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PROD ICT CfOE: AC-E_57E-MC

PRODUCT NAME: CIMIBEC M9312/1144 UBl BOOT
DATE: JANUARY, 1982

MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT S SUBJECT 710
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DITITAL EQUIPMENT CORPORATION.
DIGITAL EQUIFMENT CORP(RA"ON ASSUMES  NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN

THIS DOCUMENT.  THE SOFTUARE DESCKIBED IN THIS
DOCUMENT IS FURNISHED UNDER A LICENSE AND MAY ONLY
BE SUED OR COPIED IN ACCIRDANCE WITH THE TERNS OF
SUCH LICENSE.

DIGITAL  EQUIPMENT  CORPORATION ASSUMES NO
RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
g?g}#:ﬁf ON EQUIPMENT THAT IS NOT SUPPLIED BY

COPYRIGHT ()  1979,1982 BY DIGITAL  ECUIPEMNY
CORPORATION
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&2

42 HISTORY SECTION

L)

L] PBRDAY WAS RELEASED MARCH, 1978.

46 PBRDB0 WAS RE_EASED JUNE, 1978.

47 PBRD440 WAS RELEASED JANUARY, 1979

48 (ZM98D0 WAS RELEASED OCTOBER 1979

gg CZM9BEQ WAS "SLEASED JANUARY, 1982

5512 REVISION B WAS CREATED TGO PRCVIDE THE FOL _OWING ENHANCEMENTS:

53 1. PROPERLY CHECK THE BOOT ROM'S ALPHABETIC SEQUENCE AND,
S4 IF NOT IN CORRECT SSQUENCE, PRINT THE CORRECT SEOUEME AS
35 AN ERROR MESSAGE. ALSO CHECK FOR NO MOLES AND CHECK
So FOR ROM In SOCKET #2 IF 11/60 AND ONLY ONE ROM EXISTS,
2; FLSE PRINT THE CORRECT SEQUENCE.

N
-
N

. THE DIAGNGSTIC CANNOT DETERMINE THE DEVICE CODE FOR A

CONTINUATION ROM. THERSFORE, CONTINUATION ROMS ARE TREATED
AS EXTENSTONS OF THE PRECEEDING DEVICE CODE ROM. ILLEGAL

E
MESSAGES. A DUPLICATE DEVICE ROM IS ALSO REPORTED IN
AN ERROR MESSAGE.

COMMENT FIELDS BEGINNING WiTH THE CHARACTERS '';
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV 80.

REVISION C WAS CREATED TO PROVIDE THE FOLLOWING ENHANCEMENTS:

1. T0 UPDATE THE DIAGNOSTIC BASED ON FAULT INSERTION OF
THE M9312 MODULE.

TO ADD A * NG ROMS FOUND °* MESSAGE.

3. 70 SIZE FOR A FALSE ERROR CAUSED BY A REAL FAILIRE T0
FIND THE POWER FAIL VECTOR WHEMN ONLY THE C oM IS
PRESENT. THIS SHOULD NOT BE TREATED AS A FATAL ERROR
(WHICH IT WAS IN REV. B). PREVIOULY, APT WOULD NOT RUN
IN PRINTING MODE DIS’SLED DUE TO THIS ERROR.

COMMENT FIELDS BEGINNING WITH THE CHARATERS
IDENTIFY ALL LINES ADDED GR MODIFIED BY REV C.

REVISION L UAS CREATED TO ACCOMODATE TESTING OF 11/44 UBI MGDULE
THE UBI MODULE HAS LCSIC WHICK IS FUNCTIONALLY EQUIVALENT TO THE M9312.

SINCE TNE DIAGNOSTIC CALLS OUT E NUMBERS REFERENCING THC
OOTSTRAP & 1 B0OOT DIAGNOSTIC ROM IC'S, USE M

INSTRUCTIW TO DETERMINE IF CPU IS 11/44 IF IT IS

THEN USE SET OF E NUMBERS CONSISTENT WITH UBI MODULE.

COMMENT FIELDS BEGINNING WITH THE CHARACTERS °°; e’
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV. D.

REVISION E WAS CREATED TO ACCOMODATE TESTING GF 11/24 WITH BOOT ROMS ON EITHER
THE MAP MODULE OR THE CPU MODULE. ALSO, CORRECTIONS WERE MADE TO SOME OF THE

BIRBRVCSAPARRE IR AIYFANINIICEVE SFER G
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SEQUENCE 3

9% NESSACE PRINTOUTS WHEN RUN ON AN 11/24. LT ALSO CORRECTED CODING ERRORS IN THE
100 PROWP:* :** CUBROUTINES. USED WHEN IN APT MODE WHEN BIT 7 OF SENVM
101 1o o (HE 200 BTy ATTENTIGN: BROPER \SETUP OF THE AT TABLES IS NECESSARY
102 TN RUN IN THAT MGDE. SEE SECTION UNDER (4.3). WHILE RUNNING WITH & ROWS,
103 DIAG FAILED . CODE UAS CHANGED. T0 CORRECT THIS PROBLEM.  WiLE ROWING WIi

104 CONTINUATION ROMS. DIAGNOSTIC FAILED. CODE WAS CHANGED TO CORRECT THIS PROBLEM.
105 WRONG ROM MUMBER WAS PRINTED ON A RGM FAILURE, CODE CORRECTED TO POINT TO THE
1% TORRECT ROM ASCII STREAM.

108 COMMENT FIELDS ENDING WITH °**;BPMO01"" IDENTIFY ALL LINES

199 ADDED OR MODIFIED BY REV E.

11

112 1.0 ABSTRACT

e

15 THIS PROGRAN VERLF IES THE ROW INFORMATION FO THE W9312 BOOTSTRAR

16 TERMINATOR OR 11/44 J31 TERMINATOR. IT HAS ;W0 MODES OF OPERATION; STAND-ALONE MO
m GHICH REQUIRES OP~naTOR INTERVENTION AND ADT-MODE-

119

120

12 2.0 REGUIREMENTS

;52 2.1 HARDWARE

125 ANY PDP=-11 UNIBUS PROCESSOR WITH CONSOLE TERMINAL AND/OR HARDWARE

126 SWITCH REGISTER

127 M9312 BOOT STRAP TERMINATOR

128 4K MEMORY

rORy

2.2 SOFTWARE

[V
v

APPROPRIATE DIAGNOSTICS.

3.0 LOADING AND STARTING PROCEDURES

SBEBESEW

3.2 STARTING ADDRESS
200- DO CRC VERIFICATION AND SIZING

3.3 RESTART ADDRESS
204~ RFSTART WITHOUT SIZING

ot ) e o ad o e o o e e o et b ek d b d o e e o =

VAVACALIVAVA S 8

NOTE: IF 11/44 CPU, M9312 BOOTSTRAP TERMINATOR IS NOT NEEDED

THIS PROGRAM REQUIRES THAT THE CORRECT OPERATION OF THE
PROCESSOR, MEMORY AND (ONSOLE TERMINAL HAVE BEEN VERIFIED BY THE

3.1 LOAD THE PRCGRAM BY ANY UF THE STANDARD PROCEDURES FOR ABSOLUTE PROGRAM FORMATS.
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3.4 SPECIAL ENVIRONMENTS

THIS PROGRAM IS APT COMPATIBLE SEE SECTION FOR ETABLE SET-UP.
FOLLOU STANDARD APT PROCEDURES FOR LOADING AND STARTING.

3238

4.0 OPERATING PROCEDURES

4.1 OPERATIONAL SWITCH SETTINGS
THE PROGRAM IS DESIGNED TO USE THE HARDWARE SWITCH REGISTER,
HOWEVER IF THIS REGISTER IS NOT AVAILABLE THE PROGRAM WILL USE
LOCATICN 176 AS THE SWITCH REGISTER.
SW 15=1 OR UP=-- HALT ON ERROR

1 OR UP-- INKIBIT ERROR TYPEOUTS
1 OR UP-- BELL ON ERROR

4.2 EXECUTION TIMES

EXECUTION TIME 1S DEPENDENT ON THE CONSOLE TERMINAL DURING THE
FIRST PASS. ALL OTHER PASSES TAKE LESS THEN 1 SECOND.

— and h d b o e i - ) i ywt T ol .:d—‘—‘..l_‘_‘—l-d-‘—l.‘
RRBIFVFINGNIISELRTXER2E

B8R G R 2EBRIESRA

4.3 APT PROCEDURES

THERt ARE TWO CMOICES WHEN RUNNING UNDER APT. IF THE SIZE BIT
(BIT 7-SENVM) IS CLEAR THE PROGRAM WILL OPERATE IN NGCRMAL
STAND-ALONE MODE. IF THE SIZE BIT IS SET THS PROGRAM WILL
COMPARE PARARETERS FROM THE BOARD TO THE CONTENTS OF THE ETABLE.
THIS TABLE MUST BE SET UP PROPERLY AS TO THE HARDWARE CONFIGURA-
TION, OTHERWISE ERROR(S) WILL RESULT. TO USE THE APT COMPARSION
FEATURE THE ETABLE MUST BE SET UP IN THIS ORDER:

$ENV: DON'T CARE

SENVM: 200 OR 240
200 $SWREG: CON'T CARE
201 SUSWR: NOT USE
202 $CPUOP: NOT USED
203 1: NOT USED
204 SMTYP1: NOT USED
205 R1: NOT USED
206 2: KOT USED
207 MTYP2: NOT USED
208 $HADRZ: NOT USED
209 "S3: NOT USED
210 SMTYP3: NOT USED
211 $MADR3 : NOT USED
212 SMAMSS : NOT USED
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AIAINIAAI NI NIRINININD
POPINIP )t ob b b b b b
wN—-‘%OmNOMbW

INENIN
[ 3% T

5.0
5.1

5.2

5.3

SMAMSS - NOT USED
SRTYPS: NOT USED
$SMADRS : NOT USED
SVECT1: NOT USED
$VECT2: NOT USED
$BASE : PSEUDO POWER-FAIL VECTOR ADDRESS - MUST BE LOADED [F BIT 7

OF SENVM IS SET (THE 200 BIT) (DIAGNOSTIC ASSUMES 173024
SDEVM IF BIT g OF SENVM IS CLEAR)

NOT USE

$ChW1: CONTENTS OF ADDRESS IN $SBASE - MUST BE LOADEL IF BIT 7
OF $ENVM IS SET (THE 200 BIT) ‘DIAGNOITIC ASSUMES 145077
IF BIT 7 OF SENVM S CLEAR)

$CDW2: NOT USED
$DDWO:-$DDW11: UP TO 12 DEVICE CGDES EXPECTED - MUST RE LOADED IF $SENVM=200 OR c .0
$DDW12: NOT USED

$HDW13: NOT USED
$ODW14: NOT USED
$DDW15: NOT USED

NOTE: THE ORDER FOR LOADING $DDWO iS IMPCRTANY. THE FIRST
VALUE SHOULD BE FOR THE DIAGNOSTIC / CPU ROM, FOLLOWED
8Y THE APPROPRIATE OCTAL VALUES FCR THE BOOT ROMS PRESENT.
SOME OCTAL VALUES USED ARE:

CCTAL DATA MNEMONIC PIN LABELING
280~ KO~"" P24:1.5

040169 80 233F1

041460 co

042113 DX 756A9

042114 DL 751A9

042130 DX 753A9

046524 L1 757A9

SUBROUTINE ARSTRACTS
NOROMS

THIS ROUTINE IS CALLED ONLY IF N(. ROMS WERE FOUND DURING SIZING
IT DCeS A READ OF ALL BOOTSTinP ROM ADDRESSES AND COMPARES THE
CONTENTS TO A KNOWN EXPECTED VALUE.

CHECXS

THIS ROUTINE SETS UP THE FIRST, LAST AND EXCEPTION ADDRESSES FOR
THE *‘CALSUM'* SUBROUTINE. IT RECIEVES THE CALCULATED CHECKSUM FROM
'("%LE%SRQND COMPARES IT AGAINST THE GOOL CHECKSUM TO DETERMINE

CALSUM
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276 5.4
2

2
285 5.5

292 5.6

299 5.7

i3gegegeges

5.8
210
21
312
313
314 5.9
315
316
317
318
319
320
321
322 5.10
323
524 -
325
326

1
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THIS RCUTINE CALCULATES THE CRC16 CHECK3SUM OF EACH ROM. IT
NECEIVES THE FIRST ADDRESS TO BE CHECKED{FIRSTA), THE LAST
ADDRESS TO BE CHECKED(LASTAD) AND THE CXCEPTION ADDRESS (EXCADD)
FROM THE "'CHECKS™® MODULE AND RETURNS TO IT THE CHECKSUM IN Ré4.

PROMP

THIS ROUTINE PROCESSES THE ROM PARAMETERS. IT CHECKS THE SIZE/
DON'T SIZE BIT IN THE APT ETABLE AND EITHER FORMATS THE SIZING
gﬁ?ﬁAGE‘ CR COMPARES THE SIZING INFORMATION TO THE APT ETABLE

DEVCOD

THIS ROUTINE LOCATES EACH DEVICE (ODc_AND PASSES IT AND THE
ADDRESS IN WHICH IT WAS FOUND BATK 7O THE "PROMP'" MODULE.

PPFVAR

THIS ROUTINE DETERAINES THE PSEUDO POWER-FAIL VECTOR ADDRESS AND
PASSES IT AND iTS CONTENTS TO THE 'PROMP'’ MODULE

PUTMES

THIS RCUTINE FORMATS THE PARAMETER AND FPOWER-FAIL  ADDRESS
MESSAGFS.

ERRHAN

THIS ROUTINE FORMATS ALL ERROR MESSAGES AND CALLS THE TYPE
ROUTINE TO OUTPUT THEM. IT ALSO USES THE OPERATICNAL SWITCHES TO
DETERMINE WHETHER TO CUTPUT THE MESSAGE, OR HALT.

F ILBUF

THIS ROUTINE FILLS THE MESSAGE BUFFER WITH ASCII CHARACTERS. IT
RECIEVES THE ADDRESS OF THZ ASCII IN RS.

0CASC

THIS ROUTINE TAXES A SIXTEEN 8IT BINARY NUMBER AND CONVERTS IT TO
6 ASCII CHARACTERS.

SEQUENCE

6
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327
328

5.11

5.0

QCADD

THIS RCUTINE 1S USED RY THE 'PUTMES'® MODULE WHEN THE DATA IN R3
IS NOT_IN THE RIGHT MODE TO 8E HANDLED BY THE "OCASC'® MODULE. IT
MOVES THE ADCRESSING MODE OF R3 UP ONE LEVEL OF DEFERMENT.

RELIABILITY//AVAILABILITY/ScRVICEABIL.TY

WHEN RUNNING IN ANY ENVIRONMENT BUT APT THERE IS ONLY ONE ERROR
DETECTED BY THE PROGRAM. THIS ERROR IS A CHECKSUM ERROR. THE
MESSAGE WILL BE:

CRC ERROR IN ROM EXX
THE FOLLOWING ERROR MESSAGES WERE ADDED IN REV BO:

1. A CONTINUATION ROM IS INCORRECTLY LOCATED IN Rm X(EXX)
2. A CONTINUATION ROM IS MISSING FOR DEVICE C E

3. THERE .S A DUPLICATE ROM WITH DEVICE CODE X

4. ROM SEQUENCE IS iINCORRECT AS PER INSTALLAYION PROCEDURE .

SEQUENCE SHOULL BE:

ROM 1(E35) XX
ROM 2(E33) X%
ROM 3(E34) XX
ROM 4(E32) XX

WHEN RUNNING IN THE APT ENVIRONMENT THREE OTHER ERRORS MAY OCCUR.

1. AN ERROR WILL OCCUR WHEN THE DEVICE CODES IN THE ETABLE DO
NOT MATCH THE DEVICE CODES FOUND IN THE ROMS. THE ERROR
MESSAGE WILL BE EITHER:

1. COULD NOT FIND DEVICE CODE XX.
2. FOUND UNEXPECTED DEVICE CODE xX.

THE FIRST MESSAGE WILL BE PASSED T(J APT iF A DEVICE C(ODE

LISTED IN THE ETABLE CANNOT BE D IN THE EXISTING ROMS.
THE SECOND MESSAGE WILL BE SENT IF A DEVICE CODE MNQT LISTED
IN THE ETABLE IS FLUND IN A ROM.

2. THE SECOND ERROR WILL BE IF THE PSEUDO POWER-FAIL VECTOR
ADDRESS IN THE ETABLE DOES NOT MATCH THE ADDRESS DETERMINED
E}L{Hg[PROGRM. TO BE IN THE BOARDS® SWITCHES. THE MESSAGE

POWER-FAIL VECTOR
EXPECTED RECEIVED

7
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WHERE EXPECTED IS THE CONTENTS OF THC ETABLE AND RECEIVED IS
THE VALUE FGUND BY TME PROGRAM.

THE THIRD ERROR WILL BE IF THE CONTENTS OF BOARD'S PSEUDO
POWER-FAIL VECTOR_ADDRESS DOES NuT MATCH THE VALUE EXPECTED
FROM THE ETABLE. THE MESSAGE WILL BE:

POWER~FAIL. DATA ERROR
EXPECTED RECEIVED

7.0 NOTE: DIAGNOSTIC COVERAGE

THIS DIAGNOCSTIC DOESNOT PERFORM ANY EXAMINATTION OF
THE BCOT CIRCUITRY ON THE M9312. IF Y(U WISH TO CHECK THIS
CIRCUITRY YOU MUST FIRST, DETERMINE WHICH DEVICE YOU WILL B0OT
AND SECOND,  YOU MUST SET THE SWITCHES ON THE M9312
TO THE_APPROPRIATE SETTINGS. YOU MAY NOW ATTEMPT TO BOO:
THE M9312 . IF THE DEVICE DOES BOOT THIS SHOULD BE
EVIDENT FROM THE CONSU_E TERMINAL, IF PRESENT, OR FROM THE RUN
LIGHT ON THE FRONT PANEL, WHICH SHOULD BE LIT. RIGHT? RIGHT!
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4ul

442

00000C

006001
16000G

001100
1046000
060004

000611

177570
000000

000007

.ENABLE ABS

.ENABL AMA

.LIST  ME

NLIST MC

NLIST MD

NLIST CND

NLIST BEx

<MCALL SASTAT..SSA\E .SCATCH, .SCMTAG, oETUP..SEOP .STYPE
‘MCALL STARS TE, .$APTHDR. . SAPTBLS . . SAPTYPE

MCALL SACTi1..HEADER..SURHI REPORT, TYPNAM,PUSH, POP, . STRAP
MCALL SsEAD,.STY

MCALL .EQUIV
CTITLE CIM9GED H95'2/1’44 KT24 uBl B0OT
'COPYRIGHT (C) 1982

s*DIGITAL EOUIPHENT CORP
:*MAYNARD, MASS. 01754

te
:*PROGRAM BY DAN MILLEVILLE
T3

$*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
-tPACKAGE (MAINDEC-11-DZQAC-C5), JAN, 1981.

