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ABSTRACT
1.0 ABSTRACT

THIS IS A POP-11/LSI RESIDENT DIAGNOSTIC WHICH CHECKS THE FUNCTIONALITY
OF AN TK25 MAGTAPE SUBSYSTEM WHILE CONNECTED TO A PDP-11 SYSTEM (Q-BUS
OR UNIBUS). THE PROGRAM HAS BEEN DIVIDED INTO FOUR MAJOR PIECES: CZTKE,
CZTKF, CZTKG, CZTKH, SUCCESSFUL RUN EXAMPLES, AND TEST DESCRIPTIONS
HAVE BEEN PROVIDED FOR EACH PROGRAM,

THE PROGRAMS PROVIDE ERROR MESSAGES WHICH IDENTIFY FAILING FUNCTIONS,
SNguaéDTIN DEVICE REPAIR., REFERENCE THE FOLLOWING DIGITAL EQUIPMENT
0 NTS:

1. CIQPMAQO XXDP+ PROGRAMMER'S MANUAL, DOCUMENT NUMBER
AC-S296A-AC; DATE: 14 LY 1980,

1.1 REVISION HISTORY
NEW RELEASE APRIL 1984
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2.0 REQUIREMENTS

2.1 HARDWARE REQUIREMENTS

PDOP-11 FAMILY PROCESSOR WITH 32K WORDS OF MEMORY
TK2S5 MAGTAPE SUBSYSTEM (DRIVE AND CONTROLLER)
CAUTION:DIAGNOSTIC REQUIRES 32K WORDS OF MEMORY
(<BK USENBLE I.E, 4K FOR 1/0 PAGE)

2.1.1 OPTIONAL HARDMWARE -

FOUR TK25 CONTROLLERS PER PDP-11, ONE
DRIVE PER CONTROLLER

2.2 SOFTWARE REQUIREMENTS

PDP-11 DIAGNOSTIC SUPERVISOR (CIGPMAQ VERSION 34 OR LATER)

PDP-11 DIAGNOSTIC LOADER/MONITOR (XXDP+)

2.3 PREREQUISITES

FUNCTIONAL PDP-11/LSI FAMILY CENTRAL PROCESSOR AND MEMORY
FUMCTIONAL CONSOLE TERMINAL

FUNCTIONAL STANDALONE DIAGNOSYIC SLPERVISOR

SEQ 4
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3.0 OPERATING INSTRUCTIONS - OPERATOR COMMANDS

3.1 OPERATOR COMMANDS

THE TK25 DIAGNOSTICS ARE POP-11 DIAGNOSTIC SUPERVISOR COMPATIBLE
PROGRAMS., ALL LOADING AND RUN TIME INSTRUCTIONS CAN BE REFERENCED IN
THE. POP-11 PROGRAMMER'S MANUAL "CIQPMAO XXOP" PROGRAMMER'S MANUAL NUMBER

AC-S296A-AC.

BOOT THE DIAGMOSTIC XxXDP+ MEDIA (OPERATOR RESPONSES ARE UNDERLINED)

CHMOLEO XXDP+ DL MONITOR
BOOTED VIA 'NIT 0
28K NON-UNIBUS SYSTEM

ENTER DATE <DD-MMM-YY>: 29-JAN-82

REGTART ADORESS: 152010 ~~~ 7~
THIS IS XYDP+ TYPE "H" OR "H/L" FOR HELP,

.R CZTKEA

CZTKEA.BIC

ORS-EO

CZIKE-A-0

CZTKEA TK-25 FRT END FUNC €1 UNIT IS TK25
RSTRT ADR 147642

OR>START/FLAG : PNT ; HOE

THE ABOVE LOMMAND WILL. START THE DIAGNQSTIC, THE COMMAND HAS TWOD
SWITCHES ON WHICH ARE “PRINT EACH TEST NBR, AS EXECUTED™ AND “HALY ON

ERROR",

SEQ 5
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3.2 HARDWARE PARAMETERS

AFTER INITIAL STARTING OF THE PROGRAM (START COMMAND TO THE DIAGNOSTIC
SUPERVISOR), THE PROGF.AM WILL TSSUE THE "CHANGE HW?" QUESTION TO ASK IF
THE HARDWARE PARAMETENS ARE TO BE CHANGED (BY THE GPERATOR).

ON A “N" (NO) RESPONCE TO THE QUESTION, THE PROGRAM WILL USE IT'S DEFAWLT
HARDWARE PARAMETER VALUES., IT WILL DEFAULT TO ONE UNIT SELECTED (UNIT 0),

THE DEFAUWLT TSHBA/TSDB WILL BE 172522 AND THE INTERRUPT VECTOR WILL Bt 224.

ON A "Y" (YES) RESPONSE TO THE QUESTION, THE FOLLOWING QUESTIONS WILL
THEN BE ASKED TO ALLOW THE OPERATOR TO SELECT THE UNITS TO BE TESTED. A
VALUE, IF PRESENT, LOCATED TO THE LEFT OF THE QUESTION MARK IS THE
DEFAULT VALUE THAT WILL BE TAKEN ONLY IF A CARRIAGE RETURM IS TYPED AS A
RESPONSE. A "(D)" IN A QUESTION INDICAT 'S THAT A DECIMAL NUMBER IS
REQUIRED AS A RESPONSE. AN "(0)" INDICA.ES AN OCTAL NUMBER IS BEING
SgLICILEDﬁORA:OH(L)" THAT A LOGICAL RESPONSE IS TO BE MADE: "Y' FOR

Y Sl [} N .

UNITS (D) ? < ENTER THE NUMBER OF CONTROLLERS
PRESENT 70 BE TESTED»

UNIT O

DEVICE ADDRESS (0) 172522 7 <ENTER THE ADDRESS OF THE
TSBA/TSDB REGISTER>

VECTOR (0) 224 ? <ENTER ADDRESS OF INTERRUPT
VECTOR>

THE ADDRESS AND VECTOR QUESTIONS WILL BE ASKED FOR EACH OF THE NUMBER OF
UNITS (COITROLLERS) SPECIFIED IN THE " UNITS 7" QUESTION. LOGICAL UNIT
NUMBERS AKE ASSIGNED IN ORDER BEGINNING AT O, UP TQ EIGH! UNITS CAN BE
SELECTED FOR TESTING.

SEQ 6
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3.3 SOFTWARE PARAMETERS

THE FOLLOWING QUESTIONS ARE ASKED ON A START, RESTART, OR CONTINUE,
THEY ALLOW FLEXIBILITY IN THE WAY THE PROGRAM BEHAVES,

CHANGE SW (L) ? <« TYPE "Y" TO CAUSE THE FOLLOWING
QUESTIONS TO BE ASKED.»

INHIBIT ITERATIONS (L) N ? < TYPE "Y” TQ PREVENT MULTIPLE
ITERATIONS OF CERTAIN TESTS,
THIS CAUSES “ACH TEST PASS TO
RUN AS QUICKLY AS POSSIBLE,
ONLY QUICK-RUNNING LOGIC
TESTS USE MULTIPLE ITERATIONS,»

ENAGLE RAM DUMP ON ERROR (L) N? « TYPE "Y' TO DUMP
SELECTED Ri;M CCH'TENTS IN THE
CONTROLLER MODUWLE . »

SEQ 7



CZTKEA TK25 FRT END FUNC @1 MACRO M1200 20-APR-84 08:12 PAGE 9 SEQ 8
USER DOCUMENTATLON

4.0 OPERATING INSTRUCTIONS - SAMPLE PRINTQUTS
4.1 SUCCESSUL RUN EXAMPLES

4,1.1 SUCCESSFWL RUN EXAMPLE - C2TKE -

TST: 001 INITIALIZATION TEST
TST: 002 RAM TEST
TST: 003 COMMAND REJECT TEST
TST: 004 WRITE CHARACTERISTICS TEST
TST: 005 vOLUME CHECK TESY
TST: 006 COMPLETION INTERRUPT TEST
TST: 007 BASIC PACKET PROTOCAL TEST
TST: 008 NON-TAPE MOTION COMMANDS TEST
TST: 009 DMA MEMORY ADDRESSING TEST
TST: 010 INITIALIZATION AFTER WRITE CHARACTERISTICS TEST
TST: Ol1 BASIC WRITE SUBSYSTEM MEMORY TEST
CZTKE EOP 1
0 TOTAL ERRS

NOTE: PROGRAK NQW STARTS OVER AGAIN AT VST 1
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4.2 OPERATING INSTRUCTIONS - SAMPLE ERROR MESSAGE
ERROR MESSAGE EXAMPLE

1ST: 001

CZTKE OVC FTL ERR 00001 ON UNIT 00 TST 001 SUB 000 PC; 017300
NON-EXISTANT DEVICE REGISTER
ADDRESS: 172500

UNIT 0 OROPPED
PASS ABRTD THS UNIT
CZTKE EOP 1

1 TOYAL ERRS
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5.0 PROGRAM RUN TIMES

THE AVERAGE RUN TIMES OF THE PROGRAMS ARE LISTED BELOW. TMESE FIGURES
ARE TO BE USED AS A GUIDE. THE TIMING WAS DONE ON A PDP-11/23 (LSI)
PROCESSOR WITH A LA-120 CONSOLE.

THE PROGRAMS RUN IN NON-ITERATIVE MODE. EACH TEST XS RUN ONCE, WITH NO

ITERATIONS, THEREFOR, THE DEFAULT MODE (NORMALLY ITERATIVE) AND THE
NON-ITERATIVE MODE TIMES ARE IDENTICAL,

5.1 RUN TIMES - CZTKE

TEST N/T DEF
NUMBER SECS., SECS,
1 e 8
2 11 11
3 9 G
4 10 10
5 12 12
6 10 10
7 2 l
] 8 8
9 S 5
10 a8 8
11 13 13
THE TIMES REQUIRED TO RUN TESTS 1 THROUGH 11 IN ONE COMMAND;
Q.v. 1 MIN 46 SECONDS

DEFAWLT 1 MIN 46 SECONDS

SEQ 1C
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6.0 TEST DESCRIPTIONS - CZITKE

6.1 TEST 1 - INITIALIZATION TEST 1

AEARREERRAAA LB R RN RA A RR AR RRRRB BRI ARERRRIINRL AP AR AAARARARARARE A
« NOTE: IF THIS TEST DETECTS AN ERRui: ~OLACZ THE TK25'S *

& CONTROLLER -
SVILRPAINEEEIRRRLANARRALARE0R0002000000A04RALAARA4AAAAAAALAARARSS

THIS TEST VERIFIES THAT THE MODULE'S DEVICE REGISTERS ARE

ACCESSIBLE ON fHE BUS (SUBTEST 1) AND THEN CHECKS THAT THE BUILT-IN
INITIALIZATION SELF -TEST MICROUIASNOSTIC DID NOT FIND ANY BASIC PROBLEMS
WITH THE MODULE. AREAS GF .. 0GlL TESTED BY THE SELF-TEST SEQUENLCR ARE
AS FOLLOWS: ROM AND PIPELIM: REGISTER, SEQUENCER, INTERNAL BUSES, 2901
MICROPROCESSOR, RAM AND TRANSPORT STATUS FLOPS, THIS TEST INITIALIZES
THE CONTROLLER BY ISSUING THE 3US INIT SIGNAL VIA A RESET IN,TRUCTION,
OR BY WRITING INTO THE YSSR R_GISTER, AND THEN CHECKS THE CONTENTS OF
THE TSSR REGISTER. SUCCESSFUL INITIALIZATION IS INDICATED BY SUBSYSTEM
READY (SSR) AND NEED BUFFER ADDRESS (NBA) BITS BEING SET (1) AND ALL
OTHER BITS (EXCEPTY A17, A16, AND OFL, WHICH ARE IGNORED FOR THIS TEST)
BEING CLEARED (0Q). IF THE CONTENTS OF THE TSSR ARE NOT AS EXPECTED, AN
LRROR REFORT IS ISSVED LISTING YHE EXPECTED DATA, ACTUAL DATA, AND THE
OISCREPANCIES,
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6.2 TEST 2 - RAM TEST

LT T T Yy Y Yy Y LY Y LYY Y
* NOTE: IF THIS TEST DCTECTS AN ERROR REPLACE THE TK25'S .
* CONTROLLER »
FARRRARRIR R AR AR AR AR R ERRRRAE AR AR SR ARAARRAANRA R LR AR AR AR AN A AR AR Ak

THIS TEST VERIFIES THAT ALL LOCATIONS DOF THE RAM ON THE CONTROLLER CAN
PROPERLY STORE AND READ BACK ALL DATA PATTERNS, AND THAT EACH RAM
LOCATION IS UNIQUELY ADDRESSED (IE: THAT ONE AND ONLY ONE LOCATION IS
ACCESSED BY ANY PARTICULAR ADDRESS). THESE TESTS ARE PERFORMED BY THREE
SUBTFSTS DESCRIBED BEI.OW,

6.2.1 TEST 2, SUBTEST i: -

THIS SUBTEST VERTFIES EACH LOCATION BY PERFORMING THE FOLLOWING SEQUENCE
FOR EACH ADDRESS 0-377 (OCTAL)D:

1. THE ADDRESS TO BE TESTED IS LOADED INTO THE TSDB+1 (VIA A
HI-WRITE BYTE).

2. THE ADDRESSED RAM LOCATION IS READ, THEN WRITTEN INTO THE LOW
BYTE OF THE TSBA,

5., THE LOW BYTE OF THE TSBA IS CHECKED TO SEE IF IT CONTAINS THE
RSTERSSATERN ORIGINALLY WRITTEN; A DISCREPANCY IS REPORTED AS

4. THE ADDRCSS OF THE LOCATION BEING TESTED IS AGAIN WRITTEN INTO
1S0B+1 (HI-BYTE WRITE), TO CAUSE THE _OCATION UNDER TEST TQ
AGAYN BE READ INTO THE LOW BYTE OF TSBAR. THE L.0W BYTE OF TSBA
IS AGAIN CHECKED AND DISCREPANCIES REPORTED.

6.2.2 TEST 2, SUBTEST 2: -

THIS SUBTEST USES THE SAME RAM READ/WRITE TECHNIQUES AS SUBTEST 1,
EXCEPT THAT MEMORY IS FILLED WITH ZEROS AND A ONES WORD IS "WALKED" DOWN
THROUGH. PRTOR TO THE ALL ONES WRITE TO MEMORY THE MEMORY IS CHECKED YO
BE SURE THAT THE ZERO WORD HASN'T "PICKED" A BIT,

6.2.5 TEST 2, 3UBTEST 3: -

THIS SUBTEST TS SIMILAR 10O SUBTEST 2, EXGEPT THAT MEMQRY IS FIRST SET TQ

ALL OMES AND A BYTE QF ZEROS IS “WALKED® DOWN THROUGH MEMORY BEGINNING
AT LOQCATION TOR-2,



CZTKER TK25 FRT END FUNC 41
PRIBXOR - PRINT EXPD, RECV AND XOR BYTE

1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690

1691
1692
1693
1694
1695
1696

007164
007164
007170
007172
007202
007206
007210
007212
007214
007214
007216
00722

007222
0C7226
007232
007234
007236
007242
007244

007246

010203

012700
040001
040002
040003

010346
010145
010246
012746
012746
010600
104414
062706
010300
000207

045

177400

007246
000004

000012

116

N4
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.SBTTL PRIBXOR - PRINT EXPD, RECV AND XOR BYTE
1+
i
{PRINT EXPECTED DATA, RECEIVED DATA, AND XOR OF THE DATA BYTE
t THIS ROUTINE IS NORMALLY CALLED ONLY FOR PRINT ROUTINES,

i
i INPUTS::

i 1 RECEIVED DATA

: Re EXPECTED DATA

H

;QUTPUT

}

H RO XOR OF EXPECTED/RECEIVED DATA

{ -

PRIBXOR: :
SAVREG 1SAVE THE REGISTERS
MOV Re,R3 EXPECTED DATA
XOR R1.R3 tFORM THE EXCLUSIVE OR
MOV OtL<377> RO {BYTE MASK
BIC RO,R1 1SAVE LOW BYTE RECV
BIC RO, R2 {SAVE LOW BYTE EXPD
BIC RO ,R3 i SAVE LOW BYTE XOR
PRINTB 4#XORBFOR,R2,R1,R3 ;PRINT THE MESSAGE
MOV R3,-(SP)
MOV R1,-(SP)
MOV R2,-(SP)
MOV $XORBFOR, -(SP)
MOV &4, -(SP)
MOV SP.RO
TRAP C$PNTB
ADD 812,5P
MOV R3.RO 1RO HAS XOR ON RETURN
RTS PC tRETURN TO CALLER

045 XORBFOR: JASCIZ ' #NMA EXPD: #03%A RECY: %03%A XDOR: %03

EVEN

SEQ 52

i ST



Be

CZTKEA TK2S5 FRT END FUNC @1 MACRO M1200 20-APR-84 08112 PAGE 15 SEQ 14
USER DOCUMENTATION

6.4 TEST 4 - WRITE CHARACTERISTICS

S$0000080000000000000800088000000000000000000000000000000000000400
+ NOTE: IF THIS YEST DETECTS A FAILURE REPLACE THE TK25'S .

s CONTROLLER )
S0 0000000000 0000000000004 0008000000000 000000000000040000040400

THIS TEST VERIFIES BASIC OPERATION OF THE WRITE CHARACTERISTICS CMMMAND,
IT VERIFIES THAT THE COMMAND BLOCK AND CHARACTERISTICS DATA BLOLCK ARE
FETCHED PROPERLY FROM CPU MEMORY, THE NEED BUFFER ADDRESS (NBA) RIT IN
- THE TSSR IS HANDLED PROPERLY, AND THAT A PROPER MESSAGE PACKET TS
STORED, WHERE APPROPRIATE, THIS TEST DOES NOT CHECK THAT THE VARIOUS
FUNCTIONS ENABLED BY CHARACTERISTICS MODE DATA BITS OPERATE PRIIPERLY;
THE FUNCTIONING OF THESE BITS IS VERIFIED IN SUBSEQUENT TESTS. ALL
COMMANDS EXECUTED IN THIS TEST HMAVE TME INTERRUPT ENABLE (IE> BIT
CLEARED T0 ZERQ, SO NO INTERRUPTS SHOULD BE GENERATED, HOWEVER, THE
PROGRAM RUNS AT PROCEESOR PRIORITY ZERDQ, WITH THE INTERRUPT SERVICE
ROUTINE SET UP TO FLAG UNEXPECTED INTERRUPTS. IF AN INTERMJPY OCCUR3 A
Fégt%&?él%gSTS IN EITHER THE LSI-11 BUS INTERFACE SECTION (/R IN THE ROM

THIS TESTS VARIOUS MICROPROGRAM SEQUENCES, COMMAND DF.CODING, OMA LOGIC,
AND BASIC PACKET PROTOCAL HANDLING. THIS IS THE FTAHST TEST IN WHICH

DATA DMA CYCLES (FOR STORING THE MESSAGE PACKET) ARE PERFORMED. ANY
ERRORS IN THE BNDY OF THE TEST (IE; ERRORS OTHM=zR THAN INITIALIZATION
ERRCRE RELAYED TO THE TRANSPORT BUS) DEFINITELY INDICATZS A BAD CONTROLLER

6.4,1 TEST &4, SUBTEST 1: -

VERIFIES BASIC STANDARD OPERATION (USING PROPER MESSAGE BUFFER AND
LENGTH DATA IN AN INCREMENTING SERIES OF VALUES FOR THE FOURTM
CHARACTERISTICS DATA IN THE CHARACTERISVICS DATA BIL.OCK.), AFTER THE
COMMAND IS EXECUTED FOR EACH VALUE OF THE FOURTH CHARACTERISTICS DATYA
WORD, THE PROGRAM VERIFIES THAT:

1. THE TSSR IS CORRECT, INCLUDING A CHECK THAT THE NBA BIT IS
CLEARED AND THAT NORMAL TERMINATION WPS ACCOMPLISHED,

2. THAT A PROPER MESSAGE PACKET IS STOFLD.

3. THAT THE COMMANC PAZKET CHRACTERIGTIC DATA, AND MESSAGE PACKET
IMAGE BLOCKS IN CONTROLLER RAM ARE CORRECT.

|
bk
i
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6.4.2 TEST 4, SUBTEST 2: -

VERIFIES THAT THE COMMAND IS REJECTED AND THAT THE NBA BIT DOES NOT GET
CLEARET IS NONZERO BITS ARE SET INTO ANY RESERVED OR UNUSED FIELD WITHIN
THE. FIRST THREE COMMAND PACKET WORDS,

6.4.3 TESY 4, SUBTEST 3: -

VERIFIES THAT TME COMMAND IS REJECTED AND THAT THE NBA BIT DOES NOT GET
CLEARED IF THE MESSAGE BUFFER ADDRESS SPECIFIED IN THE CHARACTERISTICS
DATA BLOCK DOES NOT SPECIFY A LEGAL ADDRESS.
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6.5

TEST 5: VOLUME CHECK

A0 ARANRARARAAARARIAAREARRRAlttdtdtdddtdiasdiidiatnds
& NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S .
+ CONTROLLER .
AR AARARAR RN AR R AR AR AR R A RA R AR AR RAR AR AR AN A AARARAARAARLARAAAAS

THIS TEST VERIFIES THAT THE VOLUME CHECK (VCK) BIT, A FLAG HELD WITHIN

THE CONTROLLER ANO APPEARING IN XSTO, IS SET By INITAILIZE AND CLEARED BY

EXECUTING A WRITE CHARACTERISTICS COMMAND WITH THE CVC SET, IT IS ALSO
VERIFIED THAT A WRITE CHARACTERISTICS WITH THE CVC BIY CLEAR DOES NOT
AFFECT THE STATE OF THE VOLUME CHECX BIT. THE ACTUAL FUNCTION OF VOLUME
CHECK, THAT OF PREVENTING OR ALLOWING A TAPE MOTIN COMMAND DEPENDING ON
WHETHER VOLUME CHECK IS SET OR CLEAR , IS NOT CHECKED BY THIS TEST,

THIS 7UNCTIONALITY IS CHECKED IN THE INDIVIDUA'. TESTS OF TAPE MOTION

COMMANDS ,

THE TeEST PROCEEDS AS FOLLOWS:

1.

rJ

6.

THE CONTROLLER IS INITIALIZED BY WRITING INTO THE TSSR.
A WRITE CHARACTERISTICS COMMAND IS ISSUED (WITH CVC=0)

THE PREVIOUS STEP IS REPEATED TO VERIFY THAT VCK DOES NOT
CHANGE (REMAINS AT 0).

A WRITE CHARACTERISTICS COMMA/D IS ISUED WITH CVC=1 AND THE VCK
BIT IN XSTO IN THE MESSAGE BUFFER IS EXAMINED; THE VCK BIT
SHOULD BE CLEAR (0).

A WAITE CHARACTERISTICS COMMAND IS ISUED WITH CVC=0 AND THE VCK
BIT IN XSTO IN THE MESSAGE BUFFER IS EXAMINED; THE VCK BIT
SHOULD REMAIN CLEAR (0). THIS SHOUWLD CAUSE RAM LOCATION O TO
BE WRITTEN TO ALL 1'S SINCE 2901 REGISTERS 10 AND 11,
SPECIFYING THE RAM ADDRESS, SHOULD BE 0. RAM LOCATION IS
VERIFIED BY LOW BYTE OF TSBA WHICH SHOULD CONTAIN ALL 1'S,

THE ENTIRE RAM IS SCANNED. LOCATION O SHOUWLD CONTAIN ALL 1'S
AND THE REMAINING LOCATIONS, EXCEPT FOR THE MESSAGE BUFFER
IMAGE AREA, SHOULD CONTAIN 0. DISCREPANCIES ARE REPORTED. AN
ERROR AT THIS POINT IS MOST LIKELY DUE TO A ROM, PIPELINE OR
SEQUENCER PROBLEM OR A TIMING PROBLEM.

SEQ 16
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6.6 TEST 6 - COMPLETION INTERRUPT

220443000400 400 0004400000004 00000000 RRRRRRRRAERSARANRARARRAARS
« NOTE: IF THIS TEST ODETECTS AN ERROR REPLACE THE TK25'S »
» CONTROLLER .
AARRARARBAREARAARRANERRRRREARI IR RARARAAAALARAAR ARARAAAAAA004404

THIS TEST VERIFIES THAT AN INTERUPT IS GENERATED AT THE COMPLETION OF
THE WRITE CHARACTERISTICS COMMAND IF THE INTERRUPT ENABLE (IE) BIT IN
THE COMMAND HEADER WORD IS SET. THIS TEST CHECKS THE FUNCTIONING OF THE
INTERRUPT LOGIC AND BASIC PROCESSING OF THE IE BIT,

THE SEQUENCES OF TEST 7 ARE REPEATED, EXCEPT THAT THE INTERRUPT SERVICE
ROUTINE IS SET UP TO EXPECT INTERRUPTS AND EACH WRITE CHARACTERISTICS
COMMAND IS ISSUED WITH THE IE BIT SET (1), IT IS VERIFIED, WHERE
APPROPRIATE , THAT THE STATUS BIT IN XSTO OF ANY MESSAGE PACKET IS SET
ANDO THAT A COMPLETTION INTERRUPT IS GENFRATED., FINALLY A SEQUENCE OF
TWO COMMANDS IS ISSUED, THE FIRST WITH (E=1, AND THE SECOND WITH IE=0,
IT IS VERIFIED THAT NO INTERRUPT IS GENERATED AFTER THE SECOND COMMAND
AND THAT THE IE BIT IN XSTQ IS 0,
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6.7 TEST 7 - BASIC PACKET PROTOCAL

X Y Y Y Y Y Py Y Yy Y Y Y Y Y Py VPP Y Y PP Y P P T Y P I P S VYRS ST RTITY)
+ NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S N
+ CONTROLLER .
I Y Y Y Y Py R R Y P Y P P Y Y P P P P Y PP T Y IV Y VYT YT YTIIYIYYY

THIS TEST VERIFIES BASIC OPERATION OF THE MESSAGE BUFFER RELEASE
COMMAMD, THE FUNCTION OF

THE ACK BIT IN THE COMMAND HEADER WORC., AND THE

REGISTER MODIFICATION REFUSED (RMR) LOGIC.

6.7.1 TEST 7, SUBTEST 1: -

VERIFIES THAT THE BASIC MESSAGE BUFFER RELEASE COMMAND OPERATES PRGPERLY
WHEN MESSAGE BUFFER RELEASE INTERRUPTS ARE DISABLED (ERI-0 ON PREVIQUS
WRITE CHARACTERISTICS COMMAND), CMHECKS THAT TSSR IS UPDATED PROPERLY
AND THAT NO INTERRUPT IS GENERATED (EVEN IF THE IE BIT IN THE COMMAND
WORD IS SET) AND THAT NO MESSAGE PACKET IS STORED.

6.7.2 TEST 7, SUBTESY 2: -

VERIFIES THAT THE BASIC MESSAGE BUFFER RELEAGE COMMAND OPERATES PROPERLY
WHEN MESSAGE BUFFER RELEASE INTERRUPTS ARE ~NABLED (ERI=1 ON PREVIOUS
WRITE CHARACTERISTICS COMMAND), CHECKS THAT TSSR 1S UPDATED PROPERLY
AND THAT AN INTERRUPT IS GENERATED (IF THL IE BIT IN THE COMMAND WORD IS
SET) BUT THAT NO MESSAGE PACKET IS STORED,

6.7.3 TEST 7, SUBTEST 3: -

VERIFIES THAT AFTER THE CPU GIVES UP OWNERSHIP OF A MESSAGE BUFFER (VIA
THE MESSAGE BUFFER RELEASE COMMAND), THAT A NEW COMMAND (E.G,, WRITE
CHARACTERISTICS) IS PROPERLY EXECUTED WHEN ISSUED WITH THE ACK BIT IN
THE COMMAND HEADER EITHER SET OR CLEAR.,

6.7.4 TEST 7, SUBTEST 4; -

VERIFIES THAT THE REGISTER VERIFICATION REFUSED (RMR) BIT IN TSSR
OPERATES PROPERLY WHEN A COMMAND (WRITE CHARACTERISTICS) IS BEING
EXECUTED. THE PROGRAM ISSUES THE WRITE CHARACTERISTICS COMMANO (FROM
ONE COMMAND BUFFER) THEN IMMEDIATELY WRITES THE ADORESS OF ANOTHER
COMMAND BUFFER (CONTAINING ANOTHER WRITE CHARACTERISTICS COMMAND, BUT
WITH THIS ONE SPECIFYING DIFFERENT CHARACTERISTICS DATA), WHEN SSR
SETS, THE PROGRAM VERIFIES THAT THE FIRST COMMAND COMPLETED RROPERLY,
THAT RMR IS SET, AND THAT THE SECOND COMMAND IS IGNORED,

SEQ 18



CgTKEA THSS
USER DUCUMEN

Ge

FRT SND FUNC 21 MACRO M1200 20-APR-84 08:12 PAGE 20
TATION

6.8 TEST 8 - NON-TAPE MOTION COMMANDS

AR00AARAARARA R RARARAARRRIRRRRRRIARRARARRAARCRARARARIARARARARARS
+ NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S .
& CONTROLLER *
R Y Y Y Yy Y Y Y Y Ty Yy Y Y Yy Y YT T Y Y YT IITIYS

THIS TEST VERIFIES PROPER OPERATION OF THE GET STATUS AND INITIALIZE
COMMANDS ., THREE SUBTESTS ARE USED. THE FIRST TWQ VERIFY THAT THE
RESPECTIVE COMMANDS RUN TO COMPLETION AND STORE A VALID MESSAGE PACKET.

SEQ 19



cr
UL

e

YEEBOEGﬁEng}ISQD FUNC 21 MACRO M1200 20-APR-84 08:12 PAGE 21

6.9 TEST 9 - MEMORY ADDRESSING TEST

Ty Ty Y Y Yy Y Y Y P YV YYYYYY YT Y
» NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S »
& CONTROLLER .
SALRAAMAMANRAARARUARRRARRARARRAAAMRARCRAAARAAAERARARAARAAIARANARA

THIS TEST VERIFIF- THAT THE CONTROLLER CAN PROPERLY ADDRESS AND ACCESS
ALL AVAILABLE CFP.. #EMORY ( OTHER YHAN THAT OCCUPIED B8Y THE DIAGNOSTIC
ANU THE DIAGNOSTIC SUPERVISOR CODE) FOR BOTH READING (DATI) AND WRITING
(DATO). VERIFIED ARE THE PDP-11 BUS DRIVERS FOR ALL AVAILABLE ADDRESS
LINES. UP TO THIS POINT ONLY 16 BITS HAVE BEEN USED FOR DMA TRANSFERS,

6.9.1 TEST 9, SUBTEST 1: -

THIS SUBTEST VERIFIES THAT THE CONTROLLER CAN FETCH A GET STATUS COMMAND
FROM ALL AVAILABLE MEMORY LOCATIONS. TWO WORD BLOCKS ARE TESTED ONE AT
A TIME BY FIRST SETTING ALL AVAILABLE MEMORY TO A BACKGROUND PATTERN OF
125252. A GET STATUS COMMAND IS THEN EXECUTED TO VARIOUS ADDRESSES IN
EACH AVAILABLE MEMORY 4K BLOCK. THE VARIOUS ADDRESSES ARE DETERMINED BY
FLOATING FIRST A (1) THEN A (0) THROUGH THE ADDRESS BITS,

6.9.2 TEST 9, SUBTEST 2: -

THIS SUBTEST VERIFIES THAT THE CONTROLLER CAN DEPOSIT MESSAGE PACKETS T0
ALL AVAILABLE MEMORY LOZCATIONS. FIRSY ALL AVAILABLE MEMORY IS SET TO A
BACKGROUND PATTERN OF 125252, WRITE CHARACTERISTICS COMMANDS ARE THEN
EXECUTED WITH MESSAGE BUFFER ADDRESSES SET TO VARIOUS ADDRESSES IN EACH
AVAILABLE MEMORY LOCATION. THE VARIOUS ADDRESSES ARE DETERMINED BY
FLOATING FIRST A (1) THEN A (0) THROUGH THE ADDRESS BITS.,

6.9.3 TEST 9, SUBTEST 3: -

THIS SUBTEST VERIFIES THAT A CONTROLLER CAN FETCH A WRITE
CHARACTERISTICS DATA BLOCK FROM ALL AVAILABLE MEMORY LOCATIONS. FIRST
ALL AVAILABLE MEMORY IS SET TO A BACKGROUND PATTERND OF 125252. THE
WRITE CHARACTERISTICS COMMANDS ARE EXECUTED WITH CHARACTERISTIC DATA
BLOCKS AT VARIOQUS MEMORY ADDRESSES. THE VARIOUS MEMORY ADDRESSES ARE
DETERMINED BY FLOATING FIRST A (1) THEN A (0) THROUGH THE ADDRESS BITS,

6.9.4 TEST 9, SUBTEST 4: -
THIS SUBTEST VERTFIES THAT THE NXM ERROR BIT IN THE TSSR REGISTER IS SET

WHEN ATTEMPTING 10 FETCH DATA ( A CHARACTERISTIC DATA BLOCK) FROM
SELECTED NONEXISTANT LOCATIONS., IF NXM FAILS TO SET IT IS LIKELY TRAT

SEQG 20



12
CZTKEA TK25 FRT END FUNC &1 MACRO M1200 20-APR-84 08:12 PAGE 22 SEQ 21
USER DOCUMENTATION

AN LSI-11 BUS DRIVER IS FAILING TO ASSERT AN ADDRESS LINE. ADDRESSES
IES;E% INCLUDE ALL COMBINATIONS OF HIGH ORDER ADDRESS BITS (IE; BITS
6'1\



Je

CZTKEA TK25 FRT END FUNC 41 MACRO M12C0 20-APR-84 08:12 PAGE 23
USER DOCUMENTATION

6.10 TEST 10 - INITIALIZE AFTER WRITE CHARACTERISTICS

AR NAARRIAARAAALARERAARARARRARAAAALAAAARRA0 0000 RAMRARALARRRARARS
+ NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S »

+ CONTROLLER *
Y Y Yy Yy Yy Y Yy Ty Y PP YT T Y

THIS TEST VERIFIES THAT A HARDWARE INITIALIZE COMMAND INVOKED AFTER A
WRITE CHARACTERISTICS COMMAND SETS UP THE COMMAND, MESSAGE AND
CHARACTERISTIC IMAGE BLOCK IN THE CONTROLLER RAM CORRECTLY,

SEQ 22



<2

ND FUNC #1 MACRO M1200 20-APR-(: 08:12 PAGE 24

6.11 TEST 11 - BASIC WRITE SUBSYSTEM MEMORY COMMAND

Y T Yy Y Y Y Yy Yy Y Y Y Y Y VY VY Y NPT YYITIY
+ NOTE: IF THIS TEST DETECTS AN ERROR REPLACE THE TK25'S »

s CONTROLLER *
AAAAR0AR0RRARRA4RRAARA0RRMARARRRARRLRARRRARRRER AR AR R AR ah

THIS TEST VERIFIES THAT THE WRITE SUBSYSTEM MEMORY COMMAND WITH A BSELO
SELECT CODE OF O (NO-OP) EXECUTES CORRECTLY, THE TEST FURTHER VERIFIES
MICROPROGRA COMMAND DECODING AND HANDLING SEQUENCES.

SEQ 23



ZTK
SER

EA T
00C

743
744
750
751
752
753
759
760
761

762
763
764
765
766
767
708
769
170

K25 FRT END FUNC &1
UMENTATION

\
000000
000000

002000
002000
002000
002000
C02000
002000
002000 103
002001 132
002002 124
002003 113
002004 105
002005 000
002006 000
002007 000
002010
002010 101
002011
002011 060
002012
002012 000001
002014
002014 001217
002016
002016 046052
002020
002020 046212
002022
002022 002124
002024
Co2024 002134
002026
002026 046436
002030
002030 000000
002032
002032 000000
002034
002034 000000
002036
002036 000000
002040
QQ2040 046404

SBTTL PROGRAM HEADER

JMCALL SvC
SveC
.ENABLE LC
NLIST B8EX,CND
.ENABL. AMA,ABS

= 2000

BGNMOD

TUV2A::

HER S

TUveA

e

MACRO M1200 20-APR-84 08:12 PAGE 25

1 INITIALIZE SUPERVISOR MACROS

1 THE PROGRAM HEADER IS THE INTERFACE BETWEEN
i THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR,

POINTER BGNSW,UGNSF T,8GNAU,BGNDU,BGNRPT ,BGNSETUP

HEADER
L$NAME: :

JASCII

.ASCII

JASCII

LASCII

JASCIT

.BYTE

BYTE

.BYTE
L$REV::

LASCIT
L$DEPOQ: ;

LASCIT
LSUNIT::

.WORD
L$TIML::

.WORD
L$HPCP:

. WORD
L$SPCP::

. WORD
LiHPTP: :

.WORD
L$SPTP: .

. WORD
L $LADP: .

. WORD
L$STA:

.WORD
L$C0;:;

. WORD
L$DTYP; .

. WORD
L$APT::

. WORD
L$DTR:;

. WORD

CZTKE,A,0,655,,0

1DIAGNOSTIC NAME

/C/
44
1/
/K/
/s
0
0
0

tREVISION LEVEL
A/

10
/0/

tNUMBER OF UNITS
TSPTHY

stLONGEST TEST TIME
655.

1POINTER TO H.W. QUES,
L $HARD

;POINTER TO S.uW. QUES,
L$SOFT

1PTR. TO DEF. H.W. PTABLE
L$HW

1PTR, 7O S,W, PTABLE
L$SW

1DIAG. END ADDRESS
L$LAST

JRESERVED FOR APT STATS
0
0

1DIAGNOSTIC TYPE
0

1APT EXPANSION
0

iPTR, TQ DISPATCH TABLE
L$DISPATCH

SEG 24
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KEA TK25 FRT F P “tACRO M1200 20-APR-84 08:12 PAGE 2%-

BROCRAMTNERDERT END FUNC o1 e 1 SEG 25
002042 L$PRIO: : tDIAGNOSTIC RUN PRIORITY
062042 000000 JWORD  ©
002044 L$ENVI:: 1FLAGS DESCRIBE MOW IT WAS SETUP
002044 000000 JWORD ©
002046 L$EXPL:: tEXPANSION Vonu
002046 000000 JWORD ©
002050 L$MREV: ; ;SVC REV AYD EDIT &

002050 003 .BYTE  CS$REVISION

002051 003 .BYTE  C$EDIT

002052 L$EF s 1 sDIAG. EVENT FLAGS

002052 000000 JMORD 0

002054 000000 JWORD O

002056 LS$SPC::

002056 000000 JWORD O

002060 L$DEVP: s POINTER TO DEVICE TYPE LIST
002060 003334 JWORD  L$DVTYP

002062 L$REPP: ;PTR. TO REPORT CODE

002062 022674 .MORD  L$RPT

002064 L$EXPA:

002064 000000 JWORD O

002066 L$EXPS: »

002066 000000 JMORD O

002070 L$AUT: :PTR. TO ADD UNIT CODE
002070 022366 JWORD  L3AU

002072 L$OUT: ;PTR. TO DROP UNIT CODE
002072 022464 JWORD  L$DU

002074 L$LUN: : ;LUN FOR EXERCISERS TO FILL
002074 000000 JMORD O

002076 L¢DESP: : :POINTER TO DIAG. DESCRIPTION
002076 003342 JMORD  L$DESC

002100 L$LOAD: : 1 "ENERATE SPECIAL AUTOLOAD EMT
002100 104035 EMT E$LOAD

002102 L$ETP: : tPOINTER TO ERRTBL

002102 000000 LMORD O

002104 L$ICP:; tPTR., TO INIT CODE

002104 021606 JWORD  L$INIT

002106 L$CCP: : +PTR. TO CLEAN-UP CODE
002106 022646 .WORD  LS$CLEAN

002110 L$ACP: : {PTR. TO AUTO CODE

002110 022572 JWORD  L$AUTO

002112 L$PRT: : ;PTR. 10 PROTECT TABLE
002112 021576 JWORD L $PROY

002114 L$TEST:: s TEST NUMBER

002114 000000 JMORD ©

002116 LSDLY: : 1DELAY COUNT

0" *16 000000 «WORD

0...120 L$HIME:;

0
1PTR. TQ HIGH MEM
002120 000000 JHWORD O



BZTKEA T
EFAULT

772
773
774
775
176
777
718

779
780
781
782
783

K25 FRT END_FUNC #1
HARDWARE P -TABLE

002122
002122
002124
002124

002124
002126
002130
002132
Q02132

000003

172522
000224
000240

Ne

MACRO M1200 20-APR-84 08:12 PAGE 26

.SBTTL DEFAULT HARDWARE P-TABLE

- e

BGNHW
+WORD
L$HW: «
DFPTBL: :
.WORD
.WORD
. WURD
ENDHW
L100CQO0:

++
THE DEFAULT HARDWARE P-TABLLE CONTAINS DEFAULT VALUES OF
THE 1EST-DCVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
IS IDENTICAL TO THE STRUCTURE OF THE RUN-TIME P-TABLE,

DFPTBL 1DEFAULT HAPD -P-TABLE
L10000-L$HW/2

172522 i @ND (OF 2) REGISTERS,
224 i INTERRU. T VECTOR
PRIOS i INTERRUPT PRIORITY,

SEQ 26



CZTKEA TK25 FRT END FUNC &1
SOFTWARE P-TABLE

785
786
87
788
189
790
791

792
793
194
795
796
797
798
799

800

002132
002132
002134
002134

002134
002136

002140
002142
002144
002144

000000

000031
000310

.SBTTL SOFTWARE P-TABLE

X

B3

MACRO M1200 20-APR-84 08:12 PAGE 27

i THE SOFTWARE P-TABLE CONTAINS THE VALUES OF THE PROGRAM
1 PARAMETERS THAT CAN BE CHANGED BY THE OPERATOR,

‘--
BGNSW
. WORD
L#SW::
SFPTBL::

TRANSTST: :
NOITS:
LERRMAX: :
GERRMAX: ;

ENDSH
L10001:

SFPTBL

L10001-L¢SW/2

. WORD
. WORD

. WORO
+WORD

25.
200,

tENABLE RAM DUMP IF 1

i INHIBIT ITERATION OPTION,

b ... O = ITERATE,

i ...NZ = INHIBIT ITERATE,

1 LOCAL (PER TEST) ERROR LIMIT
+ GLOBAL (PER UNIT) ERROR LIMIT

SE@ 27



S6FYhRRe B2 rhBLeEN0 FUNC o1

802
809
814
820
821

ey
Yoo

B2X
L
825
826
827
B28
a29
833 002144

100000
040000
020000
010000
004000
002000
001000

000040
000037

000035
000034

C3

MACRO M1200 20-APR-84 08:12 PAGE 28

)

wSBTTL GLOBAL EQUATES SECTION

,SBTTL GLOBAL EGUATES SECTION

SEQ 28

1 THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT

1 ARE USED IN MORE THAN ONE VEST.

BITi4==
BIT13«w
BIT12ee
BITile=
BIT10==
BITOG=~=
8IT08en
BITO7 ==
BITO6=-
BITOS5=»
BITO4=»
BITQ3ws
BIT02==
BITOlee
BITQO»»

}
BITGe»
BIT@s=s
BIT7=a
BITé==
BITSas
BII‘--
BITXen
BIT2=-
BITl=»
BITQss

i
1 EVENT FLAG DEFINITIONS

EQUALS

}

+ BIT DIFINITIONS
}

BIT15«« 100000

40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

e

1

BITO9
BITO8
BITO?
BITO6
BITO5
BITO4
BITO3
BITO2
BITOL
BITOO

1 GET STANDARD EQUATES.

i EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION

!
EF ,START

EF .RESTART =«

EF .CONTI
EF .NEWs= =
EF .PWR==
]

NUE « »

'
+ PRIORITY LEVEL DEFINITIONS

]
]
4
)
i

START COMMAND MWAS ISSUED
RESTART COMMAND WAS ISSUED
CONTINUVE COMMAND WAS ISSUED

A NEW PASS HAS BEEN STARTED

A ROWER~FAIL/BOMER-UR OCCURRED



CZTRKEA TKOS FRT END FUNC @)

GLOBAL EQUATES SECTION

834
835 002144

000340
000300
000240
000200
000140
000100
C00040
000000

000250

1771572
177574
1771576
172516

PRIQ7==
PRIO6=»
PRIQSs=
PRIOQ«=
PRIQ3==
PRIO2=e«
PRIOLle=
PRIOQ==

]
{OPERATOR FLAG BITS

]

EVLww
LOT»==
ADR= =
IDUY==
ISR==
UAM= =
BOE==
PNT=.
PRIws=
I1XEme=
IBE=e.
JIER==
Lm--
’m--

LSBTTL
MMVEC-

1eKT11 STATUS REGISTER ADDRESSES

SRO«
SR1=
SRZ=
SR3s
.IF N8B

1 8USER “I" PAGE DESCRIPTOR REGISTERS

UIPDRO~
UIPDR] -
VIPDRZ=
UIPDR3~
UIPDR4 =
UVIPORS-
UIPDRG =
VIPDR?7 =
.IF NB
;1 *USER
VOPDR( =
UOPDRL =
UDPDR2 -
UOPDR3-
UOPDRA =
UOPDRS =
VOPDRE »
UDPDR 7 »
LENDC

$#USER “1" PAGE ADDRESS REGISTERS

340
300
240
200
180
100
40
0

4
10

{4

40

100
200
400
1000
2000
4000
10000
20000
40000
100000

KT11

250

177572
177574
177576
172516

177600

177602
177604
177606
177610
177612
177614
177616

“D" PAGE DESCRIPTOR REGISTORS

177620
177622
177624
177626
177630
177632
177634
177636

D3

MACRO M1200 20-APR-84 0B:12 PAGE 28-1

’ 1DEFINE MEMORY MANAGEMENT REGISTERS
MEMORY HANAGEHENT DEFINITIONS
18KT11l VECTOR ADDRESS

SEQ 29



CZTKEA TK25 FRT END FUNC #1
MEMORY MANAGEMENT DEFINITIONS

UVIPARG»
UIPAR]L=
UIPAR2~
UIPAR3=
UIPAR4 =
UIPARS s
UIPARG=
UIPAR7
. IF NB
: *USER
UDPARQ~
UUPAR]L -
UDPARZ =
UDPAR3 »
UDPAR4 »
VDPARS =
UDPARéG =
UOPART =
.ENDC

.ENDC

.IF w

177640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664
177666
177670
177672
177674
177676

E3

MACRO M1200 20-APR-84 08:12 PAGE 28-2

"D" PAGE ADDRESS REGISTERS

1 *SUPERVISOR "I" PAGE DESCRIPTOR REGISTERS

SIPORO»
SIPDR1-
SIPDRZ»
SIPDR3»
SIPDRA-
SIPORS=
SIPDR6»
SIPDR7=
.IF NB

172200
172202
172204
172206
172210
172212
172214
172216

1 *SUPERVISOR "D

SDPORO =
SOPDR1 -
SOPOR2=
SDPDR3-
SOPDR4 =
SDPORS -
SOPOR6 »
SDPDR7 =
.ENDC

172220
172222
172224
172226
172230
172232
172234
172236

{ *SUPERVISOR “I*

SIPARO=
SIPARL =
SIPARZ»
SIPAR3~

SIPAR4 »

SIPARS =
SIPNRG=
SIPAR?=
.IF NB

172240
172242
172244
172246
172250
172252
172254
17225¢

1 *SUPERVISOR D"

SDPARO -
SDPAR] =
SDPAR2 -
SOPAR3Z»
SDPAR4 =

172260
172262
172264
172266
122270

PAGE DESCRIPYOR REGISTERS

PAGE ADDRESS REGISTERS

PAGE ADDRESS REGISTERS

SEQ 30



NT"BeFtNET Tons

172300
172302
172304
172306
172310
172312
172314
172316

172340
172342
172344
172346
172350
172352
172354
172356

SDPARS=
SDPARG6 =
SDPART=
.ENDC
.ENOC

1 #KCRNEL "I" PAGE DESCRIPTOR REGISTERS

KIPDRQO=
KIPDR1=
KIPDRZ=
KIPDR3~
KIPDR4=
KIPDRS5=
KIPDRG=
KIPDR7=
.IF N8B

; *KERNEL

KOPDRO=
KOPUR1 =
KDPDRZ2=
KDPDOR3=
KOPDR4 =
KOPDRS =
KOPOR6&»
KDPDR7=
.ENOC

1 *KERNEL

KIPARO=
KIPAR1~
KIPAR2=
KIPAR3=
KIPAR4 =
KIPARS=
KIPARG=
KIPAR/=
.IF NB

i sKERNEL

KOPARO=
KDPAR] =
KDPAR2«
KDPARS3 =
KDPAR4 «
KDPARD =
KDPARG6 =
KDPART7 =
.ENDC

MACRO M1200 20-APR-B4 08:12 PAGE 28-3

172272
172274
172276

172300
172302
172304
172306
172310
172312
172314
172316

“D* PAGE
DESCRIPTOR REGISTERS

172320
172322
172324
172326
172330
172332
172334
172336

"I" PAGE ADDRESS REGISTERS

172340
172342
172344
172346
172350
172352
172354
172356

"0" PAGE ADDRESS REGISTERS

172360
172362
172364
172366
172370
172372
172374
172376

SEQ 31



CZTKEA TK25
TK

5_FRT END

L3

MACRQ M1200 20-APR-84 08:12 PAGE 29

-25 REGISTER AND PRCKET DEFINITIONS

840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
ari
872
87%
874
875
876
877
878
879
880
881
882
883
884
885
886
887
a8s
HHEO
890
891
892
893
894
895
896

000004
000060
177560
177562

100000
040000
020000
010000
004000
002000
001400
0002C0
000100

000016

100000
040000
220000
010000
004000
002000
001000
000400
000200
000100
000040
000020
002010
000004
000002
000001

.SBTTL  TK-25 REGISTER AND PACKET DEFINITIONS

:
i SOME GENERAL EQUATES,
i

ERRVEC == 4 i POINTER TO ERROR VECTOR FOR BUS TIME QUT,
TTIVECa«= 60 1 INTERRUPT VECTOR FOR CONSOLE INPUT
TTICSR== 177560 1 BUS ADDRESS OF CONSOLE INPUT

TTIRFR=» 177562 1 CONSCLE INPUT DATA BUFFER

R
:BIT OEFINITIONS FOR TSSR REGISTER
:‘-

SC= BIT15
BIE= BIT14
SCE» BIT13

RMRA = BIT12
NXM- BIT11
NBA= BIT10
HIADOR= B1T9!BIT8
SSR- BIT?

OFL = BIT6
FATERR» BITA!BITS
TERCLS= BIT3!BIT2!8IT1

1SPECIAL CONDITION

1BUS INTERFACE ERROR
1SANITY CHECK ERROR
1MODIFICATION REFUSED
INONEXISTANT MEMORY ERROR
INEED BUFFER ADDRESS
1EXTENDED ADDRESS BITS
1SUB SYSTEM READY

jOFF LINE BIT

1FATAL TERMINATION ERROR CODES
t TERMINATION CODES

t ¢

H

;BIT DEFINITIONS FOR EXTENDED STAYUS REGISTER ©
t (XSTO)D

H

;-

X50TMK= BITLS
XSORLS= BIT14
XSOLET= BIT13
XSORLL= BIT12
XSOWLE= BITI1
XSONEF= BIT10
XSOILL= BIT9
XSOILA= BITS
XSOMOT= BIV?
XSOONL. = BIT6
XSOIE= BITS
XSOVCK= BIT4
XSOPEG= BIT3
XSOWLK= BITZ2
XS080T= BIT1
XSOEQT= BITO

1 TAPE MARK DETECTED
IRECORD LENGTH SHORT
1LOGICAL END OF TAPE
tRECORD LENGTH LONG
IWRITE LOCK ERROR
tNON EXECUTABLE FUNCTION
1 ILLEGAL COMMAND

1 ILLEGAL ADDRESS

1 TAPE IN MOTION

1 TRANSPORT ON LINE

1 INTERRUPT ENABLE
IVOLUME CHECK BIY
1PHASE ENCOOED DRIVE
IWRITE LOCKED
IBEGINNING OF TAPE
1IEND OF TAPE

IT7 D%FINITIONS FOR EXTENDED STATUS REGISTER 1
XSTl

— . e

SEQ 32



H3

CZTKEA TK2S5 FRT END FUNC &1 MACRO M1200 Q20-APR-84 08:12 PAGE 29-1 SEQ 33
TK-25 REGISTER AND PACKET DEFINITIONS _

897 100000 X1.0LT =« BITi1S JDATA LATE

898 040000 X1.SPARE= BIT14 tNOT USED

899 020000 X1.COR = BIT13 1CORRECTABLE DATA ERROR

900 017375 X1.MBZ = BIT12+BIT11+BIT10+BITO+BIT7+B176+8ITS.BITA+BITI+BIT2+8ITO ;ALWAYS O
901 000400 X1.RP =« BITS {READ BUS PARITY ERROR

ggg 000002 X1,UNC = BIT1 JUNCORRECTABLE DATA (R HARD ERROR

904 $*

305 1BIT DEFINITIONS FOR EXTENDED STATUS REGISTER 2

906 FEXST2)

907 ;-

908 100000 X2.0PM = BIT1S jOPERATION IN PROGRESS (TAPE MOVING)

909 040000 X2.RCE = BITia }RAM CHECKSUM ERROR

910 035400 X2.SPARE= BIT13+BIT12+BIT11+BIT9+BIT8  ;NOT USED BY TK-25 (ALWAYS=0)

911 002000 X2.WCF + BIT10 IWRITE CLOCK FAILURE (FIFQO NOT EMFTIES 8Y TRANSPORT)
912 000200 X2 .EXTF « BIT? 1IF WRITE CHAR UMD THEN = EXTENDED FEATURES ENABLED
913 000100 X2.8UFE = BIT6 1IF WRITE CHAR CMD THEN « BUFFERING ENABLED
914 000077 X2.REV = Q00077 1IF WRITE CHAR CMD THEN = MICROCODE REVISION LEVFL
915 000007 X2.UNIT = BIT2+BIT1+BITO 1IF GET STATUS THEN « CURRENTLY SELECTED UNIT NO.
316

917 ;e

318 ;BIT DEFINITIONS FOR EXTENDED STATUS REGISTER 3

‘;ég 1 (XSTE)

L ‘_

921 177400 X3 .MDE « 177400 1'1ICRO-DIAGNOSTIC ERROR CODE

Y22 000200 X3 ,SPAPE= BIT?7 ,NOT USED BY TK- 25

923 000100 X3.0PI =~ BIT6 JOPERATION INCOMPLETE

924 000040 X3.REV = BITS 1 REVERSE
925 000020 X3.TRF = BIT4 1 TRANSPORT RESPONSE FAILURE

926 000010 X3.DCK = BIT3 . JDENSITY CHECK

927 000006 X3.M82 =BIT2.8IT1 yNOT USED ALWAYS Q

ggg 000001 X3.RIB = BITO tREVERSE INTO BOT

930 P e

93] yBIT DEFINITIONS FOR EXTENDED STATUS REGISTER 4

932 ;(XST4)

933 | -

934 100000 X4 HSP = BIT1S IHIGH SPEED

935 040000 X4 .RCE = BIT14 {RETRY COUNT EXCEEDED

93¢ 020000 X4.TSM = BIT13 i TRANSPORT SPECIAL MODE

937 017400 X4.MB7 = BIT12+BIT11+BIT10+BIT9:8IT8  ;NOT USED ALWAYS ©Q

333 000377 X4 WRC = 000377 {WRITE RETRY COUNT FIELD

940

941 i

942 ;

323 ; TSSR TERMINATION CODES (BIT 0-2)

i

945 i -

94¢
947 000006 TSREJ~ 3a2 1 COMMAND RE JECTED
ggg 000006 UNREC= 6 1 UNRECOVERABLE ERROR

950 -
951 1
33% ;OEVIGE REGISTER QFFSETS

- i
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CZTKEA TK2S FR1 END FUNC 01 MACRO M1200 20-APR-84 08:12 PAGE 29-2 SEQ 34
TK-25 REGISTER AND PACKET DEFINITIONS
954 ;-
955
95¢ 177776 TSBAsw -2
957 177776 TSBALw= -2
958 177776 TSOBss -2 1 TSDB/TSBA REGISTER
959 177776 TSDBL== -2 1 TSDB/TSBA REGISTER
960 177777 TSBAM== -1
961 177777 TSDBH== -1 1 TSDB/TSBA REGISTER HIGH BYTE
962 000000 TSSR== 0 1 TSSR REGISTER
963 000001 TSSRH== | : TSSR REGISTER MIGH BYTE
964
965 I
66 ; TSDB ADDRESS BIT DEFINITIONS
967 3 -
968 000003 A1716 = BIT1+BITO tADDRESS BITS 1716 ARE IN 1:0
969
970 Do
971 ; COMMAND DEFINITIONS
Q72 -
973 000017 P.GETSTAT -~ 17 JGET STATUS
974 000013 P.INIT - 13 tINITIALIZE
975 000012 P.CONTROL = 12 1CONTROL COMMANDS
976 000011 P.FORMAT - 11 1F ORMAT
977 000010 P.POSITION = 10 {POSITION
978 000006 P.WRTSUB -6 ; SUBSYSTEM WRITE
979 000005 P.WRITE =5 |WRITE
980 000004 P, WRTCHAR “ 4 iWRITE CHARACTERISTICS
981 000001 P.READ -1 tREAD
982
983 1
ggg 1 COMMAND PACKET HEADER WORD BIT DEFINITIONS
| -
986 100000 P.ACK = BITiS JBUFFER AVAIL FOR CONTROLLER
987 040000 P.CVC = BIT14 1CLEAR VOLUME CHECK
988 020000 P OPP = BIT1S 1REVERSE SEQUENCE OF DATA BITS
989 010000 P.SWB = BIT12 1SWAP BYTES IN MEMORY
990 007400 P.MODE = BIT11!BIT10!8IT9!BIT8 ;EXTENDED COMMAND MODE FIELD
291 000200 P.IE « BIT7 +INTERRUPT ENABLE
992 000140 P.FMT« BIT6!BITS }PACKET MEADER TYPE (ALWAYS20)
333 000037 P.CMD =« 37 {MAJOR COMMAND FIELD
] »
ggg 1 CONTROL COMMAND MODE CODES
-
997 000000 PC.RELEASE = 08256, JRELEASE BUFFER
998 000400 PC.REWIND « 16256, tREWIND
999 001000 PC.NOOP .- 24256, iNO-0P
1000 002000 PC.IEREW - 44256, JREWIND IMMEDIATE INTERRUPT
iggé 002400 PC.ERASE « 58256, 1SECURITY ERASE
1003 '
}ggf i CONTROLLER RAM DEFINITIONS
] i -
1006 000167 RMCHBEG = 167 VCHARACTERISTICS IO DATA BEGIN RAM ADORESS
1007 000200 RMCHEND = 200 yCHAPACTERISTICS I0 DATA END RAM ADDRESS
1008 000020 RMPKTBEG* 20 }COMMAND PACKET BEGIN RAM A)JDRESS
1009 000027 RMPKTEND+ 27  COMMAND PACKET ENO RAM ADDRE 55

1010 000104 RMMSS8EG 104 IMESSAGE BUFFER BEGIN RAM ADDRESS



CZTKEA TK25 FRT £ND
TK-25 REGISTER AND FA

1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1022
1024
1025
1026
1027
1028
1029
1030
103}
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
104¢
1047
1048
1049
1050
1051
1C52
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
RTS
1063
1064
1065
1066
1067

000117

000006
000010
000012
000014
000016

000002
000004
000006

000010

000000
000001
000002
000004

000000
000001
000002
000003
000004
000005
000006
000007
.00010
000011
000020
000021
000022
000023
000024

000200

J3

a1 MACRC M1200 20-APR-84 08:12 PAGE 29-3
EEET DEFINITISNS °

RMMSGEND= 117

HAJ

SEQ 35

1MESSAGE BUFFER END RAM ADDRESS

;REGISTER JEFINITIONS TN THE MESSAGE BUFFER

i
{-

XSTO== 6

AST1l== 8,
XST2ge== 10,
XS5T3== 12,
XSTa== 14,

1 ¢

1EXTENDED STATUS REGISTER O (WORD 4)
JEXTENDED STATUS REGISTER 1 (WORD 5)
sEXTENDED STATUS REGISTER 2 (WORD 6)
JEXTENDED STATUS REGISTER 3 (WORD 7)
tEXTENDED STATUS REGISTER 4 (WORD 8)

:
;OFFSETS TO WORD LOCATIONS IN PACKET DEFINITIONS

.
t

:-

PKLOW -2
PKMI = 4
PKBCNY = 6
EXBCMT=10

;1 LOW ORDER CHARACTERISTIC DATA POINTER
tHIGH ORDER CHARACTERISTIC DATA POINTER
;NUMBER OF BYTES IN DATA PACKET

sNUMBER OF BY1ES IN EXTENOED DATA PACKET

I3
iDATA PACKET OFFSETS FOR WRITE SUBSYTEM COMMAND

BSELO =0
BSEL] -1
SELZ = C
SELDATA = 4

:8YTE O
tBYTE 1
tWORD 2
tWORD 3

| L4
1BSELO SELECT CODES FOR WRITE SUBSYSTEM COMMAND

;
P, NOP

» 0
PW . HORAM =1
PW,WIRAM -2
PW.RF IF U = 3
PW,WF IHO = 4
PW . RDSTAT = 5
PW.WCTL = 6
PW.WFMT = 7
PW.WHISC * 10
PUW ., WNPR « 11
PW.D22 = 20
PW.011 = 21
PW.D13 » 27
PW.NO1311 = 23
PW ., RDEXT = 24

' &
;BSEL1 CODES FOR WRITE TAPE CONTROL
WC. IFAD . BIT7

iNO-0OP

i READ RAM

1WRITE RAM

iREAD FTFOQ

sWRITE FIFO

tREAD STATUS

sWRITE TAPE CONTROL

1WRITE [APE FORMAT

sWRITE MISCELLANEOQUS

sWRITE NPR CONYROL

:00 MICROTEST 22

100 MICROTEST 11

100 MICROTEST 13

1DISABLE MICROTEST 11 AND 13
tREAD EXT. TAPE STATUS (NOT SUPPORTED BY ALL TRANSPU

tIFAD - FORMATTER ADDRESS
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CZTKEA TK2S5 FRT END FUNC #1 MACRO M1200 20-APR-84 08:12 PAGE 29-4 SEQ 36
TK-25 REGISTER AND PACKET DEFINITIONS

1068 000100 WC.IOTAD » B8IT6 s ITADO - TRANSPORT ADRDRESS 8IT ©

1069 CCO040 WC.I1TAD = BITS s ITADL - TRANSPORT ADDRESS BIT 1

1070 000020 WC . ISRESY ~ BIT4 s IRESVS - KRFSERVED #5

107} 000010 WC.IREW = BITX 1t IREW - REWIND

1072 000004 WC., TRWU = BITCS $t IRWU - REWIND AND UNLOAD

1073 000002 WC, IFEN = BIT1 s IFEN - FORMATTER ENABLE

1074 000001 WC.IGO = HITO 1 GO

1075

1076 )

10;? tBSFL1 CODES FOR WRITE FORMAT

1078 } -

1079 000200 WF , IHISP = BIT? s IHISP - HIGH SPEED

1080 000100 WF, IWRT « BIT6 s IWRT - WRITE

1081 000040 WwfF , IREY = BITS : IREV - REVERSE

1c8e 000020 WF, IW+M = BIT4 s TWFM - WRITE FILE MARIK

1083 000010 WF . IEDIT = BIT3 : IEDIT - EDIY

1084 Q00004 WF . TERASE = BIT2 t IERASE - ERASE

1085 000002 WF . I3ZRESY -« BIT1 ; IRESV3 - RESERVED #3

1086 000001 WF . I4AHESY = RITO : IRESV4 - RESERVED #4

1087

1088

1089 P+

1830 1BSELLYL CODES FOR WRITE MISCELLANEQUS SUBCOMMAND

1 i-

1092 000200 MS . EXT = BIT? t INVERT SSNSE OF EXTENDED FEATURES SWITCH

109% 000020 HS .RSFIFD = BIT4 JRESET FIFU AND 1NPUT PARITY ERRORR

1094 000010 MS.RSTAPE = BIT3 tRESET TAPE STATUS IN 2 FLIP-FLOPS

1095 000006 MS.ATTN = BIT2!BITY tATTENTION TRIGGER F1ELD

iggg 000001 MS.RSD » BITO tRESET TIMER A,B THEN DELAY TIMES IN SELR2
Lo

}833 i MS,ATTN SUBCODES

1100 000000 MSA NOP = 0a?2 INO-0OFP (NOTHING TRIUGGERED)

1101 00002 MSA . VOL = 142 sSIMUALATE ON-LINE/OFI -LUINE TRANSISTION

1102 000004 MSA NRAH= &2 1FORCE NON-FATAL RAM ERROR (FORCES ERRCUODE %42

iigi 000006 MSA,.FRAM= 3Za2 1FORCE FATAL RAM ERROR (CAUSES SCE TO SET)
HEL

i%gg i WRITE SUBSYSTEM WRITE NPR BSEL1 BIY UEF INITIONS
;-

1107 000200 NP, IR = BIT? t INTERRUPTY REQUEST (0.1 TRANSITION)

1108 000100 NP, OUT = BITE i TAPE DATA DIRECTION QUT (U= IN)

1109 000040 NP . LOOP = BIYS ;ENABLE TRANSPORT LOOPBACK

}1}? 000020 MO WRP = BIT4 1WRITE CORRECY PARITY (SET=0 TO WRIYTE WRONG)
3‘

%i{g : READ STATUS MESSAGE BUFFER BIT DEFINITIONS
} -

1114

1115 000200 S2.DIM = 8117 tWORD 49 BYTE 2 DATA IN HISS

1116 000100 $2.ILw » BITH : ILWH

1117 000040 S2.0UTRDY = B1YS : OuUT RDY H

1118 00020 SZ.INRDY = RYTY H IN RDY H

1119 000010 S2.ATIMR = BITS i TIMER R FLAG H

1120 000004 S2.8TIMR - BIT? H TIMER B FLAG H

1121 000003 G2 . UNDEF = RIT1+8ITO t CTUNDEF INED)

1102 100000 S1.PARIN » BIT1S iWORD 08 BYTE 1 PARIN H

1104 040000 S1.12RESY - BIT14 : INESvy

1124 020000 S1.I1RESV = BIT13 H IRESVL



%ZTKEA TK25
K-25 REGIST

1125
1126
1127
1128
1129
1130
1131
1152
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
i148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

FRT END

010000
004000
002000
001000
G00400
000200
000100
000040
000020
000010
000004
000002
000001

177560
177562
177564
177566
007776

174400
174402
174404
174406

000004
000006
00001¢C
000014
000016

000001
00001 3
177730
000006
000177
100200

177560

ION

S1, LEOT
S1,IIDENT
S1,ICER
S1.IFMK
S1.IHER
SO, ISPEED
S0. IRDY
50, IONL
S0, ILOP
S0, I08Y
S0, IRWD
50.IFBY
SO.IFPT

i SPECIAL

TKS
TKB
TPS
TPL
HIMEM

= BIT1l2
» 8IT11
~ BIT10
= BIT9
= 3IT8
» BIT?
» BIT6
= 6ITS
= BIT4
= BIT3
= 8IT2
» BIT1
= BITO
KEYBORD

177560
177562
=177564
177566
«Q07776

L3

FUNC_41 MACRQ M1200 20-APR-84 08:12 PAGE 29-
ER AND PACKET DEFINITIONS € 29-5

i
STUFF FOR MOVER PROGRAM

: CONTROLLER DEFINITIONS

CSR
BAR
DAR
MPR

> s mr oW owe @ W we

OLGE S
SEEK
DLRDMHO
READ
DLRDNH

READY
DLSR
DLERR
OLUN
DLCYL
DLDNER

- W = wa

TTICSR

=174400
»174402
=174404
=174406

4
=6
=10
=14
16

=1

13
»177730
6
000177
=100200

CONTROLLER COMMANDS

17156C

JEOT L
IIDENT H
ICER H
IFMK H
IHER H
WORD #8 BYTE O ISPEED H
IRDY
TONL
ILDP
I08Y
IRWD
IFBY
IFPT

S W W NP WE W W R W WA W WS

e

tKETBOARD STATUS REGISTER
iKEYBOARD DATA REGISTER
;CONSOLE PRINTER STATUS RE.
;CONSOLE PRINTER DATA REGIST.
tHIGH MEMORY MASK VALUE

1STATUS AND CONTROL REGISTER
;0L ADDRESS REGISTER
tPLATTER ADDRESS
tMULTIPURPOSE REGISTER

tGET STATUS COMMAND

1 SEEK TRACK AND MEAD SELECT
{READ SECTOR HEADER

tREAD COMMANDO

tREAD SECTOR NO HEADER CHECK

iDRIVE READY HIT IN STATUS REG.

i STATUS AND RESET

tMASK FOR COVER OPEN

tHEADS UNLOADED

tMASK FOR CYL.INDER ADCRESS
1DONE SET OR ERROR SET BITS

(KEYBOARD INPUT STATUS

SEQ 37
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CZTKEA TK2S FRT END FUNC a1 MACRO M1200 20-APR-84 08:12 PAGE 29-6 SEQ@ 38
TK-25 REGISTER AND PACKET DEFINITIONS

1182 177562 TTIBFR = 177562 1KEYBOARD DATA REGISTER

1183 177564 TTOCSR = 177564 tCONSQLE PRINTER STATUS REGISTER

1184 177566 TTOBFR = 1775€6 1 CONSOLE PRINTER DATA REGISTER

1185
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SBTTL SPECIAL .IACROS AND OPDEFS.

