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RABSTRACT
THIS_PROGRAM WAS DESIGNED TO EXERCISE THE LPA-11XX SUBSYSTEM. IT
IS D VIDED INTO Tﬂg SECT g?s ;ﬂg F$§?E SEC ION EXE C?SES ERCH

%

N R TR te el B
pLechEetice BTGP ploncStogtgic, i EClTi BN

FRILED, THE USER SHOUL THE LPA/AD11K DIAGNOSTIC.)

THE SECOND PART THE D TIC SiGNED TO N_WITH US R
(?;3& MICRO-C H‘ % S §§sgetnno ONLY) TIME THAT MB8254

HE F
) INTERRUPT nna TRR LOGIC D. IF RNY PROBLE?S

OCCUR HAT THE
YO0 SOIM00D BEVR 10 CHREATES 11 B Wt e N B Hlon R

GOOD SCOPE LOOPS ARE HARD TO COME BY SINCE THIS PROGRAM MUST TRY
TO KEEP THREE PROCESSORS IN SYNC.

REQUIREMENTS

EQUIPMENT

1. PDP-11 FAMILY COMPUTER WITH 16K OF MEMORY (OR MORE) AND
CONSOLE I/0 FACILITIES (I.E. TTY

2. LPA-11X TO BE EXERCISED
3. (OPTIONAL) KWI1lL OR KW11P (IMPROVES PROGRAM EXECUTION)

STORAGE
THIS PROGRAM OCCUPIES AND USES 16K OF MEMORY.

NOTE
IF 20K OR MORE_MEMORY IS AVAILABLE, THIS
gggggﬂﬂ WILL RUN A/D SAMPLING AT MAXIMUM

SEQ 0003
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LORDING PROCEDURE

METHOD

STANDARD PROCEDURE FOR NORMAL BINARY_PROGRAM SHOULD BE FOLLOWED.
;gég nggocggngpxs SUPPLIED ON MULTI-MEDIA AND CAN BE LORDED BY

NON-STANDARD ADDRESS,VECTOR, CONFIGURATION

THIS PROGRAM IS SET_UP TQO CHECK AN _LPA-11X WITH STANDARD SET-UP
AS LISTED BELOW. IT IS IMPORTANT THAT IF THE EQUIPMENT RDDRESSES
VARY, THAT YOU ONLY CHANGE THESE LOCATIONS.

TAG RADDRESS  CONTENTS COMMENTS

Sew —— e e = - —————— —— e o o

$BASE : 001250 170460 ; ; BASE ADDRESS OF EQUIPMENT
SVECT1: 001244 000300 + s VECTOR LOCATION

THE FOLLOWING ARE A LIST OF DEVICE ADDRESSES. YOU MAY CHANGE THE
ADDRESS OF A _DEVICE ONLY BY MODIFYING THE FOLLOWING LIST. DO NOT
CHANGE ANY OTHER ADDRESSES!

AD11K: 1566 170400 ;AD11K RADDRESS.
KW11K: 1570 170404 ;KW11K RADDRESS.
DR11K1: 1572 167770 ;DR11K #1 ADDR.
RAAL11K 1574 170416 ;RALL DS,
AD11K2: 1576 170440 ;AD11K #2 $S-
DR11Ke: 1600 167760 ;DR11K Is ADDRESS.
DR11K3: 1602 167750 ;DR11K #3 RADDRESS
DR11KY4: 1604 167740 ;DR11K #4 ADDRESS.
DR11KS: 1606 166730 ;DR11K 85 RADDRES
ARL1: 1610 170400 ;AR11 ADDRESS.
LPSI1 lele 170400 ;LPS11 BRSE RDDRESS

SEQ 0004




SR1 INFORMS THIS DIAGNOSTIC AS TO WHAT DEVI
BUS. SR1 DEFAULTS TO 1 KWI1K AND 1 AD11K
IS DIFFERENT YOU MUST CHANGE THIS LOCATION.
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CES ARRE ON_ THE _I/0
IF YOUR CONFIGURATION

WORD BIT=1 OCTAL DEVICE
0 1ST AD11K
: 000002 13T KuiiK
z 000004 1ST DR11K
3 000020 2RO ADIiKw2
{0 g a8 ik
6 0001 gggsnvso
7 0002 DRI 1K
] 0004 4TH DR11K
g 001000 ggu DR11K
10 00 11
11 004 RESERVED
12 010088 LPSAD (LPS A/D)
13 0200 LPSKW (LPS REAL TIME CLOCK)
14 040000 LPSVC (LPS D/R)
15 100000 LPSDR (LPS DIGITRL J/0)
SR1: 1562 003 ;DEVICE PRESENT FLQG DEFAULT
:IS 1 KW1lK, 1 ADI1
SR2 INFORMS THIS DIRGNOSTIC AS TO HOW THE ocvrces SELECTED BY SRl
ARE SET-UP FOR TEST. WHILE NO SPECIAL SETUP IS REQUIRED TO RUN
THIS TEST THE DEPTH OF COVERAGE WILL INCRERSE IF SPECIAL SETUPS
ARE PERFORMED
WORD BIT=1 OCTAL FUNCTION
000001 11K HARS WRAP-AR uno MODULE.
8- 00 3211K 8l uﬁ? 330P BACK
3 00001 RAL 1K Hnsnggokgagg Ay (VISURL TEST)
A o
7 0002 DR11K ag HAS L cneLE
2] 0N00 DRI11K #4 HAS LOOP K CABLE
9 001000 DR11K #5 HRS LOOP BACK CRBLE.
10 002000 AR11 HAS GSO34 WRAP naouuo ODULE
11 004000 AR11 HAS SCOPE DISP& VISUAL TEST
14 040000 LPS-11 D/R HAS SCOP oxsanv (VISURL TESt)
15 100000 LPS-11 DIGITAL 170 HAS LOOP BACK CRBLE
SR2: 1564 0 ;DEVICE SETUP REG.

SEQ 000S
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS

BEFORE STARTING THE DIAGNOSTIC, SET ALL SWITCH REGISTER BITS AS
DESIRED, SEE SECTION S.1.

STARTING ADDRESS
200 START OF TEST

PROGRAM AND/OR OPERATOR ACTION

1. LOAD PROGRAM INTO MEMORY

2. LORD ADDRESS 200

3. SET SWITCH REGISTER TO DESIRED SETTING

4. SET UP LOCATIONS SRl: AND SR2: TO REFLECT THE SYSTEM
CONFIGURATION.

S. START PROGRAM

SEQ 000&e
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OPERATING PROCEDURE

SWITCH REGISTER FUNCTION

SWR BIT OCTAL FUNCTION WHEN SET
1S 100000 HRLT ON ERROR
i3 B20000 i
11 804088 {Nﬂigi 5 ? ITER E?IONS
10 002000 RUN ONLY DEDICRTED MODE USER MICRO-CODE
9 001000 RUN ONLY M LTé*?ER MOD USER MICRO-CODE
8 000400 RUN TEST SELE BY «
SCOPE LOOPS
IF AN ERROR OCCURS RND THE USER WISHES TO sCOPE THE ERROR SWITCH
REG, E SET_TO HALT ON ERROR. WHEN THE CPU IS

vaLicg, OV Emas, “SHLIGH Rec Bir, u (Loog o TESh) ouG s gl
CLERRED AND CPU SHOULD BE CONTINUED

NOTE

3R DT REPERTIBLE DUE 10 THE ACT THAT YHREE

B2 ;NCONISE CPUS ARE RUNNING TO GENERATE THE

SEQ 0007
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§.3 PROGRAM AND/OR OPERATOR RCTION

bs

WHEN THE PROGRAM IS INITIALLY STARTED IT WILL TYPE:
MD-11-DRLPR-R

THE FIRST “PRSS“ THROUGH THE PROGRAM IS QUICK VERIFY OR A
SHORT ONE. ALL OTHER PASSES WILL ITERATE ON EACH SUBTEST
UNLESS INHIBITED.

THE PROGRAM PERFORMS TESTS ON THE KMCll.
THE PROGRAM PERFORMS TEStS ON THE MB200-YC AND MB2SH4.

ggERPﬂggRQH TESTS ERCH OPTION ON THE I-0 BUSS SELECTED BY THE

THE PROGRAM_ LOARDS_ USER_MICRO-CODE INTO THE KMCII  AND
EXERCISES TOTAL LPAII-KX SYSTEM.

PROGRAM END PASS.

NOTE

ON ALL EVEN PASSES THROUGH THE PROGRAM, THE
PROGRAM SELECTS MULTIUSER MICRO-CODE FOR USER
MICRO C AND ON ALL ODD_NUMBERED PRSSES
THE PROGRRﬁ SELECTS DEDICRTED HODE MICRO-CODE
FOR USER MICRO-CODE. THE OPERATOR MAY INFORM
THE PROGRAM TO ONLY RUN_ ON__VERSION OF

USER-MICRO-CODE BY USE OF THE SWITCH REGISTER
(SEE SECTION 5.1

SEQ 0008
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SEQ 0009

6.0 ERRORS

6.1

~
(=]

ERROR PRINT-OUT

PRINTOUT VARIES WITH THE ERROR DETECTED THE ERROR PC TYPED OUT
IS THE ACTUAL LOCATION OF THE ERROR C

THE FOLLOWING IS A LIST OF LABELS RSSOCIATED WITH LPAll
FUNCTIONAL ERROR.

TSTWD - TESt IN WHICH THE ERROR WRS DETECTED.
USINO - USER JOB NUMBER ASSIGNED TO THE JOB BY THE MICRO-CODE.
ALPCO - LPAll CONTROL OUT REGISTER CONTENTS.
ALPCI - LPA1l CONTROL IN REGISTER CONTENTS.
ALPSO - LPAll STATUS OUT REGISTER CONTENTS.
NOTE
ERROR REPORTS nnv OR MAY NOT SPECIFY A
DEVICE. IF THAT DEVICE IS NOT
NECESSARILY THE rnﬁLrv UNIT. HOWEVER, IT IS
THE DEVICE UNDER TEST WHEN THE ERROR WRS
DETECTED. FOR FURTHER INFORMATION, THE
OPERATOR MUST CONSULT THE LISTING.
RESTRICTIONS
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MISCELLANEOUS

POWER FARIL

THIS PROGRAM WILL NOT SUPPORT POWER FRILURES, IF A POWER FRILURE
OCCURS, YOU MUST RELORD AND RESTART THIS PROGRAM.

XXDP,ACT,APT

THIS PROGRAM IS CHAINABLE UNDER XXDP, ACT, OR APT. ALTOUGH "APT
HOOKS™ HAVE BEEN INSTALLED, THEY HAVE NOT'BEEN TESTED.

EXECUTION TIME

THE EXECUTION TIME WILL VARY BETWEEN CPUS. EXECUTION_ TIME ALSO
VARIES WITH THE NUMBER__AND TYPE_ OF OPTIONS ON THE LPAR-11XX
SYSTEM. THE APPROXIMATE TIMES ARE LISTED BELOMW:

1.0 MINUTE (60_SEC) -NO ERRORS~-ITERATIONS INHIBITED
3.0 MINUTE (180 SEC) -NO ERRORS-WITH ITERATIONS.
(LISTED UNDER MIS.)

SEQ 0010
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8.4 LPALl (SYSTEM) DIRGNOSTIC SUMMARY

DIAGNOSTICS FOR THE LPAl1l ARE WRITTEN AT_THREE LEVELS: (1) TOTAL
PDP-11 SYSTEM, (2) LPAll SYSTEM; AND, (3) LPAll OPTIONS.

LEVEL 1, IS DESIGNED TO ISOLATE A FRILURE TO THE LPAll SYSTEM. |
ALL ovrions ON THE PDP-11 ARE EXERCISED.

(5152 SIECPPBIICS PUPTELALTEIHAS Jor P HOHYIRR, OPLID

AN GENERALLY TELL WHICH OPTégﬂ DIRGNOSTIC

S e oni e B 50t oo TR0, Y 102K |

ARBITRATION ERRORS WILL NOT BE DETECTED BY THIS DIRGNOSTIC

LE DIRGNOSTICS AID IN DETERMINING IF THE ERROR WAS 1IN
FRC ON HE OPTION THE DRLPA SPECIFIED. THE USER MAY “LOOP* ON
WITHIN LEVEL THREE, THERE

GROUPS _OF

T THE FI T X RR“ WORK BY THE
éeﬁ"g Setn Rl ~GEOUEREE 2 é'é's Bo "ROT -CHECK
ARBITRATION REQUIRE EXTRA TIME FOR EXECUTION. THE SECOND
GROUP (GROUP "B") REQUIRES THAT THE USER RECONFIGURE THE PDP-II
LPR EHI/O TH&S RECONF IGURATION INVOLVES CABLING THE UNIBUS TO THE

THE DIAGNOSTIC FOR THE M8254 FALLS INTO THE GROUP “B™ CRTEGORY.

8.5 LPAll VERSION 3 MICRO-CODE ERROR SUMMARY

MICRO-CODE ERRORS DFINED RS ANY ERROR RET RNED TO THE USER BY
THE MICRO-CODE THRO THE LPAl11 STATUS REGISTE

WITHIN THE DIAGNOSTIC WE CHECK TO BE SURE THAT WE CAN GENERATE

SOME Hsg RRORS. OTHERS MAY COME UP AT ANY TIME WHILE THE
LPRII-XX MICRO-CODE IS BEING RUN.

8.5.1 FATAL HARDWARE ERRORS
THE FATAL HRRDHRRE ERRORS CONSIST OF DRTR ERRORS IMPROPER STARTUS

DURING THE

1n7£5L129§iou OF THE Lgﬂll guasvsrén OR ounxuc ius RNCESSING OF
SUBSEQUENT A WILL BE TRANSFERRED AND T'E LPRll NILL

NOT RESPOND TO ADDT xonnL co ANDS FROM THE PDP 1 All

Hggzl?i RE-INTIALIZED PRIOR TO RCCEPTING ANOTHER COHHRND ROH THE

THESE ERRORS MAY COME UP IF THERE IS AN RRBITRATION ERROR.
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SEQ 00l2

8.5.2 START REQUEST ERRORS

START R RRORS CONSIST OF ERRORS DETECTED BY THE MASTER
DmING THE Eagsgssg ? 2 NEW PDP-11 COMMAND TO THE LPAI1L.

8.5.3 USER REQUEST ERRORS

SR e G g

REQUESTS ERROR CODES FROM 240 TO 247 ME GENRATED BY THE MASTER

GERERESEEE 80" ONB1 78R8 BEPERreb™oN rAE s Ale AYdnoPHBorEEta ARD
SFE

D TO THE CSR OF THE MASTER. IN THE MULTI REQUEST MODE
THE USER_FOR_ WHICH THE ERROR N’Pbl;? 55 IDENTIFIED BY THE USER
INDEX CODE OF THE CONTROL OUT WORD .