§7n=1

$5WR=160000 SHALT ON ERROR, LOOP ON TEST, INHIEIT ERROR TYPOUT
_SBTTL  OPERATIONAL SWITCH SETTINGS

"

e SWITCH USE

e eeeemee

e 15 HALT ON ERROR

e 14 LOOP ON T

v 13 [RN1B1T ERROR TYPEOUTS

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER wxx 1100 #ww
STACK=" 1100
ERROR~EHT

SCOP
'HISC‘LLANEOUS DEFINITIONS
HT= 11 ;:CODE FOR HORIZO?EGL TAL

LF= 12 S:CODE FOR LINE F
CR= 15 :CODE FOR CARRIAGE RETUR
CRLF= 200 $:CODE FOR CARRIAGE RETURN-LINE FEED
PS= ;ga7gg S IPROCESSOR STATUS WORD
STKLMT= 177774 ::STACK LIMIT REGISTER
PIRG= 172772 *PROGRAM INTERRUPT REOUEST REGISTER
DSWR= 177570 ..HARDUARE SWITCH REG
DDISP= 177570 HARDWARE DISPLAY aecxsrsa
- *GENERAL FURPOSE nzcxsrék DEF INITIUNS
RO= 10 ;s GENERAL REGISTER
R1= 11 {:GENERAL REGISTER
R2-= 12 ::GENERAL REGISTER
R3= 13 {i7ENERAL REGISTER
R4= 5  :GENERAL REGISTER
RS= 15 ::GENERAL REGISTER
R6= 16 t:GENERAL REGISTER

R7= X7 2 ;GENERAL REGISTER
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BASIC DEFINITIONS
090006
000007

000400

SEQUENCE

SP= 16 STACK POINTER
PC= %7 ROGRAM COUNTER

tPRIORITY LEVEL DEFINITIONu

PRO= 9 PRIORITY LEVEL 0
PR1= 40 ..PRIORITY LEVEL 1
PR¢= 100 ; ;PRIORITY LEVEL 2
PR3= 140 ;;PRIORITY LCVEL 3
PR4= 200 ;;PRIORITY LEVEL 4
5= 240 s ;PRICRITY LEVEL 5
PRG= 300 ..PRIORITY LEVEL 6
207= 340 PRIORITY LEVEl 7

;= 3WITCH REGISTER'* SWITCH DEFINITIONS
SW15= 0000

Sw13= 20000
SW12= 10000
S¥il= 4000
SW10= 2000
SW09= 1000
SwWw08= 400
swo?= 2
SW06= 100
SW0S= 40
sW04= 20
"wo3= 10
sWle= &
sSwo1l= 2
SW00= 1
SW9=5w09
SW8=5W08
SW7=SW07
SW6=5W06
Sw5-SW05
SW4=SW04
SW3=5w03
SW2=5W02
SU1=$UO1
;*DATA BIT DEFINITXONS (BITO0 {0 BIT1S)
81715= 10000
BIT14= 40000
BIT13= 200C0
BIT12= 10000
BIT11= 4000
BIT'0= 2000
BIT09= 1000
BIT08= 400
BIT07= 200
BIT06= 100
BIT05= 40
BIT04(= 20
8I103= 10
BIT02= 4
BITO1= 2
BIT00=
B81719=81109
B81T8=81108

10
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!BAS'( DEF .NITIONS

€00200 B117=81107
000100 BIT6=BIT06
000040 BIT5=BIT05
000020 BIT4=BIT04

BIT3=81T03

BIT2=8BIT02
060002 BIT1=81T01
000001 BIT0=BI1T00

s*BASIC "'CPU" TRAP VcCTOR ABDRESSES

000004 ERRVEC= & TIME OUT AND OTHER ERRORS
000010 RESYEC= 10 ,.RESERVED AND [LLEGAL INSIRUCTIONS
000014 1BITVEC=14 T BI
000014 TRIVEC= 14 .,TRAEE
000014 BPTVEC= 14 BREAKFOINT TRAP (BPT)
000020 I0TVEC= 20 :;INPUI’/OUTPUT TRAP (IOT) «+SCCPEe+
000024 PWRYVEC= 24 ;POWER FAIL
000030 EMTVEC= 30 ..EHULATOR TRAP (EMT) «*ERROR%*
000034 TRAPYE (=34 ‘TRAP®"
000060 TKVEC= 60 TTTY KEYBOARD VECTCR
000064 TPVEC= 64 1:TTY PRINTER VECTOR
000240 PIROVE( 240 . PROGRAM INTERRUPT REQUEST VECTOR
443 AR RN A R AR AN AR RN R AR N AR R AR AR AR R AN R AT TR AR RN RN A RN R RN ARE
(213 ie PROGRAM EQUATES
445 ..tttlttt'QtttkQnttttt't't'.'tttttt"'ttt't"lttt.tt.t.tt'ttt'tt-
446 000001 APTER] =
447 000002 APTER2 = 2
448 000004 APTER3 = 4
449 £00010 APTERG = 10
450 00002C CRCERR = 20
451 000040 PFERR = 40
452 00 NOROME ::00
453 000200 SEQERR =200
454 000400 CONONE =400 Hd
455 001000 CONTWO=1000 o+
456 002000 DUPERR=2000 Fd
457 000060 .=0
458 .SBTTL. TRAP CATCHER
¢0oo0cC 0

s *ALL UUSED LOCATIINS FROM & - 776 CONTAIN A ''.+2,HALT"
s *SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
'LOCATION10‘C0NTAINS 0 TO CATCH IMPROPEA_Y LOADED VECTORS

000174
000174 000000 DISPREG: .WORD 0 ; :SOFTWARE DISPLAY REGISTER
000176 0GN000 SWREG:  .WORD 0 ::SOF TWARE SWITCH REGISTER
.SBITL STARTI:IG_ADDRESS(ES)
000 " 000i37 001400 JMp AMSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM
460 000204 20
461 000204 000137 002206 RSTART
462 .SBTTL ACTI1 HOOKS
CIINR RN VAN N AR RN AN N R A C AT R ERNAN AN ARRANTARNARRA N AR AR AR R AR AN
;HOOKS REQUIRED BY ACT1
000214 $SVPC=. ;SAVE PC
000046 .=46 4
000046 102312 $ENDAD ::13SET L0C.4S TO ADDRESS OF SENDAD IN .$EOP
006052 49000 WoRD 0 ::2)SET LOC.52 TO ZERu

00ue10 .=$SVPC ;: RESTORE PC
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2T

68 00
469 09

473 GO

s Quasiipar Qur Sror G Puur P Qo Guur guury
b omd oo md o e e b o D D

PON) oL b b b [el=T=]
I\)OO*‘*NOg?I\)—'O

001100
00c

000000

.=1100
$AUTO8: .BY/E 0
$INTAG: .BYTE C

LWORD C
SWR: .WORD  DSER
GISPLAY: .WORD DDISP
ROMERR -

73000

N:
ERRCNT :
CPUTYP:

SEQUENCE

12
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.SBITL API PARANETER BLOCK
s °!'tttttﬁtttttttttt'it.*t*'ttitttttttitt&tﬁtttttttt)ﬁttttﬁtttttt
ZSET LCCATIONS 24 AND 44 AS REQUIRED FOR AP
- 'tvtQttittt't"'ttttt't"".!‘tt'tt't't'tnttt'tt"ttt“.ttittttt"
.$X=.  ;;SAVE CURRENT LOCATION ]
.=24  ::SET POWER FAIL TO POINT TO START OF PRO
200 S:FOR APT STAR/ LP
.=44  ::POINT TO APT INDIRECT AooRess PNTR.
$APTHDR ::POINT TQ APT HEADER Bt OCK
.=.$X  ::RESET LOCATION COUNTER
A 32 2233232023242 2382222 31222 2221323232322 23R1 2233832332233 232324338 13
2SETUP APT PARMMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNG3TIC
S INTERFACE SPEC.
$APTAD:
$HIBTS: .WORD 0 ::TWO HIGH 3ITS OF 18 BIT mwox ADDR
SMBADR: .WORD SMAIL  ::AGDRESS OF APT MAILBOX (BITS 0-15
$TSTM: .WoRD 2. SIRUN TIM OF LONGEST TEST
SPASTP: _WORD 2. SIRUN TIME IN SECS. OF 1ST PASS c. 1 UNIT 7QUiC< VERIFY)
SUNITM: .WORD O S:ADCITIONAL RUN TIME (SECS) OF A PASZ FOR FACH DDTTICNAL UNIT

000044

S8R3R23
g8828se
FRYERRNRN

001124

001124

000000

TWORD  SETEWD-SMAIL/2 ;;LENGTH MAILBOX-STABLE (WORDS)

—
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APT RAILBOX-ETABLE

77 .SBTTL APT MAILBOX-ETABLE

h '.t!"..'..'."-..".""'..'..'Q.".'..'..'.-.'.."'.’".""""

.EV‘.N
SRAL

2
—
=
o
e

I

001140 0000CO SMSETY: .UORD  AMSGTY
001142 000000 SEATAL: _wORD  AFATAL
001144 000000 SYESTN: .WORD ATESTN
001146 000000 $PASS: .VORD  APASS
003150 00000 SDEVCT: WORD  ADEVCT
001152 006000 SUNIT: .WORD AUNIT
001154 000000 : .WORD  AMSGAD
001156 000000 6LG: .WORD  AMSGLG
001160 SETABLE:
001160 00 : .BYIE
001161 090 SENVM: _BYTE  AENWN
001162 00000 SSUREG: .WORD  ASWREG
001164 000000 SUSWR: .WORD  AUSWR
001166 000009 $CPUOP: .WORD  ACPUOP

- %

e

"Q

.'Q

:t

%
701170 00 $MMST: .BYTE  AMAMS]
001171 000 SMTYP1: .BYTE  AMTYPI

*

e

.'t

b ]
001172 000000 $MDRT: .WORD  AMADR1

4
001174 000 $ams2: .BYTE
001175 000 SATYP2: .BYTE  MATYP?
001176 000000 mi: . WOR! AMADR

200 v0) sMAMS3: _BYTE

001201 000 SMTYP3: _BYTE ANTYP
001202 000000 SMADR3: .WORD  AMADR3
001204 900 SMARSL: .BYTE
001205 000 SATYP4: .BYTE  AMTYP4
001206 000000 R4: .WORD  AMADRG
001210 000000 SVECT1: .WORD AVECT1
001212 000000 SVECT2: .WORD  AVECT2
001214 000000 SE: .WORD  ABA
061216 000000 SDEVM: _WORD  ADEVM
001220 600000 $COW1: .WORD  ACDW1
001222 000200 $COW2: .WORD  ACDWZ
001224 000000 $ODWO: .WORD  ADD
001226 000000 $DDW1: .WORD  ADDW]
001230 006000 $SDDW2: .WORD  ADDW,
001232 000000 $DOW3: _WORD  ADDW
001234 000000 $DD LWORD  ADDW4
01535 000000 $0DWS: .WORD  ADDWS
001240 000000 $0D CWORD  ADD
001242 000000 $ODW7: .WORD  ADDW
0.5244 000000 $DDW8 .WORD ADDWS
001246 000000 $00W9: .WORD

PASS (
.,DEVICE C”T
0 UNIT

..-.ESSA“
:APT

MODE BITS
,,APY SWiTCH REEISTER
..USEI SUI CHES
;CPU_TYPE,OPTIONS
BiTs 15-11*(’0
1/06:0! 11/05‘02 }%/20=03 11/40=04 ,11/45=05

11/ =
BIT 10=REAL TIME C
BIT 9=FLOATING Pﬂl“’ PROCESSM
8IT B=MEMORY MANAGEMENT

s:HIGH ADDRESS . H S. BYTE

;:MER. TYPE

MEM.TYPE BYTE -~ (HIGH RYTE)
900 NSE =00
300 NSEC BIPOLAR=002
500 NSEC H)S”OOS

..N*IGH ADDRESS . BL

M. LAST
:sHIGH ADDRESS.M.S. BYT!
$IMEM.TYPE ,BLKS2
$IMEM_LAST ADDRESS BLKA2
..HIGI ADDRESS ,M.S.BYTE

TYPE, auu
S MEMLAST ADDRESS.BLKNS
SIHIGH ADDRtSS M.S_8YTE
SIMEM.TYPE, BLK¥4
SIMEM.LAST ADDRESS ,BLKN4
: INTERRUPT VECTOR#Z1,BUS PRIORITY#1
S INTERRUPT VECTORN2BUS PRIORITYA2
..gesecgoaz;s; OF EQUISMENT uuosn TEST

VI
SiCONTROLLER DESCRIPTION WCRDA1
;:FONTROLLER DESCRIPTION WORD#2
..DE&ICE DESCRIPTOR WORD#0

s:CEVICEE DESCRIPTOR WORDA
::DEVICE DESCRIPTOR WORDA
..DEVICE DESCRIPTOR WORDA
;:DEVICE DESCRIPTOR WORD.

T ADDR. -3 avreg LTHIS WORD AND LOW OF ‘‘TYPF'' ABOVE

-
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APT MAILBOX-EYABLE

001250 000000 $DDW10: .WORD  ADDW10 ;;DEVICE DESCRIPTOR WORD#10
001252 000000 $DDOW11: .WORD  ADDW11 ;:DEVICE DESCRIPTuR WORDA11
001254 000000 $DODW12: _WORD  ADDW12 :DEVICE DESCRIPTOR WORD#12
001256 000000 $ODW13: .WORD  ADDWIS ::DEVICE DESCRIPTOR WORDA13
201260 000000 $ODW14: .WORD  ADDW14 ;:DEVICE DESCRIPTOR WORDA14
001262 000000 $D0W15: .WORD  ADDW1S ;:DEVICE DESCRIPTOR WORDA15

D:
478 000007 MFPT:000007

SEQUENCE

15
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APT MAILBCX-ETABLE

479 001420
480 001400

001400 012706 001100
001404 012737 007114
00034

001460 022777 177777

0015C0

000176
000174
000004

001146
000200

001162

=1
-
»
~
o
~Nroos

3

A

)

&~

oy

W
A
& NO

NWSNNSNN

00140
00153 01273
431
Q0isi2 0szr 177777
091550 3327§§ 002312
001580 104401 001626
005737 000042
001372 122727 001160
001600 %
00162 023727 001104

03
6 112737 000001

000010
001744
001122

001122
000001

488 001724

b 2
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.=1400
START:
_SBTTL INITIALIZE me comou TAGS

mov ;:SETUP THE STACK PGINTER
sINITIALIZE A rsv VFcf

00934 MoV #3TRAP . & “R VEC ..TRAP VECTOR FOR TRAP (ALL™
30036 MoV 2349, MTRAPVE("'Z LEVI
CLR $PASS ,.CLEA:( THE PASS COUNT
L2260 MOV SENDCT,$EOPCT - SETUP E'D-OF-"ROGRM COUNTER
s :SIZE FOR A HARDWARE SWIICH REG'STER IF FOUND OR IT IS
;;EQUAL TO A **=1'", SETUP FOR A SOF TWARE SUIYCH REGISTER.
gy AFERRVEC, - (SP) ..SAVE ERROR VECTOR
00n004 A0V #648, JFERRVEC ..SE UP ERROR VECTOR
T4 oy #DSWR, SWR SE'lP FOR A HARDWARE SHICH REGISTER
3 KoV #DDISP,DISPLAY :IANE A HARDWARE DISPLAY REG E
16 P #-1_3SWR ::TRY TO R’FERENCE HARME
ONE ::BRANCH IF NO TIMEQUT TRAP OCCMED
:;AND  THE HARDWARE SWR [5 NOT = -1
&R 653 ..BRANCM iF NO TIMzQUT
648: g(r)\f #658, (SP) ;SET UP FOR TRAP RETURN
001104 €58: MoV #SEREG, SWR s:P3INT TO SOrTWARE SWR
G01106 MoV #DISPREG, DISPLAY
66$: MovY (SP)+,3#ERRVEF  ; ;RESTORE ERROR VECTOR
CLR $PASS 1;CLEAR PASS COUNT
001161 BITB #APTSIZE,SENVM , CTEST USER SIZE UNDER APT
BEQ 67% > sYES,USE NON-APT SWITCH
001104 MOV #SSWREG, SWR SINO,USE APT SWITCH REGISTER

678:
.SBTTL TYPE PROGLAM NAME
..TYPE THE NAME OF THE PROGR.M lF FIRST PASS

INC *-1 FIRST TIME?

BNE £38 ::BRANCH IF NO
00004¢ cmp d".iENDAD ns2 ::ACT-II?

BEQ 638 ::SRMC

YES

YPE 85 Cll STRING

.5S8TTL Gg; VAL ZUR SOF TWARE SH”CH REGISTER
o+

WE RUNING UNDER XXDP/ACT?

BNE ’Cs IIBRANCH IF YES

000001 (&, ] LENV. 41 ::ARE WE RUNNING UNDER APT?
BEQ 708 sBRANCH IF YES

00176 [ SWR ,#SWREG $ISOFTWARE SWITCH REG SELECIED?
BNE 718 : ;RRANCH IF NO
g‘rzsm 718 sooET SOFI’-SW SETTINGS

001100 708: movs #1,8AUT08 5 sSET AUTO-MODE INDICATOR

71s:
B8R €33 GET OVER THE 4SCIZ
14698:  LASCIZ  <CRLF>+CZMSBEC w398/174% K126 o] BOOTA<CRLF>

“ovV 9, ~(SP) ;o SAVE VECTOP ON STACK
000010 MOV 103,10 tee SET ERROR JECTOR
CcLP CPITYP CLEAR CPU TYPE LOCATION :0PMN01
MFPT WHAT (
MOVB  RG,CPUTYP SAVE CPU_TYPE IN *CPUTYP 2001
001122 (MP8  41.CPUTYP 117442 DPMO01

BNE 12$ tes NO USE n9312 ROM NUMBERS
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GET VALUE FOR SOF TWARE

489 001726
490 001734
N

492
493

542 002236

012737
012737
000403

012716

SWITCH REGISTER

013106
007306
001774
000003
13116
007320
000010
010502
(10566
001116
004342
011676

00000«
002100
177777

165000
166000
000001
000064
000004
000002
001114
000200
177776
013070
001116
001116
013072
000200
174000
001116
002544

002632
001146

203146
012174

013106
007176

001122

013104
007176

000004
165000

001116

003644
001514

001504

003644
003644

108:
128:

158:
8s:

13:

23:
3s:

5%:

78:
43:

RSTART:

63:

#MCSS44 MESSPT
£5<0m ROMPTR

128
n 5%,(SP)
” £l:P‘UTVP
» ESS24 ,MESSPT
$3R0M,ROMPTR
(5P)+,19
#8UF1,R0
-RO)+
0,4C TBUF
3s

ROMF IN
TIASS

PC, " EAR

ER: vEC,~(R6)
#23 .ERRVEC
#-1,165000

41 ,ROM? IN
35
(Ré)* ESRVEC

r'RSTB TESTAD
-;%JO LATESTAD

#-2 ,3TESTAD
4$

R0, CONFIN
Rg .ROMF IN

RO, ROMF IN
RO DEVFIN
:560 TESTAD
gir4ooo.reser
ROMFIN

'3
2C,NOROMS
SEOP

PC. CHECKS
$PASS

SEOP

PC,PROMP
PC,SEQTST

SEQUENZE
s*x YES USE UBI ROM NUMBERS
;v UBI ROM NUMBERS
‘xe BR IF NO TRAP
“SET UP RETURN YECTOR
SRETURN
tee 1172427 . DPMOG1
see NO USE MS312 ii0M NUMBERS ;0PMO01
;xx YES USE 11/26 UBI R0M NUMS ;DPMO01
;e UB] 11/24 ROM NUMBERS ;DPM001

;RESTORE ERROR VECTOR
sCLR SIZING BUFFERS

.

HAVE WE CLEARED THE WHOLE
FFER.NO,GO BACK
INITIALIZé ROM FOUND INDICATONS
SINITIALIZE ENTRY COUNTER FOR PUTMES SUB.
;+CLEAR SOME MORE OCAHMS
SAVE CONTENTS OF LDCATIW
+SET UP FOR POSSIBLE T
IF CONTENTS = -1, OR RAP
STHEN CPU ROM NOT PLUGGED IN
:GET FIRST ADDRESS OF ROM SPACE
$IF THIS INSTRUCTION TRAPS CPU ROM NOi PLUGGED IN
HAVE UE CHECKED ALL ADDRESSFS
IF NO THEN CONTINUE LOOPING
:IF NO TRAPS OR LOW BYTE OF FIRST
ADDRESS NOT EQUAL ~1 ASSUME ROM PRESENT
:NO _TRAP JUST RESTORE ERRUEL
s+IF TRAP CLEM OFF PC, PSW

*RESTORT ERRVEC
INNIALIZE ROM FOUND INDICATOR
1GET T 8007

JIF LW BYYE HAS BIT 7 SET

DO NOT SET ROM FOUND INDICATOR
SUMLESS, CONTENTS OF ADDRESS

SFQUAL T0 -2.(CONTINUATION ROM)

#SET CONTINUATION ROM FOLND INDICATOR
;+SET 1.OM FOUND INDICATOR

* +CONTINUE

$SET ROM FOUND INDICATOR

.

s+SET DEVICE ROM FOUND INDICATOR
{UPDATE TEST ADDRESS TO NEXT ROM
SUPDATE ROM FOUND INDICAT

HAUE CHECKED ALL IHE RMS

F NO CCNTINUE CHECKING

SARE THERF ANY RG\S AVAILABLE

JIF YES 6G_TD ROM TEST

IF NO GO TEST 'K) RMS
0 T0 END O

GD CALCL‘LATE CHE(KQLHS

ARE WE ON 15T

:IF NO SKIP 1"1!0(55< 0 PARMETERS
$GO PROCESS ROM PAPABETE
1GO CHECK SCOUENCE CF DEV!CE CODES

17
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END OF PASS kOUTINE

543 .SBTTL END OF PAS ROUTINE
12323437332 432283323233238 331232328232 2°223323 23233 382823238232333123233333333233%
> *INCREMENT THE PASS NURBER (SPASS)
Z«TYPE "END PASS''
S«IF THERES A MONITOR 60 T0 1T
SeIF THERE ISN'T JUMP TO RSTART
Se]F IT IS DESIRED TO RAVE A'BELL INDICATE THE "END OF PACS™ LOCATION
$+$ENDMG CAN BE CHANGED TC 7.

