ:

BFSEQOD:

BF SEQ1:

BF SEQ2:

BASIC FUNCTIONS.
SUBROUTINE TO MOVE A COMMAND SEQUENCE TO THE SEQUENCE TABLE.

INPUTS: RZ = FWA OF COMMAND SEQUENCE.
OUKPUTS:
REGISTERS:
CALLS:
LET R1 := #CMDSEQ JINIT SEQ TABLE ADDRESS.
WwHILE (R2) NE #END DO JWHILE THERE ARE MORE COMMANDS:
ENBSE (R1)¢ : (R2)+ ;MOVE COMMANDS TO SEQ TABLE.
LET (R1) := #END ;STORE END OF SEQUENCE CODE.
RTS PC RETURN.
BASIC FUNCTION COMMAND SEQUENCE
.WORD SCH JSET (HAR. 200. (M
200
1
0
?Rl ;DRIVE INIT, (2)
1
0
SCH ;SET (HAR. 20 (3%
20
i
0
?ES .GET STATUS. (4)
1
0
SCH ;SET CHAR. 40. (5)
40
1
0
.WORD END
?wo JREWIND TWICE. 6
l
0
.WORD END
Wiy JWRITE/VERIFY PAT 1. (?7)
DAT(CNT
} )
Wiy WV PAT 2, . (8)
QATCNT
2
Wiy Wty PAT 3, (9)
DAT(NT

SEQ 0104
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016154

016156
016160
016162
016164
016166
016170
016172
016174
016176
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28-DEC-

104105
010000
000001

0410
10000
000001
000005
104105
010000
000001
000006

O—‘%
(¥, ]

101011
000001
000001
000000
177777

105410

78 14:34

BF SEQ3:

BF SEQ4:

T 1:

BASIC FUNCTIONS.

.WORD

.WORD

3
wTv
?ATCNT

4
wiv
?ATCNT

5

WiV
?ATCNT
6

WwTv
?ATCNT

4]
END

WM

N—=NONN—-2NO 2NN
- "
™ L

;WTV PAT 4.

;WTV PAT 5,

;WTV PAT 6.

;WTV PAT 0.

JWRITE TAPE MARK,

;WRITE 10 RECORDS.

JERASE 10 TIMES.

;WRITE TAPE MARK.

;WTM RETRY

;SPACE 2 FILES REV.

;SPACE 2 FILES FuwD.

;SPACE 2 FILES REV.

:SPACE 2 FILES FWD.

(10)

a1

(12)

a3

(14)

5)

(16)

(17)

18)

a9

(20)

(21)

(22)

SEQ 0105
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4578
4579
4580
4581

.P11

016266
016270

016272
016274
016276
016300
016302
016304
016306
016310
016312
016314
016316
016320
016322
016324
016326
016330
016332
016334
016336
016340
016342

016344
016346
016350
016352
016354
016356

RXXXRRRERK
RRNSErR3&R

6426

MACY11 30A(1052)
28-DEC~78 14:34

000000
177777
102010

000000
177777

102010
000001
000001
000000
104G05
010000
000001
000001
105005
010000
000001

000001
177777

104401
010000
000001
000001
105401
010000
000001
000001
125401
010000
000001
000001
177777

104001
010000
000001

29-DEC-78 15:33 PAGE 109
TES

- -

BF SEQS:

BF SEQ6:

BF SEQ7:

BF SEQ8:

BASIC FUNCTIONS.

. WORD

.WORD

.WORD

.WORD

0
END

RWD
1
1
0
SRF
7
1

0
SRR
7
1
0
SRF
)
7

0
SRR
1
4
0
END

RWD
1
1

0
WRT
?ATCNT

1

WRR
DATCNT
END
RDR
DATCNT

RNR
DATCNT

RNF
DA™ CNT
END

RDF
?A'CNT

JREWIND.

sSPACE 7 RECORDS FWD.

;SPACE 7 RECORDS REV.

;SPACE 7 RECORDS FWD.

.SPACE 7 RECORDS REV.

;REWIND.,

JWRITE.

:WRITE RETRY.

;JREAD REV.

JREAD NEXT REV.

;READ NEXT FWD.

JREAD FWD.

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31

(32)

(33)

(34)

SEQ 0106

% -

T e W
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4634
4635

4639
4640
4641
4642
4643
L4644
4645
4666
4647
4648
4649
4650
46351
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663

P11

016436
016440
016442
016444
016446
016450
016452
016454
016456
016460

016462
016464
016466
016470
016472
016474
016476
016500
016502

016504
016506
016510
016512
016514
016516
016520
016522
016524

016526
016526

MACY11 30A(1052)
28-DEC-78 14:34

000001
105001

177777

101012
000001

000
177777
106105

177777

29-DEC-78
TEST 1:

BF SEQ9:

BFSE10:

L10016:

. WORD
. WORD

.WORD

. WORD
.EVEN

ENDTST

15:33 PAGE 110
BASIC FUNCTIONS.

:
RPF
DATCNT

1
RPR
?ATCNT

1
END

CLN

JREAD PREVIOUS FWD. (35)
JREAD PREVIOUS REV. (36
; CLEAN. (37)
JREWIND (38)

;END OF SEQUENCE.
JWRITE/VERIFY EVEN LENGTH. (39)

JWRITE/VERIFY ODD LENGTH. (40)

SEaQ 0107

~ -

MMM M M -
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4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4771

P11

016530
016530

016530
016536

016544
016554

016752
016756

MACY1] 3OA(1052)
28~DE(~78 14:34

004737
004737

004772

0047357

004737

004757

004737
004737

005754
006000

016762

006020

017022

006020

006000
006020

29-DEC-78

15:33  PAGE 111

TEST 2: DATA RELIABILITY,
.SBTTL TEST 2: DATA RELIABILITY,

.+t

; TEST TO CHECK THE DATA RELIABILITY OF

T2::

BGNTST

LET RANDOM :B= #1
LET R2 := ADATCNT - #1
LET LENMSK := COMP R?
JSR PC,SET(CH
IFB STAFLG NE #0 THEN
JSR  PC,SETRW
LET STAFLG :B= #0

ENDIF

LET (R1)+ := MWTV

LET (R1)+ := ADAT(CNT
LET R2 := COMP #RNOPSC
LET (R1)+ := R?

LET (R1)+ := ARANP
REPEAT

WHILE R1 LT #SEQEND DO
LET RANS := RANS + RANSB

THE TS04.

;SET THE RANDOM OPERATIONS FLAG.
;SET UP THE RECORD LENGTH MASK.
JALLOW MAXIMUM BUFFER.

JCMD 1 = SET CHARACTERISTIC.

;IF STARTING THEN:

;CMD2=REWIND

;CLR START FLAG.

;CMD3 = WRITE/ VERIFY.
;SET BRF TO MAX FOR PATTERN GENERATION.

;63 OPERATIONS.

;RANDOM PATTERN.

JREPEAT T0O EOT:

JFILL SEQ TBL WITH RANDOM CMDS.

LET R2 := RANS CLR.BY #177741 ;R2 = RANDOM # (0 - 36).

JSR PC,aRANCMD (R2)
ENDDO
LET (R1) := HEND
JSR  PCLEXALL
LET R1 := #CMDSEQ
UNTIL RZ NE #0
JSR PC,RANRD
LET CMDSEQ+4 := COMP #RNOPSC
LET CMDSEQ+14 := CMDSEQ+4
LET (R1) := #END
JSR PC.EXALL
LET RPTFLG :B= #1
LET R1 := #CMDSEQ
JSR PC,SETRW
LET (R1) := #END
JSR PC,EXALL

EXIT TST

JSET UP A RANDOM (MD + BRF.

;STORE END OF SEQUENCE CODE IN TABLE.
;GO EXECUTE ALL CMDS IN SEQUENCE TABLE.
JINIT CMD SEQ TBL POINTER,

;REPEAT UNTIL EOT IS REACHED

;SET UP READ REV/FWD CMDS,
;# OF RECORDS FOR READ REV.

;# OF RECORDS FOR READ FORWARD.
;STORE END OF SEQUENSE CODE IN SEQ TABLE.

;GO EXECUTE READ REV/FWD OF LAST N RECORDS.

;REQUEST PERFORMANCE REPORT DURING REWIND.
. INIT SEQ TBL POINTER,

;STORE REWIND IN SEQ TBL,
:STORE END IN SEQ TBL,
;EXECUTE REWIND CMD ON ALL UNITS

SEQ 0108
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4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4760
4761
4742
4743
4744,
4745
4746
4747
4748
4749
4750
4751
4752

016762
016764
016766
016770
016772
016774
016776
017000
01700¢
017004
017006
017010
017012
017014
017016
017020

017022
017026
017632
017040
017050
017052
017056
017062
017066
017070
017074

MACY11 30A(1052)
28-DEC-78 14:34

017110
017076
017076
017076
017076
017076
017076
017076
017022
017022
017022
017022
017022
017022
017022
017022

000207

29-DEC-78 15:33 PAGE 112

TEST 2:

RANCMD :

RANRD :

F

DATA RELIABILITY.

ADDRESSES OF SUBROUTINES USED TO SET UP RANDOM OPERATIONS IN
THE DATA RELJABILITY TEST.

RANWY
RANWR
RANWR
RANWR
RANWR
RANWR
RANWR
RANWR
RANRD
RANRD
RANRD
RANRD
RANRD
RANRD
RANRD
RANRD

JWRITE/VERIFY.
JWRITE.
JWRITE.
JWRITE.
JWRITE.
JWRITE.
JWRITE.
JWRITE.
JREAD,
;READ.
sREAD.
JREAD.
READ.
JREAD,
;JREAD.
sJREAD.

SUBROUTINE TC SET UP READ (OMMANDS N SEQUENCE TABLE.

INPUTS :
OUTPUTS:

REGISTERS:

CALLS:

LET (R1)+
LET (R1)+
LET RANB
LET R2 :=
LET (R1)+

R2

:— #RDR

:= #DATCNT
:= RANB + RANS

R

LET (R1)+ :
LET (R1)+ :
LET (R1)+ :
LET (R1)+ :
LET (R1)+ :

RTS PC

;STORE READ REV (MD.

;SET BRF TO MAX FOR READ RANDOM LENGTHS.

ANB CLR.BY #RNOPSC

HdE N h

R2
ARANP
ARDF
ADATCNT
R2
#RANP

sSET RANDOM # OF OPERATIONS.

;RANDOM PATTERN.

JSTORE READ FWD CMD.

;SET BRF TO MAX TO READ RANDOM LENGTHS,
2SET RANDOM # OF OPERATIONS.

;RANDOM PATTERN.

SEQ 0109

PN S . N a2~ —

P P e W e e e W en e W I ey

— . TR . A S v . e S A S —

e r—
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CZTSHA. P11 28-DEC-78 14:34 TEST 2: DATA RELIABILITY. SEQ 0110
4753 ; SUBROUTINE TO SET UP A WRITE (OMMAND IN THE SEQUENCE TABLE.
(754 : INPUTS :
4755 ; OUTPUTS:
4756 ; REGISTERS:
4757 ; CALLS:
4758
4759 017076 RANWR: LET (R1)+ := #WRT ;STORE WRITE CMD.
4760 017102 004737 017722 JSR P(,RANW STORE BRF, # OF OPERATIONS, PATTERN.
L&761 017106 000207 RTS PC
4762
4763 -
(764
4765
4766
L767 ; SUBROUTINE 7O SET LP A WRITE/VERIFY COMMAND IN THE SEQUENCE TABLE.
4768 : INPUTS:
L769 . OUTPUTS:
4770 : REGISTERS:
W77 ; CALLS:
4772
4773 017110 RANWV: LET (R1)+ :- AWTV ;STORE WRITE/VERIFY (MD.
4774 017114 004737 017122 JSR P(,RANW ;STORE BRF, # OF OPERAT]ONS, PATTERN.
4775 017120 000207 RTS P(
4776
4777
4778
4779
(780
4781 ; SUBROUTINE TO STORE BRF, # OF OPERATIONS, PATTERN IN (OMMAND
4782 . SEQUENCE TABLE FOR WRITE AND WRITE/VERIFY COMMANDS.
4783 : INPUTS:
4784 ; OUTPUTS:
4785 ; REGISTERS: RZ2
2;39 ; CALLS:
4788 (017122 RANW: LET (R1)+ := #DAT(CNT JSET BRF TO MAX FOR PATTERN GENERATION.
L789 ;RANDOM BRF WILL BE GENERATED FOR EACH RECORD.
4790 (17126 LET RANB := RANB + RANS
4791 017134 LET R2 := RANB CLR.BY #RNOPS(
4792 017144 LET (R1)+ := R2 ;SET RANDOM # OF OPERATIONS.
4793 017146 LET (R1)+ := ARANP ;RANDOM PATTERN.
4794 017152 000207 RTS PC JRETURN,
4795
4796 .EVEN
4797
4798 017154 ENDTST
4799 017154 L10C33:

4800

. P W PR I R R P SRR UL SRR L I S T W IR e T S W W TR ST PR Y P A P £ S £ S 6 5 e R srvm R S £ Y S PN P PN P P
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CZTSHA.P11 28~DEC-78 14:34 TEST 3: WRITE COMPATABILITY/WRITE UTILITY. SEQ@ 0111
Zggg LSBTTL  TEST 3: WRITE COMPATABILITY/WRITE UTILITY.
4803 (R
4804 o TEST TO WRITE RECORDS FROM BOT TO EOT.
4805 ;-
LB06
4807 017156 BGNTST
2388 017156 T3::
4810 017156 LET RANDOM :B- #1 JSET THE RANDOM OPERATIONS FLAG.
4811 017164 LET R2 := #DAT(NT - m JSET UP THE RECORD LENGTH MASK.
‘812 017172 . LET LENMSK :- COMP R?2 JALLOW MAXIMUM BUFFER.
(813 017202 004737 005754 JSR PC,SETCH ;CMD 1 = SET CHARACTERISTIC.
4814 017206 004737 006000 JSR P(,SETRW ;CMD2=REWIND
4815 (017212 REPEAT JREPEAT TO EOT.
4816 017212 WHILE RY LT #SEQEND DO JWHILE THERE IS MORE ROOM [N SEQ TABLE:
(817 017220 004737 017076 JSR PC,RANWR ;STORE A WRITE CMD IN SEQUENCE TABLE.
4818 017224 ENDDO
4819 017226 LET (R1) := #END ;STORE END OF SEQUENCE CODE IN TABLE.
4320 017232 004737 006020 JSR  PC,EXALL JEXECUTE ALL CMDS IN SEQ TBL ON UNITS.
4821 017236 LET R1 := ACMDSEQ JINIT SEQ TBL POINTER,
(822 017242 UNTIL R2 NE #0 JREPEAT UNTIL EOT IS REACHED
4823 017246 004737 006000 JSR PC,SETRW JSTORE REWIND IN SEQ TBL,
4824 017252 LET (R1) := #END ;STORE END [N SEQ TBL,
2352 017256 004737 006020 JSR PC,EXALL JEXECUTE REWIND CMD ON ALL UNITS
4827 017262 EXIT 1S7T
4828 »
4829 .EVEN
4830
4831 017266 ENDTST
4832 017266 £ 10034

4833
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«83%
4835
4836
(837
4838
4839
4840
4841
4842
4843
4844
4845
4846
L8L7
4848
4849
4850
4851
4852
(853
4854

P

017270
017270

017270
017276
017302
017306
017312
017316
017322
017326
017332
017336
017342
017346
017352
017356
017362
017366
017372

017376

017402
017402

MACY11 30A(1052)

28-DEC-78 14:34

004737
004737

004737

004737

004737

005754
00€000

006020

012300

006020

29-DEC-78

TEST 3:

LSBTTL

15:33 PAGE 115

WRITE COMPATABILITY/WRITE UTILITY.

TEST 4&:

READ COMPATABILITY/READ UTILITY.

F 4
. TEST TO READ ENTIRE TAPE FORWARD AND REVERSE.

T4::

L10035:

BGNTST

LET RANDOM :B- #1
JSR PC,SETCH

JSR PC,SETRW

LET (R1)+ := ARDF
LET (R1)+ := ADATCNT
LET (R1)+ = #77777
LET (R1)+ := HRANP
LET (R1) := #END

JSR PC,EXALL

LET P1 := #CMDSEQ
LET (R1)+ := #RDR
LET (R1)+ := MDAT(CNT
JSR PC,FIRSTU
LET (R1)+ := RECCNT(RS)
LET (RT1)+ := #RANP
LET (R1) := #END

JSR PC.EXALL
EXIT TST

.EVEN

ENDTST

;SET THE RANDOM OPERATIONS FLAG.

;CMD 1 = SET CHARACTERISTIC.
;CMD2=REWIND.

;CMD3 = READ FORWARD.

;SET LENGTH TO MAX FOR UNKNOWN LENGTHS.
;SET RECORD COUNT TO MAX FOR WHOLE TAPE.
;PATTERN = RANDOM,

;STORE END OF SEQUENCE CODE IN TABLE.

JEXECUTE ALL CMDS IN SEQ TBL ON ALL UNITS.

JINIT CMD SEQ TBL POINTER.

;CMD1 = READ REVERSE.

JSET LENGTH TO MAX FOR UNKNOWN LENGTHS.
JSET UP R5 TO FIND RECORD COUNT.
JRECORD COUNT = # OF RECORDS ON TAPE.
JPATTERN = RANDQOM,

;STORE END OF SEQUENCE CODE IN TABLE.
.GO EXECUTE READ REV. OF ENTIRE TAPE.

SEQ 0112
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<868
L8693
4870
4871
4872
4873
(874
4875
4876
4877
(878
4879
4880
4881
4882
(883
4884
4885
4886
4887
(888
4889
4890
4891
(89?2
4893
4894
4895
4896
4897
4898
4,899
4900
4901
4902
4903

017404
017404

017404
017410
017416
017422
017430
017434
017440
017444
017450
017454
017460
017464
017470
017476
017502
017504
017510
017514
017520
017524
017526
017532
017534
017540
017544
017546
017552
017554
017560
017562
017566
017572
017600
017604
017606
017612
017614

MACYT1 30A(1052)

2B-DEC-78 14:34

004737 005754

004737 020014
004737 020014
004737 020014
004737 020014
004737 020014

022711 000040
001024

012137 003006

022137 003004
001003

000756

005337 003006
001751

000772
022711 000020
001015

005337 003002
001372

000726
004737 006450

004737 006360
004737 012300

004737 007316
004737 012326

9

29-DE(-78 15:33 PAGE 116
TEST 5: EXECUTE OPERATOR SELECTED COMMAND SEQUENCE.

SEQ 0113

LSBTTL TEST 5: EXECUTE OPERATOR SELECTED COMMAND SEQUENCE.

c 4+
L

; TEST TO EXECUTE OPERATOR SELECTED COMMAND SEQUENCE.