8.5.4 NORMAL STATUS RETURNS
STRT § NORMAL STATUS RETURN'E' ?Rgi IMIC%EEB?‘Y em%ég - i&i
Ly L Ly
e e 8 vgéﬂ‘z&’m‘%ﬂd -,
¢ VLS B S e SR R

BUFF TION I THE ASSIGN

T E 0
T RE A R T T e T §§'*'*""
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SEQ 0013

THE LPAl1-KX DIAGNOSTIC KIT WILL INCLUDE:

OPTION

LPRL11-KX

MB2SH4
RALL-K

ARL1-K

DRI1-K

KWll-K

LPSl11

AD11-K

Me200-YC

0 ® P O ® ® P P P O P O DP OD ODO®M>™»®™D®K D® D

MD-11-DRLPA

MD-11-DRLPN
MD-11-DRLPB
MD-11-DZAARC
MD-11-DRLPC
MD-11-DRLPD
MD-11-DRLPE
MD-11-DZARA
MD-11-DZARB
MD-11-DZARC
MD-11-DRLPF
MD-11-DZDRG
MD-11-DRLPG
MD-11-DZKWK
MD-11-DRLPH
MD-11-DRLPI
MD-11-DRLPJ
MD-11-DZLPC
MD-11-DZLPD
MD-11-DZLPI
MD-11-DRLPK
MD-11-DZAD.
MD-11-DRLPL

MD-11-DRLPM

DIARG. TITLE

LPARL11-KX SYSTEM

MB8254 (IPBM) DIAG.
AA11-K DIAG.
RAR11-K DIRG.
LPA/ARL11 DIARG. #l
LPR/AR11 DIARG. #2
LPA/ARL1 DIAG. #3
AR11 DIAG. 41

AR11 DIAG. =2

QR11 DIRG. %3
LPA/DR11-K DIRG.
DR11-K DIARG.
LPA/KW11-K DIAG.
KW1l1l-K DIRG.
LPA/LPS11 DIARG. #l
LPA/LPS11 DIAG. #2
LPA/LPS11 DIRG. #3
LPS11 DIARG. %1
LPS11 DIRG. &2
LPS11 DIARG. %3
LPA/AD11-K DIRG.
ADL11-K DIAG.

LPR/MB8200-YC BASIC
MICRO-CPU R/W TEST

LPA/MB200-YC
JMP+ROM REARD TEST
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8.6 LPA-11 VERSION 3 MICRO-CODE ERROR LIST
EERERERERRERERERREREE FATAL HARDWARE ERRORS  SXEEEEXEEXEEXFEERRER

322 === RDORES§OSERNON-EXISTENT DEVICE
340 --- SL LOW
341 --- MARSTER FIFO n;no 7/ WRITE ERROR

1/0 IME O?T
343 --- TER INITIAL CONDITION ERROR

BY ——— STS? STATUS

BYT — T

MASTER 7 SL &R

BYTE & ==~ TER VERSION NUMBER

BYTE 7 --- SLAVE VERSION NUMBER
345 --- SLAVE COLD START TIME-OUT
346 --- FRATAL SLAVE ERROR

BYTE 6 --- 200 --- SLAVE FIFO REARD 7 WRITE ERROR

e0l =--- KWll-K CLOCK "R"™ OVERRUN
202 --- SLAVE FIRMWARE FIFO SEQUENCE ERROR

347 --- FPRTH DRATA ERROR

BYTE 6 --- BRD VALUE

BYTE 7 --- EXPECTED VALUE
350 --- FIFO DATA ERROR

BYTE § ===~ v

UE
BYTE 7 --- EXPECTED VALUE
ERERRERREEXTRRXRERREE START REQUEST ERRORS 383633 3 36 3 3 3 3 36 3 3 3 36 36 3 3 3 %

300 --- NO_ROOM_FOR_REQUEST

301 --- ~G0" SET WITH "RDY IN" CLEAR

302 --- MULTI-USER T UITH GEDICATED MODE MICRO CODE LOADED

304 --- DEDICA QUEST WITH HULTI-USER MICRO CODE LOADED

306 --- "START WITH NO ~INITIALIZE"

310 --- MULTIPLE ~INITIALIZE® COMMANDS

31§ - B IFIED FOR REQUEST DCSCRIPTOR ARRAY

316 - SINITIACIZE~ WITH VERGION 2PECIETED

320 --- ZSTARTZ FOR DEVICE NOT IN CONF IGURATION

382 --- ~START= WITW ILLEGAL FUNCTION SPECTFIED

304 --- NON EXISTANT MEMORY IN REQUEST DESCRIP.OR ARRAY

325 --- 00D ADDRESS SPECIFIED FOR BUFFER OR USER STATUS WORD

386 --- DEVICE NOT F N 1/0 BUS DURING "INITIALIZE™ COMMAND
BYTE 6,7 --- ADDRESS OF NON EXISTANT DEVICE

SEG 0014
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REERREERRERERRERERRERE USER REQUEST ERRORS #¥EEXEEEEEEEXNEERERER
240 ===~ NON FnTﬂL ERROR COUNT EXCEEDED

Rl == TRAT
QU — NON EX STRN HEHORY IN RANDOM CHANNEL LIST

i R—
7 méggawT nocx gpggn IR ueeRPsTatus worD

eN? ===
gg% ;; ﬁﬁ:ﬁi{-é?‘!g@fiﬁ% FOR REGUEST

E99 === NON EXISTRN CHANNEL OR DEVICE
260 --- MULTIPLE EXTERNAL TRIGGER DIGITAL OUTPUT REQUESTS

ERERERERERARRRRREEEE NORMAL STATUS RETURNS SHEXEEEREEEXEREEREEEE

000 --- START REQUEST PROCESSED
001 --- BUFFER FUL
002 --- BUFFER OVERRUN 7/ UNDERRUN

SEQ 0015
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SEQ 0016

8.7 LPA-11 (KMC-11) REGISTER DEFINITIONS

THE CONT STATUS INFORMATION, TRANSFERRED BETWEEN THE
PDP-11 ﬁg&augﬂauo THE LPA-11 suasvsrtn 1S STORED IN THE CONTROL

AND STATUS REGISTERS ccsn) or TER MICROPROCESSOR (M8204).
THE CSR’S CONSIST Ea e-gé svr xnpusnsnrso AS FOUR
16-BIT WORDS OF HULTI anobn (RAM’ 5) THE CSR
LOCATIONS RRE ADDRESSABLE FROM EITHER THE PDP- R THE neaog

PéEEgSEOCESSOR PROGRAM. THE UNIbUS ADDRESSES FOR ERCH CSR IS

MASTER MICROPROCESSOR CSR

s PRSI, UNIBUS _ MuM__ s
0 (LOW) 76 XXx 0 LPCI 1
1 (HIGH) 76 XXX 1 MAIN 1
2 (wow 76 XXx 2 LPCO 2
3 (HIGH) 76 XXX 3 LPSO 2
4 (LOW) 76 XXX 4 LPADL 3,
S (HIGH) 7B XXX § 4
6 (LOW) 76 XXX 6 LPMSI 4
7 (HIGH) 7B XXX 7 4
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CONTROL IN (BYTE O)

THE CONTROL IN BYTE CONSISTS_OF 8 BITS_AT ADDRESS 76XXX0 USED _BY
THE POP-1I PROGRAM TO INITIATE THE TRANSFER OF COMMANDS TO_THE
LPA-11 SUBSYSTEM. THE FORMAT AND DESCRIPTION OF BYTE INFORMATION
IS SHOWN ON FIGURE B-1.
!
e BYTE 0 ---======= >i
[} ]
T —— —
i o+ 1 2 2+ ¢ 1 i ADDRESS
i7ipisgiyiziagilipl 76xxx0
SR e gl R Rl
READY IN -=-=-- : N/ : : : --=-= GO BIT
IN INTERRUPT seteei i i i ieeeeees UNDEFINED RDA EXT
ENRBLE : o MEMORY ADDRESS
UNDEF INED =--==m==m=mmmuc g e —— (BA1G)
e ———— (BA17)
FIGURE B-1

CONTROL IN (BYTE O)

SEQ 0017
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DESCRIPTION

GO B*T- INTIAL CONDITION IS LOW (0). SET TO_ HIGH (1)

PDP-11 PROGRAM TO INDICATE THAT A VALID REQUEST
DESCRIPTOR ARRAY (RDA) ADDRESS IS AVAILABLE FOR
PROCESSING BY THE LPA-11. CLERRED LOW 0) BY THE
?g?;%R EEICROPROGRRH AFTER THE USER'S REQUEST IS

READ - LPA-11 MICROPORGRAM
WRITE - PDP-11 PROGRAM

NOT SPECIFIED

BUS BA

ADDRESS (BA16,BR17) - EXTENDED MEMORY BITS FOR
ggogggt DESCRIPTOR

BR
ARRAY (RDA) ADDRESS (BYTES 4 AND S)

READ - PDP-11 PROGRAM
WRITE - PDP-11 PROGRAM

NOT SPECIFIED (MST BE LOWD)

IN INTERRUPT ENABLE - INITIAL CONDITION IS LOW (0)
SET TO HIGH cé Rgv POP-11 PROGRAM TO snneLE INTERUP
REQUEST TO BE GENERATED WHEN THE RERDY BIT 07, I
HIGH (1) OR DURING A LOW TO hIGH mansmbn.

R? 1 PROGRAM
WRITE PDP-ll PROGRAM

AN INTERRUPT OCCURS AT VECTOR ADDRESS +4. A _ _READY IN
INTERRUPT Y OCCUR EITHE HHEDIRTELY OR AFTER A USEC
DELAY. THE LPH- 1 HIhE ouT INTERRUPT OR OUT
STATUS BEF ADY IN BIT IS SET IF BOTH ARE

PENDING SIMUL TANEOUSL

READY IN - INTIAL CONDITION IS LOW O. SET TO HIGH (1)
BY MICROPROCESSOR WHEN READY TO ACCEPT USER'S REQUEST.
CLEARED LOW O AFTER REQUEST IS GRANTED.

RERD - PDP-11 PROGRAM
WRITE - MICROPROCESSOR

SEQ 0018
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MAINTENANCE (BYTE 1)

THE MARINTENANCE BYTE_IS AN EIGHT BIT, HIGH BYTE AT ADDRESS 7BXXX
WHICH CAN BE MONITORED BY THE PDP-11 PROGRAM DURING DIAGNOSTI
FUNCTIONS. REFER TO THE PROGRAMMING SECTION 4 OF THE KMC-1
MAINTENANCE MANUAL FOR A DESCRIPTION OF THE BITS NOT DEF INED.
FIGURE 8-2 SHOWS THE BIT CONFIGURATION ON THE MAINTENANCE BYTE.

1
C
1

' ' ' ' ' ' 1 ' QADDRESS
i 163 149 138 123 111 1089181 7BXXX]
SN RN R e R T
RUN =====meec i i i i i -—-- STEP UP
i i ; i i
RESET ========-mnl : : : | e—— ROM O
CRAM WRITE ===========- : : mm——mm————— ROM 1
UNDEFINED -==========m===cel  cocececeeecce—e——e ENABLE
ARBITRATION
FIGURE 8-2

MRINTENANCE (BYTE 1)

SEQ 0019




BIT

8,9,10
11

12,13
14

1S
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DESCRIPTION

—_— e - — - - ——

REFER TO KMC-11 MAINTENANCE MANUAL

ENRBLE ARBYTRATION - SET HIGH (1) BY POP-11 PROGRAM TO
ATE __NON_PROCESSOR

SRasy, oet) A flp Reauscre S} Sk, e S

LOW (0) BY PDP-11 PROGRAM THE ARBITRATION LOGIC
INHIBITE

READ - POP-11 PROGRAM AND MICROPROCESSOR

REFER TO KMC-11 MAINTENANCE MANUAL

RESET - SET HIGH (1) BY PDP-11 PROGRAM TO CLEARR ALL
PERTINENT REGISTERS IN THE LPR-11 SUBSYSTEM.

READ - LPA-11 MICROPROGRAM
WRITE - PDP-11 PROGRAM ONLY

REFER TO KMC-11 MARINTENANCE MANUAL

SEQ 0020
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CONTROL OUT (BYTE 2)

THE CONTROL OUT BYTE _CONSISTS OF 8 BITS AT ADDRESS 7BXXX2 AND IS
USED BY THE LPA-11 TO INDICATE TO THE PDP-11 THE AVAILABILITY_OF
THE LPR STATUS INFORMATION. THE FOMAT AND DESCRIPTION OF THE
BYTE INFOMATION IS SHOWN ON FIGURE 8-3.

S
I

[}
e BYTE  ===---ceee >i
i ]
P ——— [}
i 1+ o+ ¢ ¢ ¢ ¢ 1 i QDDRESS
i7ipigiyigiaiiol 7pXxXxe
A e PR A
READY OUT ===-- : \\ // : : --=-= USER INDEX
OUT INTERRUPT eeeei N/ L uIDO O
ENRBLE ' '
I e uIDO 1
UNDEF INED ====m==mmmm- ===
FIGURE B8-3

CONTRIOL OUT (BYTE 2)

SEQ 0021
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0,1.2

3,4,5

~
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DESCRIPTION

AN OCTRL CODE_ (0-7) ARSSIGNED BY THE
OCESOR IN THE MULTI REQUEST MODE TO
TATUS AS RELATED TO UP TO EIGHT USER

USER’S INDEX -
MASTER MICROPR
INDENTIFY THE S
REQUESTS.

NOT SPECIFIED

OUT  INTERRUPT _ ENARBLE - SET HIGH (1) BY MASTER
MICROPROCESSOR PROGRAM TO ALLOW AN _INTERRUPT REQUEST TO
BE gENERRTED AT VECTOR +00 WHEN THE REARDY OUT (BIT 07)

WRITE - PDP-11 PROGRAM

READY OUT - SET HIGH (1) BY THE MASTER HICROPROCESSOR
PROGRAM TO INDICATE THAT THE LPA-11 SUBSYSTEM HAS
STATUS INFORMATION FOR THE PDP-11. CLEARED LOW (Q) _BY
THE PDP-11 PROGRAM TO ACKNOWLEDGE THE RECEPTION OF THE
LPA-11 STATUS INFORMATION.