002242 $co0p:

002242 000240 NOP

002244 005237 001146 INC SPASS mcnsmr THE PASS LUMBER
002250 042737 100000 001.%6 8Ic #100000.8PASS  :DON'T ALLOW A NEG, NUPBER
002256 005327 DEC (PC)+ tiLoor?

002260 000001 $EOPCT- .WORD 1

002262 003017 36T $DNAGN SIYES

002264 012737 ROV (PO)+,a(PC)+  >-RESTORE COUNTER
002266 000001 SENDCT: .WORD 1

002270 002269 $ELOCT

002272 104401 002331 TYPE .SENDMC ;s TYPE "END PASS'’
002276 104401 002326 TYPE . SENULL PITYPE A NULL CHARACTER
002302 013700 000942 SGET42: MOV 42,80 *1GET MONITOR ADDRESS
002306 001405 BEQ $DUAGN $'BRENCH IF NO MONITCR
002310 000005 RESET 1ICLEAR THE WORLD
002312 004710 SENDAD: JSR PC, (RO) ::G0 TO MONITOR

002314 2% NOP 31 SAYE ROOM

002316 000240 NOP tFOR

002320 000240 NOP HacTn

002322 $DCAGN:

002322 000137 P PO+ ; sRETURN

002324 002204 SRTNAD: .WORD RSYART

002326 377 377 000 SENULL: .BYTE

:NULL CHARACTER STR':.
002331 015 012 105 SENDMG: .ASCIZ <15><i2>/e-m PASS/




aARZa

545
546
S

47
S48 QUPX
549 1307444 000090 C050CC 000000

G
giﬂ?gEO w31 2/5144 KT24 UBI BOO MACRO M1113 22-JAN-82 09:18 PAGE 9
TCH aRs

.SBTTL PATCH AREA
;THIS AREA RESERVED FOR PERMANENT PATCHES.

000005 000000 (00000 PATCH5: .wWwORD 0,0,0,0,0,6,0,0,0.0,0.0.0
.WORD  0.0.,0,0,0.0.0,0.0.0.0.0, 0 0.

SEQUENCE

19
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.SBYTL NO ROMS
;THIS ROUTINE IS CALLED ONLY IF NO ROMS WERE FOUND
SDURING SIZING. IT DOES A READ OF ALL BOOTSTRAP ROM
SADDRESSES AND COMPARES THE CONTENTS TO ~ KNOWN
cSEXPECTED VALUE.

002544 104401 007350 NORGMS : TrFL ,MNORM ;= TYPE MESSAGE THAT NOROMS FOUND
002550 012703 MoV #172000.83 ; GET FIRST ADDRESS TO BE READ
002554 013704 002630 1s8: MoV NODATA R4 SGET ABDRESS OF EXPECTED VALUE
00560 121304 (P8 ).Ré $+DOES RECIEVELD VALU( EOUAL EXPECTED
38%?2‘2' 001406 BEQ 2 SIF YES CONTINUE T

011304 POV (R3) R4 S+GET BAD VAL
002566 052737 000100 GG1110 8IS #NOROME ,ROMERR - IF NO ssr sanoa INDICATER
000574 004737 004344 JSR PC.ERRHAN REPORT

2 v62703  0C0002 2s: ADD 2R3 S4GET ro nexr EVEN ADDRESS

002604 022703 173024 e 19302483 SeAT A vscron ADDRESS?
002610 001773 BEQ 3 S+BRANCH IF YES
002512 022703 173224 P #173224 R3 TeAT A vscron Anoness’

568 002616 001770 BEQ b1 wcu YES
002620 022703 174000 P #174000,R3 SHAYE ALL mns;ses BEEN TESTED
002624 003353 BGT 18 :IF NO GO TEST THIS ADDRESS
002626 000207 RTS PC

002630 000377 NODATA: .WORD 377 ;*A HOLE LOOKS LIKE XXxx377
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CHECKSUM ROMS MODUL

609
616 003046

012737
033737

000060

1.2
UB] BOO MACRC M1113 22-JAN-82 09:18 PAGE 11

000020
004344
000200
(00200
000200

000200
174000

003046
001116

201110
003140

003142
003144

001316

00110
003140
003142
003144

003140

CHECKS:

1¢:

2%:

3s:

ROMCNT :

SEQUENCE

.SBTTL CHECKSUM ROMS MODULE
;THIS ROUTINE DOES A CHECKSUM OF ALL RCMS PRESENT

MoV
B

#1,ROMCNT
ROMCNT ,ROMF IN

1$

016“775 LASTAD
:165000 ‘IRSTA
PC, CALSUM
165776 R3

R3,R

a

1

#CRCERR, ROMERR
P §

#173000.FIRSTA

#173024 .2 xCALD

#173175.LASTA"
;173176 R2
§2ncur LROMFIN

PC LALSUH
(RS ,R

Rs.ki

33

#CRCERR, ROMERR

PC  ERRHAN

#200,FIRSTA

#200.EXCADD

2200, LAS TAD
#200

5174600 LFIRSTA

PC

SINITIALIZE RON COUNTER

;1S DIAGNOSTIC ROM PRESENT

;IF _NO GO CHECKSUM BOOT ROMS
SSET UP LAST ADDRESS TO BE SUMMED
SSET UP EXCEPTION ADORESS

;SET UP FIRST ADDRESS TO BE SUMMED
2GO _CALCULATE CHECKSUM

SGET EXPECTED CHECKSUM

$COMPARE CHECKSUMS

IF CHECKSUMS COMPARE CONTINUE

IF ERRGR SET INDICATER

REPm ERROR

SSET UP FIRST ADDRESS TC BE SUMMED
SEr UP EXCEPTI"N_ADDRESS

:SET UP LAST Au/RESS TO BE SUMMED
1GET ADDRESS OF GOOD DATA

SUPDATE ROM COUNTER

;IS FOM PRESENT

sIF Nu, GO UPDATE TO NEXT ROM

$1F YES GO CALCULATE CHECKSUM

’\.EY EXPECTED CHECKSUM
COMPAR” CHECKSUMS

1IF CHECKSUMS EQUAL C
;IF ERROR SET IPOXCATCR
;REPORT ERROR

ONTINUE

SUPDATE FIRST ADDRESS
SUPDATE EXCEPTION ADDRESS
;UPDATE LAST ADDRESS

;UPDATE ADDRESS OF GOOD DATA
SHAVE ALL ROMS BEEN CHECKED
IF NO GO CHECKSUM NEXT ONE
;IF «FS RETURN

21
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CALCULATE CHECKSUMS MCDULE

611 .SBTTL CALCULATE CHECASUMS MODULE
612 sTHIS ROUTINE CALCULATES THE CRC16 CHECKSUM OF THE CONTENTS
613 1OF EVFRY LOCATION EXCEPT THE EXCEPTION ADDRESS AND LAST A JRESS
6}:5. SOF  ERY ROM
616 003050 010246 CALSUM: mOV R2,-(SP) ;SAYE R2
617 003052 013700 003140 mov FIRSTA RO :GET STARTING ADDRESS
618 003056 005004 CLR SINITIALIZE CRC WORD
00 012005 LCOP: MoV (RO)* RS SGET A 3YTE
620 003062 012702 000020 MOV 6. ,82 *SET BYTE COUNT
621 003066 000241 CRCLOP: (CLC ;THE NEXT NINE LINES
622 003070 006004 ROR R4 DO THE MATH CALCULATIONS
623 003072 006005 ROR RS
624 003074 102006 BVC 13
625 003076 012701 120007 MOV #120001,R1
626 003102 040401 BIC R4 R1
627 003104 042704 120001 BIC #150001,R4
628 063110 050104 8IS R1.R4
€29 003112 005302 1s: DEC R2
30 003114 093364 BGT CRCLOP
631 003116 020037 003142 ™ RO, EXCADD ;1S NEXT monsss AN EXCEPTION ADDRESS
632 003122 001001 BNE 28 “IF NO TEST I
€33 003124 005720 TST (RO)+ ;IF YES SKIP ADDRE
634 003126 020037 003144 28: P RO,LASTAN *HAVE ALL LOCATIONS BEEN SUMMED
635 003132 101752 BLOS  LOOP *IF NO CONTINUE
636 003134 012602 MOV (SP)+.R2 *RESTORE R2
g 003136 000207 RTS e IF YES RETURN
639 003140 000000 FIRSTA: 0
640 003142 000000 EXCADD: O
641 003144 000000 LASTAD: 0
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PARAMETERS MODULE

o
W )
N
DA cob b b e b b b
V.2
O

o
N
o

83

ng

nN
~0

SITRBR

=3
N

00
661 003216
3 22

698 003406

020403

007161
005426
003760

063650
000040

904344
003760
001112
003426

000001
004344
000004

001224
010500
000004

000002
C04344

000002
001254

003650
001214
010562

000004
004344
401220
010564

001110

001110

001110

001110

:THIS ROUTINE DETERMINES IF SIZING IS TO BE DONE.
HGQULE HI.L GET THE PARARETERS FROM THE DEVCOD AND PPFVAR

SIZING
NOT T0 BE DONE THIS MODULE WILL TAKE THE PMYERS RECEIVED
AND COMPARE THEM TO THE VALUES

PROMP :

108:

1$:

28:
3s:

4%:

6$:

78:

8s:

.SBTTL PROCESS ROM PARAMETERS MODULE

ASSEMBLE MESSAGES TO BE OUTPUT. [F S

SENVA

i3
PC.DEVCGD
PC ,PUTHES

PC,PPFVAR
#PFERR ,ROMERR

108
PC.ERRHAN
98
PC.PUTMES
MESSAG

98
PC.DEVCOD
#BUF1+42 R3
#$DDWO R4
(R4)+ ,R2
RZ (R$)
ao

3
#APTER1 ,ROMERR
FC,ZRRHAN

#4.R3

§R3)

#$DDOWO R3

:au;1-é R4
R4

(RS),<H4;

78

(R&)

63
FAPTER2 ,ROMERR
PC,ERRKAN

#2.R3
#3DDW12,R3
63
PC,PPFVAR
$BASE R4

BUF2 R3
R4 RS

as

#APTERS, KOMERR
PC ,ERRHAN
schw1, R4

BUF2+8,R3
R&.R3

SUPPLIED IN THE ETABLE

;IF BIT IS CLEAR SIZE

:IF BIT IS SET DON'T SIZE.

CALL DEVICE CODE MODULE
PARAMETER MESSAGE

;GO GET PSEUDOEPOUER FAIL VECTOR ADDRESS

;WAS THERE AN

;IF NO GO FORMAT MESSAGE
$IF YES GO REPORT MESSAGE

sFORMAY PSEUDO POWER-FAIL VECTOR
;ADDRESS MESSAGE
;SET MESSAGE INDICATOR

.60

IF IT IS THE

T0 EXIT
sCALL GET DEVICE CODE MOPULE
:GET BOAR) DEVICE CODES

SGET ETAPLE DEVICE CODE PARAMETERS

SGET ETABLE DEVICE CODE

;DO THE TWO DEVICE CODES COMPARE

;IF YES GET NEXT BOARD DEVICE
1IF NG HAVE WE CHECKED THE WHOLE ETABLE
sIF WE HAVEN'T CHECK NEXT ETABLE ENTRY
:1F WE HAVE THEN DEVICE (ODE ON BOARD
;DOES NOT EXIST IN ETABLE

SUPDATE TO NEXT ADDRESS

:IF CONTENTS EQUALS ZERO WE'RE DONE

;IF _CONTENTS NO EQUAL ZERO CONTINUE
:GET BOARD DEVICE CODES

:GET ETABLE DEVI(E CODES

;GET BOARD DEVICE CODE

CODE

;DO THE TWO DEVICE CODES COMPARE

SIF YES GET NEXT ETABLE DEVICE CODE
:IF HAVE HE CHECRED ALL THE BOARD
DEVICE CODES, IF NO CONTINUE
:1F YES ETABLE DEVICE CODE NOT
INOT ON BOARD

s INCREMENT TO NEXT $DDW LOCATION
HAVE WE CHECKED ALL 12 POSITIONS
CONT INUE

;iF NOT,

GO GET PSEUDO POWER-FAIL VECTOR ADDRESS
IGEY ETABLE PPSVA
:GET_BOARD OPFVA
;00 THE I’UO PARAMETERS (OMPARE

SIF YES

ONT IMUE
ISET APY ERROR INDICATOH
ROUT INE

;G0 _TO ERROR
1GET ETABLE DATA
;GET BOARD DATA

;DO THE TWO PARAMETER COMPARE

SEQUENCE

;DPMO0?

;DPMOOY

;0PMO01

23
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PROCESS ROM PARAMETERS MONULE

699 003410 001405 BEQ 9s __ ;IF YES THEN DONE

700 0N3512 052737 (C00010 001110 BIS #APTERG RCMERR ;SET _APT ERROR INDICATO?
701 003420 004737 004344 JR P(.ERRHAN ;GO TO ERROR ROUTINE

702 003424 000207 9s. RTS PC
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GET DEVICE CODES MODULE

703 .SBTTL GET DEVICE CODES MODULE

704 ;THIS SUBROUTINE LOCATES EACH DEVICE CODE AND PASSES IT AND THE

705 ;ADDRESS IN WHJCH IT WAS FOUND BACK TO rHF CALLING ROUTINE.

;89 ;DATA IS STORED IN BUFFER "BUF1 [N THIS FORMAT:

708 : BUF1:  ADDRESS OF FIRST DEVICE CODE

709 : DEVICE CODE

710 . ADDRESS OF SECONL DEVICE CODE

711 : PEVICE COOE

712 : .

713 H

714 H .

715 M .

716 M ADDRESS OF NTH DEVICE CODE

gg : DEVICE COCE

;123 ;+CONTINUATION ROM DATA IS STORED IN ‘BUF1'" AS FOLLOWS:

7 -

223 + CONTINUATION CHIP [DENTIFIER (ALWAYS A +1)

;gg + DEVICE CODE (PRE/IOUS ROM'S DEVICE CODE.UR =% IF ILLEGAL ROM)
+

e e .

727 H

728 ;IFf DIAGNOSTIC ROM PRESENT IT WItL BE THE FIRST DEVICE CODE.

729 "THERE IS P00M FOR UP TO 12 DEVICE CODES IN TEMP

730 003426 012700 010502 DEVCOD: MOV FBUF1.RO

731 00242 012701 0000G1 "o\ 2,81 SINITIALIZE ROM POINTER

732 003436 030137 001116 BIT R1,S0MF IN ;IS DIAGNOSTIC ROM PRESENT

733 003442 001411 BEG 13 ;1F NO GO TEST BOOT ROHMS

73 003446 012737 165774 003644 MOV #165774 TESTAD  :GET ADDRESS OF DI'G. ROM DEYICE CODE.

735 003452 013720 00364+ MOV TESTAD, (RO)+  -STORE ADDRESS or oevxcs CODE

736 003456 017720 000162 MOV ATESTAD, (RO)+  :STORE DEVICE €

737 003462 005037 003646 CLR DAFLAG SCLR DATA TYPE FLAG

738 003466 013737 001114 003644 13: MOV FIRSTB,TESTAD  :GET ADDRESS OF FIRST BOOT ROM

739 0034746 006101 . ROL R1 SUPDATE POINTER TO NEXT ROM

740 003476 030137 0°3072 3s: RIT R1,DEVFIN “+IS DEVICE R0M PRESENT

741 003502 001007 BNE 3 SIF YES GO GET PARAME TERS

742 0035046 004737 011714 JSR PC,CONT s4CHECK FOR CONTINUATICN CMIP

743 003510 062737 000200 003644 ADD #2060, TESTAD *IF NO UPDATE TEST ADDPESS

764 003516 096101 ROL R1 ‘UPDATE POINTER 1O NEXT ROM

745 003520 000444 , BR 93 160 SEE IF ALL ROM CHECKED

746 003522 005737 003646 48: ST DAFLAG IF Dk!AFLAG-O THEN DATA IS DEVICE CODE

747 003526 01010 BNE 53 ;15 DAYAFLAG=1 THE DATA IS OFFSEY TO NEXT

748 003530 013720 003644 MOV TESTAD, (RO)+  -STORE ADDRESS OF OEVICE CODE

749 003534 017720 000104 mov STESTAD,(RO)+  :STORE DEVICE CODE

750 003540 062737 000002 003644 ADD :z TESTAD SUPOATE tssr ADDRESS

751 003546 000427 BR *GET OVER SOME COD

752 003550 013723 003644 5$: nov r save OLD TEST ADDRESS

723 003554 067737 000064 003644 ADD arssrné rsser UPDATE T0 utu rEsr ADDRESS

54 003562 013703 003644 MmOV TESTAD k3 SGET THE NEW AD|

755 003566 042737 oooogt 003644 BIC 9 reszu IMAKE SURE ADDRES§ 55 EVEN :OPMOOT

756 003574 045702 120177 BIC " 0177, R% S+SAVE_ONi Y BITS 9.10.11

757 003600 040705 170177 B8IC n70177.5 P+IN R3 ALSO

758 003604 160203 si ni.as *CALCYLATE DlS'ANCt BCTWEEN ADD

759 003606 005703 68: Ts1 R ‘IS RY EQUAL 10 0
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GET DEVICE CUDES MUDULE

7Ci 003612 1€. 03 009200 suB lZOO.RS

762 003616 006 -1 ROL R1

763 003620 004’37 011742 JSR PC,CONZ

764 003626 000779 BR 68

765 003626 (05:37 003646 8s: coM DAFLAG

766 003632 023727 003646 174000 “t: e T‘S’AD #174000
767 00364C 002716 BLT

;gg 003642 000207 RTS PC

770 003644 000000 TESTAD: O

771 003646 000000 DAFLAG: 0

;IF YES [HEN DONE

:IF _NO THcN MOVE POINTER

SONE BIT FOR EVERY 200
s+CHECK FOR CONTINUATION CHIP

;CHANGE DATA FLAG TO RIGHT DATA TYPE
SHAVE WE CHECKED ALL THE ROM

;IF NO CONTINUE

1IF YES RETURN

SEGUENCE

26
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GET PSEUDO POWER-FAIL VE :TOR ADDRESS ROUTINE
m _SBTTL GET PSEUDO POLER-FAJL VECTOR
:IHIs SUSRUTINE TESTS LOCATIONS 173024 AN 1 0% 10 oeremxns
% "WHICH VECTOR will BE USED [f FOMER-FAIL OPTION ENABLED ON THE
778 :BOARD . &cc_mmsraes_usnsou LERST ONE- DDAESS
776 ESNITCL MUST & (G OR AN EROP WILL BF DETECTED.
Ll I CATAVILL BE RETORNED % BUF 2 IN THE FommaT .
] ~UF2:  PSEUDO POWER-FAI' VECTOR ADDRESS
rac : CONTENTS CF VECTOR ADDRESS
782 00350 022737 173000 17302¢ PREVAR: O #173000,17302¢ ;- TEST IF LOCATION 17302¢ SELECTED
783 003656 001414 8€Q 15 NOT THEN 6O TEST LOCATION 173224
78 012737 003710 013064 Y #18.2ETURN TISETOLP A AL TERNATE - RETURN
785 003es 04737 012008 JSR  PCHOLCKY : vCHECK FOR A MOLE
T8 Q0zers 013737 173024 010562 moY 8193004 ,8uUF2 S1F IT 1S THEN STORE ADDRESS
783 003308 9,573 173094 01036c MOV 17300¢.Bub2o2  SToME CONTENTS OF LOCATION 173024
788 003706 M"g; BR 60 TO RETURN
789 003710 020737 173000 173226 1: O  #173000,173224 :=TEST IF LOCATION 173226 SELECTED
790 003716 001414 BEQ 2% 1IF MOT TMEN SET ERROR INDICATOR
791 003720 012737 003750 013064 MOV #23.RETURN SASET Up N ALTERNATE RETURN
792 003726 004737 012020 JSR  PCMGLCK2 TeCHECK FOR A WOLE
793 003732 012737 173234 010562 MOV #1%3234.8UF2  -IF IT IS THEN STORE ADDRESS
79% 003740 013737 173334 010564 MOY  173204.BUS¢s2 - STORE CONTENTS OF VECTOR
795 003746 000403 B8R 3 1GET OVER EROR
796 003750 052737 000040 001110 2$:  BIS  #PFERR.ROMERR - SET ERROR INDICATOR
797 003756 000207 $s: RTS  PC
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PUT MESSAGE IN BUFFER ROUTINE
798
99
800
801 003760 017604 000000
2 003 ? 004342
804 005c37 004342
805 003776 012703 010502
806 002 02%1 ; 165774
808 004010 10?Z17 001122
810 004016 122737 000001
001003
812 004026 012705 007465
000405
814 004034 012705 007524
000402

816 004042 012705 007444
817 004046 004737 004772

8
819 004054 062703 000002
820 004 3

004066 012705 007600
824 004072 004737 004772
825 00407€

826 004100 012701

827 004104 033702 013104
828 004110 012737 004124
829 004116 012737 004310
830 004126 112724 000015
231 004130 112724 000012
832 004134 004737 02056
833 004140 062713 000004
8% 00414¢ 004737 005149
835 004150 004737 004772
83 004154 000011

837 004156 112724 000040
838 004162 112724 000040
839 004166 112724 000040
840 004172 062713 006002
%1 004176 004737 005140
Bz 00420 004737 00V772
£43 004206 000011

844 004210 112724 000040
845 004214 112724 000040
846 006220 11272¢ 000040
87 00iged 11273¢ 000011
848 004230 062703 000002
849 004234 000313

850 00423 112324

851 004240 12334

852 Q0ige2 000730

853 004064 012703 010562
854 004250 012705 00773

00112¢

PUTMES:

98s:

1008:
1018:

28:

3s:

3
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SEQUENCE

.SBTTL PUT MESSAGE IN BUFFER ROUTINE
;THIS SUBROUTINE FORMATS THE PARAMETER AND POWER-FAIL MESSAGES.