BGNTST
TS::
LET RANDOM := #0
LET IRE :B= P]RE
JSR PC,SETCH
LET CMDSEQ+2 := (HAR
LET R2 := #CMDD
JSR PC,PTCMDS
JSR PC,PTCMDS
JSR PC.PTCMDS
JSR PC,PTCMDS
JSR PC.PTCMDS
LET JLOOP := #0
LET RY1 := #CMDSEQ
2% : WHILE (R1) NE #END DO
(MP #UMP.(C, (R1)
BNE 6%
LET RY := R1 + #2
MOV (R1)+,JLOC
LET JLOOP := JLOOP + #1
CMP (R1)+,JL00P
BNE 1%
LFET R := R1 + #°
B8R 3%
1%: LET RY := #CMDSEQ
2% DEC  JLOC
BEQ 3%
LET R1 := R1 + #10
BR 2%
€$: CMP #DLY.C,(R1)
BNE 4%
LET R1 :— R1 + #4
LET TIMEZ :- (RY)
7%: WAITUS 10.
DEC TIME?
BNE 7%
LET R1 :-= R1 + #4
BR 3%
4%: JSR  PC,SETUP

WHILE NCNT NE #0 DO
JSR PC,CMDA(
JSR PC,FIRSTY

IF DEVTBL(R5) EN #END THEN

DOCLN

ENDIF

WHILE DEVIBL(RS) NE #END DO
JSR PC,EXCUTE
JSK PC.NEXTU

ENDDO

;CLEAR RAMDOM MODE FLAG.

JMOVE INHIBIT RFC ERROR REPORT FLAG.
JCMD 1 = SET CHARACTERISTIC.

JMOVE CHAR CODE FROM P TBL TO SEQ TBL.
;JR2 POINTS TO CMD2 IN SOFT P TABLE.
JMOVE CMD 2 FROM P TBL TO SEQ TBL.
JMOVE CMD 3 FROM P TBL TO SEQ TBL.
JMOVE CMD 4 FROM P TBL TO SEQ TBL.
JMOVE CMD S FROM P TBL TO SEQ TBL.
JMOVE END CMD FROM P TBL TO SEQ TBL.
;CLEAR JMP (MD LOOP COUNT.

JINIT SEQUENCE TABLE POINTER.

JWHILE THERE ARE (MDS LEFT [N SEQUENCE TBLE:
JIS THIS A JUMP (MD?

;JBR ]1F NOT.

:POINT TO BRF.

.SAVE BRF (LOCATION).

JUPDATE THE LOOP COUNT.

JHAS LOOP COUNT BE SATISFIED?

JIF NOT, JMP AGAIN.

IF SO, ADJUST SEQ POUNTER

JAND GO TO NEXT COMMAND.

JINIT CMD SEQ TABLE POINTER.

JDECR LOCATION COUNTER.

J1F THIS IS THE RIGHT LOCATION 10 JMP TO, GO SET
;IF NOT, UPDATE SEQ POINTER TO NEXT (MD.
;DO IT AGAIN.

;DELAY?

;BR IF NOT.

JR1 = LOCATION OF N COUNT.

sSAVE N COUNT.

;GO TO SUPER-WAIT 1 MSEC.

;POINT TO NEXT CMC.

;GO CHECK NEXT CMD.

.GO SETUP THE COMMAND BLOCK.

;WHILE THERE ARE RECORDS REMAINING:
;STORE CMD ASCII IN ERROR MSG.

;SET UP FOR 1ST ULNIT.

.1fF ALL DEVICES HAVE BEEN DROPPED:
;DO CLEAN (ODE AND ABORT PASS,

;WHILE THERE ARE UNITS REMAINING:
;GO EXECUTE THE COMMAND.
JFIND NEXT UNIT,
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CZTSHA.PIN 28-DEC-78 14:34 TEST 5: EXECUTE OPERATOR SELECTED COMMAND SEQUENCE. SEQ 0114
4926 017672 004737 012300 JSR PC,FIRSTU JSET UP FOR 1ST UNIT.
4925 017676 wHILE DEVTBL(RS5) NE #END DO ;WHILE THERE ARE MORE UNITS.
6926 017706 004737 207600 JSR PC,GOWAIT ;GO WAIT FOR INTERRUPT + (CHECK FOR ERRORS.
4927 017712 023727 002762 100017 W CMOWRD , #GE S ;1S THIS A GET STATUS (MD?
4928 017720 001002 BNE 5% ;BR [F NOT,
4929 017722 004737 012610 JSR PC,PRXST ;PRINT EXTENDED STATUS REGISTERS.
4930 017726 5%: IF #X0.EQOT SETIN MSGPKT+MS.XSO OR #X0.BOT SETIN MSGPKT+MS. XSO THEN
4931 017746 LET NCNT := #1 ;FORCE TERMINATION OF COMMAND.
4932 017754 ENDIF
4933 017754 004737 012672 JSR PC,CKHAE sCHECK HALT AFTER EACH CMD FLAG.
4934 017760 004737 012326 JSR PC,NEXTU JFIND NEXT UNIT IN TEST SEQUENCE.
4935 017764 ENDDO
4936 017766 LET NCNT := NCNT - #1 ;UPDATE RECORD COUNT.
4937 017772 . LET PCMDWD :- CMDWRD . SAVE PREVIOUS COMMAND WORD.
4938 (020000 ENDDO
4939 020002 004737 011540 JSR  P(C,VFYDAT ;IF LAST CMD WAS A WRITE VERIFY, THEN GO
4940 JVERIFY THE LAST N RECORDS OfF DATA.
4941 020006 ENDDO
4942
4943 020010 ENDTS: EXIT TST
6494
4945
4946
4947
49¢8
4949
4950 : SUBROUTINE 10 MOVE A COMMAND FROM THE SOF TWARE P TABLE TO
4951 : THE COMMAND SEQUENCE TABLE.
4952 ; INPUTS : RZ = POINTER TO SOFT "P'' TABLE
4953 ; QUTPUTS:
4954 ; REGISTERS: R3.
4955 ; CALLS:
4956
4957 020014 PTCMDS: LET R3 : (R2)+ = #1 SHIFT +1 ;R3 = COMMAND TABLE [NDEX.
64958 020022 LET (R1)+ := (MD'BL (R3) <MOVE COMMAND WORD.
4959 020026 LET (R1)¢ := (R2)¢ ;MOVE # OF BYTES.
4960 020030 LET (R1)e+ := (R2)+ ;MOVE # OF OPERATIONS.
4961 020032 - LET (R1)+ :- (R2)+ ;MOVE PATTERN CODE.
4962 020034 000207 RTS PC
4963 .EVEN
4964
4965 (020036 ENDTST
4966 020036 L 10036:
L9¢7

4968 020040 £ NDMOD
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CZTSHA. P11

4969
4979
4971

4972
4973
4974
4975
4976
w977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4987
4988
4989
4990
L4991

4992

4993
4994
4995
4996

020040

020040
020042

020042
020052

020064

020066
020103

MACY11 30A(1052)
28~-DE(~-78 14:34

051524 041104 040440
126 041505 047524

29-DEC~78
TEST §:

L 9
15:33 PAGE 118
EXECUTE OPERATOR SELECTED COMMAND SEQUENCE.

.TITLE PARAMETER (CODING

.SBTTL HARDWARE PARAMETER (ODING SECTION

o 2 4
.

; THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
. THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES.
. MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
. INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES.
; MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUN]CATIONS

BGNMOD

* WITH THE OPERATOR.

{ $HARD : :

TS4ADR:
TS4V(T:

1L10037:

BGNHRD

GPRMA
GPRMD

EXIT HRD

.NLIST
LAS(CI2
LASCI2
LLIST
.EVEN

ENDHRD

T%LADR.O. 160000,177564,YES
TS4V(T.2.0.777,60.776.YES

BEX

/TSDB ADDRESS/
/VECTOR/

BEX

SEQ 0115




PARAME TER CODING

CZTSHA. P11

«99?7
4998
4999
5000
5001

5002
5003
5004
5005
5006
5007
5008
5009
5010
5011

5012
5013
5014
5015
5016
5017
5018
5019
5020
5021

5022
5023
5024
5025
5026
5027
5028
5029
5030
5031

5032
5033
5034
5035
5036
5037
5038

0201172
020114

020114
020122
020130
020136
020144
020152
020160
020162
020170
020202
020214
020226
020240
020252
020264
020276
020310
020322
020334
020346

’8-DEC-78 14:34

m 9
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 119
SOF TWARE PARAMETER CODING SECTION

.SBTTL SOF TWARE PARAMETER CODING SECTION

MR 4

; THE SOF TWARE PARAMETER CODING SECTION CONTAINS MA(CROS

; THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES THE
; MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
. INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
. MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
: WITH THE OPERATOR,

BGNSF T
L$SOFT::
GPRML  CLRM,0,1,YES
GPRML  RRVM.0.400.YES
GPRML  HAEM.2.1,YES
GPRML  DINTM,é.1,YES
GPRML  IRECM.6.400,YFS
GPRML  CHGM,10.1,YES
XFERF  ENDSP
GPRML  IREM,12.1,YES
GPRMD  CHARM,14.,0.377.0,200,YES
GPRMD  (MD2M.16.D.37.1.%3.vES
GPRMD  BPCRM.20.D.-1.1.DATCNT,YES
GPRMD  NUMBM.22.D.-1.1.<1,YES
GPRMD  PATTM.24.0.17.0.10.YES
GPRMD  (MD3M.26.D.37.1.33.YES
GPRMD  BPCRM.30.D.-1.1.DATCNT.YES
GPRMD  NUMBM.32.D.-1.1.-1.YES
GPRMD  PATTM.34.D.17.0.10.YES
GPRMD  (MD4M.36.0.37.1.33 vES
GPRMD  BPCRM.40.D.-1.1.DATCNT,YES
GPRMD  NUMBM.42.D.<1.1.-1.YES
GPRMD  PATIM.44.D.17.0.10.YES
GPRMD  CMDSM.46.D.37.1.33 vES
GPRMD  BPCRM.S50.D.-1.1.DATCNT,YES
GPRMD  NUMBM 52D -1.17=1.YES
NDSP GPRMD  PATTM.54.D.17.0.10 YES
SP:

EXIT SET

SEQ 0116




PARAME TER CODING
CITSHA . P11

5039
5049

5041
5042
5043
5044
5045
5046
5047
5048

020444
020463

020712
020724
020744
020754
020762
020770

020776
020776

020776
020776
020776

28-DE(-78

R
o

RR RE
~NS 8O
— d d i LSV i d
SO = =NO
W= Nn—= KON

046503

MAFYZI 30A(1052)

14:8%

04050>
051505
052114
040523
044116
067101
044510
040510
027504
020106
043117
052124
027504
027504
027504

020122
052105
040440
046102
041111
042507
044502
040522
000062
047503
047440
051105
000063
000064
000065

N9
29-DEC-78 15:33 PAGE 120
SOF TWARE PARAMETER CODING SECTION

LNLIST
(LRM: LASCI2Z
RRVM: JASCIZ
HAEM: LASCIZ
DINTM: _ASCIZ
IRECM: _ASCIZ
CHGM: LASCIZ
IREM: LASCIZ
(HARM: _ASCIZ
CMD2M: ,ASCIZ
BPCRM: ,AS(C]IZ
NUMBM: ASCIZ
PATTM: _ASCIZ
(MD3M: _ASCIZ
(MD&M:  ASC]Z
(MDSM:  _AS(CIZ

LLIST

.EVEN

ENDSF?
L 10040

L ASTAD
LSLAST::

£ NDMOD

BEX

/CLEAR COUNTERS/

/RESET RANDOM VARIABLES/
/HALT AFTER EACH (MD/
/DISABLE INTERRUPTS/
/INHIBIT RECOVERY/
/CHANGE (MD SEQUENCE/
/INHIBIT RFC ERROR REPORT/
/CHARACTERISTICS CODE/
"'CMD/ 2"

/BRF COUNT/

/R OF OPERATIONS/
/PATTERN/

"'(MD/3""

"(MD/&"

'.LMD/S..

BE X

SE@ 0117

."'




PARAME TER CODING

5049

5050 051572
051574
051576
051600

000000

000000
000000
000000
051604
000200

MACY1T 30A(1052)
DOCTOR.P11 17-FEB-78 09:08

810
29-DEC-78 15:33 PAGE 122
DIAGNOSTIC SUPERVISOR =-- LOW CORE SET uP

.SBTTL DIAGNOSTIC SUPERVISOR -- LOW CORE SET UP

.WORD 0 s SPACE FOR USER POOL POINTER
.WORD 0 ;SIZE

WORD 0 JCHECKSUM (NOT CURRENTLY USED)
.WORD 0 .SIZE OF H.W. PTAB. ALLOCATION
END.SUPV-, +2

.END 200

SEQ 0118

. W TEE WA R S — -



ASSEMBLY ROUTINES
17-FEB-78 09:08

DOCTOR P11
ABOFLA 021322
ABOPAS 021240
ABO.FM 023607
ACK.C = 100000
AFSI 021030
ALLOC 041742
APT.ER 022732
ATTNM 004216
AUDRPM 004543
ASAAV 025600
ASAAW 025614
ASAAX 025626
ASAAY 025634
ASAAZ 025650
ASABA 025660
BFSEQ 015754
BFSEQD 016000
BFSEQT 016052
BFSEQ2 016064
BFSEQ3 016156
BFSEQ4 016230
BFSEQS 016272
BFSEQ6 016344
BFSEQ7 016376
BFSEQ8 016430
BFSEQ9 016462
BFSE10 016504
BGNFLG= 003016
BGN.SU= 020776
BINC 011524
BINMSG 040252
BITO = 000001
BITOO = 000001
BITO1 = 000002
BITO2 = 000004
BITO3 = 000010
BITO4 = 000020
BITOS = 000040
BITO6 = 000100
BITO7 = 000200
BITO8 - 000400
BITOS = 001000
BIT1 = 000002
BIT10 = 002000
BIT11 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 = 040000
BIT15 = 100000
BIT2™ = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BIT6 = 000100

G
G
G
G

oo

(alninlalalalalanlalnlalalnialalalalalalalalalaln

50504«
50504+
50504
25114
2633

24324
24314
24304
2429
24284
2L27H
24264
24254
24 24N
2423
24424
2422
2421H
24204
24154
24184
24174
AT
24404
24394
2438#
26374
24364

2595
2636

3626
4192

6347
4483
45054
45114
45414
45634
45814
46034
LE17A
46X N
L64L5H
L6554
3488

38614

3535
2647
244¢
2441
2440
2439
2438
2437
2436
2435
2436
4136

2600
2639

£356

2603
2642

6365

2606
2645

4374

c.10
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 124
CROSS REFERENCE TABLE == USER SYMBOLS

2609
2648

4383

2612
2651

6392

2615
2654

4401

2618
2657

4410

2621
2660

4419

2624
2663

4428

2627
2666

44724

SEQ 0119

2630
2668
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DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0120

BIT8 = 000400 G 26354

BIT9 = 001000 G 2434n

BLD.HW 026464 5050#

BLOCK 044076 50504

BPCRM 020712 5023 5027 5031 5035 50404

BRCPK 002240 G 27088 4247 4270

BRFCNT 002760 G 28064 3139« 3143+ 3745 31466+ 3148 3230 3296 3827 3828 3934 3935 3937

BRF.C = 004000 G 25164 2603 2606 2609 2612 2615 2618 2621 2624 2627 2630 2633 2648
2651 3284 3540 3576 3894

B$AAB 030066 SOSO#

BSAAF 030000 5050#

CALLPC= 000022 50504 =

CALLPS= 000024 SOS0# =

CALLSP= 000026 5050«

CALLTC= 000030 S0504

CAL.CL 046646< 50504 *

CAL.TI 046522 G SQ50#

CHAR 002150 G 23794 4881

CHARM 020657 5021 50404

CHGFLG 002144 G 23754 4223+

CHGM 020602 5018 504C#

CHKERR 010212 G 3476 35664

CHLUP 030102 50504

CHKSTR 042304 50504

CHKTITY (040372 50504

CHK.MA 026242 50504

CHK.PC 033372 SQSO# =

(HK.SWw 022432 5050#

CHRCNT 041624 50504

CH.EAI= 000040 G 2379 25394 2541 2740 2857

CH.ERI= 000020 G 2540

CH.ESS= 000200 G 25384

CH.FLA 025750 50504«

CH.PAS 025766 50504

CKDATA 012042 G 3916 39334

CKDCNT 012274 3940« 3950 3952 3973 39764

CKDFF 012276 3944+ 3959 3964 39774

CKHAE 012672 G 3170 3918 40734 4933

CKHRTN 012740 4076 40834

CLEAR. 027364 50504

CLKACC 021236 G 50504 «

CLKBFR 046466 50504 »

CLKCNT 02123% G 50504«

CLKJUM 047 2 G 5050#

CLKRES 0500/4 G 50504

CLKSER 050230 G 5050#

CLKSON 021274 G 50504«

CLK.SE 026044 50504

CLN = 101012 G 26634 2907 4645

CLRERR 007750 G 3479 34878 4224

CLRFLG 002134 G 23674 4142+

CLRM 020444 5013 50404

CLR.MA (26320 5050#

(MDAC 006360 6 3134 3195# 3901 4915

CMDASC 003226 G 29164 3219

(MDD 002152 G 2380 4882

PP NP NP NP PP NP SN




ASSEMBLY ROUTINES

DOCTOR.P11

CMLLG
CMDPKM
CMDPKT

CMDSAV
CMDSEQ
CMDSE?2
CMDTBL
CMDWRD

(M.CO=

CMD.C1=
CMD.C2=
CM.(C3=

CMD.Cé=
CMD2M
CMD3M
CMD4M
CMDSM
CNTBGN=
CNTEND=
CNTLEN=
CNVT
CODELM
COMMAN
COMMTA
CONTCL
CP.ADH=
CP.ADL -
(P.CMD=
CP.CNT=
CRLF
afay
CURR.S
CURR.T

002770
003742
002224

002764

002762
000001
000002
000004
000010
000020

CvC.C = 040000

C$AAD
C$AAE
($AAK

17-FEB-78 09:08

oo0o

I AIATATAYA]

(2B AIalA]

AOOG OOOOG O O

3228+
4137
3040
3270
3896w
3286+
3103

3216
3137
3882
2600
2657
2600
2609
2600
3234

50404
50404
50404
50404
2781#
27954
4145

4337

3244
3148+
3040

2595

3581
4305
3455

4326
6217

4257
4248

3153
4041

€10
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 126

CROSS REFERENCE TABLE ~- USER SYMBOLS

1240+

3041
3274
3898
3588
N
4959
3178
3883«
2603
3242
2639

2612
2615

3826

3255+
5229+
3526+

2666

3610
3504
6345

6272
2905

3247+

3148
3275+
3899«
3898«
4473

3196
3894
2606
3268
2654
2633
2618

3262+
3255+
3535

3652
4194
4354

4046

3249+
3228+
3281
4136
4698
3280
3923
2609
2660

2654
2636

3270~
3261
3568

3689
4202
4363

<195

3273+
3229+
3083+
46647n
4701+
3281+
3941
2612
2663

2666
2639

3899«
G447
3573

3712

$372

4219

3682

3231

3284+
4450+
4702+«

341C
4077
2627

4450+

3749

4381

4919

3739 3788
3236~ 3239
3286 34340
4452 4456+
4706 4822
3457 3537
L4455+ 4454
2624 2627
3259

3252 3259
2645 2648
4452% 4456~
3808 3969
4390 4399

3796
3244
3435
4459+
4854
3540

4927
2630

3268
2651

4459

4024

4408

3823

3246

3588«
4461
4881+

3541
4938
2633

2654

4461

4030

4617

3880+
3255«
3685+
4889
3576
2642

2657

6137

4426

SEQ 0121
3884+
3261«
3692+
4900
3878
2645

2660

L4463

Lol I N I
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ASSEMBLY ROUTINES

DOCTOR.P11

CSURPT=
(U =
CS$EDIT=
CSERDF =
CS$ERHR=
($ERSF=
($ERSO=
CSESCA=
CSESEG=
CSESUB=
($ETST=
CSEXIT=
COGMAN=
CSGPHR=
(SGPRI=
CSGTIM=
CSINIT=
CSINLP=
CSKWOF =
COKWON=
CSLOOP=
CSMANI =
CMSG =
CSPNTB=
CSPNTF=
COPNTS=
CHINTX=
CSPOIN=
($QI0 =
CSRDBU=
CSREFG=
CSREQT=
CSRESE=