READ - PDP-11 PROGRAM
WRITE - PDP-11 PROGRAM

SEQ 0022
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USER INDEX CODE

R U R INDEX c IS C
STAT I
HE

Y THE LPA-11 TO IDENTIFY THE
S RELRTED TO ONE OF EIGHT USER’S
Ig Rﬂ R# CODE FORM O - 7 AND__IS
THE REQUESTS ARE GRANTED.
VRRIRBLS NDEX TO IDENTIFY FURTHER
I THE USER’S INDEX CODE IS

T
E CONDITION IN LPA-11 WHICH
IRRT REQUEST ERRORS WHICH OCCUR

w
g
v
-

STATUS OUT (BYTE 3)

THE STATUS OUT IS AN 8-BIT, HIGH BYTE AT ADDRESS 76XXX3 WHICH
luoxcnr s STATUS sagg ERROR CONDITIONS TO THE PDP-11 PROGRAM

ESTABLI NT OF USER STS OR ING THE TRANSFER
SH 2 TT¥§ nsﬁgf¥sor“¥£ ¢ SI IEE §§an HARDWARE ERRORS
FATAL Egggks WHICH INDICRTEHEPEC FIC ST ? CONDITIONS WHICH HAVE
0cC D. THE HALT CONDITION PREVENTS THE LPA-11 FROM TIN
ANY ir us;n ng STS OR rngn T ERRING ANY DATA TO OR
FROM THE -11. HE US OUT BYTE CONTRINS FIVE E CODE
BITS B - 12, TWO ERROR STATUS BITS 13,14 AND FATAL ERROR
INDICATOR, BIT 15, AS SHOWN ON FIGURE 8-4., THE ERROR CODES
LISTED ON TABLE' 8-1, 8-2 AND 8-3 ARE GROUPED AS SHOWN ON THE
STATUS OUT BIT CONFIGURATION.

! RADDRESS
! 7BXXX2

: : : : ERROR CODE
ERROR TYPE ---- :

ERROR STATUS -------

£ W v - 0O

FIGURE B-4
STATUS OUT (BYTE 3)

SEQ 0023
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BIT DESCRIPTION

—— - — e — -

1% FORMeR "Befines “rig eRRoR Coob Tnbicafto o¥-rae ERRon
STATUS O (BIT 14) AND ERROR STATUS 1 (BIT 1).

R? PROGRAM
WRITE - HRS ER MICROPROCESSOR

13,14 ERROR STATUS O AND 1 - INDICARTES THE CONCITIONS FROM
WHICH THE ERROR OR STATUS ORIGINATED

NRITE - MASTER MICROPROCESSOR

1S STATUS/ERROR_INDICTOR - A SINGLE BIT WHICH INDICATES
STATUS OR FATAL ERROR CONDITIONS REQUIRING ATTENTION.
gTEIGg (1) INDICATES AN ERROR AND R LOW (0) INDICATES

RERD - PDP-11 PROGRAM
WRITE - MASTER MICROPROCESSOR

ERROR/STATUS CODES
THE ERROR/STATUS CODES INDICATED BY THE STATUS OUT BYTE 3 ARE
DEFINED AS FATAL HARDWARE ERRORS STRRT REQUEST ERRORS, USER
REQUEST ERRORS AND NORMAL STATUS RETURNS

THE ERROR/STATUS CODES RS _LISTED ON THE FOLLOHING TABLES INCLUDE
ALL EIGHT BITS STARTING AT BIT O TO BIT

SEQ 0024
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REQUEST DEScRIPTOR ARRAY ADDRESS (BYTE 4 AND 5)

THE BUS ADDRESSES OF THE REQUEST DESCRIPTOR QRRRYS (RDAR) IN_ THE
PDP-11 HEHORY ARE _ CONTRINED HITHIN BYTES ND 5 OF THE LPA-11
CSR. BYTE 4 AND S EACH_CONTARIN BD (BROO-BRO7 _AND
g??g—?sé?é 2§DSHOHN ON FIGURE 8 5 AN E 0 CONTRINS TWO ADDRESS

b
R BYTE 4 ------=--- >
Ty r 1 1.1 1.1 RDDRESS
i7ipigigigiagiliol 76xxx4
L e e — BROO
]
e BYTE § ====mmmmm=mmmm 3

i ! ' ! : ! * ' i QADDRESS
! 15 1 14 ¢t 130 120 11 ' 10 Y 9 ' B ! 7BXXXS

FIGURE B-5
REQUEST DESCRIPTOR RRRAY ADDRESS

BIT DEScRIPTION

———— —— e - - ——— —

0-7 BROD-BRO7 - LOW BYTE OF THE RDA ADDRESS IN PODP-11
MEMORY

8-15 BAOB-BA1S - HIGH BYTE OF THE RDA ADDRESS 1IN PDP-11
MEMORY.

SEQ 002s
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MARINTENANCE STATUS (BYTE & AND 7)

THE HRINTENGNCE STATUS, BYTES 6 AND 7, ARE LISTED ON TABLE 8-6
AND INDICATE _THE SPECIFIC STATUS AND__ERROR CHECK VALUES
ASSOCIATED WITH THE FATAL HARDWARE ERRORS DEFINED ON TABLE 8-2.

OHEFEgURE 806 THE LOW AND HIGH 8-BIT ERROR STATUS CODES ARE SHOWN

) [}

P (mmmmmmmmee BYTE & ---------- >

i i

iy T 1 1 1 1 1 i ADDRESS
P 7ipisiyizigiliogl 7eXXXB

i ADDRESS
i 7BXXX7

FIGURE B-b
ERROR STATUS (BYTES & AND 7)

SEQ 00286
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Page 27 |
SEQ 0027
8.8 MICRO-CODE PROGRAMS
TPERE RR$ PRRATE MICRO-CODE PROGRAMS LOADED INTO THE KMC1l i
E Ng HE COURSE OF THIS DIAGNOSTIC. A BRIEF DESCRIPTION OF |
RCH FOLLOWS. ’
8.8.1 DRLPX1

THIS IS THE FIRST MICRO-CODE PROGRAM LOADED INTO THE KMCll. ITS
FUNCTION IS TO VERIFY PROPER OPERATION OF THE KMCll BOARD. IT
WILL PERFORM CRAM READ/WRITE TESTS, BRANCH TESTS, ALU TESTS, NPR
TESTS, AND INTERRUPT TESTS. IF THE KMCI1 IS FOUND TO BE FAULTY,
THE OPERATOR MUST ABORT DRLPA AND RUN THE KMC11 DIAGNOSTICS.

B.8.2 DRLPXO

THE MICRO-CODE PROGRAM "DRLPXD™ IS LOADED INTO THE KMC1l AT__THE
ONSET OF TEST 3. DRLPX0 PROVIDES COHHUNICRTION?TFR?ILITIEB

BE WEEN THE KHCII AND_THE SLAVE MICRO-PROCESSOR S US
DURING TESTING OF THE SLAVE MICRO-PROCESSOR, THE IPBM, AND THE

OPTIONS ON THE I-/0 BUS.

' 8.8.3 USER MICRO-CODE

| THERE ARE TWO SEPARATE USER MICRO-CODE PROGRAMS LOADED  INTO  THE
| MULTI-USER. THEIR FUNCTION IN RELATION 10

' K"%élbxncggg%?c %3 ?gosxsncxse THE OPTIONS ON THE 1-0 BUS.
| BRIEF DESCRIPTION OF EACH FOLLOWS.

, DEDICATED MICRO-CODE

5 THIS PROGRAM ALLOWS HIGH SPEED SAMPLING OF Q/D DEVICES ON THE 170
= BUS. ONLY ONE JOB CAN BE RUN AT ANY GIVEN TIME.

MULTI-USER MICRO-CODE

NHEN RUNNING HULTI-USER MICRO-CODE, ANY NUMBER OF JOBS FROM ONE

TO EIGHT MAY BE RUN AT THE SAME TIME BY THE LPAll SUBSYSTEM. THE
JOBS MAY BE DIGITAL INPUT, A/D SAMPLING, AND/OR D/R CONVERSTIONS.




8.9

ILLEGAL INTERRUPTS ON START

NCE THE KMCll CAN INITIALIZED UNTIL TES
§£OGEE ge Hééi EXIS S HE POSSIBILITY THAT PREVI

MI cno-cobe WILL CRAUSE A PROCESSOR INTERRUPT. TH
53359?550 BY A PROCESSOR HALT AT THE KMCil 1IN

IN ORDER TO _CORRECT THIS PROBLEH THE OPERRTOR HUST MANUALLY
LEAR ALL FOUR KMC11 N BY ONE

E THE U
Pouk ﬂgﬂggcuﬂfvg SERBDEOE§$ F T KMC11 AND DEPOSITING gsﬁo

THE PROGRAM CAN THEN BE RESTARTED.

SEQ 0028
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MAINDEC ~-11- DRLPR-R MACY1l 27(654) 13-DEC-?7 12:58
DRLPA.P11

=00 000
Sm(il

.—o-o—.—o-at—.-o—b-o—
R el T

(= L

1876

TABLE OF CONTENTS
AT SWITCH SETTINGS

R

BR?IC INITIONS

RCT1

gPT BLOCK

OMMON TRGS

APT MAILBOX-ETRBLE

e Poxu:%:lzggLs SEBERRBEBERENY
SAI T 0EVICE "PRESENT "REC
SESREENESANREENENARNENNEES
ENSNBRURONNORUNENRANRERIN
SRe DEVICE SET-UP REG
SESEREREREBERENENNRNANNNS

3636 30 3 3638 3 36 38 36 36 336 3 36 383 36 36 36 36 3 3 36 3 98 3% 3 36 3 3 3% 36 3 36 3 3 3 36 3 3 3 3 3 3 3 3 % %

LPR-11 1,0 BUS DEVICE ADDRESS DEFINITION AND LIST
it isssaas T I T 2 BEE PR P 2 A e 2 e R a e PR e

ggxx-x
11-K

DR11K :é g

DR11K S

DR11K 83 ADDRESS

DR11K #4 ADDRE

DR11K ADOR

KWllK ADDRES:

AR11 ADDR

LPS-1 g - .

INITI OMMON TAGS

TYPE PR NAME

GET VALUE FOR SOFTWARE SWITCH REGISTER

T1 *TEST ITY OF THE KMC-11

T2 *TEST - S

Kﬂc-éi MICRO-INITIALI ON.

KMC-DIRG. -TEStS WRITE ONES TEST

KMC-DIRG -TESt un*vg ZEROES TEST

K T EST

K -TEST o4 27

KMC- -TEST #S T ZERO TRANSFER

KMC-DIRG SUB-TEST #6 NPR TEST ONES TRANSFER.

KMC-DIRG SUB-TESt 87 INTERRRUPT TEST.

13 *T AVE “§ PROCESSOR START

¥%PHASE 2 / TESTING.

™ ¥TEST DATA # BACK THROUGH IPBM,MB8254 MODULE
ggnss ’ gf Egé sT "?' 11-K OPTION

6 /7 vt T grzggxx-x 8=TION

17 I1/0 DEVICE TEST-KW11lK OPTION

T10 #TESL THE DRI1K OPTION,#1, IF “SR1™ BIT 2=1(SET)
T1 %TEST T {1« 7 ,og, F “SR1” BIT ;:1(3 T)
T1 ¥TEST T i“ TION 83, IF “SR1”™ BIT 7=1(3ET)
T1 ¥TEST T 11K OPTION. #4. IF ~SRi™ BIT 8=1(SET)
T14 ¥TEST THE DR11K OPTION.#5. IF "SR1" BIT 9=1(SET)
715 %¥TESt THE RA-11 OPTION. IF “SR1™ BIT 3=1 (SET)
Ti6 10 DEVICE TESt-RR11 OPTION

SEQ 0029
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DRLPA.F TABLE OF CONTENTS

3285 T17 I/O vxcz TEST-RR 1 CL8PK OPTION

3407 120 IF “SR1" BIT 10=1 (SET

3555 121 lTEST THRT T DI Av A SQUARE, SELECTED BY azr 10 OF SR1,SR2
606 T2 1/0 }gs - 1 A/D OPTION

3733 T2 1/0 v LOCK TION

3858 T24 %TES 1 BIT 15=1(SET)

4004 125 *TEST ¥us L aon xr “SR1™ BIT 14=1 (SET)

4158 126 %TEST T LPS D/A CAN DISPLAY A SQUARE _

Y212 127 *T gt THAT THE ARL1K & CAN o&aanv A SQUARE, SELECTED BIT 3 IN SR1,SR2
4265 130 *TESt THAT £ ODE CAN BE STARTED

4324 131 %¥TESt FOR c

4372 132 *TEST THAT MWE CAN r; ERROR CODE 314

:ggg ;gg :} 3775”“7 Vv LIS ch BE VERIFIED

4588 135 %¥TRY TO Ennoa cggf 315

4647 136 %*TEST IN T

4703 137 ¥TEST THAT THE LPR-SYSTEM C CAN BE STARTED

4759 T40 !Tig THAT THE MULT " 385 H}LL EXERCISE DR11K #1

4873 T41 %*TEST THAT THE MULT » - WILL RCISE DR11K #2

4987 ™2 nrsgc THAT THE MULTI- m -C H}LL RC Bn11x %3

5101 T43 *TEST THAT THE MULTI- MICRO-C WILL RC RI1IK #4

5215 THY %*TEST THAT THE TI-USER M csg—c Wi Exgnc SE DR11K #5

5330 T4S %TEST LPA RM E -g 'g ILITY TO tAKE SAMPLE SINGLE JOB
5406 T46 *TESt THE LPA M R MICRO- ’ IL TY TO TAKE RANDOM SAMPLES SINGLE JO8
5495 47 *TEST THAT IJ CAN gz SE“"TE?

93 TS0 *HIGH 59550”350 E TES DICATED noos SPECIAL TEST

5768 151 END OF TESTS

§773 END PASS TINEC

5834 BI TO oCTAL (RSCII) AND TYPE

911 congsnt BINARY TO dECIMAL AND TYPE ROUTINE
2030 ERROR MESSAGE 'r‘%;’éu"% ROUTINE
6077 OPE ROUTINE
6143 Ty INPUT TINE
6285 TYPE ROUTI
6364 READ AN OCTAL R FROM THE TTY

B402 APT COMMUNICATI ROUTINE

6459 POWER DOWN AND UP ROUTINES

6503 Wl ROUTINE TO WRIT FOR "DRLPXO" MICROCODE TO BECOME READY.

7588 tRAP DECODER

7bll TRAP TRBLE

7673 "ASCIZ MESSAGES.

7962 DMDT -- DEDICATED MODE DISPATCH TARBLE

T8

SEQ 0030
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DRLPA.MAC SEQ 0031

.REM [
LPA.MAC
WELCOME, THIS DIAGNOSTIC IS ONE IN A SERIES OF DIAGNOSTIC
DESIGNED IN ORDER TO aID YOU IN TESTING THE LPA-11XX OPTION.
1 HOPE THAT YOU HAVE READ THE DOCuMENTATION SECTION OF THIS
DIAGNOSTIC. IF YOU MAVE,YOU KNOW ABOUT ALL OF THE DIAGNOSTICS
THAT ARE AVAILIBLE FOR TEStING THE LPA SYSTEM.

GOOD LUCK !