Pt
i SAVE GENERAL REGS 1 TO S

.MACRO SAVREG
JSR R5,REGSAV
. ENDM

} ¢+
3 MACRO TO FORCE AN ERROR

.MACRO FORCERROR
NLIST
JIIF NDF LISTALL, .NLIST
.LIST
.IF B NOTSSR

MOV TSSR(RS) ,R1
LENDC

MOV FORCER, FURCER
BNE TAG
NLIST

JIIF NDF LISVALL, .LIST

LIST
.ENDH

FORCER TO 177777

we Be ®r we W ws wme

MACRO FZRCEXIT TAG

NLIST

JIIF NDF LISTALL,. .NLIST

LIST
MOV FORCER,FORCFRR
BMI TAG

LNLIST

.IIF NDF LISTALL, ,LIST

LLIST

.ENNDM

HE

: MACRO TO INCREMENT ERROR COUNTS

; -
.MACRO NEXT.ERRNOD

SJNULIST

t::.I1F NDF LISTALL, .NLIST

ERRNO=ERRNO+ 1

31 . IIF NDF LISTALL, LIST
LIST

.ENDM

‘0

TAG,NOTSSR

tREAD TSSR

1 IS FORCER SET? (LEAVE C BIT ALONE)

iBR IF YES

+

MACRO TO FORCE AN EXIT TO AVOID SECTION ITERATIONS
WILL EXTT TO A LABEL IF FORCER IS MEGATIVE
SO TO FORCE ERRORS AND EXIT ON 1 ERROR SET

*  FORCE ERRORS AND ITERATIONS SET FORCER TO 1.

i 1S5 FORCEH NEGATIVE?

;1BR IF YES

SEQ 39
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CZTKEA TK2S FRT END FUNC o1 MACRO M1200 20-4PR-84 08:12 PAGE 30-1 SEQ 40
SPECIAL MACROS AND OPDEFS,

1c44 tMACRO TO PERFORM XOR

1245 { -

1246

1247 MACRO XOR A,B

1248 MOV A,-(SP)

1249 8IC 8,(SP)

1250 BIC A,B

1251 8IS (SP)+,B

1252 . ENDM

1253

1254 000000 EN~O t INITIALIZE ERROR NUMBER

1255 SBTTL FORCER - FORCE ERROR FLAG

1256

1257 }

1258 1 THE FOLLOWING LOCATIONS MAY BE FATCHED BY THE USER

1259 y TO OBTAIN THE RESWTS DESCRIBED FOR EACH,

1561 ‘

1262 002144 QC0000 FORCER: : 4] y FORCE TrPE ALL HARD ERRORS (THE ONES CALLED -

1263 i} - BY THE MACRQ “IFERROR"). AN ERROR NEED NQT -

{2‘3?‘5 -~ EXIST, JUST ASSURME AND TYPE THE MESSAGE.

1266

1267



6COERC O

1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293

002146
002150
002152
002154
002156
002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204
002206
002246
002250
002252
002234

002260
002262
002264
002266
002432
002576
002716

TR SBLLEOR FUNC o

C4
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.SBTTL GLOBAL DATA SECTION

SEG 41

1 ¢
1 THE GLOBAL DATA SECTICN CONTAINS DATA THAT ARE USED

1IN MORE THAN ONE TEST,

'
1 THE FOLLOWING DATA ARE SET FOR EACH UNIT AT INIT TIME,
1SINGLE UNIT DEFAUWLTS (LISTED) ARE IN THE DEFALLT P-TABLE.

i

EPRTSW: ;
UNITN::
Qve;: .
CSRADODR ; :
IVEC::
IPRI::
TSTONT ¢
LOOPCNT;
DEVCNT:
FATFLG:
INTRECY: :
BENBSM: ;
EXPD::
RECVY::
ERRMI:
ERRLO: :
RAMDATA: :
RAMSIZ::
RCYHIADD: :

PRMNO: :

EXPMSG:
RECMSG: :
THPRFR: :
MESBFA::

A
0
-
B

OO0O00O000OHOOOOOOOLS0D

$PRINT SWITCH

tUNIT @ UNDER TEST,

tQUICK VERIFY FLAG,

t RDDRESS OF CSR FOR CURRENT DEVICE

s INTERRUPT VECTOR

t INTERRUPT PRIORITY,

tNUMBER OF TESTS RUN IN THIS PASS
tREMAINING ITERATION COLWNT FOR TEST
tNUMRER OF DEVICE UNDER TEST

1SET IF FATAL ERFOR IS DETECTED IN TEST
1SET IF TAPE INTERRUPT WAS RECEIVED
1BUFFER ENABLE SWITCH SW O=OFF ;1=GN
1EXPECTED RAM DATA FOR PRAMPKT ROUTINE
tRECEIVED RAM DATA FOR PRAMPKT ROUTINE
tHIGH ADORESS MEMORY ERROR

1LOW ADORESS MEMORY ERROR

10ATA READ FROM RAM PACKET OR MESSAGE BUF AREA
1RAM DATA SIZE FOR PRAMPKT ROUTINE
1RECEIVED BUFFER WIGH ADORESS

tRECEIVED BUFFER LOW ADDRESS v

1t TEST COUNT PATTERN

1 TEST DATA

s TEST FLAG WORD

1 TSTBLK POINTER

1tPRINT ROUTINE TEMP

1EXPECYED MESSAGE BUFFER DATA

1RECEIVED MESSAGE BUFFER DATA

1 TEMPORARY STORAGE FOR PRINT

1STORES ADDRESS OF MESSAGE BUFFER FOR ERR PRT



CITKEA TK25 FIIT END FUNC o1
- TEST DATA TABLE

TSTBLK

1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1728
1329
1330
1331
" 532
1333
1534
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363

100000
177776
177775
1777713
177767
1777157
177737
177677
177577
177377
176777
175777
173777
167777
157777
137777
077777
125252
052525
003030

D4
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+SBTTL

1+

TSTBLK

SEQ 42

- TEST DATA TABLE

i
1 THIS TABLE CONTAINS TEST DATA USED IN SEVERAL TESTS

i
i IN SEQUENCE THE DATA IS:

ALL ZEROS

i

i

1 ALL ONES
: WALKING
} WALKING
i
i
' -

ALTERNATING ONES AND ZEROS

TSTBLK:

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
TBLENDa=,

ONE S
ZEROS

0
177777
BITO
BITL
BIT2
BIT3
BIT4
BITS
BIT6
BIT?
8IT0
BIT9
BIT10O
BIT11
BIT12
BIT1Y
BIT14
BIT1S
tCBITO
tCBIT1
tCBIT2
tCBIT3
tCBITA
rCBITS
tCBIT6
tCBIT?
tCBIT8
tCBIT9
tCBIT10
tCBIT11
tCBIT1Z2
*tCBIT13
tCBIT14
tCBIT1S
125252
052323

1ALL ZEROS
1ALL ONES
1DATA FOR WALKING ONES

1DATA FOR WALKING ZEROS

tALTERNATIMG ONES, ZEROS
tALTERNATING ONES, ZERQ OPROSITE FROM ABQVE



CZTKEA TK2S FRT END FUNC #1 MACRO M1200 20-APR-84 0B:12 PAGE 33

SEQ 43
OLOBAL ENVIRONMENT STORAGE

1%65 .SBTTL GLOBAL ENVIRONMENT STORAGE
136¢ H
1367 {STORAGE FOR DEVICE REGISTERS
13456 ]
1569 003030 000000 100000 000000 DUMMY: 0,100000.0,0 ;DUMMY DEVICE REGISTERS, ..
1370 003040 000000 000000 000000 0,0,0,0,0,0,0,0
1371 $...FOR MUOLTI-UNIT CHECKDOUT.
1372
1373
1374 003060 000000 DUFLG: : JWORD O 1 "DROPPED UNIT” FLAG.
1375 t INMIBITS CODE IN “CLEAN-UP+,
13;? 003062 000000 NODEV: : ,WORD O iFLAG TO SAY NC DEVICE.
is
1378 003064 000000 TEMPL: : MORD © {1 SOME TEMP LOCATIONS.
1379 003066 000000 TEMP2: : JHORD O
1380 003070 000000 XXCOMM: ; MORD © p XXDP+ COMM BLOCK PQOINTER.
1381 003072 000000 FREE: : JMORD O 1 1ST FREE MEMORY ADDRESS...
1382 003074 000000 FRESIZ:: MORD O 1...AND SIZE (IN WORDS).
1383 003076 000000 FREEHI : WOPD O iLAST WORD IN FREE SPACE
1384 003150 000000 KTFLG: : MORD O 1KT11, MEM AVAIL FLAG -
1385 - WORD D = <24k OR NO KT -
1386 1 - NZ » >24K AND KT,
1387 003102 000000 KTENABLE; : MORD O 1SET BY TEST ROUTINES TO FLAG >28K UNDER TEST
1388 003104 002000 PST32W:: . WORD 000 1 32W BLOCK ADDRESS FOR 32K START
1389 003106 000000 SIFLAG:: MORD © :
1390 003110 000000 BADDAT: : JMWORD O jACTUAL DATA
1391 003112 000000 GDDAT: : LMORD O {EXPECTED DATA
1392 003114 000000 LOOPFL:: MWORD O
1393 003116 CTAB:: ; CONFIGURATION TABLES,
1394 003116 000000 CTABM: : . WORD 0 iCONFIG WORK,
1395 003120 000000 MORD O
1396 003122 000000 LWORD O
1397 003124 000000 .MORD ©
1398 003126 177777 . WORD -1 1END OF MEM TABLE.
1399 003130 CTABE: :
i:g? tERRUR STATISTICS TABLE (1 WORD PFF. UNIT), 64 UNITS MAX:
!
1402 i 0] = UNIT NOT TESTED
1403 ; 100000 = UNIT ONLINE, NO ERRORS
1404 } 10XXXX = UNIT CNLINE, ENCOUNTERED XXXX ERRORS
1405 } 160000 = UNIT DROPPED, NON-EXISTENY DEVICE REGISTER
1406 ; 160001 = UNIT DROPPED, NOT IDLE AT START
i:gg : L1AXXXX = UNIT DROPPED, ENCOUNTERED XXXX ERRORS
i
1409 002130 ERTABL : BLKW 64,
%:i? 003330 000000 ERTABE : JWORD O
1412 003332 0090000 SKIRT: ,WORD 0 11=SKIP SUBTEST O0=ND SKIP QF SUBTEST



CZTKEA TK25 FRT END FUNC 21
GLOBAL TEXT MESSAGES

1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427

1428
1429
1430
1431
1432
1433

1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464

003334
003334
003334

003342
003342
003342

003400
003420
003440
003443
003447
003453
003457
003463
003467
003474
003501
003505
003511
003516
003528
003530
003535
003542

003550
003603
003636
003675
003716
003756
004015

124

103

00344y
003501
123
102
123
122
116
116
102
102
123
117
102
102
102
102
102
102

124
124
040
045
045
045
045

113

132

003443
003505
103
111
103
115
130
102
111
111
123
106
111
111
111
111
111
111

123
123
040
101
101
101
116

Fd
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055

124

003447
003511
000
105
105
122
115
101
124
124
122
114
124
124
124
124
124
124

123
123
116
040
040
040
045

SBTTL GLOBAL TEXT MESSAGES
Y

i THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
i MESSAGES, AND ASCII INFORMATION THAT ARE USED IN

i MORE THAN ONE TEST.

:--

1+
tNAMES OF DEVICES SUPPORTED
-

DEVTYP <TK-25>

LASCIZ /TK-25/
.EVEN

L$DVTYP:

IO
+ TEST DESCRIPTION
DESCRIPT <«CZTKEA TK-25 FRT END FUNC 01>
L$0ESC::
.SSCIZ /CZTKEA TK-25 FRT END FUNC &1/
FVEN

3+
:8IT TO ASCII CONVERSION FOR TSSR REGISTER
3..

TSSRBIT:: . WORD 14,24,34,49,54,64,74,84%
LWORD  9%,104,114,125,13$,144$,153%, 163
147 .ASCIZ 'S¢
2% .ASCIZ 'BIE’
3% .ASCIZ 'SCE’
44 .ASCIZ 'RMR'
59 LASCIZ  'NXM!
64 ASCIZ 'NBA'
74: .ASCIZ 'BIT9’
Bs: .ASCIZ 'BITS8’
94 .ASCIZ 'SSR’
104: .ASCIZ 'OFL’
118: .ASCIZ 'BITS'
12¢: .ASCIZ 'BIT4’
134: .ASCIZ 'BIT3'
144 JASCIZ 'BIT2!
15%: LASCIZ 'BITY'
169%: .AsCIZ 'BITO'
.EVEN

SFIERR: .ASCIZ 'TSSR ERROR AFTER SOFT INIT!
SFMERR: .ASCIZ 'TSSR ERROR AFTER BUS RESET'

NXR : LASCIZ /7 NON-EXISTANT DEVICE REGISTER/
NXRX : .ASCIZ /#A ADDRESS: #06/
TSSX: .ASCIY /«#A TSBA,TSSR EXP'D: w06wA,w06EN/

JASCIZ /%A TSBA,TSSR REC'D: #U6%A,%06/
FUSI: JASCII /eNsA/

SEQ 44
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ZIKEA TK25 FRT FUNC &1 MACRO M1200 20-APR-84 08:12 PAGE 34-1
ELOB L TEX HESSEEES SEQ 45

1465 004021 040 040 125 USI: JASCIZ /7 UNEXPECTED INTERRUPT/

1466 004050 040 040 11} NSI: LASCIZ 7 INTERRUPT EXPECTED, NOT RECEIVED/

1467 004113 C45 116 045 FNOINTR: JASCIT /+NsiA/

1468 004117 040 040 116 NOINTR: ,ASCIZ / NO INTERRUPT WAS GENERATED/

1469 004154 040 G40 111 IFAULT: ,ASCIZ / INTERRUPT FAWLT/

1470 004176 045 101 040 INTX: .ASCIZ /#A CPU PC: wO6%A TSBA: #06/

1471 Q04233 040 040 042 NOINIT: ,ASCIZ 7 "BUS-INIT” DIDN'T INITIALIZE CONTROLLER/

1472 004305 040 040 042 NSINIT: ASCIZ /7 "SOFT-INIT" DIDN'T INITIALIZE THE DPU/

}:;i 004A 355 040 040 042 BRINIT: .ASCIZ / “BUS-RESET" DIDN'T INITIALIZE THE DPU/

1475 ©04425 000 NUL : JASCIZ /7

1476 004426 045 116 000 NULCR: LASCIZ /sN/

1477 004431 045 101 040 EXPGOY: ASCIZ /%A EXP'D: #06%A, REC'D: w06/

1478 004465 045 116 045 EXPGT2: .ASCIZ /#NsA EXP'D: ®wO6#A, sO6%NSA REC'D: #0sSA, €06/

1479 004541 045 101 040 DUADL12: .ASCIZ /dA REG(W) WRITTEN T(C: #068A REG(R) READ; EXP'D: #0Q6%A, REC'D: %06/

1480 00464X 122 101 115 PKTRAM:: .ASCIZ 'RAM Contents Do Not Match Packet Sent’

1481 00a711 040 040 103 SCHE; JASCIZ s CONFIG DOESN'T MATCH MFG. MASTER/

1482 004/54 127 i2e 111 WRTMSG: .ASCIZ ‘'WRITE CHARACTERISTICS Failed'

1483 005011 124 123 123 WRTERR: .ASCIZ 'TSSR Incorrect After WRITE Cemmand, More Bitys Set Than SSR*

i:gﬁ 005104 124 123 123 RDERR: .Esggz 'TSSKR Incorrect After READ Command, More Bits Set Than SSR’
J .

1486

1487

1488



CZTKEA TK25 FRT END FUNC @l
GLOBAL. ERROR REPORT SECTION

1490
1491
1492
1493
1494
1495
1496
1497
1498

1499

1500
1501

1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512

1513

005176
005176
005176
005176
005202
005206
005212
005214
005216
005222
005226
005226
005226

005230
005232
035234
005236
005242
005242
005246
005252
005254
005256
005262

013746
012746
012746
010600
104415
062706
004737

104423

005727
000000
001402
004777

012746
012746
010600
104415
062706
000207

003062
003675
000002

000006
005230

177770

004426
000001

000004

Hd4

MACRO M1200 20-APR-84 08:12 PAGE 35

LSBTTL

;e

GLOBAL ERROR REPORT SECTION

THE GLOBAL ERROR REPORT SECTION CONTAINS THE PRINTB AND PRINTX
CALLS THAT ARE USED IN MORE THAN ONE TEST,

BGNMSG
NXRERR: :

PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
JSR
ENDMSEH

TRAP

L10002:

i

H

i ASCII TEXT STRINGS ARE FOUND IN THE GLOBAL TEXT SECTION,
‘-

NXRERR tNON-EXISTANT DEVICE REGISTER.

ONXRX ,NODEV tNODEV = NEXM ADDRESS,
NGDEV, -(SP)

ONXRX, -(SP)

'2. _(Sp)

SP,RO

C$PNTX

46, 5P

PC,EXTEND t PRINT EXTENSION IF REQUIRED.

C$MSG

i
i THIS ROUTINE APPENDS A UNIQUE EXTENSION (IF REQUIRED)
t TO ANY OF THE ABOVE ERROR SIGNATURES,

EXTEND: TST

EXTA: 0
BEQ
JSR

1%: PRINTX
MOV
MOV
MOV
TRAP
ADD
RYS

(PC)»
' 1 O = NO EXTENSION,
)

PC,BEXTA i APPEND EXTENSION TEXT,
ONULCR : PRINT A BLANK LINE
ONULCR, -(SP)

*1, -(SP)

SP,RO

CIPNTX

04,SpP

PC

SEQ 46



CZTKEA TK25 FRT END FUNC 21
- PRINT TSSR CONTENTS

PRITSSR

1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537

1538
1539
1540
1541

1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559

005264
005264
005270
co5272
005272
005274
005300
005304
005306
005310
005314
005316
005322
005324
005324
005330
005334
005336
005340
005344
005346
005352
005354
005360
005364
005366
005370
005372
005374
005376
005400
005402
005404
005412
005414
005416
005420
005420
005424

010104

010446
012746
0le746
010600
104414
062706
010400
004737
103410

01274¢
012746
010609
104415
062 70t
010403
042703
001434
012702
012701
005703
001413
00U241
006103
103006
011100
112022
001376
112762
005721
000763
105042

012746
012746

005736
000002
000006
01F..
0o

000001
000004
001476
002576

003400

000054

002576
Q0ela?

14

MACRO M1200 20-APR-84 08:12 PAGE 37

177777

.SBTTL PRITSSR - PRINT TSSR CONTENTS

}*

i
tROUTINE TO DISPLAY THE CONTENTS, AND BIT DEFINITIONS, OF
1 THE TSSR REGISTER. THIS ROUTINE IS NORMALLY CALLED ONLY

1BY A MESSAGE PRINTING ROUTINE

}
s INPUTS

H
H R1

}
i SUBORDINATE ROUTINES:
i

- s o

PRITSSR:
SAVREG
MOV Rl,R4
PRINTB @TSSRFOR,R4
MOV R4, -(SP)
MOV O@TSSRFOR, ~(SP)
MOV a2, -(SP)
MOV SP,RO
TRAP CtPNTB
ADD o6 ,SP
MOV R4 ,RO
JSR PC.CHKAMB
BCS 54
PRINTX ©&AMBTSSR
MOV OAMBTSSR, -(SP)
MOV 1,-(5P)
MOV SP.RO
TRAP C.PNTX
ADD o4, SP
5% MOV R4 ,R3
BIC OHIADDR!'FATERR! TERCLS,R3
BEQ 20t
MOV dTMPBFR,R2
MOV @TSSRBIT,R)
10%: TST R3
BFQ 154
CLC
ROL R3
BCC 13¢
MOV (R1..RO
11%: MOVB (RO)+,(R2)
BNE 11
MOve &' .,-1(R2)
13%: 1ST (RY):
BR 104
15%: CLRB -(R2)
PRINIX @OTSSDEF,0THPBFR
MOV OTHPBFR, -(5P)
MOV #TSSDEF, -(SP)

CONTENTS OF TSSR

CHIKAMB CHECK FOR AMBIGUOUS CONTENTS

i SAVE GENERAL REGISTERS
; SAVE THE TSSR CONTENTS
tPRINT THE CONTENTS OF TSSR

tGET TSSR BACK FuR CHKAMB

i ARE CONTENTS AMBIGUCUS ?
1BRANCH IF NOT

1 SHOW CONTENTS ARE AMBIGUOUS

i CONTENTS OF TSSR

1CLEAR ALL MULTIPLE BIT FIELDS
1NO BITS ARE SET
i TEMPORARY ASCII BUFFER
1ASCII EQUIVALENT O BITS
IREMAINING BITS TO CONVERT
1BRANCH WHEN ALL ARE DONE
1CLEAR CARRY FOR SHIFT
s SHIFT NEXT BIT TO CARRY
iBRANCH IF BIT NOT SET
tPOINTER TO BIT DEFINITION
yMOVE ASCIZ TO BUFFER
1MOVE ALL BITS
31 INSERT A COMMA TO TERMIMATE
tPOINT TO NEXT DESCRIPTION
tGET THE REMAINING BITS
1 TERMINATE THE L INE
1tPRINT THE BIT DEFINITIONS

SEQ 47
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SEQ 48
PRIVSSR - PRINT TSSR CONTENTS

005430 012746 000002 MOV #2,-(SP)
c05434 010600 MOV SP,RO
00543, 104415 TRAP CIPNTX
o 005440 062706 000006 ADD 06 ,5P
156
1961 005444 010403 20%: MOV R4 ,R3 1GET THE TSSR CONTENTS
1562 005446 042703 177761 BIC @tCTERCLS,R3 jCLEAR ALL BUT TERMINATION
1563 005452 016303 006220 MOV TCOCOD(R3),R3 JGET THE TERMINATION CODE MEANING
1564 05456 PIRINTX @TCOASC,R3 tPRINT THE TERMINATION CODE
CN5456 010346 MOV R3, -(SP}
D.5460 012746 006017 MOV #TCOASC, -(SP)
LO%q64 012746 Q00002 MOV 02, -(SP)
CG3470 010600 MYy SP,.RO
Mg 104415 TRAP CePNTX
%4513 062706 000006 ADD ©6,5P
1565 D0H5C0 010403 MOV R4 ,R3 3 TSSR CONTENTS AGAIN
1566 GOS500, 042703 177717 BIC ¢tCFATERR,R3 1CLEAR ALl BUT FATAL TERMINATION
1267 33507 001421 sEQ 254 tDON'T PRINT IF ZERO
1568 00°Ri) 00R203 ASR R3
1569 9120 006203 ASR R
1570 OCH5*% 008203 ASR RS sALINE TERMINATION CODE FOR INDEX
1871 0085Y¢ 016303 006560 MOV TSFCOD{R3X),R3 t1GET YHE FATAL TERMINATION CODE
1572 005522 PRINTX @TFCASC.R3 sPRINT THE FATAL TERMINATION COOE
005522 01034¢ MOV R3, -(SP)
005524 (12746 N60D60 MOV @TFCASC, -(SP)
QL5530 Q12746 (OOLOR MOV 82, -(SP)
U)553%4 010600 MOV SP,RO
005536 104415 TRAP C4PNTX
005540 062706 000006 ACD &6 ,5P
157% 005544 (12737 CQOCO3L  Q0x170 MOV 8425, ,FATFLG tDROF UNIT AFTER THIS ERROR
1574 005552 010403 2% MOV R4 ,R3 ;GET TSSR CONTENTS
1575 005554 042703 17637 BIC @tCHIADDR,R3 jCLEAR ALL BUT EXTENDED ADDRESS
1576 Q005560 001411 BER 304 ;DON' T PRINT IF ZERQ
1577 O0SS562 PRINTA @TEXPSC.RE sPRINT THE EXTENDED ADDRESS BIYS
005562 010346 MOV R3S, -(SP)
005564 Q12746 005756 HOY ATEXASC, -(5P)
DOS570 012746 000002 MOV @2, (W)
005574 010600 40V SO, a0
005576 104415 ‘RAP CIPMNTX
005600 062706 000006 ADD 6, 5P
1578 005604 022704 100210 X0¢, oMHP 3100210, ,HA 1CHECK FOR MEDTA ERRODR
1579 005610 501003 BNE 31 18R, Ir PROBABLY NOT TAPE ERROM
1580 005612 012737 005672 002146 MOV HEPRTI,EPRTSW 1 "PRANBABLY MEDTA RELETED ERROR - BAD TAPL™
1581 005620 005737 002146 314 1587 EPRISW tCHECK FOR THE SWITCH EMPTY
1582 005624 001003 BME 3108 ;BR, 1F SWUTCH IS NOY EMPTY
1583 005626 012727 005672 002146 MOV QEPRTL,EPATSW JSET SMITCH TO DEFAULT
1584 005634 013737 002146 005644 3104; HOV EPRTSW,328+2 iPUT REAL SWITCHAHBLE ™MESSAGE IN PLACE
1585 005642 328 PRINTB ©QEPRT] tPRINT TH: ERROR MESSAGE
00%642 012746 005672 MGV SEPRY!, - (SP)
005646 012746 Q00001 HOV &1, -(5P)
005652 010600 MOV SP,1C
005654 104414 TRAP C$sPNTB
005656 062706 000004 ADD 04,5pP
1386 005662 012737 Q05672 ©0214¢ MOV QEPRT) ,EPRTSU 1RZSET TO NGRMAL ERROR POINTER
}ggé 005670 Q00207 RYS PC tRETURN TQ CALLER
1589 Q054872 EPRIZ:



SN

1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
161l
1612
1613
1614
1615

T END F
PRINT TSgR gN

005672

005672 045
005736 045
005756 045
006017 045
0C6060 045
Q06127 045
006156 045
006220 006240
006240 116
006262 124
Q06311 124
006333 106
006353 122
006435 122
006504 125
006530 106
006560 006570
006570 111
006624 122
006635 102
006701 122

116
116
li6
116
116
116
116

006263
157
145
141
165
145
145
156
141

006624
156
145
165
143

MACRO M1200 20-APR-84 0B:12 PAGE 37-2

045
045
045
045
045
045
045

006311
162
162
160
156
143
143
162
164

006635
164
163
163
163

EPRT3;
EPRT1: JASCIZ
TSSRFOR;
TEXASC:
TCOASC:
TFCASC:
TSSDEF :
AMBTSSR:

+EVENM
TCOCOD: .WORD
1%: LASCIZ
3 LASCIZ
34 LASCIZ
44%: JASCIZ
5% .NSCIZ
6% LASCYZ
7%: LASCIZ
8s%: .ASCIZ

.EVEN
{SFCOO: .WORD
1¢: JASCIZ
c$: .ASCIZ
L3 .ASCI1Z
4%, JASCIZ

EVEN

<4

SEQ

PN L aarasREPLACE CONTROLLER#&&444p5!"

JASC1”?
+ASCI2
+N\SCIZ
.ASCIZ
JASCIZ
+ASCIZ

'HMNWA TSSR = 06’

'dMYA Extended Addrese Bits = %06’
'SNSA Termination Class Code =~ #T°
'dNSA Fatal Termination Class Code
‘wiNWA TSSR Bits Set: w7’

"¥N#A TSSR Contents Are Ambiguous’

» WT*

14,24,34,44,54,.68,7% 2%

‘Normal Terminatioc—’

‘Termination Condit..

‘Tape Status Alert!’

'Function Reject’

‘Recoversble Frror - Tape Position One Record Down'
'Pecoverable Error - Tape Was Not Moved'
‘Unrecoverable Error’

'Fotal Controller Error’

1$.243,34.,4%

'Internal Diagnostic Failure!
'Reserved’

'Bus Interface or Sanity Check Error'
'Regerved’

49



SZTKEA TK25 FRT
RI - PRINT

PKT

1617
leld
1619
1620
1621
1622
leas
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642

1643
1644
1645
1646
le47
1648
1649
1650

1651
1652
1653
1654

006712
006712
006716
006720
006724
006726
006730
006732
006734
006736
006740
006740
006742
006744
006750
006754
006756
006760
006764
006766
006770
006172
006776
007000
007002
007004
007004
007006
007010
007014
007020
007022
007024
007030
007032
007034
007036
007036
007042
007046
007050
Q07052

t
T

010005
005737
001001
005003
010301
010400
006100
006101

010446
010146
012746
012746
010600
104414
062706
010300
001404
010401
004737
010004
005001
012402

010246
010146
012746
012746
C10600
104414
062706
005201
020105
002762

012746
012746
010600
104414
0627uC

UNC

9

003102

007116
000003

000010

020112

007060
000003

000010

007153

000001

000004

.SBTTL

L4

ND F 1 MACRO M 200 20-APR-84 08:12 PAGE 33
HE ADDRESS/CONTENTS OF COMMAND PACKET

PRIPKT

- PRINY THE ADDRESS/CONTENTS OF COMMAND PACKET

;THIS ROUTINE PRINTS THE ADDRESS AND CONTENTS OF A CGMMAND PACKET.
1 THIS ROUTINE IS NORMALLY ONLY CALLED FROM A PRINT ROUTINE,

- e B e e e W

INPUT:

RO
R3
R4

NOTE :

PRIPKT:

10%;

15%:

SAVREG
MOV
¥ST
BNE
CLR
MOV
MOV
RCOL
ROL
PRINTB
MOV
MOV
MOV
MOV
MOV
TRAP
ACD
MOV
BEQ
MOV
JSR
MOV
$: CLR
$: MOV
PRINTH
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
INC
CHP
BLY
PRINTB
MOV
MOV
MOV
TRAP
ADD

NUMBER OF WORDS IN PACKET
HIGH ORGCER COMMAND PACKET ADDRESS
ADDRESS OF COMMAND PACKET

R3 IS IGNORED IF THE KTENABLE FLAG IS CLEAR,

RO,RS
KTENABLE

10%

R3

R3,R1

R4 ,R0O

RO

R1
#PKTADD,R1,R4
R4, -(S5P)

Rl. '(Sp)

‘03. '(Sp)
SP,RO

C4PNTB

«10,5P

R3,R0O

204

R4,R1
PC,SETMAP
RO,R4

R1

(R4)+ R?
4PKTFRM,R1,R2
RE."(SP‘)
Rl,-(5P)
OPKTFRM, -(SP)
€3, -(SP)
SP,RO

CSPNTB

210,5P

R1

R1,R5

254

OPKTNEW
OPKTNEW, -(SP)
#ln '(SP)

5P ,RO

C$PNTB

a4 ,SP

1 SAVE THE REGISTERS

1 SAVE NO. OF WORDS IN PACKET
tABOVE 28K UNDER TEST?

t1BR IF YES

1SET HIGH ORDER ADDRESS TO O
1COPY HIGH OHDER ADDRESS
1GET LOWER ADDRESS

1SHIFT BIT 15 INTO C BIT

i AND INTO HIGH CRDER.

i PRINT PACKET ADDRESS

tGET HMIGH ORDER ADDRESS

1BR IF NOT ABOVE 28i,

tGET LOW ORDER ADDRESS

;SETUP PARS MAPPING FOR 18 BIT ADDRESS
iGET RETURNED PAR6 ADDRESS BIAS

1 SAVE WORD NUMBER

1GET PACKET CONTENTS

tPRINT THE DATA

NEXT WORD NUMBER

tOONE ALL PACKET WORDS?
1LOOP TILL ALL DONE
1JUST A COUPLE NEW LINES

SEQ 50



CZTKEA TK25 FRT END FUNC &1

PRIPKT

1655
1656
1657
1658
1659
1660
1661
1662

007060
007116

007153

045
045

045

116
116

116

Md

MACRO M1200 20-APR-84 08:12 PAGE 38-1
- PRINT THE ADDRESS./CONTENTS OF COMMAND PACKET

007056 000207

045 PKTFRM:
045 PKTADD:

045 PKTNEW:

RTS

.ASCTIZ
+ASCIZ

.ASCIZ
.EVEN

PC t RETURN

'MN®A Packet Word 0%D1gA = €06'
'WNWA Packet Address = ®01%05'

T HNMNNA !

5EQ 51



CZTKEA TK25 FRT END FUNC &1
PRIBXOR - PRINT EXPD, RECV AND XOR BYTE

1664
1665
1666
1667
1668
1669
1670
1671
l672
1673
1674
1675
1676
1677
1673
1679
1680
1681
1682 007164
1683 007164
1684 007170 010203
1685 007172
1686 007202 012700 177400
1687 007206 040001
1688 007210 040002
1689 007212 040003
1690 007214
007214 010346
007216 010145
007220 010246
007222 012746 007246
0C7226 012746 000004
007232 010600
007234 104414
007236 062706 000012
1691 007242 010300
1692 007244 (00207
1693
1694 Q07246 045 116 045
1695
1696

.SBTTL PRIBXOR - PRINT EXPD, RECV AND XOR BYTE

1 ¢

N4

MACRO M1200 20-APR-84 08:12 PAGE 39

H
iPRINT EXPECTED DATA, RECEIVED DATA, AND XOR OF THE DATA BYTE

i THIS ROUTINE IS NORMALLY CALLED ONLY FOR PRINT ROUTINES.

' INPUTS »

R1
R2

OUTPUT :
RC

s W W oW o=

e we we ®

PRIBXOR: :
SAVREG
MOV
XOR
MOV
BIC
BIC
BIC
PRINTB
MOV
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
HOV
RYS

XORBFOR:
.EVEN

RECEIVED DATA
EXPECTED DATA

XO0R OF EXPECTED/RECEIVED DATA

1SAVE THE REGISTERS

R2,R3 tEXPECTED DATA

R1,R3 tFORM THE EXCLUSIVE OR
01tC<377> ,R0 1BYTE MASK

RO ,R1 i SAVE LOW BYTE RECV

RO ,R2 iSAVE LOW BYTE EXPD
RO,R3 i SAVE LOW BYTE XOR

OXORBFOR,R2,R1,R3 ;PRINT THE MESSAGE
RB.-(SP)

Rl._(sp)

R2, -(SP)

#XORBFOR, ~-(5P)

#4,-(5P)

SP.RO

C4PNTB

e12,SP

R3,RO RO HAS X0R ON RETURN
PC iRETURN TO CALLER

ASCIZ

"#NWA EXPD: #03%A RECV: «03%A XOR:

%03

SEQ 52

)



CZTKER TK25 FRT END F

PRIXOR

1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720

1721
1722
1723
1724
1725

007314
007314
007320
007322
007332
007332
007334
007336
007340
007344
007350
007352
007354
007360
007362

007364

010203

010346
010146
010246
012746
012746
010600
104414
062706
010300
000207

045

UNC o)
- PRINT EXPD, RECV AND XOR

007364

000012

116

[

)
1PRINT EXPECTED DATA, RECEIVED DATA, AND XOR OF THE TWO
1 THIS ROUTIME IS NORMALLY CALLED ONLY FOR PRINT ROUTINES.

i
) INPUTS
}
}
i

}
tOUTPUT
;

PRIXOR::

045 XORFOR:

JSBTTL

R1
R2

RO

B5

MACRO M1200 20-APR-84 08:12 PAGE 40

PRIXOR - PRINTY EXPD, RECV AND XOR

RECEIVED DATA
EXPECTED DATA

XOR OF EXPECTED/RECEIVED DATA

1SAVE THE REGISTERS
R2,R3 1EXPECTED DATA
R1,R3 1FORM THE EXCLUSIVE OR
#XORFOR,R2,R1,R3 PRINT THE MESSAGE
R3, -(SP)
Rl. '(Sp)
R2,-(5P)
#XORFOR, -(5P)
™, -(5P)
SP,.RO
CIPNTB
e12,SP
R3,RO 1RO HAS XOR ON RETURN
PC tRETURN TO CALLER

UNNA EXPD; wO6WA RECY: #06%A XOR: %06°

SEQ 53



CS

FAIERD T™2BnSAT BY9 FAMBcAE ns aLERECCHURIR cRP-APR-00 00112 PAGE a1

1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
17%7
1738
1739
1740
174)
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1117

007432
007432
007436

007440
007440
007444
007444
07446
007452
007456
007460
007462
007466

007470

000207

010446
012746
012746
010600
104414
0627006
000207

045

007470
000002

116

045

.SBTTL  PRIEQU - PRINT BIT NUMBERS AS ASCII EQUIVALENT

1+

i
tROUTINE TO CONVERT BIT VALUES TO ASCII AND PRINT THE STRING
1} THIS ROUTINE IS NORMALLY CALLED FROM A PRINT ROUTINE

b
1t INPUTS
RO OCTAL VALUE TO CONVERT

|

i

i R1 TABLE OF POINTYERS TO ASCII EQUIVALENT

)

‘-

PRIEQU:
SAVREG 1SAVE THE REGISTERS
RTS PC tRETURN YO CALLER

.SBTTL PRIRAM - PRINT RAM ADDRESS

*

i
tPRINT CONTROLLER RAM ADDRESS,
1 THIS ROUTINE 1S NORMALLY CALLED ONLY FROM PRINT ROUTINES,

;
1 INPUTS;
;

§ R4 RAM ADDRESS
i
} -
PRIRAM;
SAVREG 1SAVE R1-R5 UNTIL NEXT RETURN
PRINTB &RAMFOR,R4 1PRINT RAM ADDRESS IN ERROR
MOV R4, -(5P)
MOV ®RAMFOR, -(SP)
MOV SP,RO
TRAP CIPNTE
ADD 5, 5P
RTS PC 1 RETURN
RAMFOR; .gagél 'NA CONTROLLER RAM ADDRESS » w06’

.,SBTTL PRIADD - PRINT MEMORY ERROR ADDRESS

1

!
1PRINT MEMORY ADDRESS
1 THIS ROUTINE IS NORMALLY CALLED ONLY FROM PRINT ROUTINES,

IMPLICIT INPUYS

ERANI - HIGH ORDER ADDRESS
ERRLO ~ LOW ORDER ACDRESS

d— e s W W

SEQ 54



CZTKEA TK2S5 FRTY

PRIADD

1778
1779
1780
1781
1782
1783
1784
1785
1786
1787

1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1793
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1311
1812
1813

1814
1815
1816
1817
1818
1819
1820

- PRINT

007532
007532
007536
007542
007546
007550
CQ7552
007554
007554
007556
007560
007564
007570
007572
0071574
007600

007602

007646
007646
0u7652
007656
007662
007664
007666
007670
007670
007672
007674
Q07700
007704
007706
007710
007714

007716

END FUNC &1
MEMORY ERROR ADDRESS

013700
013701
010102
006101
006100

010246
C10046
012746
012746
010600
104414
062706
000207

045

013700
013701
010102
006101
076100

010246
010046
012746
012746
010600
104414
062706
000207

045

002202
002204

007602
00G003

000010

116

002202
002204

007716
000003

QoVo10

116

MACRC ™M1200 20-APR-84

PRIADD:

SAVREG
MOV
MoV
MOV
ROL
ROL
PRINTB
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
RTS

JASCIZ
.EVEN

045 PRIAQ:

.SBTTL
i

D5

08:12 PAGE 41-1

ERRMHI,RO
ERRLO,R1
Ri,R2

R1

RO
9PRIAQ,RO,R2
R2|'(Sp)
RO.'(SP)
SPRIAO, -(SP)
93,-(5P)
SP,RO

CIPNTB
210,5P

PC

1SAVE R1-R3 UNTIL NEXT RETURN
1GET MIGH ADDRESSS

1GET LOW ADDRESS

1COPY LOW ADDRESS

1SHIFT BIT 15 TO C BIT

ISHIFT INTO HIGH ORDER

{PRINT MEMORY ADDRESS IN ERROR

tRETURN

‘®MNSA MEMORY ERROR ADDRESS = #0105’

PRITADD - PRINT MEMORY TEST ADDRESS

!
i PRINT MEMORY ADORESS
1 THIS ROUTINE IS NORMALLY CALLED ONLY FROM PRINT ROUTINES,

ERRHI
ERRLO

RIYTADD:
SAVREG
MOV
MOV
MOV
ROL
ROL
PRINTB
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
RTS

.ASCIZ
+EVEN

i
i
H
i
¢
$
P

045 PRITO;

[
IMPLICIT INPUTS

- HIGH ORDER ADDRLSS
- LOW ORDER ADDRESS

ERARHI ,RO
ERRLO,R1
R1,R2

R1

RO
@PRITO,RO,R2
R2,-(SP)

RO. '(SP)
OPRITO, -(SP)
23, -(5P)
SP,RO

CIPNTB
¢10,SP

PC

}1SAVE R1-R5 UNTIL NEXT RETURN
1GET HIGH ADDRESSS

1GET LOW ADDRESS

1COPY LOW ADDRESS

1SHIFT BIT 15 7O C BIT

1SHIFT INTO HIGH ORDER

tPRINT MEMORY ADDRESS IN ERROR

tRETURN

'MNNA MEMORY TEST ADDRESS » #01%05¢

SEQ 55



CZTKEA TK25 FRT END

SPACE

1822
1823
1824
1825
1826
1827
1828
1829
1830
18351
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
188
1819
1350
1851
1852
1853
1854
1855
18%¢6
1857
1858
859
1860
1861
1862
1863
1864
1865
1866
187
1868
1869
1870
1871
1872

ES

MACRO M1200 20-APR-84 08:12 PAGE 42

FUNC &
- SPACE RECORDS (FORNARD AND REVERSE) COMMAND
.SBTTL SPACE - SPACE RECORDS (FORWARD AND REVERSE) COMMAND

007760
007760
007764
007772
010000
010002
010004
010010
010012
010016
010022
010030
013034
010040
010044
010046
010046
0100t 2
010054
010060
010062
Q10066

012737
012737
005703
100403
C10337
000407
042.03
110337
(52737
012704
010465
004737
103420

012727
000000
013727
000000
005367
001375

000764 010150
140010 010140

Ol10142

100G00
010142
000400
010140
177776
016744

000250
0021105
177772

010140

}*

i
tROUTINE TO ISSUE A SPACE RECORDS

1COMMAND (FORWARD OR REVERSE)

]
1 INPUT ¢

QUTPUT »

IMPLICIY OQUTPUT:
TAPE HAS BEEN MOVED
SIDE EFFECTS:

B W W B PY W W WS B TS SY G G BT T AT B9 TR BT W W B B @ W aw
[

SPACE::
SAVREG
MOV 4500, ,SDELAY
MOV 4140010, 080¢
TST R3
BMI =1
MOV R3,90¢
B8R 104
H4: BIC MITLIS,R3
MOV R3,90%¢
BIS 08178,80%
10%: MOV 4804 ,R4
MOV R4, TSDB(RS)
15¢: JSR PC,WAITF
BCS 204
DELAY 250
MOV 9250,(PC)
.WORD ©
MOV LSDLY ,(PC)+
LWORD O
DEC -6(PC)

BNE -4

R3 NUMBER OF RECORDS TO BE SPACED OVER
BIT15 CONTROLS DIRECTION
BIT1S = 0 IS FORWARD
8IT15 = 1 IS REVERSE

RS FIRST DEVICE UNIBUS ADDRESS

REQUIRES A WRITE CHARACTERISTICS DONE PREVIOUSLY

CARRY  SET - SPACE RECORDS COMMAND OK
CLR - SPACE RECORDS FAILED

RO THE CONTENTS OF R4 IS MOVED TO RO

}SAVE THE GENERAL REGISTERS

}SET UP DELAY

1SET UP COMMAND, SPACE FTHWARD
jCHECK FOR DIRECTION

;BR, 1IF REVERSE INDICATED

1LOAD UP NUMBER OF RECORDS YO SPACE
1GO0 DO COMMAND

1CLEAR DIRECTION BIYV

tLOAD UP NUMBER OF RECORDS TO SPACE
1SET REVERSE BIT IN COMMAND PACKET
1SET UP R4 WITH PACKET ADDRESS

1 SEND OUT COMMAND

jWAIT FOR SSR

18R, IF SSR IS SET AND 0K

tDELAY ABOUT .25 SECONDS

SEQ 56



F5

CZTKEA TK23 FRT END FUNC ¢ MACRO M1200 20-APR-84 08:12 PAGE 42-1 SEQ 57
SPACE - SPRCE RECORDS (FORHARD AND REVERSE) COMMAND
010070 005367 177756 DEC -22(PC)
0).0074¢ (01367 BNE . -20
1873 010076 005337 010150 DEC SDELAY 1BUMP DELAY COUNTER DOWN
1874 010102 001356 BNE 15% 18R, IF MORE DELAY
1875 010104 000411 BR 604 1BR IF TROUBLE CARRY = CLEAR
1876 010106 016501 000000 20%: MOV TSSR(R5),R1 yREAD TSSR
15877 010112 012702 000200 MOV #5SR,Re 1SET UP EYPECTED
1878 010116 020201 254 CMP R2,R1 +ARE THEY OK
1879 010120 001401 BEG 4014 iBR, IF EQUAL = OK
1380 010122 000402 BR 604 i TROUBLE EXIT
1831 010124 CO0261 40%; SEC 1 SET CARRY NO TROUBLE
1882 010126 000401 BR 704 tEXIT
1883 010130 000241 60%: cLC s CARRY CLEAR = ERROR
1884 010132 708
1885 010132 010400 MOV R4 ,RO i PASS PACKET ADDRESS

1886 010134 000207 RTS PC { RETURN



G5

CZTKEA TK25 FRT END FUNC &1 MACRD M1200 20-APR-84 08:12 PAGE 43 SEG 58
SPACE - SPACE RECORDS (FORWARD AND REVERSE) COMMAND

1888 i

1889 :

1890 H

lggl +PACKET FOR SPACE COMMAND

189¢ H

1894 010136 .BLKB 10-¢,-TUV2AET>

1896 {

1397 1 COMMAND WORD

1898 010140 000000 80¢ .WORD

1899 tNUMBER OF RECORDS TO BE SPACED OVER WORD

1900 010142 000000 90% . WORD

1901 01C144 Q00000 .WORD

1902 010146 Q00000 . WORD

1903 010150 000000 SDELAY: .WORD 0 tDELAY COUNTER

1904 .EVEN



010152
010152
010156
010162
010166
012172
010174
010176
010202
010200
010242
010214
010220
010222
010224
G10226
010232
010234
010240
010242
010244
010246
Q10252

00503/
010465
0047357
103401
000423
016501
012702
032701
001402
052702
020201
001401
000407
062704
011403
010337
000261
000401
000241
016500
000207

MR ERRRYER TR racs

002174
17776
017060

000000
000200
000100

000100

000010
0u2716

Q00000

MACR
COMMAMD

I

\SBTTL

H>

M1200 20-APR-84 08:12 PAGE 44

WRTCHR

-~ WRITE CHARACTERISTICS COMMAND

H
tROUTINE TO ISSUE A WRITE CHARACTERISTICS
1t COMMAND 50 THAT OTHER COMMANDS WILL BE ACCEPTED

i
: INPUT ;

OUTPUT :

W T BE B B G B Sk B TS Bé B e W B G4 S WA B W S &

WRTCHR: :

104%:

20%:

25%:

40%

604 ;
708

R4
RS

RO
CARRY

ADDRESS OF PACKET FROM TEST
FIRST DEVICE UNIBUS ADDRESS
REQUIRES A CALL TO SOFINIT BE DONE PREVIQUSLY

TSSR CONTENTS

SET - WRITE CHARACTERISTICS COMMAND 0K
CLR - WRITE CHARACTERISTICS FAILED

IMPLICIT OUTPUT:

MESSAGE BUFFER AND OTHER BUFFERS ALL SET uP
SOF TWARE SWITCHES SET AS FOLLOWS:
BENBSW = BUFFER ENABLE SWITCH ON OR OFF

SIDE EFFECTS;

BENBSW

R4 ,TSCB(RS)
PC,CHKTSSR
204

604
TSSR(RS),R1
@SSR,R2
Q0FL ,R1

254

Q0FL ,R2
R2,R1

a0+

604

#8.,R4
(R4),R3
R3,MESBF A

704
TSSR(RS) RO
PC

1SAVE THE GENERAL REGISTERS
1CLEAR BUFFER ENABLE SWITCH
1SEND QUT COMHAND

tWAIT FOR SSR

tiBR, IF SSR IS SET AND 0K
1BR IF TROUBLE CARRY = (CLEAR
1READ TSSR

1SET UP EXPECTED

tWAS OFF LINE SET IN TSSR
1BR, IF NO OFL SET

1MAKE THEM LOOK ALIKE

1ARE. THEY OK

1BR, IF EQUAL = DK

1TROUBLE EXIY

tPOINT TO WRT CHARA DATA PACKET
1GET ADDRESS OF MESSAGE BUFFER
1STORE FOR PRINY ROUTINES
1SET CARRY NO TROUBLE

JEXIY

i CARRY CLEAR = ERROR

tRETURN TSSR CONTENTS
{tRETURN

SEQ 59



CZTKEA TK25 FRT END FUNC &1

REWTIND

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2007
2009
2U10
2011

I5

MACRO M1200 20-APR-84 08:12 PAGE 45

- POSITION TAPE (REWIND) COMMAND

010254
010254
010260
010264
010270
010274
010300
010302
010302
010306
010310
010314
010316
0.0322
010324
010330
010332
010334
010336
V10340
010342

010344
010350
010350
01035¢

012704
010465
012703
004737
103417

012727
000000
013727

000000
005367
001375
005367
001367
005303
001357
000241
010400
000207

102010
000000

0.0350
177776
Q000550
016744
000372
002116
177772

177756

.SBTTL REWIND - POSITION TAPE (REWIND) COMMAND

THIS ROUTINE WILL REWIND THE SELECTED TAPE,

CAUTION: THE ROUTINE DOES NOT WAIT FOR BOT
TO ARRIVE. ALSO THE CALLER MUST CHECK FOR

H
H
}
}
H
: SSR TO SET IN THE TSSR
H
i
{CALLING SEQUENCE:
i
; DO A SOFT INIT
; DO A WRITE CHARACTERISTICS
; JSR PC,REWIND
H
: INPUT
H
; RS FIRST DEVICE UNIBUS ADDRESS
H
I
L OUTPUT
H
' RO THE CONTENTS OF R4 IS PASSED TO RO
H
H
'
REWIND: :
SAVREG JSAVE R1-RS UNTIL NEXT RETURN
MOV EAWPACK . R4 GET PACKET ADDRESS
MOV R4 TSPB(RS) JSEND PACKET ADDRESS TO EXECUTE
MOV 0360, .R3 JENOUGH TIME FOR 2400' REEL TO REWIND
10¢:  JSR PC.WALTF WAIT FOR SSR TO SET
BCS 204 {LEAVE WMEN SSR IS SET
DELAY 250, JWAIT FOR .25 SECONDS
MOV 0250, ,(PC)+
WORD ©
MOV L$DLY,(PC)+
JWORD O
DEC 26(PC)
BNE -4
DEC l22¢PC)
BNE .“20
DEC R3 /BUMP COUNTER DOWN
BNE 104 KEEP GOING
cLC CLEAR CARRY TO SET ERROR
208: MOV R4, RO {PASS THE PACKET ADDRESS
RTS PC L RETURN
JBLKB  10-<.  TUVRAET>
RMPACK ;

SWORD 102010 1POSTION COMMAND (REWIND)
JWORD O }NQT VSED

SEQ 60



CZTKEA TKR2S5 FRT END FUNC &1

CKRAM

2013
2014
2015
016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
20332
2034
2035
2036
2037
<038
2039
2040
2041
2042
2043
2044
2(45
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
c0n 7
2058
2099
<60
3061
2062
2Cu 3
2064

- COMPARE RAM TO I/0 PACKET

010354
010354
010360
010364
010370
010372
010376
01040¢
017406
0l0412
010416
010420
010422
010424
010426
010432
010434
0104%6
ClD440
01044ap
V10444
010440
010454

012701
012702
005003
004737
Q04737
110065
004737
116511
122124
001401
005203
205202
02027
00376 1
005703
001402
000241
000401
000261
012737
000207

002206
000020

017060
017060
177777
017060
177776

000027

0C0010 0Qc246

.SBTTL

l'l'

JS

MACRO M1200 20-APR-84 08:12 PAGE 46

CKRAM

- COMPARE RAM YO I/0 PACKET

i
tROUTINE TO READ THE FIRST 8 BYTES FROM RAM
i MEMORY AND COMPARE THIS DATA TO A COMMAND PACKET,

H

1 INPUT ;

H

i R4
i RS

1 OUTPUT :
CARRY

s we wms wme we

- wr W we e e

SIDE EFFECTS:

CKRAM: :
SAVREG
MOV
MOV
CLR
JSR
10¢; JSR
HOVB
JSR
MOVB
P
BEQ
INC
20%: INC
CHP
BLE
157
BER
L
8R
30%; SEC
0% MV
RTS

ADDRESS OF THE COMMAND PACKET
FIRST DEVICE UNIBUS ADDRESS

SET - RAM MATCHES PACKET
CLR - RAM DOES NOT MATCH PACKET

; IMPLICIT OUTPUT:

THE TABLE RAMOATA TS FILLED WITH THE
DATA HELD IN RAM,
RAMSIZ IS SET TO 8. FOR PRAMPKT ROUTINE

ORAMDATA,R1
;gHPKTBEG.RE
PC,CHKTSSR
PC,CHKTSSR
R2, TSDBH(RS5)
PC.CHKTSSR
TSBAL(RS), (A1)
(R1)+,(R4)
204

R3

R2

R2, 8RMPKTEND
10%

R3

30

S04
28, ,RAMSIZ
PC

1SAVE THE GENERAL REGISTERS
1ADDRESS TO SAVE THE RAM DATA
1BYTE ADDRESS OF FIRST RAM DATA
iCLEAR THE ERROR FLAG

iWAIT FOR SSR

IMAIT FOR SSR TO SET

1SELECT NEXT RAM ADDRESS
tWAIT FOR S3R TO SET

tREAD THE RAM DATA

iCOMPARE 70 EXPECTED

+BRANCH IF OK

tSET ERROR FLAG

tADDRESS OF NEXT RAM LOCATION
tREACHED END YET ?

1tBRANCH TILL ALL READ

{WAS AN ERROR FOUND ?

1BRANCH IF NOT

iCLEAR CAFYY TO SHOW ERRDR
JAND EXIT

1 SHCW GOO0 COMPARE

(YETUP RAMSIZ FOR PRAMPKT ROUTINE
tRETURN

SEQ 61



RANER". TRERD

2066
067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
<098
2099
2100
2101
2102

2103
2104
2105
<106
2107
2100

€109

010456
010456
010462
010466
010472
010476
010502
010506
010512
010516
010522
010526
010530
010534
010540
010542
010546
010546
010550
010552
010556
010562
010561
010566
010572
010576
010602
010604
010606
010612
010612
010614
010620
010624
010626
010630
010634

013705
012701
013702
013703
004737
110265
004737
116521
062702
077313
013704
013702
060204
162704

010446
010246
012746
012746
010600
104415
062706
012701
013703
005004
112104
042704

010446
012746
012746
010600
104415
062706
0773106

FRY EN? FUNC &
AND OIS

010642
002206
010640
002246
017060
177777
017060
177776
000001

002246
010640

000001

010644
000003

000010
002206
002246

177400

010715
000002

000006

<5

MACRO M1200 20-APR-84 0B:12 PAGE 47

PLAY SELECTED RAM

.SBTTL RAMER - READ AND DISPLAY SELECTED RAM

.t

i
tROUTINE TO READ THE SELECTED RAM LOCATIONS

H

§ INPUT ;

H

i RS

]
]
)
.
*
[}

SIDE EFFECTS:

- W m W e W

RAMER: ;
SAVREG
MOV
MOV
MOV
MOV

10%: JSR
HOve
JSR
MOVB

204 ADD
S08
MOV
MOV
ADD

PRINTX
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
MOV
MOV
304 CLR

HOvBe
BIC
PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
S0B

FIRST DEVICE 'UNIBUS ADDRESS
; CONSOLE WILL ALSO BE PRINTED TO

IMPLICIT OUTPUT:

THE TABLE RAMDATA IS FILLED WITH THE
DATA HELD IN RAM,

RAMRSH ,RS
RAMDATA ,R1
RAMHL D ,R2
RAMSIZ ,R3
PC.CHKTSSR
Re, TSDBH(RS )
PC,CHKTSSR
TSBAL(RS),(R1)+«
81 ,R2

R3,101¢
RAMSIZ R4
RAMHLD ,R2
R2,R4

21,R4
ORAMIOP ,R2,R4
R4, -(SP)

2, -(SP)
ORAMIOP, -(SP)
2%, -(5P)
SP.RO

CIPNTX
810,5P
ORAMDATA,R1
RAMSIZ ,R3X

R4

(R1)+,R4
2177400,R4
SRAMPD , R4
Ra, -(sP)
ORAMPD, - (SP)
o2, -(SP)
SP,RO

CHPNTX

26 ,SP

R3,30s$

$}SAVE THE GENERAL REGISTERS

JRESET RS TO FIRST DEVICE REGISTER
;ADDRESS TO SAVE THE RAM DATA
+BYTE ADDRESS OF THE FIRST RAM DATA
3SET THE SIZE OF THE READ WP

tWAIT FOR THE SSR TO SET

$ISELECT NEXT RAM ADDRESS

tWAIT FOR SSR TO SET

tREAD THE RAM DATA

1ADDRESS OF TiHE NEXT RAM LOCATION
tNUMBER OF LOCATIONS COUNTER

iGET THE RAM SIZE

1GET THE STARTING RAM ADORESS
1CALCULATE THE END ADDRESS
1CORRECT VALUE OF PRINTOUT

{RAM ADDRESS = 10 - 17, ETC,

1ADDRESS OF WHERE RAM DATA 1S

1 THE SIZE OF THE RAM FIELD READ

iNO EXTRA DATA LEFT OVER

(PICK UP BYTE OF RAM DATA

1GET RID OF SIGN EXTEND

+"010 211 111 222 377 Q00 123 134 ETC.,"

+LOOP UNTIL ALL PKINTED

SEQ &2



LS

gZTKEA TK25 FRT END FUNC &1 MACRO M1200 20-APR-84 08:12 PAGE 47-1 SEQ 63
AMER - READ AND DISPLAY SELECTED RAM

g{i? 010636 000207 504 : RTS PC 1RETURN

2112 010640 000000 RAMHLD: ,WORD © 1RAM ADDR HOLDER 157 ADDRESS

2113 010642 000000 RI™T5H: (WORD O 4HOLDS RS FOR LATER

2114 010644 045 116 045 RAMIOP: .ASCIZ 'wN#A Ram Address (Octal) = %03%A - %03%N!

S}ig 010715 045 101 040 RAMPD: .gsgiz ‘WA WOINA !

JEVE

2117



EZTKEA TK

KRAMZ2

2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
21351
2132
2133
2134
<135
<136
237
2138
2139
2140
2141
2142
2145
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169

010730
010730
010734
010740
010744
010746
010752
010756
010762
010766
010772
010774
010776
011000
011002
011010
011014
011016
011020
0110622
011024
011026
011030

“*20MPARE RAM T

012701
012702
005003
004737
004 737
110265
004737
116511
122124
001401
005203
005202
012737
020227
003756
005703
001402
000241
000401
000261
000207

FUNC &1

002206
000167

017060
017060
177777
017060
177776

000010
000176

MACRO M1200 20
I/0 CHARACTERISTICS DATA

002246

.

LSBTTL

M5

-APR-84 08:12 PAGE 48

CKRAM2

- COMPARE RAM TO I/0 CHARACTERISTICS DATA

L
;ROUTINE TO READ THE FIRST 8 OR 10 BYTES FROM RAM
sMEMORY AND COMPARE THIS DATA TO A CHARACTERISTICS DATA BLOCK.

‘
: INPUT:

QUTPUT :

Bt B Be we Ge we Ta Bé e Wé B Be Be W WE Wb WE W W

CKRAMZ2: :

104

204

crs:

X0s%:
5%

R4
RS

CARRY

ADDRESS OF THE CHARACTERISTICS DATA
FIRST DEVICE UNIBUS ADDRESS

SET - RAM MATCHES PACKET
CLR - RAM DOES NOT MATCH PACKET

IMPLICIT QUTPUT:

THE TABLE RAMDATA IS FILLED WITH THE
DATA HELD IN RAM,
RAMSIZ IS SET TO 8, OR 10. FOR PRAMPKT ROUTINE

SIDE EFFECTS:

SAVREG
MOV
MOV
CLR
JSR
JSR
MOvB
JSR
MOvVB
cHPa
8EQ
INC
INC
MOV
CMP
BLE
TST
BEQ
CLC

SeC
RTS

ORAMOATA ,R1
HRMCHBEG,R2
R3

PC ,CHKTSSR
PC,CHKTSSR
R2, TSDBH(RS)
PC,CHKTSSR
TSBAL(RS),(R1)
(R1)+,(R4)+
204

R3

R2

48, ,RAMSIZ

Re , 8RMCHEND -2
104

R3

304

50¢
PC

i SAVE THE GENERAL REGISTERS

1 ADDRESS TO SAVE
iBYTE ADDRESS OF
;CLEAR THE ERROR
1 WAIT FOR SSR

s WAIT FOR SSR TO
1 SELECT NEXT RAM
tWAIT FOR SSR TU

THE RAM DATA
FIRST RAM DATA
FLAG

SET
ADDRESS
SET

:READ THE RAM DATA
1 COMPARE TO EXPECTED

s BRANCH IF OK
1SET ERROR FLAG
i ADDRESS OF NEXT

RAM LOCATION

tASSUME NORMAL NOT SET

tREACHED END YET
i BRANCH TILL ALL

?
READ

iWAS AN ERROR FOUND 7

tBRANCH IF NOT

i CLEAR CARRY TO SHOW ERROR

1 AND EXIT

1 SHOW GOOD COMPARE

{RETURN

SEQ 64



CZTKEA TK25 FRT END FUNC #1

CKMSG

2171
2172
2173
<174
2175
2176
2177
2178
2179
2180
2181
2lae
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
<210
2211
2212
2213
2214
2215
2216
2217
2218
2219
<220
22
2222
c2?3
2224
2225

- COMPARE WRITE CHAR. MESSAGE BUFFERS

HE

LSBTTL

N5

MACRO M1200 20-APR-84 0B:12 PAGE 49

CKMSG - COMPARE WRITE CHAR. MESSAGE BUFFERS

H
tROUTINE TO COMPARE A WRITE CHARACTERISTICS EXPD AND RECY

1BUFFER.

THE EXP

ECTED AND RECEIVED BUFFRRS ARE STORED FOR

; ERROR PRINT ROUTINES.

H
i INPUT

L]
i
H

OUTPUT ;

e Br me We w2 Bu Be we Bk B+ B

011032
011032
011036
011042
011046
011052
011054
011060
011062
011064
011066
011070
011074
0i1100
011102
011104
011106
011112
011116
011120
011126
011130
0111354
011136
011140
011142
Ol11144
Q11146
011150

010037
010137
005737 Q03102

001403

004737 020112

010001

005004 10%:
005003
010205
011264
011164
022221
001401
005203
062704
020427
003764
032765
001403
020427 000016

003755

005703 50%;
001402

000241

000401

000261 55%;
Q0207 60%:

002250
002252

002266 154
002432

000002 254
000014

000270 Q00012

;-
CKMSG: :

RO
R1

CARRY

EXPMSG
RECMSG
RCVHIADD
RCVLOADD

SAVREG
MOV
MOV
TST
BEQ
JSH
MOV
‘LR
CLR
MOV
MOV
MOV
CHP
BEQ
INC
ADD
CMP
BLE
BIl
BEQ
CHP
BLE
YsS1
BEQ
wC
axt
S5EC
RTS

RECV MESSAGE BIFFER HIGH ORDER ADDRESS
RECV MESSAGE BUFFER LOW ORDER ADDRESS
EXPD MESSAGE BUFFER ADDRESS

SEi - MESSAGE BUFFERS MATCH
CLR -MESSAGE BUFFERS DON'T MATCH

IMPLICIT OUTPUT:

BUFFER IS SET TO EXPD DATA
BUFFER IS SET TO RECV DATA
SET TO HIGH ORDER ADDRESS QOF RECV
SET TO LOW ORDER ADDRESS OF RECY

$SAVE R1-R5 UNTIL NEXT RETURN

RO ,RCVHIADD 1 SAVE RECV HIGH ADDRESS

R1,RCVLOAD 1 SAVE RECV LOW ADDRESS

KTENABLE : TESTING ABOVE 28K?

10¢ 1BR IF NO

PC,SETMAP 1RETURN ADDRESS BIASED TO PAR6 IN RO
RO,R1 1GET RETURNED ADDRESS BIASED TO PAR6
R4 iWORD IN BUFFFR

R3 1CLEAR ERROR SEFN FLAG

R2,RS5 .SET EXPD BUFFER ADDRESS

(R2),EXPMSG(R4) ;SAVE EXPD FOR ERROR REPORTY
(R1) ,RECHMSG(R4) ;SAVE RECYV FrOR ERROR REPORT
(R2)+,(R1)+ {EXPD EQUAL RECV?

29 1BR IF YES
R3 1SET ERRGR SEEN FLAG
@2, R4 1POINT YO NEXT WORD ADDRESS

R4,e14 1DONE FIRST 7 WORDS?

154 ;BR IF NO

EXCLEXTH  XST2(R5) 1 IS EXTENOED FEATURES SET IN EXPD?
S50% 1BR IF NO

R4,016 ;DONE LXTENDED FEATURES WORD?
15 +BR IF NO
R s ANY ERROPS SEEN?
55% 1BR IF NO
1SET FAILURE
604 }
1SET SUCCESS
PC 1RETURN

SEQ 65



CZTKEA TK25 FRT END FUNC ¢1)

CHMSGe

2227
2228
2229
2230
2231
<232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2226
2257
2258
2259

2260
2261
2262
2263
2264
2265

2267
2268
2269
2270
2271
22172
2273
2274
2275
2276
2217

2278

011152
011152
011156
011162
011164
011170
011170
011174
011200
011202
011204
011210
011214
011220
011224
011226
0l1232
011234
011236
011240
011244
011250
0112%2
011254
011256
011262
011264
011266
011270
Q112172

020327
003412
012703

012746
012746
010600
104417
062706
010037
010137
003737
001403
OCA737
010001
003004

005005
111274
111164
122221
001401
005205
062704
020403
002001
000764
005705
Q01402

000144
000144
011304
000001

000004
002230
002232
003102

020112

002266
002432

000001

B6

JACRO M1200 20-APR-84 Cu:l2 PAGE 50
- COMPARE EXPD RECV MESSAGE BUFFERS

(4

SBTTL

CKMSG2 - COMPARE EYPD RECYV MESSAGE BUFFERS

[

)ROUTINE TO COMPARE AN EXPECTED AND RECEIVED MESSARGE
tBUFFER, THE EXPECTED AMD RECEIVED BUFFERS ARE STORED FOR
1ERROR PRINT ROUTINES,

]
1 INPUT :

QUTRUT :

KMSG21 ¢

5%:

104:
154

254,

204

RO
R1
R2
R3

CARRY

EXPMSG
RECMSG

RCVHIADD

i

|

}

}

1

:

i

}

1

¥

3

s IMPLICIT OQUTPUT:
)

t

}

:

‘ RCVLOADD
1

)

c

SAVREG
ce
BLE

PRINTF

RECV MESSAGE BUFFER MIGH ORDER ADDRESS
RECY MESSAGE BUFFER LOW ORDER ADDRESS
EXPD MESSAGE BUFFER ADDRESS

NUMBER OF BYTES TO COMPARE

SET - MESSAGE BUFFERS MATCH
CLR - MESSAGE BUFFERS DON'T MATCM

BUFFER IS SET TO EXPD DATA
BUFFER IS SET TO RECV DATA
SET TO MIGH ORDER ADDRESS Of RECV
SET TO LOW ORDER ADDRESS OF RECY

1SAVE R1-R5 UNTIL NEXT RETURN
R3,8RECMSG-EXPMSG, 880 IS COUNT ABOVE MAX ALLOWED?

S 1880 BR IF NO

®RECMSG -EXPMSG RS, 880

SDEBUGHSG 1 880

QOEBUGMSG, -(SP)

'1. '(Sp)

SP,RO

CIPNTF

4 ,5P

RO ,RCVHIADD 1 SAVE RECY MIGH ADDRESS

R1,RCVLOAD 1SAVE RECYV LOW ADDRESS

K TENABLE 1TESTING ABOVE 28K?

104 18R IF NO

PC,SE THAP IRETURN ADDRESS BIASED YO PAR& IN RO
RO,R1 1GET RETURNED ADDRESS BIASED 10 PRARg
R4 1WORD IN BUFFER

RS 1CLEAR ERROR SEEN FLAG

(R2) ,EXPMSG(R4A) ;SAVE EXPD FOR ERROR REPORT
(R1),RECMSG(RA) 1SAVE RECY FOR ERROR REPORT

(R2)+,(R1)+ 1EXPD EQUAL RECV?

e | 1BR IF YES

RS $1SET ERROR SEEN FLAG
41 ,R4 1POINT TO NEXT BYTE
R4 ,R3 1OONE ALL BYTES?