000024
000055

CSREVI= 000000

CSRPT =
C$SEFG=
C8SPR]=
CSSVEC=
($TPRI=
CSUNBU=
(SWTM =
(SWTU
DATARD
DATAWT
DATCNT

DE CMSG
DESCM
DEVTBL

DEV.CO
DFPTBL
DF TSCH=
DIA -
DIABLK

7
002752
002750
010000

060266
003614
002446

021010
002126
000040
100006
002750

(alalal

a0

(alnlnlala

17-FEB-78 09:08

4036

4039
3610

3712

4357
4800
4253

4293

3050
3037
4192
4107
3039
3610

6170

5078
4297

4793
6027

3

3270
2389
4528
4686

3037
167

3652
3749

4360
4833
4466

3059
3854
4337
4108
3040
3652

3085

4209
3908
3299
2393
4532
47464

-3 b
~ VN
~ N0

3969
3808

6369
4868
4711

4109
3041
3689

F_10
MACY11 30A(1052) 29-DE(-78 15:33 PAGE 127
CROSS REFERENCE TABLE -- USER SYMBOLS

4,378
4967
4828

4110
3042
3712

3948
4220+
2861
6546
4789

3iA4
6245

4,387
4863

NN S
NO -
F o)
O —

4221+
4251
2865
4608
4812

3413
4277

6396
£944

4112
4061
3808

4437
2869
4612
4849

3904
4292

4405

6113
4062
3969

P NI AP
OO~ 00 &~
= NN
O~ OO\NOO

3907
4332

4414

4114
4024

4423

4030

4221
4626
5007

4006
4918

4435

4512
4632
5031

4025
4921

SEQ 0122

4464

4516
4636
5035

6105
4926

A4 —h A a — a4 oa

md 44— a2 a



ASSEMBLY ROUTINES

DOCTOR.P11  17~FEB-78 09:08
DIACNT= 000020 G 25834
DIAG.T 021330 G 5050+
DINT 002142 G 23730
DINTM 020536 5016
DLY = 000020 G 26728
DLY.C = 000020 G 25304
DPDVD 050740 G 50504
DPMUL 050626 G 50504
DRI = 100013 G 26004
DROPDM 004501 G 30074
DROPED 003025 G 28314
DROPN 012606 4023
DROPU 072350 6 3405
DRORTN (012604 4047
DRO10O 012372 4020+
DRO200 012552 4042
DTAERM 004576 G 30194
DTAERT 004650 3022
DUNIT. 021244 G 50504+
DVC.FT 034324 50504
DSAAG 035230 50504
DSAAH 035046 50504
DSAAI 040014 50504
DSAAJ 040020 50504
D$AAK 040036 50504
DSAAL 040054 50504
DSAAM 040064 50504
EF.CON= 000036 G 24514
EF .NEW= 000035 G 24524
EF .PWR= 000034 G 24530
EF .RES= 000037 G 24504
EF .STA= 000040 G 24494
EFOT = 000001 G 24708
EF02 = 000002 G 24694
EFO3 = 000003 G 24684
EFO4 = 000004 G 24678
£F05 = 000005 G 24664
£F06 = 000006 G 24654
£FO7 = 000007 G Q464N
EFO8 = 000010 G 24634
EFO9 = 000011 G 24624
EF10 000012 G 24614
EF11 = 000013 G 24604
EF12 = 000014 G 24598
EF13 - 000015 G 24584
EF14 = 000016 G 24574
EF1S = 000017 G 24564
EF16 = 000020 G 24554
EINC 011532 3847
EMT.TR 021326 G 50504«
END. 177777 G 26744
3155
4509
4820
ENDERF 003026 28334

ENDFLG 003044 28454

3261

3425
50404
2911
2672

<884
4050
3913
4050
3430
4051w
4021
IATAT
3969
3027

4170
4156

38654

2778
3164
4539
4825
3479
4224

G 10
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 128

(ROSS REFERENCE TABLE -- USER SYMBOLS

3460

4904

44687

3916
4053
3441

4023

2807
3413
4561
4852

3986+
3470

2808
3904
4579
4860

4003+
3626

2809
3907
4601
4890

4051+
3669

2877
4105
4615
4918

3744

2878
6177
4629
4627

3775

2879
4199
4643
4926

3790

2880
4245
4653

3800

2881
4332
4663

40194

2912
L4474
4696

3132
L4777
4703

SEQ 0123

3152
4503
4708

ol o i ol i ol ol o o R gl ol o P el el ol S R S S L S S S S R |
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ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 129

DOCTOR.P11  17-FEB-78 09:08 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0124

ENDSP 020442 5019 5037

ENDTS 020010 4943w

END.OF 027352 50504

END.SU= 051604 50504+

ENVIRO 021050 G 50504

EOP.CH 050252 G 50504

EQP.FM 023616 50500

EOP.IN 025762 50504+

EOTFLG 003040 G 28400 3167+ 3172 3173

ERLOG 003021 G 28274 3821 3822«

ERRFOR 034576 50504

ERRHAN 033376 50504

ERRREC 003024 G 28304 3569 3646  3694x  3716% 3753«

ERR.HR 034334 50504

ERR.NU 021000 G 50504

ERR.SF 034340 50504

ERRIFO 034662 50504

ERS = 100411 G 26578 2905 4549

ESC.PC 033370 50504+

Ev.COU 021002 G 50504

EXALL 006020 G 31304 4329 4348 4357 4366 4375 4386 4393 4402 4411 4420 4429 4431
4696 4703 4708 4820  4B25 4852 486D

EXARTN 006356 3174 3183

EXCRIN 007576 3406 3431 34434

EXCUTE 007316 G 3155 33084 3695 3717 3756 3911 4921

FATSM 004302 G 3007¢ 3775

FILL 041122 50504

FILL.C 000204 G 50504

FIRSTU 012300 G 3150 3162 3411 3902 39854 4103 4174 4197 4243 4330 4856 4916 4924

FLAGS 021042 G 50504+

FLAGS1 071044 G 50504

FLAGTA 044274 50504

FLAG.] 026030 50504

FLA.SE 044242 50504

FLG.MA 025770 50504

FMT.C0= 000040 G 25254 2595

FMT.C1= 000100 G 25028 2595

FORM.T 034672 50504+

FREE 042200 50504

FUNRM 004262 G 30074 3669

FSAU - 000015 22800 4287 4304 )

FSEGN 000040 20804 2284 2402 2407 3019 3026 303 3046 3051 3053 3069 3076 3083
3090 4087 4092 4099 4118 4133 4228 4240 4253 4265 4274 4287 4300
4307 4318 4320 4325 4341 43kh 4350 4353 4350 4362 4368 4371 4377
4380 4386 4389 4395 4398 4404 4407 4413 4416 4622 4h2S 4634 | 4442
4663 4466 4667 467k 47 1 4799  4B0B  4B28  4B32  4B42 4863  4B67 ~ 4875
4944 4966 4969 4974 4985 4991 5009 5039 5049

FSCLEA 000007 22808 4240 4256

FSDU = 000016 20BON 4065 4277

FSEND - 00004 1 20808 2284 2602 2407 3024 3032 3044 3053 3059 3074 3081 3088

3050
3095 4087 4092 4118 6125 4228 4232 4253 4257 4274 4278 4300 4305
4307 (318 4320 4325 6341 4342 4344 4350 4351 4353 4359 4360 4362
4368 4369 4371 L377 4378 4380 4386 4387 4389 4395 4396 4398 L4604
4405 4407 4413 L4614 4416 4422 46c 4425 4434 4435 4442 6463 6464
4466 4667 4668 4674 <711 4799 4800 4808 4828 4832 4833 4842 4863
4867 4868 4875 6944 L96€ 4967 4969 4974 4991 4997 5039 5045 5049

AMD A L A e ma e it " - i ket




ASSEMBLY ROUTINES
DOCTOR.P11

-
el
—4

[ T T TR T TR T

FESW
FSTEST
GARBAG
GCMDA
GENPAY
GES =
GETCHR
GETCMN
GE TPAR
GETSWI
GET.TW
GIT
GOWAIT
GOWRTN
GSCPK
GSEXCP=
GHILI=
GSLOL I=
G8NO =
G$OFF S~

G$OF S1
G$PRMA
G$PRMD -

GSPRML -
GSRADA-

.| GSRADB-

G$RADD -~

GSRADF -
GSRADL =
G$RADO-
GSRADT=
GSXFER=
GSYES =

HAE

000004
000013
000006
000050
000000

000011
000017

S
~
o
L
O
alalal

600376

000001
000002

000000
000140
000000
000040

000200
000120
000020
000100
000004
000010

002136 G

22804

MACY11 30A(1052)
17-FEB-78 09:08

4985
2347
4133
3024
L9N
2284
3019

4099

5009
3069
4326
4395
2364
4321

2200
32094n

2702

33864
3453
3,78#
4026

4081
5024
5037
4081
5024
5037
4988
4989
5033
4081

5022
5035

4081
4988

4991
4081
5024
5037
4074

29-DEC~78 15:33 PAGE
CROSS REFERENCE TABLE --
4991 4996 5019
2355

4231

3044 3053 4118
5039

2402 26407 4087
3031 3034 3049
4124

5019 5039 5044
3073 3076 3080
6341 6345 4350
4399 4404 4408
2399

4667 4675 4799
32148 3941 4077
2904 449¢ 4927
3696 3718 3757
6208

4988 4989 5013
5025 5026 5027
4988 4989 5013
5025 5026 5027
5021 5022 023
5034 5035 5036
5013 5014 015
5023 5024 5025
5036 5037

5013 5014 5G15
4989 5021

5019 5039

4,988 4989 5013
5025 5026 5027

110
130
USER

5039

4228

409?
3051

3083
4354
44613

4809

3913

SYMBOLS

4253

$307
3058

3087
4359
64617

4832

4926

6274
4318

3090
4363
4422

4843

4300
(969

3094
4368
4426

4867

4466
4974

4372
44634

4876

5018
5032

5018
5032

5028

5030

471
5049

4377
46443

4966

5020
5033

5020
5033

5029

5031

5020
5033

4828

4381
4463

5021
5034

5021
5034

5030

5032

5021
5034

SEQ 0125

4863

4386

5022
5035

5022
5035

5031

5033




ASSEMBLY ROUTINES

DOCTOR.P1

HAEM

HAL TM
HCORED
HCOREQ
HCORET
HC .ADR
HC .DEF
HC.DIA
HELP

HERTZ.
HOLDSP
HRDCNT
HW.ADR
A$AAB
1€.C
ININIT
INITIA
INIT.M
INIT.R
INIT10
INIT1S
INIT16
INIT20
INPUTA
INTFLG
INTFOR
INTPRI
INVAL .
INVINT
INV.SW
IN. SUF

ST

g Summy Pumay
PR A

[$1S7

[

[ .

020512
003702
025540
025450
021264
021034
021026
021026
000000

025410
000020
002730
021032
045070
000200
021254
0403C2
026366
021070
014142
014336
014356
014700
041230
003026
034526
000340
025334
034364
022366
027336
003043
002143
020561

(alalalal

O OO

()]

6

5015
3007#
5050#
SQSO#
50504«
5050#
5050#
5050#
22784
3027
‘on
S050#
5050#
2794n
50504
SOSO#
2521a
50504«
5050#
5050#
50504
41354
4157
L4171
(218
5050+
28374
50504

MACY11 30A(1052)
17-FEB-78 09:08

50404
4079+

<280
6101
504C

3580+

2595

4138

L1694
L1740
L2154

3072+
3071

3579

3693

S040On
50404
L2874
42404
42654
L9974
41334
2284N
30194

4099
4320
4674
SO4L5#
30694
4320
43714
4413
4842
43204
L4466

29-DE(C-78
4080 408
2292 2328
4119 4135
3609« 3651+
LA 1A

3079+ 3086+
3078 3085
3641 3752
3715 3853
43054
4253 42574
L2784
4228 42324
24024 24074
30324 30344
41254
4325 4344
4808 4842
30744 30764
L3254  4341a
43778  4378#
IAAYA ] LL6a
4875
4325 L3464
CO67N  LOEGBA

15:33 PAGE
(ROSS REFERENCE TABLE ~--

l 3la¥)
ALY
0 0o

3962+«

3093«
3092

(R™9+
4043

40874
30504

6353
4875

30814
4342
43804
4422k

<353
LO74N

J_.10
131

USER SYMBOLS

2350
4242

4022+

3428
6184

40924
30514

6362
30834

L3440
L4234

4362

4711

2367
4253

4114

3434w
4297

43074
30594

4371

3088+
43504
L3874
La254

437
L7994

2483
6267

3461

4318#

4380

30904
43514
43854
4434n

4380
48004

2688
6274

4298+

L9694

4389

30954
4353
43954
44354

4389
4808#

3002
4289

L9744

4398

43594
43064
%Y

4398
4828

3003
4300

50454

44607

43604
43984
44630

4407
48324

3020
4987

4416

43624
4404
L4640

4416
4833

SEQ 0126

3026
4992

4425

43684
L4054
4674

6425
L8428




ASSEMBLY ROUTINES

DOCTOR.P1Y

JLOC
JLOOP
JWP
JMP.(C
JSIMP
KBPTR
KBUF
LENMSK
L INE .F
LOAD.F
LOG
LOGMSG
LPBFR
LPCNTR
LPT.AD
LPT.RE
LSI.RE
LUP
LUP.AD
L SAPT
L SAU

L SAUT
L$CCP
LSCLEA
L$CO

L $DEPO
LSDESC
LSDEVP
LSDISP
LSDR
LSDRCT
LSORS
LSDRST
LSDTP
LSDU

L SDUT
LSDVTY
LSEF
LSEFLG
LSEXP1
LSEXP2
LSEXP3
L $HARD
LSHP(CP
LSHPTP
L SHW
LSICP
LSINIT
L SLADP
LSLAST
LSMREV
L SNAME
L SREPP
LOREV
LSRPT

Hounu

002022
002126
002104
014142
002026
020776
002050
002000
002066
002010
012742

OO & OO0 oOooo

(alalalalalalalalalalalalalnlalalalialalalalalalalalalafalalalalalalalalal

17-fEB-78 09:08

4863

28174
28164
26704
2526
2280#
50504
SQOSO#e
281 »
5050m«
50504«
34,77

50504
S0S0#
S050#«
5050#
S050#
5050#
SOS50#
50504«
2307«
2322

2321#»
23264
2327

23054
22964
232un
2317#
2309

2320

2315#
23204
2321

48674
4893«
4886+
2910
2670
3024

3143

38204

L287#

L240n

2336n

26864

26874
Lo654
30004

L9854

2347#
41334
50474

«099%

48684
4900
4895+
4890
3044
4679+

4033

K_10
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 132
CROSS REFERENCE TABLE -- USER SYMBOLS

GB754 4944 L9668 (9678

3053 6118 6274 4300

4813~

SEQ 0127




ASSEMBLY ROUTINES
DOCTOR.PIN

LSSOF T
L$SPC

LSSPCP
LSSPTP
LSSTA

LSSW

LT IML
LSTIMU
LSTIM
LSTST]
LSUNIT
L.CLK,
L 10000
10001
0002
0003

588

SSSSSS3223233

NANINANROPOAOIRORINOAURNY «d —d —d ok b D b i
W =ONONBWN=O NN WN=0 N

SBESBZ2BSZ=E
VS

(it ol ad o8 i ad ol anf ol ol ol sl ol ol el el sl ol ol el aall el ol ol oo
W
~

—d e el e d e el e —acd d d ) ) et ] e d ) ) e e ed e i e D D D D e b

3
=E

=
o
Ly
o

-

2%
Ra:::c,:,

.B
MASK . W

MEM.S]
MIN. IN
MIN.US

g

02014
002062
002020
002024

2

—

r
[alalalalalalalalalala

021056 G

2301
23164
2300#
2302#
2304n
2303
2298
2314
2313
2323
2297#
SOSO#
237
2364
3024
30464

50004

2364n

L164

23554
2395
3031
30494
30584

$1244
623
L256a
L2774
6304n
LHE7H

L7994
4832#
4867
49664
499
5039

2708

L.10
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 133
17-FEB-78 09:08

CROSS REFERENCE TABLE == USER SYMBOLS

L9964
5044n

/89%

SEQ 0128




ASSEMBLY ROUTINES

DOCTOR.P1N

NN = O
" nn

050540
000400
001000
002000
004000
010020
000016
002416
002250

002266
002304
002322
002340
021022
020776
000004
000006
000010
000012
000014
050474
177740
002754
002756
050220

012326
177774

G

aifalalalalalalalalalalalalalaialalalalalalalalalalalal

50504

MACY11 30A(1052)
17-FEB-78 09:08

3405
5028

3854

2278«
2595

229
22914
2°91#
22914
229w
229w
22914

29-DEC-78 15:33 PAGE
CROSS REFERENCE TABLE --
2606 2618 2621
2621 2624 2627
2636
3467 3474 35184
3422 3521
3420 3519 6333
3043 3166 3522+
931
2751
3577 3828 3829
3166 3637 3640
6062
6062
3737 4025 4062
3177« 3264« 3266
3899
3414 3919 4002
2775 2776 27’7?
5032 5036 50404
2281 26024 2405
2624 2630 3685
2304
2321
2318
2300
2322
2302
2327

m 10
134
USER

2624
2630

6027

3577

3934
4062

4L087#

SYMBOL S

2
2633
62064

3637

3935
4931

3901

187
4006

4090

2657
2645

3640

3922+

6212
6161

4308

2660
2648

3737

4915

4248
42N

4309#

3246
2651

3828

6932+

4338

4969

3541
2663

3829

4937+

6922

4970m

SEQ 0129

3542 3546
3692

3934 3935

4934

497¢




N 10
ASSEMBLY ROUTINE S MACY11 30A(1052) 29-DE(C-78 15:33 PAGE 135

DOCTOR.P11 17-¢EB=-78 09:08 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 013%0
0.0DT = eteese g 5050