3(R6) R4
TIMES
TIMES
#BUF1R3
:}657?~,(R3)
cPUTY?
1008
#1,CPUTYP
983

#DRH44 RS
1018
#DRM24 RS
101%
#DRHEAD ,RS
PC,FILBGF

22,R3

(R$)
(R3)+,(R4)+
(R3)+,(R4)+

#BRHEAD RS
PC.FILBUF

#1,R1
MESSPT R2
#23 ,RETURN
#58 FINISH
#CR,(R4)+
#LF,(R4)+
PC,ROATYP
#4, (R3)
PC,OCADD
PC,FILBUF

#40,(R4)+
#60,(R4)+
#40,(R4)+
12 (R3)
C.0CADD
PC FILBUF

#40,(RG)+
#4640, (R&)+
lloO (R4)+
IHT §R4)0

(R§>

(R3)+, (R4, +
(R3)+. (R4)+
28

#BUr 2R3
#PFHEAD RS

s GET_MESSAGE BbFFER ADDRES)
;1S THIS FIRST TIME THROUGH

SIF NOT FIRST TIME THEN FORMAT POWER-FAIL MESSAGE

: TOGGLE WATCHDOG
$GET DATA BUFFER ADDRESS
IS BIA@K)STIC ROM PRESENT
NOT DON'T FORMAT DIAG. ROM MESSAGE
.bEE IF A NON-11/24/44 CPU
SBRANCH OVER 11/264/44 SECTION IF SO
SSEE IF AN 11/44
SBRARCH IF WT TO SETUP FOR 11'24
s GET DIAG ROM MESSAGE Hi
SBRANCH

HEAD :
0 PUT HEADER IN PESSAGE BUFFER ;

s GET DIAG ROM MESSAGE KEAD

SBRANCH TO PUT HEADER IN ESSAGE BUFFEK
SIF IT 1S GET DIAG. ROM fSSAGE HEADER
$GO PUT HEADER IN MESSAGE BUFF

;SKIP QVER ADDRESS OF ASCII
sFORMAT ASCII FOR MESSAGE
sPUT ASCII IN MESSAGE BUFFER

;GO PUT BOOT ROM HEADER IN MESS. BUF.

s+POINT TO DIAGNOSTIC ROM
$+POTNT TO MSG_TABL

S+SET UP AN ALTERWA'E RETURN
I+SET UP ANGTHER ALTERNATE RETURN
:PUT A CR/LF HERE

s+FIND THE ROM TYPE

;GET FIRST ENTRY POINI’

$GO CONVERT OCTAL 10 ASCII

;GO PUT ENTRY POINT IN MESSAGE BUF

;GET SECOND ENTRY FOINT
;GO CONVERT OCTAL T CIl
$GO PUT ZNTRY POINT IN HESSAGE BUF .

PUT TAB IN HERE
UPDATE DATA BUFFER ADDRESS
SFORMAT ASCII FOR MESSAGE
sMOV ASCII TO MEST

:G0 BACK TO START OF LCOP
sGET DATA BUFFER ADDRESS
SGET POWER-FAIL HEADER ADDRESS

$DPMGO1

28
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PUT MESSAGE IN BUFFER ROUTINC

855 004254 004737 004772 JSR PC,FILBUF ;G0 PUT POWER-FAIL HEADER IN MESSAGE BUF.
856 004260 000015 CR

857 004%62 022703 010566 48: (4,4 IBUFZ*G R3 SARZ ONE

858 004266 0014.J BEQ :1- YES THEV GO RETURN

859 004270 004737 005140 JSR PC 0CADD 310 CONVERT QCTAL TO ASCII

860 004274 004737 004772 JSR PC.FILBUF

851 004300 000011 HT

Bé% 004302 062703 000002 ADD #2 ,R3 :UPDATE DATA B 'FEQ ADDRESS

863 004306 000765 SR 4S ;G0 _BACX TO START OF LGOP

864 004317 112724 000015 5%: move #CR,(RG)+ SPUT 7 /LF AT END OF MESSAGE

865 004314 112724 000012 MovB #LF (R&)+

866 00432g 115024 CLR8B (R&3+ SPUT 2tRO TERMINATOR AT END OF MESSAGE
867 006%%0 017657 000000 0C4332 MoV a(R6) 63 :GET MESSAGE BUFFER ADDRESS

868 004 104401 TYPE

869 004332 000000 68: .WORD (@

870 004334 062716 0000C2 ADC #2,(R6) SGET OVER MESSAGE BUFFER ADDRESS

871 004340 000207 PC

RTS
872 004342 000000 TIMES: 0
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ERROR HANDLER ROUTINE

373 .SBTTL ERROR HANDLER ROUTINE

g;g (T)ﬁ{'s SUBROUTINE FORMATS THE ERROR MESSAGES THE TYPES THEM

876 004344 104411 ERRHAN: SAVREG

77 004346 012704 011276 MoV #ERRMSG R4

878 004352 005237 001120 INC ERRCNT ; INCREMENT ERROR COUNTER

879 064356 032777 002000 174520 alT #81T10,352 SBELL ON ERROR

880 004364 07402 BEQ 13 BRANCH IF N0

881 1un401 TYPE

882 004370 007344 BELL

883 004372 032777 020000 174504 18: BIT #8IT13 ASUR s INHIBIT ERROR TYPEOUT

884 004400 001402 BEQ OVER1 : NO GO THROUGH

885 004402 000137 (004722 JeP OVER10

886 004406 013700 001110 OVER1: MmOV ROMERR , RO sGET ERROR (ODE

887 004412 013737 001110 004710 MoV ROMERR,OVERS SSAVE _ERROR CODE FOR APT

888 0044 012701 004744 MoV REHEADT ,R1 'GET ERROR HEADER TABLE

889 004424 000241 CLC C-BIT USED TO STOP STEPPINSG THROUGH TABLE
890 004425 006000 2s: ROR RO ROTATE ERROR CODES

891 004430 103403 8(s 35 ;IF C-BIT SET STOP STEPP

852 024432 0627.1 000002 ADD £2.R1 SIF C-BIT CLEAR STEP TO NEXT HEADER
893 004436 000773 B8R 2% G STEP

894 004440 011105 . 3s: MoV (R1),R5 ;PUT HEADER ADDRESS 1.4 REGISTER.

895 004442 004737 004772 JSR PC.FILBUF $G0 PUT HEADER IN ERROR MESSAGE BUF .
89¢. 004446 000015 CR )

897 004450 032737 000040 001110 BIT #PFERR RGAERR [ +IS IT A "PPFVAR" ERROR?

898 004456 001065 GNE 8s S+BRANCH |

899 004460 032737 003600 001110 BIT #3600, ROMERR OIS IT A "SEOTSI" ERROR?

900 004466 001411 BEQ 14% CH IF NO

901 004470 013737 013076 004506 mov ARG2,138 4-PUT £CR OR #HT AT 138

902 004476 013705 013074 L AxGT,RS $+ARC1 CONTAINS ADR. OF MSG

903 004502 004737 004772 JsR PC.FILBUF s+PUT DATA INTO BLFFER

904 004506 000000 13¢: .WORD 0 '4C(NTAINS (R OR HT

905 004510 000450 ER 33

906 0045i2 032737 000023 GO01110 148: BIT #23 ,ROMERR 415 ERRM A CRC, APTER1 OR APTER2

907 004950 001426 BtQ 73 SIF NG GO FORMAT ASTER3, APTERG

908 0065%‘2) 032737 000020 001110 BIT #20 ,ROMERR ;1S ERROR CRC

909 0045 001417 BEQ és ;IF _NO FORMAT APTERT, APTER2

910 004532 013700 003046 MoV ROMCNT ,RO GEI’ ROM COUNTER

911 004536 013701 007176 MoV ROMFIR,R1 G ROM NUMBER TABLE

912 004542 000241 CLC C-8IT USED TO STOP STEPPING THROUGH TABLE
913 004344 48: ROR RO 'ROT TE ROM NUMBER

914 004546 103403 8(S 5% $1F C-BIT SET STOP_STEPPING

915 004550 062701 000002 ADD #2 R1 ;IF C-BI1T (LEAR STEP TO NEXT ADRS

916 004554 000773 BR 43 SCONTINUE STEPPING

917 00455¢ 0311101 5%: moy iR1).R1 ZMOVE ADDRESS T2 RT_FROM TABLZ :DPMO01
918 004560 112124 558: mova (R1)¢+,(R%) ¢ :PUT ROM NUMBER IN EPROR MESSAGE BUF
919 004562 105711 1S18 (R1) ; SEE lf TERMINATOR :DPMO01
920 004564 (01375 BNE 558 ZBRANCH BACK [F NOT :0PM001
921 004566 Gv0421 BR 8s ) ;GO _TO END OF ROUTINE

922 004570 HSS 4 68: #0v8 (R3)+, (Ras+ $PUT BAD DEVICE CODE IN ERROR MESS. BUF.
923 004572 112324 Mov8 (R3}¢+,(R4)+

924 0G4574 000416 BR 8s GO TO END OF ROUTINE

925 004576 016603 (00006 78: MoV 6(R6) ,R3 GEY SAVED EXPECTED VALUE

926 004602 004737 (05034 JSk PC,OCASC 2GO COVERT OCTAL TO ASCII

927 004 004737 004772 JSR PC.FILBUF ;GO0 PUT DATA IN ERROR MESSAGF BUF

928 004612 00C011 HT

929 004614 016603 0000iC Mov 10(R6) ,R3 sGET SAVED RECEIVED VALUE
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ERROR HANDLER ROUTI

930 004620
931 004624
932
933 004
934

968 66
969 004770

013323

005034
004772

003015
000012

000000
001160

004714
000001

000040
005540

005546
100000

001110

001116
V011130

1746154

8s:

OVER2:

AROUMD :

OVER9:

OVER11:
OVER10:

128:

EHEADT:

F_3
22-JAN-82 09:18 PAGE 17-1

PC,0CASC
PC.FILBUF

#CR, (R4G)+
#LF,(R&G) *
20, (R&)+
SENV
OVER2
OVERT

&£ R0MF IN
ARDUND
#°FERR ,ROMERR
AROUND
OVER11
PC,SATY1
0
PC,SATY3

#BIT15,3SWR
128

ROMERR
Pc

SEQUENCE

GO COVERT OCTAL TO ASCI
0 PUT DATA IN ERROR HESbAGE BUFFER.

sFUT CR/LF AT END OF MESSAGE
SPUT TERHINAT?R AT END OF MESSAGE

: -IF NO BRANCH

;= NOW IF YES ,IS POWER-

- FAIL VECTOR THE ERROR?222
;= YES ,WELL THEN IT'S

;= NOT A REAL ERROR , CONTINUE
160 REPORT ERROR

;THEN HALT
;1F NOT ON APT JUST REPORT ERROR

;IS HALT ON ERROR SET
;IF NO SKIP OVER HALT

:CLEAR ERROR FLAGS

IYR PR PIN
LR 2R R 4

5
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FILL BUFFER ROUTINE

970 .SBTTL FILL BUFFER ROUTINE
971 :THIS SUBROUTINE FILLS THE MESSAGE BUFFER WILL ASCII
g;% s CHARACTERS.
974 004772 02¢776 000011 000000 FILBUF: CMP #HT 3(RS) oIS FIRST CHARACTER A TA8 OR C
975 005000 001003 BNE 1 :If CR THEN GO PUT CR/LF IN SUFFER
976 005002 112724 000011 MOVE T, (R4) + $1f _TAB THEW PUT TAB IN BUFFER
977 005006 002404 BR 28 1GET OVER NEXT LINE
978 005010 112724 000015 1% MmOovB #CR,(RG)+ ;NOY CR/LF 10 BUFFER
005014 1, 724 000012 move #LF (RG)+
980 005020 112524 28: Mmove (R$$0 (R4)+ sPUT L CHARACTER IN RESSAGE BUFFER
981 00502 105715 1818 (R . IS NEXT CHARACTER ZERO
982 065026 001375 BNE 2 sIF NOT PUT IT IN MESSAGE BUFFER AND GET NEXT
983 005026 062716 000002 ADD #2, (R6) tUPDATE RETURN POINTER TO GET OVER  HARACTER
984 005032 000207 RT. PC :THEN RETURN




H 3
CIMIBED MO312/1146 KT24 UBI BOO MAC™D M1113 22-JAN-82 09:18 PAGE 19 SEQUENCE 33
OCTAL TO ASCI! CONVEASION ROUTINE

985 SBTTL OCTAL 7O ASCII COWVERSION ROUTINE

$86 :THIS SUBROUTINZ TAKES A SIXTEEN BIT OCTAL NUMBER ANO

ggg SCONVERTS IT TO 6 ASCI1 CHARACTERS

989 005034 012720 010566 QCASC: MOV #0CTBUF ,RO ;GET BUFFER ADDRESS

$90 £95040 005020 CLR (RO)+ :CLEAR BUFFER

991 005042 005020 CLR (RO)+

992 005044 005020 CLR (RO) +

$¥3 005046 095020 CLR (RO)+

934 005050 0312700 010566 mov #0CTBUF RO :GET BUFFER ADDRESS

995 005054 010337 0u5136 moY R3,TEMP 1GET OCTAL NUMBER

996 005060 000241 cLc sCLEAR CAER

997 005062 (06137 095136 ROL TEMP IRCTATE BIT INTO CARRY BIT
998 005066 006110 ROL (RO) ROTA'E CARRV BIT INTO BUFFER
999 005070 172710 000060 18: 8Is8 #60, (RO) SMAKE |

1000 005074 005200 INC RO SUPDATE WFFER DRESS

1001 005076 020027 010574 cme RO, #OCTBUF +6 KAVE WE CONVERTED ALL THE NUMBER
1002 005102 901003 BNE 23 ;IF NO CONTINUE

10G3 005104 012705 010566 Mov #OCTBUF RS -IF YES PUT BUFFER ADDRESS IN REGISTER
1004 005110 000207 RTS PC ;RETURN

1005 005112 006137 005136 2s: ROL TEMP ROTATE BIT INTO CARRY BIT
1006 005116 106110 ROLB (RO) sROTATE CARRY BIT INTO BUFFER
1007 005120 006137 005136 ROL TEMP H

1008 005124 106110 ROLB (RO) H

1007 005126 006137 005136 ROL TEMP .

1010 005132 106110 ROLB (RO) H

1011 005134 000755 BR 1% ;GO TO START GF LOOP

1012 005136 000000 TEMP: O
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ROUTINE TO SETUF R3 FOR THE OCTAL TO ASCII ROUIINE

1013 .SBTTL ROUTINE 10 SET'WP R3 FOR THE CCTAL TO ASCII ROUTINE
1014 :THIS ROUTINE IS CALLED BY THE PUT MESSAGE ROUTINE TO GET THE RIGHT
}g:l‘g IVALUE IN R3 SO THE OCTAL TO ASCII ROUTINE GETS THE RIGHT NUMBER.
1017 005140 010346 OCADD: MOV R3 -(Ré) :SAVE THE VALUE OF R3

1018 005142 (€11303 R Moy (RS, .R sPUT THE DATA TO BE CONVERTED IN R3
1019 005144 004737 005034 JSP PC OCASL 60 CMVERY OCTAL TO ASCII

1020 00550 012603 MoV (R6)+.R3 ;RESTORE R3

1021 905152 000207 RTS PC 'RETL'RN




J
CZMSBEQ 393"2/111.4 KT24 UB] 300 MACRO M11i3 22-JAN-82 09:18 PAGE ¢i

TVFE ROUT]
1722

005154
005160

105737
100002

000000
000430

013746

105366
002770
204737
105337
000770

112716

005533

005002
000001
000100

005224
0052366

000040

000002
009011
06€200

005514

005366
005522

00550
000001
005366
005514

000040

001160
n01161

001161

3

S&TTL TYPE ROUTINE

R 2222222222222 02 2R asidiiiisdiiredii st aiissidiiliitisisdidisssl]

'ROUTINE TO TYPE ASCIZ MESSAGE. KgSAGE MUST TERMINATE WITH A O BVTE.

‘e TYPE
v MESALR
N

618: . WORD
62%: 8IT8
28: M3V8
608: mov
3s: ADD
48: CMP8

8R
: HORT ZONTAL TAB
bs: movs

"HE RWTINE WILL INSERT A
TE1: SNUI

SEQUENCE

NULL CHARACTERS AFTER A LINE F

LL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER

SFILLS CONTAINS
$FILLC CONTAINS

seCALL:
;*1) USING A TRAP INSTRUCTION
o® TYPE MESADR

STPFLG
i$

3s

RO,~(SP)

82(SP) ,RO
ZAPYENV,SENV
#APTSPOOL , SENVH
623

RO.618
PC,3ATY3

#APTCSUP, SENVM
603

(RO} +,~(SP)
43

(SP) +
(5P)+,RO
#2,(sP)
#HT, (SP)

8s

#CRLF, (SP)
5%

(SP)+

$CHARCNT
$

2

PC$TYPEC
$FILLC.(SP -
2%

INULL - (SP)
1(sP)

63
PC,STYPEC
$gHARENT

7
PROCESSOR
a ,(SP)

THE NUMBER OF FILLER CHARACTERS REQUIRED.
THE CHARACTER TO FILL AFTER.

s JMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

..IS }HERE A TERMINAL?

,.MAL{[EHERE IF NO TERMINAL

sSAVE RO
..GEY ADDRESS OF ASCIZ STRING
s ;RUNNING | T MODE

.N0. 60 CHECK ron API C"USOLE
$ISPOOL MESSAGE TO
>:NO,60 CHECK FOR CMSG‘E
..SEYUP MESSAGE ADDRESS FOR APT

MESSAGE 0

2 :SPOOL
KSSAGE ADDRESS
T CONSCLE SUPPRESSED
.,YES SKIP TYPE OUT
i uaH CHARACTER TO BE TYPED ONTO STACK
BR IF IT ISN'T THF TERMINATOR
..IF TERMINATOR POP IT CFF THE STA(K
;;RESTORE RO
..ADJUST RETURN PC
URN

.o

ET
s ;BRANCK IF <HT>
::BRANCH IF NOT <CRLF>

;;POP  <CRO<LF> EQUIV
;:TYPE A CR AND LF

- sCLEAR CHARACTER COUNT
.sGET NEXT CHARACTER
..GO TYPE THIS 7HARACTER
S IT TIME FOR FILLER CHARS.?

..)F NO GO GET NEXY (HAR.