3014 1BR IF YES

154 ;100 NEXT BYTE

RS 1ANY_ERRORS SEEN?

=21} 1BR IF NO

SEQ 66



Co6

EANSES T 2CofBARENXBEMIzAY MessREERBUPAERE 20-APR-84 08:12 PAGE 50-1 SEQ 67
2279 011274 000241 cLe JSET FAILURE
2580 011276 000401 8R 60+ ;
2281 011300 000261 sS4, SEC JSET SUCCESS
2282 011302 000207 80%: RIS  PC /RETURN
2283
2284 011304 120 122 117 DEBUGMSG: ,ASCIZ *PROGRAM INTERNAL ERROR -CKMSG2 MESSAGE BUFFER EXCEEDED-';a80
2285 011374 0845 116 045 FERCH: .ASCII /#NWA sse/
2286 011405 040  OA0 124 ERCM: .ASCIZ / TSSR ERROR CODE REC'D = /
2287 011440 056 056 056 SINSG: .ASCIZ /.... AFTER DOING SOFT INIT/
2288 011473 124 105 123 TINERR: .ASCIZ /TEST: .,./

.EVEN



D6

CANSES TCoRBRRE BAENRE) nesHAERUIRRRE 20-4PR-84 08112 PAGE 51

2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307

2308
2309
2310

2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323

2324
2325
2326
2327
2328
2329
2330

2331
2332
2333
2334
2335
2336
23%7
2338
2339
2340
2341

011506
011506
011506
011312
011516
011516
Q11516

011520
011520
011520
011524
011530
011534
011540
011542
011546
011546
011546

004737
004737

104423

004737
012700
004737
013700
005001
004737

104423

005264
017776

005264
000004
006712
002716

013702

'Q

i

1PRINT ROUTINE
}

1 INPUT 3

i

) Ri

i
i SIDE EFFECTS:
)

I

:

‘-
BGNMSG
JSR
JSR
ENDMSG
TRAP

SFIMSG::

L10003:

TO FATAL SOFT INIT ERRORS

CONTENTS OF TSSR AT ERROR

EXECUTES DROP UNIT TO CEASE TESTING

SFIMSG

PC,.PRITSSR 1PRINT CONTENTS OF TSSR REGISTER
PC,CKDIOP 1DROP UNIT, IF ALLOWED

C#MSG

14
tPRINT ROUTINE TO PRINT THE CONTENTS OF
1TSSR AND A COMMAND PACKET OTHER THAN GEY STATUS CUMMAND PACKET,

}
t INPUTS;

H

3 Rl
1 R4
H
‘-

BGNMSG

JSR
MOV
JSR
MOV
CLR
JSR
ENDMSG

TRAP

PKTSSRy:

L10004:

TSSR CONTENTS
ADDRESS OF COMMAND PACKET

PKTSSR

PC.PRITSSR tPRINT THE CONTENYS OF TSSR REGISTFR
¢4 ,R0O iINO. OF WORDS IN PACKET

PC,PRIPKT 1PRINT THE CONTENTS OF COMMAND PACKET
MESBFA,RO +ADDRESS OF MESSAGE BUFFER

R1 PASSUME NO HIGH MEMORY

PC,.PRMESS IPRINT THE MESSAGE BUFFER ALSO

C$MSG

L
tPRINT ROUTINE TO PRINT THE CONTENTS OF
1 TSSR AND A GET STATUS COMMAND PACKET,

!
1 INPUTS

}

i Rl
t R4
i
;-

TSSR CONTENTS
ADDRESS OF COMMAND PACKET

SEQ 68



00

4
K

TKEA TK25 FRT END FUNC &
MSGe

2342
2343

2344
2345
2346
2347

348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359

2360
2361

2362
2363
23564
2365
2366
2367
2368
2369
2370
2871
2372
2373
2374
<375
2376
2377

2378
2379
2380
2381
2x82

2383

- COMPARE

011550
011550
011550
011554
011560
011564
011564
011564

011566
011566
011566
O11572
011572
0ll572

011574
011574
011574
011600
011602
011604
011610
011610
011610

EXPD RE

004737
012700
QoA 37

104423

MACR
MESSRGE

005264
000002
006712

004737 005264

1044235

004737 005264

010200
010301
004737

104423

013702

RGNMSG
PKTGETS::

JSR

MOV

JSR

ENDMSG

TRAP

L10005:

E6

SUPéEOO 20-APR-84 08:12 PAGE 51-1

PKTGETS

PC,PRITSSR iPRINT THE CONTENTS OF TSSR REGISTER
LY INO. OF WORDS IN GET STATUS PACKET
PC,PRIPKT iPRINT THE CONTENTS OF COMMAND PACKET
C$MSG

i1+
1PRINT TSSR ERRORS FOR INITIALIZATION YESTS

3
s INPUTS
}
i R1
! R4
1 -
BGNMSG
SFFMSG:
JSR
ENOMSG
L10006:
TRAP
LSBTTL
3#

TSSR CONTENTS
ADDRESS OF COMMAND PACKET

SFFMSG

PC,PRITSSR tPRINT CONTENTS OF TSSR REGISTYER
C#MSG

PKTMES - PRINT TSSR AND MESSAGE BUFFER

L
tPRINT ROUTINE TO PRINT THE CONTENTS OF TSSR AND MESSAGE
{BUFFER FOR ERROR REPORTS

H
i INPUTS
R).

R2
R3

e we @ B W W

BGNMSG

JSR
MOV
HOV
JSR
ENDMSG

TRAR

PKTMES: :

L10Q07;

CONTENTS OF TSSR
LOW OPDER MESSAGE BUFFER
HIGH ORODER MESSAGE BUFFER ADDRESS

NOTE: R3 IS IGNORED IF KTENABLE FLAG 1S CLEAR

PKTMES

PC.PRITSSR iPRINT CONTENTS OF TSSR
R2 ,R0O 1LOW ORDER ADDRESS

R3,RL t#IGH QRDER ADDRESS
PC,PRMESS 1PRINT THE MESSAGE BUFFER
C$MSG

HEQ 69



TKEA TK25 FRT END_FUN

EZDSSR

2385
2386
2387
<388
2389
2390
2391
2392
2393
2394
2395
2396
2397

2398
<399
2400
2401

2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416

2417
2418
2419

2420
cdz2l

- PRINT

011612
cilele
011612
011616
0lie6z2
011626
011626
011626

011630
011630
0116X0
011634
011640
011640
011640

TESY ADSRESS AND T

004737
016501
004737

007646
000000
005264

104423

012700 000007
C04737 015246

104423

H

CR
S5

LSBTTL
it
1PRINT ROUTINE

Fo6

8 M1200 20-APR-84 08:12 PAGE 52

ADDSSR - PRINT TEST ADDRESS AND TSSR
TO PRINT THE CONTENTS OF

1 TSSR AND A MEMORY TESY ADDRESS

i
+ INPUTS ;

H

i RS

H ERRHI
- ERRLO
H

BGNMSG
ADDSSR::

JSR

MOV

JSR

ENOMSG
L10010:

TRAP

.SBTTL

3 ¢

i
1PRINT ROUTINE

FIRST DEVICE UNIBUS ADDRESS
HIGH ORDER MEMORY TEST ADDRESS
LOW ORDER MEMORY TEST ADDRESS

ADDSSR

PC.PRITADD 1PRINT MEMORY TEST ADDRESS
TSSR(R5),R1 1GET CURRENT TSSR

PC,PRITSSR {PRINT THE CONYENTS OF TSSR REGISTER
CEMSG

MSGEXP - PRINT WRITE CHAR. EXPD-RECV MESSAGE BWFERS

TO PRINT WRITE CHARACTERISTIC MESSAGE BUFFER

$
tIMPLICIT INPUTS:

EXPMSG
RECMSG

EXPECTED MESSAGE BUFFER
- RECEIVED MESSAGE BUFFER

RCVLOADD- RECEIVED MESSAGE BUFFER LOW ORDER ADDRESS

;
!
i
} RCVHIADD - RECEIVED MESSAGE BUFFER HIGH ORDER ADDRESS
‘
H

BGNMSG
MSGEXP: :

MOV
5% JSR

ENDMSG
L10011:

TRAP

MSGEXP

47,RO
PC,PRMSGEXP

JASSUME NO EXT FEATURES
{PRINT EXPD/RECY MESSAGE BUFFERS

C4MSC

SEQ 70



I

2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2413
2434
2435

2436

2437

2438
2439
2440

2441
2442
2443
2444

ZIKEA TK2
FEXP

011642
0l1l642
011642
011642
011644
011650
011654
011656
011660
011664
011664
011670
011674
011676
011700
011704
011706
oil1v1e
011712
011712
011714
011763

5 FRT EN
CERIRT ETRo Y

010146
012746
012746
010600
104415
062706

012746
012746
010600
104415
062706
010100
004737

104423
045
045

011714
000002
000006
011763
000001
000004
015616

116
11¢€

66

?QCRO M1200 20-APR-84 08:12 PAGE 53

LSBTTL

HRJ

FIFEXP - PRINT FIFO EXP/RECY DATA

i
s PRINT ROUTINE TO PRINT FIFO EXP/RECV DATA

}
: Ri

BYTE COUNT

i
t IMPLICIT INPUTS:

t EXPMSG
i RECMSG
;-

BGNMSG
FIFEXP; :

PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
TRAP
RDO
MOV
JSR
ENOMSG
L10012:
TRAP

045 FIFIMSG:
045 FIF2MSG:
EVEN

EXPECTED MESSAGE BUFFER (CONTAINS FIFQ DATA ONLY
RECEIVED MESSAGE BUFFER (CONTAINS FIFO DATA ONLY)

FIFEXP

oF IFIMSG,R1 1PRINT BYTES TRANSFERRED
Rll.(sp)

OF IFIMSG, -(SP)

‘2. -(Sp:‘

SP,RO

C4PNTX

#6,5P

oF IF2MSG t PRINT HEADER MSG

oF IF2MSG, -(SP)

01. '(Sp)

SP,RO

CIPNTX

44 ,SP

R1.RO sGET BYTE COUNT
PC,PRBYTEXP tPRINT FIFQ BYTES IN ERROR

C$MSG
ASCIZ '«NsdA NUMBER OF BYTES TRANSFERRED = #D2'
.ASCIZ '#N#A FIFO DATA BYTES IN ERROR:'’

SEQ 71



CZTKEA TK25 FRT END FUNC &1

MACRO M

MACR
MSGSTAT - PRINT STATUS HEADER AND MESSA

2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
22457
2458
2459

2460
2461
2462
2463

012022
012022
012022
012026
012030
012032
012032
012034
012040
012042
012044
012050
012052
012056
012062
012062
012062

2468

2469 012064

2470 012102

2471 012144

2472 012235

2473 012326

2474 012417

2475 Oiz46l

2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492 012536
012536

2493 012536 012701 012600

012701
012100
001410

012064

010046
012746
010600
104415
062706
000766
012700
004737

000001

000004

000012
015246

2464
2465
2466
2467

104423

012102
045
045
045
045
045
045

012144
116
116
1lle
116
116
116

012235
045
045
045
045
045
045

HE

1200 20 RPR 84 08:12 PAGE 54
-E BUFFER

.SBTTL MSGSTAT - PRINT STATUS HEADER AND MESSAGE BUFFERS

HRJ

:
+PRINT RCUTINE TO

:
it IMPLICIT INPUTS:

PRINT MESSAGE BUFFER EXPD/RECV

i
H EXPMSG - EXPECTED MESSAGE BUFFER
i RECMSG - RECEIVED MESSAGE BULFFER
H RCVHIADD- RECEIVED MESSAGEF “UFFER MHIGH ORDER ADDRESS
3 RCVLOADD- RECEIVED MESSAGE BUFFER LOW ORDER ADDRESS
:-
BGNMSG MSGSTAT
MSGSTAT: :
MOV @STATCOD, R sASCII ADDKESS TABLE
10%: MOV (R1)+ RO tDONE ALL MSG LINES?
BEQ 204 1BR IF YES
PRINTX RO tPRINT STATUS BIT NAMES
MOV RO, -(SP)
MOV &1, -(SP)
MOV SP,RO
TRAP CHPNTX
4DD #4,5P
B8R 104 100 ANOTHER MSG LINE
20%; MOV €10, ,RO iNUMBER OF WORDS IN A READ STATUS BUFFER
JSR PC,PRMSGEXP {PRINT EXPD/RECV MESSAGE BUFFERS
ENDMSG
L10013:
TRAP C$MSG
STATCQOD: . WORD 1$4,24.34,.48,54,64,0
1¢: ASCIZ '«NsA Tape Bus Signals in Word 08;'
c$: . ASCIZ 'sNsA PARERR<15> TIEOT «12> IFMK <9> JIRDY<6> JIRWD<2>'
3¢: .ASCIZ 'wNWA IRESV2<14> TIDENT<11> IHER <«8> IONL<5> IFBY<l>'
44: ASCIZ 'wiNsA IRESV1<13> ICER <10> ISPEED<¢7> ILDP<4>» IFPT<O!
5%: ,ASCIZ 'wNWA Tope Bus Signals in Word #9:'
6‘:.ASCIZEVE:N1A DATMIS<7> ILW<6> OQUTRDY<S> TINRDY<4>5'

+SBTTL  MSGLOOP - PRINT LOOPBACK HEADER AND MESSAGE BUFFERS

H +
H
{PRINT ROUTINE TO PRINT MESSAGE BUFFER EXPD/RECV
}
s IMPLICIT INPUTS:
: EXPMSG - EXPECTED MESSAGE BUFFER
) RECMSG - RECEIVED MESSAGE BUFFER
i RCVMIADD - RECEIVED MESSAGE BUFFER HIGH ORDER ADDRESS
; RCVLOADD - RECEIVED MESSAGE BUFFER LOW ORDER ADORESS
H

BGNMSG MSGLOOP
MSGLOOP: :

2L0O0PCOD, R},

MOV tASCII ADDRESS TABLE

SEQ 72



CZTKEA TK2S5 FRT END FUNC 21

MSGLOOP

2494
2495
2496

2497
2498
2499
2500

2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511

012542
012544
012546
012546
212550
012554
012556
012560
012564
012566
012572
012576
012576
012576

012600
012620
012673
012772
013071
013170
013267
013366

012100
001410

010046
012746
010600
104415
062706
000766
012700
004737

1044¢3

012620
045
045
045
045
045
045
045

000001

000004

000012
015246

012673
116
116
116
116
116
116
116

Lo

MACRO M1200 20-APR-84 08:12 PAGE 54-1
- PRINT LOOPBACIK HEADER AND MESSAGE BIFFERS

012772
045
045
045
045
045
045
045

10%: MOV (R1)+,R0O tDONE ALL MSG LINES?

BEQ 204 tBR IF YES

PRINTX RO tPRINT STATUS BIT NAMES

MOV RO, -(SP)

MOV 21, -(5P)

MOV SP,RO

TRAP CEPNTX

ADD 24 ,5P

BR 104 100 ANOTHER MSG LINE
204 MOV €10, ,RO tNUMBER OF WORDS IN A READ STATUS BUFFER

JSR PC,PRMSGEXP tPRINT EXPD/RECV HESSAGE BUFFERS

ENDMSG
L10014;

TRAP C$¢MSG
LOOPCOD: . WORD 14,2%,34,44,5¢4,64,7%,0
1$:.ASCIZ 'sNeA Tape Buw Loopback Signals in Word #8:°
23:.ASCIZ 'vN®A PARERR< 15> IRESV2<14> IRFSV1¢13>!
38: . ASCIZ 'dNsA IMISP=>IEQT<c12> IWRT»>TIDENT<11> IREV =>ICER <10>’
44%: ASCIZ 'eNSA IWFM =>IFMK<09> IEQIT=>IHER <~08> IFAD =>ISPEED<07>'
S$:.ASCIZ 'sNWA ITADO=>IRDY<06> ITADY=>IONL <05»> IERASE=>ILDP <04>'
68:.ASCIZ 'wNWA TREW »>IDBY<0O3> IRWL =>IRWD <02> IFEN =>IFBY <Q1>'
73:.ASCIZEVé§NiA IGO =>»XIFPT<0Q0>!

SEQ 73



CZTKEA TK25 FRT END FUNC @l

MSGSUB

2513
2514
2515
2516
2517
2518
2519
2520
2521
252c
2523
2524
2525
2526

2527
2528
2529

2530
2531
2532
2533
2534
2535
2536
2557
2538
2539
2540
2541
2542
2543
2544
2545
2546
<547

2548
2549
2550
2551
2552

2553

013414
013414
013414
013420
013424
013424
013424

013426
013426
013426
013432
013436
013442
013446
013446
013446

012700
004757

104423

004737
013701
0137¢2
004737

104423

000012
015246

007532
002176
002200
007314

JO

MACRO M1200 20-APR-84 08:12 PAGE 55

- PRINT WRITE SUBSYSTEM MESSAGE BUFFER

+SBTTL  MSGSUB - PRINT WRITE SUBSYSTEM MESSACE BUFFER

2 *

i
tPRINY ROUTINE TO PRINT MESSAGE BUFFER EXPD/RECV
i

H
i IMPLICIT IMNPUTS:

i
i EYPMSG - EXPECTED MESSAGE BUFFER

: RECMSG - RECEIVED MESSAGE BUFFER

: RCVHIADD - RECEIVED MESSAGE BUFFER HIGH ORDER ADDRESS
; RCVLOADD- RECEIVED MESSAGE BUFFER LOV ORDER ADDRESS
i

BGNMSG  HSGSUB

MSGSUB:
MOV 210, ,RO 1SIZE OF WRITL LUBSYSTEM BUFFER
JSR PC,PRMSGEXP 1PRINT EXPD/RECYV MESSAGE BIWFFERS
ENDMSG

L10015:

TRAP C$MSG

SBTTL MEMADD - PRINT MEMORY ADDRESS DATA ERROR

i+

i

tPRINT ROUTINE TO PRINT MEMORY ADDRESS DATA COMPARE ERROR
1

{ IMPLICIT INPUTS:

;

H ERRHI - MEMORY ERROR HIGH ORDER ADDRESS

: ERRLO - MEMORY ERROR LOW ORDER ADDRESS

; ExP - EXPECTED DATA

i RECV - RECEIVED DATA
BGNMSG  MEMADD

MEMADD: ;
JSR PC,PRIADD 1PRINT HMORY ADORESS IN ERROR
MOV EXPO,R1 tGET EXPD DATA
MOV RECV,R2 JGET RECEIVED DATA
JSR PC.PRIXOR tPRINT EXPOD/RECY
ENDMSG

L10016:

TRAP CEMSG

SEQ 74



CZTKEA TKZ25 FRT END FUNC &1

PRAMPKT

2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
25738
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588

2589
<590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601

01345
013450
013454
013460
013462
013464
013466
013472
013476
013506
013512
013520
013526
013526
013530
013534
013540
Q13542
014546
013%52
013554
013556
013562
013564
013570
013572
013576
013600
013602
013606
013610
013614

0L3616

012701
005002
122124
001000
116105
116403

042703
116137
116437

010346
013746
013746
010246
012746
012746
010600
104414
062706
005202
005737
001404
020237
003731
000403
020227
00272%
0CZ o457
000207

045

002206

177717
1777177

177400

177777
177777

002176
002200
013616
000005
000014
002246
002246

000010
002246

116

I<6

MACRO M1200 20-APR-84 08:12 PAGE 56
- PRINT RAM AND PACKET DATA

002200
002176

Q45

.SBTTL  PRAMPKT - PRINT RAM AND PACKET DATA

S

i
i PRINT ROUTINE TO DISPLAY RAM/PACKET DATA
tWHEN THE RAM DATA DOES NOT MATCH,

:TNPUTS:

: R4 POINTER TO COMMAND PACKET
EIHPLICIT INPUTS:

: RAMOATA DATA AS READ FROM THE RAM
i RAMSIZ NUMBER OF BYTES IN PACKET

: IF RAMSIZ=0 THEN DEFALLTY YO 8,
i

IMPLICIT OUTPLUTS:
; RAMSIZ SET T0 O

PRAMPKT ;
SAVREG 1 SAVE R1-R5 UNTIL NEXT RETURN
MOV ORAMOATA,R1 ;DATA FROM THE RAM
CLR R2 1 INIT BYTE NUMBER
5%. cHPB (R1)+,(R4). 1 COMPARE EXPECTED, RECEIVED
BNE 74 1BR IFf NO MATCH
74$: MOV8 -1(R1),R5 1GET RECV RAM DATA
MOVB -1(R4) R3 1GET EXPD PACKET DATA
XOR R5,R3 i XOR EXPD/RECV
BIC #177400,R3 1LOW BYTE OMLY
MOve -1(R1),RECV i1GET RECEIVED RAM DATA
MOve -1(R4),EXPD 1GET EXPECTED RAM DATA
PRINTYB #RAMASC,R2,RECV,EXPD,R3
MOV R3, -(SP)
MOV EXPD, -(SP)
MOV RECV, -(SP)
MOV R2, -(SP)
MOV HRAMASC, -(SP)
MOV 85, -(SP)
MOV SP,RO
TRAP CtPNTB
ADD ¢14,5P
10¢: INC R2 1UPDATE BYTE COUNT
TST RAMSIZ i{DSFARLT TO B.7
BEQ 154 1BR IF YES
CMP R2,RAMS1? 1DONE ALL BYTES?
BL.E 5% ;BR IF NO
BR 254 i
15%: cHP R2, 08, 1DONE DEFAULT NUMBER OF BYTES?
20%: BLTY S5t 1BR IF NO
25%: ClLR RAMSIZ 1SET DEFAULT RAMSIZ
RTS PC 1RETURN

RAMASC .gggéz ‘HNMA  BYTE: #D2¥A RAM: #03%A Packet: #03%A XOR:w03:

SEQ 75



ok

TKEA TK25 FRY
MESS - PRINT

2603

2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620 013702

2621 013702

2622 013706

2623 013712

2624 013714

2625 013720

2626 013722

2627 013724

2628 013726

2629 013730

2630 013732
013732
013734
013736
013742
013746
013750
013752

2631 013756

2632 013762

2633 013764
013764
013770
013774
013776
014000

2634 014004
014004
014010
014014
014016
014020

2635 014024

2636 01402¢

2637 014030

2638 014032

2639 014034

2640 014040

2641 014042

2642 014042

END FUN
ONTENT

010537
010005
005737
001001
005001
010103
006100
006101

010546
010146
012746
012746
010600
104415
062706
022715
001010

012746
012746
010600
104415
62706

012746
012746
010600
104415
062706
005004
010501
010300
001403
004737
010005

§ OF MESSAGE 8

010642
003102

014540
000003

000010
1727777

014460
000001

000004
014605
000001

000004

020112

.SBTTL

HRJ

L6

M1200 20-APR-84 08:12 PAGE 57
UFFER

PRMESS

- PRINT CONTENTS OF MESSAGE BUFFER

H
1 THIS ROUTINE PRINTS THE CONTENTS OF
1 THE 7 WORD MESSAGE BUFFER RETURNED BY THE

‘TK‘ES&
§
$ INPUT :

RO
R1

- @ @ We e @me

PRMESS :

SAVREG
MOV
MOV
TST
BNE
CLR
MOV
ROL
ROL
PRINTX
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
cHP
BNE
PRINTX
MOV
MOV
HOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
TRAP
ADD
CLR
MOV
MOV
BEQG
JSR
MOV

PRINTX

10%:

19%:

20$;

LOW ORDER ADDRESS OF MESSAGE BUFFER
HIGH ORDER ADDRESS OF MESSAGE BUFFER

R5,RAMRSH
RO,R5
KTENABLE

104

Rl

R1,R3

RO

R1

#PROASC ,RL,R5
Rs."(sp)
Rlc'(sp)
#PROASC, -(SP)
43, -(SP)
SP,RO

CEPNTX

€10,5P
&177177,(R5)
153

MESBFN
SMESBFN, ~(SP)
o1, -(5P)
SP,RO

CHPNTX

o4 ,SP

MPRI1ASC
#PRLASC, -(SP)
#1. '(Sp)
SP,RO

CIPNTX

&4 ,5pP

R4

R5.R1

R3,R0O

204

PC,SETHMAP
R2,RS

#MESHEA,(R3 )+

NOTE: R1 IS IGNORED IF KTENABLE FLAG IS CLEAR
; THIS ROUTINE IS NORMALLY CALLED FROM A PRINT ROUTINE

1 SAVE THE REGISTERS

tSAVE DEVICE REGISTER POINTER

i SAVE LOW ORDER ADDRESS

t ADDRESS ABOVE 28K?

1BR IF YES

+SET HIGH ORDER ADDRESS TO O

s SAVE HIGH ORDER ADDRESS

sSHIFT BIT1S 10 C BT

s;SHIFT TO HIGH DRDER FOR PRINTOUT
tPRINT MESSAGE BUFFER ADDRESS

tMESSAGE BUFFER HULL OF ONES
iBR IF BUFFER 1S PROBABLY OKAY
i "MESSAGE BUFFER PROBABLY NOT VALID"

tPRINT HEADER FOR CONTENTS

INUMBER OF THE NEXT WORD

1COPY LOW ORDER ADDRESS

;COPY MIGH OROER ADDRESS

tBR IF NOT ABOVE 28K

tSETUP PAR ADDRESS IN RO

tGET PAR FORMAT ADDRESS ABOVE 28K

tPRINT “MESSAGE BUFFER HEADER =

SEQ 76



BRYESS ' BRINT CONTENT

2643

2644

2645

2646

2647

2648

2649
2650
2651
2652

014042
014044
014050
014054
014056
014060
014064
014064
014066
014072
014076
014100
014102
014106
014106
014110
014114
014120
014122
014124
014130
014130
014132
014136
014142
014144
014146
014152
014152
014154
014160
014164
014166
014170
014174
014174
014176
014202
014206
014210
014212
014216
014216
014220
014224
014230
014232
014234
014240
014246
014250
014254
014254
014260
014264
014266
014270

012546
0l2746
012740
010600
104415
062706

012546
012746
012746
010600
104415
062706

012546
012746
012746
C10600
104415
062706

012546
Q27146
012746
010600
104415
062706

012546
012746
012746
010600
10441
062706

012546
012746
012746
010600
104415
062706

012546
012746
012746
010600
104415
062706
022737
001402
000137

012746
012746
010600
104415
062706

0F vess

014643
000002

000006

014710
000002

000006

014755
000002

000006

015022
000002

000006

015067
000002

000006

015134
000002

000006

015201
000002

000006
000001
014360
014362
000001

000004

M

002134

AGE BUF

F

1
F

e
E

s Lo

404§ :

0 20-APR-84

MOV
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
HOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
MOV
TRAFR
ADD
PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
PRINTX
MOV
MOV
MOV
MOV
TRAP
ADD
CHP
BEQ
JMP
PRINTX
MOV
MOV
MOV
TRAP
ADD

M6

J8:12 PAGE 57-1

(RS)+, -(SP)
OMESHEA, -(SP)
92, -(5P)
SP,RO

CHIPNTX

26 ,5P
QOATAFL,(RS)+
(R5)+, -(SP)
QDATAFL, -(SP)
€2,-(SP)
SP,RO

CsPNTX

&6, 5P
#RBPCRA, (RS)+
(RS)+, -(SP)
ORBPCRA, -(5P)
#2|"(Sp)
SP,RO

CHPNTX

&6, 5P
@XSOCON,(RS)»
(RS)“. _(SP)
@XSOCON, -(SP)
@2, -(SP)
SP,RO

CHPNTX

6, 5F
OXS1CON,(R5),
(R5)¢,-(SP)
OXS1CON, -(SP)
82, -(SP)
SP,RO

CEPNTX

@6, 5P
OXS2CON,(R5)+
(RS)" “(SP)
@XS2CON, -(SP)
‘02. "(SP)
SPL.RO

C$PNTX

&6, 5P

(RS)". '(Sp)
@XS3CON, -(SP)
o‘?n ‘(Sp)
SP,RO

CHPNTX

26, 5P

+1, TRANSTST
404

508

ORAMFHR
QRAMFHR, -(SP)
#1. ‘(Sp)
SP,RO

C$PNTX

&4, 5P

tPRINT

tPRINT

tPRINT

i PRINT

tPRINT

:PRINT

"DATA FIELD LENGTH

"RESIDUAL BYTE COUNTER

"XSTATO CONTENTS

"XSTAT1 CONTENTS

"XSTAT2 CONTENTS

“XSTATS CONTENTS

{1CHECK SOFTWARE P-TABLE
100 DUMP
tOON'T DO THE DUMP

n

"

u !

SEQ 77



NG

CZTKEA TK2%S FRT END FUNC #1 MACRO M1200 20-APR-84 08:12 PAGE 57-2 SEQ 78
PRHMESS - PRINT CONYENTS OF MESSAGE BUFFER
2653 014274 012737 000010 002246 MOV 96. ,RAMSIZ (RAM FIELD IS B BYTES LONG
2654 014302 012737 000020 010640 MOV 420, RAMHLD (tFIELD STARTS AT 20 OCTAL (10 HEX)
2655 014310 004737 010456 JSR PC,RAMER {READ AND PRINTY THEM
<656 014314 012737 000040 010640 MOV QA0 , RAMHLD tFIELD STARTS AT 40 OCTAL (20 HEX)
2657 014322 004737 (010456 JSR PC,RAMER tREAD AND PRINT THEM
2658 014326 012737 000060 010640 MOV @60 ,RAMHLD (FIELD STARTS AT 60 OCTAL (30 HEX)
2659 014334 004737 010456 JSR PC,.RAMER tREAD AND PRINT THEM
2660 014340 012737 000020 (02246 MOV #16. ,RAMSIZ tRAM FIELD IS SIXTEEN BYTES LONC
2661 014346 012737 000100 010640 MOV 2100, RAMHL.D tFIELD STARTS AT 100 OCTAL (40 HEX)
2662 014354 004737 010456 JSR PC .RAMER tREAD AND PRINT THEM
2663 014360 000207 50%; RTS PC {RETURN
2664 014362 045 116 045 RAMFHR: ,ASCIZ '#NeA ssessanss SPECIAL CONTROLLER RAM MEMORY DUMP mkdoknékiks!
2665 014460 045 116 045 MESBFN; ,ASCIZ '«#NWA [HESSAGE BUFFER CONTENTS PROBABLY NOT VALID!
2666 014540 045 116 045 PROASC: ,ASCIZ '+#N¥A Meesage Buffer Address = %01x05’
2667 014605 045 116 045 PR1ASC: .ASCIZ '#N#A Message Buffer Contents:'
2668
2669 014643 045 116 045 MESHEA: ,ASCIZ 'sNsA MHessa Buffer Header = €06
2670 014710 045 116 045 DATAFL: .ASCIZ 'wNeA Deta Field Length = %06’
2671 014755 045 116 045 RBPCRA: .ASCIZ '#NeA Residual Byte Lounter - 806’
2672 015022 045 116 045 XSOCON: .ASCIZ 'wN®A XSTATO Contents - %06’
2673 015067 045 116 045 XSICON .ASCIZ '#MdA XSTAT1 Contents = %06
2674 (15134 045 116 045 XS2CON. .AGCIZ 'dHNdA XSTAT2 Contents = w06’
2675 015201 045 116 045 XS3CON: .ASCIZ '+#NMA XSTAT3 Contents = %06

2676 .EVEN



CZYKEA TK25 FRT END FUNC o)

PRMSGEXP

2678
2679
2680
<681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
26732
2693
2694
2695
2696

2701

2702
2703
2704
2705
2706
2707
2708

2709
2710
2711
2712
2713

- PRINT EXPD/RECV MESSAGE BUFFERS

015246
015246
015252
015254
015260
015262
015266
015270
015272
015272
015274
015276
015302
015306
015310
015312
015316
015316
015322
015326
015330
015332
015336
015340
015344
0153%0
015352
015154
015364
015364
015366
015370
015372
015374
015400
01540,
015406
015410
015414
01541¢
015420
015422
015424

010005
013700
010004
013701
006100
006101

010446
010146
012746
012746
010600
104415
062706

0l2746
012746
010600
104415
062706
005004
012701
01702
011100
011203

010346
012246
012146
010446
012746
0le746
010600
104419
062706
005204
020405
002001
000752
Q00207

002252
002250

015426
000003

000010

015473
000001

002266
002432

015531
000005

000014

B/

MACRO M1200 20-APR-84 08112 PAGE 58

.SBTTL PRMSGEXP - PRINT EXPD/RECV MESSAGE BUFFERS

1+i 8

]
tROUTINE TO PRINT

i
] RO

!

H EXPMSG
i RECMSG
i RCVHIADD -
} RCVLOADD -
&

RMSGEXP : ¢

SAVREG

MOV
MOV

204 MOV

201, RTS

EXPECTED AND RECEIVED MESSAGE BUFFERS

- NUMBER OF WORDS IN BUFFER
[
1 IMPLICIT INPUTS:

RO,RS
RCVLOADD,RO
RO ,R4
RCVHIADD,R1
RO

R1
#PRMSGO,R1 R4
R‘. '(SP)

R1, -(SP)
#PRMSGO, -(SP)
43, -(SP)
SP,RO

CIPNTX

€10,5P
OPRMSGL
#PRMSGL, -(SP)
1, -(SP)
SP,RO

CIPNTX

&4, 5P

R4

SEXPMSG,R1
®RECHSG .. R
(R1),RO
(R2),R3

RO,R3

®PRMSG2, R4, (R1 )+

Rs. '(SP)
(ﬂz)'. ‘(SP)
(R1)s, -(SP)
R4, -(SP)
5, - (SP)
SP,RO
CIPNTX
*14,5P

R4

R4 RS

5014

209

PC

- EXPECTED MESSAGE BUFFER

- RECEIVED MESSAGE BUFFER

RECEIVED MESSAGE BUFFER MIGH ORDER ADDRESS
RECEIVED MESSAGE BUFFER LOW ORDER ADDPRESS

}SAVE R1-RS UNTIL NEXT RETURN
tSAVE NUMBER OF WORDS

IGET RECYV LOW ADDRESS

1COPY LOW ADDRESS

1GET RECV MIGH ADORESS

1SHIFT BITIS 1O C BIT

1SHIFT YO MIGH ORDER FOR PRINTOUT
1PRINT MESSAGE BUFFER ADDRESS

1PRINT HEADER FOR CONTENTS

INMBER OF THE CURRENT WORD
1IGET EXPD BUFFER ADDRESS
1IGET RECY BUFFER ADDRESS
1GET EXPD

1GET RECY

1 XOR EXPD/RECY

+(R2)+,R}

INUMBER OF THE NEXT

100ONE ALL YETY?

18R IF vES
100 ANQTHER
1RETURN

SEQ 79



C7

CZTKEA TK2S FRT END FUNC o1 MACRO M1200 20-APR-84 08112 PAGE 58-1 '
PRMSGEXP - PRINT EXPD/RECV MESSAGE BUFFERS ' 5£Q 80
2714
2715 015426 045 116 045 PRMSLO: ,ASCIZ ‘¥NWA Messags Buffer Address = 0105’
5716 015473 045 116 045 PRMSG1: .ASCIZ '#NWA Messsge Buffer Contents: '
2717 015531 045 116 045 PRMSG2: [ASCIZ 'WNWA WORD oWD2#A EXPD: WOGNA RECV: WOGXA XOR: %06

2neg



CZTKEA TK2S FRT END FUNC 21
PRBYTEXP - PRINT ERROR BYTES IN EXP/REC MESSAGE BUFFER

2121
2722
2723
2724
e7e5
21726
2127
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
cT47
2748
2749
2750
2751
2752
2753

2754
2755
2756
2757
2758
2759
2760
2761
2762
2763

015616
015616
015622
015624
015630
0135632
015636
015642
015644
015650
015654
015656
015662
015666
015676
015700
015702
0135706
015714
015716
015716
015720
015724
015730
015732
015736
015742
015744
015746
015752
015762
015764
015764
015774
015774
015776
016000
016002
016004
016004
016010
016014
016020
016022

010005
005037
005004
012701
012702
111100
042700
110037
111203
042703
110337

122122
001431
005237
023727
101023

010346
013746
013746
010446
012746
012746
010600
104415
062706

000404

005204
020405
002001
00071°7

013746
012746
012746
010600
104415

002264

002266
002432

177400
016164

177400
016166

002264
002264

016166
016164

016032
000005

000014

002264
016117
000002

000010

D7

MACRO M1200 20-APR-84 08:12 PAGE %9

,SBTTL PRBYTEXP - PRINT ERROR BYTES IN EXP/REC MESSAGE BUFFER

ROUTINE TO PRINT ERROR BYTES IN MESSAGE BUFFERS
ONLY THE FIRST 8 ERRORS ENCOUNTERED ARE PRINTED DUE TO SCREEN SPACE

- NUMBER OF BYTES IN BUFFER

- EXPECTED MESSAGE BUFFER
- RECEIVED MESSAGE BWFFER

1SAVE R1-RS UNTIL NEXT RETURN
}SAVE NUMBER OF BYTES

s INIT ERROR COUNT

INUMBER OF THE CURRENT BYTE
}GET EXPD BUFFER ADDRESS
}GET RECV BUFFER ADDRESS
1GET EXPD BYTE

1CLEAR UPPER BYTE

1SAVE FOR ERROR REPORT

tGET RECV BYTE

tCLEAR UPPER BYTE

;FOR ERROR REPORT

1 XOR EXPD/RECYV

1EXPD = RECV?

t1BR IF YES

tUPDATE ERROR COUNT
tPRINTED 87

sBR IF YES

#PRBMSG R4, PRBEXP ,PRBREC ,R3

;&
3
}
3
|
l RO
}
P IMPLICIT INPUTS:
i
i EXPMSG
i RECMSG
P -
PRBYTEXP: :
SAVREG
MOV RO .R5
CLR PRMNO
CLR R4
MOV SEXPMSG,R]
MOV #RECMSG,R2
20¢: MOVB (R1),RO
BIC ®+C<377>,RO
MOVB RO ,PRBEXP
MOVe (R2),R3
BIC #tC<377> ,R3
MOVB RS ,.PRBREC
XOR RO,R3
CHPB (R1)+,(R2)¢
BEQ 3019
INC PRMNO
cMHP PRMNO , 08,
BHI 304
2748 PRINTX
MOV R3,-(SP)
MOV PRBREC, -(SP)
HOV PRBEXP, -(SP)
MOV R4, -(5P)
MOV #PRBMSG, -(SP)
MOV 5, -(SP)
MOV SP RO
TRAP CIPNTX
ADD 014,5P
FORCEXIT 50%
BR 354
304
FURCERROR 278 ,NOTSSR
5%
INC R4
CHP R4 ,RS
SGE 504
B8R 20%
504 PRINTX #PRBTOT,PRMND
MOV PRMNQ, - (SP)
MOV #PRBTOT, -(SP)
MOV 02, -(SP)
MOV 5P .RO
TRAP CIPNTX

1 880
} 880

; 880

1880

INUMBER OF THE NEXT
JODNE ALL YET?

1BR IF YES

100 ANOTHER

IPRINT TOTAL ERRQR COUNY

SEQ 81



C2ZTKEA TK25 FRT END FUNC
PRBYTEXP - PRINT ERROR BYTES IN EXP/REC MESSAGE

2764
2765
2766
2767
2768
2769
2?70
2171

016024
016030

016032
016117

016164
016166

21

062706 000006

000207

045
045

000000
000000

116
116

E7

MACRO M1200 20-45PR-84 08:12 PAGE 59-1

045
045

PRBMSG ;
PRBTOT:

PRBEXP:
PRBREC:

FUFFER

ADD
RTS

.ASCIZ
.ASCIZ
.EVEN
. WORD
+WORD

46, SP
PC

‘ WNwA

tRETURN
BYTE owDesA EXPD: #C3I%A RECV: #03%A XOR: %03!

‘WNs#A NUMBER OF BYTES IN ERROR = #D2'

o)
0

JEXPD
tRECV

SEQ 82



CITKEA TS5 FRT END FUNC 41 MACRO M1200 20-APR-84 08:12 PAGE 60 SEQ 83
EXPREC - PRINT EXPD/RECV WORD DATA

2773 LSBTTL  EXPREC - PRINT EXPD/RECV WORD DATA
2774 1
2775 ;
27;6 iPRINT ROUTINE TO DISPL.AY EXPD/RECY DATA
2177 i
2778 t INPUTS :
2719 ;
2780 i R1 RECEIVED DATA
2781 H R2 EXPECTED DATA
2782 t
278% P -
2764
2785 016170 BGNMSG  EXPREC
016170 EXPREC::
2786 01617¢ 004737 Q07314 JSR PC,PRIXQR tPRINT THE DATA
2787 016174 ENDMSG
016174 L10017:
016174 104423 TRAP C$MS6
2788

2789



ZTKEA TK25 FRT END FUNC @ MACRO M1200 20-APR-84 08:12 PAGE 61 SEQ 84
XPBREC - PRINT EQQD/REEV éYTE DATA a

2791 SBTTL EXPBREC - PRINT EXPD/RECV BYTE DATA
2792 P
2793 i
279; i PRINT ROUTINE TO DISPLLAY BYTE EXPD/RECY DATA
279 H
2796 i
2797 ; INPUTS :
2798 )
2799 : R1 RECEIVED DATA BYTE
2800 1 Re EXPECTED DATA BYTE
2801 H
2802 s
2803
2804 016176 BGNMSG  EXPBREC
016176 EXPBREC::
2805 016176 QC4737 007164 JSR PC,PRIBXOR tFRINT THE DATA
2806 016202 ENDMSG
016202 L10020:
016202 1044235 TRAP CIMSG
2807
2808
2809
2810
281% .SBTTL RAMERR - PRINT RAM AND PACKET DATA
28l Pt
2813

H
3812 i PRINT ROUTINE YO DISPLAY RAM/PACKET DATA
81

i
2816 i INPUTS
2817 i

Sgig i R4 POINTER TO COMMAND PACKEY

L
2820 t IMPLICIT INPUTS:

2821
2822 RAMDATA DATA AS READ FROM THE RAM
RAMSIZ NUMBER OF BYTES IN PACKET

2823
2824 IF RAMSIZ=0 THEN DEFAWT TQ 8,

R
2825 ;
2826 t
2827 :
2828 :
2829 :
2830
2831 016204 BONMSG  RAMERR

016204 RAMERR; ;
2832 016204 Q04737 013450 JSR PC,PRAMPKT tPRINT RAM/PACKET DATA
2833 016210 ENDMSG

016210 L10021:

016210 104423 TRAP CMSG
2834
2835
ggg? LSBTYTL  RAMTADD - PRINT TEST ADDRESS, RAM AND PACKET DATA

;t
2838 3
gggg tPRINT ROUTINE TQ DISPLAY RAM/PACKET DATA
i

2841 1 INPUTS::

IMPLICIT OUTPUTS:
RAMSIZ SET TO O



ZTIKEA TK2S FRTY
AMTADD - PRINT

2842
28453
2344
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858

<859
2860
2861

2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876

c877
2878
2879
20880
2881

2882
<883
2884
2885
2886
2887
2888
2889
2890
2891
2892

016212
016212
0l1k212
016216
016222
016222
016222

0l6224
016224
016224
016230
016234
016240
016244
016244
016244

-/

TEST ADORESs, Rl AND PAGRET BATAT oF 08:12 PAGE 61-1

004737 007646
004737 013450

104423

042701 177400
042702 177400
004737 007440
004737 Q07314

104423

R4

RAMDAYTA
RAMSIZ

ERRHI
ERRLO

RAMSIZ

BN Bt W B B B B Be we B Wy e me s B

BGNMSG
RAMTADD: :

JSR

JSR

ENOMSG
L1o0g2:

TRAP

SBTTL

1 *
H
iPRINT ROUTINE

;

s INPUTS :

H

R1
R
R4

- B S e

BGNMSG
RAMEXP: :

8IC

BIC

JSR

JSR

ENDMSG
L10023:

TRAP

LSBTTL

I

i
1PRINT ROUTINE

POINTER TO COMMAND PACKET

IMPLICIT INPUTS:

LATA AS READ FROM THE RAM
NUMBER OF BYTES IN PACKET

IF RAMSIZ=0 THEN DEFAULT TO 8,
HIGH ORNDER TEST ADDRESS

LOW ORDER TEST ADDRESS

IMPLICIT OUTPUTS:

SET TO O

RAMTADD

PC.,PRITADD tPRINT TEST ADDRESS
PC,PRAMPKT tPRINT RAM/PACKET DATA
C4MSG

RAMEXP - PRINT RAM EXPD/RECV DATA

TO DISPLAY EXPD/RECV DATA

RECEIVED DATA
EXPECTED DATA
CONTROLLER RAM ADDRESS

RAMEXP

@tC<3775,R1
QtC<377>,R2

t SAVE EXPD RAM DATA BYTE
i SAVE EXPC RAM DATA BYTE

PC,PRIRAM tPRINT THE RAM ADDRESS
PC,PRIXOR 1 PRINT THE DATA
C$MSG

TIMEXP - PRINT TIMER A,B AND EXP/REC

TO DISPLAY EXPO/RECY DATA

tANC TIMER A,B HEADER MESSAGE

b
i INPUTS:

1
H R1
3 Re

RECEIVED DATA
EXPECTED DATA

SEQ 85



CZTKEA TK25 FRT END FUNC &1

TIMEXP

<893
2894
2895

2896

2897
2898

2813
2400
2901
2902

016216
018244
016246
016246
016252
016256
016260
016262
016266
016272
016272
016272

016274

012746
012746
010600
104415
062706
004737

104423

045

016274
000001

000004
007314

116

MACRO M1200 20-APR-84
- PRINT TIMER A,B AND EXP/REC

045

‘_

TIMEXP::

L10024:

TIMSGO:
EVEN

BGNMSG

PRINTX
MOV
MOV
MOV
TRAP
ADD
JSR
ENDMSG

TRAP

.ASCIZ

L7

08:12 PAGE 61-2 SEQ 86

TIMEXP

#TIMSGO tPRINT HEADER
#TIMSGO, -(SP>

21, -(5P)

SP,RO

C4PNTX

24 ,5P

PC .PRIXOR tPRINT THE DATA

C$MSG

'¥N#A TIMER A STATUS 1S IN BIT 3%NsA TIMER 8 STATUS IS IN BIT 2'



CZTKEA TK25 FRT END FUNC @1
BADSSR - PRIN" TSSR ERRORS ON DATA TRANSFERS

2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917

2918
2919
2920

2921
2922
2923

2924
2925

016374
016374
016374
016376
016402
016402
016404
016410
016414
016416
016420
016424
016426
016432
016437
016432
016434

010246
042702

010246
012746
012746
010600
104414
062706
012602
004737

1044:.3
045

177400

016434
0006002

000006 ¢
005264

116

MACRO M1200 20-APR-84 08:12 PAGE 62

.SBTTI. BADSSR - PRINT TSSR ERRORS ON DATA TRANSFERS

-

i
tPRINT ROUTINE FOR TSSR ERRORS ON DATA YRANSFERS

H

1 INPUTS::

i

% R1 CONTENTS 0OF TSSR

3 Re DATA WRITYEN (8 BITS)

a-
BGNMSG BADSSR

BADSSR::
MOV R2, -(SP) : SAVE DATA TRANSFERRED
BIC 4177400 ,R2 tGET JUST ONE BYTE
PRINTB @XFERASC,R2
MOV R2, -(5P)
MOV #XFERASC, -(SP)
MOV 2, -(SP)
MOV SP,RO
TRAP CSPNTB
ADD %6 ,5P
MOV (SP). R2 (RESTORE R2
JSR PC,PRITSSR tDECODE TSR CONTENTS
ENOMSG

L10025:;
TRAP CsMSG

045 XFERASC: LASCIZ '«N#¥A Data Transferred = %03’

seQ 87



ZTKEA TKSS FRT END

LOBAL SUBROUTINES

2927
2928
2929
2930
2931
2932
29%3
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973

016470
016470
016474
016502
016506
016512
016514
016520
016524
016526
016530
0le532
016534
016536

012765
004737
016500
010004
042704
052704
020400
001402
000241
000401
000261
000207

seCTION '

000000 000000
016744
000000

176277
002200

1</

MACRO M1200 20-APR-84 08:12 PAGE 63

+SBTTL GLOBAL SUBROUTINES SECTION
HIE R 4
; THE GLOBAL SUBROUTINES SECTION CONTAINS THE SI!SROUTINES

i THAT ARE USED IN MORE THAN ONE

;--

TEST,.

.SBTTL SOFINIT - SOFT INITIALIZE OF CONTROLLER

1 ¢

tROUTINE TO DO A SOFT INITIALIZE OF THE CONTROLLER
1BY WRITING INTO THE TSSR REGISTER., AFTER THE INIT,
: THE TSSR REGISTER IS TESTED FOR ERRORS. ANY ERRORS
tDETECTED SHOULD BE TREATED AS DEVICE FATAL ERRORS,

1

: INPUTS
RS

OUTPUTS:

RO
CARRY

MOV
JSR
BCS
ERRDF

Bh Ba WP R B B BE G B B W B WP B W Wr WE

SOF INIT::
SAVREG
MOV
JSK
MOV
MOV
BIC
BIS
coe
BEQ
cLC
BR

5% StC

104 RTS

ADDRESS OF FIRST REGISTER

CONTENTS OF

TSSR, IF¥ ERROR

SET IF INIT \'AS OKAY
CLEAR IF FATAL ERROR

CALLING SEQUENCE:

QADDRESS RS
PC,SOF INIT
CONTINUE

20, TSSR(RS)
PC,WAITF
TSSR(R5),RO
RO ,R4

tREPORY FATAL ERROR

i SAVE THE RtGISTERS

it DO THE INIT,

t WAIT FOR 4“.SR

+GET THE T55R REGISTER

1 START SETUP OF exXPECTED TSSR

#+C<HIADDR!QFL.> ,R4 ;CLEAR QUT UNUSED BITS

¢SSR !NBA ,R4
R4 ,RO

5%

104

PC

1R4 HAS EXPECTED CONTENTS

sONLY EXPECTED BITS SET ?

sBRANCH TIF OKAY

sCLEAR THE CARRY FOR ERROR
:+GO TO EXIT

+SET THE CARRf BIT

tRETURN TO CALLER

SEQ 88



EZTKEA T
HKAMB

2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2597
2998
2999
3000
3001
3002
3003
300"
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019

K25 FRT
- CHECK

016540
016540
016544
016546
016552
016554
016560
016562
016564
16570
016572
016576
016600
016604
016610
016612
016614
016620
016622
016626
016630
016632
016634
016636

EN

010004
032700
001004
032700
001023
000424
032700
001011
032700
001414
042704
020427
001007
000410
032720
001405
032700
001002
000241
0oNg401
00051
00007

100000
174077

000200
000040
177761
000016
000040
000006

SBTTL

;0

L/

FUNC &1 MACRO M1200 20-APR-84 08:12 PAGE 64
F92R FOR AMBIGUITS 08:12 PAGE 6

CHKAMB - CHECK TSSR FOR AMBIGUITY

i
1 THIS ROUT NE TESTS THE CONTENTS OF THE TSSR REGISTER

tFOR AMBIGUITY
iINPUT:

; RO
:OUTPUT:

. RO

CARRY

»r we ws wr @r W =

CHKAMB ;
SAVREG
MOV
BIT
BNE
BIT
BNE
HR
55 BIT
RNE
LIT
BCQ
BIC
cHP
BNE
BR
i0$: BIT
BEQ
BIT
BNE
40%; CcLC
BR
454 SEC
50%: RTS

CONTENTS OF TSSR

CONTENTS OF TSSR

SET - NO AMBIGUITY
CLR - AMBIGUOUS CONTENTS

RO,R4
#5C,RO
St

1SAVE THE GENERAL REGISTERS
iCONTENTS OF TSSR

;IS BIT 15 SET 7
1BRANCH IF YES

#1C<NBA!OFL ! SSR!HIADDR>,RO

40¢

45%

10%

#8IT5,R0O

404
QtCTERCLS,R4
R4, 016

404

454

48175,RO

4514
4BIT2!181T1,RO
45%

504
PC

: ANY OTHER BITS SET

tKUST BE AN ERROR

tRETLEN WITH SUCCESS

1 IS READY BIT SET ?

iBRANCH IF READY BIT IS SET,.
1 IS FATAL ERROR BIT SET ?

tERROR IF NOT

tCLEAR ALL BUT TERMINATION CODE

tALL THREE BITS MUST BE SET
tERROR IF NOT SET

1O IF ALL. ARE SET

1 IS FATAL ERROR BIT SET ?

tERROR IF BIT IS SET WITH SSR

1 IS THIS A FUNCTION REJECY
iBR, IF TS5S5R 1S5 OK
tAMBIGUOUS CONTENTS

1 SHOW SUCCESS

- NO AMBIGUITY

iRETURN TO CALLER

SEQ 89



M7

GRS, BGTT Eal¥beloce IERRIET0 20-aPn-on ooniz eace 6o

3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3051
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
2047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057

016640
C16641

016642
016644

016646
016650
016654
016660
016664
016666
016670
016676

016700
016702
016710

000200
000001

000
000

000000
000000

010046
01y

012720
012720
012601
011646
012766
000002

011646
V12766
000002

002156
016712
000340

000000 000002

000340 000002

JSBTTL ENAINT,U3BINT - ENABLE/DISABLE INTERRUPTS

DEFAULT DISPLAY INTERRUPT HANDLERS,
IF DISPLAY TIME-OUT, REPORT DEV FATAL, AND ABORT PASS.
OTHERWISE, SAVE DPU REGISTERS AND DISMISS,

- or me wr s

i BIT DEFINITIONS FOR "INTMASK" AND "INTFLAG" BYTES:

TOKCKIN=BIT?7 i DON'T CHECK FOR BAD INTERRUPTS -- TEST WILL.
IOKSTP=BITO i EXPECT "STOP" INTERRUPT,

}

i INTERRUPT MASK -- SAYS EXPECTING INTERRUPTS
INTMASK : .BYTE O

i INTERRUPT FLAG -- SAYS WE GOT ONE (IF POSITIVE)
INTFLAG: .BYTE ©

: SAVED INTERRUPT VECTOR:
INTVEC: WORD O

i SAVE CPU PC

INTCPC: WORD ©

1 SUBROUTINE TO ENABLE INTERRURTS:

ENAINT: )V RO, -(5FP) : SAVE RO
MO\ JVEC,RO ;GET POINTER TO VECTORS
MOV @INTR,(RO). $SET UP INTERRUPT VECTOR
MOV #PRIOT?,(RO)D+
MOV (SP)+,RO tRESTORE. RO
MOV (5P), -(SP)
:$¥ 20,2(SP) 1SET CPU TO LEVEL O

i SUBROUTINE TO DISABLE INTERRUPTS (RAISE PRIORITY TO LEVEL 7)
DSBINT: MOV (5P), -(SP)
g?! #RI07,2(SP)

SEQ@ 90



CZTKEA TK25 FRT END FUNC 1
- INTERRUPT HANDLERS

INTR

3059
2060
3061

3062
3063
3064
3065
3066
3067
30€8
3069
3070

3071
3072

016712
016712
016712
016720
016724
016732
016734

016742
016702
016742
016742

012737
105037
1X2737
001003
152737

000002

000001
016641
000001

000001

N7

MACRO M1200 20-APR-84 08:12 PAGE 66

002172
016640
016641

INTR::

i SAVE REGISTERS,

1%:

LSBTTL
BGNSRYV

MOV
CLRB
BITB
BNE
BISB

ENDSRYV

L10026:
RTI

INTR - INTERRUPT HANDLERS

INTR 1 DEFINE INTERRUPT ENTRY

41, INIRECV 1SET FLLAG TO SHOW INTERRUPT RECEIVED
INT-LAG 1CLEAR FLLAG TO SAY WE 50T INTERRUPT
610KSTP,INTMASK (EXPECTING STOP INTERRUPT?

14 iBR IF YES

#4I0KSTP,INTFLAG :NO, SET THE ERROR FLAG.
MSG BUFFER, ETC,

SEQ 91



CZTKEA TK25 FRT END FUNC #1

WALTF

3074
3075
3076
3077
3078
3079
2080
3081
3082
3083
3084
3085
3086
3087
3088

3089
3090

3091
3092
3093
3094
3095

3096
3097
3098
3099
3100
3101
3102

- WAIT FOR SUBSYSTEM READY

016744
016744
016746
016752
016752
016756
016760
016764
016766
016772
016774
017000
017002
017006

017010
017012
017012
017016
017020
017024
017026
017032
017034
017040
017042
017044
017046
017050
017052
017054
017056

104422
012746

012727

0C0000
013727
000000
003367
001375
005367
001367
016500
105700

100420
012727
00000
013727
000000

005367
001375
005367
001367
005316
0013%6
000241
000401
000261
005326
Q0207

010000
000001
002116
177772
177756
000000

000001
002116
177772
177756

JSBTTL  WAITF

B8

MACRO M1200 20-APR-84 08112 PAGE 67

- WAIT FOR SUBSYSTEM READY

‘
1 SUBROQUTINE TO WAIT FOR THE SUBSYSTEM READY FLAG

i
1 INPUTS

R3

i
10UTPUTS:

Pl K]

LY I
a1,

RO
CARRY

BREAK
TRAP

ADDRESS OF FIRST DEVICE REGISTER

CONYENTS OF LAST TSSR READ
SET - READY BIT SET
CLR - TIMEOUT WAITING FOR READY

CIBRK

.100000 '(Sp)

1l

61.(PC)b
LIDLY,(PC)
0

-6(PC)

-4

. =20
TSSR(R5),R0O
RO

34

1

81.(PC)0
SODLY.(PC)O

-6£PC)
222(PC)
.-20
(SP)

2t

49

(SP)+
RC

i+ DO A SUPVSR BREAK FIRST,

+1BIG MSEC TIMER
tDELAY 100US

1READ THE TSSR REGISTER
1 TEST FOR READY RIT SET

} EXIT ON STOP FLAG.
) WAIT 100 USEC

yREDUCE DELAY COUNT
tRETRY UNTIL TIMER EXPIRES

1 C = O, CONTROLLER STILL RUNNING, . .

1...OR HUNG-UP AFTER 300 MSEC,
C « 1, CONTROLLER IS STOPPED.

) _
(RESTORE STACK WITHOUT CHANGING CARRY BILT

SEQ 92



C3

Eé&?EQRT¥EEH£8& §§9RFHHE ﬁéRDY MACRO M1200 20-APR-84 08:12 PAGE 68

3104
3105

3106
3107
3108
3109
3110
i1
31e
3113
3114
3115
3116
3117
3118
3119
3120
312l
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135

017060
017060
017064
017066
017072
017074
017100
017102
017106
017110
017112
017114
017116

Q04737
103014
004757
103006
032700
001405
032700
001402
000241
000401
000261
000207

016744
016540
100000
074000

1+

+SBRTTL CHKTSSR - CHECK TSSR FOR READY

i
1 THIS ROUTINE WAITS FOR READY IN THE TSSR

1AND TESTS FOR AMBIGUOUS BIT SETYINGS IN TSSR.

|
1} INPUT
i
}

i
1QUTPUT

- me w e e B
i

CHKTSSR:

10%;

154 ;
(/)1 ¥

R5

RO
CARRY

JSR
BCC
JSR
BCC
BIT
HEQ
BITY
BEQ
CLC
BR

SEC
RYS

ADDRESS OF CSR REGISTERS

CONTENTS OF TSSR

SET - OMAY

CLR - NOT READY AMBIGUOUS, OR SC SET

PC.WAITF
204
PC.CHKAMB
104

#5C, RO
154

1%
204
PC

0<%CE!BIE!RMR!NX

1WALIT FOR READY
1BHANCH IF TIME OUT
» TSSR AMBIGOUS?

tBR IF YES

; SPECIAL CONDITION SET?

t1BR IF NO

M>» RO tANY ERROR ATITS SET?

1BR IF NO

1SET FAILURE

i
1SET SUCCESS
tRETURN T0 CALLER

SEQ 93



RAXNEA T2 ERY EBR RUNExf4rent HERBA,ML200 20-APR-84 08:12 PAGE 69

017120
017126
017134
017136

017140

i7lee
017144
017150

017°52
017154
017160
017162
017162
017166
017170
017172
017174
017176

017200
017200
017204
017206
017212
J17214
017220
017222
017224
017226
017230

012737
012737
005003
005711

020102
001407
062701
000772

005103
012716
000002

012700
104436
005703
001401
000261
000207

005737
001006
005737
100403
005337
001002
000241
000401
000261
Q00207

017152 009004
000200 000006

000002

017162

000004

002136
002152
002164

4+

H
1
;
:
|
1 CALL:
i
i
!
i
X

NXM

A% 1

2t

3%

}*

LSBTTL

YNXM - CHECK FOR NONEXISTENT MEMORY

ROUTINE TO TEST FOR A NEXM IN THE RANGE (R1) THRU (R2),
ON RETURN, IF “C" = 1, (R1) = NEXM ADDRESS,

“C” = 0, ALL ADDRESSES 0K,

MOV ADR1,R1

MOV ADR2,RR2

JSR PC,NXM
RETURN

MOV 24,804
MOV #PRIOY , BH6
cLf R3

TSY (R1)
CHP R1,.Re
BEQ 1

ADD #2,R1
BR i

COoM R3

MOV 03%,(5P)
RTI

CLRVEC o4

MOV #4 RO
TRAP CICVEC
rsT RX

BEQ . +4

SEC

RYS PC
LSBTTL TSTLOOP

} TEST “C" AND PROCEED,
i SET BUSERR VECTOR,

lFLn‘Gc

1 TEST THE ADDRESS(ES),

1 IF ANY TRAP, CONTINUE AT 2%,
sOTHERWISE, CONTINUE HERE.
3BR IF FINISHED (NO NEXM'S),
1SET NEXT ADDRESS..,

t...AND CONTINUE,

;GOT ONE, SET FLAG, ..
}...AND DISMISS INTERRUPT. ..
1...AND GIVE BACK THE VECTOR,

1DID WE CATCH ONE 27
iNO, " = Q, SKIP NEXT.
{YES, "C" = 1, (R1) = NEXM ADDR.

- CHECK ITERATION COUNT

t SUBROUTINE TO EXECUTE TEST ITERATIONS,
i EXIT WITH “"C" SET IF LOOPS ALLOWED AND LOOP COUNT NON-ZERO,
+ LOOP COUNTER IS SET BY "BEGIN,.TEST" MACRO.
!
CALL: LOOPTO ARG

!
!
TSTLOOP: :

1s:

e F
L3

15T
BNE
157
BMI
DEC
BNE
CLC
BR

<EC
RTS

NOITS
14

QveP

14
LOOPCNT
b3 |

L3 ]
PC

1 ITERATIONS INHIBITED?

; YES.

y NO,

1LOOPS DISALLOWED IN QUICK PASS,
1 BUMP LOOP COUNTER,

1LOOP DISALLOWED, OR DONE,
1LOOP ENABLED,

SEQ 94



¢
¥

Z1
ST

KEA TK25 FRT END F
LOOP - CHECK ITERATI

3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
2209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230

3231
3232
3233

3234
3235

3236

017232
017232
017234
017240
017244
017250
017254
017260
017262
017266
017270
017272
017300
017300
017302
017304
017306
017310
017312
017320
017320
017322
017324
017326
017330
017336
017336
017342
017344

UN

010046
005037
C05037
005037
105037
013700
006300
005737
001430
100010
052760

104455
000001
003636
005176
000407
052760

104455
000002
004233
000000
012737

013700
1044351

gNaéOUNT

003106
017500
005232
016€4Q
0021.0

003062

160000

160001

1772777
002150

E8

MACRO M1200 20-APR-B4 08:12 PAGE 70

TSTSETUP: ;
MOV RO, -(SP) JSAVE THE TEST ID MESSAGE
CLR SIFLAG 1 CLEAR "SOFT INIT* FLAG
CLR ERRK i1 CLEAR LOCAL ERROR COUNTER.
CLR EXTA 1 CLEAR ERROR EXTENSION FLAG.
CLRB INTHASK i CLEAR INTERRUPT MASK (CHECK ERROR)
MOV UNITN,RO ;1 GET THE UNIT NUMBER,
ASL RO 1 ... AND MAKE IT A WORD OFFSET.
ST NOODEV ; DIO STARTUP FIND THE DEVICE?
BEQ 44 ; BR IF YES
BPL X y BR IF NOT IODLE
v03130 BIS €160000 ., ERTABL(RO) ; FLAG ERROR IN THE ERRDR TABLE
ERRDF 1 .NXR ,NXRERR s NO DEVICE HMERE -- PRINT IT
TRAP CS$ERDF
. WORD 1
.WORD NXR
LHORD NXRERR
B8R 28
Q03130 3%: BIS ¢160001,ERTABL(RO) ; FLAG ERRDR IN THE ERROR TABLE
ERRDF 2. NOINIT ;+ DEVICE NOT ICLE
TRAP CS$ERDF
. WORD 2
. WORD NOINIT
. WORD 0
QQ3060 2%: MOV ®-1,00FLG 1 DROP THE UNIT

+SBTTL TSTSETUP - PRINT TEST NAME AND INIT ERROR COUNTS

+

PRINT THE NUMBER AND NAME OF EACH TESY AS WE GO ALONG,
INCREMENT "TESTK" TO INDICATE THE NUMBER OF TESTS

IN THE CURRENT RUN SEQUENCE.

CLEAR THE ERROR COUNTER AND SIGNATURE EXTENSION FLAGS,

RO POINTER TO TEST ID ASCIZ STRING
QUTPUT:

RS ADDRESS OF FIRST DEVICE REGISTER
IMPLICIT OUTPUTS:

SIDE EFFECTS:

INTERRUPT LEVEL IS RASIED TO LEVEL OF
THE DEVICE UNDER TEST

DOOU  UNIIN

MOV UNITN,RO

TRAP C400DY

DOCLN 1 ABORT THE PASS

TSTCNT UPDATED TO COUNT TESTS PERFORMED SINCE START OR RESTART

SEQ 95



3244
3245

3246
3247
3248
3249
3250

K25 FRT END FUNC 21
- PRINT TEST NAME AND

017344
017346

017350
017350
017352
017356
017360
017362
017362
017364
017370
017374
017376
017400
017404
017410
017410
017414
017416
017420
017424
017426

104444
000423

104421
032700
001412
011600

010046
012746
012746
010600
104417
062706
005237

013700
104441}
005726
013705
000207

045

001000

017426
000002

0000C6
002lée

002160

002154
123

INIT ERR

4%

1%:

5%

045 TNAH:

TRAP
BR

RFLAGS
TRAP
BIT
BEG
MOV
PRINTF
MOV
MOV
MOV
MOV
TRAP
ADD
INC
SETPRI
MOV
TRAP
ST
MOV
RTS
JASCIZ
EVEN

F8

MACRO M1200 20-APR-84 08:12 PA 70-
35 COUNTS 2 GE 70-1

C$OCLN
5%

RO

CIRFLA

#PNT RO

14

(SP),RO
¢TNAM, RO
RO, -(SP)
QTNAM, -(SP)
'2. '(Sp)
SP,RO
CHPNTF
#6,5P
TSTCNT

IPRI
IPRI,RO
C#SPRI
(SP).
CSRADDR,RS
PC

'HSKTHA Tesat'

1 GET THE OPERATOR FLAGS,

} PRINT THE TEST NUMBERS?
i BR IF NO

IGET THE ID MESSAGE
1DISPLAY THE TEST ID

1 BUMP TEST COUNTER,
(PRIORITY THAT OF DEVICE

1FIX UP THE STACK
1 ADDRESS OF TSV REGISTERS ON UNIBUS

SEQ 96



TETENG %8R

3252
3253
3254
3258
356
3¢57

3258
3259
3260

3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
2277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293

3294
3295
3296
3297

017442
017442
017444
017450
017452
017452
017456
017462
017466
017470
017472
017476

017500
017502
017521

017566
017572
017574
017600
017602
017606
017610
017614
017616
017620
017622

017624
017626
017632
017634
017640
017644
017650
017652
017660
017662
017662
017664
017670
017672
017700
017700
017702
017704

FRT
INT

L8

EggoggNgEgé“ED MACRO M1200 20-APR-84 08:12 PAGE 71

104421
030027
001412

013746
012746
012746
010600
104417
062706
000207

000000
045
105

005237
- 10046
013700
006300
062700
005210
032710
001001
00531¢
012600
000207

010046
013700
006300
016000
042700
020037
103004
023737
103417

104421
032700
001013
0127357

104455
000004
017521

020000

017500
017502
000002

000006

101
122

040
122

017500
002150
003130
007777

002150
003130
170000
002142
017500 002140
000040

177777 003060

SBTTL TSTEND

- PRINT ERRORS RECEIVED

i
i AT END OF EACH TEST, PRINT THE NUMBER OF ERRORS RECEIVED
i IF NORMAL ERROR REPORTING IS DISABLED (FLA:IER).

i
TSTEND: RFLAGS

TRAP
BIT
8EG

PRINTF

MOV
MOV
MOV
MOV
TRAP
ADD
1%: RTS

ERRK 0

ESuM;

EMAXDU:
.EVEN

.SBTTL

+ASCIZ
JASCIZ

RO

CHRFLA

RO, #IER

14

@£ SUM, ERRK
ERRK, -(5SP)
OESW.'(SP)
#2.‘(Sp)
SP,RO
CS$PNTF
®6,SP

PC

/dA dD¥A ERRORS/

B8R IF "IER” NOT SET,
PRINT ERROR COUNT,

LOCAL ERROR COUNT,.

