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ICENTIFICATION

PRODUCT CODE : AC-E057D-M(

PRODUCT NAME : (ZMIRD0 M9312/1144 B] BOOT
DATE : OCT 1979

MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION [N THIS DOCUMENT S SUBJECT T0
FHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMM]TMENT BY DITITAL EQUIPMENT CORPORATION.
< IGITAL EQUIPMENT CORPORATION  ASSUMES NC
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR [N
+HIS DOCUMENT. THE SOFTWARE DESCRIBED IN THIS
DOCUMENT IS FURNISHED UNDER A LICENSE AND MAY ONLY
BE SUED OR (OPIED IN ACCORDANCE WITH THE TERMS Of
SUCH LICENSE.

DIGITAL  EQUIPMENT  (ORPORATION ASSUME S NO

RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS

S%}I;IQRE ON EQUIPMENT THAT IS NOT SUPPLIED 8Y
L.

COPYRIGHT  (() 978. 1979 8y DI51TAl EQu b

fORPORAT | ON

SEQ 0001
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HISTORY SECTION

PBRDAD wWAS RELEASED MAR(H, 1978,
PBRDBO wAS RELEASED JUNE, 1978,
PBRD44() WAS RELEASED JANUARY, 1979
“IM™IBDO WAS RELEASED OCTOBER 1979

REvISION B WAS (REATED TO PROVIDE THE FOLLOWING ENHANCEMENTS:

1. OROPERLY (HECK THE B0OT ROM'S ALPHABETIC SEQUENCE AND,
If NOT IN CORRECT SEQUENCE, PRINT THE (ORRECT SEQUENCE A~
AN ERROR MESSAGE. ALSO CHECK FOR NC HOLES AND (MECK
FOR ROM IN SO(KET #2 IF 11/60 AND ONLY ONE ROM EX[STS,
ELSE PRINT THE CORRECT SEQUENCE.

. THE DIAGNOSTIC CANNOT DETERMINE THE DEVICE (ODE FOR A

(ONTINUATION ROM. THEREFORE, CONTINUATION ROMS ARE TREATED
AS EXTENSIONS OF THE PRECEEDINC DEVICE CODE ROM. ILLECA,
PLACEMENT OF CONTINUATION ROMS ARE REPORTED IN ERROR
MESSAGES. A DUPLICATE DEVICE ROM IS ALSO REPORTED IN

AN ERROR MESSAGE.

(OMMENT FIELDS BEGINNING WITH THE CHARACTERS ‘';+*'
IDENTIFY ALL LINES ADDED Ok MODIFIED BY REV BO.

RE..SION ( WAS (REATED TO PROVIDE THE FOLLOWING ENHANCEMENTS:

~J

1, TO UPDATE THE DIAGNOSTIC BASED ON FAULT INSERTION OF
THE M9312 MODULE.
’ 2. TO ADD A ' NO ROMS FOUND ' MESSAGE.
3. TO SIZE FOR A FALSE ERROR CAUSED BY A REAL FAJLURE TO

FIND THE POWER FAIL VECTOR WHEN ONLY THE CPU ROM S
PRESENT. THIS SHOULD NOT BE TREATED AS A FATAL ERROR
(WHICH IT WAS [N REV. 8) PREVIOULY , APT WOULD NOT RUN
IN PRINTING MODE DISABLED DUE TO THIS ERROR.

COMMENT FIELDS BEGINNING WITH THE C(HARATERS '';="'
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV. C.

REVISION D WAS (REATED TO ACCOMODATE TESTING OF 11/44 UB] MODULE.
T UBI MODULE HAS LOGIC WHICH IS FUNCTIONALLY EQUIVALENT TO THE M9312,

1. SINCC THE DIAGNOSTIC CALLS OUT E NUMBERS REFEREN(CING THE
& BOOTSTRAP & 1 BOOT DIAGNOSTIC ROM IC'S, USE MFPT
INSTRUCTION TO DETERMINE IF CPU IS 11/44. IF IT IS
THEN USE SET OF E NUMBERS TONSISYENT W!TH UBI MODULE.

COMMENT FIELDS BEGINNING WITH THE (HARACTERS *‘;s+"’
IDENTIFY ALL _INES fDDED OR MODIFIED BY REV. D.