.GET # OF FILLER CHARS. NEEDED

SIAND THE NULL CHAR.
.,EOES A NULL NEED TO BE TYPED?
..ER ‘0“ 0 POP THE NULL OF: OF STACK
.6 VPE A NULL
.'.'DO NOT COUNT AS A COUNT

oo

s;REPLACE TAB WITH SPACE

35
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005346 004737 005366 9s: JSR PC,STYPEC ::TYPE A SPACE

005352 132737 000007 005514 8178 #7 SCHARCNT : IBRANCH IF NOT AT

005360 001372 BNE 9s ;TAB STOP

005362 005726 TST (SP)+ ..POP SPACE OFF STACK

005364 000724 BR 23 ::GET NEXT CHARACTER

005366 STYPEC:

005366 105777 00C126 TST8 asTks ::CHAR IN KYBD BUFFER? ;MJD0O01T
005372 100022 BPL 108 ..BR IF ;MJD001
005374 017746 000122 KoV e37Kk8 ~(SF) SGET CHAR ;MJD001
005400 042716 177600 BIC #17763¢, (SP) $:STRIP EXTRANEOUS BITS ;MJDDO1
005404 122716 000023 P8 #SXOFF . (SP) ;:WAS CHAR XOFF :MJD001
005410 001012 BNE 1028 ::BR IF NOT :MJ0001
005412 1018: :MJD001T
005412 105777 000102 1ST8 as1kS ;;WAIT FOR CHAR :MJD0CT
G05416 100375 BPL 1018 :MJDO01T
005420 117716 00(J76 MovB8 as$TkB (SP) s:GET CHAR :MJD001
005426 042716 177600 8IC #177660,, (sP) :.‘STRIP IT ;D001
005430 122716 000021 cmPg #SXON, (SP) SWAS IT XON? ;MJDCOT
005434 001366 BNE 1018 $IBRIF NOT -MJD001
005436 1028: :MJDOO1T
005436 005726 TST (SP)+ soFIX STACK ;MJDOO01
005440 108: :mJ0001?
005440 105777 000060 TSTR SSTPS J:WAIT UNTIL PRINTER IS READY

Q05444 100375 8PL 108 :MJD001T
005446 126627 000002 000021 CMP3 2($P) lSXON ::1S CHARACTER A RANPOM X(X.? ; 1
005434 091420 BEQ ..BRANCH IF YES sRANOO1T
005456 116677 000002 000042 MOVB Z(SP) 33798 :LOAD CHAR TO »C TYPED INTO DATA REG.

0CS464 122766 000015 060602 (MP8 ICR 2(sP) ..XS CHARACTER A CARNIAGE RETURN?

005472 001003 BNE 1$ ;BRANCH IF w0

005474 105037 005514 CLRB SCHARCNT ..VES“CLEAR CHARACTER COUNY

005500 ¢ 406 BR $TYPEX SIEXIT

005502 12766 000012 000002 1$3: P8 #LF 2(SP) ::18 CHARACTER A LINE FEED?

005510 001402 BEQ $TYPEX s BRANCH IF

005512 105227 INCB (PC)+ ::COUNT THE CNARA

005514 000000 $CHARCNT: .WORD 0 s :CHARACTER COUNY STORAGE

005516 0002n7 $TYPEX: RTS PC

005529 177500 $TKS:  .WORD 177560 ..TTY KDB STAT''S HJDOO‘!

005522 177562 $TKB:  .WORD 177562 sTTY KBD BUFFer MmJDOO1

VUS5526 177564 $IPS:  .WORD 177564 SITTY PRINTER STATUS REG. ADDRESS

025526 177566 $7°8:  .WORD 177566 ..TYY PRINTER BUFFER REG. ADDRESS

005530 000 $NULL: .BYTE 0 SCONTAINS NU_ L CHARACTER FOR FILLS

005531 002 $FILLS: .BYTE 2 SICONTAINS # G FILLER CHARACTERS REDUMED
005532 012 $FILL.: .BYTE 12 ..INSERT FIlLL CHARS. AFTER A 'LINE FE

005533 000 $TPFLG: .BYTE 0 “TERMINAL AvALLABLE'® FLAG (BIT<07>=0=VES
005534 077 $QUES: .ASCII "2 1IQUESTION MAX:

005535 015 $CRLF:  .ASCII <15 ;;CARRAIGE RETURN

005536 012 000 SLF: CASCIZ <12 ;s LINEFEED
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SEQUENCE
T COMMUNICATIONS ROUTINE
1024 ..BITL APT fOMMUNICATIONS ROUTNE
’:t'tttt'tht..lt"." ItAETTERRARRAARSNARRARACEARAARANRANSAQRARRANRLCIAANNLE
005540 112737 000001 006004 $ATYI: mOVB  #1,$FFLG ::T0 REPORT FATAL ERROR
005546 112737 00031 006002 SATY3: MOVB  #1 zan.c SIT0 TYDE A MESSAGE
005554 000403 B8R SATY
88%22 112737 600C0T 006004 am: move 1 sms ;:TO ONLY REPORT FATAL ERROR
005564 010046 MoV RO,~-(SP) ::PUSH RO OGN S?ACK
005566 013344 MOV R1,-(SP) ..PUSH RY ON STACK
5570 105737 (006002 TSIB  SMFLG suouw TYPE A MESSAGE?
005574 001450 BEQ s
005576 122737 000001 003160 SAPTENV, SENV opmrmc UNDER APT?
5 001031 BNE 3s ::IF NOT: BR
005 132737 000100 0011671 BIT8 #APTSPOOL . $ENVM ..SNOULD SPOOL MESSAGES?
005514 001425 BEQ 3s iIF BR
005616 017600 MoV ausm no 1IGET nsssAse ADDR.
005622 062766 000002 062004 ADD 2.4(5P) ;:BUMP RETURN ADDR
5630 005737 001140 13: ST SMSGTYPE ..see 1F DONE W/ LAST XMISSION?
0C5634 0C1375 BNE 13 F NOT: WAIT
005636 010037 001154 MOV RO, SMSGAD ..PUT ADDR IN MAILBOX
005642 105720 28: 1s78 (RO)+ SFIND END OF MESSAGE
005644 001376 8NE 2
005646 1637060 001154 suB $MSGAD RO ::SUB START OF MESSAGE
005¢52 200 ASR RO 3:GET MESSAGE LNGTH IN WORDS
005654 010037 001156 MoV RO, $MSGLGY $3PUT LENGTH IN MAILSOX
5660 012737 0000064 001140 MOV &6 ,SASGTYPE ;:TELL APT TO TAKE MSG.
005666 13 ) 3R [1]
005670 017637 000004 005714 73 mov ausp) 48 ;:PUT MSG ADDR IN JSR LINKAGE
005676 062766 000002 900004 ADD P) TURN ADDRESS
005704 013746 177776 mov 17?7/6 -(SP) ;PUSH 199776 ON STACK
0G5770 004737 005154 JSR PC,.S$TYPE .,CALL TYPE MACRO
005714 000000 4$: LWORD 0
005716 58:
005716 105737 006004 108: TSTB  $FFLG suouw [REFORT FATAL ERROR?
005222 001416 BEQ 128 i erR
005734 00573> 201160 3 SENV ..nummc UNDER APT?
005730 001413 BEQ 123 iIf B8R
005732 005737 001140 118: TST1 SMSGTYPE ,.FINISHED LAST RESSAGE?
5736 001375 BNE 118 NOT: WAIT
005740 017637 000006 001142 "oV 94 (SP) SFATAL  ::GET moa /]
005746 062766 000002 C0CU04 ADD #2,4(55) RETURN ADDR.
005754 005237 001140 INC $MSCTYPE STELL AP? TC TAKE ERROR
005765 105037 006004 12s: CLRB  S$FFLG ZCLEAR FATAL FLAG
005764 105037 006003 CLRB  SLFLG S:CLEAR LCG FLAG
00577C¢ 105037 006002 CLRB  3MFLG SICLEAR MESSAGE FLAG
005774 072601 MOV (SP)+,R1 1:pOP STACK INTO R1
005776 012600 MOV (SP)+.RO ,,pon sucx INTO RO
207 RTS PC s:ReT
2 000 SMELG: .BYTE 0 ncssc FLAS
006003 000 SLFLG: .BYTE 0 LOG FLAG
006004 00C CFFLG: .B\VIEE 0 . sF \TAL FLAG
000200 AP?SXIE=?SG
000001 APTENV=001
000100 APTSPOOL=100
000040 APTCSUP=040
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" ROUTINE

022737 000176
006016 135777 177476
006024 117766 177472
002716 177660
000007

001062
123727 001100

006100 105777 17744
06 117746 177310
12 042716 177600
16 000025
22 00

24 104401 C06536
30 062706 000006
34 000

36 021627 300015
42 001022

216 006004
0061 2% 016677 000002

OOOOgg
006164 104401 0055
0061 ;0 123727 001101

001003
012777 000100

006210 00‘72; 005366
006214 021627 000060

006222 021627 000067
003015

0628
006230 042726 000050
006334 005766 000002

006250 005266 0€0002

001104

000001

172724

060001
177312

.SBTTL TTY INPUT ROUTINE

AR R RTINS AR AN AR IR RN R IR C ORI EES
:g%ttttt'.Q!'t'i'Q't"1"tt'ttQ"'t't..'t"'tt.ttttttt'ltt.'!'
1*SOFTWARE SWITCH REGISTER CHANGE ROUTINE.

S*ROUTINE IS ENTERED FROM THE TRAP HANDLER, WILL

SeSERVICE THE TEST FOR CHANGE IN SOF TWARE SU]TCH REGISTER TRAP (ALL

{*WHEN OFERATING IN TTY FLAG MODE.
SckswR: CWP #SWREG, SWR ;1S THE SOFT-SWR SELECTED?
BNE 153 ..am H IF NO
ST a$TKS ICHAR THERE?
8oL 158 .- IF NO, DON'T WAIT AROUND
nov8 asms -(SP) 2ISAVE THE CHAR
eIC 817}, (5P) :STRIP~OFF THE ASCII
] #7,(SP3+ ;:xs IT A CONTROL G’
BNE 15¢ ZINC, RETURN TO uSER
cPg u.noe n SIARE VE RUNNING IN AUTO-mODE?
BEQ 158 :IBRANCH IF YES
TYPE  ,$CNTLG ..ECHO THE CONTROi =G (“G)
$GTSWR: TYPE  .SMSWR TYPE CURRENT CONTENTS
MoV SWREG, - (SP) “ISAVE SWREG FOR TYPEQUT
TYPuC 216G TYPE--OCTAL ASCII(aLi DIGITS)
TYPE  ,SMNEY ZIPROMPT FOR NEV SWR
198: (LR 2(sp) $ICLEAR COUNTER
CLR ~(5P) JITHE NEW SWR
78: 1578 asrxs SICHAR THERE?
8PL S1JF NOT TRY AGAIN
MOVB asma -(SP) IIPICK UP CHA
BIC g4C17%_(SP) TIMAKE IT 7-RTT ASCII
9s: P (sP) 835 YIS IT A ZunfROL~U?
8NE 108 8RANCH IF NOT
TYPE  L$CATLU SYES, ECHO CONTROL-U (*U)
: IGNORE PREVIOUS “INPUT

208: ADD 86, 5P
8R

198 SLET'S TR IT AGAIN
10%: (G id gg;).ns

IS IT A <CR>?

BNE SIBRANCH 'F_NO
TSI 4ise) SIYES, IS IT THE FIRST CHAR?
BEQ 118 $IBRANCH IF YES
MOV 2(SP),aSWR ZISAVE Piu SWR
113 A A6 ICLEAR UP STACK
1%s: TYPESCRL ZIECHO <CR>AND <LF>
R EINTAG. 81 IRE-ENABLE TTY KBD INTERRUPTS?
BNE 158 2 :BRANCH IF NOT
MOV #100.3$TKS $IRE<INABLE TTY KBD INTERRUPTS
158:  RII : IRETURN
163: SR P STYPEC :IECHO CHAR
(W (SP).#60 ZICHAR < 07
8LT 188 2iBRANCH ]F YES
me  (SP).#67 JCHAR > 72
861 188 HRANCH IF YES
BIC 460, (cP)+ $ISTRIP-OFF A
)4 ggsﬁ) ;.18 nus]me StIRsT cuan
i Je
ASL (SP) INO. 'SHIFT SRESENT
ASL (3P) i (HAR OVER T0 MAKE

ROOM FOR NEW OWE.
:IKEEP COUNT OF CMAR

»
[
-
-
[
v
-~

sevves

17%: INC 2(sP)

38




N3
CIM9BED M9312/1°44 K124 UBI BOC MACRO M1113  22-JAN-82 09:18 GE 23-1 SEQUENCE 39
TTY INPUT POUTINE

006254 056616 177776 BIS -2(5P}, (SP) ::SET IN NEW CHAR
006260 000707 ] 8R 7$ 1IGET THE NEXT ONE
006262 104401 005534 188:  TYPE SUULS TITYPE 2<CR>CLED>
006266 G0G720 o5kl aasa 208 (SSIMULATE CONTROL-U

SRARANNNAERNARANRARIAIN T AL R YRR RANLRCRARNRAANCARAAREASCRAER ANCROGETE

'TrlIS ROUTINE WYLL INPUT A SINGLE CHARACTER FROM THE TTY

t(AU .
e RDCHR :;INPUT A SINGLE CHARACTER FROM THE TTY
P RETURN HZRE s ;CHARACTER IS ON THE STACK
. ;:WITH PAPTTY BIT STRIPFED OFF
006270 011646 iRDC:lR: MoV (sP; ~-(SP} JPUSH DO&N THE PC
006272 016666 000004 000902 nov 4(5P5 . 2(5P) ,,SA VE ..s
006300 105777 177214 18: 1ST8  a@sTKs SIWAIT F
100375 BPL 13 A CHARACTER
00306 117766 177210 000004 MOVB  337KB4(SP) "READ THE TTY
026314 042766 177600 <..004 8IC 4~c<1?7> 4(sP) ;:5er RID OF JUNK IF ANY
006322 026627 000004 000023 (o 4isP) 2% SIS IT A CONTROL-S?
006330 001013 BN" $XBRANCH IF NO
006332 105777 177162 28: TSiB a$IKS SIWAIT FOR A CHARACTER
006336 100375 BAL 28 :1L00P UNTIL ITS THERE
006340 117746 177156 HOVB  @LTKB, -(SP) :
006344 042716 177600 8IC 340177, (5P)
006350 022627 000021 P (sP)+,#21
006354 061366 BNE 2%
006356 000750 8R s
006340 026627 000004 000021 33: o 4(SP) #SXON ZRANOO1
006366 001744 8EQ 13 RANOO1
006370 026627 000004 000140 P l.(sm L1140 1
006376 002407 BLT ANCH IF YES
006400 026027 000704 000175 P A'SP) nrs 3EIS IT A SPECIAL CHAR?
006406 003003 86T ::BRANCH IF YES
006410 042766 000040 000004 8IC uo 4¢SP) SIMAKE 1T UPPER CASE
006416 090002 48: RTI $:60 BACK TO USER
;:.tttlttﬁ'ttttttttttttatt'tttt.tt.ttttt.t.l..tﬁttttt.tttt'..ttt'
'E:if ROUTINE WILL INPUT A STRING FROM THE TTY
P :
e RDL IN ;:IMPUT A STRING FROM THE TTY
v RETURN HERE :ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
Sw ;I TERMINATOR WILL S A BYTE OF ALL 0°S
006420 010346 $ROLIN: mOV R3,-(SP) SAVE K3
006422 012703 006526 1s: MOV #STTYIN.RS ..ser ADDRESS
oouoig 052703 006536 28: e mrvwa RS :IBUFFER FULL?
006432 101405 BLOS 4% (IBR IF VES
0064346 104407 RDCHR ::6G0 READ ONE CHARACTER FROM THE TTY
006436 113913 AOVB  (5P)+, (R3) LIGET CMARACTER
006440 ag 13 030177 108: (A8 #177,(R3) SIIS IT A RUSOUT
1003 BNE 38 :2SKIP IF NOT
/.g (1’83401 005534 48: TYPE $QUES SITYPE A "2
S 733 8R s LICLEAR TKE DUFFER AND LOOP
5¢ 111337 534 38: MOVB  (R)),9 {IECHO THE CHARACTER
1044 ; 524 TYPE 9%
?4 1227 (P8 #15, (R ..cum FOR mum
g 1335 BNE ooo IF_NOT RETURN
7 sog.f 1227277 (e -1RD CLEAR srum ('ue 15)
76 1067701 008536 TYPE  ,SLF STYPE A LINE FEE
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TTY INPUT ROUTINE

006502 012603 nov {SP)+,R3 : :RESTORE R

006°% 011648 MoV (SP) = (5P) LIADJUST THE STACK AND PUT AGDRESS OF THE
006506 016666 00004 000002 oV 4( sPS.z(sm i FIRST ASCII CHARACTER ON 1T
006514 01276& 006526 000004 oV #3TTVIN,4(SP)

066522 000002 RTI ; ;RETURN

006524 000 9s: .BYTE 0 X srm FOR ASCII CHAR. TO TYPE
006525 000 BYTE L TERMINATOR

006526 STTYIN: .8LKB 8. I3 uesme 8 BYTES FOR TTY [NPUT
0665 136 125 015 S$CNTLU: .ASCIZ /%U/<15><12>  ::CONTROL ‘W'

006, 136 107 015 S$INTLG: .ASCIZ /-s/<15><12> caumm g

006550 015 0l: 123 SMSUR: .ASCII <15><12>/SWR = /7

00656 040 040 176 SMMEW: .ASCIZ / NEW =
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BINARY TO OCTAL (ASCII) AND TYPE

1028 -SBTTL BINARY TO OCTAL (ASCII) AND TYPE

(R 4242223222202 2322322202 ddiddstat it aiisiiiddiitadississsiisliddilsdid

1*THIS ROUTINE IS USED TO CHM:E A 16-f _T BINARY NUMBER TO A 6-DIGiT
s*OCTAL (ASCII) NUMBER AND T

;*S$TYPOS~~~ENTER HERE TC SETUP SLPPRESS ZERGS AND NUMBER OF DIGITS TO TYPE

,'CAI.L
A "oV NUM - (SP) ;;NUMBER TO BE TYPED
ot TYPOS ..CALL FOR TYPEOUT
A .BYTE N ;N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
i .BYTE M ..H-1 OR 0
;x ;;‘.=TYF—‘E LEADING ZEROS
.Y ;0=SUPPRESS LEADING ZEROS
i
'STYPON“--ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
;x$TYPOS OR $
s*CALL:
;' MoV NUM_, - (SP) ;;NUMBER TO BE TYPED
it TYPON 2:CALL FODR TYPEOQUT
b
:':YYPOC---ENIER HERE FOR TYPEOUT OF A 16 BIT NUMBER
s*CALL:
o %0V NUM,-(SP) T ;NUMBER 70 BE T7PED
. TYPOC sCALL FOR TYPEOUT
006572 017646 000000 $TYPOS: MOV 8(SP) ,~(SP) ,,PICKU’ HE MODE
006576 116637 000001 007015 mov8 I(SP) LSOFILL H ZERO FILL SWITCH
006604 112637 007017 MovV3 SP)+,S0M0DC +1 ..AUBER DIGITS TO TYPE
006610 062716 0u0002 ADD 12,\SP) > :ADIUST RETutN ADDRESS
006614 000406 BR TYPON
006616 112737 00C001 007015 $1YPOC: MOVB l‘l SOFILL s;SET THE ZERO FILL SWITCH
006624 112737 (00005 007017 Mov8e l6.m:ﬂ 2:SET FOR SIX(6) DIGITS
076632 112737 000005 007014 STYPON: MOVB #5,80CNT ;:SET THE ITERATION ZOUNT
006640 010346 LAY R3,-(SP) ;:SAVE R3
006642 010446 mov R4 ,-(SP) 2 ;SAVE R4
006644 010546 nov RS,-(SP) :;SAVE RS
113704 007017 move 3'“005*1 R4 ;:GET THE NUMBLR OF DIGITS TO TYPE
006652 005404 NEG
V06654 062704 000006 ADD 06 R4 '-SLBTRA(T IT FOR MAX, ALLOWED
006660 110437 007016 move RS . SOMODE JSAVE IT FOR USE
006664 113704 007015 MOvB SOFILL.R4 ..GET THE ZERO NLL SWITCH
005670 016665 000012 MOV 12(5P) ,RS ;:PICKUP THE INFUT NUMBER
006674 005003 CLR R3 ..CLEAR THE OUTPUT WORD
006676 004155 18: ROL RS TATE MS8 INTO "'’
006700 000404 R BR 3 $:60 DC M8
006702 006105 2s: ROL RS ..FORH THIS DIGIT
006704 006105 ROL RS
706 004105 ROL RS
006712 01050 MoV R5,R3
006712 006103 38: ROL R3 ;GET LSB UF THIS DIGIT
006714 105337 007016 DECH $0MODE TYPE THIS DIGIT?
006720 100012 BFL $:BR_IF NO
006722 042703 177770 8IC #177770.R3 ..GET RID OF JUNK
006726 001002 BME 48 ;;TEST FOR O
0067 005704 TST Ré ,.SlPPRESS THIS 0?
0067352 001403 . REQ 5$ ;BR IF YES
006734 005204 48: INC R4 .,DON T _SUPPRESS ANYMORE 0°S
006736 (52703 000060 BIS #'0,R3 ;:MAKE THIS CIGIT ASCII
066742 052703 000040 5%: BIS # ,R3 SIMAKE ASCII IF NCT ALREADY

41




CZM9BEQ M9312/1144 KT24

BINARY TO OCTAL

(ASCII) AND
110337 007012
104401 007012
105337 007014 7$
003347
002402
0052
000744
012605 68:
012604
0126C3
16666 000002 000004
012616
0 2
8s:
SOCNT:
009 $0FILL:
060000 $SOMODE :

BYTE
‘BYTE
WORD

D &
uBl ?QSEHACRO M1113 22-JAN-82 09:18 PAGE 24-1

R3,8%
$
$0CNT

(
2(5P) 4(5P)
(SP)+,(SP)

00000

SEQUENCE
..SAVE FOR _TYPING
::GO TYPE mxs DIGIT
OUNT BY
BR IF HJRE 0 DO

IF
..INSlRE LAST DIGIT ISN'T A BLANK
::60 DO THESLAST DIGIT

.