/ERROR LIMIT REACHED -- DROPPING UNIT/

INCERK

~ INCREMENT LOCAL ERROR COUNT

1+
1 ROUTINES TO INCREMENT LOCAL ERROR COUNT AND CHECK FOR LIMIT:

;-
INCERK: INC
MOV
MOV
ASL
ADD
INC
BIT
BNE
DEC
1%: MOV
RTS

MOV
MOV
ASL
MOV
BIC
oy o
BKIS
cMP
BLO

CKEMAX

1¢:
TRAP
8IT
BNE
MOV
ERRDF
TRAP
LWORD
WORD

RFLAGS

ERRK

RO, -(SP)
UNITN,RO
RO

SERTABL ,RO
(RO)
#7777,(RO)
14

(RO)
(SP)+.RO
PC

RO. ‘(Sp)
UNITN,RO

RO
ERTABL(RO),RO
4170000 ,RO
RO, GERRMAX
14
ERRK , LERRMAX
24

RO

CHRFLA
«I0V,RO

2

@-1,DUFLG

4 ,EMAXDU
CS$ERDF

4

EMAXDU

W e e den e Bw W B Be e B

— S W W e e B we P

INCREMENT LOCAL ERROR COUNT

SAVE RO

GET UNIT NUMBER,

... AND MAKE TIT A WORD OFFSET,
RO GETS ADDRESS OF ERROR TABLE ENTRY,
INCREMENT THE DEVICE ERROR COUNT
01D WE OVERFLOW THE FIELD?

BR IF NO,

YES -- BACK IT UP TQ 7777,
RESTORE RO

RETURN TO CALLER,

SAVE RO

GET UNIT NUMBER

.., AND MAKE IT A WORD OFFSET

GET ERROR TABLE ENTRY

EXTRACT ERROR COUNT FIELD

IS GLOBAL LIMIT EXCEEDED FOR THIS UNIT?
BR IF YES

I5 LOCAL LIMIT EXCEEDED FOR THIS TEST?
BR IF NO

GET OPERATOR FLAGS

IS DROPPING INHIBITED?
B8R IF YES.
NO -- DROP THE UNIT

SEQ 97



3298

3299

3300
3301
3302
3303
3304
3305
3306
X307
3308
3309
33510
3311
3312
3313
3314
3315
3316
3317

3318
3319
3320
3321
3322
3323
3324

017706
017710
017710
017714
017716
017716
017720
017722

017724
017724
017730
017734
017736
017744
017750
017756
017760
017760
0i7762
017766
017770
017774

00C000

013700
104451

104444
012600
000207

013701
006301
062761
005237
023727
002406

104421
032700
001002
004737
000207

002150

002150
000001

002170
002170

040000
Q17776

003130
000031

L k" ¢ ]

. WORD
oobu
MOV
TRAP
DOCLN
TRAP
MOV
RTS
.SBTTL

HE

Eﬁég&& TﬁE?NEEEHEN? [BEﬁL#éRROR ggaﬁ? M1200 20-APR-84 08:12 PAGE 71-1

0

UNITN
UNITN,RO
CsDODV

CsDCLN
(SP)+,R0O
PC

t RESTORE RO
1 RETURN TO CALLER

FATCHK - INC FATAL ERRORS AND CHECK FOR LIMIT

CHECK FATAL COUNTER, AFTER IM_, FOR MORE THAN 25
ERRORS AND IF OVER CALL UNIT DROP ROUTINE

SAVREG
MOV
ASL
ADD
INC
cHe
BLT
RFLAGS
TRAP
BIT
BNE
JER
RTS

UNITN,R1

R1

41 ,ERTABL(RY)
FATFLG
FATFLG,. 825,
94

RO

CSRFLA
#31714,R0

93

PC,CKDROP
RC

1BETTER SAVE THE REGISTERS

1PICK UP THE UNIT NUMBER

tMAKE IT INTO A BYTE OFFSET

4)ADD 1 TO THE PROPER UNIT'S ERROR COUNTER
1BUMP FATAL ERRDR COUNTER

$ CHECK AGAINST 25

1BR, IF LESS THAN 25 ERRORS

1tREAD THE FLAGS INTO RO

1BR, IF LOOP ON ERROR IS SET
JOTHERWISE NEVER BE ABLE TO SCOPE ETC,
1OROP UNIT IF ALLOWED

{RETURN ETC,

SEQ 98



13

CZTKEA TK2S5 FRY END FUNC o1 MACRQO M1200 20-APR-84 0B8:12 PAGE 72 SEQ 99
CKDROP - CHECK IF UNIT SHOWD BE DROPPED
§§2$ .SRTTL CKDROP - CHECK IF UNIT SHOULD BE DROPPED
P P+
3§Eg i CHECK IF UNIT SHOWD BE DROPPED
332 ; -
3330 017776 010046 CKDROP: MOV RO, -(SP)
3331 020000 FORCERROR 14 ,NOTSSR
3332 020010 RFLAGS RO
020010 104421 TRAP C¢RFLA
3333 020012 032700 000040 BIT #IDU, RO
3334 020016 001010 BNE 1
3335 020020 011600 MOV (SP),RO
3336 020022 Q12727 1777177 OQO0X060 HMOV e-1,0UFLG
3337 020030 DODU UNITN
020030 013700 002150 MOV UNITN,RO
020034 104451 TRAP Cs000V
3338 020038 DOCLN tABORT THE PASS
020036 104444 TRAP CSOCLN
3339 020040 012600 1%: roy (SP)+,RO
3340 020042 000207 RTS PC
3341
3342
3343
1344
3345 LSBTTL CONFIG - DETERMINE CONFIGURATION OF SYSTEM
46 H
gg:g i SUBROUTINE - DETERMINE CONFIGURATION OF TK-25 SYSTEM,
]
3349 020044 CONFIG:
3350 020044 004737 016470 JSR PC,SOFINIY
3351 020050 000207 RTS PC
3352
3353

3354



JE

CZTKEA TK25 FRT END FUNC &1 MACRO M1200 20-AFR-B4 08:12 PAGE 73 SERQ 100
KYON,KTOFF - ENABLE/DISABLE MEMORY MANAGEMEN!1
335? LSBTTL KTONKTOFF - ENABLE/DISABLE MEMORY MANAGEMENT
X35 i
1158 i SUBROUTINE - ENABLE MEM MGT,
3359 H
360 020052 005737 003100 KTON: TST KTFLG 1 GOT KT?
3361 020056 001403 BEQ 14 i NO,
3362 020060 012737 000001 177572 MOV #1,5R0 1 YES. ENABLE KT11,
3363 020066 000207 1%: RTS PC
3364
IIE5
3266
1367 :
3368 ;i SUBROUTINE - DISABLF MEM MGT,
369 3
3370 020070 005737 003100 KTOFF: TST KTFLG 1 GOT KTi1?
3371 020074 001405 BEQ 1% ;3 NO,
3372 020076 Q00240 NOP
3373 020100 000240 NOP
3374 020102 012737 000000 177572 MOV &0, 8RO 1 DISABLE KT.
%g;g 020110 000207 1%: RTS PC

3377



CITKEA TK25 FRT END FUNC &1
- SETUP PAR6 MAPPING

SETMAP

3379
3380
336.
3382
3383
3384
33%85
3386
3387
3388
3389
1390
3391
3392
3393
3394
3395
3396
3397
3598
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
5413
3414
3415
3416
3417
3418

020112
020112
020116
Q20l¢ee
020124

020156
020162
020166
020170
020174
020200
020204
020206
020210
020212
020214

005737
001433
010102
000006

042701
020137
103011
010137
042702
062702
010200
000261
000401
000241
000207

0035100

000177
003100

172354
160000
140000

.SBTTL SETMAP

‘0

<&

MACRO Mi200 PO-APR-84 08:12 PAGE 74

- S5ETUP PAR6 MAPPING

: THIS ROUTINE SETS UP KERNEL PAR& TP HANDLE

{AN 18 BIT ADDRESS,
: IS RETURNED BIASED TO PAR6.

H
: INPUTS:

H
: RO
3 R1

: OUTPUTS :
RO

SAVREG

TST
BEQG
MOV

.REPT

ASR
ROR

.ENDR

BIC
CMP

BHIS

MOV
BIC
ADD
MOV
SEC
BR
10¢: CLC
15%;: RTS

i
i
i CARRY

THE OFFSET INTO THE PAGE

HIGH ORDER ADDRESS BITS
LOW ORDER ADDRESS BITS

OFFSET INTO BLOCK WITH PAR6 BIAS (I.E. THE ADDRESS)

SET IF SUCCESS
CLR IF ERROR

KTFLG
104
R1.R2
6

RO

Rl

@177,R1
R1,KTFLG
104
R1,84KIPARG
¢156000,R2
€140000,R2
R2,RO

15%
PC

;SAVE RY1-R4 UNTIL NEXT RETURN
tSYSTEM HAVE ABOVE 2BK?

1BR IF NO

{SAVE LOW ORDER BITS

; CONVERT WORD ADDRESS TO 32W BLOCKS
tMAKE IT DOUBLE PRECISION

JALINE FOR LOWER 4K BOUNDARY
tHIGHER THAN EXISTING MEMORY?
1BR IF YES

iSETUP MAPPING REGISTER PAR6E
1SETUP DISPLACEMENT IN PAGE
;ADD IN PAR& BIAS

tRETURN IN RO

t SET SUCCESS

{SET FAILURE
tRETURN

SEQ 101



EZTKEH TK25 FRT END FUNC &1

ILLMEM

3420
24201
3422
3423
3324
3425
7426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
1464
3465
3466

020216
020216
020222
020226
020230
020234
020240
020242
020244
020246
,20252
020254
020260
020262

020332
020336
020340
020344
020346
020352
020360
020366
020370
020374
020400

0047357
010003
013701
013702
010321
005302
003375
005737
001452
004737
005000
013701
000006

004737
010320
020027
103774
162700
062737
023737
001402
000137
004737
000207

020070

003072
003074

003100
020052
003104

020112
160000
020000
000200
172354

020336
020070

L&

MACRO M1200 20-APR-84 08:12 PAGE 75
- FILL MEMORY WITH BACKUROUND PATTERN

172354
003100

*

;
;
i
!
:
;
t
:
;
:
FILLMEM;

10%:

30%:

50%;
55$:

JSBTTL  FILLMEM - FILL MEMORY WITH BACKGROUND PATTERN

FREE
KTFLG

ODUTPUTYS :

NONE

SAVREG
JSR
MOV
MOV
MOV
MOV
DEC
BGT
TST
BEQ
JSR
CLR
MOV
REPT
CLC
ROL
ROL

. ENOR
JSR
MOV
cHP
BLO
“UB
ADD
BEQ
JSH
RTS

FILL MEMORY WITH A BACKGROUND PATTERN
INPUTS :
RO = BACKGROUND PATTERN

= FIRST LOCATION AVAILABLE TO DIAGNOSTIC
= SET TO HIGHEST MEMORY LOCATION IF > 28K,

PC,KTOFF
RO,R3
FREE ,R1
FRESIZ,R?
R3,(R1)+
R2

10

KTFLG

554
PC,KTON
RO
PST32W.R1
6

R1
RO

PC,SETHAP
R3,(RO).

RO, 4160000
304

¢20000, k0
€200, B IPARD
BOKIPARG ,KTFLG
508

308

PC KTOFF

N

1 SAVE R1-RS UNTIL NEXT RETURN
tDISABLE KT,

;COPY TEST PATTERN

tGET FIRST FREE LOCATION

s SIZE OF FREE SPACE BELOW 28K,
3STORE A BACKGROUND WORD

1DONE ALL MEMORY IN FREE SPACE?
1BR IF NO

; GOT KT?

1 NO, GET QUT,

t YES. ENABLE KT,

tHIGH ORDER ADDRESS START

tOGET »28K START ADDRESS (IN 32W BLOCKS)

1CLEAR € BIT
1 CONVERT BLOCKS TO WORDS
tMAKE IT DOUBLE PRECISION

1SETUP PARG6 MAPPING REGISTER

1STORE TEST PATTERN IN »>28K ADDRESS
1END OF PARG MAPPING AREA?

1BR IF NO

1BACKUP INTO PARE6 MAPPING BEGIN
tPOINT TO NEXT 4K HLOCK »28K,.

END GF MEMORY?

1BR IF YES

iKEEP GOING ON ETC,

t DISABLE KT,

SEQ 102



i

TKEA TK2S FRT END FUNC @

PHEM

3468
3469
3470
1471
3472
3473
1474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
1520
3523
3524

- COMPARE MEMORY TO BACK

020402
020402
02040¢
020410
020414
020420
020424
020426
020430
020434
020440
020444
020450
020452
020454
020456
020460
020464
020466
020472
020474

020530
020534
020536
020540
020544
020546
020550
020552
020554
020356

010003
004737
013701
013702
020311
001411
010137
005037
010337
011137
000474
005721
005302
003362
005737
N01472
c04a737
005000
013701
000006

042701
010046
010146
004737
010004
012601
022600
020314
001411
010037

020070
003072
003074

002204
002202
002176
002200

002100
020052
003104

000177

02011e

002202

MA
GR

C
0

RO M
UND

1
P

<00 20-APR-84 0B:12 PAGE 76
TTERN
.SBTTL CMPMEM
H [ ]
i INPUTS:
!
: RO = BACKGROUWND PATTERI
H FREE
: KTFLG
i
i QUTPUTS:
H CARRY
i CARRY - CLR IF ERROR
H
i IMPLICIT OUTPUTS:
[ ERRHI -
H ERRLO -
: EXPD -
: RECY -
CHPMEM:
SAVREG
MOV RO ,R3
JSR PC KT F
MOV FREE ,R1
MOV FRESIZ,R2
10%: crP RY,.(R1)
BEQ 154
MOV R1,.ERRLO
CLR ERRHI
MOV RI,EXPD
MOV (R1),RECV
BR S04
154%: 157 (R1)+
DEC R2
BGT 10¢
TST KTFLG
BEQ %58
JSR PC,KTON
CLR RO
MOV PST32W,R1
.REPTY 6
ROL R1
ROL RO
.ENDR
BIC 177 ,RK1
MOV RO, -(S#P)
MOV R1,-(SP)
JSR PC,SETMAP
MOV RQ,RA
MOV (SP)+,R1
MOV (S5P)+,RO
30%; cHp R3,(R4)
BEQ 3
MOV RO ,ERRHI

M3

« COMPARE MEMORY TO BACKGROUND PATTERN
i COMPARE MEMORY WITH A BACKGROUND PATTERN

« FIRST LOUATION AVAILABLE TO DIAGNUSTIC
= SET TO HIGHEST MEMORY LOCATION IF > 28K,

- SET IF NO ERROR

ERROR HIGH ADDRESS
ERROR LOW ADDRESS
EXPECTED DATA
RECEIVED DATA

1SAVE R1-R5 UNTIL NEXT RETURN
1COPY TEST PATTERN

1DISABLE KT,

1GET FIRST FREE L.OCATION

1SIZE OF FREE SPACE BELOW 28K,
1FREE SPACE LOCAYION EQUAL TO EXPO?
1BR IF YES

1 SAVE ADDRESS IN ERROR

tNO HIGH ADDRESS

1 SAVE EXPD FOR ERROR REPORT
1SAVE RECV FOR ERROR REPORT

;

tPOINT TO NEXT ADDRESS

;DONE ALL MEMORY IN FREE SPACE?

tBR IF NO

i GOT KT?

i NO, GET QuT,

i YES., ENABLE KT,

tHIGH ORDER ADDRESS START

{GET >28F START ADDRESS (IN 3I2W BLOCKS)

1CONVERT BLOCKS TO WORDS
*MAKE 1T DOUBLE PRECISION

tALINE i BOUNDARY

$ SAVE H1luHl ORDER

1 SAVE. LOW ORDER

1SETUP PAR6 MAPPING REGISTER

1COPY ADORESS BIASED TO PARG6

tRESTORE LOW ORDER IN NON PAR6 FORMAT
JRESTORE HIGH ORDER IN NON PARG FORMAT
tABOVE 28K LOCATION EQUAL EXPD?

1R 1F YES

tSAVE HIGH ORDER IN ERROR

SEG 103



CZTKEA TK25 FRT END FUNC ¢1

CMPMEM

3525
3526
3527
3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544

020562
020566
020572
020576
020600
020604
J20606
020612
020616
020620
020624
020632
020640
020642
020646
020650
020652
020656
020660

010137
010337
011437
000421
062701
003500
062704
020427
103755
162704
062737
023737
101744
004737
000241
000403
004737
000261
000207

002¢04
002176
002: V0
Q00002

000002
160000

020000
000200
172354

020070

020070

MACRO M1200 20-MPR-84 08:12 PAGE 76-1
- COMPARE MEMORY TO BACKGROUND PATTERN

172354
003100

324

50%:

55%:
60%:

MOV
MOV
MOV
BR
ADD
ADC
ADD
CHMP
BLO
5uUB
ADD
CMP
BLOS
JSR
cLC
BR
JSR
SEC
RTS

N8

R1,ERRLO
R3,EXPD
(R4),RECV

504

®2,R1

RO

92,R4

R4, #160000
303

¢20000,R4
#200, DCIPARG
BOKIPARG ,KTFLG
304

PC,KTOFF

60
PC,KTOFF

PC

i SAVE LOW ORDER IN ERROR
1 SAVE EXPD FOR EKROR REPORT
tSAVE RECV FOR ERROR REPORT

|

1UPDATE NON PAR6 ADDRESS
tMAKE IT DOUBLE PRECISION ADD
1UPDATE PAR FORMAT ADDRESS
1END OF PAR6 MAPPING AREA?
iBR IF NO

1BACKU? INTO PAR6 MAPPING BEGIN
tPOINT TO NEXT 4K BLOCK »28K.
;END OF MEMORY?

iBR IF NO

1 TURN OFF MEMORY MAPPING

iSET FAILURE

i
i TURN OFF MEMORY MARPING
;SIET SUCCESS

SEQ 104



CZTKEA TK25 FRT END FUNC ¢l
- SAVE R1-R5 ON STACK

REGSAV

3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
5259
3560
3561
3562
3563
3564
3565
3566
3567

3568
3569
3570
357}
3572
3578
3574
3575
3576
35717
3578
3579
3580

3581
3582

020662
020662
020662
020664
020666
020670
020672
020674
020676
020702
020704
020706
020710
020712
020714
020716
020716
020720

104422
010446
010346
010246
010146
010546
016605
004736
012601
012602
012603
012604
012605

104422
000207

000012

B9

MACRO M1200 20-APR-84 08:12 PAGE 77

.SBTTL REGSAV - SAVE R1-R5 ON STACK
it

|
jROUTINE TO
1SAVE R1 THROUGH R3 ON THE STACK

!
1CALLING SEQUENCE:

i

i JSR R5,REGSAY

!

1 THIS IS A COOROUTINE WHICH TRANSFER CONTROL BACK TO

1 THE CALLING ROUTINE, AT THE END OF THE CALLING ROUTIMNE,
';ngg}gngc RETURNS CONTROL TO THIS ROUTINE TO RESTORE

1 .

'

+ THIS ROUTINE SHOULD ONLY BE CALLED FROM ROUTINES WHICH ARE
tCALLED VIA A JSR PC INSTRUCTION

1

1~

REGSAY:
BREAK tLOOK FOR CNTL C
TRAP CHIBRK
MOV RA, -(SP)
MOV Re,-(SP)
MOV Rl, -(S5P)
MOV RS, -(SP)
MOV 10.(SP),R5
JSR PC,8(5P)+
MOV (SP)+,R}
MOV (SP)+,R2
HOV (SP).,R3
MOV (SP)+,R5
BREAK 1LOOK FOR CNTL C
TRAP C48RK
RYS RC

SEGQ 105



CZTKEA TK2S FRT END FUNC ¢

GETPAT

3584
3585
358¢&
3587
3588
3589
3590
3591
359¢2
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605

35606

3607
3608
3609
3610
3611
3612
3613
3614
3615
3616

020722
020722
020726
020726
020730
020732
020734
020736
020740
020742
020744
020746
020746
020746
020750
020754

020756
02v760

104443
000406
020756
000022
020760
00377

000000
000377
103367

013700
000207

000000
105

020756

116

CY

MACRO M1200 20-APR-84 08:12 PAGE 78
- GET 8 BIT HTTERN FROM OPERATOR

124

.SBTTL GETPAT - GET 8 BIT PATTERN FROM QPERATOR
} ¢

l
IROUTINE TO REQUEST AN 8 BIT DATA PATTERN FROM THE OPERATOR

i
1 INPUTS
I

i NONE ,
}
tOUTPUTS:
H
: RO OCTAL NUMBER FROM THE OPERATOR
i
1CALLING SEQUENCE:
1
} JSAR PC,.GETPAT
i
'-
GETPAT;:
SAVREG 1 SAVE THE GENERAL REGISTERS
14: GHMANID DATASC,PATDAT,0,377,0.377.NO
TRAP C $GMAN
BR 100004
, WORD PATDAT
. WORD T$CODE
. WORD DATASC
. WORD X717
. WORD TSLOLIM
. WORD T$HILIM
100004 ;
S?EOHPLETE 1 IRETRY IF ERROR
1
MOV PATDAT RO (OATA PATTERN FROM OPERATOR
RTS PC tRETURN TO CALLER

L
;LOCAL DATA AREA
P -

PATDAT: ,WORD O 1 TEMPORARY STOQRAGE FOR DATA
DATASC: 23C§Z ‘ENTER DATA PATTERN:
+EVE

SEQ 106



CZTKEA TK25 FRY END FUNC &1

GETSEL

3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638

3639
3640

3641

3642
3643
3644
3645

3646
3647
3648
3649
3650
3651
3652

021004
021004
021010
021012
021014
021016
021020
021020
021022
021026
021032
021034
021036
021042
021044
021044
021046
021050
021052
021054
021056
021060
021062
021064
021064
021064
021066
021072
021074
021076
021076
021102
021106
021110
021112
021116
021120
021122
021170
021175

021224

177777
000000
177777

103352
013700
020001
101411

012746
012746
010600
104417
062706
000735
000207

045

045

105

000000

021170
000002

000006

021224

021122
000001

000004

116
116
156

D9

MACRC M1200 20-APR-84 08:12 PAGE 79
- ISSUE MENU AND GET OPERATOR RESPONSE

045
045
164

,SBTTL

GETSEL - ISSUE MENU AND GET OPERATOR RESPONSE

‘0
1ROUTINE TO ISSUE A MENU AND GET
1 THE OPERATOR'S RESPONSE,

t
t INPUTS

1
! RO ADDRESS OF ASCIZ STRING OF MENU
: R1 MAXIMUM ALLOWABLE OPERATOR RESPONSE
H
tOUTPUTS:
H
! RO NUMBER OF THE OPERATOR'S SELECTION
l_
GEYSEL::
SAVREG 1 SAVE GENERAL REGISTERS
MOV RO,Re s SAVE THE MENU ADDRESS
1: MOV R2,R3 1START OF MENU STRING
24 TST (R3) 1END OF ASCII ?
BEQ 3 1BRANCH IF ALL LINES DISPLAYED
PRINTF  #SELASC,(R3). 1DISPLAY THE MENU
MOV (R3).,-{SP)
MOV OSELASC, -(SP)
MOV SP,RO
TRAP C3PNTF
ADD #6,5P
B8R 24
3‘: GHANID *MSC.*NRES.D.'I.O.']-.NO
TRAP C$GMAN
BR 1000114
LWORD  MENRES
. WORD T$CODE
LMORD  MENASC
. WORD -1
. WORD TeLOLIM
. WORD THHILIM
10001%:
E?EOHPLETE 13 tRETRY IF ERROR
1t
MOV MENRES,RO sGET THE OPERATOR'S REPLY
oy o RO,R1 tCOMPARE TO MAXIMUM ALLOWED
BLOS St 1BRANCH IF 0K
PRINTF  #MENERR 1DISPLAY ERROR MESSAGE
MOV OMENERR, -(SP)
MOV SP,RO
TRAP CSPNTF
ADD ¢4 ,SP
BR 14 JRETRY
5% RTS PC JtRETURN TO CALLER

MENERR: ,ASCIZ
SELASC: ,ASCIZ
MENASC: ,ASCIZ

MENRES:

'WNSA s4¢ Menu Selection Too Large #as!
TN
'Enter Menu Selection: '

JHORD 0

SEQ 107



CZTKEA TK25 FRT END FUNC

CHKMAN

3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
5675
3676
3677
3678

3679
3680

3681
3682
3683
3684
3685

9

21 MACRO M1200 20-APR-84 08:12 PAGE 80

- CHECK MANUAL INTERVENTION LEGALITY

021226
021226
021232
021232
021234
021234
021236
021236
021242
021246
021250
021252
021256
021260

021262

104450
103411

012746
012746
010600
104417
062706
000241
000207

045

SBTTL  CHKMAN - CHECK MANUAL INTERVENTION LEGALITY

;e
:ROUTINE TO TEST FOR MANUAL INTERVENTION LEGALITY,
:INPUT:

: NONE .

:OUTPUT:

i
1 CARRY O MANUAL INTERVENTION NOT ALLOWED
t 1 MANUAL INTERVENTION IS OK

3
tSIDE EFFECTS:

:

: A MESSAGE IS DISPLAYED WARNING THAT TEST IS
; NOT EXECUTED IF MANUAL INTERVEWTION IS NOT
}
H
i

ALLOWED,
CHKKMAN: »
SAVYREG 1SAVE THE REGISTERS
HMANLUAL 1SEE IF MANUAL INTERVENTION OK
TRAP C $MANI
gggMPLETE‘li 1BRANCH IF ALLOWED
PRINTF  ONOMAN 1PRINT THE WARNING MESSAGE
021262 MOV ONOMAN, -(SP)
Q00001 MOV 81,-(SP)
MOV SP,R0
TRAP C $PNTF
000004 ADD 04,SP
CLC iCLEAR CARRY FOR ERROR
14: RTYS PC 1RETURN
116 Q45 NOMAN: .(ASCIZ 'oNeA sa4 Manual Intervention not Allowed - Test Aborted asa!

SeVven

SEQ 108



CZTKEA TK25 FRT

ENVIRN

3687
3688
3689
3690
3691

3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
3705

-TSETUP

021356
021356
021360
021364
021372
021376
021404
021410
021416
021420
021422
021426
021432
021436
021442

END F

UNC 21

FREE DIAGNOSTIC SPACE

104431
010037
062737
011037
162737
013702
1621737
005302
001373
013700
063700
162700
010037
000207

003072
000002
003074
000004
002012
000007

003072
003074
000002
003076

003072
003074
0063074

.SBTTL ENVIRN

F9

MACRO M1200 20-APR-84 08:12 PAGE 81

- SETUP FREE DIAGNQSTIC SPACE

i

i SUBROQUTINE TO SET-UP VARIOUS ENVIRONMENTAL PARAMETERS,
}

ENVIRN: MEMORY RO

103

TRAP
MOV
ADD
MOV
SU8
MOV
SUB
DEC
BNE
MOV
ADD
SUB
MOV
RTS

CIMEM

RO ,FREE
92 ,FREE
(RO),FRESIZ
o4 FRESIZ
LSUNIT,R2
@7 ,FRESIZ
Re

104
FREE,RO
FRESIZ,RO
@2 ,R0
RO,FREEHIL
PC

t GET 1ST FREE ADDRESS...
}...AND WORD COUNT,

GET NUMBER OF UNITS
i TAKE AWAY 7 WORDS PER UNIT

tGET FIRST FREE ADDRESS
tPOINT TO LAST FREE ADDRESS
tBACKUP 1 WORD

tSTORE LAST FREE ADDRESS
tRETURN

SEQ 109



CcZT
KTI

KEA TK25 FRT
- SETLP

NIT

3707
3708
3709
3710
3711
371e
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3751
3752
3758

021444
021444
021450
021454
021462
021464
021470
021476
021502
021504
021512
021520
021524
021526
021532
021340
021542
021546
021552
021554
021560

021562
021566

021570
021574

005037
005037
023727
101444
013700
012737
005737
000240
013737
042737
010037
005000
012701
012761
010021
062700
020027
001367
012741
000405

012716
000002

010037
000207

21

003100
003102
002120

000004
021562
177572
002120
000177
000004

172340
077406

000200
002000
177600
021570

000004

-9

MACRO M1200 20-APR-84 08:12 PAGE 82
ORY MANAGEMENT REGISTERS

001577

000004

003100
003100

177740

»SBTTL  KTINIT - SETUP

;Q

i
tROUTINE TO INIT KY-11

KTINIT:
CLR KTFLG
CLR KTENABLE
CHP L$HIME, 01577
8LOS 94
MOV S4ERRVEC RO
MOV 2% ,80ERRVEC
TST 84SRO
NOP
MOV L4HIME , KTFLG
BIC 2177 . KTFLG
MOV RO, 84ERRVEC
CLR RO
MOV MKIPARO,R1
1¢: MOV 977406, -40(R1)
ADD #200,R0
CHP RO, #2000
BNE 1
MOV 4177600, -(R1)
B8R 9
2%: MOV 068 ,(5P)
RTI
64 MOV RO, 34ERRVEC
9. RTS PC
: .IIF DF ONEFILE,

KT11 MEMORY MANAGEMENT REGISTERS

W W W W G B WE WE W W B TP B T WE W W W W

INIT >28K MEMORY FLAG
INIT TEST >28K FLAG
SST ENOUGH MEMORY (>28K)?
SAVE OLD ERR VEC PTR,
SET ERR VEC PIR,
GOT KT11?
(TRAP IF NO),
YES. SET KT FLAG.

RESTORE OLD ERR VEC PTR,
RO = AR DATA,

R1 = KI REGS PTR,

SET DESCRIPTOR REG.

SET KIPAR REG,

BUMP AR DATA BY "4K",

AT "I/0"7?

NO.

YES. SET KTPAR7 FQOR I/0,

SET UP RETURN
RTI TO NEXT LOCATION

RESTORE OLD ERR VEC PTR,

PAGE

5@ 110



HS

CZTKEA TK25 FRT END FUNC &1 MACRO M1200 20-APR-84 08:12 PAGE 83 . SEQ 111
PROTECTION TABLE

3760 .SBTTL PROTECTION TABLE
3761 021576 BGNPROT
021576 L$PROT: :
3762 021576  \77YT  AM1T17 119117 . WORD -1, -1, -1, -1 ;NO DEVICE PROTECTION REQUIRED,
3763 Q21606 ENDPROT

3764



CZTKEA TKZS FRY

3766
3767
3768
3769
3770
3771
3772
3773
X174
3775
3776
3777
3778
3779

3780
3781
3782
3783
3784
3785

3786

3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797

3798

3799
3800

3801
3802

3803

3804
3805

3806

021606
021606
021606
021606
021614
021620
021624
021630
021630
021634
021636
021636
021640
021646
021650
021654
021656
021662
021664
021670
021672
021700
021702
021702
021704
021706
021706
021712
021714
021714
021716
021716
021722
021724
021724
021726
02172¢€
021732
021734
021734
021736
021736
021736
021740

ND FUNC @
INITIALIZE SECTION ¢l

0127%7
005037
005037
005037

012700
104447

103023
023737
103064
005737
100466
013701
006301
005761
001512
032761
001054

104432
000412

012700
104447

103046

012700
104447

103404

012700
104447

103025

104433
005037

005672
003106
003102
002246

000036

002150
003060
002150
003130
040000

000035

000040

000037

002162

19

MACRO M1200 20-APR-B4 0B:12 PAGE 84

002146

002012

003130

.SBTTL  INITIALIZE SECTION

R

i THE INITIALIZE SECYION CONTAINS THE CODING THAT IS PERFORMED

;AT THE BEGINNING OF EACH PASS,

H
:IF "START" OR "RESTART", SET QUICK-PASS FLAG AND BUS-INIT.
:IF "CONTINUE”, NOTHING IS REQUIRED.

HEd
i INSERT TEMPORARY JUMP TO 00T
zn

BGNINIT
L4INIT::
40%:
MOV MEPRTL,EPRTSW 1SET UP PRIMARY MESSAGE FOR REPLACEMENT
CLR SIFLAG ;CLEAR "SOFT INIT” fFLAG
CLR KTENABLE tCLEAR TEST ABOVE 28K FLAG
CLR RAMSIZ tCLEAR RAM SIZE FOR RAMERR ROUTINE
REACEF @EF .CONTINUE
MOV #EF _,CONTINUE RO
TRAP CHREFG
BNCOMPLETE 1%
8CC 1%
CHP UNITN,LSUNIT TUNIT IN RANGE?
BMHIS a4 1BR IF NO.
TST D\FLG 1DROPPED WNIT?
BHMI NXTU 1BR IF YES
MOV UNITN,R1
ASL R1
TST ERTABL(R1)
BEQ SETU
BIT #B8IT14 ,ERTABL(R1) ;DROPPED?
BNE NXTU
EXIT INIT 1DO0 NOTHING IF "CONTINUE",
TRAP CISEXIT
. WORD L10030-,
1%: READEF &EF .NEW
MOV OEF . NEW,RO
TRAP COREFG
BNCOMPLETE NXTU t TAKE NEAT UNIT IF NOT NEW PASS,
BCC NXTU
READEF o€F  START
MOV &#FEF  START,RO
TRAP CS$REFG
BCOMPLETE 2%
BCS 28
READEF e@tfF RESTARY
MOV 4EF . RESTART,RO
TRAP CsREFG
BNCOMPLETE 31
8ccC L3E
2%: 1157 PASS, BUS-INIT,,.
BRESET }BUS RESET,
TRAP CSRESET
CLR TSTCNT tNUMBER QF TESTS RUN IN PASS

S5EG 112



CZTKEA TK2S5 FRT END FUNC #1
INITIALIZE SECTION

3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824

3825
3826
3827
3828
3829
3830

3831
3832
3833
3834
3835
3836
3837

3838
3839
3840
3841

3842
3845
3844
3845

3846

3847
3848
3849
3850
3851
3852
3853
3854
3855
3856

021744
021750
021754
021754
021762
021766
021772
021776
022000
022004
022006
022010
C22014

022020
022020
022026
022032
022032
022034
022040
022046
022050
022056
022060
022060
022062
022064
022064
022072
022074
02210
022102
022102
022104
022110

022112
022112
022114
022116

022116
022116
022122
022124
022124
022126
022132
022136
022140

022144
022146
022150
022154
022160

005037
005037

012737
004737
Q04737
012700
005020
020027
103774
000404
005037
000137

012737
005037

104422
005237
023737
103423
012737
000401

104444
000240

023727
101752
005737
001747

104421
032700
001343

104424
000741

013700
104442

103342
005037
005237
012001
010137

012001
011002
010237
010137
012721

002170
003332

177777
021356
021444
003130
003330

002152
022064

1727777
002166

002150
002150

1777717

002012
002166

000100

002150

003060
002166

002154

002160
002156
016712

J9

MACRO M1200 20-APR-84 08:12 PAGE 84-1

CLR FATFLG
19%: CLR SKIPT
20%:

002152 MOV @-1,QvP
JSR PC,ENVIRN
JSR PC,KTINIT
MOV #ERTABL. RO

30%; CLR (RO)+
cHe RO, #ERTABE
BLO 308
BR 4
314 CLR QvP
JMP PASRPT
a4

002150 NEWPAS: MOV 4-1,UNITN

CLR DEVCNT
NXTU: 8REAK

TRAP C3BRK

INC UNITN

002012 cHP UNITN,LSUNIT
BLO SETU

003060 MOV ®-1,DUFLG
8R 11¢
DOCLIN
TRAP C$DOCLN

114 NOP
PASRPT;

000001 CHP LEUNIT, #1
BLOS NEWPAS
18T DEVCNT
BEQ NEWPAS
RFLAGS RO
TRAP CIRFLA
BIT 4ISR,RO
BNE NEWPAS
DORPT
TRAP CSDRPT
BR NEWPAS

10%;

SETU: GPHARD ! .iITN,RO
MOV LiITN,RO
TRAP C3SGPHRD
BNCOMPLETE NXTU
BCC NXTU
CiLR DUFLG
INC DEVCNT
MOV (R0Y+ ,R1
MOV R1,CSRADDR
MOV (RO)+ ,RL
MOV (RO),Re
MOV R2,IPR1
MOV Ri,IVEC
MOV #INTR,(R1)»

tRESET FLAG TO ZER() "“FATAL ERRORS"
1CLEAR THE SUBTEST "SKIPPER"

IR .QUICK VERIFY. r e
1SET ENVIRONMENT .
t INITIALIZE KT MEMORY MANAGEMENT

{CLEAR THE ERROR TABLE

;GO REPORT THE STATUS

s INIT UNIT NUMBER, ..
tCLEAR COUNT OF DEVICES RUNNING

i...AND SET NEXT UNIT NUMBER.

tABORT, NO MORE UNITS.

1HOW MANY UNITS SELECTED?
1BR IF ONLY 1

1ARE ANY STILL RUNNING?
1BR IF NO

1 SHOW.D WE PRINT STATISTICS
1BR IF NO

tGET UNIT N P-TABLE POINTER,

1BR IF UNIT NOT AVAILABLE,
1CLEAR “DROPPED" FLAG,

1GET 15T REGISTER ADDRESS.
1ADDRESS OF REGISTERS OF UNIT UNDER TEST

1GET VECTOR ADORESS.

{GET INTERRUPT PRIORITY

1SET INTERRUPT PRIORITY,

1SET INTERRUPT VECTOR POINTER...
| IVECTORI v

SEQ 113



SZTKEA TKgS FRT _END FUNC &1
NITIALIZE SECTION

3857
5858
3859
3860
3861
3862
3863
3864
3865
3866
3u67
3868
3869
3870
3871
3872
3873

3874
3875
3876

2877
3878
3879
1880
3881
3882
3883
3884
3885
3886
3887
3888
3889
3890

3891

3892
3893
3894

022164
022166

022166
0e2172
022174
022202
022206
022214
022216
022216
022220
022224
022226
022226
022232
022236
022242
022244
022246
022252
022252
022256
022262
022264
022270
022274
022276
022302
022310

022310
022310
022314
022316
022316
082316

022320

MACRO M1200

<9

20-APR-84 08:12 PAGE 84-2

R2,(R1)+

QvP
5%

1+..AND PRIORITY,

1 1ST PASS 2?7
1NO, SKIP THE PASS 1 STUWFF,

11ST PASS, CHECK THAT DEVICE ADDRESSES ARE VALID, AND
i THAT THE DISPLAY STATUS IS PROPERLY INITIALIZED.

UNITN,R1
R1

@BIT15,ERTABL(RL) ;SAY DEVICE RUNNING

EXTA
LIUNIT, 01
10%

RO

CS$RFLA
#PNT , RO

10%

SPUNIT ,UNITN
UNITN, -(SP)
SPUNIT, -(SP)
"2 . " ( Sp)
SP,RO

CSPNTF

#6,5P

NODEV
CSRADOR,R1
R1,R2
#TSSR,R2
PC , XNXM

24
R1,NODEV
@-1,0FLG

;CLEAR ERROR EXTENSION FLAG.
tARE WE TESTING MULTIPLE UNITS?
t1BR IF NO.

1YES -- GET OPERATOR FLAGS.

s SHOIL D WE PRINT UNIT &7
;B8R IF NOT,
:PRINT THE UNIY ¢

: ADDRESS OF FIRST REGISTER
1START OF REGISTERS
1 ADDRESS OF TSSR REGISTER

s TEST BOTH CONTROLLER REGISTERS...

i...AND BR IF ALL OK,
1FLAG DEVICE AS NON-EXISTENT
1OROP THIS UNIT,

;FINALLY. SET CPU PRIORITY AND WE'RE DONE,

010221 MOV
1%,
i 78T
H BEQ
]
013701 002150 MOV
006301 ASL
052761 100000 003130 BI1S
0050X7 005232 CLR
023727 002012 000001 CH¢
101416 BLOS
RFLAGS
104421 TRAP
Q32700 001000 BIT
001412 BEQ
PRINTF
013746 002150 tp (01"
012746 022320 MOV
012746 000002 MOV
010600 MOV
104417 TRAP
062706 0QQ0006 ADD
10%:
Q05037 003062 CLR
013701 002154 MOV
010102 MOV
062702 000000 ADD
004737 017120 . JSR
103005 BCC
010137 003062 al0)Y
Q12737 177777 003060 MOV
Fak X
5%: SETPRI
012700 000000 MOV
104441 TRAP
ENDINIT
L10030;
104411 TRAP
045 116 045 PUNIT:

#PRI00
&4PRIOC,RO
C$SPRI

CHINIT

{ENABLE INTERRUPTS,

LASCIZ  /7v¥NeNSAsasaa TESTING UNIT HD2%A ssdara/

.EVEN

SEQ 114



TN

3896
3897
3898
3899
3900
3901
3902
3903

3904
3905
3906
3907
3908

3909

3910
3911
3912
391%

3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925

3926
3927
3928
3929
3930
3931

3932

K25 FRT

DROP' UNITS SECTTONS

022366
022366
022366
022370
022372
022400
022406
022406
022410
022414
022420
022422
022424
022430
022430
022432
022434

022462
022462
022462

022464
022464
022464
0.2472
022474
022476
022504
022512
022512
022514
022520
022524
022526
022530
022534
022534
022536

010001
006301
u52761
042761

010046
012746
012746
010500
104417
062706

000167
000026
045

104452

C12737
010001
006301
052761
000240

010046
012746
012746
010600
104417
062706

000167
000030

100000
040000

022434
000002

000006

116

1777717

140000
000240

022540
000002

000006

L9

MACRD M1200 20-APR-84 08:12 PAGE 85

003130
003130

045

003060

003130
000240

HE
t
i

o ¥

.SBTTL ADD AND DROP UNITS SECTIONS

+
THE ADD-UNIT SEC.ION CONTAINS THE CODING THAT CAUSES A DEVICE
TO BE (A) ADDED TO THE TEST LIST FOR THE FIRSY TIME,

OR (8) RE-INSERTED IF IT HAD BEEN PREVIOUSLY DROPPED.

BGNAU
L$AY:
MOV RO,R1 : GET UNIT TO BE ADDED (RO)
ASL R1 i MAKE IT A WORD INDEX
BIS ¢100000,ERTABL(R1) ;3 SET THE "ACTIVE" BIT
BIC Q40000 ,ERTABL{RY1) ; CLEAR THE "DROPPED" BIT
PRINTF #1%,R0O
MOV RO, -{SP)
MOV 214, -(SP)
MOV @2, -(SP)
MOV SP.RO
TRAP C$PNTF
ADD o6, 5P
EXITY AU
.WORD JIUMP
.WORD L1003)1-2-.,
1% LASCIZ  /7#NMA UNIT DA ADDED/
.EVEN
ENDAU » UNUSED.
l.10031:

i+
t
H
i
H
i
¢
i
}
i

L$

TRAP CsPU
.

THE DROP-UNIY SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
TO0 BE REMOVED FROM THE TEST LIST.

SUPVSR DOES THE "DROPPING”. THMIS IS JUST TO TELL THE MAN,
"DROPPED" UNITS ARE RE-SELECTED ON JPERATOR "STA" OR "ADD"
COMMAND, OTHERWISE REMAIN INACTIVE., THE "DISPLAY" COMMAND
WILL PRINT ALL DRGPPED UNITS, AND THE P-TABLES OF THOSE
WHICH ARE STILL ACTIVE,

UPON ENTRY, RO CONTAINS THE UNIT YO BE DROPPED.

BGNOU
DU
MOV ¢-1,DUFLG
MOV RO,R1
ASL R1
BIS €140000,ERTARL(R1) 1 SAY DROPPED
240,2: 0,240 g 2NN
PRINTF #1%,.RO
MOV RO, - (SP)
MOV 014, -(SP)
MOV @2, -(5P)
MOV SP.RO
TRAP CIPNTF
ADD 06, 5P
EXIT DU

.WORD J$JMP
+WORD L10032-2-.

SEQ 115



ABE" RRo OR3P N 15 sk Fold

31932
3934

3935

39356
3937
3938
3939

3940
3941
3942
3943

3944
3945
3946
3947
3048

022540

02257¢
022570
022570

N22572
022572
022572
022576
022602
022604
022604
022610
022612
022616
022620
022624
022626
022632
022634
022636
022640
022644
022644
022644
022644

045

104453

012703
004777
103420

olevav
000000
013727
000000
005367
001375
005367
001367
005303
001357
004737

104461

116

000550
016744
000372
002116
177772
177756

017776

045 1%: JASCIZ
.EVEN
ENDDU
L10032:
TRAP

X

M9

MACRO M1200 20-APR-84 08:12 PAGE 85-1

/HNSA  UNIT #D#A DROPPEL/

CsDU

i AUTD-DROP CODE SECTION.

BGNAUTO
L. $AUTO; :
MOV
10%: JSR
BCS
DELAY
MOV
.HWORD
MOV
. WORD
DEC
BNE
DeC
BNE
DEC
BNE
JSR

204

ENDAUYTO
L10033;

TRAP

9360, ,R3
PC,WATTF
208

250.
3250..(PC)*
L$DLY, (PC)+
0

-6(PC)

. -4

-22(PC)H

. -20

R3

104

PC, CKDROP

CtAUTO

tENOUGH TIME FOR 2400°
iWA1T FOR SSR TO SET

i LEAVE WHEN SSR IS SET
tWALT FOR ,25 SECONDS

18UMP COUNTER DOWN

(KEEP GOING

: TRY AND DROP UNIT

i UNUSEOD.

REEL TO REWIND

SEQ 116



CZTKEA TK2S5 FRT END FUNC @1
CLEAN-UP AND REPORT CODING SECTIONS

3950
3951
7952
3953
3954
3955
3956
3357 022646
022646
3958 022646 005737 003060
3959 022652 100407
3560
3961
3962 022654 013705 002154
3963 022660 012765 000000 000000
3964 022666 004737 016744
3965 022672
3966 022672
022672
022672 104412
3967
3968
3969
3970
3971 022674
022674
3972 022674
022674 012746 023136
022700 012746 000001
022704 010600
022706 104416
022710 062706 000004
3973 022714 010246
3974 02271€ 010346
3975 022720 010446
3976 022722 012704 003130
3977 022726 005003
3978 022730 011402
3979 022732 001467
3980 022734 100066
3981 022736 032702 (40000
3982 022742 001015
3983 0227314 042702 170000
3984 022750
022750 010246
022752 010346
022754 012746 023173
022760 012746 000003
022764 010600
022766 104416
022770 062706 000010
3985 022774 000446
3986 022776 020227 160000
3987 023002 001012
3988 023004
023004 010346
023006 012746 023255

NS

MACRO M1200 20-APR-84 08:12 PAGE 86

.SBTTL CLEAN-UP AND REPORT CODING SECTIONS

P ¢+

i THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS
i EXECUTED AT THE END OF EACH PASS (OR SUB-PASSY,

i USE TO RETURN DEVICE UNDER TEST TO A NEUTRAL STATE,

BGNCLN

LL$CLEAN; :
TST DUFLG : "OROPPED" FLLAG IS5 SET ON...
8MI 1$ $...AND GROSS CONTROLLER FAULT, ..

1...00N'T TRY TO XCT CLEANUP CODE.

MOV CSRADDR,RS5 ; ADDRESS OF TSV REGISTERS ON UNIBUS
MOV &0, T55R(RS) DO SOFT INIT
JSR PC,WAITF

14:

23: ENDCLN

L10034:

TRAP CSCLEAN
1ed

i THE REPORT CODING SECTION CONTAINS THE
i "PRINTS" CALLS THAT GENERATE STATISTICAL REPORTS.

BGNRPT
L3RPT::
PRINTS  #DEVSUM
MOV QDEVSWUH, -(SP)
MOV ¢1,-(SP)
MOV SP,RO
TRARP C3PNTS
ADD 04 ,5P
MOV R2,-(5P)
MOV RX,-(SP)
MOV Ra,-(5P)
MOV H4ERTABL ,R4 1 GET START OF ERROR TABLE.
CLR R t CLEAR UNIT MUMAER
1%: MOV (R4}Y,R2 + GET ERROR TABL.LE ENTRY & TEST IT,
8EQ 44 : ZERD TIF UNIT NOT RUN
BPL 4%
BIT oBIT14 ,R2 t+ WAS UNIT DROPPED?
8nE ol | i1 BR IF YES
BIC @tC7777.R2 ; GET ERROR COUNT FIELD
PRINYS SDEVCNL. ,R3,R2 i PRINT
MOV Re,-(SP)
H0ovV RS, -(SP)
HOV HDEVONL , -(5P)
MOV 85, -(SP
MOV S5P.RO
TRAP C$PNTS
ADD &1C,5P
B8R 14
23 CMP R2,0160G00 1 WAS UNIT NON-EXISTENT?
BNE LY | i1 BR IF NO
PRINTS ODEVNXR,RY
MOV R3, -(S5P)

MOV ODEVNXR, -(SP)

SEQ 117



CZTKEA TK2S FRT END FUNC @1
CLEAN-UP AND REPORT CODING SECTIONS

3989
3990
3991
3992

3993
3994
3995

3996
3997
3998
5999
4000
4001
4002
4003

4004
4005

4007
4008
4009
4010
4011}
4014
4021
4027
4035

023012
023016
023020
023022
023026
023030
023034
023036
023036
023040
023044
023050
023052
023054
023060
023062
023066
023066
023070
023072
023076
02310<
023104
023106
023112
023116
023120
023124
023126
023130
023132
0231%4
025134
023134

023136
023173
023255
023337/
023420

012746
010600
104416
062706
000431
020227
001012

010346
012746
012746
010600
104416
062706
000414
0421702

010246
010346
012746
012746
010600
104416
062706
062704
005203
020427
103701
012604
C12603
012602

104425

045
045
045
045
043

000002

000006
160001

0233%7
000002

000006
170000

023420
000003

000010
000002

003330

116
101
101
101
101

B10

MACRO M1200 20-APR-84 08:12 PAGE 86-1

045
040
040
040
040

LI N

304

a1,

L10035;

DEVSLM;
DEVOM.
DE VHXR :
DEVNRD :
DEVDRO:

MOV
MOV
TRAP
ADD
BR
cHP
BNE
PRINTS
MOV
MOV
MOV
MOV
TRAP
ADD
BR
BIC
PRINTS
MOV
MOV
MOV
MOV
MOV
TRAP
RDO
ADD
INC
cHP
BLO
MOV
MOV
MOV
ENDRPT

TRAP

ASCIZ
JASCIZ
ASCIZ
JASCIZ
.ASCIZ
EVEN

'2. '(Sp)
SP,RO
CIPNTS
:?.SP
R2, 0160001 1 WAS UNIT NOT READY AT STARTW?
304 1 BR IF NO,
QOEVNRD ,R3
R3, -{SP)
2, -(SP)
SP,RO
CIPNTS
06 ,SP
44
erC7777,R2
#0EVDRO,R3 ,R2
R?. '(Sp)
R3| ‘(SP)
SDEVDRO, -(SP)
#3, -(SP)
SP,RO
CHPNTS
e10,SP
2, R4
R3
R4 , #ERTABE
14
(SP): ,R4
{SP): R3S
(SP)+,R2
1 UNUSED,

CSRPTY

/oN<ADEVICE STATUS SUMMARY :eN/

/R UNIT wD3«A CONTROLLER READY, ERRORS » wDWN/
/8A  UNIT uD3sA DROPPED, NON-EXISTENT REGISTERWN/
/s8R  UNIT #D3wA DROPPED, NOT READY AT STARTUPWN/
/dA UNIT wD3¥A  DROPPED, ERRORS « s{N/

SEQ 118



C2TKEA TKX5 FRT END FUNC 21

TEST 1:

4037
4038
4039
4040
4041}
4042
ANAY
4044
4045
4046
4047
4048
4049
4050
4051
3052
405%
4054
4055
4056
4057
4053
4059
4060
4061
4062
406%
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076

4077
4078
4079
4084
4085
4086
4087
4068
4089
4090

4091
4092

4093

BUS RESET TEST

023470
023470
023470
023474
023502
023506
023512
023516
023524
023524

023526
023526
0235¢6

023530
0C 553C
023532

005037
012737
005037
012700
004737
012737

005003

104402

1C4433
Q04737

002170
005672
003100
023704
017232
000005

Q16744

HACRO M1200 20-APR-84 08:12 PAGE 87

002146

002164

W W WY B WP W W B W ST WY WS BE OGN WS W B DY W W ST SR WP WY T OY Wy e @ e e e e e e

TLLQOR;

CLO
.SBTTL TEST 1: BUS RESET TEST

THIS TEST VERIFIES THAT THE MOODUWE'S DEVICE REGISTERS ARE
ACCESSIBLE ON THE BUS (SUBTEST 1) AND THEN CHECKS THAT THE
BUILT-IN INITIALIZATION SELF-TEST MICRODIAGNOSTIC DID NOT FIND
ANY BASIC PROBLEMS IN THE MOOULE, AREAS OF LOGIC TESYED BY THE
SELF-TEST SEQUENCE ARE AS FOLLOWS: ROM AND PIPELINE REGISTER,
SEQUENCER, INTERNAL BUSES, 2901 MICROPROCESSOR, AND, RAM, THIS
TEST INITIALIZES THE CONTROLLER BY ISSUING THE BUS INIT SIGNAL
VIA A RESET INSTRUCTION, OR BY WRITING INTO THE TSSR REGISTER,
WAITS A PERIOD OF TIME (TO ALLOW THE CONTROLLER' S INITIALIZATION
MICRODIAGNOSTIC SEQUENCE TO BE COMPLETED), AND THEN CHECKS THE
CONTENTS OF THE TSSR REGISTER, SUCCESSFIR. INITIALIZATION IS
INDICATED BY SUBSYSTEM READY (5SR) AND NEED BUFFER ADORESS (NBA )
BITS BEING SET (1) AND ALL OTHER BITS (EXCEPT Al7 AND A16 AND
OFL, WHICH ARE IGNORED FOR THIS TEST) BEING CLEAR (0). IF THE
CONTENTS OF TSSR ARE NOT AS EXPECTED, AN ERROR REPORT IS ISSUED
LISTING THE EXPECTED DATA, ACTUAL DATA, AND THE DISCREPANCIES,
THE ERROR REPORT ANALYZES THE TS558 CONTENTS AND DISCERNS AND
REPORTS ONE OF THREE POSSIBILITIES:

1. TSSR CONTENTS ARE AMBIGUOUS (ANY OF BITS 11-14 ARE SET,
DR STATES OF SSR AND SC BITS DO NOT CORRESPOND TO THE
APPARENY ERROR CODE IN BIYS 0-5): INDICATES THAT THE
TSSR CONTENT CANNOT BE TRUSTED. INNICATES A
CATASTROPHIC CONTROLLER MALFUNCTION, THIS IS A FATAL
ERROR (EXECUTION IS ABORTED). FJIELD ACTION WOULD BE TO
REPLACE THE CONTROLLER. IF THE CONTROLLER ITSELF IS BEING
DEBUGGED, THE PROGRAM SHOULD BE RESTARTED WITH LOOP ON
ERROR ENABLED IN ORDER TO PROBE FOR THE PROBLEM.

2., SSR » 0, SC » 0 AND THE ERROR CODE IN BITS 0-5 IS IN
THE RANGE 17-13: THIS IS A FATAL ERROR, THE ERROR
COOE IS DECOOED AND THE APPROPRIATE DESCRIPTION GIVEN.
INOICATES THAT A SERIOUS PROBLEM EXISTS,

BGNTST '
1::
CLR FATFLG 1ICLEAR FATAL ERROR FLAG
MOV OEPRT] ,EPRYSH 1SET UP ERROR MESSAGE SWITCH
CLR KTFLG (HOLD OFF KT1i
MOV @TIST1{D.RO yASCII MESSAGE TO IDENTIFY TEST
JSR PC,TSTSETWLP 100 INITIAL TEST SETULP
MOV €5, LOOPCNT IPERFORM S ITERATIONS
CLR R3 JUSE R3 AS FATAL ERRODR FLAG
BGNSLUB VAL BE?IN SUBTESY /7777277207077
1.1
TRAP csBSUS
BRESET tISSUE A BUS RESEY

TRAR C$RESET
JOR PC,WALTF 1WAIT FOR READY

SEQ 119



FELYE"1 THBas RESEYO1ELHC #1

4094
4095
4096
4097
4098
4099
4103

4104
4105
4106

4107

023536
023542
023544
023550
023554
023556
023560
023560
023562
023564
023566
023570
023572
023572
023572
023572

016501
010102
042702
052702
020102
001405

104455
000145
003603
011566
005203

104403

000000

176277
002200

D10

MACRC M1200 20-APR-B84 08:12 PAGE 87-1

104

MOV
MOV
BIC
8IS
CMP
BEQ
ERRDF

INC
ENDSUB

TSSR(R5),R1

1GET THE CONTENTS OF TSSR

R1 R2 START SETUP OF EXPECTED TSSR

2+E <HIAODRIOFL>,R2 CLEAR OUT UNUSED BITS
25SRINBA,R2 (R4 HAS EXPECTED CONTENTS

R1,R2 L COMPARE EXPECTED TO RECEIVED

104
ERRNO, SFHERR, SFFMEG

R3

$BRANCH IF COMPARE

tREPORT A FATAL ERROR
TRAP
. WORD
» WORD
. WORD

1SET THE FATAL ERROR FLAG

5eQ 120

CSERDF
101

SFHERR
SFFMSG

PNNANANANANAANN END SUBTEST  NNAANNAANAY

L10037:
TRAP

CIESLE



£E10

CZTKEA TK25 FRT END FUNC #1 MACRO M1200 2Q-APR-B4 0B:12 PAGE 88 SEQ 121
TEST 1: BUS RESETY TEST

4109 023574 005703 TST R3 i0ID WE HAVE FATAL ERROR ?

4110 023576 001402 BEQ 204 tBRANCH IF NOT

4111 023600 Q04737 017776 JSR PC,CKDROP 1GO DROP THIS UNIT, IF ALLQOWED

41%% 023604 005003 2048 CLR R2 tRESET FATAL ERROR FLAG

4]

4114

4115 023606 BGNSUB 1 /4277777777 BEGIN SUBTEST #/2/272/77777777
023606 T1.2:

a1l 02360€& 104402 TRAP csBsw8

116

4117 023610 005065 000000 CLR TSSR(RS) tWRITE TO ISSUE A SOFT RESET

4118 0235614 004737 016744 JSR PC,.WAITF tWAIT FOR READY TQ SET

4119 023620 016501 000000 MOV TSSR(R5),R1 tGET REGISTER TSSR DATA

4120 023624 010102 MOV R1,R2 tSTARY SETUP OF EXPECTED TSSR

4121 023626 042702 176277 BIC &tC<HIADDR!OFL > ,R2 iCLEAR OUT UNUSED BITS

4122 023632 052702 002200 BIS @SSR!NBA,R2 R4 HAS EXPECTED CONTENTS

4123 023636 020102 cHP R1,R2 ;COMPARE EXPECTED TO RECEIVED

4124 023640 001405 BEQ 108 tBRANCH IF COMPARE

4128 023642 ERRDF ERRNO,SFIERR, SFFMSG tREPORT A FATAL ERROR
023642 104455 TRAP CYERDF
023644 000146 . WORD 102
023646 003550 . WORD SFIERR
023650 011566 .WORD SFFMSG

4129 023652 005203 INC R3 sSET THE ERROR FLAG

4130 023654 10%:

4131 023654 ERDSLB PANANNAANNANANN END SUBTEST  NNANAANNNANAN
023654 L10040:
023654 104403 TRAP CSESLB

4132

4133

4134 023656 005703 TST RX tFATAL ERROR DETECTED ?

4135 023660 001402 BEQ 204% 1BRANCH 1IF NOT

4136 023662 004737 017776 JSR PC,CHKDROP 1SEE IF TIME TO DROP UNIT

4137 023666 004737 017200 20%: JSR PC,TSTLOOP 1 SHOUWLD WE DO ITERATIONS ?

4138 023672 103002 BCC 40% 1BRANCH IF NOQT

4139 023674 000137 023524 JMP TiLQOP }LOOP UNTIL COUNT EXPIRED

4140 023700 404 EXIT TST tALL DONE THIS TEST
023700 104432 TRAP CSEXIT
023702 000022 .WORD L10036- .,

4141

4142 e

4143 tLOCAL TEXT MESSAGES FOR TESTY

4144 i -

4145

4146 023704 111 156 151 TST1ID: .ASCIZ 'Initimlization'

4147 .EVEN

4148 023724 ENDTST
023724 L10036:

4149 023724 104401 TRAP CSETST

4150
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CZTKEA TK2S FRT END FUNC 1 MACRO M1200 20-APR-84 08:12 PAGE 90 SEQ 122
TEST 2: RAM TEST )
4153 S8TTL TEST 2: RAM TEST
4154
4155 i THIS TEST VERIFIEKS THAT ALL LOCATIONS OF THE RAM ON THE CONTROLLER
4156 i CAN PROPERLY STORE AND READ BACK ALL DATA PATTERNS, AND THAT
4157 : EACH RAM LOCATION IS UNIQUELY ADDRESSED (I.E., THAT ONE AND ONLY
4158 : ONE LOCATION IS ACCESSED BY ANY PARTICULAR ADDRESS). THESE
4,59 i TESTS ARE PERFORMED BY THREE SUBTESTS, DESCRIBED BELOW. A
4160 3 BYPRODUCT OF THESE TESTS IS A VERIFICATION OF TWO REGISTERS IN
4161 1 THE 2901 AND THE CAPABLITY OF THE 2901 TO CORRECTLY PERFORM AN
4162 i ADD.
4163 ;
4164 H
4165 H
4166 i T28Y 2, SUBTEST 1: -
4167 {
4168 : THIS SUBTEST VERIFIES EACH RAM LOCATION BY FIRST PLACING THE
4169 : CONTROLLER INTO MAINTENANCE MODE BY WRITING INTQO THE LOW BYTE OF TsSDB
4170 : AND THEN PERFORMING THE FOLLOWING SEQUENCE FOR EACH ADDRESS
4171 H 0-7777 (OCTAL):
4172 ;
4173 H
4174 : 1. THE ADDRESS TO BE TESTED IS LOADED INTO THE TSDB (VIA A
2175 3 WORD WRITE).
176 :
4177 i 2. THE ADODRESSED RAM LLOCATION IS WRITTEN, THEN READ INTO
4178 : THE LOW BYTE OF TSBA, BY WRITING A DATA BYTE INTO THE
4179 : LOW BYTE OF TSDB,
4180 i
4181 : 3. THE LOW BYTE OF TSBA IS CHECKED TO SEE IF IT CONTAINS
4182 : THE DATA PATTERN ORIGINALLY WRITTEN; A DISCREPANCY IS
:183 3 REPORTED AS AN ERROR.
184 :
4185 : 4. THE ADDRESS OF THE LOCATION BEING TESTED IS AGAIN
4186 ; WRITTEN INTO TSDB (WORD URITE), 7O CAUSE THE LOCATION
4187 : UNDER TEST TO AGAIN BE READ INTO THE LOW BYTE OF TSBA.
4188 : THE LOW BYTE OF TSBA IS AGAIN CHECKED AND DISCREPANCIES
4189 : REPORTED,
4190 :
4191 : 5. THE HIGH BYTE OF TSBA IS CHECKED; IT SHOWLD CONTAIN
4192 : T _ SUM OF THE HIGH ANO LOwW BYTES LAST WRITYEN INTO
4193 : TSDB AS A WCRD. A DISCREPANCY IS REPORTED AS A 2901
zigg : PROBLEM,
4196 i 6. THE CONTENT OF TSSR IS CHECKED; SETTING OF THE SC BIT
:ig; i IS IGNORED. OTHER DISCREPANCIES IN TSSR ARE REPORTED.
3
4199 :
4200 023726 BGNTST
023726 T2::
4201 023726 005037 002170 CLR FATFLG tCLEAR FATAL ERROR FLAG
4202 023732 012737 005672 002146 MOV OEPRT1 ,EPRTSW (1 SET P ERROR MESSAGE SWITCH
:203 023740 005037 003100 CLR KTFLG tHOLD OFF KT11
204
4205 023744 BGNSUB §//7774727777 BEGIN SUBTEST 24770000007
023744 T2.1:
023744 104402 TRAP C¢BSUB

4206



CELEA TNRR BESEND FNC &1

4211
4212
4213
4214
4215
4216
4220
4221

4222
42235
4224
4225
4226
4227
4228
4229
4230
4234

4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4250

4251

4252
4253
4254
4255
4256

4257

023746
023752
023756
023764
023764
023770
023772
023774
023774
023776
024000
024002
024004
024010

024010
024012
024016
024022
024026
024030
024032
024032
024034
024036
024040
024042

024042
024044
024050
024052
024054
024056
024060
024064
024070
024072
024074
024074
024076
024100
024102
024104
024104
024106
024110
024114

024116
024116
Q24116

012700
004737
012737

004737
103405
010001

104455
000311
003550
011506
012704

110402
110465
110265
116501
120102
0014014

104456
000312
024530
016170

005204
020427
001357
005002
005304
110402
110465
116501
120102
001404

104456
000313
024530
016170

104406
005304
022704
001360

104403

024672
017232
000002

016470

000002

1727777
177776
177776

000400

177777
177176

000002

610

MACRO M1200 20-APR-84 08:12 PAGE 90-1

002164

TeLOOP:

204
25%:

Z0%:

40%:

454

MOV
JSR
MOV

JSR
BCS
MOV
ERRDF

MOV

MOvVB
MOVB
MOVB
MOvVB
cHPB
BEQ
ERRHRD

INC
cMP
BNE
CLR
DEC
MOvVB
MOV8
MOV8
CMPB
8EQ
ERRHRD

CKLOOP
DEC
CcHP
BNE

ENDSUB

@TST210,R0O
PC,TSTSETUP
42, LOOPCNT

PC,SOFINIT

20%

RO,R1

ERRNO, SFIERR, SFIMSG

#2,R4

R4 ,R2

R4, TSDBH(RS)

R2, TSOBL(R5)
TSBAL(R5),R1

R1,Re

304

ERRNO, TSBAM2 ,EXPREC

R4

R4, 2400

25%

R2

R4

R4 ,R2

R4, TSDBH( RS )
TSBAL(R5) ,R1
R1|R2

454

ERRNO, TSBAMZ ,EXPREC

R4
%2,R4
403

1ASCII MESSAGE TO IDENTIFY TEST

100 INITIAL TEST SETWP
1PERFORM 2 TTERATIONS

100 INITIALIZE ON CONTROLLER

1BR IF INIT WAS OK

1CONTENTS OF TSSR REGISTER

1FATAL ERROR TSSR WAS NOT OK
TRAP
.WORD
. WORD
.WORD

1SET RAM ADDRESS AT TWO

;EXPECTED DATA FROM WRAP - ARQUND

1 LOAD ADDRESS INTO TSD8

:LOADS DATA INTO RAM LOCATION

;READS WRAP DATA

tDOES WRITTEN(WRAP) = READ

:BR TF OK, THEY ARE EQGUAL

1DATA NOT WRAPPED CORRECTLY
TRAP
. WORD
. WORD
.WORD

i NEXT ADDRESS

tEND OF RAM MEMORY CHECK
;LOOP TILL ALL RAM WRITTEN
tCLEAR OUT R2 HIGH BITS
:SET BACK TO 377

tGET DATA PATTERN BACK IN SHAPE

tLOAD UP RAM ADDRESS POINTER
1 READ RAM CONTENTS BACK
tCHECK WITH DATA WRITTEN
iBR IF OK, DATA IN = DATA OUT
tWRITTEN DATA NOT = TO READ
TRAP
. WORD
. WORD
. WORD
1 SCOPE LOOP
TRAP

:OROP DATA COUNTER (PATTERN)
(AT LOC TWO YET
i8R, IF NOT AT TWO YET

SEQ 123

C$ERDF
201

SFIERR
SFIMSG

C $ERHRD
202

TSBAM2
EXPREC

C$ERHRD
203
TSBAM2
EXPREC

CSCLP1

PAONAANAANANAAN END SUBTEST NNNANANAANNANY

L10042:
TRAP

CS$ESUB



CZTKEA TK25 FRT END FUNC &)
TEST 2: RAM TEST

4259
4260

4261
4262
4263
4264
4265
4266
4267
4268
4272
4273

1274
4275
4276
4277
4278
4279
4280
4281
4282
4286

4257
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4304

4305
4306
4307
4308
4309
4310

024120
024120
024120

024122
024126
024130
024132
024132
024134
024136
024140
024142
024144
024150

024150
024154
024160
024164
024166
024170
024170
024172
024174
024176
024200

024200
024202
024206

024210
024212
024214
024214
024220
024224
024226
024230
024232
024232
024234
024.36
024240
024242
024246
024252
024256
024262
024264

104402

004737
103405
010001

104455
000314
Q03550
011506
005002
012704

110465
110265
116501
120102
001404

104456
000315
024530
016170

005204
020427
001360

005304
005002

110465
116501
005002
120102
001404

104456
000316
024612
016170
012702
110465
110265
116501
120102
001404

016470

000002

177777
177776
177776

000400

177777
177776

000377
177777
177776
177776

- me Wwe =

20%;
25%:

30%:

358
40%:

43%:

BGNSUB

TEST 2,

H10
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SUBTEST 2

SEQ 124

1///7/7/7/7777 BEGIN SUBTEST /////7/7777/777

THIS SUBTEST WRITES RAM WITH ALL ZEROS
THEN WALKS AN ALL ONES WORD DOWN THROUGH MEMORY

JSR
BCS
MOV
ERRDF

CLR
MOV

MOVB
MOVB
HOVE
CMPO
BEQ
ERRMRD

INC
CHP
BNE

DEC
CLR

MOVB
MOvB
CLR
cHeB
BEQ
ERRHRD

MOV
HOVB
MOVB
MOVB
CHPB
BEQ

PC,SOFINIT
204
RO,R1

ERRNO, SF IERR , SF IMSG

R2
2,R4

R4, 1SDBH(RS )
R2, TSDBL(RS)
TSBAL(RS5),R1
R1,R2

308

ERRNO, TSBAM2 ,EXPREC

R4
R4, 2400
25

R4
R2

R4, TSDBH(R5)
TSBAL{R5),R1
R2

R1.R2

434

ERRNO, TSBAM3 ,EXPREC

9000377 ,R2
R4, TSDBH(R5)
R2, TSDBL(R5?
TSBAL(R5),R1
R1,RZ

454

T2.2:
TRAP C4$B5LB
400 INITIALIZE ON CONTROLLER
1BR IF INIT WAS OK
tCONTENTS OF TSSR REGISTER
tFATAL ERROR TSSR WAS NOT OK
TRAP C$ERDF
. WORD 204
.WORD SFIERR
.WORD SFIMSG
tTEST DATA = @
tSTARTING RAM ADDRESS = 2
1LOAD ADDRESS INTO TsDB
;LOADS DATA INTO RAM LOCATION
tREADS WRAP DATA
1DOES WRITTEN(WRAP) = READ ?
1B IF OK, THEY ARE EQUAL
;1DATA NOT WRAPPED CORRECTLY
TRAP C3$ERMHRD
. WORD 205
. WORD TSBAM?
.WORD EXPREC

INEXT ADDRESS
tEND OF RAM MEMORY CHECK
tBR, MORE RAM TO GO

1SET BACK TO 377
1SET TO ALL ZEROS

iLOAD UP THE ADDRESS FOR RAM
tREAD THE RAM CONTENTS BACK
tLOOKING FOR OQU000 (EXPECTED)
1B0TH SHOULD BE 000Q00CC BINARY
1BR, IF DATA IS GCOD
tCHARACTERISTICS DATA NOT CORRECT

TRAP C$ERMRD
+ WORD 206

. WORD TSBAM3Z
. WORD EXPREC

1SET ALL ONES WORD

1LOAD UP RAM ADDRESS POINTER
IWRITE DATA INTC RAM

tREAD RAM CONTENTS BACK
1CHECK WITH DATA WRITTEN

tBR IF OK, DATA IN « DATA QUT



CZTKEA TKeS FRT END FUNC #1
TEST 2: RAM TEST

4314 024266
024266
024270
024272
024274

4315 024276
024276

4316 024300

4317 024302

4318 024306

4319

4320 024310
024310
024310

104456
000317
024530
016170

104406
005304
022704
001342

000002

104403
4321

110
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454,

ERRHRD

CKLOOP
DEC
(MP
BNE

ENDSUB

ERRNO, TSBAM2 ,EXPREC

R4
42,R4
40%

tWRITTEN DATA NOT = TO READ

TRAP
. WORD
.WORD
. WORD
i SCOPE LOOP
TRAP
;DROP RAM ADDRESS POINTER
tAT LOC 2 YET

1BR, IF NOT AT TWO YET

SEQ 125

C$ERHRD
207
TSBAM2
EXPREC

Cs$CLP1

PNNNANAANNAAANSY END SUBTEST NMNNANANAANANNYY

L10043:
TRAP

C$ESUB



L, IR RO Fne o1

4323
4324

4325
4326
4327
4328
4329
4330
4331
4332
4336
4337

a33g
4339
4340
4343

4342
4343
4344
4345
4346
4350

4351
4359

4353
4354
4355
4356
4457
4358
4359
4360
4361
4362
4363
4364
4365
4369

4370
4371

024312
024312
024312

024314
024320
Ce4322
024324
024324
024326
024330
024332
024334
024340
024344
024344
024344
024 346
024352
024356
024362
024364
024366
024 366
024370
024372
024374
024376
024376
024376
024376

024400
024402
024406

024410
024412
024412
024416
024420
024424
G2 430
024432
024434
024434
024436
024440
024442
024444
024446

104402

004737
103405
010001

104455
000320
003550
011506
012702
012704

104404
110465
110265
116501
120102
001404

104456
000321
024530
016170

104405

005204
020427
001356

005304

012702
005001
110465
116501
120102
001404

104456
000322
024612
016170
005002
110465

016470

177777
000002

177777
177776
177776

000400

000377

177777
177776

177277

- we Be we e

20%;
25%:

30%:

35%:
404

43%:.