PARSES 043770 SOS0#

PAR.LA 037756 SQ50w

PASCNT 002700 G 27914 3037 403%7 4038+ 4106 L4186« 4336

PASS.C 021012 G 50504

PATERN 003010 G 28184 3266+ 3294

PATRO 007104 G 3306 33194

PATR1 007142 G 3307 33324

PATR2 007162 G 3308 33414

PATR3 007172 G 3309 33,74

PATRG 007216 G 7310 13584

PATRS 007230 G 3N 33654

PATRG 007242 G 3312 33714

PATR? 007262 G 3313 33804 3385

PATR8 007314 G 3314 33904

PATTBL 007062 31300 33064

PATTM 020744 5025 5029 5033 5037 50404

PCMDWD (002766 G 28094 3178+« 3200 3280« 3542 3546 31878« 3882+ 3923+ 4938«
PIRE 002146 G 23774  4LB79

PRINTC 041602 5050#

PRINTF 045110 5050#

PRIOO = 000000 G 24BN

PRIOT = 000040 G 2480

PRIOZ2 = 000100 G L7

PRIO3 = 000140 G 24784

PRIO4 = 000200 G 2677

PRIOS = 000240 G 24764

PRIO6 = 000300 G 24754

PRIO7 = 000340 G 2474 2577

PRNTST 041472 5050#

PRO.CM 025742 50504«

PRXST 012610 G 4031 40608 4929

PTAB.S 021262 G 50504«

PTCMDS 020014 4,882 4883 4884 4885 4886 L9574

PUTCHR 040306 50504

PWRFLG 003045 G 28504 4173« 4185 4226+

PWR.FA 051432 G 50504

PWR.FL 021066 G 50504 «

PWR.MS 051560 S050#

PWR.SA 051554 50504«

PWR.UP 051556 20504

P.CLK. 025402 5020

RANB 002774 G 2812% 3141~ 3142 3382+ 3383 4152« 4692 L4745« 4746 4791« 4792
RANB( 153624 G 25928 4152

RANCMD (016762 4693 47154

RANDOM (003036 G 2838¢ 36 3578 3641 4323% L6777+ 4B11+  4B4LSe 4878~

RANP - 000007 G ggg? igg; 2391 2395 25894 2863 2867 2871 2875 4689 4748 4752 4794
RANRD 017022 4699 4723 4724 4725 4726 4727 4728 4729 4730 L742m
RANS 002776 G 28134 - 3139 3141 3142¢ 3143 3182 3383« 3384 4153 4692« 4693 4745 4791
RANSC - 032561 G 25934 4153

RANAW 017122 4760 4774 4788#

RANWR 017076 4716 47217 4718 4719 4720 L72" 4722 L“7594 4817

RANWY 017110 4715 L773%

RDF 104001 G 260% 2885 7883 4454 43 6749 4848

RDR 104401 G 26068 2886 3879 L4665 4617 6/6% 4855




ASSEMBLY ROUTINES

DOCTOR.P11

READ.P 046472
RECCNT 002740
RECLOG 003020
RECUD 010070
REGBAC 051162
REGSAV 051146
REQN.P 021052
REQN.T 025744
RERM 004433
RETRYC 003016
RE.SET 022534
RFBC 002560
RFCERM 004116
RFREC 002660
RFUNR 002670
RLEXM 004152
RNF = 125401
RNOPSC= 177700
RNR = 105401
RNYM 004413
RPF = 105001
RPR = 125001
RPTFLG 003041
RPT1A 013360
RPTIB 013435
RPTIC 013510
RPTID 013563
RPTIE 013636
RPT1F 013672
RPT1G 013745
RPTIH 014022
RPT11 014110
RFANV 002135
RRBC 002520
RRECL = 000020
RRREC 002640
RRUNR 002650
RRVM 020463
RSTACK 050422
RTLE 011122
RTLRTN 011252
RWCPK 002244
RWD = 102010
RWERR 003022
R5SAVE 3014
SAVEDO= 022732
SCCNT 002710
SCERM 004062
SCH = 140004
SCHBK 002356
SCHCNT= 000010
SEARCH 042430
SEGSTA 021276
SEQEND 003126
SETCH 005754
SETRW 006000

17-FEB-78 09:08

(alalalalalalalaialalalalalalNalalalaTalal

OO0 OO0 OO OO OOOOO

50504

RS2 R AR P P 2P =
O ed e s 3 D)
gawrv—aoo

N
~
0o
%

B.1
MACY11 30A(1052) 29-DEC-78 15:33 PAGE 136

CROSS REFERENCE TABLE -- USER SYMBOLS

3022 3037 3538« 3543« 3547 3548w
3534 3536+« 4033

35334

3689 3712

3684 3688 3691« 3711 3714 3748
4109

3581

4111

4112

3800 3808

2894 4625

4687 4701 4746 4792
2893 4621

4030

2895 4635

2896 4639

3159 3160* 4705«

41204

41204

41204

41204

41204

41204

41204

41204

41204

4151

4108

3683 3806

4N

4112

50404

3709 3746 37874

3802 3809 IB124

3754

2715 2898 3119 2457 3537 4505
3587 3740% 3795« 3846
341 3417 4103« 4117
3569« 3649« 4114

2856 2908 3103 3410 4483 4491
3255 3257« 3418«

3255

4691 4817

4679 4813 4845 <379

4681 4706 4814 4823 4846

4106

3751«

4581

4499

4858

3797

4603

3806

L649

3854

SEQ 0131

[oge X~

s o

adh bkl Adl

i, At &




ASSEMBLY ROUTINES

DOCTOR.P11

SETUP
SET.MA
SFF =
SFPTBL
SFR =
SHIFT
SPEC.U
SPV.SE
SRF =
SRR =
STAERM
STAERO
STAER1
STAER?
STAER3
STAERS
STAER6
STAER7
STAFLG
STARTC
STRCHR
STRT.T
ST.SET
SUNIT.
SUPERV
SUPF LA
SUPV.T
SUP.PR
SVCCNT-

SV(GBL=

SVCHAN
SVCINS=

006450
026154
105010
002134
105410
051260
025670
000400
104010
104410
004750
005510
005230
005355
C05432
005470
005554
005322
003044
050150
041162
025746
022600

022352
177777

000000

030270
177777

G

[alnalala

(alalal

3132

50504
26484
23654
26514
50504

MACY11 30A(1052)
17-FEB-78 09:08

32274
2902
2903

2891

2892

3581

30454
30454
30454
30454
30454
30454
30454
4045«

29-DEC-78

15:33 PAGE

CROSS REFERENCE TABLE --

4913
6567
4563

4585
4589
3610
4061
3197~

4062
3202+
4158«

2347
3073
4231
6341
4380
4417
4809
5044
2295
2308
2321
2365
3069
4241

2296
2309
2322
2001
3053
3458
4027
4107
4157
6219
4305
4387
4466

4575
4571

4593
4597
3652

3198~

3203
4172+

3689

4581

c.n
137

USER SYMBOLS

3712

4683«

3749

3808

4024

4030

3031

SEQ 0132




ASSEMBLY ROUTINES

DOCTOR.P11

SVCSTK=

svisuB=
SVCTAG=

SVCTST=
SWBFLG
SWB.C =
SWCHAN
SWITCH
SW.ADR
SW.PTA
SYS.FT
SSLSYM=

TCCRA
TCCO
TCC1
TCC2
TCC3
TCCa
TCCS
TCC6
TCC7
TCZRTN
TERM]
TERML |
TERMTA
TEST.M
TIMED

TIMEZ
TIMFLG
TIM.CO
TIM.OP
TOERM
TOOMM
T00.MA
TSAM
TSBA -
TSC.F(C=
1SC.TC-

177777

000000
000000

(aInlalalalalalal

OO OO OO0 O

4967
5019
5032
2280#
3058
4133
4345
4404
4832
5044
22804
4389

MACY11 30A(1052)
17-FEB-78 09:08

4985
5020
5033

29-DE(-78
CROSS REFSRENCE TABLE --

4988
5021
5034
2347
3073
4240
4356
46413
4867

4326
4398
2356
3087

24004
L2784
L4644

4205

1399«
4203+
3966

15:33 PAGE
4929 49917
502¢ SN2
5035 5036
2355 2364
3076 3080
4256 4265
4359 4363
4617 4422
4876 4966
4344 4345
4399 4407
2399 2400
3088 3094
4304 4305
4387 4395
4667 4668
5045
4674 4575
3951 443
3896
30324 30504
43054 434204
L6684  4LB80OO#
3401« 3402
4204 4211
3967« 4908+

0.1
138
USEF

L09%

30594
43514

L8334

3454
4909+

SYMBOLS

5009
5025
5039
2402
3087
4287
6372
4434
4974

6354
4416
3032
4081
6342
64604
4800

4809
4449+

30744
43604
48684

3466+

5013
3026
5044
2407
3090
4304
4377
4443
4985

4362
4417
3049
4082
4350
4405
4832

4842
4458+

30814
43694
L9674

3467

3088#
L3784
L9974

3502+

5015
5028

3031
4087
4318

4667
4996

4371
4426
3058
4125
4359
4414
4867

4875

30954
L3874
50454

3505+~

5016 5017

5029 5030

3034 3049

4092 4099

4321 4326

4390 4395

4675 4799

5009 5019

4372 4380

4442 4443

3059 3073

23 4232

4360 4368

4422 4423

4868 4966

4876

4081 40824
L3964 44054
3506 3964+

SEQ 0133

5018
5031

3051
4124
4341
4399
«809
5039

4381

3074
4256
4369
6434
4967

L1254
L44a

3965+

dlh o ddl



EN

ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 139

DOCTOR.P11  17-FEB-78 09:08 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0134

TSDB 002366 G 2578 27454 3040 3435« 3754+ 4026+ 4181+ 4208+  4247x  4270% 4294w

TSSR 002376 G 27464 3040 3409 3438 3464 3506 3525 3567  4044r 4182+ 4211 4295w

1ST.AB 030212 50504

TST.T0 022414 SOS0#

TSVET 002406 G 7L7H  4183% 4184 G248 4272 4296% 4297

1S.A16= 000400 G 25044

TS.A17= 001000 G 25030

TS.NBA= 002000 G 25024

TS.NXM= 004000 G 25074

TS.OFL= 000100 G 25064 4211

TS.RMR= 010000 G 25004

15.SC = 100000 G 26978 3567

TS.SPE= 020000 G 24990

TS.SSR= 000200 G 25054 3409 3438 3463 3506

TS.UPE= 040000 G 24984

TSGADR 020066 4988 49924

TS4CL 002436 G 27654 (335« 4337

TSGINT 002426 G 27588 4184 4297

TS4INO 005674 G 2758 30694

TS4IN1 005710 G 2759 30764

TSGIN2 005724 G 2760 30834

TSGIN3 005740 G 2761 30904

TS6VCT 020103 4989 L9924

TYPEC 040620 50504

TYPEPC 034514 50504

TYPFLA 044136 50504

TYPLIN 040516 50504

TYPNUM 040100 50504

TYPSTR 040536 50504

TYP.ER 034344 50504

TY.ONI 027356 50504

TSARGC- 000003 22954 3022#4 30374 30384 30394 30404 30614 30624 30434 38544 40504  4061# 4062
41064 41074 41084 4109% 41104 41114 41128 41134  4114# 41928 43374

TSCODE- 156004 40814  49BBN 49804 49914  S0134 50144  S015# SO16# 50174 50184 50194 50204 50214
50224  S023# 50244 50254 50264 50274 5028# 50294 50304 50314 50324 5033% 50344
5035# 50364 50374 50394

TSERCO= 000021 35814 36104 36524 36BN 37124 37494 38084 39694 40248 40308 41374

TSERRN= 000001 22804 35814 36104 3652% 36894 37124 37494 38084 39694  4024# 4030 41378

T$EXCP- 000000 4OBBF  49BOM 30214  5022¢ 50234 50244 50254 50264 50274 50284 50294 S030# 50314
5032¢ 50334 5034 50354 50364 50374

TSFLAG- 000041 300k 30Ll# 30534 ATIEN  Lo2Be 2534 4274w 300N 4466N 471N 4B2BN  GBE3H 494N

TSHIL1= 000010 49B8X  L9BOM 50214 50224 50234 50244 50254 50264 50274  S028% 50294  SO304  SO31#
50324  5033# 50344  5035# 50364 50374

T$LOLI= 000000 4OBBH  LOBOM 50214  5022¢ 50234 50244 50254 S0264 50274  S0284 50294  SO304  SO31#
50324  S033#  5034H 50354 5036¢ 50374

TSLSYM- 010000 2280 2356 2400 3032 3050 3059 3074 3081 3088 3095 4125 4232 4257
4278 4305 4342 4351 4360 4369 4378 4387 4396 4405 4414 4623 4435
4464 4668  4BOD  4B33 4368 4967 4397 5045

TSMCAL= 177777 #2280

TSNEST= 177777 22B0K  22B4W 2347 23554 23644 2399M 24024 24074 30194 30314 30344 30494 30514
30584 30694 3073# 30764 30804 30834 30874 30904 30944 L0874  4092¢  4095#  4124H

1334 L2301 4240k LS5O L2658 L2778 G287k 4304 L3074  4318& 43214 43268 434614
L3650 A350m  4L354m 43594 43634 4368BF 43728 L3778 G3BIA L3864 43904 43954 43994

QIR L426A  LL34K L4438 LLO3K L667TH  L675H 4799 LBOH
L8320  4LBL3N  4BE67H  LBTGA (966X  L969F 4974k 49BSH 4991 49964 50094  S019 5039

AL A A MBS LS s i i -




ASSEMBLY ROUTINES

DOCTOR.P11

TSNSKJ=
TENSK 1=

TENSK 2=

T$SAVL =
T$SEGL=
TSSUBN=

T$TAGL =
TSTAGN=

TSTEMP=

TSTEST=
T$TSTM=

T$TSTS=
T$SAU =
TSSCLE=
T$SOU =
TSSHAR=
TSSHW =
TS$SINI=
TSSMSG=
TSSRPT=
T$$SOF =
T$$SRV=
T$$SUB=

TSESW =
T$$TES=

8
1.
1.
T1.
.

0
1
2

N = —d b =d

000000
000005

000002
177777
1727777
000000
177777
010041

000000

000005
177777

OO0 O0CO OO
el d e —d b —b b
WO =

ACIAN AN,V e 2 ¥ ] —

SQ44n
22844
23474
3080

42874
4991

4326M
4395

22804
22804
22804
L4408
2280#
22804
L2654
LL26H
23374
50944
43074
L466M
L9914
50254
50394
22804
4442

22804
3078

3749

4062

4137

4219

437

4396

4711

22804
4287
424
42654
49854
23474
4133
30154
409N
50054
30694
43264
4395

23644
L3214
4944

2337

43254
L4164
44254
L442K
L344m

MACY11 30A(1052)
17-FEB-78 09:08

29-DEC-78
CROSS REFERENCE TABLE --

2407#
2364n
3087

4321
50094
L3454
44604

43254
4808+

23644
43214

43454
4604

4667

15:33 PAGE
4087 L0924
2399 30194
30904 3094
4667 L6754
5019 5039
4350 L354m
44084 4413
43440 4353M
LBLON  LB7SH
30194  3034n
43268 43454
L8094 48434
24028  3024H
L1184 4124A
43504  4L368#
L799%  4B28#
50144 50154
5028 50294
4344 4353
GBL2A  LB7SH
3037 3038
3153 3161
3905 3969
4106 4107
4170 4180
4248 4251
4351 4354
4408 4414
4833 4843
48094  4LBLIA
30344 3044
3080 30834
4350 43544
L4084 4413
L6754 471

F1
140

USER SYMBOLS

4307
3031
4099#

3049

3087
4359
467k

4799

L3184
30344
6124

4<809#

43634
4422

3714

30694
43634
49854
30444
42314
43864
48634
5017#
50314

6371

3040
3458
4027
4109
6192
4257
4363
4423
4909

30514

30904

43634
44272

48094

4969
3049
41334
4832

4368
L4264

43804

30764
43724
50054
30494
4253
43954
48674
50184
5C324

4380

3041
3504
4030
4110
4193
6272
4369
4426
4919

3053

3094
4368
L4264

4828

4974
3051#
4231

LB43H

43724
4434

43894

30834
43814

30534
L2564
44044
49444
50204
50334

4389

3042
3581
4036
4111
4194
4278
6372
4435
L4944

3058

“3724
L4634

4832

6377
L443H

L8434

43814
4463

4863

3073
4265
4966

4386

4386

4867

SEQ 0135

30764
4277
49854

43900

44254

42400
L7

3087+
43044
L4630
4985
50244
5037«

4425

3071
3712
4061
4125
6217
4326
4390
4668

63904

L8764
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ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 141

DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0136

1.3 015332 4353

1.4 015352 43624

T1.5 015372 43714

11.6 015412 (3804

1.7 015432 4L,389#

11.8 015452 43984

11.9 015472 L4LQ7H

T2 016530 G 2337 LETLA

13 017156 G 2337 4808#

14 017270 G 2337 L8L2N

TS 017404 G 2337 «875#

UNIT.D 021014 G 50504«

UNI.MA (025672 SOS0#»

UNL = 100412 G 26608 2906

UNREC 003023 G 2829# 3647«  3699x  3721x  I741x 3760+ 3798+« 3807+ 3848

URERM 004455 G 3007# 3744 3749 3790

USER.P 021256 G 50504~

USER.T 021260 G 50504«

VALID. 021516 50504

VAL.LA 022336 50504

VAL.SW 026002 50504

VFEXC 011624 G 3880 3884 38934 4445 4447 4450 4652 4454 4456 4459 4461

VFYCNT 002720 G 27938 3961+ 4114

VFYDAT 011540 G 3179 318764 4939

VFYFLG 003037 G 28394 3138 3275« 3278« 3877

VFY.C = 000100 G 25234 2612 3274 3275

WIDTH 0352064 50504

WLKZRO 007176 334,84 3353 3359

WRB( 002460 G 2782# 4107 4146

WRECL = 000020 G 25914 3797

WRR = 105005 G 26334 2897 4611

WRREC 002620 G 27854 3847 411

WRT = 104005 G 26094 2887 3137 4545 4607 4760

WRUNR 002630 G 27864 4112

WSSR 007764 G 3413 35014 3754 4245 4268

WM = 100011 G 26428 2900 3239 4547 4553

WwTR = 101011 G 26454 2901 4557

WwIv - 104105 G 26124 2860 2864 2868 2872 2888 4511 4515 4519 4523 4527 4531 4535
4655 4659 4685 4774

WIVERM 004012 G 30074 3943+ 3944+ 3969

XEQDIA 050306 G 50504

XEQSUB 050274 G 50504

XEQ.CL 030016 50504

XEQ.CM 025326 50504

XEQ.IN 027500 50504

XEQ.LA 023570 50504

XEQ.OP 027572 50504

XEQ.PR 022772 50504

XEQ.TE 027636 50504

XTIME (047160 G 50504

XTIMEN 050004 50504

XTIMST 047202 50504«

XXDP.D (25346 5050#

X$ALWA= 000000 22804 4991 5039

X$FALS 000040 22804 5019

X$OFFS 000400 22804 499 5019 5039

ARSI eamMmMmMmmmmmmmmmmmMmMmMmmm T e

(g ol o NanRan Non Nan Non Ran Kan N an ¥ o oo W

laalaalaata Vo N,

[aala N N
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ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 142

DOCTOR.P11 17-FeB-78 09:08 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0137