. 3
:ISET THE STACK FOR RETURNING

:;RETURN
;:STORAGE FOR ASCII DIGIT
..TEMI TOR FOR TYPE ROUTINE
SOCTAL DIGIT CIKNTER
..ZERO FILL SWITCH
;sNUMBER OF DIGITS TO TYPE
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SAVE AND RESTORE RO-RS ROUTINES

1036

007220

007020 012046

007022 01014¢

007024 010246

007026 010346

007030 010446

007032 010546

007034 018646 000022

007040 016646 000022
7044 016646 000022

007050 016646 000022

007054 2

007056

.SBTIL SAYI AND RESTORE RO-RS ROUTINES

- 2222 352 RN22 08000202000 20 R0t a022dd000 0202002232033 0101

:’UPON RETLFN FROM S$SSAVREG THE STACK WILL LOOX LIKE:

'SAVE R0-RS
'CALL‘
.'TOP--(#lé)
% 42-—-(+18)
;x +4——RS
;v +6=—R4
. % +8==-R3
;*+10==-R2
sx+12-~-R1
;*+14=-~-R0
$SAVREG:
MOV
mov
MoV
MoV
MoV
v
mov
MoV
mov
MGV
RTI
:*RESTORE RO-RS
s*CALL:
P RESREG
SRESPEG:
MoV
nov
mov
MoV
MoV
mov
MoV
0y
KoV
MoV

RO,-(SP)
R1,-(SP)
R2,-(SP)
R3,-(SP}

22(sP) ,=(5P)
22(SP) ,~(SP)
22(5P) .~(SP)
22(SP) ,~(SP)

(SP)+,22(SP)
(5P)+,22(SP)
{SP)+,22(SP)
(SP)+,22(SP)
(SP)+,RS
(SP)+ R4
(SP)+,R3
(SP)+ R2
(SP)+ ,R1
(SP}+ RO

: ;RESTORE
..RESTORE

222522

OF
F
OF

PC
PS

OF CALL
OF CALL
MAIN FLOW

STORE PC OF
::RESTORE PS 35 MAIN FLOW

;:POP STACK INTO

;;POP STACK

RS
INTO R4
INTO R3
IN"O R2
INIO R1
INTO RC

SEQUENCE
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1036 .SBTTL TRAP DECODER
L L T e e L e D L T T T e e
"”‘IS ROUTINE WILL PICKUP THE LOWER BYTE C° THE "TRAP'' INSTRUCTION
*AND USE IT TO INDEX THROUGH THE TRAP TAB ILE FOR THE STARTING ADDRESS
"OF THE DESIRED ROUTINE THEN USING THE ADDRESS OBTAINED IT WILL
;*GO TO THAT ROUTINE.

007114 010046 $TRAP:  AOV RO, =(SP) ;:SAVE RY
007116 016600 000002 MmOV 2(8P).RO ..GET rm JAQDRESS
007122 005740 ST -(RO) ‘BATKUF BY 2
007124 111000 Mov8 (RO) ,RO ,.aET RIGHT BYTE OF TRAP
007126 006300 ASL RO :POSITION FOR INDEXING
007130 016000 007150 no $/RPAD(RO) ,RO ..stx T0 TABLE
007134 000200 &0 G 10 RGUTINE

:THIS xs uss 10 HANDLE THe 'esmu ucno
007136 011646 TRAPZ. MoV (SP) ,-(SP) ;MOVE THE PC DOWN
007140 015666 000004 090002 A0V {(sP5, 2(59) 1IMOVE THE PSW DOWN
007146 000002 RTI **RESTORE THE PSW

.SBTTL TRAP TABLE
;*THIS TABLE CONTAIMS THE STARTING ADDRESSES COF THE ROUTINES CALLED
s *8Y THER&TJW" INSTRUCTION.

H INE
007150 007136 STRPAD: .WORD  $TRAP2
007152 005154 STYPE  ;:CALL=TYPE TRAP+1(1044C1 TTY TYPEOUT ROUTINE
007154 006616 $TYPOC  ;;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZERCS)
007156 006572 $TYPOS  ;;CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
007160 006632 STYPON  ;:CALL=TYPOM TRAP+4 (1044045 TYPE OCTAL NUMBER (AS PER LAST CALL)
007162 006056 $GTSWR ;. CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING
007164 006006 SCKSWR  ;;CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOFT-SWR
007166 006270 SROCHR  ;: CALL RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUT INE
007170 006420 SKDLIN ;:CALL=ROLIN TRAP+10(104410} TTY TYPEIN STRING ROUTINE
007172 007020 $SAVREG ::CALL=SAVREG  TRAP+11/104411) SAVE RO-RS ROUTINE

007174 007056 $RESREG ;;CALL=RESKEG  TRAP+1c(104412) RESTORE RO-RS ROUTINE
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MESSAGES

1038 .SBTTL
1039 007176 007332 ROMPTR: .WORD
1040 007200 045 070 000 AROM11: ASCIZ
1041 007203 064 070 AROMZ1: CASEIZ
1042 097208 064 071 000 AROM31: .ASCIZ
1043 097211 045 0 000 AROM&1: _ASCIZ
1044 007214 065 o7 000 ARMS1: .ASCIZ
1045 007217 062 060 000 BROMIT: .ASCIZ
1046 007222 063 065 040 BROM21: [ASCIZ
1047 007933 063 063 040 BROM31: .ASCIZ
1048 007244 063 040 3R0%1: [ASCIZ
1049 007255 063 062 040 BROMS1: .ASCIZ
1050 062 060 QOO RMNLMI: _ASCIZ
1051 007271 063 065 000 RMNLM2: .ASCIZ
1052 007274 063 063 000 RMWU iz
1053 007277 063 H 000 RMNUSL: .ASCIZ
1054 2 063 B 000 RMMUMS: .ASCIZ
1055 EVEN
1056 007306 007200 007203 007206 AROM:  .WORD
1057 007320 Q07217 (07222 007233 BROW: ~WORD

00
53 007332 007264 007271 007275 ROMNUM:
‘ 4 ? 77 377 :

@
m
-
—
o
3]
[alal
bt b
~~

PINORS -
i061 007424 054 040 105 ERL: LASCIZ

4
09:18 PAGE 39 SEQUENCE

MESSAGES

ROMNUM

/587 see
8/ 31
/49/

/587

755/

/2C7

/35 OR 75/
‘33 OR 8G/ :
/34 OR 82/ Fidd :0PRN01
/32 OR 83/ sae ;DPMGO1

AROM11, AROM21 ,AROM31 ,ARCM4L T ,AROMS 1
SROA11,BROM21 ,BROM31,BROK4 1 ,BROMS
RANUM1T  RANUR?  RMNUMS , RMNUMS , RMINUMS
<207><$77><378>

<12><15>/N0 ROMS RESPONDED TO THE SIZIMG ROUTINE/<12»<15>
/, ERROR LINE ¥ /

45




(7A/BEC ¥9312/1144 KT?24 UBI 800 MACRO ®1113  22-JAN-82
"ASCIZ ME;SAGES

1062 .SBTTL
1063 007444 104 111 101 DRMEAD: .ASZIZ
1064 007465 104 11 101 DRH&4: .ASCIZ
1065 007524 104 111 101 DRW24: .ASCIZ
1066 007600 012 102 117 BRHEAD: .ASC!]
1067 007656 114 117 103 “ASC1Z

H 4
09:18 PAGE 30

ASCIZ MESSAGES

/DIAG. ROM: E20 /

/DIAG ROM FOR 11-44 UBJ: ES8

/DIAG. ROM FOR 11-24 KT24: E74, n9312 gba 7

SEQUENCE

:0PMO01

‘DPH)OI
<12>/BOOTSTRAP ROM ENTRY POINTS AND DEVICE CODES./<15><12>

/L0¢C. NO DIAG. RUN DIAG.

DEVICE CODE/

46




CZM9BEQ M9312/1144 KT24 UBI BOG MACRO M1113  22-JAN-82
ASCIZ MESSAGES

1069 007735 12¢ 123 105 PFHEAD: .ASCIl
1070 010002 103 117 125 ER2MSG: .ASCIZ
1071 010036 106 117 125 ERIMSG: .ASCIZ
1072 010074 120 117 127 ER3MSG: .ASCII
1073 01C125 omn 105 130 LASCIZ
1074 010152 120 117 127 ER4MSG: .ASCII
1075 01€201 M1 105 130 LRSCIZ
1076 010226 103 122 103 (RCMSG: .as5CIZ
1077 010252 103 nr 125 PFMSG: .ASCIZ

{4
09:18 PAGE 31 SEQUENCE 47

@PSEUDO POWER-FAIL VECTOR ADR./NEW PC3
/COULD NCT SIND DEVICE CODE /
/FOUND UNEXPECTED DEVICE CODE /
/Pcwen FAIL VECTOR ERROR/<15><12>
EXPECTED RECTIEVED/<15><12>
/Poven FAIL DATA ERROR/<13><12>
/ EXPECTED RECIEVED/<15><12>
/CRC ERROR IN ROM E-/
7COULD NOT DETERMINE POWER-FAIL VECTOR ADDRESS/
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CZMIBEC M9312/1144 KT24 UBI 00 MACRO M1113 22-JAN-82 09:18 PAGE gZ SEQUENCE 48
ASCIZ MESSAGES

| 1979 010230 1i6 117 C40 NOKOMM: ASCI; /NO ROMS TEST ERROR/<15><12>
1080 910354 040 040 Cs0 LASCIZ VALUE  ADDRESS/<15><12>
1081 010406 015 (12 i SEQMIG: ,ASCII ”!5)(12)/“@ SEQUENCE IS INCCRRECT AS PER /
1082 010451 111 116 12 ASCIZ /INSTALLATION PROCEDLRE./
1083 LEVEN
1084
1085
1086 ;BUFFERS
1087
1088 010502 000030 BUF1:  .REPT 30
1090 010502 000000 .WORD 0
010504 00000C MORD 0
010506 000000 .WORD 0
010510 000000 .WORD 0
0°051¢c 000000 JWORE 0
01054 000000 .WORD 0
0155 'L 000000 JWORD 0
010520 000000 .WORD 0
010522 000000 .WORD 0
010526 000000 .WORD 0
010526 090000 .WORD 0
105 005,00 .WORD 0
010532 000000 .WORD 0
34 000000 .MORD O
010536 000000 .WORD 0
010540 000000 .WORD 0
010542 000000 .WORD 0
010544 00C000 .WORC 0
010546 GO0000 .WORD €
010550 000CCO .WORD 0
010552 000000 WJWORD 0
010554 000600 WORD O
210556 000000 .WORD 0
10560 000000 .WORD 0
1091 010562 000000 BUr2: JWORD 0
1092 010564 000000 .WORD 0
1093 010566 OCT8UF: .BLKB 10
1094 010576 MES1: .BLKE 400
1065 011126 RES?: .BLKB 100
1829 011276 ERRMSG: .BLKB 400 ot
098 ot
099 01“5 FOLLOVING CODE WAS ACVED IN REV BO:

*"CLEAR" CLEARS THE NEW LABEL AND BUFFER LTCATIONS

*"CONI" AND ''CON2’" FILL "BUF1"° WITH THE CONTINUATION ROM DATA AND
*SEY ERROR FLAGS WHEN NECESSARY

* ‘HOLCKT'' AND "HOLCK2'® CHECK FOR HOLES TG VERIFY THE POWER FAIL
*VEC'ON ADDRESS; ALSO SET 11/40 IMDICATOR WHEN APPLICABLE

0 "ROMTYP'" AND "ROMNM'' FiLL THE MESSAGE BUFFER WITH A CONTINUATION ROM
T+MESSAGE AND WITH A ROM IDENTIFICATICN MESSAGE
te

.

— b cmeh ot i rd Sl i D i e wd el
z22z2=3233233
= a0




NININI NI NININININ ) b b b o

el i o e D el e e e D ) el it D el s o ~
Lol »e NN N NN NN N
Vgagagdo%&\zxmrwmuo»Xonwa«mauN-‘oomwo
o

b e b o o o b b o i b r eeh meh = b eod md d b e b B i ok h nnd ok b e
b d e e e b b ik b

ERS N SHEGA S R A

— b d b e ek b d et e b b md e b d i b e bk e e h d
b b et e b b md ) b o S i e b 2 i b b md ek b b

NN VO

rO= OO

K&
M9312/1144 K126 UBI BOO MACRO Mi113 22-JAN-82 09:13 PAGE 33 SEQUENCE 49
SSAGES
011676 012700 913047 CLEAR: MOV 'SEQBUF. RO +SET UP TO CLEAR LOCATIONS
011702 005020 18: CLR (RO)+
011704 020027 013102 cmP RO #CINISH MLL CLEARED:
011710 101774 BLOS ;+BRANCH IF NO
011712 0002C? RTS PC :
011714 030137 013970 CON1:  BIT R1, CONFIN ;+CONTINUATION CHIP?
011720 001001 BNE 13 ;+BRANCH [F YES
011722 0002C7 RTS PC H
011726 00137 (13060 18: BIS R1, CONER1 ;+CHIF DOES NOT BELONG HERE SET ERROR FLAG
011730 012720 CO00M mov 2. (RC) + S+SET_CONTINUATION ROM I
011734 012720 177777 MoV =y, (RO)+ :+ILLEGAL ROM'S DEVICE CODE --1
011740 000297 RTS PC A
011742 005703 CONZ: TST R3 ;+POINTING OVER TKIS CHIP?
011744 001001 BNE 18 ¢8RANCH {F YES
011746 000207 RTS PC
L1750 030137 013070 18: 3IT R1, CONFIN ;+CONTINUATION CHIP?
21755 001005 BNE 2% ;+BRANCH IF YES
31756 1146037 013062 ®cy -(RO), CONER2 ‘CHIP IS MISSING-SAVE DEVICE CODE
w1:762  ud2700 000002 ADD n, RO H
Cli7és (36207 RT3 PC :*
011720 12710 000001 28: mov ’, (RO) ;+SET CONTINUATION CHIP INDICATOR
0117274 0146002 MoV -(RO), R2 ;+GET PREVIOUS DEVICE CODE
011776 062700 000004 ADD e, RO ;4+POINT TO CORRECT LCCATION
012002 010220 MOV R2, (RO)+ S+PUT IN DEVICE CODE
012004 000207 RTS PC H
12006 032737 006002 001116 HOLCK1: BIT ”2, ROMF IN ;+A CHIP IN SOCKET #1?
012014 001415 BEQ END ;s +BRANCH IF NO
012016 000207 RTS PC P g
012020 032737 000004 001116 HOL{K2: BIT e, ROM? IN ;+A CHIP iN SOCKET #2?
012026 001401 8EQ 1% {+BRANCH IF
0-2030 000207 RTS PC Fg
012032 122737 000777 173224 1$: [0, ] #7727, 173224 +ARE SUITCHES SET?
012040 001403 BEQ END +BRANCH [F NO
012042 052737 000002 013066 8IS n, FLAG S+SET 11/60 INDICATOR
012050 013716 013064 END: MoV RETURN, (R6) 4SET UP ALTERNATE RETURN
012054 000207 RTS PC
012056 005713 ROMTYP: 157 (R3) ;+ARE UE FINISHED’
012060 001003 £ 18 s +BRANCH
012062 N13716 (013102 MOV FINISH, (R6) :4SEI upP ALTERMTE RETURN
012066 110207 RTS P( F g
012070 022713 000001 18: cmp ”, (R3) ;+CONTINUATION CHIP?
012074 001014 BNE ROMNM SHITS A ()EVICc CN]P FIND SOCKET #
012076 004737 012126 2%: JSR PC, ROMNM . +FIND SOCKE
01%102 012705 013136 MoV NCONMES, RS OLOAD nS6 INIO BUFFER
012106 004737 004772 JSR PC, F ILBUF :
012112 000011 HT
012114 062703 000004 ADD ”", R3 .'W‘OP OYER CONTINUATION CHIP DATA




L_ 4
N93712/1144 KT24 UBI BOO MACRO M1113  <2-JAN-82 +.:i18 PAGE 33-1 SEQUENCE

CZMMBED ?
ASCil RESSAGES
1173 512120 013716 013064 MoV RETURN, (R6) s+SET UP ALTERNATE RETURN
§§;2 012124 000207 RTS PC :
i 11786 02126 032713 000170 ROMNM: BIT n7c, (RD) s+BEGINNING A NEW ROM?
1.77 012182 001015 BNE 3s : $BRANCH IF NOT
Y1178 032134 0002 13: cLe
172 512136 006101 ROL R1 ) *POINY 10 uexr SOCKET
' 180 012140 030137 001116 BIT R1, ROAF IN SIS A ROH E E
P 1131 072144 301003 BNE 23 :+BRANCH IF
182 012146 062702 000002 ADD ”, R2 :+POINT TO NEXT nsSG
118% 012152 000770 B8R 18 :+CONTINCE
1.84 012154 012205 23: Moy (R2)+, RS :+LOAD RGM ID
1185 012158 Q04737 00°772 JSR PC, FILBUF $+INTO THE MSG BUTFER
1186 012162 003015 CR i+
1187 012164 200402 . BR X3 i+
1188 012166 12726 000011 38: MOVB  #HT, (R&)+ I4L0AD A TAB
1185 212172 000207 48: RTS PC i+




CZMIBEC M9312/11446 KT24 UBI BTO Ka.

SEGUEMCE TEST

1190

1191

1192

1193

1194

1195

1195

197

1198

1199

1200

1201 012174 012737 000G11
1202 012202 005737 013060
1203 012206 001417

1204 012210 013703 013060
1205 01221 Q13702 01370
1206 012220 012737

1507 013358 033735 000009
1208 012232 001026

1259 01223 062702 000002
1219 012240 00024

1211 012042

1212 019244 000770

1213 012246 005737 013062
1214 012252 001423

1215 012254 012737 001000
1216 012262 012737 010576
1217 012270 G00337 (013062
1218 01227 013737 013062
1219 012302 105037 010600
1220 012306 02

1221 012310 011237 13074
1222 012314 004737 (004344
1223 012320 000207

013076

00111C

003110
013074

010576

.S8T SEQUENCE 7
;+THIS TEST VERIFIES THAT
s+THEY BELONG, THAT ThERE

"4
U M1113 22-JAN-B2 09:18 PAGE 34

SEQUENCE

O‘ITI'\IJATION CHIPS ARE LCCATED WHERE
ARE NO DUPLICATE DEVICE C"S

S+THAT THE ROMS ARE IN ALPHABETICAL ORDER, THAT THERE ARE NO
AMD THA/ SOCKET #2 HAS A CHIP iF THE PRUCESSOR 'S AN 11/60.

ONLY PROBLEM IS ALPi

HABET I CAL

ORDER AND/QR HOLES,
CORRECT SEQUENCE IS DETERMINED AND PRINTED OUT.’