BGNSUB

TEST 2,

J10
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SUBTEST 3

SEQ 126

1////77/77/7/7 BEGIN SUBTEST ///7/7777/777/

THTS SUBTEST WRITES RAM WITH ALL ONES
THEN WALKS A ZERO WORD DOWN THROUGH MEMORY

JSR
BCS
MOV
ERROF

MOV
MOV

BGNSEG

MOVB
MOVB
HOVB
CMPB
BEQ
ERRHRD

ENDSEG

INC
CMP
BNE

DEC

MOV
CLR
MOVB
HOvVB
cMPB
BEQ
ERRHRD

CLR
MOvVB

PC,SOFINIT
204
RO,RL

ERRNO, SFIERR, SFIMSG

A1L77777,R2
#2,R4

R4, TSDBH(RS)
Re,TSDBL(RS)
TSBAL(R5),R1
R1,R2

304

ERRNO, TSBAMZ , EXPREC

R4
R4, 4400
254

R4

9000377 ,R2
R1

R4, TSDBH(RS)
TSBAL(R5),R1
R1,R2

a3

ERRNO, TSBAM3 ,EXPREC

R2
R4, TSDBH(R5)

T2.3:
TRAP c¢BSLB
;D0 INITIALIZE ON CONTROLLER
tBR IF INIT WAS Ok
;CONTENTS OF TSSR REGISTER
tFATAL ERROR TSSR WAS NOT OK
TRAP CSERDF
. WORD 208
. WORD SFIERR
. WORD SFIMSG

tSET DATA AT ALL ONES
1SET RAM ADDRESS AT TWO

$23>>>3>3>33>>> BEGIN SEGMENT >5333%353333>>

TRAP C¢BSEG

1LOAD ADDRESS INTOD TSDB

iLOADS DATA INTO RAM LOCATION

1READS WRAP DATA

;D0ES WRITTEN(WRAP) = READ ?

iBR IF OX, THEY ARE EQUAL

;DATA NOT WRAPPED CORRECTLY
TRAP C$ERHRD
LWORD 209
.WORD TSBAMZ
JWORD  EXPREC

jeecctecccecec END SEGMENT c<¢¢c¢ecccecccecce
10000¢:
TRAP C$ESEGC

iNEXT ADORESS
iEND OF RAM MEMORY CHECK
i8R, MORE RAM TO GO

iSET BACK TO 377

1SET UP EXPECTED DATA REGISTER
1CLEAN OUT REGISTER

1 SELECT ADDRESS IN RAM

tPICK UP RAM CONTENTS

s IS MEMORY STILI ALL ONES

iBR, IF OK (ALL ONES)

tHEMORY CHANGED AFTER ALL ONES WRITE

TRAP C$ERHRD
.HWORD 210
.WORD TSBAM3
.WORD EXPREC

iSET UP NEW EXPECTED
tLOAD UP RAM ADDRESS POINTER



CZIKEA_Tkps FRT END FUNC #1
EST  2: RAM TES

4372
4373
4374
4375
4379

4380

4381
4382
4383
4334
4385

4386
4387
4388
4389
4390

4391
4332
4393
4394
4395
4396
4397
4398
4399

024452
024456
024462
024464
024466
024466
024470
024472
024474
024476
024476
024500
024502
024506

024510
024510
024510

024512
024516
024520
024524
024524
024526

024530
024612
024672

024676
U24676
024676

110265
116501
120102
001404

104456
000323
024530
016170

104406
005304
022704
001341

104403

004737
103002
000137

104432
000150

040
127
122

104401

177776
177776

000002

017200
0237¢€4

127
162
141

K10
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162
15
155

MOovB
MOVB
CHMPB
BEQ
ERRHRD

CKLOOP
DEC
CHP
BNE

ENDSUB

45%:

JSR
BCC
JMP

63%: EXIT

TSBAM2: ,ASCIZ
TSBAM3: ,ASCIZ
TST2I0: .ASCIZ
.EVEN
ENDTST

R2, TSDBL(RS)
TSBAL(R5),R1

R1,R2

454

ERRNO, TSBAM2 ,EXPREC

R4
@2,R4
404

PC,TSTLOOP
634

T2LOOP

TST

P
LOCAL TEXT MESSAGES FOR TEST

SEQ 127

tWRITE DATA INTO RAM
;READ RAM CONTENTS BACK
1CHECK WITH DATA WRITTEN
1BR IF OK, DATA IN = DATA QUT
tWRITTEN DATA NOT = TO READ
TRAP C$ERHRD
. WORD 211
. WORD TSBAM2
.WORD EXPREC
: SCOPE LOOP
TRAP CsCLP1

; DROP RAM ADDRESS POUINTER
+CHECK LD TWU
iBR, TF NOT AT (0OC 2 YET

PANNAANANNNAANNY END SUBTEST MNANANAANNNY

L10044:
TRAP Cs¢EsSuB
:D0 We NEED YO ITERATE TEST ?
s BRANCH IF NOT
tEXECUTE AGAIN
{ALL DONE THIS TEST
TRAP C$EXIT
WORD  L10041-.

' ufite toe TS0B Not_Equal to Read of TSBA Low Byte!
'Write To RAM Location Modified Another Location’

'Ram’

1.10041;

TRAP CSETST



?ZTKEQ TKEBH

4401
4402
4303
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
443)
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457

FRT EN
MAND R

2uedtc

L10O
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LSBTTL  TEST 3: COMMAND REJECT

THIS TEST VERIFIES THAT ALL COMMANDS QOTHER THAN WRITE
CHARACTERISTICS ARE REJECTED DUE TO THE NEED BUFFER ADDRESS
(NBA) BIT BEING SET IN TSSR, AND THAT THE TSBA AND TSSR
REGISTERS ARE LEFT IN THE PROPER STATE AFTER EACH COMMAND IS
REJECTED, THIS TEST CHECKS MICRUPROCESSOR SEGUENCING, BASIC
COMMAND DECODING AND DATI DMA HANOLING. THIS TEST CONTAINS TWD
SUBTESTS: SUBTEST 1 SEQUENCES THROUGH ALL COMMAND WORDS (OTHER
THAN WRITE CHARACTERISTICS) WITH THE INTEPRUPT ENARBLE (IE) BIT
CLEAR AND VERIFIES THAT AN INTERRUPT IS NOT GENERATED BY THE
REJECTED COMMAND; SUBTEST 2 PERFORMS SIMILARLY TO SUBTEST 1 BUT
SETS THE IE BIT IN EACH COMMAND WORD AND VERIFIES THAT AN
INTERRUPT IS GENERATED WHEN THE COMMAND IS REJECTED, SUBTEST 1
SETS UP THE INTERRUPT SERVICE KROUTINE TO FLAG UNEXPECTED
INTERRUPTS, THE COMMAND WORD IN THE COMMAND BUFFER I35
INITIALIZED TO 100000 (OCTAL) AND THE REMAINING THREE JIORDS IN
THE COMMAND BUFFER ARE SET TO KNOWN UNIQUE PATTERNS, TvEN THE
FOLLOWING SEQUENCE IS PERFORMED:

1. INITIALIZE THE CONTROLLER BY WRITING INTO THE TSSR;
PROPER INITIAL CONDITIONS ARE VERIFIED.

2. TSDB IS WRITTEN WITH ADDRESS JF THE COMMAND BUFFER TO
START PROCESSING,

3, THE PROGRAM WAITS FDR SSR TO SET; IF SSR DOES NOT SET,
AN ERROR REPORT IS5 ISSUED AND THE TEST IS ABORTED.

4. THE CONTENTS OF TSSR ARE CHECKED. TSSR IS CORRECT IXF
IT CONTAINS EITHER OCTAL 102206 OR 102306 (BIT 6
DEPENDS UPON THE STATE OF THE TAPE TRANSPORT),

S. THE CONTENYS OF TSBA ARE CHECKED., T3BA SHOULD CONTAIN
THE INITIAL COMMAND BUFFER ADDRESS (LOADED IN STEP 2)
PLUS 10 (OCTAL); TI.E., TSBA SHOULD POINT TO THE WORD
JUST AFTER THE COMMAND PACKET (NOTE THAT 4 COMMAND
PACKET WORDS ARE ALWAYS FETCHED).

6. USING THE MAINTENANCE MODE WRAPAROUND FUNCTIONS, THE
COMMAND IMAGE BLOCK IN THE CONTROLLER'S RAM (LOCATIONS
201-210 (OCTAL)) ARE CHECKED; THE IMAGE SHO\LD CONTAIN
APCOS; 8; THE FOUR COMMAND PACKET WORDS AS SET WP IN
ChU HORY ,

7. THE COMMAND WORD IN THE COMMAND BWFFER IS INCREMENTED
TO THE NEXT PATTERN NOT CONTAINING WRITE
CHARACTERISTICS OR IE, THE REMAINING THREE WORD OF THE
COMMAND BUFFER ARE SEQUENCED WITH PSEUDO-RANDOM DATA.
IF THE COMHAND WORD HAS NOT REACHED ITS MAXIMUM VALULE
(177777+1), THE TEST SEQUENCE IS REPEATED,

SUHTEST 2 15 IDENTICAL TO GUBTEST 1, EXCEPT THAT THE PROGRAM

SEQ 128



CZTKEA Tk2s FRY END F
3: COMMAND REJE

EST

4458
4459
4460
4461

4462
4463
4464
4469
4470
4471
4472
4473

4474
4475

4476
4477
4478
4479

4480
4481
4485
4486

4487
4488
4489
4490
4491
4492
4493
4494
4498

4499
4500

4501
4502

4503
4507

024700
024700
024700
024704
024712
024716
Q24722
024726
024734
024734
024734
024734

024736
024736
024742
024744
024750
024754
024756
024756
024760
024764
024766
024770
024770
024772
024774
024776
025000
025004
025010
025014
025020
025024
025030
025032
025034
025034
025036
025040
025042
025044
025050
025050
025052
025052
025054
025056
025062
025064
025064
025066
025070

005037
012737
005037
012700
004737
012737

104402

012700
104441
012704
012703
Cle314

104404
004737
103405
010001

104455
000455
003550
011506
0V503%7
005037
004737
042714
010465
004737
1034C7
010001

104455
0N0456
025655
011520
004737

104406

104410
000164
005737
001404

104456
000457
025733

8¥C 1l

00217¢
005672
0031G0
026143
017232
000002

000000

025620
002720

016470

002170
002172
V17060
000200
117776
016744

017724

Q02172

M1O
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002146

002164

T3LOOP:

5%

10%:

15¢%:

SEQ 129

CAUSES THE IE BIT 7O BE SET IN EACH COMMAND WORD AND THEN
VERIFIES THAT AN INTERRUPT OCCURS,

BONTST

CLR
MUV
CLR
MOV
JSR
MOV

BGNSLE

SETPRI

MOV
MOV
MOV
BGMSEG

JSR
BCS
MOV
ERROF

CLR
CLR
JSR
BIC
MOV
JSR
BCS
MOV
ERRDF

JSR
CKLOOP

ESCAPE
TST

BEQ
ERRHRD

FATFLG

QEPRT]1 ,EPRTSW
KTFLG
&TST3I0,RO
PC, TSTSETUP
42, ,LOOPCNT

#PRIOO

JT3PACKET ,R4
#TSTBLK,R3
(R3)+,(R4)

PC, SOF IMIY

10%

RO,R1

ERRNG, SFIERR, SF IMSG

FATFLG

INTRECV

PC,CHKTSSR
oBIT7,(R4)

R4, TSDR(RS5)
PC,WAITF

154

RG,R1

ERRNO, T3SSR,PKTSSR

PC,FATCHK

5uB

INTRECYV
224

ERRNO, TSINT ,PKTSSR

T3::
+1CLEAR FATAL ERROR FLAG
1SET UP ERRDR MESSAGE SWITCH

tHOLD OFF KT11

+ASCLIT MESSAGE TO IDENTIFY TEST
;D0 INITIAL TEST STLP
;PERFORM 2 TTERATILM'S

1 /71777727777 BEGIN SUBTESY /77777777777

T3.1:
TRAP csBsug
tLOWER PHLORIN: TD ALL_ON INTERRUPLTS
MOV #PRICO,RO
TRAP C3$SPRI

;GE! THE ADDRESS OF COMMAND PACKET
L,BLOCK OF TEST DATA

tINSERT THE NEXT TEST DATA WORD
12323333333, BEGIN SEGMENT >5553%33>3533>3

TRAP  C$BSEG
100 SOFT INIT OF CONTROLLER
iBR Ir SOF1 INIT = OK
1SAVE CONTENTS OF TSSR
tPEVICE FATAL ERROR DURING INIT
TRAP  CHERDF
.WORD 301
WORD  SFIERR
. WORD  SFTMSG
tCLEAR FATAL ERROR FLAC
;CLEAR INTERRUPT RECEIVED FLAG
tWAIT FOR READY, NON-AMBIGUOUS
iDISABLE INTERRUPTS
tSET THE PACKET ADDRESS
iWAIT FOR SSR TO SET
1BR IF CARRY SET (GOOD RETURN)
s SAVE CONTENTS OF TSSR
tDEVICE FATAL SSR FAILED TO SET
TRAP C$ERODF
WORD 302
.WORD  T3SSR
.WORD _ PKTSSR
tINC AND CHECK FOR MORE THAN 25 ERRORS
;LOOP ON ERROR, IF FLAG SET
TRAP  CSCLP1
1BY-PASS SUBTEST IF FATAL ERROR
TRAP  CSESCAPE
.MORD  L10046-.
1DID AN INTERRUPT OCCUR ?
iBRANCH IF NOT
TRAP C$tRHRD
\WORD 303
JHORD  T3INT



tés

T

4508
4509
4510
4511
4512
4513
4514
4515
4519

4520

4521
4522
4523
4524
4525
4529

4530
4531
4532
4533
45357

4539
4540
4541
4542
4543
4544
4545
4546
4547
4548

4549
4550
4551
4552

KeA TK%S
3, CO

FRT

025072
025074
025100
0251¢4
025110
025114
025116
025122
025124
025126
025126
025130
025132
025134
025136
025136
025140
N25144
025150
025152
025154
025156
025156
025160
025162
025164

025146
025172
025174
025174
025176
025200
025202
025204
025204
025204
025206
025210
025214
025220
025222
025226
025232
025234

025240
025240
025240

025242
025246
025250

011520
012702
004737
016501
032701
001402
052702
020201
001404

104456
000460
025630
011520

104406
004737
016501
010402
020102
001404

104456
000461
026071
016170

004737
103404

104456
000462
004643
016204

104405
011300
042700
020027
001002
062703
020327
103002
000137

104403

Cost38?
001402
004737

maAND REJEETC

102206
017000
006000
000100

000100

017060
177776

010354

177740
000004

020002
003030

024754

002170
0r17776

MACRO M1200 20-APR-84

22%:

254

304,

35%;

40¢;

454

50%:

MOV
JSR
MOV
BIT
BEQ
BIS
CHP
BEQ
ERRHRD

CKLOOP

JSR
MOV
MOV
cMpP
BEG
ERRHRD

JSR
BCS
ERRHRD

ENDSEG

MOV
BIC
CMP
BNE
ADD
CHP
BHIS
JMP

ENDSUB

TST
BEQ
JSR

N10O

08:12 PAGE 93-2

#SC!NBA!SSR!TSREJ,R2
PC,CHKTSSR
TSSR(R5),R1

#0FL,R1

2514

40FL ,R2

Re,R1

304
ERRNO, T3NBA ,PKTSSR

PC,CH'.TSSR
TSBA(R5),R1

R4 ,R2

R1,R2

3514

ERRNO, T3TSBA ,EXPREC

PC,CKRAM
40
ERRNO,PKTRAM,RAMERR

(R3),RO
0177740,R0
RO, 24

45%

@2,R3

R3, #TBLEND
50%

54

FATFLG
604
PC,CKDROP

SEQ 130

.WORD PKTSSR

tEXPECTED CONTENTS OF TSSR

: WAIT TOR READY, NON-AMBIGUCUS

tGET THE CONTENTS OF TSSR

1 IS5 OFF-LINE BIT SET ?

1 BRANCH IF NOT OFF -LINE

1 SET OFF -LINE IN EXPECTED DATA

1 DOES EXPECTED MATCH RECEIVED 7

1DOES EXPECTED MATCH RECFIVED?

tNBA NOT SET TO REJECT
TRAP CS$ERHRD
.WORD 304
.WORD TINBA
.WORD PKTSSR

1L 0OP ON ERROR ?
TRAP CSCLPL

tWAIT FOR READY, NON-AMBIGUOUS

sGET TSBA REGISTER CONTENTS

; START OF THE PACKET

; COMPARE EXPECTED TO RECEIVED

tERROR IF NOT EQUAL.

;PRINT THE ERROP & EXPD/RECYV
TRAP C$ERHRD
.WORD 305
WORD T3TSBA
WORD EXPREC

{1 SEE IF DATA IN RAM IS CORRECT

s BRANCH IF PACKET IN RAM IS CORRECT

;{ RERORT THE RAM ERROR(S)
TRAP CS$ERHRD
. WORD 306
WORD PKTRAM
.WORD RAMERR

1€CeCCcrecccc< END SEGMENT <¢c¢c¢cCceccccc<

100004 :

TRAP CSESEG

;PACKET COMMAND WORD

tGET BITS 0-4

iOON'T TEST WRITE CHARACTERISTICS
i BRANCH IF OK

1GET NEXT WORD FROM DATA TABLE
:REACHED END OF TABLE !

:BRANCH IF END OF TABR. E

i CONTINUE TEST WITH' NEW DATA

SONAMANNAANNNANAAN ENDG SUBTEST  NNANNAANNNY

L10046;
TRAP CsESUB

i ANY FATAL ERRORS ?
+{BRANLH IF NQOT
;TRT 10 DROP THE UNIT
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SEQ 131

TEST 3: COMMAND REJECT

4554 025254 604 BGN3U8 177777777777 BEGIN SUBTEST /772777777777
025254 3.2}

4555 0235254 104402 TRAP CsBSUY

4556 025256 SETPRI @PRIOO 1ILOWER PRIORITY TO ALLOW INTERRUPTS
0252% 012700 000000 MOv &PRIOO,RO
025262 104441 TRAF C#SPRI

4557 025264 012704 025620 120} @T3PACKET R4 1IGET THE ADORESS OF COMMAND PACKET

4558 025270 012703 002720 MOV QTSTBLK,R3 ISTART OF TEST DATA

4559 025274 (12314 S MOV (R3)+,(RA4) 1PLACE NEXT DATA WORD IN PACKET!

4560 025276 BGNSEG 123>>>33333>> BEGIN SEGMENT >3>3335355335)
025276 104404 TRAP C$BSEG

4561 025300 004737 016470 JSR PC,SOFINIT 1D0 SOFT INIT OF CONTROLLER

4562 025304 10340% BCS 104 1BR IF SOFT INIT - 0K

4566 025306 010001 MOV RO,R1 1SAVE CONTENTS OF 7SSR

4567 025310 ERRDF ERRNO, SFIERR, SF IMSG 1DEVICE FATAL ERROR DURING INIT
025310 104455 TRAP CHERDF
025812 000463 WORD 307
025314 0035%0 .WORD  SFIERR
025316 011506 .MORD  SFIMSG

4568 025320 005037 002170 108 CLR FATFLG 1CLEAR FATAL ERROR FLAG

4569 025324 00%037 002172 CLR INTRECYV 1ICLEAR INTERRUPT RECEIVED FLAG

4570 025330 004737 017060 JSR PC,CHXTSSR IWAIT FOR READY, NON-AMBIGUOUS

4571 025334 052714 000200 BIS #BI77,(R4) 1ENABLE INTERRUPTS

4572 025340 010465 177776 MOV R4, TSOB(RS) 1ISET THE PACKET ADURESS

4573 025344 004737 016744 JSR PC,.WAITF IWAIT FOR SSR TO SET

4574 025350 103407 BCS 15¢ 1BR IF CARRY SET (GOOD RETURN)

4575 V25352 010001 MOV RO,R1 3SAVE CONTENTS OF 15SR

4579 025354 ERRDF ERRNQ, T3SSR,PKTSSR 1DEVICE FATAL SSR FAILED TO SET
025354 104455 TRAP CIERDF
0253%6 Q00464 . WORD 308
025360 02%65% . WORD T3SSR
025362 011520 MORD  PKTSSR

4580 025364 004737 017724 JSR PC,FATCHK 1 INC AND CHECK FOR MORE THAN 2% ERRORS

4581 025370 154 CKLOOP 1LOOP ON ERROR, IF FLAG SET
025370 104406 TRAP CsCLP]

4582 025372 ESCAPE SUB 1BY -PASS SUBTEST IF FATAL ERROR
025572 104410 TRAP CHESCAPE
025374 000164 . L12047 -,

4583 025376 005737 002172 ST INTRECY 1DID AN INTERRUPT OCCUR ?

4584 025402 001004 BNE 22 }BRANCH IF YES

4588 025404 ERRHRD ERRNQ, T3NINT ,PKTSSR 1REPORT ERROR IF NO INTVERRUPT
025404 104456 TRAP CIERHRD
025406 000465 . WD 309
025410 026011} .WORD TSNINT
0254412 011%20 .WORD PKTSSR

4589 025414 01270 102206 224 MOV €50 !NBA!ISSI ! TSREJ,RZ 1IEXPECTED CONTENTS OF TSSR

4590 025420 004737 017060 JSR PC,CHXTSSRA IWALIT FOR READY, NON - -AMBTIGUOUS

4591 025424 016501 000000 Moy TSSR(R5},RL 1GET TrE CONTENTS OF TSSR

4592 025430 032/01 000100 8Ir *OF L ,R1 yIS OFF -LIME BIT SFT ?

4598 025434 001402 BFQ 254 JIBRANCH IF NOT OFF -LINE

4594 025436 052702 000100 BIS ®OF L, R2 sSEY OFF -LINE IN EXPECTED DATA

4595 025440 020201 254, crwe R2,.R1 yDOES EXPECTED MATCH RECEIVED ?

4596 025444 (001404 BEQ 309 1OKAY [F MATICGH

4600 025440 ERRHRD ERRNO, TINBA,PKTSSR NBA NOQT SET TQ REJECT
025446 104456 TRAP C# RHRD
025450 Q00466 JWORD 310
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025452 025630 .WORD TINBA
025454 011520 .WORD PKTSSR

4601 025456 304 CKLOOP )LOOP ON ERROR ?
025456 104406 TRAP C#CLP1

4602 025460 004737 017060 JSR PC,CHKTSSR 1 WALIT FOR READY, NON-AMBIGUOUS

4608 025464 01650 177776 MOV TSBA(RS),R1 1GET TSBA REGISTER CONTENTS

4604 025470 010402 MOV R4 ,R? 1START OF THE PACKET

4605 025472 020102 (ofy 3 R1,R2 1COMPARE EXPECTED TO RECEIVED

4606 025474 001404 BEQ 354 1ERROR IF NOT EQUAL

4610 025476 ERRHRD ERRNO, T3TSBA,EXPREC iPRINT THE ERROR & EXPD/RECV
025476 104456 TRAP C$ERMHRD
025500 000467 . WORD 311
025502 026071 . WORD T3TSBA
025504 016170 . WORD EXPREC

A611

1612

4613 025506 004737 Q10354 354 JSR PC,CKRAM $1SEE IF DATA IN RAM 1S CORRECT

4614 025512 103404 BCS 4014 1DRANCH IF PACKET IN RAM IS CORRECY

4618 025514 ERRHRD ERRNO,PKTRAM,RAMERR tREPORT THE RAM ERROR(S)
025514 104456 TRAP CSERMHRD
025516 000470 . WORD 312
025520 004643 . WORD PKTRAM
025522 016204 . WORD RAMERR

4619 025524 404 ENDSEG peececccces<<¢< END SEGMENT ccececccccces
025524 100004
025524 104405 TRAP CSESEG

4620 025526 011300 MOV (R3),RO tNEXT PACKET COMMAND WORD

4621 025530 042700 177740 BIC #177740,R0 1GET BITS 0O-4

4622 025534 020027 000004 cHe RO, 04 tDON'T TEST WRITE CHARACTERISTICS

4623 025540 001002 BNE as4 1BRANCH IF NOT WRITE CHARACTERISTICS

4624 025542 062703 000002 ADD #2,.R3 1BY -PASS WRITE CHARACTERISTCS

4625 025546 020327 003030 454 Wy o R3,0TBLEND sHAVE WE COMPLETED DATA TABLE ?

4626 025552 103002 BHIS 504 sHRANCH IF ALL TESTED

:gg; 025554 000137 (025274 JHP =1 t TEST MITH NEXT DATA

4629 025560 504: ENDSUB EANANANNANAANANY END SUBTESYT NNNNAANNANANY
025560 L10047;
025560 10440% TRAP C$ESLB

4630 025562 005737 002170 757 FATFLG 1ANY FATAL ERRORS ?

4631 025566 001402 BEQ 60" tBRANCH IF NOTY

4632 025570 004737 017776 JSR PC,CKDROP tYRY TO OROP THE UNIY

4633 025574 OO4737 017200 60¢: JSR PC,TSTLOOP 1SHOULD WE DO ITERATIONS ?

4634 025600 103002 B8CC 6214 tBRANCH IF NOT

4635 025602 000137 024734 JHp T3L00P 3LOOP UNTIL COUNT EXPIRED

4636 025606 62 EXIT TST tALL DONE THIS TEST
025606 104432 TRAP CsEx]T
025610 000352 WORD L1004S -,

4617

4638 e

A6TY tLOCAL STORAGE FOR THIS TEST

4640 !-

4641

4643 025612 .BLKH L10-¢, - TUV2ALT >

4645 025620 T3PACKET: }COMMAND PACKET FOR TEST

4646 025620 000000 . WORD 0 tWILL CONTAIN VARIABLE COMMANDY

4647 02%622 052525 . WORD 052525

4648 025624 125252 +WORD 125252
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4549 025626 052525

4650
4651
4552
4653
4654
4655
4656
4657
4658
4659
46€0
4661
4662
4663

025630
025655
025733
026011
026071
026143

026162
026162
026162

103
103
1eh
105
111
103

104401

157
157
156
170
156
157
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155
156
145
160
143
155

«WORD

052525

it
iLOCAL TEXT MESSAGES FOR TEST

84

TINBA:
T35SR:;
TIINT:
T3ININT:
TETSBA:
TST31D:

JASCIZ
+ASCIZ
.ASCIZ
+ASCIZ
+ASCIZ
JASCIZ
.EVEN

ENDTST

‘Command Not Re jected’

‘Contents of TSSR Incorrect After Write Packet’
‘Unexpacted Interrupt Received On Write Pscket’
'Expectesd Interrupt Not Received On Write Packet'
‘Incorrect TSBA Address After Packet Write'
'Command Re ject’

L10045:
TRAP

CSETSY

SEQ 133
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TEST 3: COMMAND REJECT

4665

4666 SBTTL  TEST 4: WRITE CHARACTERISTICS

4667

4658

4669 ! THIS YEST VERIFIES BASIC OPERATION OF THE WRITE CHARACTERISTICS

4670 1 COMMAND., IT VERIFIES THAT THE COMMAND BLOCK AND CHARACTERISTICS

4671 1 DATA BLLOCK ARE FETCHED PROPERLY FROM CPU MEMORY, THE NEED BUFFER

4672 t ADDRESS (NBA) BIT IN rSSR IS HANDLED PROPERLY, AND THAT A PROPER

4673 } MESSAGE PACKET IS STORED, WHERE APPROPRIATE. THIS TEST DOES NOT

a674 ! CHECK THAT THE VARIOUS FUNCTIONS ENABLED 8Y CHARACTERISTIC MODE

4675 } DATA BITS OPERATE PROPERLY; THE FUNCTIONING OF THESE BITS IS

4676 H VERIFIED IN SUBSEQUENT TESTS., ALL COMMANDS EXECUTED IN THIS

4677 } TEST HAVE THE INTERRUWPT ENABLE (IE) B8IT CLEARED TO ZERDO, SO NO

4678 i INTERRUPTS SHOULD BE GENERATED, HOWEVER, THE PROGRAM RUNS AT

4679 i PROCESSOR PRIORITY O, WITH THE INTERRUPT SERVICE ROUTINE SET P

4680 : TO FLAG UNEXPECTED INTERRUPTS, IF AN INTERRUPT OCCURS, A

4681 ! PROBLEM EXISTS IN EITHER THE LSI-11 BUS INTERFACE SECTION OR IN

4gg§ } THE ROM OR PIPELINE,

4 H

4684 H THIS TEST CHECKS VARIOUS MICROPROGRAM SEQUENCES. COMMAND

4685 H DECODING, DMA LOGIC, AND BASIC PACKET PROTOCOL HANDLING. THIS

4686 i IS THE FIRST TEST IN WHICH DATO DMA CYCLES (FOR STORING THE

4687 } MESSAGE PACKET) ARE PERFORMED. ANY ERRORS IN THE BODY OF THE

4648 t TEST (I.E, ERRORS OTHER THMAN INITIALIZATION ERRORS REL.ATED TO

4233 ! THE TRANSPORT BUS) DEFINITELY INDICATE A BAD CONTROLLER MODWE.

4 ;

4691 :

4692 3

4693 026164 BONTST
026164 Td;:

4694 026164 005037 002170 CLR FATFLG 1CLEAR FATAL ERROR FLAG

3695 026170 012737 005672 002146 MOV OEPRT1 ,EPRTSHW {SET UP ERROR MESSAGE SWITCH

46% 026176 005037 003100 CLR KTFLG sHOLD OFF KT1i1

4701 026202 012700 030117 MOV @TST4I0,RO $ASCTI MESSAGE TO IDENTIFY TEST

4702 026206 004737 017232 JSR PC,TSTSETIWF DO INITIAL TEST SETUP

4703 026212 012737 000002 002164 MOV #2., JLOOPCNT tPERFORM 2 ITERATIONS

4704 026220 TALQOP :

4705 026220 BGNSUB $ /77777777777 BEGIN SUBTEST /777777777227
026220 T4.,1:
026220 104402 TRAP csBSUB

:;8? 026222 004737 030146 JSR PC,.T4AREST tSET PACKET TO START-UP VALLES

4708 026226 SETPRI 4PRIOQO tLOWER PRIORITY TO ALLOW INTERRWPTS
026226 012700 000000 MOV oPRIOO,RO
026232 104441 TRAP C$SPRI

4709 026234 012703 002732 MOV OTSTALK+10, ,R3 1START OF TEST DATA

4710 026240 012704 027250 MOV OT4PACKE T ,R4 1GET THE ADDRESS OF COMMAND PACKET

4711 026244 012764 000010 000006 MOV #8. ,PKBCNT({R4) }START WITH MINIMUM ALLOWABLE VALUE

4712 026252 5%

4713 026252 BGNSEG 1>>353>3335>> BEGIN SEGMENT >3333333333>

4714 026252 104404 TRAP C$BSEG

4715 026254 004737 Q16470 JSR PC,SOF INIT 1D0 SOFT INIT OF CONTROLLER

4716 026260 103405 BCS 104 1BR IF SOFT INIT ~ OK

4720 026262 010001 MOV RO,R1 t SAVE CONTENTS OF TSSR

4721 026264 ERRDF ERRNQG, SFIERR, SF IMSG IDEVICE FATAL ERROR DURING INIT

Q26264 104455 TRAP CS$ERDF
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SEQ 135

TEST 4: WRITE CHARACTERISTICS

026266 000621 .WORD 401
026270 003550 . WORD SFIERR
026272 011506 . WORD SF IMSG

4722 026274 005037 002170 104; CLR FATFLG ;CLEAR FATAL ERROR FLAG

4723 026300 005037 002172 CLR INTRECV 1CLEAR INTERRUPT RECEIVED FLAG

4724 026304 010465 177776 MOV R4 ,TSOB(RS) tSET THE PACKET ADDRESS

4725 026310 004737 017060 JSR PC,CHKTSSR tWAIT FOR SSR TO SET

4726 026314 103407 BCS 15% iBR IF CARRY SET (GOOD RETURN)

4727 026316 010001 MOV RO,R1 $ SAVE CONTENTS OF TSSR

4731 026320 ERRDF ERRNG, TASSR ,PKTSSR tDEVICE FATAL SSR FAILED TO SET
026320 104455 TRAP CS$ERDF
026322 000622 . WORD 402
026324 027656 .WORD TASSR
026326 011520 . WORD PKTSSR

4732 026330 004737 017724 JSR PC,FATCHK t INC AND CHECK FOR MORE THAN 25 ERRORS

4733 026334 15%: CKLOOP iLOOP ON ERROR, IF FLAG SET
026334 104406 TRAP CsCLP1

4734 026336 ESCAPE SEG 1BY-PASS SUBTEST IF FATAL ERROR
0263%6 104410 TRAP CSESCAFE
026340 000126 . WORD 10000% -,

4735 026742 005737 QQ2172 TST INTRECV :DID AN INTERRUPT OCCUR ?

4736 026346 001404 BEQ 224 tBRANCH IF NOT

4740 02f,350 ERRHRD ERRNO, T4INT,PKTSSR
026350 104456 TRAP C$ERHRD
026352 000623 . WORD 403
026354 027745 .WORD T4 INT
026356 011520 .WORD  PKTSSR

4745 026360 016501 0C0000 224%: MOV YSSR(R5),R1 iGET THE CONTENYS OF TSSR

A742 026354 012702 000200 MOV @55R,Re (EXPECTED CONTENTS OF TSSR

4743 026370 032701 000100 BIT @0FL ,R1 t IS OFF -LINE BIT SET ?

4744 026374 001402 BEQ 254 iBRANCH IF NOT OFF -LINE

4745 026376 052702 000100 BIS Q0FL ,R2 1SET OFF -LINE IN EXPECTED DATA

4746 026402 020201 25¢%: cHe R2,R1 1DOES EXPECTED MATCH RECEIVED ?

4747 026404 001404 BEQ 304 1t OKAY IF MATCH

4751 026406 ERRHRD ERRNO, TANBA ,PKTSSR iNBA NOT ZERO
026406 104456 TRAP C4ERHRD
026410 000624 .WORD 404
026412 027406 .WORD TANBA
026414 011520 . WORD PKTSSR

4752 026416 304 CKLOooP +LOOP ON ERROR ?
026416 104406 TRAP CsCLPL

4753 026420 004737 017060 JSR PC,CHKTSSR 1WAIT FOR READY, NON-AMBIGUQUS

4754 026424 016501 177776 HOV TSBA(R5),R1 tGET TSBA REGISTER CONTENTS

4755 026430 012702 027250 MOV OTAPACKET ,R2 1START OF THE BUFFER

4756 026434 020102 CHP R1,R2 1COMPARE EXPECTED TQO RECEIVED

4757 026436 001404 BEQ 354 tERROR TF NOT EQUAL

4761 026440 ERARHRD ERRNO, TATSBA,EXPREC iPRINY THE ERROR & EXPD/RECV
026440 104456 TRAP C$ERHRAC
026442 000625 .WORD 405
026444 030034 . WORD T4 TSBA
026446 016170 +WORD EXPREC

4762

4763

4764 026450 004737 Q10354 35¢: JSR PC,CKRAM tSEE IF DATA IN RAM IS CORRECT

4765 026454 103404 BCS 404 tBRANCH IF PACKET IN RAM IS CORRECT

4769 026456 ERRHRD ERRNO,PKTRAM,RAMERR {REPORT THE RAM ERROR(S)
026456 104456 TRAP C$ERHRD
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026460 000626 . WORD 406
026462 004643 .WORD PKTRAM
026464 016204 .WORD RAMERR
4770
&T71 Q026466 40%: ENDSEG jeeceeceec<ece END SEGMENT <<<¢<ccscecec
026466 100003%
275 026466 104405 TRAP C$ESEG
a
4773 026470 012364 000006 MOV (R3)+ ,PKBCNT(R4) 1SET THE T[EST WORD
4774 026474 020327 003030 CHP R3,4TBLEND 1hAS ALL DATA BEEN TESTED 7?7
4775 026500 103002 8HIS 55% tBRANCH IF ALL DATA DONE
4776 026502 000137 026252 JMP 54 tPXANCH TILL BACK TO ZERO
4777
4778 026506 55%: ENDSUB FANNAAAANANAAAN END SUBTEST SNONANANNANGY
026506 L 10051 ;
477 026506 104403 TRAP C3ESWB
19
4780 026510 005737 Q02170 TST FATFLG s BANY FATAL ERRORS 7
4781 026514 001402 BEQ 60% 1 BRANCH IF NOT
4782 026516 004737 Q17776 JSR PC ,CKDROP tTRY TO DROP THE UNIT

4783 026522 60%:
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EST 4: WRITE CHARACTERISTICS

4785 R

4786 :

4787 {1 TEST 4, SUBTEST 2

A788 i

4739 tCHECK THAT UNUSED BITS BEING SET CAUSES

2;3? IWRITE CHARACTERISTICS COMMAND TO BE REJECTED

4792 ;-

4793

4794 026522 BGNSLUB 1 /S22 77777 BEGIN SUBYEST /777777077777
026522 T4.2:
026522 104402 TRAP C$BSUB

4795

4796 026524 SETPRI &PRIOQO t LOWER PRIORITY TO AL _.ZWd INTERRUPTS
026524 012700 000000 MOV SPRIOO,RO
026530 104441 TRAP C$SPRI

4797 026532 012703 027314 MV @T42DATA,R3 1START OF TEST DATA FOR SUBTEST

4798 026536 012704 027250 5%: MOV &T4PACKET ,R4 1GET THE ADDRESS OF COMMAND PACKET

4799 026542 004737 030146 JSR PC,T4REST sRESTORE PACKET TO STARTING VALUES

4800

4801 026546 BCNSEG $2>23332333>5>> BEGIN SEGMENT »>33>3333335>
026546 104404 TRAP C$BSEG

4802

4803 026550 004737 016470 JSR PC,SOFINIT ;00 SOFT INIT OF CONTROL.LER

4804 026554 103405 BCS 104 ;BR IF SOFT INIT = OK

4808 026556 (010001 MOV RO .R1 1 SAVE CONTENTS OF TSSR

4809 026560 ERRDF ERRNO,SFIERR, SFIMSG ;DEVICE FATAL ERROR DURING INIT
026560 104455 TRAP C SERDF
026562 000627 . WORD 407
026564 003550 . WORD SFIERR
026566 011506 . WORD SFIMSG

4810 026570 005037 002172 104%; CLR INTRECY 1CLEAR INTERRUPT RECEIVED FLAG

4811 026574 Q10400 MOV R4 ,.RO $START OF THE COMMAND PACKET

4812 026576 061300 ADD (R3),RO 1OFFSET TO THE DATA WORD TO TEST

4813% 026600 056310 000002 BIS 2(R3),(RQ) +SET THE DATA BITS TO BE TESTED

4814 026604 010465 177776 MOV R4, TSDB(RS) 3SET THE PACKET ADDRESS

4815 026610 004737 016744 JSR PC,WAITF ;WALIT FOR SSR TO SET

4816 026614 103405 BCS 15¢ :1BR IF CARRY SET (GOOD RETURN)

4817 026616 010001 MOV RO ,R1 ; SAVE CONTENTS OF TSSRH

4821 026620 ERRCF ERRNO, T45SR,PKTSSR ;:DEVICE FATAL SSR FAILED TO SET
026620 104455 TRAP C $ERDF
026622 000630 . WORD 408
026624 027656 . WORD T45SR
026626 011520 . WORD PKTSSR

4822 026630 15%: CKLOOP ;LOOP ON ERROR, IF FLAG SET
026630 104406 TRAP CsCLP1

4823 026632 ESCAPE SEG ;BY-PASS CHECKS IF FATAL ERROR
026632 104410 TRAP C$ESCAPE
026634 000116 . WORD 10000% -.

4824 026636 005737 Q02172 TST INTRECV ;DID AN INTERRWPT OCCUR 7

4825 026642 001404 8BEQ ool | 1BRANCH IF NOT

4829 026644 ERRHRD ERRNQ, TAINT,PKTSSR
026644 104456 TRAP CYERHRD
026646 000€31 .WORD 409
026650 027745 . WORD TA4INT
026652 011520 . WORD PKTSSR

4830 026654 016501 000000 228 MOV TSSR(RS),R1 $GET THE CONTENTS OF TSSR
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4831 026660 012702 102206
AB832 026664 032701 000100
4833 026670 001402
4834 026672 052702 000100
4835 026676 (20201
4836 026700 001414
4837 026702 010100
4838 026704
4839 026714
4840 026720
4844 026722
026722
026724
026726
026730
3845 026732
026732
4846 026734
4847 026740
4851 026742
026742
026744
026746
0261750
4852 0261752
4853 026752
026752
Q26152
4854
4855 026754
4856 026760
4857 026764
4858 026766
4559
4860 026772
026772
026772

020027
001404

002000

104456
000632
027461
011520

104406
032701
001004

104456
000633
027330
011520

002000

104405

062703
020327
103002
000137

000004
027330

026536

104403
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254

30%:

35%;

57¢%:

MOV
BIT
BEQG
BIS
CHP
BEG
MOV
XOR
cMe
BEQG
ERRHRD

CKLOOP

BIT
BNE
ERRHRD

ENDSEG

ADD
CHP
BHIS
JMP

ENDSUB

#SC!SSRITSREJINBA,R2
20F L, P1

25%

80FL ,R2

R2,R1

30%

R1,RO

R2,RO

RO, #4NBA

304

ERRNO, T42REJ, PKTSSR

ONBA,R1
354
ERRNO, T42MBA,PKTSSR

4 ,R3

R3, #T42DONE
574

5%

SEQ 138

tEXPECTED CONTENTS OF TSSR

;IS OFF-LINE BIT SET ?

1BRANCH IF NOT OFF -LINE

1SET OFF-LINE IN EXPECTED DATA
iDOES EXPECTED MATCH RECEIVED ?
tOKAY TF MATCH

;OATA FROM TSSR

tFIND BITS IN ERROR

i IS NBA ONLY BIT IN ERROR ?
tDON’'T PRINT ERROR IF NBA ONLY BAD BIY
; COMMAND NOT REJECTED

TRAP CSERHRD
. WORD 410
. HORD T42REJ
. WORD PKTSSR
;LOOP ON ERROR ?
TRAP CsCLP1
{1 IS NBA BIT SET ?
;OKAY IF NBA SET
1NBA NOT SET
TRAP CYERHRD
. WORD 411
. WORD TA2NBA
. WORD PKTSSR
pcCcceccccccc< END SEGMENT «<<cCecccceecex
10000%:
TRAP CSESEG

tPOINT TO NEXT DATA PAIR
iCOMPARE TO END OF TEST DATA
1BRANCH IF ALL DATA TESTED
1BRANCH TILL BACK TO ZERO

PAONANAANANNANYN END SUBTEST NNANNANNANNN
L 10052:
TRAP CsESUB
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TesT

4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872

4873
4874

4875
4876
4877
4878
4879
4880
4881
4885
4886

4887
4888
4889
489¢
4891
4892
4896

4897
4898

4899
4900
4904

4305
4906
4907
4908

026774
026774
026774

0261776
026776
027002
027004
027010
027014

027020
027024
027026
027030
027030
027032
027034
027036
027040
027044
027052
027056
027062
027064
027066
027066
027070
027072
027074
027076
027076
027100
027100
027102
027104
027110
027112
027112
027114
027116
027120
027122
027126
027132
027136

104402

012700
104441
012703
012704
004737

004737
103405
010001

104455
000634
003550
011506
005037
052737
010465
004737
103405
010001

104455
000635
027656
011520

104406

104410
000116
00577
001404

104456
000636
027745
011520
016501
012702
032/01
0014¢C2

4: WRITE CHARACTERISTICS

000000

027314
027250
030146

016470

002172
000001
177776
016744

ooe2172

000000
102206
000100
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027260

HER

{TEST 4, SUBTEST 3

H
iSUBTEST TO VERIFY THAT A WRITE CHARACTERISTICS COMMAND IS
iREJECTED IF AN ILLEGAL DATA BLOCK ADDRESS IS ISSUED,

BGNSUB

SETPRI

MOV
3¢ MOV
JSR

JSK
BCS
MOV
ERRDF

10$: CLR
BIS
MOV
JSR
BCS
HOV

ERROF

15¢: CKLOOP

ESCAPE

TST
BEQ
ERRHRD

22t MOV
MOV
BIT

BEQ

APRIOO

4T420ATA,R3
#T4PACKET ,R4

PC, TAREST
PC,SOF.LITT
104

RO,R1

ERRNO, SF IERR, SFIMSG

INTRECV

¢1,TADATA

R4, TSDB(RS)
PC,WAITF

15%

RO, R1

ERRNO, TASSR,PKTSSR

suB

INTRECY
22$
ERRNO, TAINT ,PKTSSR

TSSR(R5),R1

¢SC!SSRITSREJINBA,R2

#0FL,R1
25%

SEQ 139

s /77777 BEGIN SUBTEST /77777777777

T4.3;
TRAP CsBSUB
sLOWER PRIORITY TO ALLOW INTERRIWTS
MOV #PRIOO,RO
TRAP C$5PRI

iSTART OF TEST DATA FOR SUBTEST

i1GET THE ADDRESS OF COMMAND PACKET
{RESTORE PACKET TO STARTING VALUES

1DC SHFT INIT OF CONTROLLER
iBR IV SOFT INIT = OK
: SAVE CONTENTS OF TSSR

tDEVICE FATAL ERROR DURING INIY

TRAP
. WORD
. WORD

. WORD
i CLEAR INTERRUPT RECEIVED FLAG
tMAKE ADDRESS 00O
1SET THE PACKET ADDRESS
iWAIT FOR SSR TO SET
tBR IF CARRY SET (GOOD RETURN)
i SAVE CONTENTS OF TSSR

;DEVICE FATAL SSR FAILED 7O SETY

TRAP
. WORD
. WORD
. WORD
IF FLAG SET
TRAP

iLOOP ON ERHOR,

18Y -PASS SUBTEST IF FATAL ERROR

TRAP

. WOF")
tDID AN INTERRUPT QCCUR ?
tBRANCH IF NOT

TRAP
. WORD
.WORD
. WORD
1tGET THE CONTENTS OF TSSR
{EXPECTED CONTENTS OF TSSR
¢ IS OFF -LINE B8IT SET ?
1BRANCH IF NOT OFF-LINE

C$ERDF
412

SFIERR
SFIMSG

C$ERDF
413
T4SSR
PKTSSR

CsCLPL

C$ESCAPE
L10053-.

C$ERHRD
a14
TAINT
PKTSSR



CZ

TEST
4909
4910
4911
4912
4913
4914
4915
4919

4920

4921
1922
4926

4927
4928

4929
4930
493)
4932
4933
4934

4935
493¢
4937
4038
4939
4941
4943
4944
4945
4946
4947
4948
4949
4950

4951 Q2

4952
44953
4954
4955
4956
4957
4958
4959
4960

RITE

027140
027144
027146
027150
027152
027162
027166
027170
027170
027172
027174
027176
027200
027200
027202
027206
027210
027210
027212
027214
027216

027220
027220
027220

027222
027226
027230
027234
027234
027234
027236

027240
027250
027250
027252
027254
027256

J27260
027260
7262
027264
027266
027270

027270
027274

TKEQ4TK25 FRT EMU FUNC ¢1

CHARACTERISTICS

052702
020201
001414
010100

020027
001404

104456
000637
027560
011520

104406
032701
001004

104456
000640
027330
011520

104403

005737
00140¢
004737

104432
000756

100004
027260
000000
Q00010

027274
000000
000016
000000

000000

000100

002000

002000

002170
017776

000000

K11
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254

3048

354

604

BIS
CMP
BEQ
MOV
XOR
CMP
BEQ
ERRHRD

CKLOOP
BIT

BNE
ERRMRD

ENOSUB

TST
BEQ
JSR

EXIT

Q0FL ,R2

R2.R1

30

R1,RO

R2,RO

RO, ¢NBA

304

ERRNO, T44REJ,PKTSSR

@NBA ,R1
354
ERRNO, TA2NBA ,PKTSSR

FATFLG
604
PC.CKDROP

TSY

1+
1LOCAL STORAGE FOR THIS TEST

.BLK8B

T4APACKET:

TADATA:

T45P:

T4BFR

. WORD
.WORD
.HORD
. WORD

.WORD
.WORD
.WORD
.WORD

. WORD
BLKH

10-<, -TUV2AET >

100004
T4DATA
o

8.

TABFR

SEQ 140

$SET OFF -LINE IN EXPECTED LATA

100ES EXPECTED MATCH RECEIVED ?

;UKAY TF MATCH

iDATA FROM TSSR

tFIND BITS IN ERROR

1 IS NBA ONLY BIT IN ERROR ?

;DON' T PRINT ERROR IF NBA ONLY BAD BIT
; COMMAND NOT REJECTED

TRAP C$ERMRD
. WORD 415
. WORD T44REJ
.WORD PKTSSR
;1LOOP ON ERROR ?
TRAP CsCLP1
;IS NBA BIT SET ?
tOKAY IF NBA SET
;NBA NOT SET
TRAP C4$ERHRD
. WORD 416
.WORD Ta2N8A
. WORD PKTSSR
§ MANAANNNAANAYNY END SUBTEST NNAANNANANANNY
L10053;
TRAP C$ESUB
s ANY FATAL ERRORS ?
;:BRANCH IF NOT
s TRY TO DROP THE UNIT
s ALL DONE THIS TEST
TRAP CSEXITY
. WORD L10050 -,

: COMMAND PACKET FOR TEST

:WRITE CHARACTERISTICS COMMAND, WITH ACK
;s ADDRESS OF CHARACTERISTICS BLOCK

1 STARTING VALUE OF BLOCK SIZE

t CHARACTERISTICS DATA BLOCK
; ADDRESS OF MESSAGE BUFFER

sLENGTH OF MESSAGE BUWFFER

1 SPACE
tMESSAGE BUFFER



027314
027314
027320
027324

027330
027406
027461
027560
027656
027745
030034
030117

RT

N00000
00C002
000004
027330

116
it
127
127
103
125
111
127

CHARACTERISTICS

037140
000001
10100

102
122
122
122
157
156
156
162

L11

MACROC Mi200 20-APR-84 08:12 PAGE 97-2 SEQ

101
111
111
111
156
145
143
151

 TEST DATA FOR SUBTEST TWO
{DATA HAS FORMAT:

i
; 1ST WORD OFFSET TO TEST WORD IN PACKET
} ¢ND WORD BITS TO SET FOR TEST

T42DATA;
.WORD  O,BITS!BIT6!BITI!BITIOBITIL!IBITIZ2!BITL3
JWORD  2,BITO
LWORD 4 ,BIT6!BIT1S

TA2DONE =,

;b
i LOCAL TEXT MESSAGES FOR TEST

TA2NBA: ,ASCIZ 'NOA Not Set On Rejected WRITE CHARACTERISTICS'
TANBA: _ASCIZ 'WRITE CHARACTERISTICS Command Not Accepted’
T42REJ: ,ASCIZ 'WRITE CHARACTERISTICS Not Re jected With Non-Zero Unused fields’
T44REJ: .ASCIZ 'WRITE CHARACTERISTICS Not Rejected With Invalid Block Address’
T45SR: (ASCIZ 'Contents of TSSR Incorrect AFter WRITE CHARACTERISTICS®
T4TINT: JASCIZ 'Unexpected Interrupt Received On WRITE CHARALCTERISTICS!
TATSBA: ,ASCIZ 'Incorrect TSBA Address After WRITE CHARACTERISTICS'
TSTAID: .ASE%Z ‘Write Characteristics'
.EV

141



TKEA TK25 FRT _END

UNC

?Z E #41
EST 4: WRITE CHARACTERISTICS

4992
4993
49394
4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012

5013

030146
030146
030152
030156
030162
030166
030170
030174
030200
030202
030206
030210
030212
030214
030214
030214

012701
012721
012721
005021
012721
012721
005021
012721
005021
005011
000207

104401

027250
100004
027260

000010
027274

000020

HAJ

MLl
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;ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALUES

L

TA4REST:
SAVREG
MOV
MOV
MOV
CLR
MOV
MOV
CLR
MOV
CLR
CLR
RTS
ENDTST

ST4PACKET ,R1
$100004,(R1 ).
2T4DATA,(R1).
(R1)+

08, ,(R1)»
OT4BFR,(R1 )+
(R1)»
216, . (R1)+
(R1)+

(R1)

PC

1 SAVE THE REGISTERS

1START OF THE PACKET

tWRITE CHARACTERISTICS WITH ACK
1 ADDRESS OF CHAR DATA BL.OCK
EXTENDED ADDRESS

1SIZE OF DATA BLOCK IN BYTES
tADDRESS OF MESSAGE BUFFER

tLENGTH OF MESSAGE BUFFER

tRETURN

L10050;
TRAP CS$ETST

SEQ 142



CZTKEA _TK2S FRT END FUNC @1
TEST 5: VOLUME CHECK

5015
501€
5017
5018
5019
5020
5021
5022
5023
5024
5005
2026
£027
5028
5029
5030
5031
5032
033
5034
5035
5036
5037
5038
5039
5040
5041
5042
5043
5044
5045
5046
5047
5048
5049

5050
5051
5052
5057
5058
5059
5060
5061
5062
5063
5064
S5u65
5066
5070
5071

5072
2073

030216
030216
030216
030222
030230
030234
030240
030244
030252

030252
030256
030262
030270
030274
030276
030300
030300
030302
020304
030306
030310
030314

005037
012737
005037
012700
004737
012737

012704
012702
012762
004737
103405
010001

104455
000765
003550
011506
042714
010465

002170
005672
003100
031407
017232
000002

030720
030742
052525
016470

040000
177776

NL11
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002146

002164

000006

W B WP W W AT W WP WY W BE B SF B We PE WS SF @ WS We mr B¢ me Wr We We W wWe we we

TS5LOO0P:

5%:

104

BGNTST
T5::
CLR FAIFLG CLEAR FATAL ERROR FL.AG
MOV 9EPRTL EPRTSW {1 SET P ERROR MESSAGE SWITCH
CLR KTFLG tHOLD OFF KT11
MOV @TS151I0,RO 1tASCIT MESSAGE TO IDENTIFY TEST
'SR PC.TSTSETUP ;DO INITIAL TEST SETUP
E10)Y 42, ,LOOPCNT tPERFORM 2 ITERATIONS
MOV OTSPACKET R4 tPACKET FOR WRITE CHARACTERISTICS
MOV 8TSBFR,R2 s AUDRESS OF THE MESSAGE B UFFER
MOV 2052525, XSTO(R2) 1SET XSTATO TO KNOWN VALULE
JSR PC,SOFINIT ;D0 SOFT INIT OF CONTROLLER
BCS 103 1BR IF SOFT INIT = QK
aTRLY RO, R1 1 SAVE CONTENTS OF TSsKH
v ADF ERRNQ, SFIERR,SFIMSG 1DEVICE FATAL ERROR DURING INIT
TRAP C$LRDV
. WORD 501
, WORD SFIERR
. '40RD SFIMSG
BIC oB8IT14 ,(R4) ;CLEAR THE CvC 8IT
MOV R4, TSDB(RS ) 1SET THE PACKETY ADDRESS FOR WRITE (MAR

SBTTL TEST 5: VOLUME CHECK

THIS TEST VERTFIES THAT THE VOLUME CHECK (VCK) BIT, A FLAG HELD

WITHIN THE CONTROLLER AND APPEARING IN XSTO, IS SET 8Y INITIALIZE AND

CLEARED BY EXECUTING A WRITE CHARACTERISTICS COMMAND WITH THE
CVvC B8IT SET, IT IS ALSO VERIFIED THAT A WRITE CHARACTERISTICS
COMMAND WITH THE CVC BIT CLEAR DOES NOT AFFECT THE STATE OF THE
VOLUME CHECK BIT, THE ACTUAL FUNCTION OF VOLUME CHECK, THAT OF
PREVENTING DR ALLOWING A TAPE MOTION COMMAND DEPENDING UPON
LHETHER VOLUME CHECK IS SEVY OR CLEAR, IS NOT CHECKED BY THIS
08Ty THIS FUNCTIONALITY IS CHECKED IN THE INDIVIDUAL TESTS OF
TAPE MOTION COMMANDS,

THE TEST PROCEEDS AS FOLLOWS:

1. THE CONTROLLER IS INITIALIZED BY WRITING INTO THE TSSR.

2, A WRITE CHARACTERISTICS COMMAND IS ISSUED (WITH CvC=Q)
AND XSTO IN THE RETURNED MESSAGE BUFFER IS EXAMINED;
THE VCK BIT SHOULD BE CLEAR (0).

3. THE PREVIOUS STEP 1S REPEATED TO VERIFY THAT VCK DOES
NOT CHANGE (REMAINS AT 0).

4, A WRITE CHARACTERISTICS COMMAND I5 ISSUED WITH CVC=1
AND THC VCK BIT IN XSTO IN THE MESSAGE BUFFER IS
EXAMINED; THE VCK BIT SHOW.D BE CLEAR (0).

5. A WRITE CHARACTERISTICS COMMAND IS ISSUED WITH CVC=0
AND THE VCK BIT IN XSTO IN THE MESSAGE BUFFER IS
EXAMINED; 7THE VCK BIT SHOWD REMAIN CLEAR (0).

SEU 143



CZTKEA TK25 FRT END FINC 01

TEST

5: VOLUME

5074 030320
5075 030324
5076 030326
5080 030330

030330
030332
J30334
030336

5081 030340

030340

5082 030342

030342
030344

5083 030346
5084 030352
5085 030356
5086 030360
5090 030364

030364
030366
030370
030372

5091 030374
5092 030402
5096 030404
5097 030410

030410
030412
030414
030416

3098 030420

030420

5099 030422
5100 030426
5101 030452
5102 030438
5106 030436

0304 36
030440
030442
030444

5107 030448

030446

5108 030450

030450
030452

5109 N30454
5110 030460
5114 030462
5115 030466

030466
030470
030472
030474

5116 030476

030476

2117 030500

CHECK

004737
103405
010001

1044535
000766
031221
011%20

104406

104410
001060
016203
020327
001006
016501

104456
000767
031310
011520
032762
001006
016501

104456
000770
031055
011574

104406
010465
Q04757
103405
010001

104455
000771
031221
011520

104406

104410
000752
026203
001406
016501

104456
0007172
031151
011574

10440

017060

050525

000020
000000

177776
017060

00C 006
000000

MACRO M1200 20-APR-84

000006

154

.04

230

251,

274

Q32762 000020 QUQQ0L 30t

JER
8Cs
MOV
ERRDF

CKLIOP
ESCAPE

MOV
P
BNE
MOV
ERRHRD

BIT
BNE
MOV
ERRHRD

CKLOOP

MOV
JSR
BCS
MOy
ERROF

CKLOOP
ESCAPE
cHe
BEQ

HOvV
FRRHRD

CKLOQR
Birt

Ele

08112 PAGE 99-1

P_,CHKTSSR

=1

RO.R1
ERRNO, T555R ,PKTSSR

TS7

X5TO(R2),R3

R3, 8052525

204

TSSR(R5),R1

ERRNO, TSNMLYG, PKTSSR

eXSOVCK , XSTO{R2)
2314

TSSR(R5),R1

ERRND, THVCKZ . PKTMES

R4, TSOB(RS)
PC,CHKTSSR

25

RO,R1

ERANO, TH5SSR PKTHLR

TS7

XSTC(RZ),RS

2Tt

TSSR(R%5),R1

ERRNO, TSNVCK ,PKTMES

OXSOVCK , X4TOLR2)

SEQ 144

IWATT FOR SSR TO SET
1BR IF CARRY SET (GOOD RETURN)
s SAVE CONTENTS OF TSSR
)DEVICE FATAL SSR FAILED 70 SET
TRAP CHERDF
JHORC 502
. WORD T55SR
MWORD  PKTSSR
»)LOOP ON ERROR, TF FLAG SET
TRAP CsCLPY
tEX1IT IF FATAL ERRORD
TRAP CsESCAPE
.WORD  L10054 -,

1STORE STATUS FOR A WMILF

1CHECK FOR XSTATO OVER WRIVYTEN (GOOD!)
1BR, IF XSTATO HAS BEEN UPDATED

IPICK UP TSSR FOR ERROR PRINIOUY

1 "NO MESSAGE PACKET RETURNED"

TRAP C$ERHRD
.WORD 503

. WORD TSNMSG

.WORD  PKTSSR

1 IS VOLUME CHECK CLEAR IN xST0 ?
JOKAY IF VOLUME CHECK IS CLEAREL

1CONTENTS OF TSSR FOR ERROR REPORT
JVOLUME CHECK NOT SET
TRAP CS$ERHRD
. WORD SC4
. WORD TSVCK2
. WORD PN IHES
;LOOP ON ERROR 7
TRAP CiCLPl

1SET TIHE PACKET ADODRESS FOR WRITE CHAR
1WATT FOR SSR TO SET
18R IF CARRY SET (GOOD RETURN)

1 SAVE CONTENTS OF TSSR
1DEVICE FATAL SSR FAILED TO SETY

TRAP CHERDF

. WORD 504

. WIRD T55SR

.MORD  PKTSSR
1LOOP ON ERROR, IF FiAG SEI

TRAP CiCLP)
1EXIT IF FATAL ERRO:

TRAP CIESCAPE

MWORD  L10054 -,
1 THE XSTO SHOULD NU' MAVE CHANGED

JOKAY TF VOLUME CHE(K IS SET
1CONTENTS OF TSSR FOR ERROR REPORT
)1 VOLUME CHECK NOT SeT

TRAP C4E RMHRD

LWMORD 500

. WORD TSNVCK

JWORD  PKTMEN
1LOOP ON ERROR ?

TRAP CsCLP)

113 VOLUME CHECK SET IN X579 2
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5118 030506 001006 BNE
5122 030510 016501 000000 MOV
5123 030514 ERRHRD
030514 104456
030516 000773
0305.’0 031055
030522 011574
5124 030524 334, CKL 00P
030524 104406
5125 030%26 052714 040000 BIS
5126 030532 010465 177776 MOV
5127 030536 004737 017060 JSR
5128 030542 103405 BCS
5129 030544 010001 MOV
5133 030546 ERRDF
030546 104455
030550 000774
030552 0%1221
030554 011520
5134 030556 354, CKLOOP
030556 104406
5155 030560 ESCAPE
030560 104410
030562 000642
5136 030564 032762 000020 000006 BIT
5137 030572 001406 BEQ
5141 030574 016%0) 000000 MOV
5142 030600 ERRHRD
030600 104456
030602 00077%
030604 030762
030606 011574
5143 030610 40%; CKLODP
030610 104406
5144 030612 042714 040000 BIL «
5145 030616 010465 177776 HOV *
5146 030622 004737 017060 JOR
5147 030626 103405 B8CS
5148 030630 010001 HOV
5152 030632 ERRDF
030632 10445%
030634 000776
030636 031221
030640 011520
S153 030642 454, CKLOOP
030642 104406
5154 030644 ESCAPE
030644 104410
030646 000556
5155 030650 032762 000020 0Q000% BITY
5156 030656 001406 BEQ
5160 030660 016501 000200 MOV
5161 030664 ERRMHAD
030664 104456
030666 000777
030670 031131
030672 011574

Cle

03:12 PAGE 99.p

33y
TSSR(RS5),R1
ERRNO, TSVCK2 ,PKTMES

#0IT14,(R4)

R4, TSDB(RS)
PC.CHKTS5S5R

354

RO,R1
ERRNO, T5SSR ,PKTSSR

TST

03§0VCK.XSTO(R2)

4

TSSR(R5),R1
ERRNO, T5VCK ,PKTHMES

HBIT14,(R4A)

R4, TSDB(RS)
PC,CHKTSSR

4514

RO,R1

ERRNO, T55SR, PKTSSR

157

¢XSOVCK , XSTO(R?)
504

TSSR(RS),R1

ERRNO, TONVCK (PKTMES

SEQ 145

tOKAY IF VOLUME CHECK [S SE!
1 CONTENTS OF TSSR FOR ERROR RCPORT
s VOLUME CHECK NOY SET
TRAP CYERMRD
. WORD 507
. WORD TSVCKe
. WORD PKTMES
1LOOP ON ERROR ?
TRAP CeCL Pl

)SET THE CVC BIT

$SET THE PACKET ADDRESS FOR WRITE CHAR
sWAIT FOR SSR TO SET

1BR IF CARRY SET (GOOD RETURN)

$1 SAVE CONTENTS OF TSSR

sOEVICE FATAL SSR FAILED TO SET

TRAP CHERDS

. WORD 508

. WORD T55SR

. WORD PKTSSR
1LOOP ON ERROR, IF FLAG SET

TRAP CsCL Pl
1 EXIT IF FATAL ERROR

TRAP CsESCAPE

. WORD L10054 -,

315 VOLUME CHECK CLEAR IN XSTO ?
1OKAY IF vOLUME CHECK IS CLEARED
}CONTENTS OF TSSR FOR ERROR REPORT
1 VOLUME CHECK NOT CLEARED

TRAP CSERMHRD

. WORD 509

. WORD TS5VCK

.WORD  PKTMES
1LOOP ON ERROR ?