(
.GLOBL DRLPX2

MO = = b= = b s b= e s b
DO~ NLEWNN—DDONOCN LW~ OOV N U LW

RN
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000174
000176

000100

000200
000220

000240

000001

000000

000174

000000
000100
000104

000240
000137

001100

000011

13-DEC-77

000200 000002

002016
034546

041324

GO3

12:58 PRGE 2

; ¢BADGER>LPD.P11.54, 1-AUG-77 13:16:41, EDIT BY BRDGER
"TITLE MAINDEC -11- DRLPA-A

; ®COPYRIGHT (C) 1977

;#DIGITAL EQUIPMENT_CORP.

iHRYNﬂRD MRSS. 01754
lPROGRﬂH BY EDWARD C. BADGER, GREGORY GLEZMAN

 DALR, GRS B8 ASSEIRNED A G 0P e Svsnac

QTN-
SBTTL OPERATIONAL SWITCH SETTINGS
:: SWITCH USE
¥ 15 HALT ON ;Rngn
L% 19 LOOP ON TES
¥ 13 INHIBIT ERROR TYPEOUTS
Ly 11 INHIBIT ITERATIONS
-~ 10 BEL 8N RROR
% ] LO N ERROR
P LOOP ON TEST IN SWR(7:0»

.ENQBL _GBL
.SBTTL TRAP CATCHER

=0
¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT"
!SEQUENCE 70 CATCH ILLEGAL TRAPS AND INTERRUPTS
!LOCRTION quONTRINS 0 TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: “NORD O : ;s SOFTWARE DISPLAY REGISTER
SWREG: ;ngo 0 ' !SOFTWARE SWITCH REGISTER
"WORD  104,200,2
=200
START
. =220
nP MAKE I
=240
RBUFR

.SBTTL BASIC DEFINITIONS
*INITIAL ADDRESS OF THE STACK POINTER *#% 1100 *¥x

&TACK=
::BASIC DEFINITION OF ERROR CALL

110
JEQUIV EMT,ERROR
.EQUIV IOT,SCOPE ; ;BASIC DEFINITION OF SCOPE CALL

iHISCELLRNEOUS DEFINITIONS
AT= 11 : ;CODE FOR HORIZONTAL TAB

SEQ 0032
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13-DEC-77

12:58 PRAGE 3

03

MRINDEC -11- DRLPR-R

DRLPA.P11 BASIC DEFINITIONS SEQ 0033
Y 1 LF= 12 : sCODE FOR LINE FEED
g 338815 cs:r 15 : :CODE FOR gnnsxncg EETHER P
89 ?99;92 85: f99775 EESRSEEgggR gqn*ﬁg uoﬁs
88 .EQUIV PS,PSW
: 7722 s JRt T o pp——
9] 17757 oéun: 177570 2 WARE sufrcn REGISTER
gg 177570 DDISP= 177570 : s HARDWARE DISPLAY REGISTER
g4 . GENERAL PURPOSE REGISTER DEFINITIONS
35 000000 RO= %0 s s GENERAL REGISTER
36 000001 Rl= %1 i RAL TER
37 Re= Zs s3 RAL TER
8 R3= % 33 RAL TER
100 200005 i~ AT RECISTER
101 033882 Rb= %b :5SEnERnL EE&%?TER
R % 7 Bt e
193 D000 }{ PROGRAM &
106 . %PRIORITY LEVEL DEFINITI
107 000000 PRO= 0 : sPRIORITY LEVEL O
183 88804 PR1= qs “P”ISRITY LEV L é
1 10 PR2= 100 P IPRIORITY LEVEL
110 000140 PR3= 140 : 'PRIORITY LEVEL 3
111 02 PRY= 200 : sPRIORITY LEVEL 4
e s L PRSIy LEVE ¢
iig 000340 PR7= 340 : 'PRIORITY LEVEL 7
116 - ¥*SWITCH REGISTER™ SWITCH DEFINITIONS
117 100000 suxéﬁ 105505
118 040000 SWi4= 40000
118 020000 SWl3= 20000
120 010000 SWl2= 10000
153 003000 24iss 2000
-
123 10 suog= 1000
124 000400 SWo8= 400
125 02 SW07= 200
126 000100 SWob= 100
127 004 SW0S= 4
128 000020 g = 2
129 000010 = |
130 000004 SWo2= Y4
131 000002 SWl= 2
132 000001 SWoD= 1
133 _EQUIV SW09, SW9
134 -EQUIV ug;,su
135 "EQUIV SWO7.SuW
136 "EQUIV SWOB.SWB
137 "EQUIV SWOS,SWS
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DRLPR.P11

148

JD OO WM GHDG"DGPWQ‘Wﬂ\Tﬂ\PQ\PQUWPUWPUWFUWFGﬂ?U“gU“ﬂU“ﬂuuﬂU“ﬂJLCI

e e e Bt Bt Bt Bt Bt Bt Bt s Bt Bt s Bt Bt Bt e e ot Pt s s Pt s P Pt s e o s Pt s s st s Pt Pt s Pt Pt Pt Pt st Pt Pt
0*CMDGYQGJRIGHUH{LDGTQGNHIhHUH{hDﬂTQUWﬂthUhIMD 'ﬂUﬂﬂ&hﬂDh{LﬂﬂPﬁ#

BRSIC DEFINITIONS

000001

000004

000001

103

13-DEC-77 12:58 PAGE 4

.EQUIV SWOY, SWY4
"EQUIV SW03.5u3

-EQUIv 20T 2T

.EQUIV guoo:suo

. %DATA BIT DEFINITICNS (BITOO TO BITIS)

8IT1S= 100000

B%Tl"ﬁ '#'

BIT13= 20000

BIT12= 10000

BIT1l= 4000

BIT10= 2000

BITOS= 1000

anog: 400

BITO7= 200

BITO6= 100

BITOS= 40O

BITOR= 20

BITO3= 10

BITD2= 4

BITOl= 2

BITOO= 1

.EQUIV a§roe,axre

.EQUIV s 108.B1718

.EQUIV BIT07.BIT7

-EQUIV 106.BIT6

.Eou§v 105.BITS

"EQUIV TO4.B1T4

.EQUIV a}rgg.axra

"EQUIV g 102.BIT2

-EQUIV BITOL,BITI

-EQuIv BIT00.BITO

: ¥BASIC "CPU” TRAP VECTOR ADDRESSES

taavEcz Y :; TIME OUT AND OTHER ERRORS
RESVEC= 10 ;;n;seaveo AND ILLEGAL INSTRUCTIONS
TB*TVEC:lH ieTERIT 33
TRTVEC= 1M ; ; TRACE TRAP

BPTVEC= 14 : :BREAKPOINT TRAP (BPT)

I0TVEC= 20 : I INPUT/OUTPUT TRAP (IOT) #%SCOPEx*
Punggc= 24 : :POMER FAI

EMTVEC= 30 : ZEMULATOR TRAP (EMT) #%ERROR¥#¥
TRAPVEC=34 : I*TRAP* TRAP

TKVEC= 60 : 1TTY KEYBOARD VECTOR

TPVEC= &M :1TTY PRINTER VECTOR
PIRGVEC=240 ! {PROGRAM INTERRUPT REQUEST VECTOR

ABRSE= 170460
AVECT1= 300

$TN=1
SBTTL RACT11 HOOKS

1113221222222 2222222322222 22232322333322333232232222222 2222222
HOOKS REQUIRED BY RCT1l

SEQ 0034
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ACT11 HOOKS SEQ 0035
000244 . $SVPC=. :SAVE PC
000046 =46
000046 888525 ssggno :31)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
0000S2 000000 "WORD O .,aassr LOC.52 TO 2ERO
000244 . =§SVPC : 3 RESTORE PC
001000 .=1000 |
.SBTTL APT PARAMETER BLOCK
R T1I 1122221212221 2222222%2:13232323332233322233222 2322233222322 222222 2
, éer LOCATIONS 24 AND 44 RS REQUIRED FOR APT
ll!!!!!ll!illlllllllllllllilllllill!ll!iii!!lllllI!!Il!ll!lli!l
001000 . $X=. ,,snv: CURRENT LOCATION
000024 '63“ ;- sgusn rn¥L T0 pOINT TO START OF PROGRAM
000024 000200 2 PiF UP
000044 . =4y ,;POINT 10 RPT INDIRECT ADDRESS PNTR.
000044 001000 snprnon ;;POéEr T0 AP ngsﬂ BLOCK
001000 $X T Locnrlou TER
2 !liill!illllll‘illlllli*iﬁl!llllllillllllllll!!*l!lll!ll!ii*l**
éerup APT PARAMETER BLOCK RS DEFINED IN THE APT-PDP1l1 DIAGNOSTIC
: INTERFRCE SPEC.
001000 $APTHD
001000 000000 §HIBTS: .WORD O :; TWO HIGH ax;g OF 18 BIT MAILBOX ADOR.
001002 001174 §MBADR: .WORD SMAIL ::ADDRESS OF APT MAILBOX (BITS 0-15)
001004 000002 §TSTM: .WORD 2 P'RUN TIM OF LONGEST TESt
001006 000170 §PASTM: .WORD  120. }iRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY
001010 000170 SUNItM: .WORD 120. 'ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIO RL UNIT
001012 000031 - WORD ssrsno -SMAIL/2 ;;LENGTH MAILBOX—ETABLE (WORDS)
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DRLPA.P11 COMMON TAGS SEQ 0036
ggg .SBTTL COMMON TRGS '
B CRRRBERBERRRRRRRRRERREF R RRRRRRERERRERRERRERRER AR AR R R REE RN
ees iTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
ssg §USED IN THE PROGRAM.
ces 001100 .=1100
ee9 001100 SCMTAG: ; ;START OF COMMON TRGS
230 001182 000000 . WORD 0
23l 0011 000 S$TSTNM: .BYTE 0 ,,CONTRINS THE TEST NUMBER
agg 001103 000 SERF%G- .BYTE 0 ,,CON 2} RROR FL
e 001104 000000 SICNT: .WORD O : CONTARI SUBTEST ITERATION COUNT
e34 381106 880000 PADR: .WORD O ,.CON A{Ns hO?P RADDRESS
23S 1110 LPERR: .WORD O ; ; CONTA n% ETURN FOR ERRORS
e36 001112 000000 SERTTL: .WORD 0 ; s CONTRI ? al. ERRORS TEC ED
237 001114 000 SITEMB: .BYTE 0 ;;CONTRiNS ITEM CONTROL BYTE
238 001118 001 SERMAX: .BYTE 1 ; s CONTA ng MAX. ERRORS PER TESt
239 001116 000000 SERRPC: .WORD 0 ; s CONTAIL PC OF LAST ERROR INSTRUCTION
e40 001120 000000 SGDADR: .WOR 0 ; s CONTRINS SS OF 'GOOD’ DATA
4l 001122 00 $BDADR: .WORD O ;;coumgg SS OF 'BRD’ DATA
e4e 001124 0000 SGDDAT: . 0 ; s CONTA *GOOD’ DARTA
243 001126 000000 T: .WORD O ; ; CONTRINS 'Bﬂ?’ DARTA
s:g ggiigg gggggg .WORD g ; ; RESERVED--NOT TO BE USED
e4s 001134 000 AUTOB: .BYTE 0 ; ;AUTOMATIC gggg INDICATOR
g:; ggiigg 000888 SINTRG: BYTS 8 ; s INTERRUPT INDICATOR
249 11 177570 SWR: .WORD DSWR s SS OF TCH GISTER
es0 881132 177570 DISPLAY: .WORD DDISP s3 g OF IgPLnYREEGISTER
eS1 001144 177S60 $TKs: 177560 ;:71Y K TA
eSe 001146 177562 $TKB: 177562 ;3 TTY F
253 ::iiso %7?5@4 S;gg: {;;Esq ;,;;x = =T g TATUS REG. RDDRESS

s ooi12q ‘77368 SucL: CBYIES o : ! CONTRINS NLL C ELARACTER FO
eSe 0011SS SFILLS: .BYTE 2 ; ; CONTRINS & FILLER CHRRRCTERS REQUIRED
SS? 001126 01 SFI#LC: YT 12 ;.Iﬂgsg FIthS AFTER A "LINE FEED"
S8 001157 0 STPFLG: YT 0 i INAL ILABLE™ FLAG (BIT<0?>-0-YES)
259 001160 000000 STIMES: 8 ; ;MAX. NUMBER OF ITERATIONS
eb0 001162 000000 SESCAPE : ; ;ESC ON ERROR RDDRESS
ebl 001164 177607 000377 $BELL: .RSCIZ <207>(3?7)<377> ; ; CODE _FOR Ll
262 001170 077 soueg: .ASCII /? 3 s QUESTION MARK
eb3 001171 01S SCRLF: .RASCII <15> ;;CQRRIRGE RETURN
eb4 001172 000012 SLF: RSCIZ «12> :LINE FEED
2bS : n*n;ui*u&;rnn&&niii!i&:i;;i;;;iini:;4;;;;4;;;;;;;1;;;;;;;;14:44
52‘7’ "8BTTL APT MAILBOX-ETABLE
ggg tsiglililllllllll!lll!l!!ll!l!llllii!ﬁllli!lllil!ll!ll!Iiill!ili
270 001174 $MAIL : ,.RPT nnxLaox
27l 001174 000000 $MSGTY: .WORD AMSGTY ;MESSAGE TYPE CODE
e7e 001176 000000 SFATAL: .WORD AFATAL ,,FRTRL ERROR NUMBER
273 001200 000000 STESTN: .WORD ATESTN .,TES NUMBER
e74 001202 000000 $PASS: .WORD APASS ; PRSS cou T
275 001204 000000 $DEVCT: .WORD ADEVCT ,,DEVICE COUNT
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DRLPR.P11 APT MAILBOX-ETABLE SEQ 0037

I
gE;e?LE'_av'rg RENV :: %xmoﬁﬂ¥ TABLE

ek
?

e e e e

v
83
fs

US— be s s e pme
noonLLnNoO

281 00 sguxné .BYTE gguxnc vmomgH TER
535 88 !uss .u8§8 AUS : 'USER n-EE
284 001222 000000 SCPUOP: .WORD ACPUOP gpu
332 s ¥ 61 S 15'ii
268 : =01, xxxog;og }6/20'03 11/40=0M, 11/45=05
'. = —

288 tx BIT E’Rééh 9’33 03
289 1 BIT 9=FLOATING POIN PROCESSOR
290 : % BIT B=MEMORY MANAGEMENT
231 001224 000 §MamMs1: .BYTE AMAMS] ;;HIGH ADDRESS M.S. BYTE
agg 001225 000 §MTYP1: .BYTE AMTYP1 ;:MEM. ksl
2 " ﬁtn.rvpe BY - (chu BYTE)
254 D% 300 g 001
295 L x PO LAR=002
296 . % SO0
297 001226 000000 §MADR1: .WORD AMADR1 ;;HIGH 6
§§§ i L% - " EﬁL ﬁsg ;$§E,THIS WORD AND LOW OF "TYPE™ ABOVE

00 et . .S, 4
3% zgg 8§§ §nrv g: .BYT AnTYPE 1 n. TYEE, xless o s

AC moo mm s .u“RI' e :

302 001234 000 §MAMS3: .BYTE 525@4 "scg' . .S.BYTE
ggg ﬁﬂ‘SSE ooogg! gnrvpg: .BYT AMTYP HE ,BLK

D01 0C MADR3: . AMADR M. sg aona
305 001240 000 §MAMSH: .BYT AMAMSY ..uxcn SS. M
BRI ool It L Y
308 001 000300 §VECT1: .WORD 23§°T§ quEhnupr c 3351 PRIORITY#!
309 001246 000000 SVECT2: .WORD cT T VECT onoeéus PRIORITY#2
310 001250 170460 SBASE: .WMORD ABASE  ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
311 001252 000000 SDEVM: .WORD ADEVM :DEVICE MAP
312 001254 000000 §COWl: .WORD ACDWI ;;CONTROLLER DESCRIPTION WORD#1
i ooisse SRS




MARINDEC -11- DRLPAR-A MACY11l 27(6SY4)

DRLPA.P11

329 001256

ERROR POINTER TABLE

041504
Q42240
042516
042606

041527
095261
Q4eSeY
042606

Qu231s
Q42534
042606

041620
042606

Bu48E?