X$TRUE= 000020 22804

XQ.BOT= 000002 G 2559% 4931

X0.EQT= 000007 G 25604 3164 (931

X0.LET= 020000 G 25564 3637 3640

X0.0NL= 000100 G 25584

X0.RLL= 0710000 G 25574 3637

XQ.RLS= 040000 G 25554 3637

X0.TMK= 100000 G 25544 3637 3640

x3.0Ck= 000010 G 256La 3727

X3.RNY= 000337 G 25654 4029

ZROPAT 007146 23334 3336 3342 3366

SBONLE= 177777 22804

$8REG 026042 50504~

SENDAD 050260 6 50504

SERFLG= 000400 22804 30724 30794 30864 30934 31034 31194 31204 31214 31314 31394 31414 31428
316430 31464 314Ba 31604 31674 3173 3174 31774 31784 31834 31964 32004 32024
32034 32154 32174 3219 32284 32404 32474 32498 32554 32574 32664 32734 32754
32784 32804 32814 32834 32864 32964 32994 33204 33214 33234 3324w 33264 333Uk
33454 33734 33814 33994 34014 34044 34054 34114 34174 34188 34204 34214 3623w
36204 34294 3630M 34344 TLLON  BLLTR 3454 34618 34634 3464H 3L66K 3L6N 34704
34794 34884 34904 35024 35054 35194 35204 35224 35234 35254 35264 35364 35384
35434 35484 35734 35804 35884 36094 36254 36264 3647 3649 3651 366BF 36694
36834 36854 36914 36924 36944 36994 37144 37164 3721 3740 37414 3743k 3744H
37514 37534 3754 37604 37744 3775 37894 37904 37954 37984 37994 38004 38074
38224 38234  3B2SH 38264 38274 38294 38314 38334 3834w 38364 38384 38394 38414
38434 3844w 38474 3B4ON  3BSOM 38524 38784 38794 38804 38824 38834  3884# 3894
38964 38984 38994 39084 39104 39224 39234 39354 39374 39404 39414 3963 3944
39474 39484 39644 39864 39874 39894 L0034 40054 40204 40214 40224 40234 40254
4026F 40384 L0404  L044H 40454  LOSTA 40774 4079  GOBON 41034 L1178 L1464 L1464
1478 L1524 41538 L1SBF L1594 4161 4162 L1648 L1668  L167K L1720 L1738 L176H
L1784 41794 L1814 L1824 41BN L1864 L2004 42034 4208 L2164 42208 42214 4223
L2264 Q226N  L247H  L26BAE L2708 L2718 42914 42928 42948 L2954  L296N 4298 (323«
63284 43334 (334N L3354 L347K L3568 L3654 4374k G3B3N (392 44014 44108 44194
L42BN  LA3TA L433M  LL37A LL4SA LLLTH  LLLON  LLS0  LLS2R  LASLR L4568 LLSBE 4459
L4OIN  L473K  LL75K  LLT78  LOT7H  GLETSH 46798 4L6B3X  LOBSH  LOBOH  LOB7H  LOBBY LGB
LEI2H  LEO3N  LOFEN  LE9BX 47014 L702¢ 4703k 470584 4706 47088  4743K 4744 L7465H
L7646N  L747K  L74BA L7498 4750 L7518 4752 L4760 4774k G7BIR 47918 47928 47934
L796H L8114 48124 L8134 LB20A  LB22N  4B2SH  4BASH  4B4BE  4849X  (BSON 48514  4852#
48544  4BSSH L8564  4BSBA  4BSON  (B6ON  4LB78  4B794  4LBBIN 48BN 48884  4BBON 4893w
232?: zgzgl 49004 4903, 49074  LO08 49124 49328 4937K  493BA  4L95BF 4959  LO60M

[ 4

$FSANC 500310 22804 3132 3134 3136 3137 3138 3145 3152 3155 3159 3164 3166 3172
3216 3239 3246 3274 3282 335 3402 3610 3413 3422 34728 3438 3457
3460 3467 3521 3534 3535 3537 3540 3541 3542 3546 3547 3567 3568
3569 3576 3577 3578 3579 3587 3637 3640 3641 3646 3682 3684 3688
3693 371 3715 3737 3739 3748 3752 3788 3796 3797 3806 3821 3824
3828 3832 3837 3842 3846 3848 3853 3877 3895 390 3904 3907 3909
3913 3916 3934 3939 3950 951 3952 3988 4029 4033 4037 4043 4074
6105 4136 61462 6145 4151 6177 4185 619N 4199 4204 6245 4332 4336
4438 4474 4681 4691 4817 489C 6915 4918 4921 4926 4931

$F $BAD 000401 22804 3072 3079 3086 3093 3103 3119 3120 3121 313 3132 3134 3136
3137 3138 3139 3141 3142 3143 3145 3146 3148 3152 3155 3159 3160
3164 3166 3167 2172 3173 3174 3177 3178 3183 3196 3200 3202 3203
3215 3216 3217 3219 3228 3239 3240 3246 3247 3249 3255 3257 3266
3273 3274 2275 3278 =80 3281 3282 3283 3286 3296 3299 3320 3321
3323 3324 3325 3326 3334 3346 373 3381 3399 3401 3402 3404 3405




ASSEMBLY ROUTINES
DOCTOR.P1

$F88LA- 000170
$F$CAS= 000150
$F $DEC- 000220
$F$D0 = 000340

$F $FAL- 000405
$F $G00- 000400

3410
3434
3470
3534
3568
3437
3688
3740
3789
3824
3839
3878
39G7
3941
4003
4043
4144
4167
4199
4268
4334
4631
4461
4688
4743
4791
4849
4882
4918
22804
22804
22804
22804
3907
4890
22804
22804
3137
3164
3215
3273
3323
3410
3434
3470
3534
3568
3637
3688
3740
3789
3824
3839
3878
3907
3041

MACY11 30A(1052)
17-FEB-78 09:08

6N
3438
3479
3535
3569
3640
3691
37461
3790
3825
3841
3879
3508
3943
4005
4044
4145
4172
4200
4270
4335
6433
4473
4689
4744
4792
4850
4888
4921

3132
3909
4915

3072
3138
3166
3216
3274
33524
3411
3438
3479
3535
3569
3640
3691
3741
3790
3825
3841
3879
3908
3943

29-DEC-78

CROSS REFERENCE TABLE --

15:33  PAGE
3417 3418
341 3454
3490 3502
3537 3538
3576 3577
3646 3647
3693 3694
37266 3748
3796 3797
3827 3828
3843 3844
3882 3883
3910 3913
3947 3948
4021 4022
4051 4074
4147 4151
4176 4177
4204 4208
4291 4292
437 4355
4638 4445
4475 4477
4692 4693
4746 4747
4796 4811
4852 4854
4890 4893
4931 4932
3155 3164
4105 4745
4926

3086 3093
3141 3142
3172 3173
3219 3228
3278 3280
3326 3334
317 3418
3441 3454
3,90 3502
3537 3538
3576 3577
3646 3647
3693 3094
3764 3748
3796 3797
3827 3828
3863 3844
3880 3883
3910 2013
3947 3948

I n
143
USER

3420
3457
3505
3540
3578
3649
3699
3751
3798
3829
3846
3884

3951

3428
3466

3547
3609

SEQ 0138

3430
3469
3526
3567
3626
3685
3739
3788
3823
3838
3877
3904
3940
3989
4040
6142
4166
4191
4247
6333
4428
4459
4687
4708
4789
4848
4881
4915
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ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 144
DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0139

4003 4005 4020 4021 4022 4023 4025 4026 4029 4033 4037 4038 4040
4043 4044 4045 4051 4074 4077 4079 4080 4103 4105 4117 4136 4142
L1464 6145 4146 6147 4151 4132 4153 4158 4159 4161 4162 4164 4166
6167 6172 6173 6176 6177 4178 4179 4181 6182 4183 4185 4186 4191
4199 4200 4203 4204 4208 4216 4220 4221 4223 42264 4226 4245 4247
(268 4270 427 4291 6292 4294 4295 4296 4298 4323 4328 6332 4333
(334 6335 4336 4347 6356 4365 4374 4383 6392 4401 44610 44619 4428
L3 4433 4437 4438 4445 4447 4449 4450 4452 4454 4456 4458 4459
446 6473 4474 4475 6477 4677 4678 4679 4681 4683 4685 4686 4687
4688 4689 4691 4692 6693 4696 4698 4701 4702 4703 4705 4706 4708
(7463 6744 4745 4746 4747 4748 4749 4750 4751 4752 4760 4774 4789
(791 4792 4793 4794 4811 4812 4813 4817 4820 4822 4825 4845 4848
4849 4850 4851 4852 4854 4855 4856 4858 4859 4860 4878 4879 4881
4882 4888 4,889 4890 4893 4895 4898 4900 4903 4907 4908 (912 4915
(918 4921 4926 4931 4932 4937 4938 4958 4959 4960 4961 4962
$F$1f - 000110 22804 3136 3137 3138 3140 3144 3145 3147 3149 3150 3152 3154 3159
3162 3166 3168 3172 3176 3239 3241 3246 3248 3250 3274 3277 3279
5282 3284 3325 3327 3402 3408 3410 3419 3428 3433 3438 3443 3457
3459 3460 3462 3465 3467 3473 3534 3535 3537 3539 3540 35461 3542
3544 3545 3546 3547 3549 3550 3551 3552 3553 3554 3555 3567 3568
569 3571 3572 3575 3576 3577 3578 3579 3582 3583 3584 3585 3586
3587 3589 3637 3640 3641 3644 3645 3646 3648 3650 3653 3682 3684
3686 3687 3688 3650 3693 3698 3700 3711 3713 3715 3720 3722 3737
3739 3742 3746 3748 3750 3752 3759 3761 3762 3788 3794 3796 3797
3804 3805 3806 3811 3812 38¢1 3824 3828 3830 3846 3848 3851 3853
3855 3856 3857 3858 3859 3877 3886 3895 3897 3504 3906 3913 3915
3916 3918 3934 3936 3938 3939 3950 3951 3952 3955 3956 3957 3974
4029 4031 4033 4035 4037 4039 4043 4047 4049 4074 4083 4136 4140
6142 4149 6151 4154 4185 4187 419 4196 4204 4207 4210 4336 4338
4681 4684 4918 4920 4931 4933

$FSINC 000210 22804

$F $L00= 000200 22804

$F SNAM- 000160 22804

$FENO 000403 22804 3072 3079 3086 3093 3103 3119 3120 31 313 3132 3134 3137
3139 3141 3142 3143 3145 3146 3148 3152 3155 3160 3164 3166 3167
3173 3174 3177 3178 3183 3196 3200 3202 3203 3215 3216 3217 3219
3228 3239 3240 3246 3247 3249 3255 3257 3266 3273 3274 3275 3278

3280 3281 3283 3286 3296 3299 3320 3321 3323 3324 3325 3326 3334
3349 3373 3381 3399 3401 3402 3404 3405 3410 3411 3413 3417 3418
3420 3421 3422 3423 3424 3429 3430 3434 3438 3440 3441 3454 3457
3461 3463 3464 3466 3467 3469 3470 3479 3488 3490 3502 3505 3519
3520 3521 3522 3523 3525 3526 3535 3536 3537 3538 3540 3541 3542
3543 3546 3547 3548 3567 3568 3573 3576 3577 3580 3588 3609 3625
3626 3637 3640 3641 3647 3649 3651 3668 3669 3682 3683 3684 3685
3688 36N 3692 3694 3699 3711 3714 3716 3721 3737 3739 3740 3741
3743 3744 3748 3751 3753 3754 3

3796 379? 3798 3799 3800 3806 3807 3822 3823 3824 3825 3826 3827
3828 3829 3831 3832 3833 3834 3836 3837 3838 3839 3841 3842 3843

3844 3847 3849 3850 3352 3878 3879 3880 3882 3883 3884 3894 3896
3898 3899 3901 3904 3907 3908 3909 3910 3922 3923 3934 3935 3937
3930 3940 3941 3943 3944 3947 3948 3950 3952 3964 3986 3987 3988
3989 4003 4005 4020 4021 4022 4023 4025 4026 4037 4038 4040 4044
4045 4051 4077 4079 4080 4103 4105 6117 6136 4144 4145 4146 4147
4152 4153 4158 4159 4161 4162 4164 4166 6167 6172 6173 4176 4177
4178 6179 4181 4182 <183 4186 4191 4199 4200 4203 4204 4208 4216
4220 4221 4223 4224 4226 4245 4247 4268 4270 42N 429 4292 4294




ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 145
DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0140

4295 4296 4298 4323 4328 4332 4333 4336 4335 4336 4347 4356 4365
4376 4383 4392 4401 4410 4419 4428 4431 4433 4437 4438 4445 4447
4049 4G50 4452 4454 4456 4458 4459  44B1 4473 4474 4475 4477 4677
4678 4679  4L6B3  46BS  46BO6  46B7  46BB 4689 4691 4692 4693 4696 4698
4701 4702 4703 4705 4706 4708 4743 4744 4745 4746 4747 4748 4749
4750 4751 4752 4760 4774 4789 4791 4792 4793 4794 4811 4812 4813
4817 4820 4822  4B2S 4845 4BLB  4B4L9  4BSO 4851 4852 4854 4855 4856
4858 4859 4860 4878 4879 4881 4882 4888 4889 4890 4893 4895 4898
4900 4903 4907 4908 4912 4915 4918 4921 4926 4931 4932 4937 4938
4958 4959 4960 4961 4962

$FSOR 000320 22804 3132 3134 3136 3137 3138 3145 3152 3155 3159 3164 3166 3172
3216 3239 3246 3274 3282 3325 3402 3410 3413 3622 328 3438 3457
3460 3467 3521 353 3535 3537 3540 3541 3542 3546 3547 3567 3568
3569 3576 3577 3578 3579 3587 3637 3640 3641 3646 3682 3684 3688
3693 3711 3715 3737 3739 3748 3752 3788 3796 3797 3806 3821 3824
3828 3832 3837 3842 3846 3848 3853 3877 3895 3901 3904 3907 3909
3913 3916  393% 3939 3950 3951 3952 3988 4029 4033 4037 4043 4074
4105 4136 4142 4145 4151 4177 4185 4191 4199 4204 4245 4332 4336
4638 4476 G681 4691  4B17 4890 4915 4918 4921 4926 4931

$FSRIN= 000300 22804

$FSSEL= 000140 22804

$FSTHE= 000330 22804 3136 3137 3138 3145 3152 3159 3166 3172 3239 3246 3274 3282
3325 3602 3410 3428 3438 3457 3460 3467 353 3535 3537 3540 3541
3542 3546 3547 3567 3568 3569 3576 3577 3578 3579 3587 337 3640
3667 3646 3682 3684 3688 3693 3711 3715 3737 3739 3748 3752 3788
3796 3797 3806 3821 3824 3828 3846 3848 3853 3877 3895 3904 3913
3916 393, 3930 3950 3951 3950 4029 4033 4037 4043 4074 4136 4142
4151 4185 4191 4204 4336 4681 4918 4937

$F $TRU- 000404 22804

$F SUNT- 000130 22804 3400 3409 3455 3474 3489 3491 3503 3506 3949 3973 4004 4006
4160 4163 4165 4168 4201 4211 4690 4699 4816 4823

$FSWHI= 000120 22804 3132 3134 3155 3158 3164 3170 3179 3182 3216 3218 3613 3416

41

3422 3425 3521 3524 3641 3832 3835 3837 3840 3842 3845 3901 3907
3909 3911 3921 3924 3988 3990 4105 4116 4145 4148 6177 4189 4199
4214 4245 4250 4332 6340 4438 4440 4474 4476 4691 4695 4817 4819
48%0 4915 4921 6924 4926 4931 4936 4939 4942

SFEYES 000402 22804 3072 3079 3086 3093 3103 3119 3120 3121 310 3132 3134 3136
3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149
3150 3152 3154 3155 3159 3160 3162 3164 3166 3167 3168 3172 3173
3174 3176 3177 3178 3183 3196 3200 3202 3203 3215 3216 3217 3219
3228 3239 3240 3241 3246 3247 3248 3249 3250 3255 3257 3266 3273
3274 3275 3277 3278 3279 3280 3281 3282 3283 3284 3286 3296 3299
3320 3321 3323 3324 3325 3326 3327 3334 3349 3373 3381 3399 3401
3402 3404 3405 3408 3410 3411 3413 3417 3418 34619 3420 3421 3422
3423 3424 3428 3429 3430 3433 3434 3438 3440 3441 3443 3454 3457
3459 3460 3461 3462 3463 3464 3465 3466 3467 3469 3470 3473 3479
3488 3499 3502 3505 3519 3520 3521 3522 3523 3525 3526 3534 3535
3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548
3549 3550 3551 3552 3,53 3554 3555 3567 3568 3569 3571 3572 3573
3575 3576 3577 3578 3579 3580 3582 3583 3584 3585 3586 3587 3588
3589 3609 3625 3626 3637 3640 3641 3644 3645 3646 3647 3648 3649
3650 3651 3653 3668 3669 3682 3683 3684 3685 3686 3687 3688 3690
3691 5692 3693 3694 3698 3699 3700 3711 3713 3714 3715 3716 3720
3721 3722 3737 3739 3740 3741 3742 3743 3744 3746 3748 3750 3751
3752 3753 2754 3759 2760 3761 3762 3774 3775 3788 3789 3790 3794
3795 3796 3797 3798 3799 3800 3804 3805 3806 3807 3811 3812 3821
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382¢ 3823 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834
3836 3837 3838 3839 3841 3842 3843 3844 3846 3847 3848 3849 3850
3851 3852 3853 3855 3856 3857 3858 3859 3877 3878 3879 3880 3882
3883 3884 3886 3894 3895 3896 3897 3898 3899 3901 3904 3906 3907
3908 3909 3910 3913 3915 3916 3918 3922 3923 3934 3935 3936 3937
3938 3939 3940 3941 3943 3944 3947 3948 3950 3951 3952 3955 3956
3957 3964 3974 3986 3987 3988 3989 4003 4005 4020 4021 4022 4023
6025 4026 4029 4031 4033 4035 4037 4038 4039 4040 4063 4044 4045
4047 4049 4051 4074 4077 4079 4080 4083 4103 4105 6117 4136 4140
4142 4144 4145 4146 6147 4149 4151 4152 4153 4154 4158 4159 4161
4162 4164 6166 6167 6172 4173 6176 4177 4178 4179 4181 4182 4183
4185 4186 4187 61N 4196 4199 4200 4203 4204 4207 4208 4210 4216
4220 4221 4223 4224 4226 4245 L6247 4268 4270 4271 429 4292 4294
4295 4296 4298 6323 4328 4332 (333 6334 4335 4336 4338 4347 4356
4365 6374 4383 6392 4401 4410 4419 44728 4431 4433 4437 4438 4445
6447 4449 4450 6452 4454 4456 4458 4459 4461 4473 4474 4475 4477
4677 4678 4679 4681 4683 4684 4685 4686 4687 4688 4689 46N 4692
4693 4696 4698 4701 4702 4703 4705 4706 4708 4743 4744 4745 4746
4747 4748 4749 4750 4751 4752 4760 4774 4789 4791 6792 4793 4794
4811 4812 4813 4817 4820 4822 4825 4845 4848 4849 4850 4851 4852
4854 4855 4856 4858 4859 4860 4878 4879 4881 4882 4888 4889 4890
4893 4895 4898 4900 4903 4507 4908 4912 4915 4918 4920 4921 4926
4931 4932 4933 4937 4938 4958 4959 4960 4961 4962