TRAP CsCLPL

1CLEAR THE CVC BIT

15ET THE PACKET ADODRESS FOR WRITE CHAR
IWAIT FOR SSR TO SET

1BR IF CARRY SET (GOOD RETURN)

1 5AVE CONTENTS OF TSSR

1DEVICE FATAL SSR FAILED TO SET

TRAP CSERDF

. WORD 510

. WORD T5SSR

. WORD PKTSSR
1ILOOP ON ERROR, IF FLAG SET

TRAP CsCLpPy
JEXIT IF FATAL ERROR

TRAP CsESCAPE

. WORD
1 IS VOLUME CrECK (LEAR IN XSTO 7
1OKAY IF VOLUME CHECK IS CLEARED

L10054-.

1CONTENTS (F TSSM FOR ERROR REPORT

1 VOLUME CHeCK NOT JLEARED
TRAP CS$ERHRD
. WORD 511
. WORD TSNVCK
 WORD PKTME Y
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5162

5163
o164
5165
5166

5167
5168
5169
5170
5171
5173
5175
5176
5177
5178
5179
5180
5181
S182
5183
5184
5185
5186
5187
S188
5189
2190
5191
5192
5193
5194
5195
5196
5197
5198
5199
5200
5201

030674
030674
030676
030702
030704
03C710
030710
030712

030714
030720
030720
v30722
030724
030726

030730
030730
030732
030734
030736

030742

030762
031055
031131
031221
031310
031407

031424
031424
031424

104406
004737
103002
000137

104432
000512

100004
030730
000000
000010

030742
000000
000020
000000

126
126
126
103
116
126

104401

017200
030252

000000

103
103
103
157
157
157

D1le

MACRO M1200 20-APR-84 0B:12 PAGE 99-3

113
113
113
156
040
154

50¢%: CKLOOP

60 JSR
B8CC
JHP

624 EXIT

PC,TSTLOOP
624

T5L00P

TST

1!
tLOCAL STORAGE FOR THIS TEST

‘-

.BLKB
TSPACKET:

. WORD

. WORD

. WORD

. WORD

T5DATA:
. WORD
. WORD
. WORD
. WORD

T58FR: ,BLKW

}*
sLOCAL TEXT MESSAGES FOR

TSVCK: (ASCIZ
TSvCK2: ,ASCIZ
TONVCK: ,ASCIZ
T5S8SKR: ,ASCIZ
TSNMSG: ,ASCIZ
TSTSID: .ASCIZ

.EVEN

ENDTST

10-«<, -TUV2AELT>

100004
TSDATA

0
10

TS5BFR
0

16,
0.0

8.

TEST

SEQ 146

tLOOP ON ERROR 7
TRAP CsCLPL

R
1SHOULD WE DO ITERATIONS 7
tBRANCH IF NOT
tLOOP UNTIL COUNT EXPIRED
;ALL DONE THIS TEST

TRAP

. WORD

CHEXITY
L.10054 -,

1 COMMAND PACKE! FOR TEST

tWRITE CHARACTERISTICS COUMMAND

$ ADDRESS OF CHARACTERISTICS BLOCK
1 STARTING VALUE OF COUNTER

1 CHARACTERISTICS DATA BLOCK
s ADDRESS OF MESSAGE BWFFER

tLENGTH OF MESSAGE BUFFER

tMESSAGE BWFER

'VCK Bit NOY Cleared After WRITE CHARACTERISTICS With CVC=1'
'VCK Bit NOT Set After INITIALIZE With CVC=0'

'VCK Bit Modified After WRITE CHARACTERISTICS With CVC=Q®
‘Contentes of TSSR Incorre~t After Write Characteristics’

‘No Messege Packet Returnmd To Host After WRITE CHARACTERISTICS'

‘Volume Check'

L10054:

TRAP C$ETST



CZTREA TK25 FRT END FUNC @1
TEST 6: COMPLETION INTERRUPT

5203
5204
5205
5206
5207
5208
5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
2219
5220
5221
5222

5223
5224
5225
523C
5231
5232
5233
5234

5235
2236
5237

5238
5239
5240
5241
5242

5243
5244
5245
5249
5250

5251
5252
5253
5254
5255
5256

031426
031426
031426
031432
031440
031444
031450
031454
031462
031462
031462
031462

031464
031470
031470
031474
031476
031502
031506
031514
031514
031514

031516
031522
031524
031526
031526
031530
031532
031534
031536
031542
031546
031552
031556
031560

005037
012737
005037
012700
004737
012737

104402
004737

012700
104441
012703
012704
012764

164404

004737
103405
010001

104455
QL1131
003550
011506
005C37
005037
010465
004737
103407
010001

00170
005672
003100
033401
017232
000002

033426
000000

002732
032330
000010

016470

002170
002172
177776
017060

002146

002164

000006

WP B B WP B B B Be W W W ke Be e S W

T6LOOP:

5¢:

10%:

SBTTL

Ele

MACRO M1200 20-APR-84 08:12 PAGE 100

TEST

SEQ 147

6: COMPLETION INTERRUPT

THIS TEST VERIFIES THAT AN INTERRUPT IS GENERATED AT THE
COMPLETION OF THE WRITE CHARACTERISTICS COMMAND IF THE INTERRUPT

ENABLE (IE) BIT IN THE COMMAND HEADER WORD IS SET,

THIS TEST

CHECKS THE FUNCTIONING OF THE INTERRUPT LOGIC AND BASIC

PROCESSING OF THE IE BIT,

THE SEQUENCES OF TEST 7 ARE REPEATED, EXCEPT THAT THE INTERARUPT
SERVICE ROUTINE IS SEY UP TO EXPECT INTERRUPTS AND EACH WRITE
CHARACTERISTICS COMMAND IS ISSUED WITH THE IE BIT SET (1), IT

IS VERIF IED,

WHERE APPROPRIATE, THAT THE IE STATUS BIT IN XSTO

OF ANY MESSAGE PACKET IS SET AND THAT A COMPLETION INTERRUPT IS

GENERATED.

FINALLY, A SEQUENCE OF TWO COMMANDS ARE ISSUED, THE
FIRST WIVH IE=1 AND THE SECOND WITH IE-O,

IT IS VERIFTED THAT

NO INTERRUPT IS GEMNERATED AFTER THE SECOND COMMAND AND THAT THE
IE BIT IN XSTO IS 0.

BGNTST

CLR
MOV
CLR
MOV
JSR
MOV

BGNSUB

JSR
SETPRI

MOV
MOV
MOV

BGNSEG

JSK
BCS
MOV
ERRDF

CLR
CLR
MOV
JSR
BCS
MOV

FATFLG

QEPRT1 ,EPRTSUW
KTFLG
@15761D,R0O
PC,TSTSETUP
@2, ,LOOPCNT

PC, T6REST
#PRICO

0T7S5TBLK+10. ,R3
#T6PACKET ,R4
28, ,PKBCNT(R4)

PC,SOF INIT
104
RO,R1

ERRNO, SFIERR, SFIMSG

FATFLG
INTRECY

R4 ,TSDB(R5)
PC,CHKTSSR
154

RO,R1

T6::
;CLEAR FATAL ERROR FLAG
1SET UP ERROR MESSAGE SWITCH

{HOLD OFF KT11

tASCII MESSAGE TO IDENTIFY TEST
100 INITIAL TEST SETUP
{PERFORM 2 ITERATIONS

1770777772777/ BEGIN SUBTESY /7727727777277
T6.1:
TRAP

1 SET PACKET TO INITIAL VALUES
iLOWER PRIORITY TO ALLOW INTERRWPTS
MOV ®PRI0OO,RO

TRAP C$SPRI
1START OF TEST DATA
1GET THE ADDRESS OF COMMAND PACKET
1 START WITH MINIMUH ALLOWABLE VALUE

3233333553535 BEGIN SEGMENT »3>3>>>»333»3>

csBsuB

TRAP C$BSEG
;D0 SOFT INIT OF CONTROLLER
1BR IF SOFT INIT = OK
1 SAVE CONTENTS OF TSSR
;DEVICE FATAL ERROR DURING INIT
TRAP C$ERDF
+WORD 601
. WORD SF ItRR
. WORD SF IMSG

tCLEAR FATAL ERROR FLAG

tCLEAR INTERRUPT RECEIVED FLAG
tSET THE PACKET ADDRESS

i WAIY FOR SSR TO SET

1BR IF CARRY SET (GOOD RETURN)
1 SAVE CONTENTS OF TSSR



CZTKEA TK25 FRT END FUNC @1
TEST 6: COMPLETION INTERRUPT

5260

5261
5262

5263

5264
5265
5269

5270
5271
5272
5273
5274
5275
5276
5280

o281
5282

5283
5284
5285
5286
5287
5288
5289

5290
5291
5292
5293
5294

031562
031562
031564
C31566
031570
031572
031576
031576
031600
031600
031602
031604
031610
031612
031612
031614
031616
031620
031622
031626
031632
031636
031640
031544
031646
031650
031650
031652
031654
031656
031660
031660
031660
031660

031662
031666
031672
031674

031700
031700
031700

031702
031706
031710
031714

104455
001132
033047
011520
004737

104406

104410
000056
005737
001004

104456
001133
033136
011520
016501
012702
032701
001402
052702
020201
001404

104456
001134
032406
011520

104405

012364
020327
103002
000137

104403

005737
001402
004737

017724

002172

000000
000200
000100

000100

000006
003030

031514

002170
017776

F1e
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154:

22%:

25%:

304

554%;

70%;:

ERRDF

JSR
CKLOOP

ESCAPE

TST
BNE
ERRHRD

MOV
MOV
BIT
BEQ
BIS
CMP
BEG
ERRHRD

ENDSEG

MOV
(M
BHIS
JMP

ENDSUB

TST
BEQ
JSR

ERRNO, T6SSR,PKTSSR

PC.,FATCHK

SEG

INTRECYV
2724
ERRNO, T6NINT ,PKTSSR

TSSR(R5),R1
#55R,R2

¢0FL,R1

2514

Q0FL ,R2

R2,R1

304
ERRNO, TENBA ,PKTSSR

(R3}. ,PKBCNT(R4)
R3,4TBLEND

554

St

FATFLG
704
PC.CKDROP

SEQ 148

1DEVICE FATAL SSR FAILED 70 SET
TRAP CS$ERDF
. WORD 602
. WORD T655R
. WORD PKTSSR

1 INC AND CHECK FOR MORE THAN 25 ERRORS
1LOOP ON ERROR, IF FLAG SET

TRAP CsCLPL
;1BY -PASS SUBTEST IF FATAL ERROR
TRAP CS$ESCAPE
. WORD 100005 -,
10ID AN INTERRUPT OCCUR ?
1BRANCH IF YES
TRAP C$ERHRD
. WORD 603
. WORD TENINT
. WORD PKTSSR
tGET THE CONTENTS OF TSSR
tEXPECTED CONTENTS OfF TSSR
;IS OFF -LINE BIT SET ?
;BRANCH IF NOT OFF -LINE
tSET OFF -LINE IN EXPECTED DATA
tDOES EXPECTED MATCH RECEIVED ?
;OKAY IF MATCH
;NBA NOT ZERO
TRAP C$ERHRD
. WORD 604
. WORD TENBA
.W0..D PKTSSR
jecc<eccecccccc END SEGMENT <¢¢¢¢¢ccceccc
100004
TRAP CS$ESEG

sSET THE TEST WORD

tHAS ALL DATA BEEN TESTED ?
:BRANCH IF ALL DATA DONE
1BRANCH TILL BACK TO ZERO

3FANAANANNANANY END SUBTEST NNAANE AONRNLAY
L10056;
TRAP CSESUB
s ANY FATAL ERRORS ?

tBRANCH IF NOT
tTRY TO DROP THE UNIT



CZTKEA TK25 FRT END FUNC @1

TEST

5296
5297
5298
5299
5300
5301
5302
5303
5304
5305

5306
5307

5308
5309
5310
5311
5312

5313
23514
5315
5319
5320

532l
5322
5323
5324
5325
5326
5327
5328
5332

53332
5334

5335
5336
5340

5341

031714
031714
031714

031716
031716
031722
031724
031730
031734

031740
031740

031742
031746
031750
031752
031752
031754
031756
031760
031762
031766
031770
031772
031776
032002
032006
032010
0X2012
032012
032014
032016
032020
032022
032022
032024
032024
032026
032030
032034
032036
032036
032040
032042
032044
032046

104402

012700
104441
012703
012704
004737

104404

004737
103405
010001

104455
001135
003550
011506
005037
010400
061300
056310
010465
004737
103405
010001

104455
001136
033047
011520

104406

104410
000056
005737
001004

104456
001137
033136
011520
016501

6: COMPLETION INTERRUPT

000000

032372
032330
033426

01470

002172

000002

177776

016744

002172

000000

GLle
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HEJ

i TEST 6, SUBTEST 2

i CHECK THAT UNUSED BITS BEING SET CAUSES

SEQ 149

tWRITE CHARACTERISTICS COMMAND TO BE REJECTED

BGNSULB

SETPRI

MOV
MOV
JSR

BGNSEG

5¢:

JSR
8CS
MOV
ERRDF

CLR
MOV
ADD
BIS
MOV
JSR
BCS
MOV
ERROF

104%:

15%: CKLOOP

ESCAPE
TST

BNE.
ERRHRD

224 MOV

#PRIOO

®7620ATA,R3
@T6PACKET ,R4
PC,T6REST

PC,SOFINIT

10$

RO,R1

ERRNO, SFIERR, SF IMSG

INTRECVY

R4 ,RO

(R3),R0

<(R3),(RO)

R4, 1SDB(R5)
PC,WAITF

15%

RO,R1

ERRNO, T6SSR,PKTSSR

SEG

INTRECY
224
ERRNO, T6NINT, PKTSSR

TSSR(R5),R1

3777777777777 BEGIN SUBTEST ///7/7/7777777

T6.2:
TRAP csBsuB
tLOWER PRIORITY TO ALLOW INTERRUPTS
MOV HPRICO,RO
TRAP C$SPRI

1START OF TEST DATA FOR SUBTEST
1GET THE ADDRESS OF COMMAND PACKET
s RESTORE PACKET TO STARTING VALUES

1253553353335 > BEGIN SEGMENT >>3»>»3333333

TRAP C3$BSEG
;D0 SOFT INIT OF CONTROLLER
;B8R IF SOFT INIT = OK
1 SAVE CONTENTS OF TSSR
tDEVICE FATAL ERROR DURING INIT
TRAP C$ERDF
. WORD 605
. WORD SFIERR
. WORD SFIMSG

s CLEAR INTERRUPT RECEIVED FLAG
$START OF THE COMMAND PACKET
1OFFSET TO THE DATA WORD 10 TEST
:SET THE DATA BITS TO BE TESTED
;SET THE PACKET ADDRESS

:WAIT FOR SSR TO SET

tBR IF CARRY SET (GOOD RETURN)

$ SAVE CONTENTS OF TSSR

tDEVICE FATAL SSR FAILED 10 SET

TRAP C$ERDF
. WORD 6C5
.WORD T6SSR
. WORD PKT5SR
:LOOP ON ERROR, IF FLAG SET
TRAP CsCLP1
1BY-PASS CHECKS IF FATAL ERROR
TRAP CS$ESCAPE
. WORD 100Q00% -,
10ID AN INTERRUPT OCCUR ?
1 BRANCH IF YES
TRAP C$ERHRD
. WORD 607
WORD TONINT
.WORD PKTSSR

tGET THE CONTENTS OF TYTSSR



H12

CITKEA TK2S FRT END FUNC #1 MACRO M1200 20-APR-84 08:12 PAGE 101-1 SEQ@ 150
TEST 6: COMPI ETICON INTERRUPT

5342 032052 012702 102206 MOV ASC!'SSR!TSREJ!NBA,R2 1EXPECTED CONTENTS 0OF TSSR

5343 032056 032701 000100 BIT 40FL ,R1 1 IS OFF -LINE BIT SET ?

5344 032062 001402 BEQ 25¢ tBRANCH IF NOT OFF -LINE

5345 032064 052702 000100 81S o0FL ,Re tSET QFF -LINE IN EXPECTED DATA

5346 032070 020201 254%; cHP R2,R1 t1DOES EXPECTED MATCH RECEIVED ?

5347 032072 001404 BEQ 304 ; OKAY IF MATCH

5351 032074 ERRHRD ERRNO,T62REJ,PKTSSR 1 COMMAND NOT REJECTED
032074 104456 TRAP C$ERHRD
032076 001140 . WORD 508
032100 032461 WORD T62REJ
032102 011520 . WORD PKTSSR

5352 032104 30¢%:

5353 032104 ENDSEG je<ccecccecc<e END SEGMENT <c¢cececececcece
032104 100003

<354 032104 104405 TRAP C$ESEG

5355 032106 06270%F 000004 ADD 94  R3 ;POINT TO NEXT DATA PAIR

5356 032112 020327 032406 CcCHP R, #T6200NE ;COMPARE TO END OF TEST DATA

5357 032116 103002 BHMIS 59¢ ;BRANCH IF ALL DATA TESTED

ggsa 032120 000137 031730 JMP 5% tBRANCH TILL BACK TO ZERD

59

5360 0321c4 59%; ENDSUB PANNNANANANANANAYNY END SUBTEST  NNUANNAANANNAY
032124 L 10057
032124 104403 TRAP CSESLE



CZTKEA TK25 FRT END FUNC 21
TEST 6: COMPLETION INTERRUPT

5362
5363
5364
5365
5366
5367
5368
5369
5370
5371

5372
5373

5374
5375
5376
5377
5378
5379
5380
5384
5385

5386
5387
5388
5389
5390
5391
5395

5396
5397

5398
5399

5403

H404
5405
5406
5407
5408

032126
032126
032126

032130
032130
0321354
032136
032142
032146

032152
032156
032160
032162
032162
032164
032166
032179
0321172
03217¢
032204
032210
032214
032216
032220
032220
032222
032224
032226
032230
032230
032232
032232
032234
032236
032242
032244
032244
032246
032250
¢32252
032254
032260
032264
032270
032272

104402

012700
104441
012703
0i2704
004737

004737
105405
010001

104455
001141
002550
011506
005037
052737
010465
004737
103405
010001

104455
001142
033047
011520

104406

104410
000056
005737
001004

104456
001143
033136
011520
016501
012702
032701
001402
05270¢

000000

032372
032330
033426

016470

002172
000001
177776
016744

002172

0G0000
102206
000100

000100

112
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032340

R

tTEST 6, SUBTEST 3

i
sSUBTEST TO VERIFY THAT A WRITE CHARACTERISTICS COMMAND IS
{REJECTED IF AN ILLEGAL DATA BLOCK ADDRESS IS ISSUED.

BGNSUB

SETPRI

MOV
5% MOV
JSR

JSR
LS
MOV
ERRDF

10%: CLR
BIS
MOV
JSR
BCS
MOV
ERRDF

15%: CKLOOP
ESCAPE

TST
BNE
ERRHRD

A MOV
MOV
BIT
BEQ
BIS

APRIOO

@T620ATA,R3
2T6PACKET R4
PC,T6REST

PC,SOFINIT

104

RO,R1
ERRNO, 5F IERR, SF IMSG

INTRECV

&1, T6DATA

R4, TSDB(RS)
PC,WAITF

15%

RO,R1

ERRNO, T65SR, PKTSSR

suB

INTRECY
224
ERRNO, TENINT ,PKTSSR

TSSR(RS) ,R1
4SC!SSR!TSREJ!NBA ,R2
«0FL P

254

#0FL ,Re

SEQ 151

$//7777777//77 BEGIN SUBTEST /77772777777

16.3:
TRAP ciBsuB
tLOWER PRIORITY TO ALLOW INTERRUPTS
MOV 4PRICO,RO
TRAP C$SPRI

;1 START OF TEST DATA FOR SUBTEST

iGET THE ADDRESS OF COMMAND PACKET
tRESTORE PACKET TO STARTING VALUES

;D0 SOFT INXT OF CONTROLLER

iBR IF SOFT INIT = OK

i SAVE CONTENTS OF TSSR

tDEVICE FATAL ERROR DURING INIT
TRAP
. WORD
.WORD

. WORD
tCLEAR INTERRUPT RECEIVED FLAG
i MAKE ADDRESS 00D
tSET THE PACKET ADDRESS
tWAIT FOR SSR 7O SET
iBR IF CARRY SET (GODD RETURN)
1 SAVE CONTENTS OF TSSR
tDEVICE FATAL SSR FAILED TO SET

TRAP

. WORD

WORD

. WORD
1LOOP ON ERROR, IF FLAG SET

TRAP
iBY-PASS SUBTEST IF FATAL ERROR

TRAP

. WORD
1DIO AN INTERRUPT OCCUR ?
+BRANCH IF YES

TRAP
WORD
.WORD
. WORD

1GET THE CONTENTS OF TSSR

1EXPECTED CONTENTS OF TSSR

1 IS OFF-LINE BIT SET ?

1BRANCH IF NOT OFF -LINE

tSET OFF -LINE IN EXPECTED DATA

C$ERDF
609

SFIERR
SFIMSG

CS$ERDF
610
T6SSR
PKTSSR

CsCLP1

C3ESCAPE
L10060-,

CSERHRD
611
TENINT
PKTSSR



CZTKEA TK25 FRT END FUNC &1
TEST 6: COMPLETION INTERRUPT

5409
5410
5414

5315
5416
5417

5418

032276
032300
032302
032302
032304
032306
032310
032312

032312
032312
032312

020201
001404

104456
001144
032653
011520

104403

Jle
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254

30%:

CMP R2,R1
BEQ 304
ERRHRD ERRNO, T64REJ,PKTSSR

ENDSUB

;DOES EXPECTED MATCH RECEIVED ?
;OKAY IF MATCH
i COMMAND NOT REJECTED

TRAP

. WORD

. WORD

. WORD

SEQ 152

C$ERHRD
612
T64REJ
PKTSSR

SNANANNNNNANAN END SUBTEST NNANNAANANNWY

L1C060:
TRAP

C3eEs08



CZTKEA TK25 FRT END FUNC &1

TEST

5420
5421

5422
5423
5424
5425
5426
5428
5430
5431
5432
5433
2434
5435
54 36
5437
54 38
5439
544y
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5456
5457
5458
5459
5460
5461
5462
5462
5464
5465
5466
267
5468
5469
5470
5471
5472
5473
5474
5475
5476

032314
032314
032316

032320
052330
032330
032332
032334
032336

032340
032340
032342
032344
032346

032352

032372
032372
032376
032402

032406
032461
032560
032€53
032751
033047
033136
033227
033316
033401

104432
ool1ie2

100204
032340
0G0000
000010

032352
000000
000016
000000

000000
000002
000004
032406

127
127
127
127
127
103
105
125
111
103

6: COMPLETION INTERRUPT

000000

036140
000001
100100

122
122
122
122
122
157
170
156
156
157

K12
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111
111
111
111
111
156
160
145
143
155

EXIT

P
1 LOCAL SYORAGE F

L
L]

.BLKB
T6PACKET:

. WORD

LWORD

LWURN

HORD

T6DATA:
. WORD
.WORD
WORD
WORD

T6BFR: ,BLKW

HR

i
: TEST DATA FOR S

TST

OR THIS TEST

10-<, -TUV2AET>

100204
TEDATA
0

8.

T6BFR
0

14,
0.0

8.

VBTEST TWO

i
1DATA HAS FOIF MAT:

; 15T WORD
; 2NO WORD

- W

T62DATA:
WORD
. WORD
.WORD

To2DONE =,

L
tLOCAL TEXT MESS
{ -

T6NBA: ASCIZ
T62REJ: .ASCIZ
T63REJ: ,ASCIZ
T64REJ;: ASCIZ
T6SREJ: ,ASCIZ
T6SSR: | ASCIZ
TONINT: (ASCIZ
T6INT: ASCIZ
T6TSBA: ASCIZ
TSTeID: .ASCIZ

EVEN

SEQ 153

;ALc DONE THIS TEST
TRAP
.WORD

CSEXIT
L10055-.

1 COMMAND PACKET FOR TEST

tWRITE CHAR COMMAND, WITH 1E, ACK
$ADDRESS OF CHARACTERISTICS BLGOCK
1STARTING VALLVE OF BLOCK SIZE

;CHARACTERISTICS DATA BLOCK
1ADDRESS OF MESSAGE BUFFER

iLENGTH OF MESSAGE BUFFER

+MESSAGE BUFFER

OFFSET TO TEST WORD IN PACKET
BITS TO SET FOR TEST

0.BITO!MBITE!BIT6IBITIONBITILIBITI2IBITLS

2.BITO
4,BIT6!BITIS

AGES FOR TEST

‘WRITE CHARACTERISTICS Command Not Accepted’

‘'WRITE CHARACTERISTICS Not Re jected With Non-Zero Unused Fields’
'WRITE CHARACTERISTICS Not Re)ected With Invalid Data Count'
'WRITE CHARACTERISTICS Not Rejected With Invalid Block Address'
'WRITE CHARACTERISTICS Not Rejected With Invalid Buffer Length'
'Contents of TSSR Incerrect A?tor WRITE CHARACTERISTICS:
‘Expected Interrupt Not Received On WRITE CHARACTERISTICS:®
‘Unexpected Interrupt Received On WRITE CHARACTERISTICS®
‘Incorrect TSBA Address After WRITE CHARACTERISTYICS!

'Completion Interrupt'’



033426
033426
033432
033436
033442
033446
033450
033454
©33460
0334€2
033466
033470
033472
033476
033500
033500
033500

012701
012721
012721
0U5021
012721
012721
005021
Q12721
005021
005011
005037
000207

104401

032330
100204
032340

000010
032352

000016

032352

+

- we we

- we

TOREST :
SAVREG
MOV
HOV
MOV
CLR
MOV
MOV
CLR
MOV
CLR
CLR
CLR
RTS
ENDTST

L12
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8TEPACKET ,R1
100204 ,(R1 )+
STODATA,(R1 )+
frilde

"’BQ .(R‘L)’
eTEBFR,(R1)+
(R1)+

€14, ,(R1)+
(R1).

(R1)

T6BFR
°C

tROUTINE 1O RESTORE COMMAND PACKEYT TO START-UP (DEFAULT) VALUES

1 SAVE THE REGISTERS

1 START OF THE PACKET

+WRITE CHARACTERISTICS WITH ACK, IE
$ ADDRESS OF CHAR DATA BLOCK
tEXTENOED AODRESS

1SIZE OF DATA BLOCK IN BYTES

1 ADDRESS OF MESSAGE BUFFER

1LENGTH OF MESSAGE BWFFER
tCLEAR LST LOC IN MESSAGE BUFFER
tRETURN

1.10055:
TRAP C3ETSY

SEQ 154



CZTKEA TK2S FRT END FUNC &1

TEST

5501
5502
5503
5504
5505
506
5507
5508
3509
5510
5511
5512
5513
5514
5515
5516

5517
5518
5519
5524
5525
5526
o527
5528
5529

5530
5531
5532

5533
~534
5535
5536

5537
5518
5539
5543
544

5545
5546
5547
5548
5549
£.550
2554

033502
033502
033502
033506
033514
033520
033524
033530
033536

033536
033536
033536

033540
033544
033544
033550
033552
033556
033564
033564
031564

033566
033572
033574
053576
033576
033600
033602
033604
033606
033612
033616
033622
033626
033630
033632
031632
03334
033636

005037
Q12737
005037
012700
004737
012737

104402
004737

012700
104441
012704
012764

104404

00477
103405
010001

104455
001275
003550
011506
005037
005037
010465
004737
103407
010001

104455
001276
036270

7: BASIC PACKET PROTOCOL

002170
005672
003100
036537
017232
000002

036566
000000

035640
0N0010

016470

002170
co217¢2
177776
017060

MLl
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002146

002164

000006

LSBTTL

TEST

SEQ 155

7: BASIC PACKET PROTOCOL

; THIS TEST VERIFIES BASIC OPERATION OF THE MESSAGE BUFFER RELEASE
: COMMAND, THE FUNCTION OF THE ACK BIT IN THE COMMAND HEADER WORD,
] AND THE REGISTER MODIFICATION REFUSED (RMR) LOGIC,
i

] ¢
i TEST 7, SUBTEST 1

;CHECKS THAT THE MESSAGE BUFFER RELEASE COMMAND WORKS
iPROPERLY AND THAT NO INTERRUPT IS CGENERATED EVEN
i IF THE "IE” BIY IS SET IN THE COMMAND PACKEY

; -
BGNTST

CLR
MOV
CLR
MOV
JSR
MOV
T7L00P:

BGNSLB

JSR
SETPRI

MOV
MOV

BGNSEG

5%:

JSR
BCS
MOV
ERRDF

10$: CLR
CLR
HOV
JSR
BCcs
MOV

ERRDF

FATFLG

QEPRT1 ,EPRTSW
KTFLG
9T1ST71D,RO
PC,TSTSETLP
@2, ,LOOPCNT

PC,T/RST
APRIOO

@T7PACKET , R4
8. ,PKBCNT(R4)

PC,SOFINIT

104

RO,R:

ERRNU , SFIERR, SFIMSG

FATFLG

INTRECV

R4, TSDB(RS)
PC,CHKCTSSR

154

RO ,R1

ERRNU, Y7SSR,PKTSSR

T7::
1 CLEAR FATAL ERROR fFLAG
1SET UP ERROR MESSAGE SWITCH

tHOLD OFF KT11

$ASCII MESSAGE TO IDENTIFY TEST
100 INITIAL TEST SETWP
tPERFORM 2 TTERATIONS

1710/ 72777777 BEGIN SUBTYESY 7//2277/7772777
T :

TRAP

JSET PACKET TO INITIAL VALUES
iLOWER PRIORITY TO ALLOW INTERRUPTS
MOV &FRI0OO,RO
TRAP C$SPRI
;GET THE ADDRESS OF COMMAND PACKET
iSTART WITH MINIMUM ALLOWABLE VALUE

CsBSWB

123333335323 BEGIN SEGMENT
TRAP

;00 SOFT INIT OF CONTROLLER

iBR IF SOFT INIY = OK

: SAVE CONTENYS OF TSSR

tDEVICE FATAL ERROR DURING INIT

PPADYI NI D

C$BSEG

TRAP CSERDF
WORD 701

.WORD SETERR
. WORD SFIMSG

tCLEAR FATAL ERRUR FLAG

tCLEAR INTERRUPT RECEIVED FLAG

1SET THE PACKET ADDRESS

tWAIT FOR SSR O SET

1BR IF CARRY SET (GOC" RETURN)D

1 SAVE CONTENTS OF TSSR

{DEVICE FATAL SSR FAILED TO SET

TRAP CSERDY
.WORD FO0
.WORD T7945R



CZTKEA TK25 FRT END FUNC 21

TEST 7:

5555
5556

5557

5558
5559
5563

5564
2565
5566
5567
5568

BASIC

033640
033642
032646
033646
033650
033650
033652
033654
033660
033662
033662
0353604
033666
033670
033672
033676
033702
033706
035710

PACKET

011520
004737

104406

104410
000056
005737
001004

104456
001277
036357
011520
016501
012702
032701
0C140¢2
052702

PROTOCOL

017724

002172

000000
00200
000100

000100

020201
001404

5569 033714
5570 033716

5574

033720
033720
C33722
033724
033726

104456
001300
036270
011520

N1

MACRU M1200 20-APR-84 08:12 PAGE 105-1

SEQ 156

557H 033730
5576 033730
033730
033730
L5577 033732
033732
5578

5579 033734
5580 033740
5581 033746
5582 033752
5583 033756
5584 033762
5585 033764
5589 033766
033766
033770
0337172
0x%17174
5590 033776
5591 034002
034002
5592 034004
5593 034010
5597 034012
034012
034014
034016
034020
5598 03402
5599 Q34026

104405
104494

005037
012737
012714
010465
004737
103407
010001

104455
001301
036270
011520
004737

002172
025252
100212
177776
017060

017724

104406
005737
001404

104456
(J1302
0316450
011520
016501
0127902

002172

000000
000200

JSR PC.,FATCHK
15%: CKLDOP
ESCAPE SEG
TST INTRECYV
BNE c2s
ERRHRD ERRNO, T7NINT,PKTSSR
224! HOV TSSR(RS5),R1
MOV OSSR, R2
BIT 40FL ,R1
8EQ 2548
GIs #0FL ,R2
25%: wHP K2 ,R1
EEQ 304
ERRHRD ERRNO, T7SSR,PKTSSR
30%:
rNOSEG
BGNSEG
CLR INTRECY
035662 HOoY 025252, TTBFR
MOV 4100212 ,(R4)
HOV R4, TSDB(RS)
JSR PC,CHKTSSR
BCS 454
MOV RO ,.R1
ERRDF ERRNO, T75SR,PKTSSR
JSR PC,FATCHK
454 CkLOQOP
147 INTRECY
BEQ 524
ERRHRD ERRNQ, T7INT,PKTSSR
224 MOV TSSR(35),R1
MOV #55R,R2

. WORD PKTSSR
t INC AND CHECK FOR MORE THAN 25 ERRORS
1LONP ON ERROR, IF FLAG SET
TRAP CsCLP1
;BY-PASS SUBTEST IF FATAL ERROR
TRAP C$£5CAPE
. WORD 100004 -,
;0ID AN INTERRUPT OCCUR ?
:BRANCH IF YES
TRAP C$ERHRD
. WORD 703
WORD T 7ININT
. WORD PKTSSR
tGET THE CONTENTS OF TSSR
tEXPECTED CONTENTS OF TSSR
IS OFF -LINE BIT SET ?
1BRANCH IF NOT OFF -LINE
1 SET OFF-LINE IN EXPECTED DATA
;D0ES EXPECTED MATCH RECTIVED 7
t OKAY IF MATCH
tNBA NOT ZERO
TRAP C$ERHRD
. WORD 704
. WORD T755R
. WORD PKTSSR
<<t FiD SEGMENT ¢<<ececcecccccc
100004 :
TRAP C3ESEG
1223355333555 BEGIN SEGMENT >3>333333333)
TRAP C3$BSEG

i CLEAR INTERRUPT RECEIVED FLAG

i WIPE OUT MESSAGE BUFFER AREA

i SET COMMAND PACKET TO MESS BWF REL
i SET THE PACKET ADDRESS

iWAIT FOR SSR TO SET

1BR IF CARRY SET (GOOO RETURN)

t SAVE CONTENTS OF TSSR

1DEVICE FATAL SSR FAILED 70 SET

TRAP C$ERDF
. WORD 70%

. WORD T75SR
. WORD PKTSSR

1 INC AND CHECK FOR MORE THAN 2% ERRORS
tLOOP ON ERROR, IF FLAG SET

TRAP CsCLP1
1DTD AN INTERRUPT OCCUR ?
tBRANCH IF M
TRAP C3ERHRD
. WORD 706
. WORD T7INT
.WORD  PKTSSR

tGET THE CONTENTS QF TSSR
tEXPECTED CONTENTS QF TSSR



BL3

CZTKEA TK2S FRT END FUNC #1 MACRO M1200 P20-APR-84 08:12 FAGE 10%-2 SEQ@ 157
TEST 7: BASIC PACKET PROTOCOL

5600 034032 032701 000100 BIT Q0OF ,R1 1 IS OFF-LINE BIY SET ?

5601 034036 001402 BEQ 554 1BRANCH IF NOT OFF -LIM:

5602 034040 052702 000100 BIS €0FL ,R2 1SET OFF -LINE IN EXPECTED DATA

5608 034044 020201 554 ChHpP RZ,R1 1DOES EXPECTED MATCH RECEIVED 7

5604 034046 001404 BEQ 6L} }OKAY TIF MATCH

5608 034050 ERRHRD FRRNO,T755R,PKTSSR 1 “TSSR INCORRECT AFTER WRT CHARA."
034050 104456 TRAP CIERMHRD
034052 001303 . WORD 707
034054 036270 . WORO T755R
034056 011520 . WORD PK TSGR

5609 034060 603

5610 034060 013701 035662 MOV T78FR,R} )PICK UP THE 1ST WORD OF MESSAGE BUFFER

5611 034064 012702 025252 MOV 0025252 ,R2 1SET UP EXPECTED DATA

5612 034070 020102 cHp R1,R2 1 WAS ANY MESSAGE REC'D

615 034072 001404 BEQ 70 1BR, IF OK (EQUAL )

3617 034074 ERRHRD ERRNO, T7MBF ,EXPREC yMESSAGE BUFFER WAS MOOIF IED
0340784 104456 TRAP CH1ERHRD
034076 001304 . WORD 708
034100 035744 . WORD 17MBF
034102 016170 . WORD EXPREC

5618 034104 708,

5619 034104 005737 002170 TST FATFLG JANY FATKL ERRORS

5620 034110 001403 BEQ 801 ;1BR, IF NO FATAL ERRORS

5621 034112 004737 017776 JSR PC,CKDROP s TRY TO DROP THE UNIT

5622 034116 ENDSEG peecccccececdc END SEGMENT «taccecctcre
034116 100014
034116 104405 TRAP CLESEG

5623 034120 003

5624 034120 ENOSLE VELLL A28 L END SUBTRSQT 7/ 7442707720/
034120 L10062:
034120 104402 TRAR CIESVE

3625



té

Cl13

TRKEA TX2S FRT END ¢+ MACRD M1200 20-APR-84 O Al 5

5T 7 "BASTE pACKE T NRot8coL 8112 PAGE 106 SEQ 158

5627 1t

56,8 yTEST 7, SUBTEST 2

56,9 1

5630 1CHECKS THAT THE MESSAGE BUFFER RELEASE COMMHAND WURKS

5631 1PROPERLY AND THAT THERE IS AN INTERRUPT IF Ti¢€ “If*

563> iBIT IS5 SET IN THE COMMAND PACKET AMND THE “ERY"” BIT

22%2 1 IS SET IN THE CHARACTERISTICS DATA PACKET

. t

5635 -

5636 034122 BGNSUB §247222227777 BEGIN SUBTEST /772777777777
034122 T?,.&:

<637 034122 104402 TRAP csBsuH

S638 034124 O0OA737 036566 JSR PC,TIRSTY 1SET PACKET TO INITIAL VALUES

5639 034130 SETPRI #PRIQO tLOWER PRIORITY TO ALLOW INTERRUPTS
034130 012700 030000 MOV #PRIOO,RO
034134 104441 TRAP C3sSPR1

D640 034136 012704 035640 MOV ®TTPACKET R4 (GET THE ADDRESS OF COMMAND P CKET

5641 034142 012764 000010 000006 MOV 08, ,PKBCNT(R4) JSTART WITH MINIMUM ALLOWA!M - VAL UE

5642 034150 54

5643 034150 BGNSEDG pr3>a3333333x> BEGIN SEGMEN: »» > ..y

™ 034150 104404 TRAP CIBSEG

&

5645 0X4152 004737 016470 JSR PC,SOFINIY 1DO SOFT INIT OF CONTROLLER

5646 034155 103405 BCS 109 jBR IF SOFT INIT - 0O«

5650 034160 (10001 MOV RO,R1 1SAVE CONTENTS OF 1599

5651 034162 ERRDF ERRNQ, SFIERR, SFIMSG tDEVICE FATAL ERROR DURING INIT
OR162 104455 TRAP CHERDF
034164 001305 . WORD 709
034166 0031550 . WORD SHFIERR
034170 011%06 . WORD SFIMSG

5652 034172 00%0%7 002170 10%: CLR FATFLG 1ICLEAR FATAL ERROR FLAG

5653 034176 005037 002172 LR INTRECV JCLLEAR INTERRUPT RECEIVED FLAG

5654 034202 012737 000020 035656 MOV 000020, TTDATAWG 1SET ERI IN CHARACTERISTICS DAYA

S65C 034210 010465 177776 MOV R4, TSDB(RS ) 15ET THE PACKEY ADORESS

5656 034214 004737 017060 JSR PC,CHKTSSR JWAIT FOR SSR TQ SET

5657 034220 103407 BCS 158 1BR IF CARRY SET (GOOD RCTURN)

5658 034222 010001 MOV RO ,R1 JSAVE CONTENTS OF TSSR

5662 034224 EHRDF ERRNO, T7S5R,PKTSSR tDEVICE FATAL SSR FAILED 7O SET
034224 104455 TRAP CIERDH
034226 001306 . WORD 710
034230 0362170 . WORD T?25SR
034232 011520 . WORD PKTSSR

5663 034234 004737 017724 JSR PC,FATCHK 1INC AND CHECK FOR MORE THAN 2% FRRORS

5664 034240 15¢6: CKLOOP 1LOOP ON ERROR, IF FLAG SET
034240 104406 TRAP CsCLP1

5665 (034242 ESCAPE SEG 1BY -PASS SUBTEST IF FATAL ERROR
034242 104410 TRAP CS$ESCAPL
034244 OO0U0US6 . WORD 1000018 -,

56066 034246 005737 002172 ST INTRECY ;010D AN INTERRUPTY UCCUR 7

5657 034252 001004 anNt P | 1BRANCH IF YES

5671 034254 ERRHRD ERRNO, T7NINT ,PKTSSR
034254 104456 TRAP CI1ERHRD
034256 001307 .WORD ISR
034260 036357 . WORD TININT
O¥262 011520 .HWORD PRTLYSR

2672 034264 016501 0QQOQU 228 HOV TSSR(R5 ), R} 1T THE CONTENTS OF TSSR



CZTKEA T2S FRT ENO FUNC o1
BASIC PACKET PROTOCOL

TEST 7

56'%
5674
5675
5676
S67V
5670
5682

5683
5684

5615

5686
5687
5688
5689
5690
5691
5692
5693
5697

5698
5699

5700
5701
5705

5706
5707
5708
5709
5710
5711
5712
5716

5717
5718
5719
5720
2721

034270
034274
034300
034302
034306
0343510
034312
034312
034314
034316
034320
034322
034322
034322
034322
034324
034324

034326
034332
034 340
034344
034350
034354
034356
034360
034360
034362
034364
034 366
034370
034374
J34374
034376
034402
034404
034404
034406
034410
034412
034414
034420
034424
034430
034432
034436
034440
034442
03444
034444
034446
034450
034452
034452
034456
034462
034464

012702
032701
001402
052702
020201
001404

104456
001310
036270
011520

104405
104404

005037
012737
012714
010465
004737
103407
010001

104455
001311
036270
011520
004737

104406
005737
001004

104456
001312
036450
011520
016501
012702
032701
001402
052702
020201
001404

104456
001313
036270
011520

013701
012702
020102
Q01404

000200
000100

000100

002172
023232
100212
177776
017060

017724

002172

000000
000200
000100

000100

035662
025252

D13

MACRO M1200 20-APR-84 08:12 PAGE 106-1

MOV
gIt
BEQ
BIS
o cHP
BEQG

ERRHRD

ENDSEG

BONSEG

CLR
035662 MOV
MOV
MOV
JSR
8CS
MOV

ERROF

JSR
451 ;

167

ERRMAD

524 MOV
MOV
BLT
BEQ
BIS
55%: e
BEQ

ERRHRD

604,
MOV
MOV
CHP
BEQ

CKLOOP

#55R,R2

Q0FL ,R1

254

QOFL ,R2

R2, R\

304

ERRNO, T7S5R,PKTSSR

INTRECY

8025252, TIBFR
#100212,(R4)

R4, TSDB(RS)
PC.,CHKTSSR

454

RO,R1

ERRNO, T79SR,"KYSSR

PC,FATCHK

INTRECY
524
ERRNO, T7INT ,PKTS4R

TSSR{R%),R1

OSSR, R2

OFL ,R1

554

QOFL R

RZ2,A1

604

ERRNU, T7SSR,PKTSSR

T7BFR,R1
2025252 ,R2
R1.Re

704

SEQ 159

IEXPECTED CONTENTS OF T5%R
1 IS OFF -LINE BIT SET ?
1BRANCH IF NOT OFF LINE
}SET OFF -LINE IN EXPECTED DATA
1DOES EXPECTED MATCH RECEIVED ?
s OKAY [F MATCH
INBA NOT ZERO
TRAP CSERHRD
.WORD 71
. WORD T755R
.WORD PKTSS5R
jeccdcacececcce END SEGMENT ccecccqcecacc
100004
TRAP CSESEG
123333353333 BEGIN SEGMENT 3»>3>53333 3.
TRAP C¢BSEDG
jCLEAR INTERRUPT RECEIVED FlL AG
IWIPE OUT MF.SSAGE BUFFER AREA
1SET COMMAND PACKET TO MESS BUF REL
1SET THE PACKET ADDRESS
1WAIT FOR SSR TOD SEY
1BR If CARRY SET (GOOD RETURN)
1 SAVE CONTENTS OF TSSR
1DEVICE FATAL SSR FAILED r0 SET
TRAP CHERDF
. WORD 713
. WORD T755R
. WORD PKTSSR
1 INC ANO CHECK FOR MORE THAN 25 ERRORS
1LOOP ON ERROR, IF FLAG SET
TRAP CsCLP1
:0I0 AN INTERRUPT OCCUR ?
1BRANCH IF YES
TRAP CIERMRD
. WORD 714
. WORD T7INY
. WORD PKTSSR
(GET THE CONTENTS OF TSSR
1EXPECTED CONTENTS OF TSSR
1 IS OFF -LINE BIT SET 2?2
tBRANCH IF NOT OFF -L INE
}SET OFF -LINE IN EXPECTED DATA
tDOES EXPECTED MATCH RECEIVED ?
s OAY [F MATCH
1NBA NOT SET
TRAP CtERHRD
. WORD 715
. WORD T755R
. WORD PKTS5k

PICK UP THE 15T WORD UF MESSAGE BUFFER
1SET UP EXPECTED DATA

P WAY ANY MESSAGE REC'D

18R, IF QK (EQUAL)



;zrxea TK25 FR
EST  7: BA

5725

5726
5727
5728
5729
573C
5731
5732

5733

SIC

034466
034466
034470
034472
034474

034476
034476
034502
034504
034510
034510
034510
034510
034512
03451¢
034512

TPSNO FU§EO$6COL MACRO M120C 20-APR-84

CKET

104456
001314
035744
016170

005737
001402
004737

104405

104403

002170
017776

704,

804

ERRMRD

TST
BEQ
JSR

ENDSEG

ENOSULB

E13

08:12 PAGE 106-2

ERRNO, T 7MBF ,EXPREC

FATFLG
804
PC,CKOROP

IMESSAGE BUFFER WAS MODIFIED
TRAP
«WORD
. WORD

{ANY FATAL ERRORS
1BR, IF NO FATAL ERRORS
i TRY TO DRPOP THE UNIT

SEQ 160

CS$ERMRD
716

T 7TMBF
EXPREC

jeCeCecccsccecd END SEGMENT c<cccccc<cccccd

100014
TRAP

C4ESEG

1727177777777 END SUBTEST /77777777777

L10063:
TRAP

C3ESLB



5759
5760
5761
5762
5763
5764
5768

5769
5770

5771

5772
5773
5717

5778
5779
5780

034514
034514
034514

034516
034522
034522
034526
034530
034534
034542
034542
034542

034544
034550
034552
034554
034554
034556
034560
034562
034564
034570
034574
034600
034604
034606
034610
034610
034612
034614
034616
034620
034624
034624
034626
034626
034630
034632
034635
034640
034640
034642
034644
034646
034650
034654
034660

104402
004737

012700
104441
0127 )4
012764

104404

004737
103405
010001

104455
001315
003550
011506
005037
005037
010465
004737
103407
010001

104455
001316
036270
011520
004737

104406

104410
000056
0057357
001004

104456
001317
036357
011520
016501
ol2/0°
032701

036566
000000

035640
000010

016470

002170
Q02172
177776
017060

017?724

002172

000000
000200
000100

F13

MACRO M1200 20-APR-84 08:12 PAGE 107

000006

1+
; TEST 7, SUBTEST 3

i
tCHECKS THAT THE CPU GIVES UP OWNERSHIP OF THE MESSAGE BUFFER
tAFTER THE MESSAGE BUFFER RELEASE, AND THAT FOLLOWING COMMANDS

1 WORK CORRECTLY

i
:-
BGNSLUB

JSR
SETPRI

MOV
MOV

BGNSEG

5¢:

JSR
BCS
MOV
ERRDF

10%: CLR
CLR
MOV
JSR
BCS
MOV

ERRDF

JSR
CKLOOP

ESCAPE

154

18T
BNE
ERRHRD

228 MOV
MOV

BIT

PC,T7RST
oPRIQO

@T7ACKET ,R4
28, ,PKBCNT(R4)

PC,SOF INIT

108

RO,R1

ERRNO, SFIERR, SFIMSG

FATFLG

INTRECV
R4,TSDB(RS)
PC,CHKTSSR

154

RO,R1

ERRNO, T755R,PKTSSR

PC,FATCHK

SEG

INTRECY
224
ERRNO, T7NINT ,PKTSSR

1SSR(R5),R1
@SSR, R2
A0FL  R1

SEQ 161

1722/ 7727772777 BEGIN SUBTYEST /27777777777
17.3%;
TRAP

:SET PACKET TO INITIAL VALUES
i LOWER PRIORITY TO ALLOW INTVERRUPTS
MOV QPRIOQC,RO
TRAP C$5SPRI
tGET THE ADDRESS OF COMMAND PACKET
tSTART WITH MINIMUM ALLOWABLE VALUE

§2553>>3353>> BEGIN SEGMENT 33335353352

csBsuB

TRAP C$BSEG
;00 SOFT INIT OF CONTROLLER
1BR IF SOFT INIT = OK
1 SAVE CONTENTS OF TSSR
tDEVICE FATAL ERROR DURING INIT
TRAP C $ERDF
JWORD 717
.WORD  SFIERR
.WORD  SFIMSG
;CLEAR FATAL ERROR FLAG
1CLEAR INTERRUPT RECEIVED FLAG
}SET THE PACKET ADDRESS
{WAIT FOR SSR TO SET
1BR IF CARRY SET (GOOD RETURN)
i SAVE CONTENTS OF TSSR
;DEVICE FATAL SSR FAILED TO SET
TRAP C$ERDF
LWORD 718
.WORD T /SSR
.WORD  PKTSSR
1INC AND CHECK FOR MORE THAN 25 ERNORS
;LOOP ON ERROR, IF FLAG SET
TRAP CsCLP1
1BY-PASS SUBTEST IF FATAL ERROR
TRAP C$ESCAPE
.MORD 100005 -,
;DID AN INTERRUPT OUCCUR ?
1BRANCH IF YES
TRAP C $ERHRD
JWORD 719
.WORD T ININT
WORD  PKTSSR

iGET THE CONTENTS QOF TSSR
EXPECTED CONTENTS OF TSSR
(IS OFF-LINE BIT SET 2



3

TKEA_TK2S FRT

|T 7:

5781
S782
5783
5784
5788

5789
5790

5791

5792
5793
5794
5795
5796
5797
5798
5799
5803

5804
5805

5806
5807
5811

5812
5813
5814
2815
5816
5817
5818
5822

5823
5824
5825
5826
58217
5831

ASIC P

034664
034666
034672
034674
034676
034676
034700
034702
0354704
034706
034706
034706
034706
034710
034710
034712
034716
034722
034730
034734
034740
034744
034746
034750
034750
034752
034754
034756
034760
034764
034764
034766
034772
034774
034774
034776
035000
035002
035004
035010
035014
035020
035022
035026
035030
035032
035032
055034
035036
035040
035042
035042
035046
035052
035054
035056
035956

RCKET P

Q01402
0521702
020201
001404

104456
001320
036270
011520

104405

104404
004737
005037
012737
012714
010465
004737
103407
010001

104455
001321
036200
011520
0047357

101406
005737
001404

104456
001322
036450
011520
016501
012702
032701
001402
052702
020201
001404

104456
001323
036270
011520

013701
012702
020102
001404

104456

RofdcoL

000100

036566
002172
025252
100212
177776
017060

017724

oo2172

000200
000100

000100

035662
0252%2

MACRO M1200 20-APR-84

035662

254%:

30%:

454

55%:

0%

BEQ
BIS
CHMP
BEQ
ERRHRD

ENDSEG

BGNSEG

JSR
CLR
MOV
MOV
MOV
JSR
BCS
MOV
ERRDF

JSR
CKLOOP

TST
BEQ
ERRHRD

MOV
MOV
BIT
BEQ
BIS
CHP
BEQ
ERRHRD

MOV
MOV
CHP
BLQ
ERRHRD

GL3

08:12 PAGE 107-1

253

Q0FL ,R2

RZ,R1

304

ERRNC, T7SSR,PKTSSR

PC, T7RST

INTRECY

0025252, T78BFR
2100212, (R4)

R4, TSDB(RS)
PC,CHKTSSR

454

RO,R1

ERRNO, T7SSRM,PKTSSR

PC,FATCHK

INTRECV
528
ERRNO, T7INT,PKTSSR

TSSR(R5),R1
&SSR,R?

€0FL ,R1

554

Q0FL ,R2

R2,R1

604

ERRNO, T7SSR,PKTSSR

T78FR,R1

0025252 ,R2

R1,Re

704
ERRNQ, T7MBF ,EXPREC

St 162

1BRANCH IF NOT OFF -LINE
1SET DFF-LINE IN EXPECTED DATA
1DOES EXPECTED MATCH RECEIVED ?
jOKAY IF MATCH
tNBA NOT ZERO
TRAP CS$ERHRD
. WORD 720
.WORD T755R
. WORD PKTSSR
J€RCCe<cc<<ccc END SEGMENTY <¢<cc¢ceeeecegecg
100008
TRAP CSESEG
1>2333335>33% BEGTN SEGMENT >>>333>3333>
TRAP C$¢BSEG

1RESET PACKETS AND COMMANOS

1CLEAR INTERRUPT RECEIVED FLAG
iWIPE OUT MESSAGE BUFFER AREA

1SET COMMAND PACKET TO MESS BUF REL
1SET THE PACKET ADDRESS

{WAIT FOR SSR TOQ SET

18R IF CARRY SET (GOOD RETURN)
1SAVE CONTENTS Of TSSR

iDEVICE FATAL SSR FAILED TO SET

TRAP CSERDF
.WORD 721

. WORD T7SSRM
. WORD PKTSSR

1 INC AND CHECK FOR MORE THAN 25
1LOOP ON CRROR, IF FLAG SET

ERRORS

TRAP CsCLPL
1DI0 AN INTERRUPT OCCUR 7
1BRANCH IF NO
TRAP C$ERMHRD
. WORD 722
. WORD T7INT
. WORD PKTSSR

1GET THE CONTENTS OF TSSR
tEXPECTED CONTENTS OF TSSR

1IS ¥F-LINE BIT SET ?

.. nANCH TIF NOT OFF -LINE

tSET OFF -LINE IN EXPECTED DATA
tDOES EXPECTED MATCH RECEIVED ?
tOKAY TF MATCH

yNBA NOT SET
TRAP CSERHRD
. WORD 123
.WORD T7SSR
.WORD PKTSSR

tPICK UP THE 1ST WORD OF MESSAGE BUFFER
iSET UP EXPECTED DATA

tWAS ANY MESSAGE REC'D

1BR, If OK (EQUAL)

{MESSAGE BUFFER WAS MQDIFIeD

TRAP C3ERHRD



?ZTKEA TK2S FRT END
EST BASIC PACKEY

5832
5833

5834
5835
5836
5837
5838
5839
5840
5841
5845

5846
5847

5848

5849
5850
5854
5855

2856
5857
5858
5859
5860
5861
5862
5866

5867
5868

5869
5870
5871
5872
5873

5874
5875

035060
035062
035064

035066
0350€6

035070
035074
035100
035104
035110
035114
035116
035120
035120
035122
035124
035126
035130
035134
035134
035136
035136
035140
03514.
035146
035150
035154
035154
035156
035160
035162
035164
035170
035174
035200
035202
035206
035210
035212
035212
035214
035216
035220
035222
035222
035222
035222
035224
035230
0352352

035236
035236
035240
Q35244

001324
035744
016170

104406

005037
004737
042714
010465
004737
103407
010001

104475
001325
Q36270
011520
o0A 737

104406

104410
000062
005737
001006
016500

104456
001326
036357
011520
016501
012702
032701
001402
052702
020201
001404

104456
001327
036270
011520

104405
005737
001403
0047357

104404
005037
004737

FUNSO?&COL

002172
036566
100000
177776
017060

017724

002172
000000

000000
000200
000100

000100

002170
017776

002) 72
036566

H15
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704

75%:

824%:

85%:

08§

95%:

CKLOOP

CLR
JSR
BIC
MOV
JSR
BCS
MOV
ERRDF

JSR
CKLOOP

ESCAPE

TST
BNE.
MOV
ERRHRD

MOV
MOV
BIT
Bta
BIS
cHP
BEQ
ERRHRD

ENDSEG

TST
Jeq
JSR

HGNSEG

CLR
JSR

INTRECV

PC,T7RST
#100000,(R4)
R4,TSDB{RS)
PC,CHKTSSR

754

RO,R1

ERRNO, T7SSR,PKTSSR

PC,FATCHK

SEG

INTRECV

824

TSSR(R5),RO

ERRNG, TININT ,PKTSSR

TSSR(RS),R1

@SSR, R

o0F1L ,R1

854

Q0FL. ,R2

RZ,R1

904

ERRNO, T7SSR,PKTSSR

FATFLG
9514
PC,CKDROP

INTRECV
PC,T7RSY

SEQ 163

» WORD 724
. WORD T 7MBF
.WORD EXPREC
;LOOP ON ERROR IF FLAG SETY
TRAP CsCLP1
tCLEAR INTERRUPT RECEIVED FLAG
{RESET THE PACKETS AND COMMANDS
tCLEAR THE ACK BIT
;SET THE PACKET ADDRESS
tWAIT FOR SSR TO SET
1BR IF CARRY SET (GOOD RETURN)
i SAVE CONTENTS OF TSSR
;DEVICE FATAL SSR FAILED TO SET
TRAP C$ERDF
. WORD 725
. WORD T7SSR
. WORD PKTSSR

i INC AND CHECK FOR MORE THAN 25 ERRORS

sLOOP ON ERROR, IF FLAG SET
TRAP CsCiLPL
;BY-PASS SUBTEST IF FATAL ERROR
TRAP C$ESCAPE
. WORD 10001¢ -,
s0ID AN INTERRUPT QOCCUR ?
; BRANCH IF YES
1GET TSSR FOR ERRQR REPORT
TRAP C$ERHRD
. WORD 26
. WORD TININT
. WORD PKTSSK
sGET THE CONTENTS OF TSSR
1EXPECTED CONTENTS OF TSSR
1 IS OFF -LINE BIT SET ?
tBRANCH 1F NOT OFF -LINE
13ET OFF-LINE IN EXPECTED DATA
1DOES EXPECTED MATCM RECEIVED ?
s OKAY IF MATCH
it NBA NOT ZERO
TRAP C$ERMHRD
. WORD 727
. WORD T7S5R
. WORD PKTSSR
prec e END SEGMENT <c<<¢<¢ccccacck
100014%:
TRAP CSESEQG
1 ANY FATAL ERRORS
}BR, IF NO FATAL ERRORS
$ TRY TO DROP THE UNIT
jeeeccccccecce HGN SEGMENT <k
TRAP C$BYEG

1CLEAR INTERRUP | RECEIVED FLAG
tRESET THE PACKETS AND COMMANDS



CZTKEA TK25 FRT END FUNC 21
TEST 7: BASIC PACKET PROTOCOL

5876 035250 010465 177776
5877 035254 004737 017060
5878 035260 103407
5879 035262 010001
5883 035264
035264
035266
035270
035272
5884 035274
5885 035300
035300
5886 0353072
035302
035304
5887 035306
5888 035312
5892 035314
5893 035320
035320
035322
035324
035326
5894 035330
5895 035334
589 035340
5897 035344
5898 035346
5899 035352
5900 035354
5904 035356
035356
035360
035362
035364
5905 035366
035366
035366
5906 035370
5907 035374
5908 035376
5909 035402
5910 035402
035402
035402
5911 035404

104455
001330
036270
011520
004737

104406

104410
000062
005737
001006
016500

104456
001331
036357
011520
016501
012702
032701
001402
0521702
020201
001405

104456
001332
036270
011520

017724

002172
000000

000000
000200
000100

000100

104405
0C57%7
001402
004737

002170
017776

104403
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100%:

112%:

125¢:

130%:

140%:

30%:

MOV
JSR
BCS
MOV
ERRDF

JSR
CKLOOP

ESCAPE

TST
BNE
MOV
EARHRD

MOV
MOV
BIT
BEQ
BIS
CHP
BEQ
ERRHRD

ENDSEG

TST
BEQ
JSR

ENDSUB

R4, TSOB(RS5)
PC,CHKTSSR

1004$

RO,R1

ERRNO, T7SSR,PKTSSR

PC,FATCHK

SEG

INTRECY

110

TSSR(R5),RO

ERKNO, TTNINY ,PKTSSR

TSSR(RS5),R)
#5SR,R2

o0FL ,R1

1258

Q0FL ,R2

R2,R1

1304

ERRNO, T7SSR,PKTSSR

FATFLG
14014
PC,CKDROP

SEQ 164

15ET THE PACKET ADDRESS
tWAIT FOR SSR TO SET
1BR IF CARRY SET (GOOD RETURN)
1 SAVE CONTENTS OF TSSR
;DEVICE FATAL SSR FAILED TO SET
TRAP CS$ERDF
. WORD 728
. WORD T75SR
. WOROD PKTSSR
; INC AND CHECK FOR MORE THAN 25 ERRORS
jLOOP ON ERROR, IF FLAG SET
TRAP CsCLP1
;0Y-PASS SUBTEST IF FATAL ERROR
TRAP CIESCHPE
. WORD 100028 -,
1DID AN INTERRUPT OCCUR ?
i BRANCH IF YES
{tGET TSSR FOR ERROR REPORT
TRAP CIERHRD
. WORD 729
. WORD T7NINT
. WORD PKTSSR
;GET THE CONTENTS OF TSSR
tEXPECTED CONTENTS OF TSSR
1 IS OFF -LLINE BIT SET ?
1BRANCH IF NOT OFF -LINE
sSET OFF -LINE IN EXPECTED DATA
tO0ES EXPECTED MATCH RECEIVED 7
s OKAY IF MATCH
:NBA NOT ZERO
TRAP CSERHRD
. WORD 730
. WORD T7SSRK
. WORD PK1SSR
$CiCececececd END SECMENTY c¢cccéccccccce
100024 :
TRAP CSESEL

i CHECK FATAL FLAG FOR SET
iBR, IF NOT SET (O
;DROP DEVICE IF INDICATED

10/ 0000/ 777 END SUBTEST /77777777077
L10064:

TRAP CsESUB



CITKEA TK2S FHRT END FUNC &1
BASIC PACKET PROTOCOL

TEST 7:

5913
5914
5915
5916
5917
5918
5919
5920
5921
5922

5923
5924
5925
5926

5927
5928
5929
5930
5931
5932

5333
5934
5938
5939

D940
5941
5942
5943
5944
5945
5946
5947
5951

K952
5953

5954

5955
5956
5957
5958
9962

035404
035404
035404

035406
035412
035416
035416
035422
035424
035430
035434
035442
035450
035450
035450
035452
035456
035460
035462
035462
035464
035466
035470
035472
(35476
035502
035506
035512
035516
035522
035526
035530
035530
035532
035534
035536
035540
035544
035544
035546
035546
035550
035552
035556

035560

104402

004737
0047357

012700
104441
012704
012703
012764
012763

104404
004737
103405
010001

104455
001333
003550
011506
005037
005037
010465
010365
co4a737
016501
032701
001006

104455
001334
036270
011520
004737

104406

104410
000056
005737
001004

036640
036566

000000

035640
035702
000010
000010

016470

002170
002172
177776
177776
016744
Q0000
0N0z00

017724

002172

JL3
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000006
000006

i+
i TEST 7, SUBTEST 4

SEG 165

i

;CHECKS THAT THE REGISTER MODIFICATION REFUSED (RMR) BIT IN
i THE TSSR WILL BE SET IF A WRITE CHARACTERISTICS COMMAND
1BEING EXECUTED AND ANOTHER "WC" COMMAND IS ATTEMPTED

BGNSUB

JSR
JSR
SETPRI

MOV
MOV
MOV
MOV

BGNSEG

JSR
8CS
MOV
ERRDF

S%:

10§: CLR
CtR
MOV
MOV
JSR
IV
BIT
BNE

ERRDF

JSR

15%: CKIL.OOP

ESCAPE

st
BNE.

ERRIHRD

PC,TIRT2
PC,T7RST
#PRIOO

ST 7PACKET ,R4
OT7PKT ,R3

48 . ,PKBCNT(R4)
8. PKBCNT(R3)

PC,SOFINIT

104

RO,R1

ERRNO, SFIERR, SFIMSG

FATFLG

INTRECV

R4, TSDB(RS5)

R3, TSUB(RS)
PC,WAITF
TSSR(R5),R1
#55R,R1

154

ERRNO, T7SSR,PKTSSR

PC,FATCHK

CEG

INTRECV
2t

ERRNU, TININT ,PKTSSR

s /7N BEG%N45UBTEST Ll 770777277
T7.4:
TRAP C$BSLA
iSET SECOND PACKET P
:SEY PACKEY TO INITIAL VALUES
tLOWER PRIORITY TO ALLOW INTERRWPTS
HOV SPRIOO,RO
TRAP C$S5PRI
tGET THE ADORESS OF COMMAND PACKET
1GET THE ADDRESS OF 2ND CHMD PACKET
;START WITH MINIMUM ALLOWABLE VALUWE
;START WITH MINIMUM ALLOWABLE VALUE

$233353333>>> BEGIN SEGMENT >5>333%33 3355
TRAP C$BSEG

iD0 SOFT INIT OF CONTROLLER

iBR TF SOFT INIT » OK

1 SAVE CONTENTS OF TSSR

iDEVICE FATAL ERROR DURING INIT

TRAP C3$EROF
.WORD 731

. WORD SFIERR
. WORD SFIMSG

;CLEAR FATAL ERROR FLAG

tCLEAR INTERRUPT RECEIVED FLAG
tSET THE PACKET ADDRESS

; SECONO COMMAND PACKET

iWAIT FOR SSR TO SET

1GET CONTENTS OF THSR REGISTER
tCHECK FOR SS5R (TSSR) SET

1BR, IF SSR SET (GOOG)

tDEVICE FATAL SSR FAILED TO SETY
TRAP CS$ERDF
. MORD 732
. WOR( T7SS5R
. WORD PKTSSR

s INC AND CrECK FOR MORE THAN 2% ERHORS

;LOOP ON ERROR, IF FLAG SET
TRAP CsCLP1
1BY -PASS SUBTEST IF FATAL ERROR
TRAP Cst-UAPE
. WORD 100005§ -,

:0ID AN INTERRUPT OCCUR ?
1BRANCH IF YES



CZTKEA TK25 FRT END FUNC &1
BASIC PACKET PROTOCOL

TEST 7:

5963
5964
5965
5966
59617
5968
5969
5973

5974

5975

5976

5977

035560
035562
035564
035566
035570
035574
035600
035604
035606
035612
035614
035616
035616
035620
035622
035624
035626
035626
035626
035626
035630
035630
035630
035632
035632
035634

104456
001335
036357
011520
016501
012702
032701
001402
uS2702
020201
001404

104456
001336

036270
011520

104405

104403

1044352
001056

000000
110200
000100

000100

<L 3
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22$

25%:

304

MOV TSSR(R5),R1
MOV 455RIRMR!SC,R2
BIT #0FL,R1

BEQ 254

BIS @0FL ,Re

CHP R2,R1

BEQ 204

ERRHRD ERRNO, T7SSR,PKTSSR

ENDSEG

ENDSUB

BXIT 1ST

SEQ 166
TRAP C$ERHRD
.WORD 733
. WORD TININT
.WORD PKTSSR
1GET THE CONTENTS OF TSSR
sEXPECTED CONTENTS OF TSSR
1 IS OFF -LINE BIY SET ?
1BRANCH IF NOT OFF -LINE
1SET OFF -LLINE IN EXPECTED DATA
;+DOES EXPECTED MATCH RECEIVED 7
tOKAY IF MATCH
tNBA NOT ZERO
TRAP C$ERHRD
LHWORD 734
. WORD T7S5SR
LWORD PKTSSR
seccececececce EN'D SEGMENT cecccccccc<cas
1000014 :
TRAP C3ESED
s/ /002777072777 ERD SUBTEST /27777777777
L10065;
TRAP CstSuB
tALL DONE WITH THIS TEST
THAP CIEXII
+HORD L10061 -,



ZTIKEA _TK2S FRT END FUNC 61
BASIC PACKET PROTOCOL

EST 7:

5979
5980
5981
5982
5984
S98y
5987
5988
5989
5990
5991
5992
5993
5994
5995
5996
5997
$998
5999
6000
6001
6002
6003
6004
6005
6006
6007
6008
6009
6010
6011
6012
6013
6014
6015
6016
6017
6018
6019
60.2C
6021
6022
6H023
6024
6025
6026
6027
6028
60,9
6030
6031
6032
6033

035636
035640
035€40
035642
035644
035646

035650
035650
035652
035654
035656

035662

035702
035702
035704
035706
035710

0351712
035712
035714
035716
035720

035724

035744
036041
036123

036200
036270
036357
036450
036537

100204
035650
000000
000010

035662
000000
000016
000000

100204
035712
000000
000010

035724
000000
000016
000000

115
116
116

105
103

NS

102

000000

000000

145
102
102

157
157
170
156
141

L13
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163
101
101

156
156
160
145
163

it
i LOCAL STORAGE FOR THIS TEST

;—

.BLKB
T7PACKET:
« WORD
. WORD
. WORD
. WORD

T7DATA:
. WORD
. WORD
. WORD
 WORD

T7BFR: .BLKW

it

10-<,-TUV2AE?>

100204
T7DATA
0

8.