042524
042606

13-DEC-7?7 12:58 PRAGE 8

MO3

.SBTTL ERROR POINTER TABLE

; #THIS TABLE CONTAINS THE INFORHRTION FOR Eﬂﬁg ERQOSBEHQE CAN OCCUR.

:%#THE INFORMATION IS O TRINED BY U

: #NO
; *NOTEZ2:

LR 8 B

$ERRTE:

iLOCRTION SITEMB. THI
TEl: IF SI

EM
DH
T
F

? THE INDE R_FOUND IN

NUMBER INO CRTES WHICH ITEM IN THE TQBLE IS PERTINENT.
TEMB IS O T Y PERTINENT DATA IS (SERRPC
ERCK ITEM IN THE TﬂBLE CONTARINS 4 POINTERS EXPLRINED RS FOLLOWS:

;POINTS TO THE ERROR MESSAGE
,,POINTS T0 THE DATA HERDER

$iEQINT2 18 IHE BATA Formar

:LPA-11 ADDRESS ERROR
: ERRPC ADDRESS
: SERRPC , KMADO

‘ALL NUMBER ARE IN OCTAL FORM.

;LPA(KMC-11) DATA ERROR
XP' D EC D

: ERRPC EX
: SERRPC, SGDDAT, §
‘ALL NUMBER ARE IN OCTRL FORM.

tPQ (KMC-11) INSTRUCTION ERROR

SERR C
iALL NUMBER ARE IN OCTAL FORM.

;LPA_(M8254) INIT.ERROR

RPC
EERRPC
;ALL NUMBER ARE IN OCTAL FORM.

‘EPR (M8254) INIT.ERROR
RRPC XP'ED EC’ED

: SERRPC , SGDDAT, $80D

‘ALL NUMBER ARE IN OCTQL FORM.

SEQ 0038
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MAINDEC -11- DRLPA-R MACY1l 27(6S4) 13-DEC-77 12:58 PAGE 9
DRLPA.P11 ERROR POINTER TABLE SEQ 0039
369 001326 041650 EM6 ;LPA_(MB2S4) SILO DATA_ERROR
1 001338 OQusess 3 EEESSC SGODAT SBODAT
;é 001334 oqesgg OFO L NUMBER ARE IN OCTAL FORM.
g;g ;ITEM 7
376 001336 041705 EM? ;LPA_(MB254) FAST PATH DATA ERROR
377 0013490 042261 DH2 :ERRPC EXP'ED nsc ED
378 001342 042524 DT2 : SERRPC , $GDDAT, $BDDAT
ggg 001344 042606 DFO :ALL NUMBER ARE IN OCTAL FORM.
ggé SITEM 10
383 001346 041747 EM10 ;LPA_(AD11K) CSR ERROR
384 001350 042261 DH2 ‘ERRPC EXP'ED REC’ so
385 001352 042524 DT2 : SERRPC, $GDDAT, SBDDAT
ggg 001354 042606 DFO ‘ALL NUMBER ARE IN OCTAL FORM.
ggg JITEM 11
390 001356 041776 EM11 ;LPA_(KM11K) CSR ERROR
391 001360 042261 DH2 'ERRPC EXP’ED REC'ED
392 001362 042524 DTe ssnnpc $GDDAT, SBDDAT
gga 001364 042606 DFO L NUMBER ARE IN OCTAL FORM.
ggg ITEM 12
397 001366 042025 EM12 :LPA (DR11K) ERROR
398 001370 042261 DH2 :ERRPC EXP'ED REC’ED
399 001372 042524 D12 : SERRPC, SGDDAT, SBODAT
38? 001374 042606 DFO ‘ALL NUMBER ARE IN OCTAL FORM.
:gg sITEM 13
404 001376 000000 0 :NO-ERROR 13 (BAD LUCK!)
40S 001400 000000 0
406 001402 000000 0
:g; 001404 000000 0
:?3 SITEM 14
41l 001406 042050 EM1Y ;LPA_(AA-11K) ERROR
412 001410 042261 DH2 ‘ERRPC EXP’ED REC’ED
413 001412 042524 DT2 : SERRPC, SGDDAT, SBDDAT
:ig 001414 042606 DFO ‘ALL NUMBER ARE IN OCTAL FORM.
:{; :ITEM 1S
418 001416 042074 EMIS ;LPA-11 (AR11K) ERROR
419 001420 042261 DH2 :ERRPC EXP'ED REC’ED
420 001422 042524 DT2 : SERRPC, $GDDAT, SBODAT
:s‘% 001424 042606 DFO QLL NUﬁBER RRE IN OCTAL FORM.
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DRLPA.P11 ERROR POINTER TABLE SEG 0040
:ga :ITEM 16
425 001426 042116 EM16 ;LPA-11 (LPS-11) ERROR
H 001430 2261 DH2
427 001432 042524 DT2
:gg 001434 042606 DFO ;ALL NUMBER ARE IN OCTAL FORM.
:g? sITEM 17
Y4 881435 2142 EM17 .LPA-11 FUNCTIONAL ERROR
Y4 1440 2321 DH17
434 001442 042540 DT17
:gg 001444 042606 DFO :ALL NUMBER ARE IN OCTAL FORM.
437 s ITEM 20
438
439 001446 042173 EM20
440 001450 042361 DH20
441 001452 Q42552 DT20
::g 001454 042606 DFO :ALL NUMBER ARE IN OCTAL FORM.
Y49 -ITEM 21
Y45 001456 042142 EM17 :LPA FUNCTIONRL ERROR
Y46 001460 042427 DH21 iERRPC _TSTNO  USJNO _ USRDA RLPCO ALPCI  ALPSO
Y47 001462 042566 nrgx : ERRPC, STE:TN USJINO, USRDR, ALPCO nLP npso
:32 001464 042606 FO L NUMBER'ARE IN OCTAL F
450 ;DEVICE ADDRESSES RS usso BY PROGRAM.
451 !D0 NOT "PATCH™ THESE LOCATIONS
325 :LOCATIONS ARE ALTERED BY PROGRAM BASED ON YOUR INFO IN $BASE
:gg 001466 KMCSR:
456 :ADDRESS OF KMC-11 OF LPA-11 THE ADDR FOR KMADO MAY BE
M4 : CHANGED BY THE USER TO REFLECT
458 : A DIFFERENT KMC-11 RDDR. THE
459 : REST OF THE RADDRESSES WILL
:g? : BE CHANGED BY THE PROGRAM.
462 : :
463 DO146E LPCI:
:Fg 001466 170460 KMADO: .WORD ABRSE :BASE KMC ADDR. MAY BE PATCHED BY USER.
D
466 001470 LPMR:
:gg ggi:;g 170461 Eggg : .WORD RBASE+l :>D0 NOT ¢;KMC-CSR ADDR
:gg ggiggs 170462 fgggéz .WORD . RABASE+2 : YPATCH <
471 001474 170463 KMAD3: .WORD ABASE+3 ;> THIS AREA <
472 001476 LPAROL :
473 001476 170464 KMADY: .WORD RBASE+4 ;
474 001500 LPADH: .
475 001500 170465 KMADS: .WORD RBARSE+S :>D0 NOT ¢
476 001502 LPMS]:
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DRLPA.P11 ERROR POINTER TABLE SEQ 0041
477 001502 170466 KMADG: .WORD RABRSE+H : >PATCH ¢
478 001504 LPMS2:
:gg 001S0M 170467 KMAD7: .WORD ABASE+7 ;> THIS AREA ¢
481 001 0300 VECTOR: .WORD AVECT18777 :BASE VECTOR OF KMC
:ea 531398 ngggq VECTPS: .WORD Y4+AVECT13777 :VECOTR ADDR. +2
:ag 001512 000004 VERSN: .WORD 4 ; CURRENT VERSION NUMBER OF MICROCODE.
435 001514 000000 .DVLS: .WORD O : /DEVICE LIST OF I/0 ADDR. DEFINED
333 001516 000020 .BLKW 16. :/BY INIT.
489
490
33é 001556 000300 VECT1: .WORD AVECTI
:gg 001560 000304 VECT2: .WORD AVECT1+M
Yg95 .SBTTL BEBEBEENERRERNNENEERNENNES
496 .SBTTL SR1 DEVICE PRESENT REG
:gg .SBTTL BEBNEREBUBRENRNENNNEREBUEY
ggg .REM %
501 SR1 INFORMS THIS DIAGNOSTIC RS TO WHAT DEVICES
sgg nﬁ% o"rTﬂggé/goauskuxxx AN AD1 1K
304 ?r yBEa“EB xcuaﬁrrou 18 o?rrénsn*, YOU MUST CHANGE
ggg THIS LOCATION
ggs WORD BIT=1 OCTAL DEVICE
509
510 0 000001 1ST AD11K
é % 151 G
215 g §§§g§ 5'35 BA1 1K
514 g AD11K#2
515 5 gnéxx
516 5 VED
517 7 DRI1K
518 8 0004 4TH DR11K
519 C] 00 EEH DR11K
520 10 0C L1
521 11 0040 RESERVED
522 12 010000 LPSAD (LPS A/D)
523 13 020000 LPSKW (LPS REAL TIME CLOCK)
Esq 149 09!}88 Lngs (LP§ 8/n)
sag 15 1000 LPSDR (LPS DIGITAL J/0)
255 .
29 001562 000003 SR1: .WORD 003 :DEVICE PRESENT FLAG DEFAULT
8§30 ‘IS 1 KW11K, 1 ADIIK
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DRLPAR.PI11 BRRNERNNNRNRNENNRENNNNNNY SEQ 0042
S31 .SBTTL SRRNNNENNENNNENENNNENNENY
ga .SBTTL SRe DEVICE SET-UP REG
qu .SBTTL SENRENENNNENUBNNNNNBNNNNY
Egg .REM %
ggg éNFORHS TH&E gIQGNOSTIc ng TO HOW THE
3 DEVE ES SELEST Y SR1 ARE SET-UP $0R TEs; s TEST
30 Wi BEE?H bE éSb:ﬁScE"uhL"iNEAEEEe P ReBeCHAC E0ps
g:é ARE PERF
?33 WORD BIT=1 OCTAL FUNCTION
S4S
L 0 00 1 ggllk HAS GSO034 WRAP-ARQUND MODULE.
EY4?7 e DOE! 11K %1 Hgg°¥OOP BACK CRBLE
S48 P | 00-158 RR11K HAS DISPLAY (VISUAL TEST)
549 4 0000 AD11K #2 HAS GSO034 WRAP AROUND MODULE.
SS0 5 00 11K L K C E
§S1 7 08 11K L gggﬁ E
S52 8 0 11K 84 L
224 10 005000 AR11 HAS FE324 WRAE RROUND MO
SSS 11 00"088 AR11 HAS SggPE DISPLAY (vxsunL TEST)
SSe 14 04881! LPg-ll B/R HAS ?COPE ISPLAY (VISUQL TEST)
ggg . 15 100000 LPS-11 DIGITAL I/0 LOOP BRCK CRBLE
559 ]
Egg 001Se4 000000 SR2: WORD 0
S6 .SBTTL FERCHBERERCR R LA AERA RN IR RR SRR AR E R R LA R RN
S .SBTTL LPA-11 1-/0 BUS DEVICE ADDRESS DEFINITION AND LIST
gg; .SBTTL 3636 36 36 36 36 36 36 38 38 3636 36 36 36 36 3636 36 36 6 36 36 36 36 36 36 36 36 96 36 36 16 36 36 26 36 36 36 3 3% 3 3 3 2 3 % % %
M %
gg; fﬁE FOLLOWING ARE A LIST OF DEVICE RDDRESSES. YOU MARY
Se8 CHANGE THE ADDRESS OF R ESVICE ONLY BY MODIFING THE FOLLOWING LIST.
E?E 90 NOT CHANGE ANY OTHER RDDRESSES!
571 ]
5§72 001566 170400 AD11K: .WORD 170400 ;AD11K ADDRESS.
5§73 001570 170404 KW11K: .WORD 170404 :KW11K ADDRESS.
574 001572 167770 DR11K1: .WORD 167770 ;DR11K #1 agon.
575 001574 170416 RALIK: WORD 170416 ;AR11 ADDRESS.
576 001576 170440 AD11K2: .WORD 170440 ;AD11K #2 ADDRESS.
577 0016 167?58 DRllKg: . 127?28 sDR11K og ES .
S78 00l 16775 DR11K3: .WOR 1677 ;OR11K # SS.
579 001604 167740 DR11KY: .WORD 167740 ;DR11K #4 ADDRESS.
gao 881 167730 DR11KS: .WOR 167730 ;DR11K 03 nggRESS.
81 161 170400 ARI11K: .WOR 170400 ;AR11 RDDR 5
8 001612 170400 LPS11: WORD 170400 ;:LPS11 BRSE RDDRESS




MRINDEC -11- DRLPAR-A
DRLPA.P11

585
Stk

887

588

589

590

591 001614 170400
592

593 001616

894 001616 170402
895 001620 170440
596 001622

697 001622 170442
Fag

£33

600 001624 170416
601 001626 170420
602 001630 170422
603 001632 170424
604 001634 170426
605

606

607

608 001636 167770
603 001640 167774
610 001642 167772
611

612 ;
613 001644 167760
614 001646 167764
615 001650 167762
b1k

617

618 001652 167750
619 001654 167754
620 001656 167752
31

622 ,

623 001660 167740
bod4 001662 167744
625 001664 167742
626

627

628 001666 167730
623 001670 167734
630 001672 167732
631

632

633

B34

635

636 001674 170404
637

638 001676 170406

MACY11l 27(6S4) 13-DEC-77

EO4

12:58 PAGE 13

F R TTTN 200003 366000606 333 263000606 0 0336 30 60 06 30 06 3 3 3

.REM

STREGI: .

KWADRO:
KWADR1:

$
END OF PATCHRBLE DEVICE ADDRESSES.

.WORD
: .WORD

-WORD

.WORD
-WORD

. WORD
. WORD

.SBTTL AD11-K ADDRESSES

170500 sCONTROL AND STATUS REGISTER.
: ADDRESS or BUFFER REG. AND

170402 :DIGITAL OUTPUT REG.