$IFLEV= 177777 22804 31364 31374 3138 31444 31454 3147x 31494 31504 31524 3154 31594 31624
31664 3168% 31724 31764 3239k 3241x 32464 32504 3274k 32794  Z2B2N  3284M 33254
33274 34024 34084 34104 34194 34284 34334 3438 34434 34574 LSO ZL60N 34654
34674 34734 35344 35354 35374 35404 35414 35424 3544 3546 3547 3549 35504
35514 35524 35534 35544 35554 35674 35684 3569 35714 35724 3576 35774 3578«
35794 35824 35834 35844 35854 35864 35874 35894 36374 36404 36414 3644k 36454
36464 36504 36534 36824 36844 36864 36874 36884 36904 36934 37004 37114 37134
37154 37224 37374 3739 37424 3748 3750 37524 37618 37624 3788 3794k 37964
3797 38044 38064 38114 38124 38214 38244 38284 38304 38464 38484 38534 38554
38564 38574 38584 38594 38774 38864 38954 38974 3904k 39064 39134 39154 3916w
39184 39344 39384 39304 30504 39514 39524 39554 39564 39574 39744 40294 40314
0334 40354 40374 L0394 L0434 404N 4074m  GOB3X L1364 41404 41428 41498 41514
zgg?: 2;%%: G187 L1974 L1964 L2044 42104 43364  4338F  LO6BIX LOBLH 4918 4920W

$1Sk0 000001 31364 3150 31524 3154 3159 3162 31664 3165 31724 3176 323@ 3241 32464
3250 3274 3279 32824 3284 33254 3327  3402# 3408 34104 3419 34284 3433
34384 3643 34574 3459 3460 3465 34674 3473 35344 3555 35674 3586 35874
3580 36374 3653  3682¢ 3687 3688 3690 3693w 3700 37114 3713 37154 3722
37374 3762  378B4 3794 37964 3812 38214 3859 38774 3886 38954 3897  3904#
3906 39134 3915 39164 3918 3934 3938 3939w 3974 40294 4031 4033 4035
40374 4039 40434 4049 4074  40B3 L1364 4140 41428 4149 41514 4154 4185#
4187 41914 4196 42044 6210 43364 4338 46814 4684 4LO1BA 4920 49314 4933

$15k1 000001 31374 3149 35354 3554 35684 3572 35764 3585 36408 3645 36464 3650  3684s
%328, %523’ 3742 37484 3750 3752 3761 37974 3804 38064 3811 38244 3858

$15k2 - 000001 31380 3144 31454 3147 35374 3553 35694 3571 35774 3584 36414 3646 38284
3830  3846# 3857 39514 3956

$15k3 = 000001 35404 3552 35784 3583 38484 3856  3952¢ 3955

$15k& = 000001 35414 3551 35794 3582 38534 3855

$15K5 = 000001 35428 3544 3546N 3550

$15k6 = 000001 35,70 3549

$LOCTA= 177777 22804 3132 3136 313 137 3138 3140 3146 3145 3147 3149 3150 3152
3154 3155 3158 3159 3162 36 3166 3168 3170 3172 3176 3179 3182




ASSEMBLY ROUTINES

DOCTOR.P11

SLSTCN= 177777

SLSTIN- 177777

17-FEB-78 09:08

3216
3327
3438
3503
3546
3572
3637
3688
3746
3806
3846
3901
3936
3990
4083
(165
211
4684
4921
22804
3154
3216
3327
3,38
3503
3546
3572
3637
3688

MACY11 30A(1052}

3218
3400
3443

3547
3575
3640
3690
3748
3811
3848
3904
3938
4004
4105
4168
4214
4690
4924
3152
3155
3218
3400
3443
3506
3547
3575
3640
3690
3748
3811
3848
3904
3938
4004
4105
4168
4214
4690
4924
3072
3138
2160
3196
3247
3282
3373
3418
3441
3479
3525
3546
3587
3668
3699
37464

29-DE(-78

3576
3641

15:33 PAGE
CROSS REFERENCE TABLE --
3241 3246
3408 3409
3457 3459
3524 3534
3550 3551
3577 3578
3644 3645
3698 3700
3752 3759
3821 3824
3853 3855
3907 3909
3949 3950
4029 4031
4136 4140
4185 4187
4250 6332
4695 4699
4931 4933
3136 3137
3159 3162
3241 3246
3408 3409
3457 3459
3524 3534
3550 3551
3577 3578
3644 3645
3698 3700
3752 3759
3821 3824
3853 3855
3907 3909
3649 3950
4029 4031
4136 6140
4185 4187
4250 4332
4695 4699
493 4933
3086 3093
3140 3141
3166 3167
3202 3203
3249 3255
31286 3296
2399 3401
3421 34622
3457 3460
3490 3491
3534 3535
3548 3567
3609 3625
3687 3683
3714 715
3748 3751

SYMBOLS

3250
3613
3462
3537
3553
3582
3648
3713
3762
3830
3857
3913
3952
4035
4145
4191
4338
4817
4939
3140
3166
3250
3613

(¥
&S
o

AN NN N N N S O

SNNPORN) = b - O 00
NN —
=N NN O N0

3555
3584

3279
3422
3473
3541
3567
3585
3682
3722
3796
3837
3877
3918
3957
6043
4151
4201
4640
4890

3147

3279
3422

3577

3760

3413

3740
3774

SEQ 0142

3325
3433
3491
3545
3571
3589
3687
3742
3805
3845
3897
3934
3988
4074
4163
6210
4681
4920

3152
3182
3325
3433
349N
3545
3571
3589
3687
3742
3805
3845
3897
3934
3988
4074
6163
4210
4681
4920

FoTAR R
-vtﬂv-ﬂas-a
= N OO WANOOO

NN N
N~
~N&sO




ASSEMBLY ROUTINES

DOCYOR.P11

$LSTST

$LSTTA

177777

177777

1788
1807
31833
3846
31883
91
1941
3989
4037
£105
4158
4178
4207
4268
433
448
4458
4685
4702
4751

MACY11 30A(1052)
17-r¢B-78 09:08

3789
3809
3834
3847
3884
3913
3943
3990
4038
116
4159
4179
4208
4270
4335
4431
4459
4686
4703
4752
4820
4858
4900
4937
3132
3155
3218
3400
3443
3506
3547
3575
3640
3690
3748
3811
3848
3904
3938
4004
4105
4168
6214
4690
4924
3132
3179
3400
3473
3553
3644
3742
3835
3601
3956
6116

29-DE(-78

(ROSS REFERENCE TABLE --

3790
3821
3835
3848
3894
3916
3944
4003
4040
4117
4161
4181
6211
W27
4336
4433
4461
4687
4705
(760
822
4859
4903
4938
3134
3158
3239
3402
3455
3521
3549
3576
3641
3693
3750
2812
3851
3906
3939
4006
4116
4177
4245
4691
4926
3134
3176
3408
3489
2554
3645
3746
3837
1906
7957
4140

15:33%  PAGE
3792 3795
38272 3823
3836 3837
3849 3850
3895 31896
3921 31922
3947 31948
4005 4006
4043 4044
6136 4142
4162 4163
4182 4183
4214 4216
4291 4292
4349 L4347
4637 4438
447% 4474
4688 4689
4706 4708
4774 4789
4823 4825
4860 4878
45907 4908
4939 4942
3136 3137
3159 23162
3241 3246
3408 3409
3457 3459
3524 3534
3550 3551
3577 3578
3644 3645
3698 3700
3752 3759
3821 3824
3853 3855
3907 3909
3949 3950
4029 4031
4136 4140
418°¢ 4187
4250 4332
4695 4699
4931 4933
3140 3144
3179 3182
3413 3416
3503 3,06
3555 3571
3648 3650
3750 3759
3840 3842
1907 3909
1974 >N88
4145 6148

NI
148
USER

3796

AN NN N NN N B
~NO AP — O

O yRU = —
L NRY SO0

SYMBOL S

3797
3825
3839
3852
3899
3924
3951
4021
4047
4145
4166
4186
4221
6295
4365
4445
4476
4692
4744
4792
4848
4881
4915
4959
3140
3166
3250
3413
3462
3537
3553
3682
3648
3713
3762
3830
3857
1913
3952
4035
4145
4191
4338
4817
4939
3149
3218
3422
3524
3579
3686
3762
3851
3915
4004
4154

3799
3827

3800
3828
3842
3878

3936
3973
4025
4077
4148
6172
4199
4226
4323
4392
4450
4678
4696
4747
4811
4851
4889
4924
6962

6049
4189

SEQ 0143




ASSEMBLY ROUTINES

DOCTOR.P11

SMCALL= 000000
SNESTL= 177777
$NSKO = 000120
$NSK1 - 000120
$NSK2 - 000120
$NSK3 - 000110
$NSK&4 = 000110
S$NSK5 - 000110
$NSK6 = 000110
$SAVLE= 177777
$SAVZ 051324
$SAV3 051340
$SAV4 051356

4199
6474
(924

iY 4
22804
31544
32164
33274
34,38
35034
35464
35724
36374
36884
3746
38064
I8LEH
59014
3936
39904
40834
L1654
L2114
L684H
49214
31324
3284
34554
35874
37154
38774
4004H
41054
4189
L6814
31344
35354
37394
39044
4338
31364
3539
3840
L2044
31374
L9314
21384
3955
35424
35474
22804
39214
L9244
50504
50504
50504

MACY11 30A(1052)
17-FEB-78 09:08

4201
4476
4926
2280
31324
31554
32184
34004
34430
35064
35474
3575
36404
36904
37484
38114
38484
39044
39384
40044
41054
L1684
42144
46904
L9244
3182
33254
3474
3589
3720
3886
4006
4116
L1914
4684
3179
3554
3742
3906

29-DEC-78

B 12
15:33 PAGE 149

CROSS REFERENCE TABLE == USER SYMBOLS

4207
4684
4931

4210
4690
4933

31364
3154

6211
4691
4936

31374
31624

4214
4695
4939

31384
31644

4245
4816
4942

39394

44384

3462
3648

4187
3170
3830
39164
3851

3582

38354
44404

SEQ 0144

4440
4921

bl b o



ASSEMBLY ROUTINES

DOCTOR.P11

051376 G 50504
$5SK0 = 050245

$SAVS

$TAGLE

$TAGNU= 050257

STEMP

177777

000402

17-FEB-78 09:08

31584
39244
L9364
22804
31544
32164
33274
34,384
35034
35464
35724
36374
3688#
3746H
38064
38464
39014
39364
39904
40834
41654
62114
4L684H
49214

37974
3877#
39514
41454
43324
L9264
30724
31434
31704
32154
32664
33204
34054
34294
34654
35194
35484
35824

36924
37424
37754
38224
38394
38574

MACY11 30A(1052)

31704
39904
49354
31324
31554

29-DEC-78
CROSS REFERENCE TABLE --

31794
L1164
L9424

15:33 PAGE
31824 3218#
L1484 41894
31364 31374
31564 31624
32414 3246
364084 34094
34578 3459%
35244  3534n
35504 35514
35778 35784
36448 36454
36984 37004
37528 37594
38214 3824w
38534 38554
39074 39094
39498 39504
40294 40314
41364 41404
41854 41874
42504 43324
46954 46994
49314 49334
31364 31374
32464 32484
34558  3457H
35404 35414
35794 35874
37158 37204
38214  3824H
39044 39074
40048 40294
L1654 41774
L4744 L6814
30934 31034
31478 31484
31764 31774
32194 32284
32778 32784
33248 33264
36114 34164
34348 34404
34704 34734
35234  3524m
35514 35524
35854 384
36514 36534
36994 37004
37464 37504
37944 37954
38264 38274
38434 78444
38784 38794

¢ 12
150
USER SYMBOLS

34164 34254
G214k L250W
3138%¢ 31404
31644 31664
32484 32504
34104 34134
34608 34624
35354 35374
35524 35534
35794 35824
364 36484
37114 37134
37614 37624
38284 38304
38564 38574
39114 39134
39514 39524
40334 40354

L3364 433BM
L8164  4LB17A
L9368 49394
31384 31404
32748 32774
34604 34624

38284 38324
39094 39134
40334 40374
C1854 41914
LOOOK  4L69A

35254 35264
35534 35544
35884 35894
36684 36694
37134 37144
37518 37534
37984 37994

35244
43404

31444
3274m

372154

SEQ 0145

39214
492464

A am aAlhalad s .-



ASSEMBLY ROUTINES

DOCTOR.P11

$TSKO = 050244
$TSK1 = 050245
$TS5K2 = 050246
$TSK3 = 050247
$TSK4 = 050253
$7SK5 = 050254

$TSK6 = 050256
$$ARGC= 000000
$88YTE= 000403

38984
39364
39734
40254
40794
41534
L1764
42084
L2704
43384
L4334
L4734
L6894
L7634
L7914
L8484
48814
L9244
31324

MACY11 30A(1052)
17-FEB-78 09:08

38994
39374
39744
40264
40804
41544
L1784
42104
L2714
L3404
LL37H
L4475H
LEGN
4744
L792H
L8494
48824

29-DEC-78
CROSS REFERENCE TABLE --

39064
39384
39864
40314
40834
41584
41754
42114
42914
L3474
L440N
LLa76M
L6934
47454
L7934
48504
4888%#
49334
32164
3327

34894
36374
3722

38954
40294
41364
4196

46904
32164
34674
3648#
38064
4148

46914
34134
38324
3957

49154
35404
39074
31524
35794
4920

31554
4936

3144

31344
32464
35214
35774
37154
38374
3934H
41424
46814

15:33 PAGE
39084 39104
39404 39414
39874  3989#
40354 40384
41034 4L11em
L1594 41614
L1814 41824
L2144 L2216
L2928  4294N
43564 43654
LO4LS5A L447H
L4778  LE77H
LO9SH  LOESEN
L7464 L7474
47948  4811M
48514 48524
L8894  4LB93A
LO364 L9374
3218 32394
34,004 3409
3491 35034
3653 36824
37374 37464
3897 39014
4031 4033
4140 L1424
L1994 4214
4699 48164
3218 34024
3473 35214
3650 36844
3811 38244
L1774 4189
4695 L8174
3416 35374
3835 38374
41454 4148
4939
3552 35784
3921 39514
3154 31554
3582 38534
49214 (924
3158 31644
31454 3147
31364 31374
32748 32824
35344 35354
35784 35794
37374 37394
384284  3BLGH
39394 39504
L1454  J'S1A
L6914  LB174

D 12
151

USER SYMBOLS

39114
39434
39904
40354
41174
L1624
41834
42204
42954
43740
44494
L6784
46984
L7484
48124
48544
48954
49384
3241

34104
3506

3687

3762

3924

4035

39514
L1774
48904

39154
3944 M
40034
4060n
41604
41630
41860
42214

LE7
LeIw
L7498
48134
48554
48984
L9394

39214
39484

40454
41464

41894
42244
43234
44014
44544
L6B4n
47024
L7514
48204
48584
49034
49584
3250

3425

3534
36934
37964
3938

40434
41604
4340

34224
35684
37484
39494
4250

3571
38464
6211

38374
4210

31644
39134

35464
3549

31554
34134
35424
36414
37964
38954
40294
4199#
49214

SEQ 0146
39354
39644
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ASSEMBLY ROUTINES

DOCTOR.P11

$S(ASE=
$$0ST =
$$ELOC=

$SERFL=
$$FLAG=

$EFROM
$$.0C -

000000

000000
000402

000000
000001

000000
017744

$$LOCN- 000000

$SREG =
$SRE TU=
$SRTN1=
SSRTN2=
$8SRC =
$$TGSV=
$$7GS1=
$£7GS2=
$$70 =
$SETAG

050000

MACY11 30A(1052)
17-FEB-78 09:08

29-DEC~78

31384
31724
33274
34654
35474
3575

36404
36904
37484
38114
38584
3936

40354
41544
49204

31364
31644
32844
34574
35444
35714
36374
36904

15:33 PAGE
CROSS REFERENCE TABLE -~

3140

31764
34024
34674
35494
35764
36414
36934
37504
38124
38594
39384
L0374
41854
49314

31374
31664
33254
34594
35464
35724
36404
36934
37624
38324
38954
39394
40374
L1544
L4384
49334

31374

E 12

152

USER SYMBOLS
31448 31454
32394 3241
3,084 34104
34734 3534n
35504 35514
35774  3578%4
36444 36454
3698 3700#
37524 3759
38214 3824w
38774  3886#4
39394 39504
40398 40434
L1874 41914
49334

31384 31444
31684 31724
33274 34024
36604 34654
35474 35494
35764 35774
36414 3644n
37004 37114
37884 37944
IBI7N 384N
38974 39014
39504 3951#
40394 40434
L1778 41854
LL748 46814
3138¢ 31454
33254 34024
35064 35214
35764 35774
37114 37154
38324 3837~
39164 39344
40744 41054
42118 L245A
L9182 49214

31474
32464

31594
34134

35874
37484
38484
39514
L1454
44384

SEQ 0147

3159




ASSEMBLY ROUTINES
DOCTOR.PIN

= 051602

MACY11 30A(1052)
17-FEB-78 09:08

22824
27474
27934
29264
29524
30084
3159
3413
3537
3587
3748
3848
3951
6136
62465
487
5039

26884
2781

29-DEC-78
CROSS REFERENCE TABLE --

26924

15:33  PAGE
27014 27074
27834 27844
27964 2824
29324  2934M
29584 29604
3044 3053
3172 3216
3438 3457
3542 3546
3641 3646
3796 3797
3895 3901
39784 3988
4151 6163
4300 4332
4863 4890

F 12
153

USER SYMBOLS

2721a
27864
28374
2938#
29674
3134
3246
3467
3567
3684
3821
3907
4029
4177
4438
4918

SEQ 0148




G 12
ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 155

DOCTOR. P11 17-FEB-78 09:08 fROSS REFERENCE TABLE =-- MACRO NAMES SEQ 0149
ABORTW 1K ]
ALLOCA 14
BCAOMPL » 4061 4217
BEGIN Y 4
BERROR ‘s
BGNAU 8 4286
BGNCLN 1 4239
BGNDU 14 4264
BGNHRD Y 4 4984
BGNHW Y 346
BGNINI 14 613%2
BGNMOD 4 2283 2406 4,091 6317 4973
BGNMSG 1# 3018 3033 3050
BOGNRPT 14 4098
BGNSEG 14
BGNSF T 14  SQO8
BGNSRV 14 3068 3075 3082 3089
BGNSUB 12 4324 6343 4352 4361 4370 4379 4388 4397 4406 4415 4424 4641
BGNSW 14 2363
BGNTST 4 4319 4673 4807 (841 4874
BNCOMP 14 4075 4156 6170
BNERRO 14
BREAK 14 3455 3503 4163 &2
BRESET 4
BUFFER ¥ 4216
CALL 1%
CASE 14
CKLOOP 14
CLKOFF 14
CLKON 14
CLREF 14
C.RVEC 14 4247 4271
COMMEN 1Y
DEALLO 14
DECLAR 14
DECR 1%
DECRU 14
DEF AUL W
DEVREG 14 2685
DEVTYP 14 2999
DISPAT 1 2335
DOCLN 1% 3152 3904 4045 4194 4218 4918
DODU » 4040
SN R P T
L 44 3574 3647 3697 3719 3745 3758 3804 3850
3935 4046 4206
END 14
ENDAU Y 4 4303
ENDCLN 14 4255
ENDCOM 14
Ezgggc ]: 3157 3169 3178 3181 3217 3415 3 3523
: 41 424 3834 3839 3844 3910 3920 3923
3989 4118 4147 4188 6213 6249 4339 4639 6475 4694 4818 4923 4935 4938 4941
ENDDU ¥ 4 4276
ENDHRD A 4995
ENDHW 'l 235