CHECK FOR ILLEGAL CONTINUATION R™ ERRORS

ARE FOUNC., PRINT ERRGR MSG AND

S+HOLES,
s+1F THE
s+THEN A
;+FIRST,
:+1F ANY
SEQTST: mQv
ST
BtG
MoV
ROV
MoV
1%: BIT
BNE
ADD
cLe
ROR
BR
2%: ST
BEC
MoV
MoV
SWAB
MoV
CLRB
BR
3s: MoV
43: JER
RTS

WHT,
CONER?
23
CONER1,
MESSPT,

CONER
CONER2,
MES1+2
[3
R2:,
PC,

PC

ARG2

R3
R2

#CONONE .
R3

R2

* ARG

MEST

ARG1
ERRHAN

EXIT

S#SET UP_FOR * YRRHAN''
- +WAS THERE AN ERROR?
s +BRANCH

:+POINT 7O MSG

ROMERR

ROMERR

IF NC
S+THE BIT IDENTIFIES THE CHIP
ABLE

;+SET ERROR FLAG

S+IDENTIFY THE ROM FOR PRINTOUT
. +BRANCH IF FOUND IT

OSEY UP FOR MEY™ ROM MSG

*SET UP TO IDENTIFY NEXT ROM

*HAS !HERE AN ERROR?
s 43RANCH NO
S +SET ERROR FLAG
$+PASS THIS ALSRESS TO ERRHAN

c+BUILD THE MSG
: +

4
; *REPORT THE ERROR

;*PASS MSG ADDRESS

10 “ERRHAN'®

> #RCPORT ERROR

51




CIMOBED M9312/1144 KT24 UBI BOO MACRO M1113 22-4AN-82 09:18 PAGE ;5 SEQUENCF

TABLE BUILDING ROUTINE

1 D

1237 N12322 012702 013940

1238 012326 012702 173000
000Lu1

00

124 012342 030037 001116

1243 012346

1266 012350 030037 013070

247 019350 062703 000004
00200

1249 012370 030027 C€00020

25

25

2253 0126402 06:703  0G0002
256 0124 000766

52

.SBTTL TABLE BUILDING 20UTINE

81 THERE WERS NO CONTINUATIOM ROM ERRORS, BUILD THE FOLLOWING TABLE:

i SEQBUF : FIRST DEVICE COOE

e ’ GF cmnuw\nm ROMS FOR FIRST DEVICE

e SECOND DEVICE €

e » OF courmnnou ROMS FOR SECOND DEVICE

Mg -

Hd -

‘e ENDSEQ: FOURTK (LAST) DEVICE CODE

0

S+FOR A 'WCLE'', THE DEVICE CODE WILL BE 4 9.

FILTAB: MOV #SEQBUF, R3 ;+SET UP TO FILL A TABLE CALLED ‘‘SEQBUF'
MOV #173000, R2 *+POINT TO FIRST ROM
MoV . R3 M

18: cLe e
RKOL RO oPomr YO NEXT ROM
BIT RO, ROMFIK 1+IS IT A HOLE?
8EQ 3 L+BRANCH IF YES

28: BIT RO. COKFIN i+1S 1T A CONTIMUATION CHIP?
LNE X :+BRANCH IF YES
KoV (R2), (R3) SeITS A cev:ce ROM-PUT DEVICE CODE INTO TABLE

3s: ADD 4 R3 S+POINT TO uexr DEVICE CODE LOCATION

5s: ADD #0200, R2 S+PGINT TG NEXT ROM
BiT RO, 220 T+ALL DONE?
BEQ 1s +NO-BRANCH
BR ALPHCK T+TABLE COMPLETELY BUILT

48: INC ~(R3) “+COUNT ONE CONTINUATION CHIP IN LOCATION
ggo ;; R3 *+POINT TG NEXT DEVICE CODE LOCATION




I

i

b1
53
cnmeo M9312/1144 KT24 UB] BOO MACRC R1113  22-JAN-B2 09:18 PAGE go SEQUENCE

X - SEQBUF ' ROUTINE
| SBTTL CHECK 'SEQBUF' R N
1538 : ODES [N ‘SEGBUZ ‘' FOR ALPHABE![CAL ORDER AND
1533 '-~c»(t§“§oc= “n"ig ¢ ?r YMERE [S A m l'E DEVICE CODS, PRINT
153 vAN ERROR MESSAGE AND EXIT. "If DEVICE (GOES MEED SORTinG
1258 ISANG/OR HOLES FILLIMG, AD SET THE seeutucs ERROR
323 IeFLAG. ALSO CMECK FOR Toe mso CIAL CASE.
158 : T CX ALPHABETIC SEQUEMCE [N ''SEQBUF
1% 013610 1azde 01300 %{’HCK: gz gtm' R4 R3 :éill.t& g%l“ (R3) T0O (R&)
1982 013¢1e oesroe 28: ADD 179 Ré " +WMERE R3 AMD R4 PGINT TO DEVICE CODE LOCATIONS
‘ngli 3}5‘;}3 862513‘7 8?‘3)822 ) P R4, SENDSEQ ; sPAST nc‘ LA.E:T DEVICE CODE?
12% 012«;3 10101%» i %§3> te1S THFRE A DF 'ICE CODE MERE?
1267 012430 00571 Is! ® LS THERE i
}% 3} 2§ %31“2 TST R&) ie18 nﬂs A omcs CODE HERE?
150 i%az8 Bn55e s %zs) (R&) 1eIS THE ssmz CORRECT?
157 N5edd e 8EQ I T+BRANCH IF 10~FOUND A DUPLICATE
}%;23 8} :242 %}35;’ 867 <3 + vBRANCH I;u?*” TO 00 A SHIFT
YES
137 012“3 ooo;gg 000004 3s: ?bn 32 R3 I,,S,,’.? TO NEXT DEVICE COOE
}S;Z 83224 %327 013654 ’ o R3. #ENDSEQ ;+ALL DONE?
1277 012460 103056 BHIS ?: Moanmag IF YES
1278 012662 000754 TYE
4s: ROV #DUPERR, ROMRR :+SET E
}%;3 3529‘2 83%% 8%292 8?;5172 's'ﬂ!a mEST. ARGT 2&‘359"#3 mswess TO "ERRMAN’
s O T 3
}583 8}%2‘1’3 105%; 8&3«- JSR PC. ERRHAN ;+REPORT THE ERROR
}5:2 8}5253 3?3%1 5$: :53 Sg R .ssr UP FOR THE SHUFFLE
}Sg 8}%25 840‘02 68: 35 ?32). :5 osum THE VALUES
1289 0125§ 011122 mov (RT).  (R)+ :
] RO (R1)+ +

}2239 8}2232 8}?%2) MOV (R&). R e
g g e G I
15 £ ' : EQUENCE ERROR FLAG
129% 012540 o1273§ 000200 001110 gv geasnn, ROMERR :éar“me! ss&;ex )
15% 85;23 8?8%55 78: MOV R3. RS 1+SET P TO SEE Ir WE MAVE A "HOLE
}2239 012552 020527 013054 8s: cw gz. #ENDSEQ ’EES-%&% r MoLE"
138 015556 23904 000004 %ls n RS S+NO-POINT TC uexr DEVICE CODE LOCATION
@3’6 845222 oos;% TST (RS) Mgeng A ko HERE?
i 8s
}ﬁl 8152% 8%.;;} 000032 001116 §2§ ﬁ% ROMF IN TeA aucn"m SOCKET #2 ONLY?
}3382 8}2258 ?8%% 173224 TSIB 173224 :+11/50 $PECIAL CASE"

2604 001401 BEQ 113 :¥BRANCH IF NO
135 01 2 BR 108 TeTHE onu ROM MUST STAY IN SOCKET #2
1395 0 608 058t 11s: MOV R3 Rl L+YES-THERE IS A HOLE THAT CAN BE FILLED
1398 01561 owgm T mov RS, 2 ‘4GET READY TO SHIFT THE VALUES
}% 8}52;«% 8(')8?2? B8R 68° .:}‘thzomr HOLE
1310 012616 032737 0C0002 013066 93: 8IT n FLAG ie
1311 012624 001713 8t 10§ T+BRANCH IF NO
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CZMSBEC MS312/1144 KTE& UBI BOO MACRO M1113  22-JAN-82 (9:18 PAGE 36 1

JUFCK "SEQBUF' ROUTIN

1312 012626

1313 012632
1314 012634
1315 012640
1316 012642
1317 012646
1318 012652
1319 012654
1320 012662
1721 012

005737

013044
013040

013040
013044

000200 001110

108:

SEQBUF +4
118
SEQBUF
108
#SEQBUF,

liEQBUF*G.

6
#SEQERR,
QUTTAR
PC

R1
R2

ROMERR

.

s+IS SOCKET 32 EMPT?

o ¥

BRANCH
i+IS SOCKET ll EMP.Y?
S+BRANCH IF YES

S+SET UP TO SHIFT

;+CHIPS 01 AND ”

14D0 THE SHIF

s HWAS THERt A SEQUENCE ERROR?
*BRAN IF YES

SEQUENCE

54
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CZMOBED MIR12,/1144 KT24 UBI BOO MACRO M1113 22-JAN-82 09:18 PAGE 37 SEQUENCE 55
BUILDING CORRECT SEQUENCE MSG FOR 'ERRHAN' ROUTINE

132 .SBTTL BUILDING CORRECT SEGUENCE MSG FOR 'ERRHA#" ROUTINE
132 :+THE FOLLOWING ROUTINE BUILDS THE CORRECT SEQUENCE MSG TO BE
gsg ;+PRINTED AS AN ERROR MSG BY 'ERRHAN''
1325 012666 012737 010576 013074 CUTTA8: MOV MEST, ARG ;+PASS MSG ADR. TO 'ERRHAN''
1327 012674 012737 000015 013076 MOov #CR, ~ ARG2 1+PASS THIS TCO
1328 (12702 012700 013040 MoV #SEQBUF , RO i+
1329 012706 013702 013104 MoV MESSPT, RZ s+
1330 012712 012704 0106576 [5.0)% #MEST, Re ;+START BUILDING THE ERROR MSG
1331 012716 012705 013377 MOV ERMES4 , RS ‘pur IN THE FIRST PART
1332 012722 004 7 JSR e, FILBUF i
1333 012726 000015 R :
1334 0312730 005710 TST (RO) *XS A ROM IN SOCKET ¢1?
1335 012732 001004 BNE ] S<BRANCH IF YES -
1336 012734 062700 000004 ALD "%, RO #DO SOCKET #2 ONLY
1337 012740 062702 000202 ADD 7 R2
38 012744 012737 011176 013100 18: MOV #MES2, BUILD ISET UP THE DEVICE CODE PART
1339 012752 000310 SWAB  (RO) e
1340 012754 012037 011176 MOV (RO)+, MES2 i+
1341 012760 105037 011200 CLRB  MES2+2 i+
1342 012764 012205 2s: MoV (R2)+, RS ;+IDENTIFY THE ROM #
1343 01766 004737 004772 JSR PC, FILBUF e
1344 012772 000015 CR e
1245 012774 013705 013150 mov BUILD, ©5 1+PUT IN EITHER DEVICE COLE OR CONTINUATION MSG
1346 013000 004757 0054772 JSR FC. TLBUF i+
1347 013004 000011 HT !
1348 G13006 005720 TST (RO S+ANY CONTINUATION ROMS?
1349 013010 001405 BEQ 38 1<3RANCH IF NO
1350 013012 005340 DEC (RO *+COUNT DOWN ONE ROM
1351 013014 012737 03336 (13100 3V SCONMES, BUILD  :+SET UP FOR CONTINUATION MSG
1352 013022 000760 BR 2$ “+CONTINUE
1353 013024 005710 33: TST (RO) s+ANY MORE DEVICE ROMS?
1354 013026 001346 BNE 18 *sBRANCH IF YES
1355 013020 105014 CLRB (RG) #HJST END WITH O BYTE
1356 013032 00464737 (C4344 PN PC, ERRHAN +REPORT THE EPROR
1357 013036 000207 25 o¢ P
1153
1359
1366 013040 C00000 SFQBUF: .WORD 0 ;+FIRST DEVICE CODE
1361 013042 000000 “WORD 0 t+# OF CONTINUATION CHIPS FOR FIRST DEVICE
1362 013644 000000 WORD O *+SECOND DEVICE CODE. ETC
1363 013046 000000 WORD O e
1364 013050 GO0000 WORD 0 e
1365 013052 000000 CWORD 0 e
1366 013054 000070 ENDSEQ: .WORD 0 . +FCURTH (LAST) DEVICE CODE
1367 013056 000000 ‘WORD 0 e
1568 013060 200000 CONER1: _WORD 0 S+EXTRA CONTINUATION CHIP ERROR FLAG
1369 013062 V00000 CONER2: _WORD 0 S+MISSING CONTINUATION CHIP FOR THIS DEVICE
1570 013064 000000 RETURN: .WORD O *+ALTERNATE RuTURN ADDRESS
1371 01 000000 FLAG: .WORD 0 TeBIT 1:11/60
137§ 013070 000000 CONFIN: _WORD 0 S+CONTINUATION ROM FOUND INDICATOR
1373 013072 000000 DEVFIN: .WORD 0 S+DEVICE ROM FOUND IMDICATOR
137% 013074 000000 ARG1: _WORD 0 Z4PASSES MSG ADR. TO 'ERRHAN:
1375 013076 000000 ARG2: _WORD 0 ;#PASSE. . OR HT TC "ERRHAN™
1376 013100 000000 BUILD: .WORD 0
g;g 013102 000000 FINISH: _WORD 0 “CALTERNATE RETU™*' ADDRESS
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CZMGBED M9312/1144 KT24 UBI BOO MACRO H1113 22~JAN-82 09:18 PAGE 57-. LEQUENCE 56
BUILDING CORRECT SEQUENCE MSG FOR ‘ERRHAN' NE

1379 013104 015126 MESSPT: _<4ORD  MESTAB
1330 013106 013424 MESS44: AROMI iex
1281 013110 012440 ARCM2 *e
1382 013112 013454 AROM3 b
1383 013114 913470 ARCM4 see
1384 013116 013564 MESS24: BROM1 cwe
1385 01312C 013632 BROMZ Jew
1386 013122 013700 BROM3 *n
1387 013726 013746 BROM4 Hdod
1382 013126 013504 MESTAB: RC11 J+ASCII MSG TABLE
1389 013130 013526 ROM2 ot
1390 013132 013534 HOM2 I
1391 013134 013550 ROM4 Hag
1372 013136 imnm 123 040 CONMES: _ASCIZ /IS A CONTINUATION ROM/
1393 013164 015 012 107 ERMESi: .ASCIZ ~15><12>/A CONTINUATION ROM IS INCORRECTLY LOCAIED [N/
1394 0713243 015 012 101 ERMES2: .ASCIZ <15><12>/A CONTINUATION ROM IS MISSING FOR DEVICE CODF/
1395 013323 015 012 124 ERMES3: _ASCIZ <15><12>/1MERE I> A '®LICATE ROM WITH DEVICE CODE/
1396 013377 123 165 121 ERMES4: .ASCIZ /SEQUENCE cM('MJLD BE:/<id>
1397 013424 122 137 115 AROMI: _ASCIZ /ch 1(E48) Hobd
1398 013440 122 1z 115 AROMc: .ASCIZ /ROM 2(E49) / saw

013454 122 17 115 AROM3: _ASCIZ /ROM 3(ESC; / ol
1400 012470 122 1z 115 AROM4: _ASCIZ /ROM 4(ES9; / LA
1401 013504 122 117 115 ROMY:  .ASCIZ /ROm 1(E35) /
1402 013520 122 1?7 115 ROM2:  .ASCIZ ROM 2(E33) /
1403 013534 122 117 115 ROM3:  _ASCIZ /RQOM 3(E34) /
1604 013550 122 117 115 ROM&:  _ASCIZ /ROM 65532) /
1405 013564 122 117 115 BROMI: _ASCII /ROM 1 /<153<12> pex :DPMOQ
1606 01 105 043 065 LASCIY /E35- ﬂ9312 7AI> e ;DPMOO*
1407 013616 105 067 065 LASCI= /E?5-MAPMOD / Fad ;DPRDO:
1408 013632 122 117 115 BROM2: .ASCIi /ROM 2 = /<15><12> ;w« ;DPMOO1
1409 013647 105 063 052 LASCI1  /E33~ M9312 /<15><id>  [wx ;CPMOG!
1410 01 105 072 07 ASCIZ  /E89~MAPMOD / ol :DPMCO1
1411 013700 122 11, 115 BROMZ: _ASCII /ROM 3 =  /<155<12>  ;a» ;DPNCC1
1412 013715 105 063 084 JASCIL /E34= R9312 /<155<12> [ «e :DPMO01
1413 013732 105 070 062 .ASCIZ /EB2-MAPWOD / P :DPMO01
1414 013746 122 117 115 BROM4: _ASCII /ROM & - /<155<12> e ;DPR001
1415 013763 i05 063 062 CASCII  /E32- M9312 /<155<12>  ex :DPMGC1
16416 014400 105 070 063 .ASCIZ /&87-mAPMOD / sne :DPMOO1
1437 000001 .END




F_ 5
CIMIBED 1R012/1144 KT26 UBI BOO MACRC M1113  22-1AN-82 (9:18 PAGE 37-2 SEQUENCE 57
SYMBOL TAJLE

ABASE = 000000 AROR21T 007203 CKSWR = 104406 LASTAD 003144 POMFIN 001116
ACCW1 = 000000 AROM3 013454 CLEAR 011676 LF = 000012 ROMNM O‘!Z‘l%é
ACDW2 = 000000 AROM3 T 007296 CONER1 013060 LogP 003060 ROMNUM 007332
ACPUOP= 00V000 AROMG 012470 CONEl.Z 013062 RESSAG 001112 ROMPTR 007176
ADDWO = 000000 AROMGT 007211 CONFIN 013070 RMESSPT 013104 ROATYP 012056
ADDM1 = 000000 AROMS1 (007214 CONmES 013136 MESS24 013110 ROM1 013504
ADDYW10= 000000 AROUND 004702 CONONE= 000400 MESS44 013106 ROM2 013520
ACOM11= 070000 ASWREG= 000000 CONTWO= 001000 MESTAB 0131; ROMS 013534
ADDW12= 000000 ATESTR= 000000 CONt 011714 MES] 0105 ROM4 013550
ADDW13= 000000 AUNIT = 000000 CON2 011742 MES2 011176 RSTART 002204
ADDW14= 000000 AUSWR = 000000 CPUTYP 001122 RFPT = (00007 R6 =20000:'6
ADDW15= 000000 AVECT1= 000000 = 000915 MNORM 07350 R7 =3000007
ALDM2 = 000000 AVECT2= 00000 CRCERR= 000020 NODATA 002630 SAVREG= 1044117
ADDW3 = 000000 BELL 007344 CRCLOP 00 NOROME = 0001 =
ADDW4 = 000000 8110 = 1 CRCASG 070226 NOROMM 019330 SEQBUF 013040
ADDWS = 000000 81100 = 000001 CRLF = NOROMS 0025 SEQERR= (
ADDW6 = 000000 81701 = 000002 DAFLAG 00 OCADD 065140 SEQMSG 010406
ADDY7 = 000000 BITO2 = DDISE = 177570 OCASC 005034 SEQTS™ 012174
ADDW8 = CO0000 81703 = 000010 DEVCOD 003426 OCTBUF 010566 STACK = 001100
ADDWS = 000000 81104 - 000020 DEVFIN 013072 OUTTAB 012666 START 14
ADEVCT= 000000 BITO® = 00004 DISPLA 1 OVER1 004406 STKLMT= 177774
eV = 000000 RT706 = 000100 DISPRE 000174 OVER1Q 004722 5 001104
\ENV_ = 000000 «1137 = 000202 DRHEAD 007444 OVERI1 004714 SWREG 000176
AEKVE = 000000 BIT08 = 000400 DRH24  0)7524 OVER2 0 SW0 = 000001
AFATAL= 000000 BIT09 = 061000 DRH4& (07465 OVER9 004710 SW00 = 000001
ALPHCK 012410 BIT1 = DSWR = 177570 PATCHS 002344 SW01 = 090002
AROR1= 000000 B8IT10 = 002000 DUPERR= (002 PEERR = sW02 = 000004
ARADR2= 000000 BIT11 = SHEADT 004744 PFHEAD Q7735 SW03 = 000010
ARADR3= 000000 BIT12 = 010009 EXTVEC= 030 PFMS6 010252 SW04 = 00002)
AMADR4= 000000 BIT13 = 0200C) 12050 PIRG = 177772 SWOS = 000040
AMARS 1= 000000 BIT14 = 040000 ENDSEQ 013054 PIRQVE= 000240 SW06 = 000100
AARS2= 000000 B8IT15 = 100000 ERL 007424 PPFVAR 00 Sw07 = 000200
AARS3= 000000 BIT2 = ERMEST 013164 PROMP 003146 SW08 = 000400
= 000000 BIT3 = 000010 ERMES?2 013%43 PRO =0 0 SW09 = 001000
ARSGAD= 00C 200 BIT4 = 000020 ERMES3 013323 PR1 = 000040 SWl = 2
ARSGLG= 000000 BITS = 0 ERMESS 013377 PRZ = 000100 SW10 = (02000
AASGTY= 000000 8IT6 = 000100 ERRCNT 001120 PR3 = Uyvis0 sW1) = 000
AMTYP1= 000000 BIT? = 000200 ERPHAN 004344 PR4 = 000200 S¥12 = 010000
AMTYP2= 000000 BIT8 = 000400 ERRMSG 011276 PRS = 000%40 SW13 = 020000
JATYP3= 000000 BIT9 = 001000 ERROR = 104000 PR6 = 000300 SWl4 = 040000
MTYP4= Q00000 BPTVEC= 14 ERRVEC= 000004 PR7? = 000340 SWi5 = 100000
APASS = 000000 BRHEAD 7600 ERIMSG 01G036 PS = 1727776 SW2 = 000004
APRIOR= BROM 007326 ERIMSG 010022 PSW = 177776 Sw3 = 000010
APTCSU= 000040 BROMT 013584 ER3MSG 010074 PUTMES 003760 S = 00000
APTENV= 000001 BRGM11 007217 ER4MSG 010152 PWRVEC= 000024 SWS = 000040
APYER1= 000001 BROAZ 013632 EXCADD 0C3142 RDCHR = 104407 Swé = 000100
APTER2= 000002 BROM21 007222 FILBUF 004772 RDLIN = 104410 SW7 = 000200
APTER3= 013 FILTAB 01;322 RESREG= 104412 Sw8 = 000400
APTER4= 000010 BROWM31 007233 FINISH 01 108 RESVEC= 10 W9 = 001000
APTSIZ= 000200 BROM4 01374 FIRSTA 00314 RETURN 013064 181 TVE= 000014
APTSPO= 000100 1 007c44 FIRSTB (01114 1 00 96 TEWF 005136
G 013074 BROMS1 007255 FLAG 013066 007071 TESTAD 003644
ARG2 013076 BUF1 010502 GTSWR = 104405 007274 TIMES 004
AROR 7. BUF2 010562 HCLCK1 013006 837 77 LKV € =
AROM1 013424 BUILD 013100 HOLCK2 012020 7302 TPVEC =
ARGM17 007200 CALSUM 003050 14 = 000011 ROMCNT 003046 TRAPVE= J00034
AROM?2 013440 CHECKS 602632 10TVEC= 000020 ROMERR 001110 TRTVEC= 000014