JKEW

SEQ 0007
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2.2

3.2
3.1
3.2

3.3

’.L

ABSTRA(T

THIS PROGRAM VERIFIES Tt ROM INFORMATION FOR THE M9312 BOOT¢TRAP
TERMINATOR OR 11/44 UB] TERMINATOR. [T HAS TwO MODES OF OPERATION;
wei](H REQUIRES OPERATOR [NTERVENTION AND APT-MODE .

REQUIREMENTS

HARDWARE

ANY PDP-11 UNIBUS PROCESSOR WiTh (UNSOLE TERMINAL AND/OR HARDWARE
SWITCH REGISTER

MG312 BO0OT STRAP TERMINAIOR

4K MEMORY

NOTE: IF 11744 (P'), M9312 BOGTSTRAP TERMINATOR IS NOT NEFDED

SOF TWARF
THIS PROGRAM REQUIRES TMAT THE CORRECT OPERATION OF THE

PROCESSOR, MEMORY AND (ONSOLE TERMINAL HAVE BEEN VERIFIED BY THE
APPROPHJATE DJAGNCSTICS.

LOADING AND STARTING PROCEDURES

STAND=A[ ONE MQODE

LOAD THE PROGRAM BY ANY OF THE STANDARD PROCEDURES FOR ABSOLUTE PROGRAM FORMATS.

STARTING ADDRESS
c00- DO CRC VERIFICATION AND SIZING

RESTART ADDRESS
204~ RESTART WITHOUT SIZING

SPECIAL FNVIRONMENTS

THIS PROGRAM IS APT (COMPATIBLE >EE SECTION FOR ETABLE SET-UP,
FOLLOW STANDARD APT PROCEDURES FOR LOADING ANL STARTING.

OPERAT ING PROCEDURE <
OPERAT {ONAL SWIT.H SETTINGS

SEQ 0005




E
{ZMIBD, Y917 2/1144 1Bl 8007 MACRO MI111 24=SEP~79 6:37 PAGE 60=2

6.3

1

THE PROGRAM S CESIGNED TD USE THE HARDWARE SWIT(H REGICTER,
HOWEVER IF THIS REGISTER IS NOT AVAILABLE THE PROGRAM WiILL USE
LLOCATION 176 AS THE SWIT(CH REGISTER.

'5=1 OR UP-= HALT ON ERROR
Sw 13=1 OR UP--= [NHISIT ERROR TYPEQUTS
10=1 OR UP-- BELL ON ERROR

EXECUTION TIMES

EXECUTION TIME IS DEPENDENT ON THE (ONSOLE TERMINAL OURING THE
FIRST PASS, ALL OTHER PASSES TAKE LESS THEN 1 SFCOND,

APT PROCEDURES

THERE ARE TwO CHOJCES wHEN RUNNING UNDER APT., IF THE SIZE BIT
(BiT /7-$ENVM) IS (LEAR THE PROGRAM WILL OPEPATE [N NORMAL
STAND-ALONE MODE. IF THE SIZE BIT IS SET THE PROGRAM WILL
COMPARE PARAMETERS FROM THE BOARD TO THE CONTENTS OF THE ETABLE.
;OIgSERB?S APT (OMPARSION FEATURE THE ETABLE MUST BE SET UP IN
HIS O ;

$ENV: DON'T CARE

SENVM: 200 OR 240

$SAREG: DON'T CARE

$USWR : NOT USED

$C(PUOP: NOT USED

$MAMS T : NOT USED

MTYPT : NOT USED

$MADR1 : NOT USED

SMAMS? : NOT USED

MTYP?2: NOT USED

$SMADR? : NOT USED

$MAMS 3 : NOT USED

MTYP3: NOT USED

$MADR3: NOT USED

SMAMSS ; NOT USED

SMAMSS : NOT USED

MTYPS : NOT USED

$MADRS : NOT USED

»VECTI: NOT USED

P YRR NOT USED

$8BASE PSEUDO POWER-FAIL VECTOR ADDRESS

$DEVM: NOT USED

$COW1: CONTENTS OF ADDRESS IN $BASE

$CDOW2: NOT USED

$DDWO : DEVICE CNDES EXPECTED

DOw15 FIRST LETTER/SECOND LETTER
WwihH:

NOTE: THE ORDER FOR LOADING $DDWO IS IMPORTANT. THE FIRST

SEQ 0004
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5.0

5.