ASSEMBLY ROUTINES
17-FEB-78 09:08

DOCTOR.P1M
ENDIF 1%
34,18
3571
3712
3858
4082
END INC 4
ENDINI F
ENDLOO 1X
ENDMOD 14
ENDMSG 1.
ENDRPT 4
ENDRTN o
ENDSEG ‘8
ENDSEL N4
ENDSFT LY
ENDSRV T4
ENDSUB 14
ENDSW 14
ENDTSTY 14
EQUALS 14
ERRDF iy ]
ERRHRD 14
ERRSF i
ERRSOF Y
ESCAPE 14
EXIF 14
EXIFB T4
EXIT T
5038
F EQUAL 14
GETPR] iy
GETTIM iy
GMANI]A 14
GMANID 14
GMANI | 1%
GPHARD 4
GPRMA T4
GPRMD 14
5033
GPRML i 4
HEADER iy
If 1
3536
3710
4036
IFB i
3692
4073
J1FCOND 14
If .ERR 'y
IF.NO. N 4
INCR o
INCRU W J
INL INE .
INL OOF i

3743
3432
3581
3721
3885
6139

423C

269’
3030
6122

5043
3072
4340
2398
4666
2413
4023
3580
6136
3688

3023

4080
4179
4987
4988
5034
4081
2293
3136
3539

4135
3135
3714
4141

MACY11 30A(1052)

3146

3079
4349

4798

4029
3609

3711

3043

4292

5020
5035
5012

3144
3540
3738
4190
3137
375?
6150

WO LWN00 0

3086
4358

4831
3651
3748

3052

29-DE(-78

3149
3464
3584
3760
3914
4186

4968

3093
367

4866

3968
3807

4117

5022
5014

3165
3545
3787
4335
2171

15:33  PAGE
CROSS REFERENCE TABLE =~

3153 3161
3472 3543
3585 3588
3761 3793
3917 3937
4195 4209
5048

4376 4385
4965

4227 6252
5023 5024
5015 501¢
3238 3245
3546 3566
3795 3796
4917 4330
3281 3427
2847 385¢2

3845
4680

H 12

156

MACRO NAMES

3167 3175
3548 3549
3643 3644
3803 2810
3954 3955
4337 4683
4396 4403
4273 4299
5025 5026
5017 5019
2273 3324
3567 3575
3805 3823
3459 3533
3876 389

3240
3550
3649
3811
3956
4919

4412

4465

5027

3401
3576
3827

3568
3912

6621

4710

5028

3409
3636
3903

3577
3915

3278
3552
3685
3854
4030

44633

4827

5029

3437
3639
3933

3578
3950

3283
3553
3686
3855
4034

4462

4862

5030

3456
3681
3938

3586
4028

3326
3554
3689
3856
4038

4943

SEQ 0150

3407
3570
3699
3857
4048

4990

5032

3534
3687
3951

3645
6062




ASSEMBLY ROUTINES

DOCTOR.P11
10SETU 1%
JOSTAR i\
LASTAD 14
LEAVE '
LET iy
3147
3219
3295
3,10
3463
3535
3682
3753
3826
3851
3934
4020
6143
64175
4225
433
44646
4682
4707
4791
4853
L899
LOCAL 14
LOOP 14
MANUAL %
MSAS( | 14
MEBRAN iY.;
MEBYTE 4
MECHEC 1%
50394
MECKID 1#
MECOUN 14
4108#
MEDATA 14
2308
2323
MEDE (R 14
L2774
LOE7H
MSDEF A 4
50254
MSENDE 14
Le 77
LO67H
MSERR ] Y 4
M$ERRM Y 4
MSESCA N ;
MSESCS 1%
MSEX(P 1Y 4
5033«
MSEX]T 4

5046

3071
3159
3227
3098
3,16
3665
3537
3684
3759
3828
3877
3936
4021
4145
4177
4246
4346
4448
4684
4742
4792
4854
4902

4074
2294N

2294n
30244

23094
30224
41094
22944
23094
2324

23554
43044
47994
40814
50264
2355+
43044
L7904
35814

(988#4
50344
30244

3078
3166
3239
3319
3477
3468
25642

3690
3773
3830
3878
3939
4022
6146
(178
4267
4355
4449
4685
4743
4793
4855
4906

2295

2265
304464

30374
41104
2295

2310

2325

23994
43074
48324
L9884
50274
23994
43074
L8324
36104

L9894
50354
3044w

MACY11 30A(1052)
17-fEB~78 09:08

3053#

30384
AREY |
2296

231

2326

24024
43414
L8674
4L989#
5028#
26024
4361
L8674
36524

50214
903¢#
30534

29-DEC-78

41184

350394
41124
2297

2312

30004
30314
43504
L9664
50134
50294
30314
43504
L9664
36894

5022#
0374
4118#4

4228#

30404
41134
2298
2313

30454
43594
L9694
50144
50304
30454
(359
L9694
37124

5023%#
LO28BHA

15:33 PAGE
CROSS REFERENCE TABLE -~

4253

30414
L1144
2299
2314

3058#
43684
L9964
50154
50314
3058#
43684
L7964
37494

S024n
4253

[ 12

1587

MACRO NAMES
3119 3120
3182 3195
3265 3272
3333 3348
3428 3429
3501 3504
3608 3624
3715 3720
3797 3798
3838 3840
3893 3895
3947 3963
4043 4044
4160 4161
4199 4202
4293 4294
4400 4409
4458 4460
4692 4695
4748 4749
4821 4824
4878 4880
493%7 4957
L2748 43004
30422 30434
41924 43374
2300 2301
2315 2316
30734  3080#
L3774 43864
50444 50494
50164 50174
50324 5C33#
30734 30804
L3778 L3864
50444  S049#4
38084 39694
50254 50264
42748 L3004

3130
3199
3274
3372
3433
3518
3625
3739
3799
3842
3897
3985
4050
4163
6207
4295
4418
4472
4697
4750
4844
4881
4958

L4664

38544

2302
2317

30874
43954

50184
5034k
30874
{395

40244

50274
4a664

47114

40S0#

2303
2318

30944
44044

50204
5035#
30944
4404k

40304

5028#
47114

3140
3202
3279
3398
3440
3521
3648
3742
3821
3846
3907
3988
4078
4166
4219
6322
4430
4476
4701
4759
4848
4888
4960

48284

40614

2304
2319

40874
L4134

50214
50364
LOB7#
L4130

L1374

50294
L828#

3141
3214
3280

3453
3522
3650
3743
3822
3847
3909
4002
4079
6167
4220
4327
4432
4676
4702
4773
4849
4892
4961

48634

40624

2305
2320

4124M
44220

50224
5037#

4124m
44224

S030#
L8663

3142
3216
3282
3403
3460
3524

3750
3824

3921
4004
4102
6171
6222
4332
4436
4677
4704
4,788
4850
4894

4944N

41064

2306
2321

23\
446340

50234

L2314
44634n

5031#
L4944

SEQ 0151

3145
3218
3285

3462
3525

3752
3825
3849
3922
4019
4116
4172
4223
4333
4444
4678
4705
4790
4851
4897

4991 #

41074

2307
2322

4256M
L4634

50244

L2564
L4630

50324
4991 s




ASSEMBLY ROUTINES
DOCTOR.P11

M$E XSt

MBEXTJ
MSGEN

MEGENB
M$GETS

MSGET™
MEGNGB

MSGNIN

MBGNL S
MSGNL T
MS$GNSU
MEGNTA

MSGNTE
MEHAPT
MEHNAP
M$INCR

M$ 1 OSE
M$LDRO

MEMASK
MSMCAL
MEMSK 1

5035+
14
50394
14

»
23084
2323
3015#
L0994
43534
NP |
LIO6N

1#

4
42774
L6674

MACY11 30A(1052)
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30244

3024

22944
23054
23244
30314
L1244
43594
L425H
S009#
40814
23554
4304
L7994
30244
50394

3044H

3044

2295#
23104
23254
3034m
L1334
43624
LL34N
50444

23994
43074
L8324
30444

2294H
23094
2324m
30514
50474
22964
23114
23264
30384
3081

36894
L0614
L1254
L2174
43054
L3964
48284
50144
50294

43444
23994
43554
49964
46744

2309

23474
42404
43724
“6/744

30784
L2724
2687

30534

3053

2296
23114
23264
30494
4234
43684
L4420
50478

24024
L3414
L8674
30534

22954
23104
23254
30694

22974
23124
2327

30394
30854
37124
L0624
41374
42184
43264
43904
48334
50154
50304

43534
30314
43684
50444
48084

23644
L2654
43804
46754

30854
42934

29-DEC-78
CROSS REFERENCE TABLE --

61184

6118
2297#

15:33 PAGE
42284 4253
4274 4300
2298 22994
23134 23144
23478 23484
20584  30695#
L2564 L2654
43778 L3804
LOG7H  LE674m
30494 30584
43508  L368%
LO69KF 49914
42288 4253w
22974 22984
23124 23134
23364 23474
30834 30904
22994 23004
2314k 2315~
23374 23474
30414 30424
3088 30924
38084 38544
L0764 40814
L1564 L1574
L2288 42324
434628 4L345H
44084 L414M
48682 49094
S017# S0718#4
50324 5033#4
43714 43804
30584 30734
43864 L3954
L8754
30194 30344
43184 43204
43894 43904
LBOOK  4LB4L2N
34584 40274

J 12

158

MACRO NAMES
L2748 43004
23004 23014
23154 23164
23554 2364
30734 30764
L2778 L2874
43864 L3894
L7994  4BOS#
30734 30804
L3778 L3864
49964 50194
L2748 43004
22994 23004
23144 23154
2348 23644
40924 4099
23014 23024
23164 23174
23644 26864
306434 30444
30944 3095
39054 39694
L1064 41074
G708 4174
Lo4LBA  425M
43514 L3544
LO178 L4234
(9198  4(944a
5019#  S0204
50344 50354
L3894 (3984
30804 30874
GL04LE G413
30514 30694
43214 (3254
43984 (3994
L8438 4B75#4
L0414 L138%

L4664

23024
23174
23654
3080«
43044
43954
48324

20874
L3954
50394
L4664

23014
23164
2365

41334

23034
23184
2687#
30504
31534
40244
41084
41804
42534
43604
44264
49674
50214
50364

L4074
30944
442024

30764
43264
L4074
L8764

L1564

48284

23044
23194

30874
43254
44044
48674

40874
44134
50454
48284

23034
23184

L2654

23054
23204
30004
30594
34564
40304
41104
41924
LG272m
43694
L443H
49884
50234
50394

44250
42314
L4634

30904
43454
L4164
49854

41804

SEQ 0152

499

2307#
23224
30004
4081#
4350w
[YAL.Y
49854

L2564
44634

499

23064
2321#
3000#
L9744

4304
48324

4092#
L3624
L4206

L2178




ASSEMBLY ROUTINES
DOCTOR.P11

mMSOP

MSPRIN
MEPUSH

MEPUT

MEPUT
MERAD]
MESETS

MSSETT
MSSPCL
MESPSE
MSSTAR
M$SvC

METLAB

METSTL

MSWORD

MEXFER
POINTE

1
Le77n
L667H

1L
41084
»
L240n

4372
L6740

»
61084
14

48284

30924
39654
41094
L1944
297K
43904
48004

30924
39694
41094
L1944
42974
43904
48004

14
38084
LOLLN
50244

14
14

MACY11 30A(1052)
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23554
L3044
4799
30224
41094
284N
L2654
43804
4675

30224
L1054
30224
L1094
40814
50264
L1804
22844
L2654
IANRY |

30224
30584
L0614
4114
L2174
L2974
43594

44254
48324
30224
31534
LO24#
L1104
41954
43054
43964
48284
30224
3153#
4024w
41104
L1954
4305#
43964
LBO8H
2316

39694
4988#
50254
49914
2290

3694

23994
43074
48324
30374
4110#
23474
42874
4381

4808#
30374
41104
30374
L1104
L9884
5027
L2174
23474
42874
L6754

2402#
RIAY
L8674
30384
41114
23644
4318#
4385#
4809

30384
L1e
3038#
L1114
L9895
50284
L2934
2364H
4318#
4809#

29~DEC-78
CROSS REFERENCE TABLE --

30314
43504
LO66N
30354
L1124
24074
(3204
4390

LBLON
30394
41124
30394
L1124
50134
50294

24074
43214
L8434

L}

3032

3078«
40614
4125

42314
4305

4363

4398%4
4435

48674
30384
3458#
40364
L1134
W\ 7n
43424
4408#
48684
30384
3,584
4036H
41134
42174
43624
4408#
48684
26864
40814
50134
50284

3717

15:33 PAGE
30494  3058#
43594  4368#4
LOGON  LI99H
30404 30414
L1134 4114n
30194 30344
4321 63254
43984 4399
4843 L8754
30404 30414
L1134 41144
30404 3044
L1134 L1144
50144  SO15#4
50304 S031#4
30194 30344
43264 43454
LB764  L974m
30374 30384
30854 30924
LO62H L0754
41384  4156#
4232 42484
43254 4326
43684 4369
4399 4404
LL428 4443
4868 49094
30394 30404
35044 35814
GO4TA 4046N
L1148 41254
42198 42284
L3454 43514
LOTGN 44174
L9098 49194
30394 30404
35044 35814
40418 4046
G114 41254
42194 42284
43454 4351a
WLk L 74
L9094 49194
26874  3024a
L1184 41374
50144 SO15#
S0294 50304
3755 3756

K 12

159

MACRO NAMES
3073 3080
LI77H L3864
50448 S04
304240 30434
L1924 43374
30514 30694
4326 4344H
44078 4408
4876 L4974
30424 30434
L1844 L1924
30424 3043
L1848 L1924
SO164  S017#
50324 5033
30514  3049#
G354 L3634
49854 50094
30394 30404
3153 31614
40814 41064
41704 41804
42514 4253
L3374  4341A
L3714 4372
4405 44074
L4634 4464
49194 LO44N
30414 30424
36104 36524
4050 40614
1374 41384
42328 4248
43548 43604
NV B APV
GOLLN L9674
30414 30424
36104 36524
40504 4061A
L1374 41384
42328  L248H
4354 43604
L4230  L4L26M
LOLLN 4967
30444 30534
42084 4253
50164  S017#
5034 5032«
3791 3792

3087
43954

38544

30764
4345

4e164
49854
38544
L2974
38544
42974
50184
50344

30764
43724

30414
34564
41074
41844
L2564
4342

43774
4408

L4664
L9664
30434
36894
40624
41564
42514

. 43634

44354

30434
36894
40624
L1564
42514
43634
44354

35814
G274M
50184
5033

3801

3094
L404LN

40504

3083#
43534
4417

50094
40504
43374
4050#
43374
50204
50354

3083+
4381#

30424
3458~
41084
41924
4257

43440
4378

44134
LO67H
4967

30504
37124
L075H
4170
4253
43694
4443

30504
37124
40754
L1704
42534
43694
L443N

36104
43004
50194
50344

5802

40874
L4134

40614

30904
4354
L4254

40614
40614

50214
50364

30904
43904

30434
35044
41094
41934
W2724
4345

43804
4414

4668

49914
3059#
37494
40814
41804
62574
43724
44644

3059#
37494
40814
41804
L2574
43724
LL64Ln

36524
L4664
50204
50354

3808

4124m
44220

40624

40924
63624
4426

40624
40624

50224
50374

40924
43994

3044m
38544
41104
4194H
L4274M
43504
4381

44164
471 1a
50354
30714
38084

41844
L2724
3784
L4664

30714
38084

41844
42720
(3784
L4664

368954
47114
5021#
50364

3809

L2314
44340

41064
4099
4363

44420
41064
4106#
5023+

4094
4408»

SEQ 0153

62564
L4630

$107#
61334
43714
4443

4107#
4107#
50244

41330
L1 74




ASSEMBLY ROUTINES
17-FEB-78 09:08

DOCTOR.P11
PRINTB i
PRINTF ¥
PRINTS I
PRINTX 1%
PUSH iy
READBU 4
READEF »
REPEATY 14
REQTIM 14
RE TURN 14
ROUTIN 1%
SAVR14 ¥ 4
SELECT 1.
SETEF 14
SETPRI 14
SETVEC 14
SLASH 14
STARS 14
STRUCT 1.
Sv(C 1
TRAPPR 4
UMNBUF F 4
UNTIL 14
UNTILB 4
WAI TMS 1
WAITUS 14
WHILE 4
3987
WHILEB 4
XFER 14
XFERF 14
XFERT IX 4
$ADDON 1
3172
3413
3524
3576
3711
3824
3904
3988
4151
4332
4915
$AND »
$BRAN( 1Y 4
3172
3413
3534
3577
3715
2828
3907
3990
4163
4340

3021
4049
6105
3037

6155

MACY11 30A(1052)

3036
LN
4106
3038

4169
3454

3077
4296

3473
4190
4026
3133
4144

5039

3134

3853
4336
6107
3039

3488

5084

29-DE(-78

CROSS REFERENCE TABLE --

4108
3040

3502

3091

3505

4908
3163
4198

3137
3218
3428
3539
3587
3739
3837
3913
4033
4185
4440
4926

3137
3218
3428
3540
3637
3746
3840
3916
4037
4189
4476

3948

3972

3215
6244

3138
3239
3438
3540
3637
3746
3840
3916
4037
4189
4474
4931

3138
3239
3438
3541
3640
3748
3842
3921
4043
L19
4681

15:33 PAGE

4110
3042

4003

4047
4691

L 12
160
MACRO NAMES

61 6112 4113
4061

6159 4164 4200

6162 4167 4210

3421 3520 3831
6437 6473 4490

3145 3152 3155
3248 3274 3277
3457 3460 3462
3542 3545 3546
3641 3646 3648
3752 3759 3788
3845 3846 3848
3924 3934 3936
4047 4074 6105
4199 4201 6204
4681 4690 4691
4939 4942

3145 3152 3155
3248 3274 3277
3460 346° 3467
3545 3546 3547
3646 3648 3682
3759 3788 3796
3846 3848 3851
3934 3936 3939
4074 6105 6116
4204 4207 6211
4695 4699 4817

4689

4698

3836
4816

3158
3282
3467
3547
3682
3796
3851
5939
4116
4207
4695

3158
3282
3474
3567
3684
3797
3853
3950
4136
4214
4819

4815

4822

3841
4889

3159

SEQ 0154




ASSEMBLY ROUTINES
DOCTOR.P11

$BRCOD
SCALL
SCHECK

(K0P

$C(KOP?