T7BFR
0

14,
0,0

8.

:TEST DATA FOR SUBTEST FOUR

TIPKT:
. WORD
. WORD
. WORD
. WORD

T7D0TA:
. WORD
. WORD
. WORD
.WORD

T7BUFR: .BLKW

100204
T70TA
0

8.

TIB8WFR
0

14,
.0

8.

i
:1.OCAL TEXT MESSAGES FOR TEST

TIMBF . ASCIZ
TINBA: .ASCIZ
TINNBA: [ASCIZ
T755RH: [ ASCIZ
T7SSR: ,ASCIZ
TININT; (ASCIZ
T7INT: _ASCIZ
TST710: .ASCIZ
.EVEN

SEQ

; COMMAND PACKET FOR TEST

tWRITE CHAR COMMAND, WITH IE, ACK
1 ADDRESS OF CHARACTERISTICS BLOCK
1 STARTING VALUE OF BLOCK SIZE

; CHARACTERISTICS DATA BLOCK
1 ADDRESS OF MESSAGE BUFFER

tLENGTH OF MESSAGE BUFFER

tMESSAGE BUFFER

1 COMIAND PACKET FOR TEST

;WRITE CHAR COMMAND, WITH IE, ACK
1 ADDRESS OF CHARACTERISTICS BLOCK
s STARTING VALUE OF BLOCK SIZE

1 CHARACTERISTICS DATA BLOCK
s ADDRESS OF MESSAGE BUFFER

s LENGTH OF MESSAGE BLFFER

1MESSAGE BUFFER

‘Messoge Buffer Moditied after MESSAGE BUFFER RELEASE Command'
'NBA Not Clear After WRITE CHARACTERISTICS Command’
‘NBA Set After MESSAGE BUFFER RELEASE Command'

‘Contents NIf TS5SR Incorrect After Message Buffer Release’
‘Contents of TSSR Incorrect After WRITE CHARACTERISTICY!
'Expected Interrupt Not Received On WRITE CHARACTERISTICS®
‘Unexpected Interrupt Received On WRITE CHARACTERISTICS'

'Basic Packet Protocol’

167



CZTKER TIK2S FRT END FUNC 21
BASIC PACKET PROTOCOL

TEST 7.

6035
6036
6037
6038
60319
6040
6041
6042
6043
6044
6045
6046
6047
6048
6049
6050
6051
6052
6052
6:0%4
6055
6056
6057
6078
6059
6060
6061
6062
6063
064
6065
6006
6067
6068
6069
6070
6071
6072
607%
6074
6075
6076

036566
036566
0X6572
036576
036602
036606
036610
036614
036620
036622
036626
036630
N36652
036636

036640
036640
036644
036650
036654
036660
036662
036666
03667¢
036674
036700
036702
036704
036710
03612
036712
03671

012701
012721
012721
005021
012721
012721
005021
012721
005021
005011
005037
000207

012701
012721
012721
005021
012721
012721
005021
c12721
005021
005011
005017
000207

104401

035640
100204
035650

000010
035662

000016

035662

035702
100204
nis571e

0001
035724

000016

035724

M15
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+

- we B e

TTRSY:
SAVREG

HOV eT7PACKET ,R1

MOV 2100204, (R1).
MOV eT7DATA,(R1 )
CLR (R1)+

MOV @8.,(R1).

MOV 0T 7BFR,(R1)+
CLR (R1)»

MOV @14, ,(R1)+
CLR (R1)»

CLR (R1)

CLR T7dFR

RTS PC

it

ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALUES

1 SAVE THE REGISTERS

1 START OF THE PACKET

tWRITE CHARACTERISTICS WITH ACK,
1 ADDRESS OF CHAR DATA 81.0CK
{EXTENDED ADDRESS

1SIZE OF DATA BiLOCK IN BYIES
tADDRESS OF MESSAGE BUFFER

It

tLENGTH OF MESSAGE BUFFER

1tCLEAR 1ST LOC IN MESSAGE HBUFFER
tRETURN

;ROUTINE TO RESTORE CUMMAND PACKET #2 T0 START-UP (DEFAULT) VALUES

]
L]
[ I
L3

TTRY2:
SAVREG
MOV OT7PKT , R1
MOV 8100204 ,(R1)»
MOV ¢T7DTA,(R1):
CLR (R1):
MOV 28, ,(R1)+
MOV HT7BUFR,{(R1)+
CLR (R1)»
MOV 214, ,(R1 )+
CLR (R1):
CLR (R1)
CLR T7BUFR
RT% P
ENDTST

1 GAVE THE REGISTERS

1 START OF THE PACKET

iWRITE CHRRACTERISTICS WITH ACK, 1E
1 ADDRESS OF CHAR DATA BLOCK
tEXTENDED ADDRFSS

1SIZ2t OF DATA BLOCK IN BYTES

i ADDRESS OF MESSAGE BUFFER

iLENGTH OF MESSAGE BUFFER
iCLEAR 15T LOC IN MESSAGE BUFFER
tRETURN

L1006L:

TRAR GSETOHT

SEQ 168
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KEA TK25 FRT END FUNC 41

T

6079
6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090
6091

6092
6093
6094
6099
6100
6101
6102
6103

6104
6105

6106
6107
6111
6lle

6113
6114
6115
6116
6120

6121
6122
6123
6124
6125

6126
6127
6128
6129
6130
6131

036714
036714
036714
036720
036726
036732
036736
036742
036750
036750
036750
056750

036752
036752
0367156
036760
036764
036766
036770
036770
036772
036774
036776
037000
037000
037004
037010
037012
03701
037014
037016
037020
037032
u3/022
037026
037032
037032
037032

037034
037040
037044
037050
037054

005037
012737
005037
012700
004737
012737

104402

012700
104441
004737
103405
010001

104455
001441
003550
011506

012704
004737
103404

104456
001442
0047548
011506

004737
o12704

104404

005037
005037
010465
004737
103407

00217¢
005672
003100
040272
017232
000002

000000
016470

G31520
010152

040324
037450

002170
002172
177776
017060

N3
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8: NON-TAPE MOTION COMMANDS

002146

002164

.SBTTL

*

- e

TEST

SEQ 169

8: NON-TAPE MOTION COMMANDS

; THIS TEST VERIFIES PROPER OPERATION OF THE INITIAl IZE

1 COMMAND ,

TWO SUBTESTS ARF USED. THE FIRST VERIFIES THAT

i THE COMMAND RUNS TO COMPLETION AND STORES A VALID
THE SECOND VERIFIES THAT NON-ZCRO
1 VALUES IN THE COMMAND MODE FIELD CAUSES COMMAND REJECTY.

i MESSAGE PACKET.

BGNTST

CLR
MOV
CLR
MOV
JSR
MOV
TBLOOP ;
BGNSLB

SETPRI

JSR
BC
MOV
tRROF

3%
MOV
JGR
ACS
CRRHRD

4%
JSR
MOV
5%
BGNSES

10%: CLR
CLR
MOV
JSR
BCS

FATFLG

SEPRTL ,EPRTSMW
KTFLG

4757810 ,R0
PC,TSTSETUP
#2. LOORPCNT

#PRIOO

°C,SOFINIY

3%

RO,R1
ERRNO, " IERR, SF IMSG

2T8PK2 ,R4

PC.WRTCHR

44

ERRNO,WRTMSG, SFIMSG

PU,T8REST
OTBPACKET R4

FATFLG
INTRECV

R4, TSDB{RR)
PC,CHKTSSR
15%

T8::
;CLEARR FATAL ERROR FLAG
{SET UP ERROR MESSAGE SWITCH

{HOLO OFF KT11

tASCII MFSSAGE TO IDENTIFY TEST
;DO INITLAL TEST SETUP
IPERFORM 2 TTERATIONS

$//77/7/77/7777¢ BEGIN SWBTESY /277277777077

T8.1:
TRAP cs85UB
;LOWER PRIORITY TO ALLOW IMTERRUPTS
MOV ¢PRICO,RO
TRAPR C3$SPRI
100 SOFT INIT OF CONTROLLER
;BR IF SOFT INIT - OK
t SAVE CONTENTS OF TSSR
1DEVICE FATAL ERROR DURING INTT
TRAP CsEFLF
. WORD 801
.WORD SE 1t RR
. WORD SFIMSG
iWRITE CHARACTERISTICS PACKET
1 ISSUE WRITE CHARACTERISTICS
tBR, 17 CoMMAND ISSWVED OK
sWRITE CHARACTERISTISC FAILED
TRAP CSERHD
. WORD 802
. WORD WRTMSG
. WORD SFIMLG

1SET UP PACKET FOR CUOMMAND
:GET THE ADDRESS OF COHMAND PACKET

13333333, BEGIN SEGMENT
TRAP

PERNIYY NN D

CsBSEG

;CLEAR FATAL ERROR FULAG

tCLEAR INTERRUPT RECEIVED FL AG
1SET THE PACKET ADDRESS

(WALT FCR SSR TO SET

tBR IF CARRY SET (GOUD RETURN)



CITRKEA TRSS FRY END FUNC o}

6132 U57056
6136 037060
037060
037062
037064
037066
6137 037070
6138 037074
037074
6139 037076
QX7076
037100
6140 037102
6141 037106
6145 037110
037110
037112
037114
037116
6146 037120
6147 037124
6148 037130
6149 0371534
615% 057136
6151 037142
6152 037144
6156 037146
037146
037150
0587152
037154
6157 037156
6158 0371%6
61%9 037162
6163 057164
0371¢ca
037166
037170
ostive
6164 037174
087174
037174

010001

104455
001443
040014
011520
Q0A 737

104406

104410
000074
005787
001004

104456
001444
040144
011520
016301
012702
032701
001402
052702
020201
001404

104456
001445
037562
011520

COa787
103405

104456
001446
004643
016204

017724

002172

000200
000100

000100

010354

10440%

165

6166

&l&? 037176
037176
037176 104403

005?7%;

001402

QDA ls?

6168

6169 037200
6170 037204
171 08006
6172 Q37212

002170
017717

MACRC M1200 20-APR-84
TEST 8: NON-TAPE MOTION COMMANDS

154,

2241

254

308 ;
54

594

6014,

MOV
ERRDF

JSR
CKLOOP

ESCAPE

151
BNE
ERRHRD

MOV
MOV
BIT
BEQ
BIS
e
BEQ
ERRMRD

ASH
BCS
ERRHMRD

ENOSEG

ENOSLB

151
BtQ
JUR

RO,R1

B14

08:12 PAGE 112-1

ERRND, T8SSR,PKTSSR

PC,FATCHK

SEG

INTRECY
229

ERRNO, TONINT ,PKTSSR

TSSR(RS),R1

#SSR,Re
¢OF L ,R1
25%
*0FL R2
R2,R}
304

ERRNO, TANBA ,PKT54R

PC,CKRAM
594

ERRNQ, PKTRAM, RAMERR

FATFL G
603

PC . CKURLP

1 SAVE CONTENTS OF TSSR

1DEVICE FATAL SSR FAILED TO SET

TRAP
. WORD
. WORD
. WORD
1 INC AND CHECK FOR MORE
1LOOP ON ERROR, IF FLAG SETY
TRAP

18Y -PASS SUBTEST IF FATAL ERROR

TRAP

onD
101D AN INTERRUPTY OUCUR ?
}BRANCH IF YES

YRAP
. WORD
. WORD
. WORD
1GET THE CONTENTS OF TSSR
1EXPECTED CONTENTS OF TSGR
115 OFF -LINE BIT SET 7
1BRANCH IF NOT OFF -L INE
1ISET OFF -LINE IN EXPECTED DATA

100€S EXPECTED MATCH RECEIVED ?

1OKAY IF MATCH

tNBA NOT ZERO
TRAP
. WORD
. WORD
. WORD

JCHECK RAM TO MEMORY

1RAM Ok GO ON

sTHEY DON'Y MATCH
TRAP
. WORD
. WORD
. WORD

THAN 25

CH+ERDF
803
T855k
PKTSSR
FRRORS

CICLPL

SeQ 170

CHESCAPE

100003

T

CSERHRD

804
TANINT
PKTSSR

C4ERMRD

805
TANBA
PKTSSR

CSERMRD

806
P TRAM
RAME RR

JOCuCCteceatdcc END SEGMENT cecedrcecanang

1000014,
TRAP

CIESEG

§ VNAAANAANSAANY END SUBTEST  NAOZNMANN ALY

1.10067;
TRAP

JANY FATAL ERROR'\ 7
IBRANCH IF NQTY
1TRY TO DRUP THE \%elT

Citolu
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6174
bl/S
tl'b
t177
6178
€179
6180
6181
bl BL‘
6183

6184
6185

6186

6187
6184
6189
6190
6194
6195

6196
6197
6198
6199
6203

6204
6205
6206
6207
6208
6209
6210
6211
6712
62158
217

6218
6219

03721¢
037212
037212

037214
037214
037220
037222
03122

03722~
037230
0371232
0Y7234
0312%4
037286
037240
037242
037244
037244
037250
037254
037256
0372%6
037260
037262
037264
037266
037266
037272
037276
037276
057302
037306
037312
037316
037320
037322
037322
037324
037326
037330
037332
0373582
037334
0373134
037336

104402

012700
104441

104404

004737
1035405
010001

104455
001447
003550
011506

012704
004757
105404

104456
001450
004 754
011506

004737
012704

005037
052714
010465
004757
103405
010001

104455
001451
040014
011520

104406

104410
000074

0000CO

016470

037520
010152

040324
037450

002172
007400
177776
017060

i TEST 8, SUBTEST 2

)
(CHECK THAT NON-ZERQ MODE BITS BEING SET CAUSES
 INITIALIZE COMMAND TO BE REJECTED

BGNSUB

SETPRI

BGNSEG

JSR
BCS
MOV
ERRDF

L3
MOV
JSR
8Cs
ERRHRD

al:
JSR
MOV
5%

104 CLR
BIS
MOV
JSR
BCYS
MOV
ERRDF

154 C¥L 0oP
£ LCAPE

oPRIOO

PC,SOF INIT

39

RO,R1
ERRND, SF LENK, SF IMSG

¢TBPK? , R4

PC.WRTCHR

41

ERRNO, WRTMSG , S IMSG

PC,TBREST
#T8PACKET R4

INTRECY

®P MHODE , (R4 )

R4, 1SDB(R%)
PC.CHKTSSH

1514

RO R1

ERRNQ, TBS5R ,PKTHSR

SEG

SEQ 171

V /422277772777 BEGIN SUBTEST 7202277277070 77

T8,2:
TRAP ci8sly
JLOWER PRIORITY TO ALL.OW INTERRLPTS
MOV &PRIOO RO
TRAP C3SPRI
122333333333 BEGIN SEGHMENT >»3233.33333
TRAP C4BSED
10O SOFT INIT OF CONTROLLER
1BR IF SOFT INIT = 0K
1 SAVE CONTENTS OF TSSR
tDEVICE FATAL ERROR DURING INIT
TRAP CIERL:
. WORD a07
. WORD S5FIERR
. WORD SFIMSG
(WRITE CHARACYERISTICS PACKET
1 ISSUE WRITE CHARACTERISTICS
yBR, IF COMMAND ISSUED Ox
1WRITE CHARACTER1ISTISC FAILED
TRAP CSsERHRD
. WORD 808
. WORD WRTMSG
. WORD SFIMSO

1SET UP PACKET FOR COMMAND

1GET THE ADDRESS OF COMMAND PACKET

iCLEAR INTERRUPT RECEIVED FLAG

itNON-ZERD COMMAND MODE 81TS
1SET THE PACKET ADDRESS

IWALT FOR SSR TO SET

18R IF CARRY SET (GOOD RETURN)
1 SAVE CONTENTS OF TSSR

1DEVICE FATAL SSR FAILED TO SET

TRAP

. WORD

. WORD

. WORD
1LUUP ON FRROR, IV FLAG SETY

TRAP
18Y PAGS CHECKS IF FATAL ERROR

TRAP

+ HURD

CHERDF
809
TRSHH
PKTSSR

CiCL Py

Cst SCAPE
(VO TVIVE N
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6220
6221
beed

<2t
6227
6228
6229
6230
6231
6232
6236

6237
6238
6239
62438

6244

6245
6246

037340
037344
037346
037346
037350
037352
037154
03735&
037382
037366
037372
037374
037400
DET7402
V57404
037404
Q37406
037410
037412
037414
037414
037420
037422
037422
0837424
037426
037430
0x74%2
037452
03743,

0x7434
037434
037434

005737
001004

104456
001452
040144
011520
016501
012702
032701
001402
052702
020201
Q01404

104456
0014353
037622
011520

004737
103405

104456
001454

0v4643
016204

104405

104403

oo2lie

000000
100206
000100

000100

010354

228

504
5% ;

59%;

151
BNE
ERRHRD

MOV
MOV
BIT
REQ
BIS
CHP
BEQ
ERRHAD

JSR
8Cs
ERRHRD

ENDSEG

tNOSUB

INTRECY
cet
ERRNU, TONINT,PKTSSR

TSSR(R5),R1
@SCISSR!TSREU,R2
#0F L ,R1

254

QOFL ,R2

Re2,R1

304

ERRNO, T82REJ,PKTSSR

PC.CKRAM
5914
ERRNO,PK TRAM, RAMERR

1DI0 AN INTERRUPT OCCUR 7
1BRANCH IF YES

TRAP
.WORD
.WORD
. WORD

1GET THE CONTENTS OF TSSR

JEXPECTED CONTENTS OF TSSR

1 IS OFF -LINE BIT SET ?

1BRANCH IF NOT OFF - INE

1SET OFF -LTINE IN EXPECTED DATA

1DOES EXPECTED MATCH RECEIVED ?

tOKAY IF HATCH

1COMMAND NOT REUJECTED
TRAP
. WORD
. WORD
+WORD

1ICHECK RAM T0O MEMORY

1RAM OK GO ON

tTHEY DON'T MATCH
TRAP
. WORD
. WORD
. WORD

SEQ 17°

CHERHRD
810
TBNINT
PKTSSR

CHERMRD
811
T82RE J
PKTSSR

CIERHRD
812

P TRAM
RAME.RR

et e eceey END SEGMENT co¢g<e vcaqccg

100004 :
TRAP

CSESEG

PNNNANANNANAANNAY END SUBTEST NNANNULNNNANY

L10070:
TRAP

CstsuB



CZTKEA TK2S5 FRT END FUNC o1

TEST
6248

6249

250
6251
6252
6253
6255
6257
6258
6259
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6270
6271
6273
6275
6276
6277
6278
62179
6280
6281
b282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6300
6301
63072
6&350%
&304
©305

037436
037436
037440

037442
037450
037450
037452
037454
037456

037460
037460
037462
037464
037466

037472

037512
037520
037520
037152
037524
037526

037530
037530
037532
037534
03753¢

037542

037562
037622
037703
C37/33
040014
040070
040144
040222
040272

104430
000770

100204
037460
000000
000010

037472
000000
000016
000000

100204
037530
00000
000010

037542
000000
000016
000000

111
111
107
10/
103
103
105
111
116

000000

000000

116
116
105
105
157
157
170
156
157

_ MACRO M1200
8: NON-VAPE MOTION COMMANDS

111
111
124
124
156
156
160
14%
156

EXIT

14

20-APR-84 0B8:12 PAGE 114

18T

1t
1LOCAL STORAGE FOR THIS TEST

'o

BLKR
TBRACKET :
. WORD
. WORD
. WORD
. WORD
T8DATA;
. WORD
. WORD
. WORD
. WORD
T8BFR: ,BLKW
,BLKB
TaPK2:
. WORD
. WORD
. WORD
WORD
T8UTA:
. WORD
. WORD
.WORD
JWORD
T8RFZ2: .BLKW
3*
1LOCAL
‘-
TBNBA : LASCIZ
TB2REJ: ,ASCIZ
T83REJ: ,ASCIZ
T84RFJ;: ,ASCIZ
TASSR: LASCIZ
TBSRZ2: JASCIZ
TBNINT: _ASCIZ
TB81SBA; ,ASClZ
TS5T8ID:; .ASCIZ
EVEN

TEXT MESSAGES FOR

10-<, -TUVZAET>

100204
TBDATA
0

Bl

TBRFR
0

i4.
0,0

8.

10-<. -TUV2AET?>
100204

TADTA

0

8.

T88F 2

14,
0,0

TEST

"INITIALTZE

1ALL DONE THIS TEST
TRAP
. WORD

CIEXIT
L10066

1 COMMAND PACKET FOR TEST

iWRITE CHAR COMMAND, WITH IE, ACK
1ADDRESS OF CHARACTERISTICS BLOCK
1STARTING VALUE OF BLOCK SIJE

1CHARACTERISTICS DATA BLOCK
iADDRESS OF MESSAGE BUFFER

tLENGTH OF MESSAGE BUFFER

tMESSAGE BUFFER

1COMMAND PACKET FOR TEST

tWRITE CHAR COMMAND, WITH IF, ACK
1RDDRESS OF CHARACTERISTICS BLOCK
1STARTING VALUE OF BLUCK STZE

1t CHARACTERISTICS DATA BLOCK
1 ADDRESS OF MESSAGE BUFFER

ILENGTH DF MESSAGE BUFFER

tMESSAGE BUFFER

Command Not Accepted'

"INITIALIZE Not Rejected With Non-Zero Mode Field’
'GET STATUS Not Accepted’
"GET STATUS Not Re jected With Non-lero Mode ' 1eld’

‘Lontente of TSSRH

ncorrect After INITIAl IJF

‘'Contente of TSSR Incorrect After GET STATUS:
"Expected Interrupt Not Received On INITIALIZE®
"Incourrect TSBA Addrese After INITIALIZE:
'Non-Tape Motion Commands’

SEQ 173



CITHEA TKSS FRT END FUNC &)

6307
6308
6309
6310
6311
6312
6313
6314
6315
6316
6317
6318
6319
6320
6321
6322
6323
6324
6325
6326
6327
6328
6329
6330
6331
63%2
6333
6334
63X%
6236
6337
6338
6339
6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350

040324
040324
040330
040334
040340
040342
040344
040346
040350
040352
040354
040356
040360
040364

040366
040366
040372
040376
040402
040404
040406
040410
040412
040414
040416
040420
040422
040426
040430
040430
040430

012701
012721
005021
005021
005021
005021
005021
005021
005021
005011
005037
000207

012701
012721
QL5021
005021
005021
005¢21
005021
005021
005021
005011
005037
000207

104401

037450
100213

037472

037450
100217

03r472

HL

F 1.4

MACRO M1200 20-APR-84 08: PAGE 115
TEST &: NON-TAPE MOTION COMMANDS e v

i
+ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALUES
: INITIALIZE COMMAND

!
P -

TBREST
SAVREG
MOV
MOV
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
RTS

;$

@T8PACKET ,R1
©100213,(R1 )¢
(R1).

1SAVE THE REGISTERS

tSTARY OF THE PACKET
tINITIALIZE WITH ACK, It
1ADDRESS OF CHAR DATA BLOCK
1EXTENODED ADDRESS

1SIZE OF DATA BLOCK IN BYTES
1ADDRESS OF MESSAGE BUFFER

ILENGTH OF MESSAGE BUFFER

1CLEAR 1ST LOC IN MESSAGE BUFFER
1RETURN

;ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALWES
1GET STATUS COMMAND

TORT2:
SAVREG
MOV
MOV
CLR
CLR
CLR
CLR
CLR
CLR
LR
CLR
CLR
RYS
ENDTST

oTBPACKET R
@100217,(R1)
(R1).

(R1).

(R1).

(R1).

(R1).

(R1).

(R1):»

(R1)

TAHF K

BC

1SAVE THE REGISTERS

15TART OF THE PACKET

1GET STATUS WITH ACK, It
tADORESYS O CHAR DATA BLOCK
tEXTENDED ADDRESS

tSIZE OF DATA BLOCK IN BYTES
(ADDRESS OF MESGAGE BUFFER

(LENGTH OF MESSAGE BUFFER
CLEAR LLT LUL IN MESSAGE SUCFER
tRE TURN

L10066
TRAP CsLTuY

SEQ 174



TESTE "o " Bita” Rem

€353
6354
6355
6356
6357
6358
6359
6360
6361
6362
6363
6364
6365
6366
6367
6368
6369
€370
6371
6372
6373
6374
6375
63576
6377
6378
6379

6280
6381
6382
6387
6588
6389
6390
6391

0404 32
040432
040432
040436
040444
040450
040454
040460
040466

L14

ND FUNC & MACRU M1200 20-APR-84 08:12 PAGE 7
BRY BDEES§ING H

A

005037
V12737
005037
012700
004737
012737

002170
005672 0©02146
003100
042100
017232
000002 002164

.SBTTL

+

TEST 1

TEST STEPS

B B W BE Br B BT S P WS B WY B G4 B P g M L We we wWe e

TEST 9: DMA meMORY ADDRESSING

TEST DESCRIPTION

This test verifies that the controller can properly address and
access all available CPU memory (other than that occup.ed by the
diagnostic and diagnostic supervisor code) for both reading (DATI)
and writing (DATO), Verified are the LSI-11 Aus drivers for all
available address lines, Up to this point only 16 bits have been
used for DMA transfers,

REPEAT FROM 1 TO L.OOPCNT

BEGIN
Do Swn"est 1 - Verify GET STATUS selected locations
Do Subtest ¢ - vVerify message packets selected locations
Do Subtest 3 - Verify Characteristic dats selected loc.ions
ENDDO Subtest 4 - Verify NXM to selected invalid addresses
BGNTST
T9.:
CLR FATFLG jCLEAR FATAL ERROR FLAG
MOV OtPRT1 ,EPRTSW 1SET UP ERROR MESSAGE SWITCH
CLR KTFLG tHOLD OFF KT11
MOV 0TST9ID,RO $ASCI1 MESSAGE TO IDENTIFY TEST
JSR PC,TSTSETLP :00 INITIAL TEST SETULR
MOV 4., LOUPCNY (PERFORH 2 ITERATIONS

TYLOOP ¢

{LOOP ON TEST LABEL

SEG 175



CZTKEA TK2H FRT END FUNC @1
TEST 9: SUBTEST 1: GET STATUS SELECTED LOCATIONS

6393
6394
6395
6396
6397
6148
6399
6400
6401
6402
6403
6404
6405
6406
6407
6408
6409
6410
6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422

64c: .
6424
6425
6476
6427
6428
6429
6430
6431
6432
6433

6434
6435
6436
6437
6438
6439
6440
6441
644
0443

10466
040466
140466

040470
040474

040500
040504
040506
040506
040510
040510
040512
040514
04051¢

040520
040520
040524
040530
040534
040540
040544
040560

104402

012700
004737

004737
103405

010001

104455
001605
003550
011506

v12704
004737
005037
010465
004737

103405

125252
020216

016470

041670
043436
003102
177776
017060

14

MACRO M1200 20 APR-B4 Q8:12 PAGE 118

LR ]

W I G W BT WE S W BN B B WY S W WP WP W WS Ww e Be e e e e e B

END
END
BGNSLB 3 /217070777777 BEGIN SUBYEST /7227777777
T9.1:
TRAP csBsue
tFill Memory with bockgrOund pattern of 125252
MOV 0125252,R0 { BACKGROUND DATA

LSBTTL TEST 9: SUBTEST 1: GET STATUS SELECTED LOCATIONS

TEST 9: SUBRTEST 1;
SUBTEST DESCRIPTION:

This subteswt verifies the controller can futch a get status
command from all availsble memory locations,

Two word blocks are tested one at o time by first setting

all available memory to a background pattern of 125.52.

A Get Status commend is then executed to various addresses in
each available memory 4k word block, The various addresses

are determined by floating a 1 then a 0 through the address bits,

TEST STEPS:
BEGIN

Fill Hemory with background pattern of 125252
Write to TSSR to soft initialize
Do a WRITE CHARACTERISTICS to setup & message buffer

SEQ 176

REPEAT FOR SELECTED VALID ADDRESSES IN DIAGNOSTIC FREE SPACE AND ABOVE 352K

BEGIN
Let a valid modulo-4 test address
Do a GET STATUS command from the test address

JSR PC,FILLMEM 1FILL MEMORY WITH BACKGROUND DATA

iWrite to TSSR to soft nitialize

JSR PC,50F INIT 1DO SOFT INIT OF CONTROLLER

BCS 15% 18R IF SOFT INIT = 0K
NEXT . ERRNO

MOV RO,R} 1 SAVE CONTENTS OF TSSR

ERRLDF ERRNO, SF 1ERR , SF IMSG tDEVICE FATAL ERROR DURING INIT

TRAP C1ERDF
. WORD 901

. WORD SF IERR
.WORD SF IMSG

iDo & WRITE CHARACTI RISTICS to setup a mewsage buffer

15%;

MOV QTIPACKET ,R4 tGET TrHE ADDRESS Or COMMANL PACKET
JSR PC,TASWRT 1RESTORE PACKET TO STARTING VALUES
CLR KTENABLE i TURN OFF KT .11

MOV R4, TSOB(RS) 1SET THE PACKET ADDRESS

JSR PC,CHKTSSR (WAIT FOR SSR TO SET

F ORCERROR 178

HCS 208 tBR IF SSR SET IN CHKTSSR
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CZTKEA TKDS FRT END FUNC 21 MACRO M1200 20-APR-84 08:12 PAGE 118-1 SEG 177
TEST 9: SUBTEST 1: GET STATUS SELECTED LQCATIONS

.444 040562 010001 MOV RO ,R1 $ SAVE CONTENTS OF TSSR

6445 040564 NEXT ,ERRNO

6446 040564 17%: ERRDF ERRNO, TOWRTSSR, PKTSSR tDEVICE FATAL SSR FAILED 7O SET
040564 104455 TRAP CSERDF
040566 001606 . WORD 902
040570 042202 . WORD TIWRTSSR

s 040572 011520 « WORD PKTSSR

644"

6448 iVerify a Get Status can be fetched from each address

6449 iGet a valid modulo-4 test address

6450 iDo a GET STATUS command from the teat addiess

6451 040574 005037 002170 20%: CLR FATFLG 1{I.E, R FATAL ERROR FL.AG

6452 (040600 005037 041710 CLR TOKT 1 1£ST ABOVE 28K SWITCH

6453 Q40604 012702 041744 MOV OT98BLK ,R2 tPOINT TO TEST PATTERN TABLE

6454 040610 T91LOOP;

6455 040610 005037 003102 CLR KTENABLF 1 TURN OFF ABOVE 28K TEST FLAG

6456 040614 012201 MOV (R2)+,R1 tGET TEST PATTERN ADDRESS

6457 040616 105000 CLR RO FASSUME NG TEST ABOVE 28X

6458 040620 UOST37 041740 TST TOKT s TEST ABOVE 28K THIS TIME?

6459 040624 001407 BEQ £5s 1BR IF NO

6460 040626 016200 177776 MOV -2(R2).R0 3GET TEST PATTERN AGAIN

6461 040632 042700 177774 BIC otC<A1l716> RO }SAVE 18 BIT ADDRESS ONLY

6462 040636 012737 000001 003102 MOV #1 ,KTENABLE it TURN ON ABOVE 28K TEST FLAG

6463 040644 004737 042746 oy JSR PC.,T9CONVERT : CONVERY TEST PATTERN TD TEST ADDRESS

6464 040650 103034 BCC 6514 ;BR IF INVALID PACKET ADDRESS

K465 040652 013704 041734 MOV T 0ADD ,R4 1COPY CURRENT PACKETY LOW ADDRESS

6466 040656 013703 041732 MOV TONIADD ,R3Y ;COPY CURRENT PACKET HIGH ADDRESS

6467 040662 004737 043504 JSR PC,T9SETGET 1SETUP CURRENT PACKET 10 GET STATUS

6468 040666 042703 177774 BIC QtC<ALT716>,R3 1SAVE ADDRESS BITS 17:+16

6469 040672 050304 BIS R3. R4 JSETUP 18 BIT PACKET ADDRESS

6470 040674 004737 020070 JSR PC.KTOFF s TURN OFF KT -11

6471 040700 010465 177776 MOV R4 ,1SDB(RS) 1SET THE PACKET ADDRESS TO EXECUTE

6472 040704 004737 017060 JSR PC,CHKTSSR tWALT FOR SSR TO SET

6473 040710 FORCERROR 32t

6474 040724 103405 BCS 4014 tBR IF SSH SET IN CHKTSSR

6475 040726 010001 MOV RO,R1 1 SAVE CONTENTS OF TSSR

6476 040730 NEXT , ERRNO

6477 040730 32%; ERRDF ERRNO, TOGETSSR,PKTGETS  ;DEVICE FATAL SSR FAILED 10 SET
040730 104455 TRAP CSERDY
040732 001607 . WORD 90%
040734 042126 . WORD TOGE TSSRK
040736 011550 . WORD PKTGETS

6478 040740 404 ; CKL.OOP 1LOOP ON ERRUOR, IF FLAG SET
040730 104406 TRAP C$CLP)

6479 040742 654

6480 040742 FORCEXIT ROs

6481 040752 020227 042076 CHP RS, 0TOTHE 1DONE ALL TSTBLK TEST PATYTERNS?

6482 040756 103002 8HIS 708 1BR TF YES

6483 040760 000137 040610 JHP T91L Q0P ;D0 ANOTHER MODW.O- 4 ADDRESS

6484 040764 005737 041740 704 157 YO T sDONE ABOVE 28K TESTING TOO?

6485 040770 003012 BGT ans 1BR IF YES

6486 040772 005737 003100 ST KTFLG 1ANY MEMORY ABOVE 28K ON SYSTEM?

6487 040776 001407 BEQ 8014 1BR TF NO

6488 041000 012737 000001 QAL740 MOV 41, TOKT 1SET SUWUITCH

6489 041006 012702 041744 MOV 4T9BLK , R (RESET (EST PATTERN TABLE

6490 041012 000137 040610 JHP T911.00P 100 ABUVE 8K TESTING

€491 041016 004737 020070 803§ JSR PC,KTQFF 1 TURN UFF KT}



CZTKEA TK25 FRTY END FUNC #)

TEST 9: SUBTEST 1

6492

64493
6494
6495
6496
6497

041022
041022
0410¢2
041024
041030
041032
041036

104403
005737
001402
004737

002170
017776

MACRO M1200

1004

20-RPR-84 08:12 PAGE 118-2
GET STATUS SELECTED LOCATIONS

ENDSUS

15T
BEQ
JSR

FATFLG
100%
PC,CKDROP

J14

GEQ 178

PANANNANANNANN END SUBTEST ANNAMANAANNANANY
L100O72:

TRAP CsESUB
1ANY FATAL ERRURS ?
1BRANCH IF NOT
1 TRY TO DROP THE UN1TY



CZTKEA TK S FRT END FUNC @1

TEST 9: SUBTEST 2:

6499
6500
6501
6502
6503
6504
6505
6506
650/
6508
6509
6510
511
6512
6513
6514
6515
6518
6517
6518
6519
6520
6521
6522
6523
65204
6525
6526
6527
6528
6529
6530
6531
6532

6533
6534
6535
6536
6537
6538
6539
6540
6541
6542
6543

544
6545
6544
[SYY: W4
6548
6549

041036
041036
041036

041040
041044

041050
041054
041056
041056
041060
041060
041062
041064
041066

0410/0
041070
041074
041100

10440¢

012700
004737

004 /37
103405

010001

104455
001610
003550
011506

0121704
004/37
004737

125252
020216

016470

0416/0
043430
020070

<14

MACRO M1200 20-APR-84 08:12 PAGE 119

]
]
L]
.
L
.
]

T B B B0 B W B B B Bh WA B Br B Wx Bh Be Wt W SF B WY B W W W e

MESSAGE PACKETS TU SELECTED LOCATIONS

JSBTTL TEST 9: SUBTEST 2: MESSAGE PACKETS TO SELECTED LOCATIONS

TEST 9: SUJTEST 2:
SUBTEST DESCRIPTION:

This subtest verifies the controller can deposit mesange packets
to all availsble memory locations,

First all available memory i9s set to a background pattern

of 125252,

Write Characteristics commands are then executed with message
buffer addresses set to various adoresses in each available
memory location.

The various addresses are determined by floating a 1 then a 0
through the address bits,

TEST STEPS:
BEGIN

Fill Memory wi th background pattern of 125252
Write to TSSR to soft initialize
Do & WRITE CHARACTERISTICS to setup a message buffer to compare

REPEATNFOR SELECTED ADDRESSES IN DIAGNOSTIC FREE SPACE AND ABOVE 32K
BEGI
Get a valid modulo-4 test address
Set the packet messa buffer to the TE4Y: ADDRESS
Do & WRITE CHARACTER?;TICS
ND Restore the test message buffer to background pattern
t

BGNSULB 1727272277777 BEGIN SUBTYEST /277777774
T9.2:
TRAP CsBSUD

;Fill Memory with background pattern of 125252

MOV 4125252 ,R0
JOR PC,FILLMEM

1 BACKGROUND DATA
(FILL MEMORY WITH BACKEROUND DATA

(Write to TSSR to soft initialize

JSR PC,SOFINIY :00 S0+#T INIT OF CONTROLLER

8Cs 15% tBR IF SOFT INIT = OK

NEXT ., ERRNO

MOV RO.R1 1 SAVE CONTENTS OF TSSR

ERRDF ERRNO, SF IERR , SFIMSG {DEVICE FATAL ERROR DURING INIT
TRAP CSERDE
WORD 904

 WORD SHIERR
+WORD SFIMSG

iDo a WRITE CHARACTERISTICS to setup a message buffer to compare

15%:

MUV GIIPACKET R4 (GET THE ADDRESS OF COMMAND PACKE T
JSR PC, TASWRT iSET PACKET TO WRITE CHARACTERISTICS
JOR PC.KTOFF i TURN OFF KT-11

SEQ

179



c
¥

Zz
E

TKEA TKSS FRY

ST

9.

6550
6551
6552
6553
6554
6555
6556

6557
6558
655¢
6560
6561
656
6563
6564
6565
6566
6567
6568
6569
6570
6571
6572
6573
6574
6575
6576
6577
6578
6579
6580
6581
6H82

6583

6584
6585
6586
6587
6588
6589
6590

6591
6592
6593
6594

SUBTEST

041104
041110
041114
041130
041132
041134
041134
041134
041136
041140
041142

041144
041150
041154
041154
041156
041160
041164
041170
041174
041176
041202
041206
041212
041220
041226
041232
041236
041242
041256
041260
041262
041262
041262
041264
041266
041270
041272
041272
0412/4
041274
041304
041310
041312
041316
041322
041322
041322
041324
041330
041332
041336

L14

END FUNC 21 MACRO M1200 20-APR-84 08:12 PAGE 119-1 SEQ 180
2: MESSAGE PACKETS TO SELECTED LOCATIONS
010465 177776 MOV R4, TSDB(RS) 1SET THE PACKET ADUORESS
004737 017060 JSR PC,CHIKTSSR (WAIT FOR SSR TO SET
FORCERROR 17%
103405 BCS 2048 tBR IF SSR SET IN CHKTSSR
010001 MOV RO,R1 1SAVE CONTENTS OF TSSR
NEXT.,ERRNO
1745 ERRDF ERRNO, T9WRTSSR,PIKTSSR ;DEVICE FATAL. SSR FAILED 10 SETY
104455 TRAP C$ERDF
001611 . WORD 305
042202 . WORD TOWRTSSR
011520 WORD PKTSSR
iGet a valid modulo-4 test address
1Set the packet mess buffer to the test address
iDo a WRITE CHARACTERISTICS
005037 002170 204 CLR FATFLG tCLEAR FATAL ERROR FL.AG
012703 041744 . MOV AT9BLK ,R3 ;POINT TO TEST PATTERN TABLE
92L00P;
012301 MOV (R3): ,R1 ;GET TEST PATTERN ADDRESS
010100 MOV R1,RO 1GET ADDRESS ALL 18 BITS*
042700 177774 BIC 177774 ,.R0O tLEAVE ONLY A1l7 AND Al6
042101 000001 BIC 41,R1 tALWAYS ON A WORD BOUNDRY
004737 043140 JSR PC,T9CT2 1CONVERT TEST PATTERN TO TESTY ADDRESS
103402 acs 25 iBR IF VALID MESSAGE BWFFER ADDRESS
000137 04alp74 JMP 15014 1GET ANOTHER TEST PATTERN TO TRY
012704 041670 25%: MOV OTIPACKET R4 1SET THE COMMAND PACKET ADDRESS
004737 043436 JSR PC.,TISWRT (SETUP T9PACKET TO WRITE CHAR,
013737 041734 041700 MOV TQLOADD TO9DATA ;SETUP LOW ORDER MESSAGE BWFFER ADD.
013737 041732 041702 MOV T9HIADD.TQDATA+2 1SETUP HIGH ORDER MESSAGE BUWFFER ADD.,
004737 020070 JSR PC,KTOFF 3 TURN OFF KT-11
010465 177776 MOV R4, T7SDB(ARS5) ;SET THE PACKET ADDRESS TO EXECUTE
004731 017060 JSR PC,CHKTSSR tWAIT FOR SSR YO SET
FORCERROUR 324
103405 BCS S50% {BR I[F SSR SET IN CHKTSSR
010001 MOV RO,R1 1 SAVE CONTENTS OF TSSR
NEXT,ERRNO
L2 ERRDF ERRNQ, TOWRTSSR,PKTSSR {DEVICE FATAL SSR FAILED 10 SET
104455 TRAP C$ERDF
001612 . WORD 906
042202 . WORD TAUWHTHSR
011520 .WORD PKTSSR
50%: CKLOOP ;LOOP ON ERROUR, IF FLAG SET
104406 TRAP C$CLP1
150%;
FORCEXLT 16034
020327 (C2076 CHP R3,oT9TBE JDONE ALL TSTO9BLK TEST PATTERNS?
103002 BHIY 16018 i1BR TF YES
000137 041154 JHP T92L.00P 100 ANOTHER MODWL0O- 4 ADDRESS
004737 020070 160%:; JSR PC,KTOFF 1 TURN OFF KT11
ENDSUS I NNANANNNANNANY END SUBTEST  SNANNNNNNANNAY
L1OVL73:
104403 TRAR Csbuut
Q0S737 002170 IsT FATHLG } ANY FATAL ERRORS ?
001402 BEQ 18034 1 BRANCH IF NQY
Q04737 Q17?18 JOR RC,CKDROR 1 TRY TQ DRUP THE UNITY

180%;



CZTKEA TK2H PRI

596
6597
6598
6599
6600
6601
6602
66038
6604
66L05h
6606
660/
6608
6609
6610
6bbl1l
6610
661 %
6614
6615
6616
6617
518
6hly
6620
66h1
6620
6623
6624
6625
6626
6627
668
6629

6630
h631
6632
6637
6634
6635
6636
6637
6638
6639
6640

6641
66472
6643
t6Haa
6645
6646

041336
041336
041336

041340
041344

041350
041354
041356
041356
041360
041360
041367
041364
041356

041370
0413/4
041410
041404

END FUNC 01
TEST 9: SUBTESY 3: CHARACTERISTIC DATA SELECTED LOCATIONS

104402

012700
004737

004737
103405

010001

10445%
001613
003550
011506

00503/
0050387
0121703

125252
020216

016470

002170
Q41740
041744

M4

MACRO M1200 20-APR-34 08:12 PAGE 120 SEQ 181

LSBTTL TEST 9: SUBTEST 3:; CHARACTERISYIC DATA SELECTED LOCATLONS
+ 4+
TEST 9: SUBTEST 3:
SUBTEST DESCRIPTION:

This subtest verifies the controller can fetch a

Write Characteristice data block from all available
memory locations,

Firat all available memory is set to a background
pattern of 125252.

Then Write Characteristics commands are exe-uted with
characteristic data blocks at various memory addresses,
The various memory addresses are determined by floating
al then a O through the address bits,

TEST STEPS:

BEGIN
Fill Memory with background pattern of 12512
Write to TSSR to soft initialize

REPES{NFOR SELECTFD VALID ADDRESSES IN DIAGNOSTIC FREE SPACE AND ABOVE 32K
BE
Get & valid test address
Set the test packet characteristics data pointer to the
test address,
Store expected characteristic data in test address block
Do o WRITE CHARACTERISTIC command

Be ms ms Br Br Wr We me @e e B W Ws We Wr me We We We We We we Wr we we et ba i WS wr o

END
END
BGNSULB 1777777777777 BEGIN SUBTEST 22727777777
19.3;:
TRAP cspsuB
jtFill Memory with bnckground pattern of 125252
MOV 21252%2,.R0 tBACKGROUND DATA
JSR PC.FTlL L MEM tFILL MEMORY WITH BACKGROUND DATA
iWrite to TSSR to soft initialize
JSR PC,SOFTNIT (DG SOFT INIT OF CONTRDLLER
BCS RV 1BR IF SOFT INIT = 0K
NEXT ,ERRNO
MOy RO ,R1 { SAVE CONTENTS OF TSSR
ERROF ERRNO, SF TERR , 5F IMSG tOEVICE FATAL ERROR DURING INIT
TRAP C$ERDV
WORD QO
.WORD SF IERR
. WORD SFIMSG
ibet & valid test address
208 CtR FATFL( ;CLEAR FATAL ERROR rLAG
CLR T9KT :TEST ABOVE 28K SWITCH
MOV #TY9BLK,R3 tPOINT YO TEST PAYTERN TABLE

T33L00P:



N4

SEQ 182

CZTKEA TK25 FRT END FUNC @1 MACRO M1200 P20-APR-84 08:12 PAGE 120-1
TEST 9: SUBTEST 3: CHARACTERISTIC DATA SELECTED LOCATIONS

6647 041404 005037 Q03102 CLR KTENABLE ;TURN OFF ABOVE 28K TEST FLAG

6648 0311410 012301 HOV (R3})+,R1 iGFT TEST PATTERN ADDRESS

6649 041412 010100 MOV R1,RO {GET ADDRESS ALL 18 BITS*

6650 041414 042700 171774 BIC 8177774, RO (LEAVE ONLY A17 AND Al6

6651 041420 042701 000003 BIC 43 ,.R1 1GET RID OF A17 AND Alé

6652 041424 005737 041740 TS1 TOKT 1 TEST ABOVE 28K THIS TIME?

6653 041430 001407 BEQ 254 1BR IF NO

6654 041432 016300 1771776 MOV -2(R33),RO 1GET TEST PATTERN AGAIN

6655 041436 042700 177774 BIC 0tCcAL715> RO 1SAVE 18 BIT ADDRESS ONLY

6656 041442 012737 000001 003102 MOV 41 ,KTENABLE 1 TURN ON ABOVE 28K TEST FLAG

6657 041450 004777 042746 2bs: JSR PC, T9CONVERT ;CONVERT TEST PATTERN TO TEST ADDRESS

6658 041454 103402 BCS 308 ER IF VALID TEST ADDRESS

6659 041456 000137 041560 JMpP 603 1GET NEXT TEST PATTERN

6660 iSet the test packet characteristics data pointer to the test address

€661 041462 012704 041670 304 MOV 9TIPACKET ,R4 (GET THE ADDRESS OF COMMAND PACKET

6662 041466 004737 043436 JSR PC,TO9S5WRT tRESTORE PACKET TO STARTING VALLUES

6663 041472 013764 041734 000002 MOV TH_0ADD , PKLOW(R4) 1STORE CHAR. DATA PTR LOW ADORESS

6664 041500 013764 041732 000004 HOV TOHIADD ,PKHI(R4) 1STORE CHAR. DATA PTR HIGH ADDRESS

6665 041506 004737 043546 JSR PC, T9CHAR 1STORE EXPECTED DATA IN DATA BLOCK

€666 iDo a WRITE CHARACTERISTIC command

6667 041512 004737 020070 JSR PC.KTOFF {TURN OFF KT -11

6668 041516 0104€5 177776 MOV R4, TSOB(R5) 1SET THE PACKET ADDRESS TO EXECUTE

6669 041522 004737 Q17060 JSR PC,CHKTSSR 1WATIT FOR SS5R TO SET

6670 041526 FORCERRDOR 324

667 041542 103404 BCS 404 ;BR IF SSR SET IN CHKTSSR

667, 041544 010001 MOV RO.R1 {SAVE CONTENTS OF TSSR

6673 041546 NEXT ,ERRNO

6674 041546 J2%: ERRDF ERRNO, T9NRTSSR,PKTSSR {DEVICE FATAL SSR FAILED 7O SET
041546 104455 TRAP CSERDF
041550 001614 .WORD 308
0415%2 042202 .WORD TOWRTSSR
041554 011520 . WORD PKTSSR

6675 041556 40%; cKLoopP {LOOP CN ERROR, IF FLAG SET
041556 104400 TRAP C$CLP1

6676 041560 60%:

6677 041560 020327 042076 CHP R3,0T9TBE iDONE ALL TSTBLK TEST PATTERNS?

6678 041564 103002 BHIS 651 ;BR IF YES

6679 041566 000137 041404 JMP T93LQ0P ;DD ANOTHER MODW.O- 4 ADDRESS

6680 041572 00S737 041740 654 151 TO9K [ ;tDONE ABOVE 28K TESTING TO00?

6681 041576 003012 BG 704 iBR IF YES

6682 041600 005737 003100 TST KTFLG i ANY MEMORY ABOVE 28K ON SYSTEM?

6683 041604 001407 BEQ 704 ;BR IF NO

6684 041606 012737 000001 041740 HOV 21, TOKT }SET SWITCH

6685 041614 012703 041744 MOV 8T98LK ,R3 tRESET TESY PATYERN TABLE

6686 041620 000137 041404 JMP T93L00P {DO ABOVE 28K TESTING

6687 041624 004737 020070 70%: JSR PC.KTOFF ;TURN OFF KT11

6688 041630 ENDYUB SANNANANANNANAAN END SUBTEST ANANNRANANAY
041630 L10074;
041630 104403 TRAP CsEsLB

6689 041632 005737 002170 IST FATFL G JANY FATAL ERRORS ?

6690 041636 001402 BEQ 5% tBRANC .4 IF NOT

6631 041640 004737 017776 JSR PC,CKDROP ;TRY TO DROP THE UNIT

669, 041644 154

6693 041644 004737 017200 1008 . JGR PC, TSTLOQP SHOWL D WE DO TTERATIONS?

6694 041650 103002 BCC 105% ;BR IF NO

6695 041652 CO0137 040466 JMP ToLOOP LOOP UNTIL YTERATIUN COUNT DUNE

6696 041656 105%
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CZTREA TKSS FRT END FINC #1 MACRO M1200 0-APR 84 08:12 PAGE 120-¢ SEQ 183
TESY 9: SUBTEST 3: CHARACTERIGTIC DATA SELECTED LOCATIONS

6697 041656 004737 020070 JSR PC,KTOFF } TURN OFF MEMORY MANAGEMENT
6698 041662 EXLY TGT1 sALL DONE THIS TEST
041662 104432 TRAP CHEXIT
041664 001724 .WORD L10071-.

6699
& /!00
6701 {0
6700 JLOCAL STORAGE FOR THIS TEST
H70% ! -
6704
6706 041666 ,BLKB 10 ¢, TUYPALT>
6708 041670 TOPACKET, yCOMMAND PACKEY FOR TEST
6709 041670 100004 . WORD 100004 IWRIYE CHARACTERISTICS COMHAND, WITH ACK
6710 041672 041700 , WORD T3ATA 1ADDRESS OF CHARACTERISTICS BL.OCK
€711 041674 000000 WORD O
612 041676 0QO0010 WORD 8, 1STARTING VALUE OF BLOCK SIZE
67138
6714 041700 TODATA; 1CHARACTERISTICS DATA 8LOCK
671% (41700 041712 ., WORD T98FR jLOW ADDRESS OF MESSAGE BUFFER
6716 041702 000000 WORD O yHIGH ORDER OF MESSAGE BUFFER
6717 041704 000016 , WORD 14, (LENGTH OF MESSAGE BUFFER
6;1& 041706 Q00000 000000 .WORD 0,0
6719
6;20 041712 T98FR; .BLKW 8. IMESSAGE BUFFER
6721
6722 041732 000000 TOHIADD : LHMORD  © 1HIGH ADORESS
6723 041734 000000 TLOADD ; .WORD O 1LOW ADDRESS
6724 041736 000000 T9PARG: WORD O 1ADDRESS IN PAR FORMAT
6125 041740 000000 TOKT WORD 0 i TEST ABOVE 28K SWITCH
g;a? 041742 000000 T94TSY: MOHD O tADDRESS TEST Q1T

° 1
6728 i
6729 : TABLE OF ADODRE LSES
67%0 .
6731 ;
6732 041744 000001 TQRLK: ,WORD 000001
6735 041746 000002 LMORD 000002
6734 041750 000008 .MORD  00000%
6735 041752 000005 L HORD  000005%
6736 041754 000006 LMORD 000006
6737 04175 000007 LMORD 000007
6738 041760 000011 MORD 000011
6759 041762 000012 JWORD 000012
6740 041764 000013 LMORD  00001%
6741 041766 000021 .WORD 000021
6742 041770 000022 MWORD 000027
6743 041772 0000238 MORD 000023
6744 041774 Q00041 LMORD 000041
674% 041776 000042 .WORD  00004.
6746 042000 000043 .MORD 000048
6747 042002 00010t .WORD 000101
6748 042004 000102 .WORD 000102
6749 042006 000103 .MORD  00C10%
67150 042010 000201 LJHORD 000201
67151 042012 000202 LWORD 000202
6752 042014 000208 .MORD 0002083

6753 042016  0QUAQL +HORD  0Q0AQ)



TESTEn. S8 e S

eq’

6754
6755
6756
6757
6754
6759
b?6C
6761
6760
6763
6764
6765
6766
6767
6768
6769
6?7710
bwl/1
67?12
6773
6774
671715
6726
&7
778
6779
6780
6781
nla2
6783
6784
6785
6786
&87
W41
6789

6790
679)

042020
042022
042024
042026
042030
042032
042034
042036
42040
042042
042044
042046
042050
042052
042054
04" %
AL OFD
04062
Od4 cuo4d
042066
042070
042072
042074
042076

042100
042126
04220¢
042271
042367
042455
04,546
042657

C15

END F MACRQ M]20 -APR - 112 PAG : g
LR CHHE&C*&RISTIC A?A éELSCTEB LB@A??Oﬂg 12 GE 120-3 B0 184
000402 . WORD 007402
000403 . WORD 0004038
001001 . WORD 001201
001002 . WORD 001202
00100% . WORD 001003
002001 . WORD 002001
002002 . WORD 002002
002003 . MWORD 002003
004001 .WORD 004001
004002 . WORD 004002
004003 . WORD 004003
010001 . WORD 010001
010002 , WGRD 010002
010003 . WORD 010003
020001 . WORD 020001
020002 . WORD 020002
020003 . WORD 020003
040001 . WORD c40001
040002 . WORD 040002
040003 . WORD 040003
100001 . WORD 100001
100002 . WORD 100002
100003 . WORD 100003
r77T? T9TBE: .WORD 177177
l.
tLOCAL TEXT MESSAGES FOR TEST
'-
104 115 101 TST9ID: .ASCIZ 'DMA Memory Addroo.in?‘
103 157 156 V9GETSSR; WASCIZ 'Contents of TSSR Incorrect After GET STATUS'
10% 157 1% THRITISSR: vASCIZ 'Contents of TSSR Incorrect After WRITE CHARACTERISTICS'
15 145 163 TOMSGBUF .ASCIZ 'Message Buffer Contents Incorrect After WMRITE CHARACTERISYICS'
10¢ 14} 143  TOBKOND ; .ASCIZ 'Beckground Pattern Disturbed By WRITE CHARACTERISTICS'
10« 170 160 TONINT: .ASCIZ 'Expected Interrupt Not Received On UﬂI‘E CHARACTERISTICS!
12/ 162 151 T9DPR: LASCIZ 'Write Characteristic data in ram does not match e pected L
124 123 123 TONXMy WASCLZ *TUGR NXM bit failed to sat when non-exigtent memory addredu spedifi
.EVEN
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CZTKEA TR FRT END FUNC 01 MACRO M1200 20-APR-84 08;12 PAGE 121 5@ 185
TEST 9: SUSTEST 3: CHARACTERISTIC DATA SELECTED LOCATIONS
H193%
G794 |+
6795 1ROUTINE TO CONVERT A TEST PATTERN TO A VALID ADDRESS IN DIAGNOSTIC FREF SPACE
7196 i DIAGNOSTIC FREF SPACE IS BETWEEN THE END OF THE DIAGNOSIIC AND THE
6197 i BEGINNING OF THE SUPERVISQOR, THIS 15 ALWAYS BELOW 24K.
©798 1 IF MEMORY ABOVE 28K SPECIFIED (VIA R1) THEN PAR 6 IS SET
&799 i 70 THE RELOCATION BASE,
0800 1
6801 i INPUTS:
680" 1
680% i RO MIGH ORDER ADODRE4LY BITS
6804 ) R1 l.OW ORDER ADDRESS RITS
6805 }
HR06 1 OUPTUTS:
6807 I TP HREG « ADDRESS BIASED TO PARG IF »28K UNDER TEST
6808 ! TOHIADD = HIGH ORDER ADDRESS IN NON PARG6 FORMAT
AR09 : TOLOADD = LOW ORDER ADDRESS IN NON PARG FORMAT
6810 i C BIT = 1 IF GOOD ADDRESS RETURNED _
6811 ) C BIT = Q IF YEST PATTERN DID NOT YIELD A VALID ADDRESS
6817 -
6813 042746 TOCONVERT ;
6814 042746 SAVREG 1SAVE R1-RS UNTIL NEXYT RETURN
6815 042752 (OOS037 041734 CLR TH.0ADD ;CLEAR LOW ADDRESS
E816 042756 OQUSO37 0Daylx. CLR TOHIADD CLEAR HIGH ADDRESS
6817 042762 O0H0%7 041736 CLR T9PARG 1CLEAR PAR& BIASED ADDRESS
6818 042766 042701 170000 8IC *tC«7777>,R1 FORCE TO LOWER 12 BITS Of ADDRESS
6819 042772 010005 MOV RO .RS 1 SAVE HIGH ORDER ADDRESS BITS
6820 042774 004737 020070 JSR PC.KTOFF SHUTOFF MEMORY MANAGEMENT
6821 043000 013702 003072 MOV FREE,R2 yGET FIRST FREE ADDRESS
6822 043004 062702 000020 ADD *16, R2 )y IN CASE TEST PATTERN=D
6823 04%010 060102 ADD R1,R2 JADD IN TEST PATTERN
6824 045012 042702 000003 BIC *3,.R2 IMAKE TT7T MODUW.0-4
6825 043016 013703 003076 254 MOV FRCEHI ,RY 1GET LAST FREE ADDRESS
LB26 043022 162708 000020 sSuUB *16. ,RY 1SAVE AT LLEAST 8 WORDS (IN CASE MESHAGE BUFFER)
6827 043026 010237 041734 HOovV R2, T9. QADD 1 SAVE POSSIBLE LOW ADDRESS
6828 043032 010237 0Q4173%6 MOV R2, T9"ARG 1SAVE IT IN PARG BIASED TOO
6829 043036 020203 oy o R2,R3 i IS THIS ADDRESS ABOVE FREE SPACE?
6830 043040 101007 BHI 154 )BR IF YES
6831 043042 020237 003072 cH R2,VFREE 1 IS 1T IN FREE SPACE?
6832 0430446 103007 BHIS 504 (BR IF YES- ITS GOOO
6853 043050 005737 003102 TST KTENABLE 1TESTING ABOVE 28K?
6834 04AX05%4 001004 BNE 508 18R IF YES
6835 0430% 000424 BR 90 1BR IF NOT IN FREE SPACE
6836 043060 162702 000020 153 su8 216, ,R2 1FORCE FIT THE TEST PATTERN
6837 043064 000754 BR 251t 1TRY THIS TESY PATTERN ADDRESLSYS
6838 043066 %04
6839 043066 005737 003102 st K TENABL.E y FESTING ABOVE 28K7?
6840 043072 001420 BEQ 1008 1BR IF NO
6841 O430/4 005737 00%100 TST KTFLG JANY HMEMORY ABOVE 28K?
6842 043100 001413 BEQ 901 1BR IF NO
6843 043102 004737 0200%¢ JSR PC.KTON 1TURN ON MEMORY MANAGEMENT
6844 043106 010500 MOV RS ,RO 1GET HIGH ORDFA ADDRESS
58449 OA4X110 Q10037 0417%2 MOy RO, T9HIADD 1SAVE POSSIBLY ~IGH ADDRESS
6846 043114 010201 MOV RZ2,R1 1GET COMPUTED LOW ORDER ADDRESY
847 045116 004737 02011 JSR PC,SETHAP IRETURN PARG BIASED ADDRE 35S IN RO
H848 043122 010037 041736 MOy RO, T9PARG 1COPY PAR6& BLASED ADDRESS

6849 043126 103403 BCH 1053 1BR I+ VALID ADDRESS
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CITKEA TG FRT END FUNC @ MACRQ M1.J0 -APR 1 08:12 PAGE 121- r ‘
TEST 9: SUBTEST 3. CHAR&CT&RISTIC BA?A s}stLECTES LOCAILONS Gk 12l SEQ 186
6850 043130 000241 904 CLC iCLR C BIT FOR FAILURE
H851 043132 000401 B8R 1054 i
6852 043134 000261 1008:  SEC 15ET SUCCESS
6851 043136 000207 105%:  RTS PC 1RETURN

6854
6855



LTKEA TK.S TRT
SUBTEST

EST 9.

GHS7
6858
6859
6860
6861
686
6863
6864
6805
6866
6867
6868
6869
6870
6871
687>
6R7%
6874
6875
6876
6877
6878
6879
6880
6881
6882
6883
6884
6885
6886
6887
6888
889
6890
6891
&H92
659X
6894
6895
6896
6897
6898
6899
6900
6901
6902
690X
59304
&0
6906
6907
6908
6909
6910
659311
69]1p
6Yl13

043140
043140
045144
043150
043154
043160
043164
043166
043172
043176
043202
04 3204
043210
043214
043220
043224
0435226
043230
043234
043236
043242
043,44
043246
041252
043754
04 3254
04 5260
043262
043266
042270
043274
043276
043302
041804
043310
043314

b0chiRhc Pr1s il 6ATA 8608 1E8

005057
005037
005037
042701
010005
004737
013702
062702
060102
013703
162703
010237
010237
020203
101007
020237
105007
005737
001004
0004 24
162702
000754

005737
001420
005787
001413
004737/
010500
Q10037
010201
00ars?
010057
103403

041734
04175
041736
170000
020070
003072
000020
003076
00000
041734
041736
008072

003102

000020

C0310.
003100
02005
041732

020110
041736

-APR -
LOCA

15

?2088312 PAGE 122 Seq 187

;ONLY FOR MESSAGI BUFFER ADDRESSES

(tROUTINE TN

CONVERT A TEST PHTTERN TO A VALID ADDRESS IN DIAGNOSTIC FREE SPACE

t DIAGNOSTIC FREE SPACE IS BETWEFN THE END OF THE DIAGNOSTIC AND THE

INPUTS:

RO
R1

OURTUTS:

—f e Ev B Wu e Wr W W we B e we e wr W e

BEGINNING OF THE SUPERVISOR, THIS IS ALWAYS BELOW 24K.
IF MEMORY ABOVE 28K SPECIFIED (VIA R1) THEN PAR 6 IS SET
TO THE RELOCATION BASE,

HIGH ORDER ADDRESS BITS
LOW ORDER ADDRESS PTYTS

T9PAR6 « ADDRESS BIASED TO PARG IF >28K UNDER TEST
TOHIADD = HIGH ORDER ADDRESS IN NON PA . FORMAT

TALOADD = LOW ORDER ADDRESS IN NON PAR6 FORMAT

C BIT = 1 IF GOOD ADDRESS RETURNED

C BIY = O IF TEST PATTERN DID NOY YIELD A VALID ADDRESS

9CTe:
SAVREG 1 SAVE RL-RS UNTIL NUXT RETURN
CLR T O0ADD 1 CLEAR LOW ADDRESS
CLR TOHIADD ;CLEAR HIGH ADDRESS
CLR TOPARS 1CLEAR PAR6 BIASED ADDRESS
BIC orC«<7777+,R1 FORCE TO LOWER 12 BITS OF ACDRESS
MOV RO ,RS 1 SAVE HIGH ORDER ADDRESS BITS
JSR PC.KTOFF 1SHUTOFF MEMORY MANAGEMENT
MOV FREE ,R2 1Ge T FIRSY FREE ADDRESS
ADD 416, ,R2 s IN CASE TEST PATTERN=O
ADD R1.Re 1ADD IN TEST PATTERN

25%; MOV FREEHI ,R3 yGET LAST FREE ADDRESS
SUB #16 . ,R3 1 SAVE AT LEAST 8 WORDS (IN CASE MESSAGE BUFFER)
MOV RZ2. T9LOADD 31 SAVE POSSIBLE LOW ADDRESS
MOV R2, T9PARG JSAVE LT IN PARG6 BIASED 10O
cHP R2,R3 1 IS THIS ADDRESS ABOVE FREE SPACE?
BHI 158 JBR IF YES
cCHP R2,FRFF 1 IS 1T IN FREF SPACE?
BHIS S0 1BR IF YES- ITS GOOD
ST KTENABLE s TESTING ABOVE 28K?
BNE 508 jRR IF YES
8R S04 t}BR I[F NOT IN FREE SPACE

X958 ; SL8 216, ,R2 sFORCE FIT THE TEST PATTERN

5 BR L5 1t TRY THIS TESTY PATTERN ADDRESS

Os%;
18T KTENABLE ; TESTING ABOVE 28K?
BEQ 1004 ;B8R IF NO
157 KTFL 1 ANY MEMORY ABOVE 28k
BEQ 908 1BR IF NO
JSR PC.KTON 1 TURN ON MEMORY MANAGEMENT
MOV R5,R0 ;GET MIGH ORDER ADDRESS
HOV RO, TO9HTADD 1 SAVE POSSIBILE HIGH ADDRESS
MOV R2,R1 tGET COMPUTED LOW ORDER ADDRESS
JSR PC.SETMAP jRETURN PARG BIASED ADDRESS IN RO
MOV RO, T9PARG i COPY PAR6 BIASED ADDRESS
acs 105 1BR I+¥ VALID ADDRESS



GLO

KR rE b MACRQ M1200 _20-APR 12 PAGE 122-1 SEQ 108
YELVED. ToRrE St 8Ot ferrs il GRPA 4B C 188 LhRATT0RE!

6914 043316 0802411L 90% ; ghc Lo yCLR C BIT FOR FAILURE

6915 043320 00040 5 ) o

6916 043322 00026 100%:  SEC 1 SET SUCCESS

69317 043324 000207 1058 RTS PC t RETURN

6918



CZTKER
TEST 9

6920
(‘.198 1
6920
6923
6924
HY0N
6926
692/
6928
60329
6930
b5l
&Yip
69181
69354
698
6936
£9587
L7858
6939
6940
694 1
6940
6-£94%
6944
6945
6946
6947
6948
6949
6950
6951
6942
6953
6954
6955
6956
6957
6958
6959
6960
6961
6962
6963
6964
6965
6966
6967
6968
6969
6970
€971
63172
6973
634
ah/s
€976

TKSS FRT END HUNC 21

MACRO M1200

H15
20-APR-84 08:12 PAGE 123

SUBTEST 3: CHARACTERISTIC DATA SELECTED LOCATIONS

043326
043326
043332
043336
043342
045344
043350
043356
043362
043366
043372
043376
043400
043402
043404
043406
043412
043414
043416
043420
043422
043424
043426
043434

04 54 3¢,
0434354

012701
012702
005003
004737
112765
004737
010265
0047587
116511
122124
001401
005203
005202
020227
002761
005703
001407
000241
000401
020261
012737
000207

002206
000020

017060
000000
0170¢0
177776
017060
V7776

177716

00002¢

000002 002246

}*

{ROUTINE 10 READ THE FIRST 2 BYIES FROM RAM
MEMORY AND COMPARE THIS DATA TO A COHMAND PACKET.