170440 IAD11K %2 csn

170442 D11K %2 OUTPUT/INPUT

.SBTTL RAl1-K nbonesses

170416 sARL1K CSR

170420

170422

170424

170426

.SBTTL DR11K %1 RDDRESS

igg;;3+q et IDS§TK OUTPUT REG
167770+2 :DR11K INPUT REG.
.SBTTL DRI11K #2 nooasss

ig;728+q o aoﬁ??k OUTPUT REG
16776042 :DR11K INPUT REG.
.SBTTL DR11K #3 ADDRESS

129755 :DRI1K #3 csn

167750+4 :DR11K OUTPUT REG.
167750+2 :DR11K INPUT REG.

SBTTL DR11K #4 noonsss

167740 :DRI1K #4 CSR.

16774044 :DR11K OUTPUT REG.
1577wo+a iDR11K INPUT REG.

SBTTL DR11K %5 nooREss

167730 :DRI1K #5 CSR.

167730+4 :DR11K OUTPUT REG.
167730+2 :DRI1K INPUT REG.

.SBTTL KW1lK ADDRESS

170404 :CLOCK A CSR

170406 :CLOCK A PRESENT REG.

SEQ 0043




MRINDEC -11- DRLPR-A
. KWllK RDDRESS

DRLPA.P11
639
640 001700
byl
42 001702
B4
BY4 001704
BYS
646 001706
BY?7
648
49
6S0
6S1 001710
eS2 001712
653 001714
6SY 001716
5 B
65 881759
658 001726
659
660
bbl
863 001730
64 00173
: S 00%;3%
3 00
66 'l1733
668 001742
669 001744
670 001746
671 001750
672 001752
67
674
675
676 001754
F;7 00{756
3 ;gg
b7 §§1
680 1764
681 001766
bag 001770
683 001772
e84 001774
685 001776
686
687
688
689
£90
£9l
632

170430

995y
FERGRERE

Q2299g9d0g
e RERR8

e e e et s Pt Pt Pt Pt e
n
n

NNNN

&

000073
000074
000007

MACY1l 27(654)

003

;MISC. STORAGE LOCATIONS

FOM

;CLOCK A COUNTER REG.
;CLOCK B CSR

;CLOCK B PRESENT REG.
;CLOCK B COUNT REG.

RAR11 RADDRESSES

;A/D STATUS REG
:A/D BUFFER
;CLOCK STATU
; CLOCK BUFFER/PRESET
DISPLRY STATUS
X BUFFER

Y BUFFER
;CLOCK COUNT REG.

LPS-11 ADDRESSES

13-DEC-77 12:58 PRARGE 14
KWADR2: .WORD 170430
KWADRY: .WORD 170432
KWADRS: .WORD 170434
KWADRG: .WORD 170436
.SBTTL
ARADS: .WORD 17040
ARADB: .WORD 170402
ARCS: .WORD 170404
ARCB: .WORD 170406
ARDS: .WORD 170410
ARXB: .uogg 170412
ARYB:  .WO 170414
ARCC: .WORD 170416
.SBTTL

LPADSR: .WORD 170400
LPADBR: .WORD 170402
LPCKSR: . 178384
LPCKBR: . 170406
LPIOSR: . 170410
LPIOIR: .WORD 170412
LPIOOR: m 170414
tponxn' ) i$°358
LPDAYR: 25328 173qea
MYTEMP: .WORD O
USJNO: .WORD O
USRDA: .WOR 0
ALPCI: uong 0
ALPCO: .WORD O
ALPSO: .uono 0
ALP : .WORD g
SVERSN: .BYTE ,3
TAXING: .WORD O
ERCNT: .WORD O

STPCOD=73

LOPC=74

VBM=7

;A/D STATUS REG.
BUF REG.

1R/ FER REG
;CLOSK TRTES REG
; CLOCK FER REG
; 170 STATUS REG.
; 170 INPUT _REG.
;170 OUTPUT REG
;D7 STATUS REG
;D7R X REG.

;D7R Y REG.

NTS OF L OUT REG.

conr TS OF HIGH BYT OF RBOVE, (STATUS REG)
NTS OF ADDR. REG.

' CONTAIN UCODE SYMBOLS

;NO OF ERRORS.

;TO BE KW1!P ADDR. OR NO ADDR. AT ALL

SEQ 0044
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nnxuocc -11- DRLPA-A MACY1l 27(B54) 13-DEC-77 12:58 PRGE 15
DRLPA.P11 LPS-11 ADDRESSES SEQ 004S
233 ?90037 KWl U332-7 17754 :ADDR. OF KWll
002000 .
635 832882 172248 Kills: -UORB 122248 'ADDR. OF KWll
697 002004 002006 NOCLK: .WORD CLKTMP :ADDR. OF NO CLOCK.
698 002006 00000C CLKTMP: .WORD O
699 002010 000100 KWVECL: .WORD 100 ;VECOTR OF KWLlL
700 002012 000104 KWVECP: .WORD 104 VECTOR OF KW11L
;35 002014 000000 FUDGE: .WORD O ruocz FACTOR
703
704 002016 START:
705 _SBTTL INITIALIZE THE COMMON TRGS
;09 7 001100 s CLERR ;35 conngncgggg égCHT“G) n??ﬁsr LOCATION E CLERRED
LU~
2 3R584S Ségogg CLR 6)+ ! {CLEAR MEMORY LOCQT?
709 002024 022706 001140 CMP csua R& ; ; DONE?
710 885332 001;52 BNE ..LOOP BACK IF N
711 012 001100 MOV #STACK gss :SETUP THE srncx POINTER
712 ,,INITIRLIZE A FEW VECt
;ig 002036 012;37 032014 000020 Hov #$SC ia;xo;:g Cxor v;CTon FOR SCOPE ROUTINE
AF Bigry MR foRees B iy (8 Geron rn con i
'8
71? 0157: 37: ER%-‘:S %a MOV .i"&ai '5”7 vscron FOR TRAP CALLS
;18 oS0 o157 29N nuunas 583 .§§un§§;:§§§5$§E Lt n rnxLuns VECTOR
233 B8siTs 815737 G330 88835 Hov
72l 002116 00S037 001160 CLR srxnt ..xué R or TERRTIONS
R e s .
;eu {34 1iar 4 135 ggffég nosa : ' L SS FOR SCOPE
725 885142 312733 83%142 001110 nov ."itpggﬁ 0859“3885
726 ,,srzs FOR A neco§rzn IF n?
727 ‘EQUAL TO A ~-1' vEP
728 ooaxgo 3137%9 000004 MOV .g
;29 i 3 {2;37 1722%0 oogggq 2°¥ 5q; y hﬂ " E A VE STER
730 285188 818747 177278 B8iiug MOV .Bgukp DISPLAY ::Sﬁo HSEDHRHQ"B“"RE afcxsﬁgﬁ
732 835173 882777 177777 176734 CMP ,,TRY TO ¢ FE E HARDWAR
;ga 204 1012 BNE annﬂc NO TIMEOUT T§gpnggcunn§o
;§§ §§§§i§ §ggsg§ 002216 BY4S: 59¥ .Egs (SP) ,,E§1 0P on"?nn&”gg¥
738 g & 012737 000176 001140 &5S$: MOV g ag : sPOINT TO SOFTWARE SWR
739 12737 000174 001142 MOV sDIS REG DISPLAY
;:9 2 12637 000004 66S: MOV (SP)+,d8ERRVEC ;;RESTORE ERROR VECTOR
742 002236 005037 001202 CLR $PASS :CLEAR PRSS COUNT
743 242 132737 000200 001215 8ITB #APTSIZE, SENVM ,,TEST USER SIZE UNDER APT
744 002250 001403 BEQ 67% YES,USE NON-APT SWITCH
;:g 885528 012737 001216 001140 e MOV #SSWREG, SWR *NO,USE APT SWITCH REGISTER
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DRLPA.P11

882389

00227g

005574

002300
002302

002306
002314

008355

ks

002506
00esie
002516

002534
00es42

MACY1l

INITIALIZE THE

813787

010021

001373
005037

881528
001506

001S14

S8
Or-
oF
8%

0o
00
O
oun
2

U}

b
oo

888
[y

NNNNOT Qoo

8
R¥ERESIS &

--
L L ]

-
88
[ Sy

B

n

27 (654)
COMMON TRGS

18:

001556
001556
00156
00156

00le16

001646
001650

13-DEC-77

MOV
MOV

BIC

8%

12:58 PAGE 16

anss Rg c;r BASE KMC-ADDR.
#KMAOO, R1 onn or ADDR. LIST
RO, (1)4 ;

RO’ -upon

Té,sxnno7+a : DONE HHOLE LIST?
.DVLS

$VECT1,VECTL
#170000, VECT!
vscréev§CTa

;GET VYECTOR RDDR.

i THE FOLLOWING SECTION OF CODE SETS UP DEVICE ADDRESSES

;BASED ON_DEFAULT

OR_OPERATOR MODIFIED DATA IN LOCATIONS

"ﬂDllK“ THROUGH "LPS11"

ﬂDllK RO ;FIX AD11K’S RADDRESS

Rg ngEGI

KHllK R
D

0’ ki
no KHADRS
RO, KWADRY

e

oaQ, KWADR2
#26, KWADRY

+32; ARk
RRIéRéQRO

RO DRIAL
ROAI
OE RIAl

DR11K2,R0O
RO,

DRCR2
no DROR2

a3, BR2as

IE DRIAZ2
DR11K3,R0O

;FIX KW1lK ADDRESS

;FIX DRI11K ®1 ADDRESS

;FIX DR11K #2 RDDRESS

;FIX DR11K #3 ADDRESS

SEQ 0046




MRINDEC
DRLPA.P

BARREaRe

3

(0D 0D €D 00 CD (0 D 00 (D C0 D
e e B s e s s Pt Pt pe
DD NONLW~- 0O

SRR

SRR

-11- DRL
11

002546
00esse

%

B0SEN

PR-RA

¥

INITIALIZE THE
010037 001652
01 7 001654
0l 001656
000004

062737 000002
1 001604
1 1660
1 7 1662
1 1664
0627. 000004
0627 000002
13 001606
1 001666
10037 001670
1 JL 1672
00 o9

00000
b b o b b pn

JGaaaas dua

e b B Bt bt e Bt o s

000000000

@
n
NN
W
NN

013700

gﬂ‘ﬂ‘lﬂ

& EROe ENoo fon

88888

o B b g e e b b e
NNNNNNNN

27 (654)

13-DEC-77

COMMON TRGS

001622

8685888
[y ettt ot
NNNNNNN

UMMM b= e e
oLnnoocLEn

12:58 PAGE 17

DR1iK4,R0O

RO, DRCRY
RO, DROAY
RO, DRIAY
#4, DRORY
#2, DRIAY

DR11KS
RO, DRC

",
#2,0RIAS

AAL1K, RO
RO, AALSR

LPS11,RO

RO

104

;FIX DR11K #4 ADDRESS

;FIX DR11K #5 ADDRESS

;FIX AAR11K RADDRESS

;FIX SECOND AD11K'S RDDR.

;FIX AR11 RADDR.

;FIX LPS-11 RADDRESSES

SEQ 0047
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DRLPA.P11 INITIALIZE THE COMMON TARGS SEQ 0048
855 003112 010037 001730 MOV RO, LPADSR '
856 003116 010037 001732 MOV RO, LPADBR
857 1 10037 381?34 MOV RO, LPCKSR
858 1 1 1736 MOV RO, LPCKBR
G659 1 1 8817uo MOV RO, LPIOSR
o diE ST B o s
|

825 883143 81883; 131745 MOV RO, LPDASR
gga xgs 1 001 MOV RO, LPDAXR

q 1 1 0017 MOV RO, LPDAYR
865 193 001732 ADD #2.LP
866 0031 001734 ADD #4 . LPCKSR
867 76 7 881735 ADD 86 LPCK
868 1 17490 ADD #10,LPIOSR
869 és 12 001742 ADD #12,LPIOIR
e LR o i

" L L

37_% 0C 3553 g‘:;'g; M 1?50 ADD 820, LPDAXR
873 003242 37 001752 ADD 822 LPDAYR
g;g 3250 005037 002014 CLR FUDGE
876
877" 737 000004 MOV #108, ERRVEC :SET UP_FOR TIME-OUT IF NO KWlIL
878 8657 ?92513 TST aKW1iL :TRAP HERE IF NO L
ggg gggg;g 3633?3 002000 040624 BSV guxxL JRTCCSR :MUST BE HERE,RECORD RODDR.
881 76 0127 3320 000004 10S: MOV 8208, ERRVEC :SET UP FOR TIME-OUT IF NO KWI1P
892 §o§7 ?95472 TST akuWllp :TRAP HERE IF NO P
883 ooaaio 13737 O40624 Egv ggéxp ,RTCCSR :MUST BE HERE,RECORD ADDR.
882 883323 8?332; 002004 040624 20%: MOV NOCLK nrccsa :NO CLOCK! OHOH.
ash 012706 001100 50§: MOV #STACK, S iRESTORE STACK
887 003332 012737 000006 0O0OOCM MOV 6, snnvsc :RESTORE ERROR VECTOR.