$(KR6
$CMND

$(OMPA

$COUNT
$DC

$ELSE

MACY11 30A(1052)

17-fe8-78 09:08

924
3506

3132
3274
3537
3640
3797
3907
4105
4681
3103
3202
3286
3434
3538
3823
3647
64103
4224
4383
6458
4698
4760
4852
4932
3072
3324
3548
3721
3833
3902
4167
4335
4912

3132
3274
3537
3640
3797
3907
4105
4681
3132
3274
3537
3640
3797
3907
4105
4581

3132
4105

4926
3641

3134
3282
3540
3641
3806
3909
6136
4691
3119
3203
3320
3440
3588
3878
5948
6117
6226
6392
4459
6701
4774
4854
4938
3079
333

3573

— N

—‘N—JJ‘—‘NJ\J\'\Jg
. la LV STV ETYe PV, | — b

29-DEC-~78

4936
L9

15:33 PAGE
(ROSS REFERENCE TABLE --
4939 4942
3138 3145
3410 3613
3546 3547
3684 3688
3828 3832
3934 3939
415 4177
4915 4918
313 3146
3240 3247
3399 3404
3461 3463
3668 3669
3882 3883
3987 4003
4152 4153
4271 6294
4419 4428
4475 4477
4705 4706
4794 4811
4858 4859
4961 4962
1136 3141
3381 3401
3647 3649
3753 3760
3839 3841
4005 4022
4179 4182
4693 4745
3138 3145
3410 3413
3546 3547
3684 3688
3828 3832
3934 3939
4151 L1777
4915 4918
3138 3145
3410 3413
3546 3547
3684 1688
3828 3032
3934 3939
4151 4177
4915 4918
216 3413
4245 NS P4

M2

MACRO NAMES

3152 3155
3422 3408
3567 3568
3693 3711
3837 3842
3950 3951
4185 LN
4921 4926
3148 3160
3249 3255
3405 3411
3469 3470
3743 3744
3884 3898
4020 4021
4159 4161
4296 4298
4431 4433
4677 4679
4708 4743
4813 4820
4860 4,878
3142 3143
3424 3464
3651 3683
3795 3798
3843 3844
4025 4038
4186 4203
L4746 479N
3152 3155
3422 3428
3567 3568
3693 3711
3837 3842
3950 3951
4185 419
4921 4926
3152 3155
3422 34728
3567 3568
3693 3711
3837 3842
3950 3951
4185 41N
6921 6926
5422 3521
6438 6474

3159
3438
3569
3715
3846
3952
£199
4931
3167
3257
3417
3479
3754
3899
6023
6176
6323
6445
4£¢83
L4744
(822
4879

3177
3466
3685
3807
3847
4040
4216
4792

3164
3457
3576
3737
3848
3988
4204

3173
3266

3166

3853
4029
4245

3166
3460
3577
3739
3853
4029
6245

3842
4890

3172
3467
3578
3748
3877
4033
4332

3178
3275
3421
3502
3789
3937
4051

6347
4450
4087
4749
4848
4888

3283
3525
3694
3826
3852
4158
4291
4895

3172
3467
3578
3748
3877
4033
4332

3172
3467
3578
3748
3877
4033
4332

3901
6915

SEQ {155
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oErrR 82
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SGENTA

$IF

$1FCOD

$1FCON
$I1FOPR

SLET

PN
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3136
3216
3425
3539
3587
3739
3837
3913
4033
4185
6474
4931
3140

29-DEC-78

CROSS REFERENCE TABLE --

3137 3138
3218 3239
3478 3438
3540 3541
3637 3640
3746 3748
3840 3842
3916 3921
4037 4043
4189 4191
4476 4681
4936 6939
3144 3147
3218 3241
3433 3443
3549 3550
3589 3641
3742 3766
3840 3842
3911 3915
4031 4035
4177 6187
4438 4440
4924 4926
3145 3152
3460 3467
3578 3579
3748 3752
3913 3916
4185 4191
3137 3138
3602 3409
3535 3537
3637 3640
3796 3797
3904 3907
4037 4043
421 4245
4926 4937
3137 3138
3402 3409
3535 3537
3647 3640
3796 3797
3904 3507
4037 4063
2N 4245
4926 4931
7093 3103
3174 3177

15:33  PAGE

3140
3246
3457
3542
3641
3752
3845
3924
4047
4199
4691
4942
3149
3248

N 12

162

MACRO NAMES

3145 3152
3248 3274
3460 3462
3545 3546
3646 3648
3759 3788
3846 3848
3934 3936
4074 6105
4204 4207
4695 4679
3150 3154
3250 3277
3459 3462
3552 3553
3645 3648
3759 3761
3851 3855
3921 3924
4047 4049
4196 6199
4476 4684
4933 4936
3166 3172
3535 3537
2637 3640
3796 3797
3939 3950
4336 4681
3152 3155
3413 3422
3541 3542
3646 3682
3821 3824
3913 3916
4105 4136
4336 4438
3152 3155
3413 3422
3541 354¢
3646 3682
3821 3824
3913 3916
4105 4136
4536 4638
3120 3121
3183 7196

3159

3164
3402

3569
3693
3806
3895
3952
6145
4250
4890

3164

4817

3216
346/
3569
3715
3846
3952
4168
4817

3143
3217

SEQ 0156

4043

3239
3474
3576
3737

3973
6177
4823

3239
3474
3576
37%7
3848
3973
6177
4823

3146
3219




B 13
ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 163
DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0157

3228 3240 3247 3249 3255 3257 3266 3273 3275 3278 3280 3281 3283 3286 3296
3299 3320 3321 3323 3324 3326 3334 3349 3373 3381 3399 3401 3404 3405 3411
3417 3418 3420 3421 3423 3424 3429 3430 3434 3440 3441 3454 3461 3463 3464
3466 3469 3470 3479 3488 3490 3502 3505 3519 3520 3522 3523 3525 3526 3536
3538 3543 3548 3573 3580 3588 3609 3625 3626 3647 3649 3651 3668 3669 3683
3685 3691 3692 3694 3699 3714 3716 3721 3740 3741 3743 3744 3751 3753 3754
3760 3774 3775 3789 3790 3795 3798 3799 3800 3807 3822 3823 3825 3826 3827
3829 3831 3833 3834 3836 3838 3839 3841 3843 3844 3847 3849 3850 3852 3878
3879 3880 3882 3883 3884 3894 3896 3898 3899 3908 3910 3922 3923 3935 3937
3940 3941 3943 3944 3947 3948 3964 3986 3987 3989 4003 4005 4020 4021 4022
4023 4025 4026 4038 4040 4044 4045 4051 4077 4079 4080 4103 4117 4144 4146
L1467 6152 4153 4158 4159 4161 4162 4164 4166 4167 6172 6173 4176 4178 4179
L8 4182 4183 4186 4200 4203 4208 6216 4220 4221 4223 4224 4226 4247 4268
4270 427 4291 4292 4294 4295 4296 4298 6323 4328 4333 4334 4335 4347 4356
4365 4374 4383 4392 4401 44610 4419 4428 4431 4433 4437 4445 4447 4449 4450
4452 6454 4456 4458 4459 4461 4473 4475 4477 4677 4678 4679 4683 4685 4686
4687 4,688 4689 4692 4693 4696 4698 4701 4702 4703 4705 4706 4708 4743 4744
L745 4746 4747 4748 4749 4750 4751 4752 4760 4774 4789 4791 4792 4793 4794
4811 4812 4813 4820 4822 4825 4845 4848 4849 4850 4851 4852 4854 4855 4856
4858 4859 4860 4878 4879 4881 4882 4888 4,889 4893 4895 4898 4900 4903 4907
4908 4912 4932 4937 4,938 4958 4959 4960 4961 4962

SLPCNT 4
$OPABS 14
$OPADD w3072 3079 3086 3093 3141 3142 3217 3219 3324 3424 3523 3536 3543 3580

3609 3647 3649 3651 3691 3694 3699 3714 3716 3721 3740 3741 3751 3753 3760
3795 3798 3807 3822 3826 3827 3831 3834 3836 3839 3841 3844 3847 3849 3850
3852 3908 3989 4005 4022 6045 4147 4158 6167 4172 4173 4178 4182 4186 4221

SOPAND JL4

$0PCD1 14 3463 4679 4687 4701 4813

$0PCD2 14 3072 3079 3086 3093 3139 3141 3142 3143 3177 3217 3219 3283 3296 3299
3321 3324 3334 3349 3373 3381 3401 3424 3464 3456 3505 3523 3525 3526 3536
3543 3548 3573 3580 3609 3647 3649 3651 3683 3685 3691 3692 3694 99 3714

$0PCOM 14 3463 4679 4687 4701 4813

$OPDEF 1# 3072 3079 3086 3093 3103 3119 3120 3121 313 3132 3134 3136 3137 3138
3139 3140 3141 3142 3143 3145 3146 3148 3152 3155 3158 3159 3160 3164 3166
3167 3170 3172 3173 3174 3177 3178 3179 3182 3183 3196 3200 3202 3203 3215
3216 3217 3218 3219 3228 3239 3240 3246 3247 3248 3249 3255 3257 3266 3273
3274 3275 3277 3278 3280 3281 3282 3283 3286 3296 3299 3320 3321 3323 3324
3325 3326 3334 3349 3373 3381 3399 3401 3402 3404 3405 3409 3410 3411 3413
3416 3417 3418 3429 3421 3422 3423 3424 3425 3428 3429 3430 3434 3438 3440
3441 3454 3457 3460 3461 3462 3463 3464 3466 3467 3469 3470 3474 3479 3488




¢ 13
ASSEMBLY ROUTINES MACY11 30A(1052) 29-DEC-78 15:33 PAGE 164
DOCTOR.P11 17-FEB-78 09:08 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0158

3839 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853
3877 3878 3879 3880 3882 3883 3884 3894 3895 3896 3898 3899 3901 3904 3907
3908 3909 3910 391 3913 3916 3921 3922 3923 3924 3934 3935 3936 3937 3939
3940 3941 3943 3944 3947 3948 3950 3951 3952 3964 3973 3986 3987 3988 3989
3990 4003 4005 4006 4020 4021 4022 4023 4025 4026 4029 4033 4037 4038 4040
4043 4044 4045 4047 4051 4074 6077 4079 4080 4103 4105 4116 4117 4136 4142
4144 4145 4146 4147 6148 4151 4152 4153 4158 4159 4161 4162 4163 4164 4166
4167 4168 4172 6173 4176 4177 4178 4179 4181 4182 4183 4185 4186 4189 4191
4199 4200 4203 4204 4207 4208 4211 6214 4216 4220 6221 4223 4224 4226 4245
6247 4250 4268 4270 4271 4291 4292 4294 4295 4296 4298 4323 4328 4332 4333
4334 4335 4336 4340 4347 4356 4365 4374 4383 4392 4401 4410 4419 4428 44631
4433 4437 4438 4440 4445 4447 4449 4450 4452 4454 4456 4458 4459 4461 4473
4474 4475 4476 6477 4677 4678 4679 4681 4683 4685 4686 4687 4688 4689 4691
4092 4693 4695 4696 4698 4699 4701 4702 4703 4705 4706 4708 4743 L4744 4745
4746 L4747 4748 4749 4750 4751 4752 4760 4774 4789 4791 4792 4793 4794 4811
4812 4813 4817 4819 4820 4822 4,823 4825 4845 4848 4849 4850 4851 4852 4854
4855 4856 4858 4859 4860 4,878 4879 4881 4882 4888 4889 4890 4893 4895 4898
4900 4903 4907 4908 6912 4915 4918 4921 4924 4926 4931 4932 4936 4937 4938
4939 4942 4958 4959 4960 6961 4962

$OPEQU 1#

SOPNAN 14

$OPNEG 14

$OPNOR 14

$SOPNOT 4 3139 3143 3299 3464 3525 3894 4335 4693 4746 4792

gggggr }: 3283 3685 3692 3896

$OPRO #3103 3119 3120 3121 313 3146 3148 3160 3167 3173 3174 3178 3183 3196

3200 3202 3203 3215 3228 3240 3247 3249 3255 3257 3266 3273 3275 3278 3280
3281 3286 3320 3323 3326 3399 3404 3405 3411 3417 3418 3420 3421 3423 3429
3430 3434 3440 3441 3454 3461 3469 3470 3479 3488 3490 3502 3519 3520 3522
3538 3588 3625 3626 3668 3669 3743 3744 3754 3774 3775 3789 3790 3799 3800
3823 3878 3879 3880 3882 3883 3884 3898 3899 3910 3923 3937 3941 3943 3944
3947 3948 3964 3986 3987 4003 4020 4021 4023 4026 40464 4051 4077 4079 4080
4103 6117 4144 4146 6152 4153 6159 4161 4176 4181 4183 4200 4208 4220 4223
6224 4226 4247 4270 427 4294 4296 4298 4323 4328 4333 6347 4356 4365 6374
4383 4392 4401 4410 4419 4428 4431 4433 4445 4447 4449 4450 4452 4454 4456
4458 4459 4461 4473 4475 4477 4677 4683 4685 4686 4688 4689 4696 4698 4702
4703 4705 4706 4708 4763 4744 4747 4748 4749 4750 4751 4752 4760 4774 4789
4793 4794 4811 4820 4822 4825 4845 4848 4849 4850 4851 4852 4854 4855 4856
4858 4859 4860 4878 4879 4881 4882 4888 4889 4900 4908 4932 4938 4959 4960

4961 4962

$OPR1 1# 3463 4679 4687 4701 4813

$OPR2 1# 3072 3079 3086 3093 3139 3141 3142 3143 3177 3217 3219 3283 3296 3299
3321 3324 3334 3349 3373 3381 3401 3424 3464 3466 3505 3523 3525 3526 3536
3543 3548 3573 3580 3609 3647 3649 3651 3683 3685 3691 3692 3694 3699 3714
3716 3721 3740 3741 3751 3753 3760 3795 3798 3807 3822 3825 3826 3827 3829
3831 3833 3834 3835 3838 3839 3841 3843 3844 3847 3849 3850 3852 3894 3896
3908 3922 3935 3940 3989 4005 4022 6025 4038 4040 4045 4147 4158 4162 4164
4166 4167 4172 4173 4178 4179 4182 4186 4203 4216 4221 4268 4291 4292 4295
6334 4335 4437 4678 4692 4693 4745 6746 4791 4792 4812 4893 4895 4898 4903
4907 4912 4937 4958

$0PSHF 14 3219 3296 3526 3573 3683 4025 4040 4164 4167 4179 4216 4268 4291 4958

$0PSUB 10 3177 3321 3334 3349 2373 3381 3401 3466 3505 3548 3825 3829 3833 3838

SOPSLE 384 13” 3922 3935 3940 4038 4162 4166 4203 4678 4812 4937 4958

$OPXOR 14




ASSEMBLY ROUTINES

DOCTOR.P1

$OR
PUT
$STRUC
$SUBON

$THEN

$TILA
$TILO
SUNTL 2
BUNTL3
SWHILE

SSDEF A
$SENDS

$$ERRC
$$GEN

$SGETS

$EGETT

$SLPCN
$$POP

14
14
14
14
3241
3462

3641

3140
3248
3465
3555
3686
3804
3897
4006
4189
4823
3136
3428
3569
3715
3877
6136

3506

3132
4105

3132
3179
3419
3539
3584
3713
3832
3906
3588
4154
4332
4915
3140
3248
3465
3555
3686
3804
3897
4006
4189
4823
3140
4047

3140
3248
3465

4931

MACY11 30A(1052)
17-FEB-78 09:08

3147

29-DE(-78

3149

15:33  PAGE
CROSS REFERENCE TABLE --

D 13

165

MACRO NAMES

3158 3162
3408 3409
3539 3544
3584 3585
3720 3722
3840 3845
3924 3936
4083 6116
4250 4338
4942

3166 3172
3535 3537
3637 3640
3796 3797
3939 3950
4336 4681
3422 3521
4438 4474
3150 3154
3250 3277
3459 3462
3552 3553
3645 3648
3759 3761
3851 3855
3921 3924
4947 4049
4196 4199
4476 4684
4933 4936
3158 3162
3408 3409
3539 3544
3584 3585
3720 3722
3840 3845
3924 3936
4083 4116
4250 4338
4942

3575 3648
3158 316¢
3408 3409

3539

3544

3155

4340

\NAANAN
s —
£H =200
(Yale Xe o)

3176
3425
3550
3644
3750
3856
3956
4149
4476

3274
3542
3682
3824
4029

3842
4890

3162
3327
3489
3571
3686
3804
3858
3949
4116
4210
4695

3176
3425
3550
3644
3750
3856
3956
4149
4476

3746

WNIANIN
S
Vit~
owvion

SEQ 0159




ASSEMBLY ROUTINES MACY11 30A(1052)
DOCTOR.PI 17-FEB-78 09:08

3554 3555 3571 3572
3653 3686 3687 3690
3794 3804 3805 3811
3886 3897 3906 3911
3990 4006 403 4035
4187 4189 4196 4207
4819 4823 4920 4924
$$PUSH 1 3132 3134 3136
3172 3179 3182 3216
3413 3416 3422 3425
2534 3535 3537 3539
3577 3578 3579 3587
3715 3720 3737 3739
3828 3832 3835 3837
3907 3909 2911 3913
3990 4004 4029 4033
4160 4" 65 4177 4185
4340 4438 46440 L4674

4921 6924 6926 4931
$SSELE 4
$ESETS 1% 3132 3134 3136
3172 3179 3182 3216
3413 3616 3422 3425

3534 3535 3537 3539
3577 3578 3579 3587
3715 3720 3737 3739
3828 3832 3835 3837
3907 3909 3911 3913
3990 4004 4029 4033
4160 4165 6177 4185
4340 4438 4440 4474
4921 4924 4926 4931
$ESETT 14

. ABS. 051602 000

ERRORS DETECTED:

CZTSHA,CZTSHA/CRF /SOL=SV(,SML ,SPMA(.SML,CZTSHA.DOC,C2ZTSHA.P11,DOCTOR. P17

0
S
RUN-TIME: 114 718 8 SECONDS
RUN-TIME RAT]Q: 351/241=1.4
CORE USED: 27k (53 PAGES)

29-DEC-78

3575
3698
3812
3915
4039
4210
4933
3137
3218
3428
3540

15:33 PAGE
CROSS REFERENCE TABLE -~
3582 3583
3700 3713
2830 2835
3918 36921
4047 4049
421 4214
4936 4939
3138 3140
3239 3246
3438 3455
3541 3542
3640 3641
3748 3752
3842 3845
3921 3924
4043 4047
4191 4199
4681 4690
4939 4942
3138 3140
3239 3246
3438 3455
3541 3542
3640 3641
3748 3752
3842 3845
3921 3924
4043 4047
4191 L7199
4,681 4490
4939 4942

E 13

166

MACRO NAMES
3584 3585
3720 3722
3840 3845
3924 3936
4083 4116
4250 4338
4942

3145 3152
3248 3274
3457 3460
3545 3546
3646 3648
3759 3788
3846 3848
3934 3936
4074 4105
4201 4204
4691 4695
3145 3152
3248 3274
3457 3460
3545 3546
3646 3648
3759 3788
3846 3848
3934 3936
4074 4105
4201 4204
4691 4695

N =000 W
N S NS0

WA SN
NV OO —-MNON

3949
4136
4214
4817

3644

3645

3164

3951
4145
4250
4890

3648
3761
3858
3973
4163
4695

3166
3402
3521
3575
3698
3821

3952
4148
6332
4915

3166

3521
3575
3698
3821

3952
4148
4332
4915

SEa 0160

3650
3762
3859
3974
4168
4699

3170
3410
3524
3576