ADDRESS OF THE COMMAND PACKE
FIRST DEVICE UNIBUS ADDRESS

SET - RAM MATCHES PACKET

CLR - RAM DOES NOT MATCH PACKEY

THE SUBSYSTEM IS LEFT IN MAINTENANCE MODE

1 SAVE TrE GENERAL REGISTERS

1 ADDRESS TO SAVE THE RAM DATA
1BYTE ADODRESS OF FIRST RAM DATA
;i CLEAR THE ERROR FLAG

i WAIT FOR 5SR

15ET MAINTENANCE MODE

tWALT FOR SSR TO SEY

tSELECT NEXT RAM ADDRESS
iWALIT FOR SSR TO SET

;READ THE RAM DATA

; COMPARE 10 EXPECTED

tBRANCH IF 0K

i SET ERROR FL AG

1 ADDRESS OF NEXT RAM LOCATION
:O0ONE 2 BYTES?

1BR [f NO

1 WAS AN ERROR FOUND ?

1 BRANCH IF NOT

i CLEAR CARRY TO SHOW ERRUR
tAND EXIT

: SHOW GOOOD COMPARL

P LETUP RAMGTZ

}

;s INPUT

: R4

: RS

i

1OUTRPUT :

H

H CARRY

3

t

; IMPLICIT OUTPUT:

: THE TABLE RAMDATA IS FILLED WITH THE

! DATA HELD IN RAM,

: RAMSIZ SET TO 2 FOR PRAMPKT RDUTINE

i

1 SIDE EFFECTS:

:

H

i

TOCKRAM: ;
SAVREG
MOV ORAMDATA A1
MOV ORMPKTBEG,R2
CLR RS
JSR PC,CHKTSSH
MOve @0, TSDH(RS)

10§ JSR PC,CH(ISSR
MOV R2,T1SDB(NS)
JSR FC.OMKTS R
MOVB TSBA(RS), (R1)
cHPBR (R1)+,(RA).
BEQ 2014
INC Ry

204 INC R2
cHe R, MIMPKTBELG 2
BLT 104
167 RX
BtQ X0
Cl1c
BR 501

X0%: SEC

5083 HOV 02  RAMSIZ
RTS PC

I +

t RETURN

sROUTINE TO SETUP PACKEYT TO WRITE CHARACTERISTICS

H
TOSWRT ;

SAVREDG

19RVE THE REGISTERS

SEW 189



CZTKEA TKIS FRT

TEST 9

6977
€978
6979
6980
6981
6982
6983
6984
6985
6£98¢
6987
6b98H
6984
6990
6991
6940
6993
6994
€995
6996
6997
6998
6999
7000
7001
7002
7003
1004
7005
1006
7007
7008
7009
7010
7011
1012
7013
7014
7015
7016
1017
7018
7019
7020
7021
7022
1023
70.°4
1025
1006
1027
7008
7029

SUBTEST

0434470
043446
043452
043456
043460
043464
043470
043472
043%4/6
043500
043502

043504
043504
043510
043512
043516
043520
043522
043526
043530
043534
043540
043542
043544

043546
043546
045552
043556
043562
04 3566
043570
043574
043576
04 3600
045602
043604
043606
043610
045610
043610

END FUNC @1
3: CHARACTERISTIC DATA SELECTED LOCATIONS

012701
vl2721
012721
005021
012721
012721
005021
012721
005021
005011
000207

010401
0051587
001404
010300
004737
010001
012700
0527100
010021
005021
000207

012700
013701
0057587/
001402
013701
012021
012021
012021
012021
012021
000207

104401

C41670
100004
041700

000010
041712

000016

00310¢

020112

w0017
100000

041700
041734
003102

041736

MOV
MOV
MOV
CLR
MOV
MOV
CLR
MOV
CLR
CLR
RTS
} ¢

115

MACRO M1200 20-APR-84 08:12 PAGE 123-1

OTYPACKET ,R1
€100004,(R1)+
&T9DATA,(R1)+
(R1)»

8. ,(Ri).
eT98FR, (R1)»
(R1).

€14, ,(R1)+
(RL)

{R1)

PC

}START OF THE PACKET

1WRITE CHAR/CTERISTICS WITH ACK
1ADDRESS OF CHAR DATA BLOCK
EXTENDED ADDRESS

1SIZE OF DATA BLOCK IN BYTES

t ADDRESS OF MESSAGE BUFFER

:LENGTH OF MESSAGE BUFFER

1RETURN

;ROUTINE TO SETUP A GET STATUS COMMAND PACKET AT CURRENT PACKEY ADDRESS

HIGH ORDER PACKET ADDRESS
LOW ORDER PACKET ADDRESS

R3
R4

e B W W B W
1

T9SETGETY :

SAVREG

MOV
TST
BEQ
MOV
JSR
MOV
10%: MOV
BIS
MOV
CLR
RTS
‘0

R4 .R1
KTENABLE
104

R3,R0O

PC, SETHAP
RO,R1

oP GETSTATUS,RO

&P ACK,RO
RO,(R1)e
(R1)»

pc

NOTE: R3 IS IGNORED IF KTENABLE FLAG CLEAR

1 SAVE THE REGISTERS

(tGET LOW ORDER ADDRESS

1 TESTING A30QVE 28K?

{1BR IF NO

1GET HIGH ORDER ADDRESS
JRETURN ADDRESS BIASED 'C PARG IN RO
1GET ADDRESS

tGET STATUS COMHAND CODE NO IE
}SET ACK

1STORE GET STATUS IN PACKET

1 CLEAR UNUSED WORD

tRETURN

;
tROUTINE TO SETUP A CHARACTERISTIC DAYA BLOCK AT A TEST ADDRESS

:
;-
TSCHAR ;

SAVREG

MOV
MOV
ST
BEQ
MOV
10%: MOV
MOV
HOV
HOV
MOV
RTY
ENDTST

@T9DATA,RO
T 0ADD,R1L
KTENABLF
10¢

T9PARG6 ,R1
(RO)Y+,(R1):
CROY+,(R1 )
(RO)Y» ,(R1)»
{RO)+ ,(R1).
(RQ)'u(Rl)‘
PC

1S5AVE R1-RS UNTIL NEXT RETURN
yGET TO9PACKET DATA POINTER
; ASSUME NOT ABOVE OBK

1 TESTING ABOVE 28K?

iBR IF NO

1 SET TEST ADDARESS ABOVE 8K
;STORE DATA WORC 1

1STORE DATA WORD 2

1STORE DATA WORD 3

1ISTORE DATA WORD 4

1 STORE. UATA WORD b

1tRETURN

L10071:

TRAP Cse1uy

SEQ 190



CZTKEA THRS FRYT END FUNC 21

TEST 10

7031
7032
70%%
7054
T0ZS
7016
70%
7038
7039
7040
7041
1040
7043
7044
7045
7046
7047
7048
7049
7050
7051
1052

1053
7054
7055
7061
7062
7063
1064
7065
7066
1067
7068
7069
1070
7071
7012
{073
1074

1075
7076
1077
7073
7079
7080
7081
7082
7083
7084

J1bH

MACRO M1200 ¢20-APR-84 (08:12 PAGE 124
INITIALIZE AFTER WRITE CHARACTERISTICS
LSBTTL TEST  10: INITIALTZE AFTER WRITE CHARACTERISTICS
H *
i TEST DESCRIPTION:
*
: Th.s test verifies that a Hardware Initialize command
: invoked after a Write Characteristics command sets up
; the Command, Message and Characteristic image blocks
i in the controller ram correctly.
:
i TEST STEPS:
;
H REPEAT FOR L.OOPCNT
! BEGIN
: Do WRITE CHARACTERISTICS command.
; If the NBA bit in the TSS5R register is NOT=0 then Print Error.
; Write to TSSR register to soft initialize the controller
: If controller RAM 310-377 NOT=0 then Print Error
: END
; - -
043612 BGNTST
0oA3¢612 T10:;
043612 005037 002170 CLR FATFLG iCLEAR FATAL ERROR FL.AG
0Q3616 012737 005672 002146 MOV &tPRT1 ,EPRTSW iSET UP ERROR MESY AGE SWITCH
043624 005037 003100 CLR KTFLG tHOLD OFF KT11
043637 012700 044262 MOV &TS5T1010:,RO 1tASCII MESSAGE TU IDENTIFY TEST
043634 004737 017232 JSR PC,TSTSE ot 100 INITIAL TEST SETLW
043640 012737 000002 Q02164 MOV 02, LOOPCHT 1PERFORM 2 ITERATIONS
043646 TIOLOOP:
043646 004737 044536 JSR PC,T10REST 1SET PACKET TO START-UP VALWES
043652 012703 002732 MOV QTSTBLK.10, ,R3 ;START OF TEST DATA
043656 012704 0442.0 MOV OT10PACKET R4 ;GET THE ADDRESS OF COMMAND PACKET
8:3662 012764 000010 000006 . MOV 08, .PKBCNT(RA) 1GTART WITH MINIMUM ALLDWABLE VALUE
€70 $:
043670 004737 016470 JSR PC,SOFINIT (WRITE TO TSSR TO _OF T INITIALIZE
043674 103405 BCS 104 1BR IF SOFT INIT QOKAY
043676 010001 MOV RO, R } SAVE CONTENTS OF TSSR
043700 ERRDF ERRNO, SF LERR, SF IMSG JjDEVICE FATAL DURING INIT
043700 104455 TRAP CSERDF
043702 001750 . WORD 1000
043704 003550 . WORD SFIERR
043706 011506 +WORD SFIMSG
;0o WRITE CHARACTERISTICS command,
043710 00%0%7 0©021/0 10%: CLR FATHLG tCLEAR FATAL ERROR FLAG
043714 010465 177776 HOV Ra, TSOB(RS) i SET THE PACKET ADDRESS TO EXECUTE
043720 004737 017060 JSR PC.CHKTSSR JWATIT FOR SSR 10 SET
043724 FORCERROR 124 1 B3Q0FORCE ERROR IF FORCER-1
043740 103407 BCS 154 i8R OIF CARRY SET (GODD RETURND
043742 010001 MOV RO ,R1 1SAVE CONTENTS OF TSSR
043744 NEXT ERRANO
0435744 Pk ERRDF ERRNO, T1055R,PKTSSR tDEVICE FATAL 4SR FAILED 10 sSET
043744 10445% TRAP C st RDH
043746 001751 JWORD 1001
Qa3/30 Q44447 WORD T10%5R

SEQ 191



IKL5

SEQ 192

CZTKEA TK2% FRT END FUNC &1 MACRO M1200 20-APR-84 0O8:12 PAGE 124-1
TEST 10: INITIALIZE AFTER WRITE CHARACTERISTICS

043752 011520 . WORD PKTSSR

7085 043754 Q04737 017724 JSR PC,FATCHK 1y INC AND CHECK FOR MORE THAN 25 ERRORS

7086 043760 15%: CKLOOP tLOOP ON ERROR, IF FLAG SET
043760 104406 TRAP CsCLP1

7087 043762 016501 000000 MOV TSSR(R5),R1 tGET THE CONTENTS OF TSSR

7086 043766 012702 000200 MOV #5SR,R2 tEXPECTED CONTENTS OF TSSR

7089 043772 032701 000100 BIT @0FL ,R1 + IS OFF-LINE BIT SET ?

709G 043776 001402 BEQ 254 tBRANCH IF NOT OFF -L INE

7091 044000 052702 000100 BIS 00FL ,R2 1 SET OFF -LINE IN EXPECTFD DATA

7092

7093 i If the NBA bit in the TESR register ig NOT»0 then Print Zrror.

7094 044004 254

7095 044004 FORCERROR 27 ; 880

7096 044020 020201 CMP R2,R1 1O0ES EXPECTED MATCH RECEIVED ?

7097 044022 001404 BEQ 304 s OKAY IF MATCH

1098 044024 NEXT , ERRNO

7099 044024 2748 ERRHRD ERRNO, T1ONBA,PIITSSR iNBA NOT ZERO
044024 104456 TRAP CSERHRD
044026 001752 . WMORD 1002
044030 044374 .WORD T10ONBA
044032 011520 .WORD PKTSSR

7100 044034 30%: CKLOOP 1LOOP ON &RROR ?

) 044034 104406 TRAP CsCLPY

7101

7102 iWrite to TSSR register to soft initialize the controller

7103 044036 40%:

7104 044036 004737 016470 JSR PC,SOFINIT iWRITE TO TSSR TO SOFT INITIALIZE

7105 044042 FORCERROR 42% 1 88D

7106 0440%% 103405 BCS 508 ;BROIF SOFT INIT QKAY

7107 044060 010001 MOV RO,R1 :SAVE CONTENTS OF TSSR

7108 044062 NEXT ,ERRNO

7109 044062 424 ERRDF ERRNO, SF1ERR, SFIMSG tDEVICE FATAL DURING INIT
044062 104455 TRAP C$ERDY
044064 001753 . WORD 1003
vd4066 003550 .WORD SEIERR

110 044070 011506 WORD SF IMSG

7111 1 If controller RAH 310-377 NOT=0 then Print F-ror

7112 0440/2 012704 000310 50%: MOV 9310,R4 1START WITH LOC 310

7113 044076 005002 CLR R2 yMEMORY EXPECTED SHOWD BE 000000

7114 044100 004737 017060 JSR PC,CHKTSSR sWATT FOR SSR READY

7115 044104 110465 177777 60%: HOVB R4, TSDBH(RS) s SELECT RAM ADDRESS

7116 044110 116501 117776 HOvB TSBAL(R5)Y,R1 tREAD LOC CONTENTS

7117 044114 FORCERROR 6% ,NOTSSR 88D

7118 044124 120102 cHPB R1,R2 ; CHECK HEMORY FOR 000000

7119 044126 001406 BEA 104 1 BRANCH IF DATA OKAY

?120 044130 NEXT ,ERRND

7121 044130 62t ERRDF ERRNO, T1OMEM, RAMEXP jMEMORY NOT ZERU AFTER INIT,
044130 104455 TRAP C$ERDF
044132 001754 .WORO 1004
044134 0443315 CWORD T10MEH
0441356 01622 .WORD RAME XP

7102 044140 004737 Q17724 JSR PC,FATCHK t INC AND CHECK FOR MORE THAN 25 ERRORY

7103 044144 08, CKLQOP
44144 104406 TRAP cicLm™

7124 V44146 ESCAPE  TYT tEXIT ON FATAL ERROR
044146 104410 TRAP C$ESCAPE



CZTKEA TiK2H FRT END FUNC o1

TEST 10:

7125
7126
na?
7128
7129
7130
7131
7132
7133
7134
7135
7136
127
1138

T13Y
7140

044150

044152
044154
044160

044162
044166
044170
044174
044200
044202
044206
044206
044206
044210

000434

005204
020427
001351

005737
001402
004737
00a?37
103002
000137

104432
000374

Q00377

002170

017776
017200

043646

MACRO M1200 20-APR-84 08112 PAGE 124-
INITIAUIZE AFTER WRITE CHARACTERISTICS 8112 PAGE 124-2

82%

160%:

16

$:

INC
CHP
BNE

TST
BEQ
JSR
JSR
HCC
JMP

EXIT

R4
R4, 0377
60%

FATFLG
1604
PC,CKDROP
PC,TSTLOOP
165%
T10L.O0OP

TST

L15

SEQ 193

. WORD L10075-.

1LOOK AT NEXT RAM LOC.
JAT TOP OF RAM ADDRESS SPACE
tBRANCH TILL ALL MEMORY TESTED

tANY FATAL ERRORS ?

1BRANCH IF NOT

tTRY TO DROP THE UNIT

iDONE ALL ITERATIONS?

iBR 1F YES

1LOOP UNTIL LTERA.. ™ COUNT DONE

TRAF CIEX]IT
« WORD L10075-,



M5

GRLNER, 52 8 NG, FUNE R re SRR BRDs 13R5APR 54 08112 PAGE 125

7142
7143
7144
1145
7147
7149
7150
7151
7152
7153
7154
7155
7156
7157
7158
7159
7160
7161
7162
7163
7164
7165
7166
7167
7167
7169
7170

044212
044220
044220
044222
044224
044226

044230
044230
044239
044234
044256

044242

044262
044335

044374
044447

100004
044230
000000
000010

044242
000000
000016
000000

1
111

e/
103

000000

156
156

12¢
157

151
143

111
156

{LOCAL STORAGE FOR THIS TEST

.BLKB
T10PACKET:

. WORD

. WORD

.WORD

.WORD

T1ODATA:
.WORD
.WORD
.WORD
. WORD

T10BFR: .BLKW

10-<, -TUV2AET»

100004
T10DATA
0

8.

T108FR
0

14,
0.0

3.

;L OCAL. TEXT MESSAGES FOR TEST

TST101D:

T10MEM: (ASCIZ

JEVEN

T1ONBA: ,ASCIZ
T10S5R: .ASCI1zZ

SEQ 194

1COMMAND PACKET FOR TEST

IWRITE CHARACTERISTICS COMMAND, WITH HCK
1ADDRESS OF CHARACTERISTICS BLOCK
1STARTING VALUE OF BLOCK SIZE

tCHARACTERISTICS DATA BLOCK
tADDRESS OF MESSAGE BUFFER

tLENGTH OF MESSAGE BUFFER

tMESSAGE BUFFER

JASCIZ '"Initialization After WRITE CHARACTERISTICS'
'Incorrect RAM Data After Init’

‘WRITE CHARACTERISTICS Command Not Accepted:
'Contents of 1SSR Incorrect After WRITE CHARACTERISTICS!



CZTKEA TK25 FRY END FUNC @1

TEST 10:

7172
7173
7174
7175
176
1177
7178
7179
7180
7181
7182
7183
7184
7185
7186
7187
7188
7189
1190
7191
7192
7193
7194

044536
044536
044542
044546
044552
044556
044560
044564
044570
044572
044576
044600
044602
044604
044604
044604

012701
012721
012721
005021
012721
012721
005021
012721
005021
005011
000207

104401,

044220
100004
044230

000010
044242

000016

N15>

MACRO M1200 20-APR-84 08:12 PAGE 1¢6

INITIALLZE AFTER WRITE CHARACTERISTICS

M

;ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALUES

:_
.EVEN

T1OREST:
SAVREG
MOV
MOV
MOV
CLR
MOV
MJV
CLR
MOV
CLR
CLR
RTS
ENDTST

¢TI0PACKET,R1
#100004,(R1)+
¢T10DATA,(R1)+
(R1)

28, ,(R1)+
4T10BFR,(R1)+
(R1):+

@14, ,(R1)+
(R1)+

(R1}

PC

1 SAVE THE REGISTERS

1START OF THE PACKET

tWRITE CHARACTERISTICS WITH ACK
1 ADDRESS OF CHAR DATA Bl OCK
tEXTENDED ADDRESS

1SIZE OF DATA BLOCK IN BYTES

1 ADDRESS OF MESSAGE BUFFER

i LENGTH OF MESSAGE BRUFFER

iRETURN

L100735;
TRAP CsETST

SEQ 195



CSITREA TN VR END FIUNC @)

TEST 1oy

» 1 L&‘
ae
T8
TN
SO
rrol
AR U
AL
704
7005
TO06
‘l'i:O fv

7208
1209
7210
7215
1216
7217
7218
1219

7220
1221
1222

1228
12204

122%
1226
7230
1231

1232
7238
7234
7235
7239
1240

1241
1249
72443
7°44
TIAY,
7.4,
7.'47
7248

0446046
044406
044606
044612
DA4E20
044624
044630
044634
044642
044642
044642
OAAEA2
Q44644
DA 4650
044654
044654
044660
OA4662
044642
Q4662
044604
044670
Oo44672
044674
044674
O4A676
O44 700
O44 702
044704
O44 704
044710
044714
D44716
044720
O44720
044722
044 724
044726
Q44730
044750
QA4 734
044740
OA4 744
V44750
0447%4

044760

005037
012787/
005037
012700
004757
012737

104402
004737
0047387

012700
104441

104404
004737
103405
010001

104455
002115
003550
011506

012704
004737
103405
010001

104456
002116
CO4 754
011506

005087
0050387
012704
010465
004 7%7
00%h /787
001004

v02170
005672
003100
045670
0172%2
00002

045736
045774

000000

016470

CAS55Cy
0101%2

002170
002172
045060
177716
017060
Qo212

MACHDO M1200
INITIALIZE AFTER WRITE CHARACTERISTICS

002146

002164

.58TTL
1

Blo

20 APR-84 08:12 PAGE 127

SEQ 196

TEST 11: BASIC WRITE SUBSYSTEM MEMORY CCMMAND

l
1 THIS TEST VERIFIES THAT THE WRITE SUBSYSTEM MEMORY COMMAND WITH A

1BSELO SELECT CODE OF O (NO-OP) EXECUTES CORRECTLY,

IT A.SO

IVERIFIES THAT A WRITE SUBSYSTEM MEMORY COMMAND WITH A NON-ZERO

yMODE FIELD IS REJECTED,

THE TEST FURTHER VERIFIES MICROPROGRAM

1COMMAND DECODING AND HANOLING SEQUENCES.

BGNTST

CLR
MOV
CLR
MOV
JSR
MOV
T11L00P:
BGNSUB

JSR
JSR
SETPRI

54
BGNSEG

JSR
B8CsS
MOV
ERROF

104
MOy
JSR
BCS
MOy
ERRIHAD

A8 T
CLR
CtLR
MOV
MOV
JUR
15T
BNE

FATFLG
#EPR(1,EPRTSW
KYFLG
@TST111D0,R0O
PC,TSTSETUP
2, ,LOOPCNY

PC,T11REST
PC,T1LIRST
#PRI00

PC,SOFINIT

104

RO,RY
ERRNO, SF IERR, 5F IMSG

#T11PK2, R4
PC,WRTCHAR

114

RO,R1

ERRNO, WRTMSG . SF ITMSG

FATHLG
INTRECY
4T11PACKE T ,RA
R4, TSDB(RS)
PC.CHTSSR
INTRLCV

g |

1SET UP NEW WRT,

Til:.
1CLEAR FATAL ERROR FLAG
1SET UP ERROR MESSAGE SWITCH

tHOLD OFF KT11

tASCII MESSAGE Tn IDENTIFY TEST
100 INITIAL TEST SETUP
1PERFORM 2 ITERATIONS

1/ 777747777777 BEGIN SUBTEST /77777772277

T11.1:
TRAP
1SET PACKET TO INITIAL VALLES
1SET PACKET 70O INITIAL VALUES
JLOWER PRIORITY TO ALLOW INTERRUPTS

csBsuve

MOV #PRIOG,RO
TRAP C$SPRI
1333333333333 BEGIN SEGMENT 33333333333
TRAP C$BSEG
100 SOFT INIT OF CONTROLLER
}BR IF SOFT INIT « OK
1SAVE CONTENTS OF TSSR
1IDEVICE FATAL ERROR DURING INITY
TRAP CIERODF
. WORD 1101
. WORD SFIERR
. WORD SF IMSG

1SUBROUTINE NEEDS PACKET ADDRESS
1 ISSUE WRITE CHARACTERISTICS
18R, IF C.'MMAND ISSUED OK

1SAVE CONTENTS OF TSSR

IWRITE CHARACTERISTISC FAILED

TRAP CSERMRD
. WORD 1102

. WORD WRTHSG
. WORD SF IMSG

;CLEAR FATAL ERROR FLAG

jCLEAR INTERRUPT RECEIVED FLAG
SUBSYS MEM, COMMAND
1SET THE PACKET ADDRESS

IWATT FOR SSR T0 SE1T

1010 AN INTERRURT QCCUR ?

(tHRANCH IF YES
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7252

72558
7254
725%
1256
1257
7258
7259
1263

Y]
1264

{dbb
12617
1268

1269
1270
Ta71
1272
1278
1274

L)
126
rory
12178
1279
7281
7283
7284
7285
1286
1287
7288
7289

129!
1292
1293
7294
[29%
297
Ty
7200
1301

044762
044762
044764
044766
044770
0T P
044776
045002
045006
045710
045014
045016
045020
045020
045022
045024
045026
045030
045030
0450130
045020

045052
045030
045032

045054
045040
045042
045046
045046
045046
04%05%0

04505/
045060
045060
CaA5062
0415064
045066
045070
045370
045071
Q45070
045074
045076

0454 76
045500
045500
045502

104456
002117/
Q45576
ullse0
016501
012702
032701
001402
052702
020201
001404

104456
002120
045522
011520

104405

104403

005/3%7/
001402
Q04737

104432
Q00776

100206
045070

100204
045210

000000
000,00
000100

000100

00217¢
017776

228!

25t

30¢%:

59%:

60¢;

ERRHRD  ERRNO, T1ININT,PKTSSR

MOV
MOV
BIT
BEQ
81s

c

BEQ
ERRHRD

ENDSEG

ENDSUE

15T
BEQ
JSR

EX1Y

.8LKB
TLIPACKET ;

. WORD

. WORD

.WORD

. WORD
T11DATA
T118S0: .BrT¢
T11881: .BrTe
T118%2: .WORD

L WORD
T11BFR: ,BLF

.BLKB
T11PKe

. WORD

+HORD

TSSR{RS),R1

@SSR, R2

Q0FL ,R1

254

#0FL ,R2

R2,R1

304

ERRNO, T11NBA,PKTSSR

FATFLG
6014
PC,CKDROP

TST

l’
1LOCAL. STORAGE FOR THIS TeST

10 «, TUV2ALT>

100206
TL1DATA
]

P

—O0CC

28,

10 «, TuygALl»

100204
T110TA

SEQ 197

TRAP CS$ERHRD

. WORD 1103
.WORD TLININT
.WORD  PKTSSR

$GET THE CONTENTS OF TSSR
JEXPECTED CONTENTS OF TSSR
1 IS OFF -LINE BIT SET 2?2
1BRANCH IF NOT OFF -LINE
1SET OFF -LINE IN EXFECTED DATA
100ES EXPECTED MATCH RECEIVED ?
jOKAY IF MATCH
sNBA NOT ZERO
TRAP C$CRHRD

. WORD 1104

.WORD T11NBA

. WORD PKTSSR
peececcdcctc<ce END SEGMENT «<«cc¢cccaccccces

100004
TRAP CSESEG

FANANAANAANNANY END SUBTEST NANAALANALANY
L10077:
TRAP CSESLB

JANY FATAL ERRORS ?
1BHANCH IF NOTY
}TRY TO DROP THE UNIT

jALL. DONE THIS TEST

TRAP CIEX,T
+WORD L10O76 -,

1 COMMAND PACKET FDR TEST

1WRITE SUBSYSTEM MEM, COMMAND, WITH 1E, ACK

1 ADDRESS OF CHARACTERISTICS BLOCK

1STARTING VALUE OF BLOCK SIZE
) CHARACTERISYICS DATA BLOCK
1BSELO BYTE

1BSELY BYTE

1»8SEL 1 WORD

;:DATA

1MESSAGE BUFFER

1 COMMAND PACKET FCR TEST
1WRITE CHARA, ™MEM, CMND., WITH jE, ACK
1ADDRESS QF SELECT DATA BLOCK



D16
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7502 045504 000000 JWORD  ©
3%82 045506 000010 . WORD 8, $STARTING VALUE OF BLOCK SIZE
1305
7306 045510 T11DTA; +SELECT DATA BLOCK
7507 045510 045076 . WORD T118FR t ADDRESS OF MESSAGE BUFFER
7308 045512 000000 WORD O
7309 045514 000400 . WORD 56, tLENGTH OF MESSAGE BIWFFER
7310 045516 000000 0Q0CGCO00 «WORD 0,0
7211
781,
7818 Io
7514 1LOCAL TEXY MESSAGES FOR TEST
7315 ' -
7316
7317 045500 127 127 111 T1INBA: ,ASCIZ 'WRITE SUBSYSTEM MEMORY Command Not Accepted’
7218 045576 105 170 160 T1ININT; .ASCIZ 'Expected Interrupt Not Received On WRITE SUBSYSTEM MEMORY'
7319 045670 102 141 163 T8T111D: £ JASCIZ 'Basic WRITE SUBSYSTEM MEMORY Command'
7320 .EVEN

7321



TKeS #R
. BASIC

N45736
045’36
045742
045746
045752
045756
045760
045764
045766
045770
vasvie

045774
045774
046000
046004
046010
046014
046016
046022
046026
046030
046034
046036
046040
046044
046046
046046
046046

012701
012721
012721
005021
012721
005021
00502".
005011
000207

012701
012721
012721
005021
0102721
012721
005021
012721
005021
005011
005037
000207

104401

045060
100206
045070

000006

045500
100204
045510

000010
045076

000400

045076

;0

il

"WRYYeE" WS Trem MERORY DORSRNDSOAPR -84 08:12 PAGE 128

:
1ROUTINE TO RESTORE COMMAND PACKET TO START-UP (DEFAULT) VALUES

JWRITE SUBSYSTEM MEMORY COMMAND

TLIREST:
SAVREG
MOV
MOV
MOV
CLR
HMOv
CLR
CLR
CLR
RTS

T11RST;,
SAVREG
MOV
MOV
Mav
CLR
MOV
MOV
CLR
MOV
CLR
CLR
CLR
RTs
ENDYTST

@T11PACKET,R1
28100206, (R1).

@T11DAVA,(R1)»

(R1).
@6.,(R1)
(R1)»

1)

1)

T~

R
R
c

oT11PK2,R1
100204 ,(R1)»
@T110TA,(R1 )
(R1).

€8,  ,(R1):
@T116FR,(R1)
(R1).

456, ,(R1)»
(R1)»

(R1)

T118FR

PC

1 SAVE THF REGISTERS

15TART OF THE PACKET

1WRITE SUBSYSTEM MEM, WITH ACK, IE
1 ADDRESS OF DATA BLOCK

1EXTENDED ADDRESS

1SIZE OF DATA BLOCK IN BYTES

1 CLEAR BSELO AND BSEL1

1CLEAR SEL?

tCLEAR DATA AREA

s RETURN

1 SAVE THE REGISTERS

1START OF THE PACKET

JWRITE CHARA. WITH ACK, IE
1ADDRESS OF CHARAISTICS DATA BLOCK
:7 . TENDED ADDRESS

1S_ZE OF DATA BLOCK IN BYTES
tMESSAGE BUFFER ADDRESS

tLENGTH OF MESSAGE BUFFER
;CLEAR 1ST LOC IN MESSAGE BWUFFER
tRETURN

L10076:
TRAP CsETST

SEQ 199
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CLTHEA TS FRT END FUNC @1 MACRD M1200 20-APR-84 08:12 PAGE 129 SEQ 200
HARDWARt PARAMETER CODING SECVTION

7260 LSBTTL HMARDWARE PARAMETER CODING SECTION

Tin1

PR N

7363 THE HARDWARE PARAMETCER CODING SECTION CONTAINS MACROS

i
l
7304 1 THAT ARE USED BY THF SUPERVISOR TO BUILD P TABLES., THE
7365 i MACROS ARE NOY EXECUTED AS MACHINE INSTRUCTIONS BUT ARE

H

i

H

7366 INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES, TrE

7367 MACROS ALLOW THE SUPERVISOR TO E€STABLISH COMMUNICATIONS

7368 ; WITH THE OPERATOR,

7369 .-

7370 046050 BGNHRD
046050 000N15 .WORD L10100-L$HARD/2
04605, L $HARD ; :

7871

7372 046052 GPRMA  HPM1,0,0,160000,177776,YES GET TSBA/TSDB REGISTER ADDRESS.
046052 000031 .WORD  T$CODE
046054 046104 .WORD  HPM1
046056 160000 LWORD  T$LOLIM
046060 177776 .MORD  TS$HILIM

7373 046062 GPRMA  MHPM2,2,0,0,776,YES 1GET VECTOR ADDRESS.
046062 001031 .WORD  T$CODE
046064 04133 .WORD  HPM2
046066 000000 JWORD  T$L.OLIM
046070 000776 LMORD  TS$HILIM

7374 046072 GPRMD  HPM3,4,0,340,0,7,YES iGET INTERRUPT PRIORITY,
046072 002032 .WORD  T$CODE
046074 046157 .WORD  HPM3
046076 000340 .WORD 340
046100 000000 .WORD  T$LOI.IM
046102 000007 .WORD  T$HILIM

7375 046104 ENDHRD

LEVEN

046104 L10100;

7376 046104 104 105 126 HPMI:  ASCIZ ‘DEVICE ADDRESS ( TSGR)

7807 046133 111 116 124 MFMC:  ASCIZ ' INTERRUPT VECTUR

gigg 046157 i1l 116 124 HPM3; .éagéz * INTERRUPYT PRIORLYY '

1380



7394

7395
7396
1397

7398
7399
7400
7401
1400
1403
7404
740%

7406
407
7408
7409
7410
7411
7312

7413
TA14
7415

046210
046210
Daelle
Oa62le
046212
046214
046216
046220
046220
046222
046224

046,
046226

086226
046272
046322
046352

046407
046402
046404
046404
046406
046410
046412
046414
046416
046420
04642
046424
046424
046430

Q00006

000130
046226
1777717

001130
046272
177777

105
111
120
120

000013

023470
023726
024700
026164
030216
031426
033502
03/14
040432
043612
044606

116
116
105
105

101
110
122
122

LSBTTL

Bt en B W W W W W
[

BGNSFT

GPRML

GPRML

i GPRMD
i GPRMD
ENDSF Y

SPHL: LASCIZ
SPM4 ; LASCIZ
SPM6 ; JASCIZ
SPM7; JASCIZ
.EVEN
LS8TTI

1

;OISPATCH TABLE

i

i ¢44 MOVE TO FRONT OF PROGRAM FOR RELEASE +44

DISPATCH

L16

NC MACRO M1200 20-APR-84 08:1i2 PAGE 130
ING bECTION

SEQ <201

SOF TWARE PARAMETER CODING SECTION

SPMI. nO. ‘I.YES

SPM4.2. 'I‘YES

SPM6.,4,0,7777,0,7777,YES
SPM?7,6,0,7777,0,7777,YES

THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P-TAHLES, THE
MACROS ARE NOT EXECUTED AS MACHINE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. TME
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
HITH THE OPERATOR,

INSTRUCTIONS BUT ARE

.WORD L10101-L$S0OFT/2
L$SOFT::

tGET RAM DUMP TEST FLAG
. WORD T$COOE
. WORD SPM1
. WORD -1

; GET ITERATION CONTROL .
. WORD T$CODE
. WORD SPM4
 WORD -1

i GET LOCAL ERROR LIMIT

: GET GLOBAL ERROR LIMIT

"ENABLE CONTROLLER RAM DUHP ON ERROR'

‘INHIBIT ITERATIONS
"PER TEST CRROR L IMIT !
‘PER UNIT ERROR LIMIT

PATCH AREA

TESTNU

3
i FINALLY A GENERQUS BATCH AREA,

.EVEN
L10101:
. WORD 11
L$DISPATCH:
. WORD Tl
. WORD Te
. WORD T3
. WORD 74
. wORD T5
. WORD T6
JWORD r7
. WORD T8
.MWORD 19
. WORD 110
JHWORD  T11



FAT

KEA TS
CH ARF A

7416
7417
7418
7419
1420
7421
742,
74238
7404
7425

1426
7407
7428
7429
7430
7431

7450
T43%3
7434
14 3%

T4 36
7417
7438

046432

0464%>

0464352
046434
046436

046436
046436
046436
046440
046442
046K44.
046444
046446
046450
046450
0464590

» FRT END FUNC M1

046450
Q00005

00N000
000003

17252¢

000224
000240

000001

MACRO M1200 20-APR-84 08:1¢ PAGE 130-1

- wma e W

PATCH: :
; JIF NZ,.E377
t L 1377
H JENDC
LASTAD
L$LAST::
.SBTTL HARD CODED P TABLE
: DIAGNOSTIC 1S PRE PARAMETERIZED PER THIS TABLE
“.
BGONSE TP 1
BGNPYAB
. WORD 172522
- WORD 224
. WORD PRLOS
ENOPTAB
ENDSE TUP

.END

H 16

1SET LAST USED ADDRESS,

AND AN ADJUSTHENT TO ACCOUNT FOR THE “LASTAD BIT7" HACHK
DESCRIBED 1IN "SUPPRG.MEM" (FOR REV C),

1.10102:

L10104;

WORD TS$FREE
WORD T$SIZE

SEQ 202

L10104-,./2-1



ZTKER
SYME0L

ADDSSR
ADR -
AMBTSS
ASSEMB =
Al716
BADDAT
BADSSR
BAR .
BENBSW
BIt
BITO
BITOO
BITOL
BITO2
BITO3
BITO4
BITOS
BITO6
HITO7?
BITO8
BI109
BIT1
BIT10
BIT11
BIT1?2
BIT13
BIT14
BIT1S
BIT
BITS
BITA4
BITS
BIT6
BIT?
BI18
BIi9
BOt
BRINI
BSELO -
BSELY -
CHAMG
CHKMAN
CHCTSS
CKDROP
CKEHAX
CKMSG
CKMSG2
CKRAM
CKRAM2
CHPHEM
CONF IG
COUNT
LSR “
CSRADD
CTAB
CTABE
CTABH

011612
000020
006156
0006010
000003
003110
016374
174402
002174
040000
000001
000001
Q0000
000004
00001C
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040200
100000
000004
000010
000020
000040
000100
000200
000400
001000
000400
004 355
000000
000001
016540
021226
017060
017776
017624
011032
211182
010354
010730
020402
020044
002254
174400
00,2154
00%11o
00K5130
Q03116

17 T ~3 ¥ vy

oo

lalnialialiniafsiolalisiainialalainlalslalalniale

o

caoh

IKeS FRY E F &
1X80E ND FUNC @1

C$AU =
C$AUTQ=
C$BRK =
C4$BSEG-
csBSUB -
CiCEFG=
C3CLCK=
C$CLEA-
C3CLOS
C$CLPL=
C$CVEC~
C$OCLN-
CsDOOU=
USDORPT =
108 10 VIR
CS$EDIT=
C$FERDF =
CSERHR =
C$ERRO~
CSERSF =
C3$ERSO-
C$ESCA-
CSESEG=
C4ESUB -
CSETST-
CIEXIT~
C$GETB -
CHGETU=
C $GHAN=
CsGPHR =
CsGPLO-
CIGPR] -
C4INIT =
CsInNLP-
C$MANI =
CIHEM
C#MSG =
CIOPEN-
CSPNTB~
CEPNTF =
CEPNTS -
CIPNTX=
C+QIO0 =
C$RDBU -
C4REFG~
C$RESE -
CtREVI=
CtRFLA~
CSRPT =
CH4SEFG=
C$5SPR [«
C$SVEC-
C4TPRI=
DAF- .
DATA
DATAFL
DPTASGC

MACRO M1200 20-APR-84

000052
000061
000022
000004
000002
000045
000062
003012
000035
000006
007036
000044
000051
000024
000053
000003
000055
000056
000060
00N054
000057
000010
000005
000003
000001
000032
000026
000027
000043
000042
000030
000040
000011
000020
000050

- 000031

000023
0000 34
000014
000017
000016
000015
000377
000007
000047
000033
000003
000021
00005
000046
000041
000037
000013
174404
0L2256
014/10
020760

DEBUGH
DEVCNT
DEVORO
DEVNRD
DEVNXR
DZVONL
DEVSUM
DFPTBL
DIAGMC =
DICEA =
CLCYL =
DLONER =
DLERR =
DLGETS-
DLROHD =
DLRDNH=
DLSR =
DLUN =
DSBINI
DUAD12
DUFLG
DUMMY
EF .CON=
EF .NEWe
EF ,PWR=
Ef RES=
EF .STA=
EMAXDU
EN -
ENAINT
ENVIRN
EPRTSMW
EFRT]L
EPRT2
EPRTS
ERCH
ERRMI
ERRK
ERRLO
ERRNQ -
ERRVEC-
ERTABE
ERTABL
ESUM
EvL -
EXBCNT ~
EXPBRE
EXPD
EXPGOT
EXPGT2
EXPHSL,
EXPREC
EXTA
EXTEND
ESEND -
Lt ORD =
FATCHK

116

08:12 PAGE 130-2

011304
002166
023420
023337
023255
023173
023136
002124
000000
000001
000177
100200
177730
000004
000010
000016
000013
000006
016700
004541
003060
003030
000036
000035
0000 34
000037
000040
017521
000000
016645
021356
002146
005672
005672
005672
011405
002202
017500

aonco o

002204 G

002120

000004 G

003330
003130
017502

000004 G

000010
016176
002176
00443}
004465
002266
016170
0052352
005230
002100
000035
017724

ot

e

FATERR =
FATFLG
FERCHM
FIFEXP
FIF1MS
FIF2MS
FILLME
FNOINT
FORCER
FREF
FREEMI
FRESIZ
FUSI
FSAU =
F$AUTO=
F$BGON =
F$C.EA=
F$Dy =
F4END =
F $HARD »
F$HH =
FSINIT=
FIJMP =
F$MOD =
FIMSG =
F $PROT =
F$PWR =
FL{RPT =
F$SEG -
F$SOH T~
F$SRY =
F$SUB =
FISW =
F$TEST =
GDDAT
GERRMA
GETPAT
GETSEL
GICNTD-
GSDELM»
GSDISP»
GSEXCP=
GIHILI=
GsLOLY~
GINO =
GeOFFS=
GsOFSI=
G$PRMA =
G$PRMD =
G$PRML »
G$RADA =
G$RADB =
G#RADD =
GSRADL =
G$RADO «
GIXIER=
GSYEY =

000060

002170 G
011374

011642 G
011714

011763

020216

004113

002144 G
003072 G
003076

003074 G
00401%
000015
000020
000040
000007
000016
000041
000004
000013
000006
000050
000000
000011
000021
000017
000012
000003
000005
N00010
000002
00014
000001
003112
002142
020722
021004
000200
000372
000003
000400
N00002
000001
000000
000400
00037¢
000001
000002
00000C
0uv0140
000000
000040
000120
000020
500004
000010

2 ialala]

HIADLR=
HIMEM =
HOE -
HPM1

HPM2

HPM3

IBE =
IOV
IER =
IFAULT
INCERK
INTCPC
INTFLA
INTHAS
INTR

INTREC
INTVEC
INTX

IOKCK]I =
IOKSTP=
IPRI

ISR -
IVEC

IXt =
I$AU =
I$AUTO-
I$CLN =
ItDU =
ISHRD »
I$INIT=
I$M00 -
I$HSG =
I$PROT=
IsPTAB~
ItPWR =
I$SRPT =
I$SEG =
I$SETU=
I$5FT
I$SRvV
Is5U8
I47ST
Je e
KIPARO=
KIPAR] =
KIPARZ =
KIPAR3=
KIPAR4 =
KIPARS=
KIPARG «
KIPAR7=
KIPDRO=
KIPDR1=
KIFORZ=
KIPDRS -
KIPDR4 »
KIPDRS=

001400
007776
109000
046104
046133
046157
010000

= 000040

020000
004154
017566
016644
016641
016640
016712
0del7e
016642
004176
000200
000001
002160
000100
202156
004000
000041

000041
000041
000041
000041
000041
000167
172340
172342
172344
172346
172350
172352
172354
172356
172300
172302
172304
172306
172310
lea31e

a5 (aEnYey

(anlalal

SEQ 203
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C2TKEA TK.S FRT END FUNC 21 MACRO M1200 20-APR-84 08:12 PAGE 130-3 SEQ 204
SYMBOL TABLE

KIPDR6= 172514 L$REV 002010 G L10057 032124 NULCR 004426 PRIC4 = 000200 G
KIPDR7« 170316 LeRPT 022674 G L10060 032312 NXM = 004000 PRIQS = 000240 G
KTENAB 003102 G L$SOFT 046212 G L1005l 036712 NXR 003636 PRIO6 = 000300 G
KTFLG 003100 G L$sSPC 002056 G L10062 034120 NXRERR 005176 & PRIO7 = 000340 G
KTINIT 021444 L$SPCP 002020 G L10063 034512 NXRX 003675 PRMESS 013702
KTOFF 020070 L$SPTP 002024 G L10064 035402 NXTU 022032 PRMNO Q02264 G
KTON 020052 L$STA 002030 G L10065 035630 OFL = 000100 PRMSGE 015246 G
LERRMA 002140 G L$SW 002134 G L10066 040430 ONEFIL= 000000 PRMSGO 015426
LERRNO= 000000 [L$TEST 002114 G L10067 037176 03APTS= 000000 PRI"YG1 015473
LISTAL= 000001 L$TIML 002014 G L10070 037434 08AU = 00V001 PRMSG2 015531
L.OE = V40000 G LSUNIT 002012 G L10071 043610 0$BGNR= 000001 PROASC 014540
LOOPCN 002164 L10000 002132 L10072 041022 0$BGNS= 000001 PR1ASC 014605
LOOPCO 012600 L1000l 002144 L10073 041322 OtDU < 000001 PST32W 003104 G
LOOPFL 003114 G L10002 005226 L10074 041630 O$ERRT+* 000000 PUNIT 022320
1OV = 000010 G L10003 011516 L10075 044604 O4GNSW= 000001 PW.Dil= 000021
L$ACP 002110 G LI10004 (1'1546 L1007S 046046 O$POIN= 000001 PW.D13= 00G022
LS$APT 002036 G L1000S 011564 1.L10077 045032 0$SETU= 000001 PW.D22= 000020
L$ALl 022366 G L10006 011572 L16100 046104 PASRPT 022064 PW,.NOP= 000000
L $AUT 002070 G L10007 011010 L10101 046226 PATCH 0556432 G PW.NO1= 000023
L$AUTO o©o2eh/2 6 L10010 011626 L10102 046442 PATDAT 020756 PW.RDE= 000024
L$CCP 002106 G L10011 011640 L10104 046450 PC.ERA= 002400 PW.ROR= 000001
L$CLEA 022646 G L10012 011712 MEMADD 013426 G PC.IER= 0020(CC PW.RDS= 000005
L$CO 002032 G L1001Z 012062 MENASC 021175 PC.NOO= 001000 PW.RFI= 000003
L$DEPO 002011 G L10014 012576 MENERR 021122 PC.REL= 000000 PW.WCT= 000006
L$OESC 003342 G L10015 013424 MENRES 021224 PC .REW= (00400 PW ., WFI= 000004
LS$DESP 002076 G L10016 013446 MESBFA 002716 G PKBCNT = Q00006 PW. WFM= 00000/
LSDEVP 002060 G 110017 016174 MESBFN 014460 PKEI = 000004 PW.WMI= 000010
LIDISP 046404 G 110020 016202 MESHEA 0146453 PKLOW = 000002 PW.WNP= 000011
L $DLY 002116 G L10021 016210 MMVEC = 000250 PKTADD 007116 PW.WIR= 000002
L$DTP 002040 G L10022 Ol6222 MPR » 174406 PKTFRM 007060 P.ACK = 100000
LSDTYP 002034 G L10023 016244 MSA.FR= 000006 PKTGET 011550 G P.CMDO = 000037
L$DU 022464 ( 1.10024 016272 MSA . NO= 00C000 PKTMES 011574 G P.CONT= 000ul2
L.3sDut 002072 G 110025 016432 MSA . NR= 000004 PKTNEW 007153 P.CVC = 040000
L$DVTY 003334 G 110026 016742 MSA.V0= Q00002 PKTRAM 004645 G P.FMT = 000140
L$EF 002052 G L10030 072316 MSGEXP 011630 G PKTSSR 011520 G P.+0ORM= 000011
LSENVI 002044 G L10031 022462 MSGLOO 012536 G PNT = Q01000 G P.GETS= 000017
LSETP 002102 G L10032 022570 MSGSTA 012022 G PRAMPK 013450 P.IE = 000200
LIEXPL 002046 G L10033 022644 MSGSUB 013414 PRBEXP 016164 P.INIT= 000013
L SEXP4 002064 G L10034 022672 MS.ATT= Q00006 PRBMSG 016032 P.HUDE= 007400
LS$EXPS 002066 G L10035 023134 MS.EXT= 000200 PRBREC 016166 P.OPP = 020000
L$HARD 046052 G L10036 023724 MS.RSD= 000001 PRBTOY 01611/ P.POSI= 000010
LSHIME 002120 G L10037 023572 MS.RSF ~ 000020 PRBYTL 015616 G P.READ= 000001
L $HPCP 002016 G L10040 023654 MS.R5T« 000010 PRI « 002000 G P.SW8 = 010000
LSHPTP 002022 G L1004l 024676 NBA = 002000 PRIADD 007532 P.WRIT= 000005
t$HW 002124 G L10042 024116 NEWPAS 022020 PRIAO 007602 P.WRTC= 00CO04
LsICP 002104 G 110043 024310 NODEV 003062 G PRIBXO Q07164 G P . WRTS= 000006
LSINLIT  Nn216Nn% G £10044 024510 NOINIT 004233 PRIEQU 00743c QvF 002152 G
L $L ADP  0020c6 G L10045 026162 NOINTR 004117 PRIPKT 006712 G RAMASC 013616
LSLAST 046436 G L10046 025240 NOITS 002136 u PRIRAM 007440 RAMOAT 002206 G
L$LOAD 002100 G L10047 0255<0 NOMAN 021262 PnITAD 007646 RAMER 010456 G
LELUN 002074 G L10050 030214 NP, IR = 000200 PRITSS 005264 RAMERR 016204 6
L$MREV 002050 G L10051 026506 NP . LOO= 000040 FRITO 007716 RAMEXP 016224 G
LSNAME 002000 G L10o0%2 026772 NP . OUT= 000100 PRIXOR 007314 G RAMFHR 014362
L$PRIO 002042 G L10053 Q27220 NP . WRP= 000020 PRICO = 000000 G RAMFOR 007470
L $PROT 021576 G L10054 031424 NST 004050 PRIOL = 000040 G RAMHLD 010640
L$PRT 002112 G L10055 033500 NSINIT 004305 PRICZ2 = 000100 G RAMIOP 010644
L$REPP 002062 G L10036 031700 NUL 004425 PRIO3 = QQU140 G RAMPD QlOV15
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SYMBOL

RAMRSH
RAMSIZ
RAMTAD
RBPCRA
RCVHIA
RCVLOA
RDERR
READ =
READY =
RECHSG
RECY
REGSAV
REWIND
RHCHAE =
RMCHEN =
RMMSGB «
RMMSGE =
RMPKTB =
RMPKTE =
RMR -
RWPACIL
sC a
5Ce
SCHE
SDELAY
SEEK =
SELALC
SELDAT -
SEL2 =
SE TMAP
SETu
SHEMSG
SFHERR
SFIERR
SF THSG
SFPTBL
STELAG
S1HSG
SKIPT
H0FINL
LPACE
1512 o b
LPM4
5PHe
HPM/
SRO
SR1
5Re
S5R3
SSR
STARTCO
SVLGBL «
SVCINS -
5VCSUA =
SVCTAG=
LVCTST «
SSLSYM=

[ T A A ]

TABLE

010642
002246
olé62l1e
014755
002250
002252
005104
0000
000001
002412
002200
020662
010254
000167
000200
000104
000117
000020
000027
010000
010350
100000

= 020000

004711
010150
000006
021170
000004
000002
020112
022116
011566
003603
003550
011506
0C2134
003106
011449
003232
016470
0071760
046226
046272
046322
046352
172572
177574
177576
172516
000200
012064
000000
000001
000u01
000001
000001
010000

O S0

c.oc

$0.108+=
SO.IF8=
S0, IFPs.
S0, ILD-
50.ION=
SO. IRD=
SO, IRW=
S0, ISP=
51, ICE.
S1.IED-
S1.1FH-
S1.IHE=
51,.II1D=
51.I1R=
S1.1ICR=
S1.PAR~»
S2.ATI=
S¢.BT1=
5S¢ .DIM=
Sc . ILW=
S2.INR=
52.0U7~
52 .UND=
TBLEND=
TCOASC
TC0oCOoD
TEMPL

TEMP2

TERCLS=
TESTNO=
TEXASC
TFCASC
TIMEXP
TIMSGO
TINERR
TKB .
TKS )
TMPBFR
TNAMH

PB =
PS -
TRANST
TSBA =
TSBAH =
TSBAL =
TSBAMZ
TSBAM3
508 =
TSOBH =
Sp8L =
TSFCOD
TSREJ =
T1SSDEF
TSSR =
TS5RB1
TSSRFO
TSSRH
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000010
000002
000001
000020
000040
004100
000004
Q00200
007 000
010700
001000
000400
004000
020000
040000
100000
No0010
000004
000200
000100
Q00020
000040
Q00003
003030
006017
006220
003064
003066
Q00016
000013
005756
006060
016246
016274
011473
177562
177560
002576
017426
177566
177564
002134
1777176
171717
1777176
024530
024612
177776
177127
1777176
Q06560
000006
Q06127
000000
003400
005736
000001

Qo

cocc

oOo0

TSSX
TSTBLK
TSTCNTY
TSTEND
TSTFLA
TSTLOO
TSTPTR
TSTSET
TSTLID
TST1G1
TST111
15T21ID
TST3ID
151410
TSTSID
TST6ID
TST?1ID
TST81D
151910
TTIBFR=
TTICSRe.
TTIVEC=
TTOBFR=
TTOCSR=
TUV2A
T4ARGC =
T$CODE =
THERRN=
TSEXCP=
T$FLAG=
T$FREE-
T$GHMAN=
TIHIL I~
THLAST»
T$LOLI-
TS$LSYH=
VILTNO=
TENEST =
T4NSO =
TINS1 »
TINSS =
TINSS »
TSPCNT «
T4PTAB~
T4FTHV -
TIPTNU-
T4SAVL »
TYSEGL =
T$SEKO-
T$SIZE =
[ $SUBN-=
$TAGL =
TA(GN-
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003716
002720
002162
017442
002260
017200
022262
017232
023704
04426,
Qa5670

4672
076143
030117
031407
033401
036537
040272
042100
177562
177560
000060
177566
177564
002000
000003
001130
002120
000000
000040
046450
000000
000007
000001
000000
010000
000013
000000
000000
000005
000002
000003
000000
010103
000001
000001
177777
17777217
010000
000005
000001
i\
010105
000014
000013
1777717
000001

oo oo

aco

<16

$AU =
$AUT =
$CLE-
$0AT »
$0U -
$HAR=
$HW =
$INI=
$MSG=
$PC =
$PRO=
tPTA=
$RPT =
$SEG=
$S0+ =
$SRV =
508 =
$SW =
$TES™=

T1L00P
T1.1
T1.2
T10
T1U8F %
T100DATY
T10L00
T10MEM
T10NBA
T10PAC
T10RES
T10SSR
T11
T118FR
T11BSC
T118S1
T118Se
T11DAT
T110TA
T11L00
T11NBA
T11ININ
T11PAC
T11PK?
T11RES
T1LRST
Ti1.1
T2
T2LO00P
12.1
Te.2
12,3
T35
T3INT
T 3L.00P
T3NBA
TININT

el e e o e ot =~ —{
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010031
010033
010034
010104
010032
010100
010000
010030
010025
000001
010027
010103
010035
010000
010101
010026
010077
010001
010076
023470
023524
023526
023606
043612
044242
044230
043646
044335
044374
044220
044536
044447
044696
045076
045070
045071
045072
045070
045510
044642
045522
045576
045060
045500
005736
0i5774
4642
023726
023764
023744
024120
024312
024700
025733
024734
025630
026011

G

G

G

T3PACK
T3S5R
T3TSBA
73,1
13.2
T4
T48FR
TADATA
T4INT
T4LOC®
TANBA
T4PACK
T4REST
T45P
T45SR
TA4TSBA
T4.1
14,2
14,3
T42DAT

T42D00N -

T42NBA
T42REJ
T44REJ
T5
TSBFR
TSDATA
TSLOOP
TSNMSG
TSNVCK
TSPACK
TS5S4R
TS5VCK
TSVCK2
16
T6BFR
TEDATA
T6INT
T6LOOP
TENBA
TENINT
T6p;‘lCK
T6REST
I6SSR
T6TSBA
16.1
16,2
76.3
T62DAT
T62DON-
T62REJ
TJ63REJ
T64RE.J
T65REJ
17
T7BFR
TTBUFR

025620
025655
026071
024734
025254
026164 G
027274
027260
027745
026220
027406
027250
030146
027270
027656
030034
026220
026522
026774
027314
027330
027330
027461
027560
030216 G
030742
030730
030252
031310
031131
030720
031221
030762
031055
031426 G
032352
032340
033227
031462
032406
033136
032330
033426
033047
033316
031462
051714
C32126
032372
032406
032461
032560
032653
v32751
033502 G
03566
035724
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SYMBOL

T7DATA
T7DTA
T7INT
T7L00P
T7HBF
T7NBA
TININT
T 7NNBA
TIPACK
T7PKT
T7RST
T7R1?
T755R
T755RM
7.1
17.2
17.3
T7.4
T8
T8BFR
T8BF 2
TBDATA
TBDTA
18L00P
TBNBA
TBNINT
TBPACK
T8PK2
TBREST
T8RTZ
T85Re

ABS .

LRRORS DETECTED:

TABLE

035650
035712
036450
033536
035744
036041
036357
036123
035640
035702
036566
036640
036270
036200
033536
034122
034514
035404
036714
037472
037542
037460
037530
036750
037562
040144
037450
037520
040324
040266
040070

046450
000000

000
001

VIRTUAL MEMORY USED:

DYNAMIC MEMORY .

ELAPSED TIME:
CZYKEA.BIC,CZTKEA/-SP=SVC/ML ,CZTKEA

4

TBSSR
TBTSBA
18,1
18.2
T82RE.)
TB3REJ
T84REJ
19
T98F R
T9BKGN
T9BLK
TS HAR
TICKRA
TOCONV
T9CT2
T90ATA
T90PR
T9GETS
T9HIAD
TIKT
T9LOAD
T Q0P
TIMSCI
TONINT
TINXH
TOPACK
T9P ARG
T9SETG
TOSWRT
T9TBE
TIWRTS

31240 WORDS
20060 WORDS
00:30:00
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040014
040222
036750
n37212
037622
037703
037733
040432
041712
042367
041744
043546
043326
042746
043140
041700
042546
042126
041732
041740
041734
040466
042271
042455
042637
041670
041736
043504
043436
042076
042202

( 123 PAGES)
( 77 PAGES)

19,1
19.2
19.3
T91L0O
192L00
1931.00
T947TST
UAM )
UNITN
UNREC =
Usl
WAITF
WC.IFA-=-
WC.IFE=
WC,IGO-
WC.IRE»
WC . IRW=
WC.IOT=
WC.ILT=
WC.I5SR=
Wt IED~
WF . IER=
WF . IMI=
Wf  IRE =
WF  IWF =
WF  TWR=
WF I3R-
Wt I4R=
WRTCHR
WRTERR
WRTMSG

040466
041036
041336
040610
041154
041404
041742
00020.
002150
000C06
004021
016744
000200
000002
000001
000010
000004
000100
0Q0C40
000020
000010
00v004
200200
000040
000020
000100
000002
000001
010152
005011
004754

G
G

G

XFERAS
XNXM

XORBF 0
XORFOR
XSTO »
XS5TY =
X512 =
XST3 =
X574 =
X5080T»
XSOCON
XSOEQT =
XSOIE =
XSOILA-
XSOILC=
XSOLET~
XSOMOT =
XSONEF «
XSOONL =
XSOPED=
XSORLL =
XSORI| G«
XSOTHK =
XSOVCK=
XSOWLE =
ASOWLK =
XS1CON
XS2CON
X53CON
XXCOMM
X$ALWA=

016434
017120
uN7246
0. 1364
Quuo6
NQO010
000012
000014
000015
000002
015022
000001
Q00040
000400
001000
020000
000200
002000
000100
000010
010000
040000
100000
000020
004000
000004
015067
015134
015201
003070
000000

(I RARAY A

X$FALS=
X$0FFSe
X$TRUE =
X1,COR~
X1.0LT=
X1.MBZ=
X1.RBP=
X1,SPA=
X1, UNC=
X2, 8UF =
X2, EXT=
X2 ,0PM=
X2.RCE=
X2 .REV~
X2,S5PA~
X2, UNI=
X2 ,WCF =
X3.DCK=
X3 . MB8Z=
X3 ,MOE =
X3,.0PI~
X3 REV=
X3 .RIB~-
X3,5PA~
X3, TRF =
X4 HSP=
X4 MBZ=
X4 RCE=
X4 TSM=
X4 ,WRC~

000040
000400
000020
020000
100000
017375
000400
040000
000002
000100
000200
100000
040000
000077
035400
000007
002000
000010
000006
177400
000100
000040
C00001
000200
000020
100000
017400
040000
020000
000377

SEQ 206



UStR ROCEENTATION ©01lE1
L .
USER 88 UHENFﬂT{BN NN b
USER DOCUMENTATION ....El
USER DOCUMENTATION .. .F1
USER DOCUMENTATION . . .G)
USER DOCUMENTATION ....H1
USER DOCUMENATION . .,.1I1
USER DOCUMENTATION ....J1
USER DOCUMENTATION ....K1}
USER DOCUMENTATION ... .1t
USER DOCUMENTATION .. M1
USER DOCUMENTATION ....M1
USER DOCUMENTATION ....B2
USER DUOCUMENTATION ....C2
USER DOCUMENTATION ..,.D2
USER DO UMENTATION ... .E2
USER DOCUMENTATION ....F2
USER DOCUMENTATION ....G2
USER DOCUMENTATION ....H2
USER DOCUMENTATION ....I2
USER DOCUMENTATION ... .J2
USER DOCUMENTATION .. .K2
USER DOCUM NTATION . ...L2
PROGRAM HEADER S ™

DEFAULT HARDWARE P-T....N2

SOF TWARE P-TABLE ....B3
SOF TWARE P-TABLE ....C3
GLOBAL EQM'ATES SECTI....D3
MEMORT MANAGEMENT DE... . E3
MEMORY MANAGEMENT LE..,.F3
TK-25 REGICTER AND P....G3
TK-25 REGISTER AND P....H3
TK-25 REGISTER AND P.,..I3
HOD5 REGTSTER AND P, J3
Ph 09 HEGTSTER AND B K%
TH 25 REGLSTER AND #, .. | &
TK-25 REGISTER AND P, .. M3
SPECTAL MACROS AND Q....N3

SPECIAL MACROS AND O....B4

GLOBAL DATA SECTION ... .C4
TSTBLK TEST DATA ... .D4
GLDBAL ENVINONMENT S. .. .EA4
GLOBAL TEXT MESSAGES... .F4
GLOBAL TEXT MESTAGES. .. .G4
GLOBAL ERROR REPORT ... .H4
PRITS5R . PRINT TSSR. ... I4
PRITSSR - PRINT TSSR....J4
PRITSSR - PRINT TSSR. .. .K4
PRIPKT - PRINT THE .. . .LA4
PRIPKT - PRINT THE ,...M4

PRIXOR - PRINT EXPD....B5
PRIEQU - PRINT BIT ....C5
PRIADD - PRINT MEMO....05
SPACE - SPACE RECO....ES
SPACE - SPACE RECO....

SPACE - SPACE RECO....GS5
WRTCHR - WRITE CHAR....HS5
REWIND - POSITION T..,.IS
CKRAM - COMPARE RA....JS
RAMER - READ AND DIS....K5
RAMER - READ AND DIS....LS
CKRAMZ2 - COMPARE RA....M5
CKMSG - COMPARE WR,,.,N5
CKMSG2 - COMPARE EX,,...B6
CKMSGZ2 - COMPARE EX....C6
CKMSG2 - COMPARE EX....D6
CKMSG2 - COMPARE EX....E6
ADDSSR - PRINT TEST....Fé6
FIF(:XP - PRINT FIFO ..,.G6
MSGSTAT - PRINT STAT....H6
MSGLOOP - PRINT I UP....I6
MSGS5UB - PRINT WHITE....J6
PRAMPKT - PRINT RAM ... .Ké
PRMESS - PRINT CONT, ., L6
PRMESS - PRINT CONT....M6
PRMESS - PRINT CONT,....N6
PRMSGEXP - PRINT ExP... .87
PRMSGEXP - PRINT EXP,...C7
PRBYTEXP - PRIMT ERR....D7
PRBYTEXP - PRINT ERR....E?
EXPREC - PRINT EXPD .. .F?
EXFBREC - PRINY EXPD....G?
RAMTADD - PRINTY TEST....H7
TIMEXP - PRINT TIME,,. I7
BADSSR - PRINT TSSR RN
GLOBAL SUBROUTINES S....K7
CHKAMB - CHECK TSSR. .. .L7
ENAINT ,DSBINT - ENAB....M?
INTR - INTERRUPT . N7
WAITF - WAIY FOR S, .. .B8
CHKTSSR - CHECK TSSR. .. .C8
XNXM - CHECK FOR ....D8
TSTLOOP - CHECK ITER. . .EA8
TSTSETUP - PRINT TES,, . .F8B
TSTEND - PRINT ERROD....G8
INCERK - TNCREMENT ... H8
CKDROP CHECK IF ., ., 18
KTON,KTOFF - EN...,.J8
SETMAP - SETUP PARG....K8
FILLMEM - FILL MEMOR....L 8
CHPMEHM - COMPARE ME. .. . M8
cmuf-” - CDMPARE HE IR R ‘NB

REGSAV - SAVE R1-RS,...B°¢
GETPAT - GET 8 BIT ....C9
GETSEL. - ISSUE MENU..,. D9
CHKMAN - CHECK MANU. .. .t"
ENVIRN - SETUP FREE....FS
KTINIT - SETUP KT11l....G9
PROTECTION TABLE .. H9
INITIALIZE SECTION .. I9
INITIALIZE SECTION .J9
INITIALIZE SEZTION ....K9
ADD AND DROP UNITS S....L9
ADD AND DROP UNITS §5....M9
CLEAN-UP AND REPORT ....N9O
CLEAN-UP AND REPORT ....B10
TEST 1: BUS RESET T1....C10
TEST 1: BUS RESET T....D10
TEST 1: BUS RESET T....E10
TEST 2: RAM TEST ....F10
TEST 2: RAM TEST ..61D
TES” 2: RAHM TEST . H10
TEST 2: RAM TEST ...I10
TEST 2: RAM TEST L LJ10
TEST 2: KAM TEST K10
TEST 3: CCMMAND REJ L10
TEST 3: COMMAND REJ, JHML0
TEST 3: COMMAND REJ....NlO
TEST 3: COMMAND REJ....811
TEST 3: COMMAND REJ....C1MH
TEST 3: COMMAND REJ....DI11
TEST 3: COMMANC REJ. .. .E1}
TEST 4: WRITE CHARA....F1l1l
TEST 4; WRITE CHARA....G1l1
TEST 4: WRITE CHARA....H11
TEST 4: WRITE CHARA,...I11
TEST 4: WRITE CHARA.....iil
TEST 4: WRITE CHARA., .. . K11
TEST 4: WRITE CHARA....L11
TEST 4: WRITE CHARA.., . Hi1
TEST 5: VOLUME CHEC....N11l
TEST S: VOLUME CHEC....Bl2
TEST 5: VOLUME CHEC....C12
TEST 5: VOLUM CHEC....D1l2
TEST 6: COMPLETION ....E1D
TEST &: COMPLETIULN ....F12
TEST 6; COMPLETION ....G12
TEST 6: COMPLETION ....H12
TEST 6: COMPLETION ....I12
TEST 6: COMPLETION ....J12
TEST 6: COMPLETION K12
TEST 6: COMPLETION Li2
TEST 7: BASIC PACKE LH12
TESTYT 7: BASIC PQCK.[;. ‘s ,NLB

TEST 7: BASIZ PACKE....B13
TEST 7: BASIC PACKE....C!13
TEST 7: BASIC PACKE,...D13
TEST 7: BASTC PACKE,....E13
TEST 7: BASIf PACKE,..,.F13
TEST 7: BASIC PACKE....G13
TEST 7: BASIC PACKE,....H13
TEST 7; BASIC PACKE,,..I1i3
TEST 7: BASIC PACKE....J13
TEST 7: BASIC PACKE,...K13
TEST 7: BASIC PACKE....L13
TEST 7: BASIC PACKE....M13
TEST 8: NUN-TAPE MD,...N13
TEST 8: NON-TAPE M0O....D14
TEST 8: NON-TAPE M0....Cl4
TEST 8: NON-TAPE MO, ...D1l4
TEST 8: NON-TAPE MO....El4
TEST 8: NON-TAPE MD....F1la
TEST 9; DMA MEMODRY ....Gi4
TEST 9: SUBTEST 1: G,...Hla
TEST 9: SUBTEST 1: G, ..I14
TEST 9: SUBTEST 1: G, .J1a
TEST 9: SUBTEST 2: M, LK14
TEST 9: SUBTEST 2. M, L14
TEST 9;: SUBTEST 3: C. ..H14
TEST 9: SUBTEST 3: C ...N14
TEST 9; SUBTEST %: C,...B1S
TEST 9: SUBTEST 3: C....TC15
TEST 9: SUBTEST 3: C....D1%
TEST 9; SUBTEST §: C....E15
TEST G: SUBTEST 3: C....F15
TEST 9; SUBTEST 3. C ...GIS
TEST 9: SUBTEST 3: C. .H15
TEST 9: SUBTEST 3: C. .I15
TEST 10: INITIALIZE . J15
TEST 10: INITIALIZE, .K15
TEST 10: INITIALIZE....LlS
TEST 10: INITIALIZE,...MI15
TEST 10: INITIALIZE....N15
TEST 10: INITIALIZE....Bl6
TEST 11: BASIC WRITE,...C1ls6
TEST 11: BASIC WRITE....Dlw
TEST 11: BASIC WAITE,...E1ls
HARDWARE PARAMETER C,...F16
SOF TWAPE PARAMETER C....0516
PAT_HA AREA . HiB
SYMB0L TABLE .. 116
SYMBOL TABLE 16
SYMBOL TABLF N )
~MBOL TABLE +aaalllb