) 00 12777 0616 176442 MOV SCLKINT, HVECL :SET UP CLOCK VECTOR.
§§§ --33:2 315777 330515 176436 ——— Qegs sCLK N7h§§
892 ;s TYPE THE NRHE OF THE PROGRAM IF FIRST PASS
899 003380 Ooidas 777 BNE ae% i ERANGH. TF MO
895 003362 104401 003430 TYPE ascx Z STRING
836 .SBTTL GET anut ron SOF TWARE sﬁir GISTER
ggg Ei§§?§ 8§?5?7 000042 gag ;osa ggsﬂc i gc UNDER XXDP/ACT?
899 1 ?za 001214 000001 ggge ;ggv.nx égﬂgxnc UNDER APT?
935 3733 DOl140 000176 CMP SWR, #SWREG suxrcu REG SELECTED?
902 003412 001005 BNE 718 ,.an
ggg 3%%2 10":33 g;sun i ::GET sorr-sun SETTINGS
ggg gggggg 112737 000001 001134 ;?g: MOVB #1,SAUTOB :;SET AUTO-MODE INDICATOR
907 003426 000422 ; BR £8% GET OVER THE ASCIZ
908 ::69%: .ASCIZ <CRLF>#MD- 11-DRI.PA-A LPA-11 DIAGNOSTIC #<CRLF>




MRINDEC ~-11- DRLPAR-A

DRLPA.P11
909 003474
910
311 003474
912 003S00
913 003500
914
915
316
917
918
919 003506
920 003514
355 ooasgg
923 0035
924 %xs
925 00354
927 003SS2

UL
928 003556
829 003564
930 70
931
932 003576
933
934 00
935 003610
936 003614
937 00
938
939 003624
340
941
342 003626
SuG
Guy
945
946
947
948 003630
349
950 003634
951 003640
S5z
953
954
Soe
956
957
958
gE3
960
961
ge2

005037
00S037

8

0240
e737

52 0000 0000 00
b o pe o e b pe o b
W n
~
W
|

104001

062706

012637
012637

MACY11l 27(B6SY)
GET VALUE FOR SOF TWARE

001776
001514

175656
175656

000004

000006
000004

8886 88
B foets B st o e
'_.—m.— o
=000 oo
oo 000

o
(=)
£

000006
175662

KO4

13-DEC-?7 12:58 PAGE 19

SWITCH REGISTER

68%:

CLR ERCNT
RSTART:

CLR .DVLS
;-l!!ll!llli!!l!!ililii!lllllllllll!lll!l!l!!ll!ll!!llil!ll!li!!!
1kTEST | %TEST THE RDDRESSABLITY OF THE KMC-11

s = 363636 3636 36 36 36 6 36 36 36 36 36 3 36 30 36 36 36 96 36 36 36 3 36 3 36 36 36 36 36 36 36 36 36 3 36 36 36 36 36 36 36 36 3 3 36 36 30 30 36 36 3% 36 3% 3% 3 3 2 2 % %

¥511:  NOP
MOV #50, STIMES ;00 S0 ITERATIONS
#1$, SLPADR

MOV : 1SET SCOPE LOOP RDDRESS
MOV #1,STSLNM
MOV sl STESTN
MOV s1$, SLPADR
MOV 818 SLPERR
18: MOV ERRVEC, -(SP)  ;SAVE CONTENTS OF LOC M.
MOV 828, ERRVEC :SET TIME-OUT TO ERROR REPORTER
MOV ERRVEC+2, - (SP)
MOV 8340, ERRVEC+2
BIC 80, 3KMADO :CAUSE A DATA IN, DATA OUT
CLR JKMADOD : CLEAR KMC
CLR JKMAD2
CLR IKMADY
CLR JKMADE
BR 3%
: OPERATION.
2%: ERROR 1 s TIME-OUT TRAP TO LOC. 4 WHEN
iKM-11 WAS ADDRESSED.
‘PLEASE DO NOT USE LOOP ERROR OPTION
:BUT “LOOP ON TEST" (SWRI4) IF YOU LOOP
:ON THIS FARILURE.
ADD #4,SP : TAKE CARE OF TRAP SP.
3%: MOV (SP)+,ERRVEC+2 ;RESTORE ERROR VECTOR.
MOV (SP)+.ERRVEC

;-!ll!*lll*l!!il*lllilillil*!ill!lll!lllilil!lliii!*lil*Iii*lliil
(kTEST 2 *TESt KMC-11 FUNCTIONS

T g% ATTEMPT TO RUN AN INSTRUCTION TESt ON THE KMC-11.

T ABLE TO LOOP ON AN INDIVIDUAL SUBTEST, BUT MUST LOOP ON
TEST SINCE ONCE THE MICRO-CODE IS STARTED, IT EXECUTES IN-LINE
P BACK CAPABILITIES.

T FAILS YOU SHOULD RUN THE REGULAR KMC-11 DIRGNOSTICS

SEQ 0049
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DRLPRFSIL 12 4785* KﬁC-l? }uné?18§§ SEQ 00S0
963 ;lQVQI%RBLE F Tug KMC-11 :
4 :#FOR EACH TESt WILL LIST THE MICRO CODE THAT THE KMC EXECUTES
g - l!lll!lll!lllilll!llll*ll!l*llllllllll!ll!!lﬁ!!l!lil!!l!!*!l!ll
ﬁigg"" 80093“ t812: SCOPE
ég? 003646 012737 0000S0 001160 MOV #50, STIMES ::D0 SO ITERATIONS
368 .?ETTL KMC=-11 MICRO-INItIALIZATION.
969 003654 004537 037534 R RS sLéno :LOAD KMC-DIRG. MICRO-CODE
970 .GLOBL DRLPXI
971 00 ooooggc - WORD DR%PXI
972 00 0127 040000 175576 MOV #BIT14,3KMADO  ; INITRILIZE LPA
973 003670 00S000 CLR RO
974 003672 ggsaoo 108: énc RS : SHORT DELAY.
g;s 003674 1376 NE 108
3;3 003676 112777 000210 175564 MOVB #BIT7!BIT3, aKMAD1 :SET RUN BIT ON KMC.
§79 .SBTTL KMC-DIAG. SUB-TEST#1 CRAM WRITE ONES TEST
980 -REM %
981 sTEST #1
382 : CRAM ONES WRITE TESt
gga ; ENTERED ON INIT.
985 TST1: MOV 8 377,BREG :GET ALL ONES
936 ngvs angc.6u71 ) ;Sur ALL onEs INTO CRAM
987 MOVE BREG, OUT1 <2>
988 MOVE BREG,OUT1 <3
989 MOVE BREG,OUT1 <%
990 MOVE BREG,OUT1 <S>
99] MOVE BREG.OUT1 <&>
ggg MOVE BREG,O0UT1 <7
934 Al:  MOVE INPL <0>,BREG ;WHEN PDP-11 DONe VERIFICATION,
ggg BZ Al 1T WILL CLERR CRAM ADDR#0
997 %
998
1!!! ooa;gq 8?593; 801159 1124 5“5 557 GDDAT XPECT 377 IN ADDR. #0
138? 883712 117737 198 4y 381155 MOVB 3Kn963. gaoonr ESE noan 0 ’
1002 003724 023737 001124 001126 CMP $GDDAT,SBODAT  ;GOOD READ?
1883 003732 001401 BEQ 118 :YES-NEXT SUB-TEST.
i8°5 003734 104002 ERROR 2 :CRAM WRITE ONES TEST
100? 736 012737 177777 001124 11%: MOV 8177777,$GDDAT ;EXPECT 377,377,FROM ADDRS,2,3,4,5,6,AND 7
1008 3794 017737 175522 001126 MOV JKMAD2, $BDDAT  ;READ ADDRS'2 AND 3
1009 0037 023737 001126 001124 CMP $BDDAT, $GDDAT  ;READ ALL ONES?
igi? 0037 001401 BEG 128 :YES-CHECK NEXT REG.
igig 003762 104002 ERROR 2 :CRAM WRITE ONES TEST, ADDR. 2 OR 3
1014 003764 017737 175506 001126 12%: MOV JKMADY, SBDDAT  ;READ ADDRS. 4 AND 5.
1015 0037?3 023737 001126 001124 CMP $BDDAT.SGODAT  :READ ALL ONES?
1016 004000 001401 BEQ 138 :YES-NEXT REGS.
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DRLPA.P11

1816

1019

{83

1023
1024

&R

59

§D
n
~N

o0
o
ouw

TEERE

L T Sy oy S DYDY Sy S P NPy Sy
SRRRR
Omg\lg

004002
%ﬁéﬁ

oo4024

004039
;e

|+| Hggs
004040
004046
0040s0
004056

004060
004066

004070
407
4106

004102

MACY11 27(654) 13-DEC-77 12:58 PRAGE
KMC-DIARG. SUB-TEST#l CRAM WRITE ONES TEST

104002 ERROR :CRAM WRITE ONES TEST, ADDR. 4 OR S
7547 1128 138: MOV KMADG, : REA R AND 7.
Tees et SR HEBRAT  JBEB PPt
: ; TRS~
104002 ERROR :CRAM WRITE ONES TEST ADDR & OR 7.
105077 175436 148: CLRB SKMADO :TELL THE MICRO-PROGRAM TO
:D0 TEST #2.
.SBTTL KMC-DIAG SUB-TEST %2 CRAM WRITE ZEROES TESt
.REM p
; TEST #2
: CRAM ZEROES WRITE TEST
: ENTERED WHEN PDP-11 ZEROES CRAM ADOR O
TST2:  MOVE & 0,BREG sGET ZERO.
M VE Eggg,gﬁ}i <g> iPUT INTO ALL CRAM.
MOV , >
MOV TOUT1 <D
MOVE BREG,OUT1 <%
MOVE REG.OUT1 <S>
MOV REG,OUT1 <9>
MOV REG.OUT1 7>
A2: MOV NP1l <0>,BREG  ;GET ZER
2 ¢ ngrs ’ : WHEN =397,PDP-11 READY FOR NEXT TES!.
p 4
seazg 5
37 001124 CLR $GDDAT :EXPECT Z2ERO REGISTERS.
117737 175422 001126 MOVB JKMADO, SBDDAT  :READ ADR.O
001404 BEQ 218 :IF ZERO, GOOD.
042737 177400 001126 BIC #177400, $SBODAT
104002 ERROR 2 :CRAM WRITE ZERO TEST, ADDR.O
017737 175406 001126 21%: MOV aKMAD2, SBDDAT  ;READ ADDRS. 2,3
001401 BEQ 228 :GO0D IF=0
104002 ERROR 2 :CRAM WRITE ZERO TEST, ADDR 2 OR 3
017737 175400 001126 22%: MOV KMADY4, $BODAT  ;READ ADDRS 4,5
001401 BEQ gas ;csog 19:0 y
104002 ERROR 2 :CRAM WRITE ZERO TEST, ADDR. 4 OR §

MO4

2l

SEQ 00S!
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11 KMC-DIAG SUB-TESt %2 CRAM WRITE ZEROES TEST SEQ 00s2
004104 017737 175372 001126 23%: MOV adKMAD6, $BDDAT  ;READ ADDRS. 6,7
004112 001401 BEQ c24$ ;GOOD IF=0
004114 104002 ERROR @2 ;CRAM WRITE ZERO TEST ADDR. 6,7.
00M116 112777 000377 175342 248: MOVB #4377, IKMADO ; TELL MICRO-CODE WE'RE READY FOR NEXT TEST.

.EE;TL KgC-DIﬂG SUB TEST #3 BRANCH TEST

'TEST #3
BRANCH TEST

ENTERED WHEN PDP-11 RETURNS 377 TO ADOR.O

NOTE WE HAVE TO ASSUME BR AND BZ WORK
OR WE COULDN’T HAVE GOT THIS FAR.
UPON SUCCESSFULL COMPLETION OF THIS TEST WE
PUT CODE 377 INTO CRAM ADDR 2
AND O INTO CRAM ADDR.0. ON FAILURE
; WE ONLY ZERO CRAM ADDR.O.
TST3:  MOVE b 376,BREG :GET zsno BITO
BBO T :ERROR IF BR
MOVE 8 375,BREG :BIT 1=
BB1 T3E .snnon IF BR
MOVE % 357,BREG :BIT 4 ?
BBY T3E ‘ERROR IF BR
MOVE 8 177,BREG :BIT 7=0
BB7 T3E {ERROR IF BR
MOVE 8 1,BREG ‘P°S‘75V§R°" TEST
BBO A3 : SHOUL ANCH
BR T3E :IF NOT, ERROR
R3: MOVE 8 2,BREG ‘BR OR BIT 1
BB1 B3 ;SHOUL? gn.
BR T3E :IF NOT ERROR
B3: MOVE & 20,BREG :BR ON BIT 4
BBY c3 :SHOULD BR.
BR T3E :IF NOT snnon
C3: MOVE 8 200,BREG :BR OF BIT 7
BB7 D3 : SHOULD BR.
BR T3E ;%F NOT ERROR.
D3: MOVE # 0,BREG :TEST BZ NEGATIVE
BZ T3E :ERROR IF BR.
MOVE % 377,BREG i POS BR
B2 E3 : SHOULD BR.
BR T3E :ERROR IF NOT.

E3: MOVE BREG,0UT1 <2> ;PUT 377 IN OUTPUT REG #2
BR F3 :IF BR INSTR FAILS TO WORK
MOVE # 0,BREG :THEN A ZERO GETS PUT IN #2
MOVE BREG,0UT1 <2> iR SIGN OF AN ERROR




HRINDECI-II- DRLPAR-A

DRLPAR.PI11
1128 F3:
1126 T3E:
1127
1128
1129
llgD oo4124 00S00C
1131 004126 105777 175334 30%:
}{35 00:{33 001404
8 iR B
1136 004140 104003
iigg 004142 000SS0
1139 004184 105777 175322 31%:
}{:9 004150 001002
1142 004152 104003
1143 004154 000543
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155 TSTY:
1156
1157
1158
1159 AY:
1160
1161
1162
1163
1164
1165 BY:
1166
1167
1168
1169 CY:
1170
1171
1172
1173 THE:
1174
11785
1176
1177 00M156 112777 000377 175302 408%:
1178 004164 00S000

MACY1l 27(654) 13-DEC-77
KMC-DIAG SUB TEST #3 BRANCH TEST

.SBTTL
.REM
; TEST #4

fOVE
B2

MOVE

MOVE
HgVE

MOVB
CLR

BOS

12:28 PAGE 23

;SIGNAL PDP-11 THART WE ARE

# 0,BREG
BREG,OUT1 <0>  ;THROUGH BR-TEST.

RO ; TIME OUT COUNTER.

aKMARDO ;MICRO CODE DONE?

318 s YES-EXIT

RO ;NO-CHECK FOR TIME OUT.

30% ; NO-TIMEOUT, LOOP.

3 ;KMC-11 FRILED TO FINISH BRANCH TESt.

TST3 §3

352902 ;DID ALL BRANCHES WORK?,CODE 377 IN ADDR 2
3 ;KMC-11 FAILED BRANCH TESt.

TST3 33

KgC-DIRG SUB-TESt #4 ALU TEST

ALU TEST

ENTERED WHEN PDP-11 PUTS A CODE 377 INTO
CRAM RADDR O

ADDR 2=0 IF BAD

éuPl <0>,BREG ;GET CRAM_ADDRO

'WHEN =377 DO TESt

TSTY
% 0,BREG :GET=0

gnsé.o T1 @ -
REG,SPAD <%

SPAD’ (4> sMAKE = 377

g:g :BR IF GOOD SEC.

SPAD <4 :SEC = 376

SPAD <% s INC = 377

CY4 :BR IF = 377

THYE

8 377 G

BRE
BREG,0UTI ¢2> ;RETURN GOOD CODE

# 0,.BREG ;RETURN CODE O
BREG,OUT1 «O»

:START TEST. .