CZMIBED M9312/1144 KT24 UBI BOO MACRO M1113  22-JAN-82 u9:18 PAGE §7-§ SEQUENCE 58
SYMBOL TABLE

TYPE = &N 300W14 0C1250 $FILLC 005532 SMTYPT 001171 $T 5526
TYPOC = 104402 $COW15 001282 $FILLS 005531 sMTYP2 001375 $TPFLG (005533
TYPON = 104404 $oD'2 001230 $GET42 002302 SATYPS 001201 $TP 005524
TYPOS = 104403 $0DW3 001232 $GTSWR 006056 sATYP4 001 iOS STRAP 007114
SAPTHO 001124 $OCws 001234 $HD = 000003 L 005530 $TRAP2 007126
SATYC 005 $00WS 001236 $HISTS 001124 SOCNT 007014 $TRP = 000013
SATY1 005540 $O0W6 001240 $INTAG 001101 € 007016 $TRPAD (07150
$A1Y3 005546 $ODW7 01242 F 65536 $PASS  00114¢ $TSTM  0u1130
SATY4 005556 SODW8 001244 SLFLG 006003 $PASTR 001132 STTYIN 006526
SAUTOR 001100 $ODVW9 001246 SMADRT 001172 SQUES 005534 $TYPE 005154
SBASE 007214 $DEVCT 001150 SMADR2 001376 SRDCHR 006270 STYPEC 005366
$COw1 001220 SOEVM 001216 SMADR3 001202 SRDLIN 006420 STYPEX 005516
DM2 001222 002322 SMADRG 001206 = 000010 STYPOC 006£16
SCHARC 005514 SENDAD 002312 SMAIL 001140 SRESRE 007056 STYPON £632
SCKSWR SENDCT 0022 1 001170 $ITNAD 2324 $TYPOS Ov.572
SCNTLG 006543 SENOMG 002331 SMARS?2 001174 $SAVRE 007020 SUNIT 001152
SCNTLU 0045536 SENULL 002324 SMMISS 001200 $SETUP= 000124 SUNITK 001134
001166 $_ NV 001160 SMANSS, 001204 $STUP = 177727 SUSWR 001164

$CRLF 005535 SENVM 001161 SMBADR 001126 $SYPC = 000210 SVECT1 001Z:C
$OOW0  0012¢4 $EoP 002242 S¥L6 006002 $SWR = 16 $VECT2 001212
$ODW1 001226 SEOPCT 002260 SMNEW (06561 $SWRE: 001162 SXOFF = 000023
$ODW10 1250 TETABL 001160 $MSGAD 001154 STESTN C01144 $XON = 500021
$DOW11 001252 SETEND 001264 $MSGLG 001156 $TKR 005522 $$GET4= 000000
$ODW12 001254 SFATAL 001142 $MS6TY 001140 $7KS 005520 SOFILL 007015
SODW13 001256 $FFLG 006004 SMSWR 006550 $TN = 000001 X = 007126

. ABS. 014014 000
000000 001
ERRORS DETECTED: O

VIRTUAL MEMORY USED: 33328 WORDS_ ( 131 PAGES)
DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 00:01:23 -

CZM9BE .BIN,(ZM9BE/CR/-SP/NL:TO(=CIM9BE .MLB/ML ,(ZMIBE.P11
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CREATED BY MACRO ON 22-JAN-82 AT 09:15
CROSS REFERENCE
VALUe

000000
000000
000000
000000
000000
000000
060000
00C200
000000
000000
90000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
00000C
000000

o
-t
N
»
b
o

1
013074

REFER;NCES
647

§-4277
21-1022
21-1022

21-1022
17-902

#22-1024

4
2-1024
+36-1276

SESUENCE 59
CREF

\n

PAGE 1
vO1

#22-1024

4
=1221  #36-1280  +37-1326 #37-1374




(@423
. SYMBOL

CROSS REFERENCE
VAL

[T I [T 1]

NN in

CREATED BY MACRO ON 22-JAN-82 AT 09:19 PAGE 2

013076
007306

R?FERENCES

37-1384
#29-1045
37-1385
#29-1046

4-442
17-879

17-883
17-951

#30-1066
#29-1057

29-1057

SEQUENCE 60
CREF V01

«37-1327  #37-°373

17-945




CREATED BY MACRO CN 22-JAN-82 AT 09:19

CROSS REFERENCE
VALUE

REFERENCES
$7o158
#29-1047

£1-577
#33-1116

34-1202
34-1213

#17-959

33-1156
36-1276

#37-1393

13-677
*15-786
*37-1351
#12-616

34-1294
34-1217
33-1135
#37-1392

*7-486
16-825
33-1186
11-600

PAGE 3
SEQUENCE 61
CREF vV

#37-1368
34-1218
35-1244

21-1022
4=

#37-1366

13-657
#32-1096

(o

#37-1369
£37-1372

7-494
16-856
37-1333

21-1022

13-672

#32-1088
*15-794

37-1344

13-684

#32-1091

18-978

Mn7-876




CREATED BY MACRO ON 22-JAN-82 AT 09:19 PAGE 4
SEQUE~£EEF 62

CROSS REFERENCE vo1
VALUE REFERENCES .
= #4-442 . =480 +7-480 «7-480 7-506 *7-597 +7-318
010036 17-959 £:1-1071
010002 17-960 #31-1070
010074 17-961 £31-1072
010152 17-962 #31-1074
003142 *11-581 *1,-590 *11-603 12-631 #12-640
004772 1€-817 16-824 16-835 16-842 16-855 16-860 17-895 17-903 17-927
17-931 ne-974 32-1170 33-1185 37-1332 37-1343 37-13¢5
012322 34-1214 #35-1237
013102 ~16-829 33-1118 33-1163  #37-1377
003140 «11-582 +11-589 *11-602 11-506 12-617 #12-639
v01114 #4-4 52 14-
013066 *33-1157 36-1310 #37-1371
= wranen 4-458 4-458 7-481 28-1036 28-1036 28-1036 28-1036 28-1036 28-1036
28-1036 28-1036 28-1036 28-1036 28-1036 28-1036 28-1036 28-1036 28-1036
28-1036 28-1036 28-1036 28-1036 28-1036
= 104405 7-481 #28-1036
012006 15-785 £33-1147
012020 15-792 #33-1151
= 000011 #4-4642 16-836 16-843 16-847 16-861 17-928 17-932 18-974 18-976
21-1022 21-1022 33-1i71 33-1188 34-1201 371347
= 000020 n6-442
003144 +11-580 *11-591 *11-604 12-634 #12-641
= 000012 H4=442 16-831 16-865 17-934 18-97¢ 21-1022 21-1022
003060 #12-61y 12-635
001112 #4-470 *13-661
013104 *7-489 *7-496 16-827 34-1205 37-1329  437-1379
N13116 7-496 #37-1384
013106 7-489 #37-1380
013126 37-1379  #37-1388
010576 };-?g%o #32-1094 34-1216  *34-1218  +34-1219 36-1280 +36-1282  +36-1283 37-1326
011176 13-660 #32-1095 37-1338  *37-1340 +37-1341
= 000007 #6-478 7-485
007350 10-556 #29-1060
002630 1.-558 #1G-573
= #4452 10-562
010330 17-965 #32-1079
002544 7-536 #10-556
005140 16-834 16-841 16-859 #20-1017
005034 17-926 17-930 #19-989 20-1019
01056€ 7-501 19-989 19-994 19-1001 19-1003  #32-1093
012666 36-1320 #37-1326
17-884 #17-886
004722 17-885 #17-951
004714 17-938 17-944 117-949
004660 17/-937 #17-939
004710 ~1,-387 Nn7-947
002344 #9-548
= 000040 #4-451 13-655 15-796 17-897 17-961
007735 16-854 #31-1069

010252 17-964 #31-1077




A
START

LTI TR I TR T 1)

nonnn

1]

CREATED BY MACRC ON 22-JAN-32 AT ?9:12E
CROSS REFERENCE
VALUE

001116
012126

001400

REFERENCES
#4442

13-689
£13-649

4-6%2
13-659
#28-1036
#28-1035

*15-791
29-1058
29-1058

#29-1058
«7-497

#33-1161
#37-1407
#37-140¢
#37-1403
#37-1404
#7-534

*7-506

18-983

#28-1036

35-1237

36-1294
#32-1081
#34-12C1

7-480
#7-480

Mns-oc

#16-801

*16-828

*11-593
~11-587
17-887
*36-1279
«7-514
33-1151
#33-1176

17-911

8-543
«7-517
£20-1017

36-i262
36-1319

QUENCE 63
CREF

PAGE §

33-1153

#29-1039

*7-518
*20-1020

361312

v01

33-1173

#11-610
12-655
17-899
3£-1319

*+7-528
35-1242

#37-1370

~

-t
NWw
OO0
ON—
OO

7-534
36-1302

16-867
33-11¢3

36-1316

+13-683
17-908

11-578

6-870
3-173

36-1317

«13-694
17-9.1

11-594

17-925

$7-1328

*13-700
*17-954

14-732

17-929

#37-1360




CZM9BE CREATED BY MACRO ON 22~JAN-82 AT 09:'(2EQ PAGE 6

UENCE 64
SYMGOL CRCS‘ REFERENCE CREF V01
SYMBOL REFCRENCES
SR MT = 177774 24-442
SWR 001104 lég‘?é .534?326 7-480 +7-480 *7-48C 7-481 17-879 17-823 17-951
SWREG 000176 #5-4358 7-480 7-48i 23-1026 23-1026
SWo0 = 000001 #4642
SWO0 = 009001 #4642 4-442
Swo1 = 000002 #46-642 4-442
Sw02 = #46-4642 4442
SWG3 = 000010 #46-642 4-442
Sw04 = 000020 86-642 4-447
Sw05 = #4-442 4442
SW06 = 000100 #e-442 4462
Swo? = 000200 #4462 4-442
Swo8 = 0004 844642 4-442
Su03 = 001600 86-442 6442
Sw1 = 2 #6-642
Sw10 = 00200C #4-442
Swlil = 004000 #4-442
S¥12 = 010000 84-642
Sv13 = 020000 Pa=tb?
Swi4 = 040000 #4-442
SWis = 100000 #6-442
£ 74 = 000004 #4-442
Sw3 = 000010 26642
Swé = 000020 #4442
SWS = 000040 #6-4642
Swé = 000100 #4-442
SW7 = 000200 8i-442
SW8 = 000400 #4-442
Sw9 = 001600 #4-442
I1BITVE = 000014 #4-452
TEMP 005136 +19-995 *19-997 *15-1005  +19-:307 'l°-1009 #19-1012
TESTAD 003644 *7-520 7-5¢1 7-523 *7-530 7-532 *~14-734 14-735 14-734 +14-738

*16-743 14-748 14-749 *14-750 16-752 14~753 *146-753 14-754 *14-755

TIMES 004342 *7-504 16-802 *16-304 £16- 72

TKVEC = 000040 #4-442

TPVEC = #4-442

TRAPVE = 34 #4-442 7-480 *7-480

TRIVEC = 000014 84-442

TYPE = 104401 7-481 8-543 =542 10-57% “A-363 1/7-881 ¢1-1022 23-1026 23-1026
23-1026 23-1026 23-1026 23-10.6 ¢3-102¢ 2. -102. 23-1026 24-1028  #28-103¢

TYPOC = 104402 23-1026  #28-103¢

TYPON = 104404 #28-1036

TYPOS = 104403 #28-1036

SAPTHD 001124 5-4 #5-475

FASTAT = teewe 25-1024 22-1024

SATYC 005564 22-1026  #22-1024

SATY] 005540 17-94 #22-10, 4

SATY3 ~05546 17-949 21-1022  #22-1024

SATYS u05556 422-1024

$AUTOB 001100 #4-464 *7-481 23-102¢ 23-1026 23-1026




SYRBOL

(ROSS REFERENCE
VALUE

nwan

CREATED BY

MACRO i C2-

REFERENCES
26-L77

0
#28-1036

IAN-82 AT $9:°9 PAGE 8
SEQUENCE 66
CREF V0!
S=373 #6~477 7-480
22-102¢  +22-1026  #22-102¢
223-1026
22-102¢  22-102¢
*22-102¢ X
22-1024  *22-1026  22-102
£23-1026
21-1022  21-1022  #21-1022
+34-1028  #2¢-1028
+24-1028  24-1028  *24-1028
7480 7-480 7-539
21-1022  #21-1022  23-1026
23-1036  28-1036
28-1036  28-1036
23-1026
28-1036
28-1036  28-1036
4=459"  #4-459 4-459
7-480 7-480 7-480
7-481 7-48; 7-481
26459 4459 #4-459
4-462
#4-440 4441 4-441
7-480 8-543 8-543
7-480
21-1022 211022 21-1022
23-1026
21-1022  21-1022  21-1022
23-1026  23-1026
#46-440
21-1022  21-1022  #21-1022
11022 21-1022  #21-102
1-10 21-1022  #31-1022
#28-1036
28-1036

7-481

£22-1024

*24-1028

*8-54
23-1026

#21-1022
#21-1022

21-102¢2

#24-1028

8-543

23-1026

4-459
7-480
8-543
4-459

4=441
8-543
23-1026
23-1026

8-°42
23-1626

23-1026
w4459

4~44
8-343
231626
23-102¢

7-450

~480
23-1926
#9~453

=441

23-1026
23-1026

7-480
7430

4=45

4=441

23-102¢6
25-1020




CImIBE
SYMBOL
4TRP

innn

[}

CREATED BY MACRL ON 22-JAN-82 AT 09:13
CROSS REFERENCE

000013

007150

1222484
L3232 34

005154

002000
007015
reaxnn

001724

REfERE%CES

28-1036

21-1022
21-1022

«24-1028
22-1024
5-475

21-1022
26-1028

PAGE 9
EQUENCE 67
CREF

vo1

23-1026
#24-1028

23-1026

#28-1038

28-1034
28-1036

36 28-103¢€
3¢

28-10

28-10 28-1036
£28-1036 28-1036

28-1036  #28-1036

28-1036 28-1336




CZM98E CREATEC BY MACRO ON 22-JAN-82 AT 09:§gou

MACRO CROSS REFERENLE
CRO NAME

MACRO REFERENCES
COMMEN R6~442
ENDCOR #6442
ESCAPE 06~4642
GETPRI 26442
GETSWR #6442
T #6~442
NEWTST 84~442
26~43
PUSH 86437
KEPORT #6437
SETPRI 24442
SETTRA #28-1036
28-1036
SETUP #6~442
SKIP 846442
SLASH 246442
SPACE #6-432
STARS #6436
#21-1022
#6-442
TRATRP #28-1026
TYPBIN 24~4.
TYPDEC #6-442
TYPNAM #4-437
TYPNUM #6~442
TYPOCS #4-442
TYPOCT #6-442
TYPIXT #4442
SSESCA #4-442
SINEWT 86442
$SSET #28~1036
28-1036
SSSETM #7-480
$$SKIP #6442
<EQUAT #4-4636
JEQUIV #6-429
4-442
4442
HEADE #4-437
.SETUP #6435
. SWRK] #6-43
.SWRLO #4-441
.SACT1 #4-437
.SAPTB #4-436
SAPTH #46-436
SAPTY 24436
.SASTA #6435
$CATC #6-435
$CMTA #4435
. SEOP #46-435
.SREAD #4-433
.$SAVE #4-435

#7-481 7-481

#4-4642 #22-1024
#4442 #22-1024

28-1036 28-1036

#4442 #6-443
#22-1026  #23-1026
#7-480 7-48C

#4-442 #7-481

#23-1026

28-1036 28-1036

22-1C24
#4-458
#8-543

#23-1026
25-1030

PAGE 1C
ENCE 68
CREF V01
#22-1024  #25-1030
#22-1024  #22-1024
28-1056 28-1034
#4~445 4=462
#23-1026  #23- 1026
28-1L.6  28-1036
4442 4462
4442 4=442
4-44 4-44¢

#5-475
#23-1026

28-1G36

4-442
4-442

#27-1034

28-1036

#5-475
#24-1028

28-1036

4~442
4-442

28-1036

85-475
#25-3030

28-1036

4442
4~442

28~1036

#6-477
#28-1036

28-1036

4442
4~442

28-1036

#8-543

28-1036

4=442
4-442
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CROSS REFERENCE
NAME

CREATED BY MACRO ON 22-JAN-82 AT 09:1

REFERENCES

#4-437 #28-1036
#4-435 #21-1022
£4-438 24-1028

SEOUENCE

PAGE 11

A
REF

&9

Vo1




n

CREATED Br MACRO ON 22-JAN-B2 AT 09:19 PAGE 7
SEQUENCE 65

CROSS REFERENCE CREF V!
VALUE REFERENCES
001214 6477 13-690
001220 26427 13-696
001222 #6677
005514 *21-102c  #21-1022 21-1022  *21-1022 #21-1022
#23-1026 28-1036 28-1036
= remere 7-480 7-480
006543 23-1026 #23-1026
536 23-1026  #23-1026
1166 26-477
005535 21-1022 21-1022 21-1022  #21-1022 23-1026 23-1026 23-1026
001224 #5-477 13-6€5 13-67%
001226 46~477
001250 #6~477
001252 26-477
001254 R6-477 13-687
001256 86-477
001260 86-677
001262 #0477
230 86477
001232 86~477
001234 #6-477
001236 86-477
001240 #6-477
001242 86-477
001244 86-477
001246 £6-677
(01150 #6-427
001216 86-477
002322 8-543 P-543 #8-543
002312 4~462 =481 #8-543
002:66 7-480 #8-533
002331 8-543 #8-543
002326 8-543 #5-543
001160 86-77 7-481 17=-936 21-1022 22-1024 22-1024
001161 26-477 7-480 13-649 21-1022 21-1C22 22-10¢4%
002242 7-537 7-540 #8-543
002260 *7<43 #8-543 8-543
86-47
5-475 £6-477
001142 n6-477 «22-1024
006094 *22~1024 t22-1024 22-1024  *22-1026  #22-1024
0055*2 21-1 052 SS 21-1022 M1-1022
005531 31-1 2 10 #21-1022
nC239¢ #8-54
006052 #23-1026 28-1036 2R-1036
= 00000 =44 4~440 4~440
001124 #5-47
001101 £4-465 3-10 g 3 1 56 53-1 Osb
0055 1-1022 1-10 [ 022 3-10¢26 23-1026 23-1026
«22-1024  #22-1024
001172 86-47
00117¢ 86-477
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