377, 3KMADO
RO :TIME OUT COUNTER

SEQ 00S3

i




cOS

MRINDEC -11- DRLPAR-R MACY1l 27(654) 13-DEC-77_ 12:58 PAGE 24

DRLPA.P11 KMC-DIAG SUB-TEST #4 ALU TESt SEQ 00S4
1179 004166 105777 175274 41$: TSTBIKMADO ; DONE?
1180 4172 001404 E wss YES= cx §SULTs
‘}Sé 124 QQ N R -N -T
}133 Yyl 00 N 4is
1184 004200 104003 ERROR 3 ;Knc-xx FRILED TO FINISH ALU TEST.
iigg 004202 000530 BR TSTS s
1187 884504 122777 000377 175260 42%: CMPB %377, 3KMAD2 :DID IT DO IT RIGHT?
}{gg 4212 001401 BEQ 50%
iig? 0Oo4214 104003 ERROR 3 :KMC-11 ALU TESt FRILED.
i{gg .SBTTL KMC-DIAG SUB-TESt #5 NPR TEST ZERO TRANSFER
1194 .REM %
1198
1139 :TEST S
1198 ;
iégg : NPR TEST
1201 : NTE N LINE WHEN PDP-11 PUTS CODE 377 INTO
1268 , ERAH ROOR
120 : ooss AN I onrn xrsan FROM LOC 1124
1204 : xu PDP-II LOC 1126
1208 : 52 8nrn cuzcxrnc Rsrunns
1206 : CODE O TO CRAM ADDR.O WHEN DONe.
i25; -
1209 TSTS:  MOVE INP1 <0>,BREG ;WRIT FOR POP-11
1510 B2 RS
faié BR TSTS
iaia AS: ggxs 8RE ansg % E; Locn DO NPR IN
1515 MO % 124°3asc EE 5u nogn OF ADDR. 1124
1216 MOVE BREG,OUTO <4  ;SET Lou
1516 MOVE  RhatEs o, i """ "‘
‘5&3 BS: ngg g§51'<1o>,a§ G u2?§sron NPR DONE.
iaal .
1222 OVE R SR M A R,
1224 MOV ?358 38 BREG SET ?ﬂ
1225 MOVE G OUTb 3 ,snvs FOR ou PUT.
1559 ngv iGET OUTPUT ADDR.=1126
1 MOV c ou 0 7>
1228 MOVE u ;LOW PART.
{223 5335: BREG QUII)J RAD (4) /=STN
153é AND § 5 QEEG SPAD .
123 MOVE # o
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DRLPA.P11

1246 004216

2s4 004250
gg; oo42s2
258 004254
259 004262
52? oo426e4
eb2

263

276

D I S ——

00S037
oigze
2%
105777
et
001373
104003

023737
001401

104002

MACY1l 27(65M4)
KMC-DIARG SUB-TEST #5 NPR TEST ZERO TRANSFER

oolla4
77727
00377

175222

oo1124

194358

001126

13-DEC-77

CS;

S0S:

S18%:

S2s:

OR
MOV
MOV
MOVE
MOVE
B8O
MOVE
MOVE
A

DOS

i2:58 PAGE 25

3D o R

BREG,OUT1 <10> ;SET NPR OUT.
égPl <10> ,BREG ;WAIT TILL DONE

% 0,BREG ;s TELL PDP-11 WE’'RE DONe.
BREGS, OUT1 <O

gcoogr . :CLEAR $GDDAT (LOC 1l12%)
03}7,Bﬁgnoo : TELL MICRO-CODE TO GO!
RO :CLEAR TIME OUT COUNTER.
augaoo s KMC-MICROCODE DONe?
:NO-TIME OUT OCCUR?
51%
3 ;KMC-11 FAILED TO FINISH NPR TEST.
$GDDAT,$BODAT  ;NPR ALL ZEROS CORRECTLY?
60% : YES-NEXT TEST.
2 :KMC-11 NPR TEST ZERO TRANSFER

KgC-DIRG SUB-TEST #6 NPR TEST ONES TRANSFER.

NPR TESt
ENTEREgoéﬂLINE WHEN PDP-11 PUTS CODE 377 INTO
T DATA XFERR FROM LOC 1124

S0ES AN TMBUT
0 PDP-léﬂHE"CHSCk?NGI§E?URNS

O TO CRAM ADDR.O WHEN DONe.

aNPl <0>,BREG  ;WRIT FOR PDP-11

8716
BREG ;SET TO DO NPR IN
snzé ouTg <S> ET T paaH §n OF ADOR. 1124
buro TH LOu AB
o CBRE 'SET TO NPR IN

SEQ 00SS

|
!
i
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004266
oo4272

004300
004306

DO431
00432

004322
004324
004326
004334
004336

00s037
012737

112777
00S000

0s777
01404

00S200
001373
104003
0004s7

023737
001401

104002

MACY
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177777
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175182

OCl1leM4
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13-DEC-77

EQS

12:58

PAGE 26
SUB-TESt #6 NPR TEST ONES TRANSFER.

O0l1le4
175160

001126

B6:

Ch:

608:

61%:

62%:

MOVE
E

Move
CLR
TSTB
BEQ
INC
BNE
ERROR
BR
CMP
BEQ
ERROR

BREG,0UT1 <10>
él:’l <10> ,BREG

; CAUSE _NPR IN
iWAIT FOR NPR DONE.

INPO <0>,BREG ;GET LOW BYTE DATA.
g OUTOBRE ;OUTPUT NPR DATA REG.
> G ;GET HIGH BYTE.

BREG,0UTO <3> ;SAVE FOR OUTPUT.

nE ? :GET OUTPUT ADDR.=1126
3 §s°%a2 :LOW PART.
aéc ?'irlr? SIS’RO L) /=STN
gpné <a>,éasc SPARD !

nb <u BREG, BREG
angc ,0UT é <11’
BREG OUT1 <10> ;SET NPR OUT.

INP1 <107 ,BREG
Co

s 0,BREG

BREG, OUT1 «O»

$BDDAT
8177777 ,$GDDAT
8377, 3KMADO
RO

IKMADO

62%

RO

61S

3
TST3

$GDDAT, SBODAT
708

2

sWAIT TILL DONE

; TELL PDP-11 WE’RE DONe

;NOW XFERR SGDDAT TO $BDDAT

;START NPR XFERR
:TIME OUT COUNTER
:DONE NPR?
:NO-TIME OUT?

:KMC-11 NPR TES{ FAILED TO FINISH.

; ONES XFERR _OK?
: YES-NEXT TEST.

;KMC-11 NPR ONES XFERR FAILED.

.gg;TL KgC-DIRG SUB-TEST #7 INTERRRUPT TEST.

; TEST w7

INTERRUPT TEST

SEQ 00Se
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DRLPR.P11 KMC-DIAG SUB-TEST #7 INTERRRUPT TEST. SEQ 0057

1341

ig:g : THIS TEST GENERATES TWO INTERRUPTS

1344 : THE 1ST INTERR T T0 vsc10n xxg WHEN

1348 : c AM ADDR. D 7 BY PDP-11 ROL

1346 : THE 2ND INTERRUPT T0 vscron XXY HHEN

{gzg : CRAM ADDRO =377 (1ST MODE=0 AGAIN

1349 :

1350 TST?:  MOVE INP1 <0>,BREG  ;WAIT TILL POP-11 READY!

1351 82 A7

1352 BR TST?

1353

1354 A7:  MOVE INP1 <11>,SPAD <%

1355 AND SPAD <4>,BREG, SPRD

1356 MOVE s 200,BREG

1357 OR spno 9 REG BREG

1358 MOVE c,ourl :SET_INTR TO RDDR. XXO

1359 B7: MOVE INPI 11>, ansc ‘WAIT TILL DONe

igg? BB7 B7

1362 MOVE % 0,BREG :TELL POP-11 WE INTERRUPTED

igga MOVE  BREG,OUT1 <0> ;IN CASE WE DIDN'T

1365 C7: MOVE INP1 <0>,BREG  ;NOW_WAIT FOR_PDP-11 TO TELL

1366 BZ 07 ‘US TO INTR. TO VECTOR XX4

£ o,

1369 D7: MOVE INP1 <11>,SPAD <%

1370 AND spng <4>, BREG, SPRD

1371 MOVE 8 300,BREG

1372 OR SPAD <4> ,BREG,BREG

ig;& MOVE  BREG,OUT! <I1} ;SET INTR TO ADDR. XX4

1375 E7: MOVE INP1 <11>,BREG ;WAIT TILL DONE.

Hgg BB7 E7

13786 MOVE % 0,BREG :TELL PDP-11 WE THOUGHT

iggg MOVE BRES,O0UT1 <0> ;WE HAD INTERRUPTED!

1381 BR

£

1384 004340 012777 004372 175210 708: MOV #72%, IVECT1 :SET-UP FOR 1ST INTERRUPT.

1385 004346 00S037 177776 CLR PS5 :LOWER PROCESSCR STATUS.

1386 004352 112777 000377 175106 MOVB 8377, 3KMADO : TELL MICRO-CODE WE'RE READY!

1387 004360 00S000 CLR R0

1388 004362 105200 718: INCB RO : TIME-OUT COUNT IN CASE OF NO INTERRUPT.

{ggg 004364 100376 BPL 718

1391 004366 104003 ERROR 3 :KMC-FRILED TO iNTERRRUPT AT XXO

iggg 004370 000435 BR TST3 ¥

1394 004372 062706 ULODOO4 72%: RDD ¥4, SP :RESTORE STARCK.




GOS

MAINDEC -11- DRLPAR-R MACY1l 27(654) 13-DEC-77 %a:sa PAGE 28
DRLPA.P11 KMC-DIARG SUB-TEST #7 INTERRRUPT TEST. SEQ 00S8

1395 004376 012777 004444 175154 MOV #74$ . AVECT2 :SET_NEW INTERRUPT VECTOR

1396 004404 013777 001556 175144 MOV VECT!,avVECT1 :RESTORE OLD VECTOR.

1397 004M12 777 000002 175136 ADD #2, aVECT]

xggs 0044 005037 177776 CLR PS ;ALLOW INTERRUPTS

1399 gngaq 112777 000377 175034 MOVB $377, IKMADO *TELL MICRO CODE WE'RE READY AGAIN.

i:g? w432 00S000 CLR RO

1402 004434 105200 738: INCB RO :TIME OUT COUNTER IN CASE OF NO INTR

{:83 004436 100376 BPL 738

1405 004440 104003 ERROR 3 ;KMC-FRILED TO INTERRUPT AT 004

i:gg 004442 000410 BR TST3 33

1408 004444 062706 000004 748: ADD #4, SP :RESTORE STACK

1409 004450 013777 001560 175102 MOV vedTa, avecT2 ‘RESTORE VECTOR.




MAINDEC -1i- DRLPR-A MACY1l 27(6S4) 13-DEC-77 12:58 PAGE 29
DRLPA.P11 KMC-DIAG SUB-TEST 7 INTERRRUPT TEST. SEQ@ 00S9

{:i? 0044Se 062777 000002 175074 RDD #2,avECTR2




I0S

MRINDEC ~11- DRLPA-A MACY1l 27(654) _13-DEC-77 12:58 PAGE 30

DRLPA.P11 KMC-DIAG SUB-TEST #7 INTERRRUPT TESt. SEQ 0060
1412
1413 R 21212122122 2222222222222222:22222222222222X222 2222332222222 3
i:ig irssr %TEST SLAVE MICRO PROCESSOR START
1416
1417 lIN THIS TEST WE OAD IN MICROCODE INTO THE KMC-
i:ig :#THAT WILL RLLOH us 0 tALK TO THE SLAVE nxcno-Pnoczsson
{igt
1422 : #WHEN THE SLRXE MICRO-PROCESSOR IS INTITIALIZED (IT cevs INITED
1423 : #WHEN BIT 14 THE KMC’S CSR GET SET) IT SENDS US A VERSI
1424 : *NUMBER THROUGH THE IPBM’S FAST PATH REGISTER IF THE
1425 ;lINITIRL CSR OF IPBM (AS SEEN BY THE SLAVE) IS CORRECT
1426 F BAD 17 SEND CODE 377 THROUGH BOTH FRST PATH AND
i:g; lSILO T0 INDICATE AN ERROR.
1429 Y1121z 2121221222%232122:122222232323222232232232222222222222222 23
1430 00%4&N 000004 +4T3.  SCOPE
izgé 009466 012737 000010 001160 MOV #10,STIMES :;D0 10 ITERATIONS
1433 004474 004537 037534 JSR RS, SLOAD :LOAD MICRO CODE INTO KMC-11
1434 .GLOBL DRLPXO
izgg 004500 000000G "WORD  DRLPXD :FILE "DRLPXO"
1437 004502 052777 040000 174756 BIS #BIT1Y,aKMADO  ;SET INIT BIT, WHEN THIS BIT




JOS

MAINDEC -11- DRLPA-A MACY1l 27(6S4) 13-DEC-77 12:58_PAGE 31
DRLPAR.P11 T3 #TEST SLAVE MICRO PROCESSOR START SEQ 0061

1438 ;CLEARS IN SLAVE, RUN STARTS.
1439 004510 00S000 CLR RO




MRINDEC ~-11- DRL

DRLPA.P11

1440
14941
1442
1443
14944

PA-A
T3
00S200
001376

012777
00s000

MACY1l 27(654)
#TEST SLAVE MICRO PROCESSOR

104000

174742

13-DEC-77

19%:

INC
BNE

MOV
CLR

1

e
S

KOS

:58_ PAGE 32
TART

RO ;LITTLE DELAY LOOCP.

1%
gnglS!BITll.ﬂKHRDU

;CLEAR INTIT, SET RUN

SEQ 00&e




MRINDEC -11- DRLPR-A
DRLPA.P11 T3

1445 004526 00Se200

MACY11l 27(B5S4)

13-DEC-77

12:58_ PAGE 33

#*TESt SLAVE MICRO PROCESSOR START

2s: INC

RO

;LITTLE DELAY.

SEQ 0063




MAINDEC -11- DRLPR-A
DRLPA.P11

144
144
144
144
1450
1451
1452

ta8d

004530
85423

004542
004550

0o04sse
004554

004556

004560
004562

004570
004576

T3

001376
2777
1410

032777
001002

104004
000427

104004

00042s
112777

122777
001374

MACY1l 27(BS4) 13-DEC-77 12:58 PAGE 34
#TEST SLAVE MICRO PROCESSOR START

000040 174726 BIT

000002 174716 BIT

ERROR
BR

38: ERROR

BR
000004 174702 4$: MOvB

000377 174674 S8: CMPB
BNE

s
#BITS, a¥MADO
4s

#BI71,aKMADO
3%

TSTHY
4

TSTY
4, IKMAD2
8377, IKMAD2
13

;DID_SLAVE SEND DRTA THROUGH
iBR IF YES (LOOKING AT IPBM C
;SENDS EITHER VERSION OR CODE

; RIGHT NOW Ns KNOW_AN ER oA
'i'ﬂsrﬂﬁc?.“ﬁs BT
;CSR BIT 1

; IPBM_INIT ERROR

F.P.?
SR_BIT S)
377.

TR

5“" Tal 128 PROPERLY. A5 SEEN FROM

;ERROR IPBM OR (MOST LI

L
i SLAVE MICRO PROCESSOR
T0 START PROPERLY.

; ISSUE CMMD TO REARD FARST PATH
;WARIT FOR RERD.

KELY)
FRILED

SEQ 0064




HRINOEC =iie DRng-R

DRLPA.P11

1472
1473
1474
1475
1476
1477

1478

004600
004606
004614

004616

013737
117737
100002

104005

NOS

MACY1l 27(654) 13-DEC-77 12:58 PAGE 35
*T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>