APA|

3

VALUE SHOULD BE FOR "HE DIAGNOSTIC / (PU ROM, FOLLOWED
BY THE APPROPRIATE OCTAL VALUES FOR THE BOOT ROMS PRESENT,
SOME OCTAL VALUES USED ARE:

OCTAL DATA MNEMC*'" PIN LABEL ING
0Z0480~ """ AT 2LBFT™"
04160 BO 233F1

041460 q¢

042113 DK 756A9

042114 DL 75149

042130 DX 753A9

346524 MT 75749

SUBROUTINE ABSTRA(TS
NOROMS

TH'S ROUTINE IS CALLED ONLY IF NO ROMS WERZ “OUND DURING SIZING
IT DOES A READ OF ALL BOOTSTRAP ROM ALDRESSES AND (OMPARES THE
CONTENTS TO A KNOWN EXPECTED VALUE.

(HECKS

THIS ROUTINE SETS P THE FIRS:, LAST AND EXCEPTION ADDRESSES FOPR
THE  *'CAUSUM'' SUBROUTINE. T RECIEVES THE CALCULATED C(HECKSUM FROM
'EA[ SURH” AND COMPARES T AGAINST THE GOOD CHECKSUM TO DETERMINE
CRC ERRNRS,

CALSUM

THIS ROUTINE CALCULATES THE (R{16 (HECKSUM OF FA(H ROM, IT
RECEJVES THE FIRST ADDRESS TO BE (HECKED(FIRSTA,, THE LAST
ADDRESS TO BE C(HECKED (I ASTAD) AND THE EXCEPTION ADDRESS (EXCADD)
FROM THE "'CHECKS'' MODULE AND RETURNS i0 [T THE (HECKSUM, IN R4,

PRUMP

THIS ROUTINE PROCESSES THE ROM PARAMETERS., IT (HECKS THF SIZE/
DON'T SIZE BIT IN THE APT ETABLE AND EIThtR FORMATS THE SIZING
g[?‘S‘AGES OR (OMPARES THE 5IZING INFORMATION TO THE APT ETABLE
ATA,

DEVCOD

THIS ROUTINE LOCATES EACH DEVICE (ODE AND PASSES IT AND Tht
ADDRESS IN WHICH [T WAS FOUND BA(K TO THE 'PROMP'' MODULE.

SEQ 0005
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5.6

(U]
e
“~J

5.8

5.9

6.0

PPF VAR

THIS ROUTINE DETERMINES THE PSEUDO POWER=~FAIL VECTOR ADPDRESS AND
PASSES [T AND TS (ONTENTS TO THE 'PROMP'' MODULE

PUTME S

THIS ROUTINE F¢ORMATS THE PARAMETER AND POWER-FAIL  ADDRESS
MESCAG. ..

E RRHAN

THIS ROUTINE FORMATS ALL ERROR MESSAGES AND CALLS THE TYPE
ROUTINE TO OUTPUT THEM. IT ALSO USES THE OPERATIONAL SWIT(CHES TO
DETERMINE WHETHER TO OUTPUT THE MESSAGE., OR HALT,

F ILBUF

THIS ROUTINE FILLS THE MFSCAGE BUFFER WITH ASCI] CHARACTERS, 1T
RECIEVES THE ADDRESS OF THE ASClI IN RS.

OCASC

THIS ROUTINE TAKES A SIXTEEN BIT BINARY NUMBER AND CONVERTS IT TO
6 ASCII CHARACTERS.

OCADD

THiS ROUTINF [S JUSED BY THE 'PUTMES'' MODULE WHEN THE DATA [N R3
IS NOT IN THE RIGHT MODE TO BE HANDLED BY THE 'OCASC'' MODULE. [T
MOVES THE ADDRESSING MODE OF R3 UP ONF LEVEL OF DEFEPMENT.

RELIABILITY//AVAILABILITY/SERVICEABILITY

WHEN RUNNING IN ANY ENVIRONMENT BUT APT THERE 1S ONLY ONE ERROR
DETECTED BY [HE PROGRAM. THIS ERROR [S A (HECKSUM ERROR. THE
ME SSAGE wiLL BE:

(RC ERROR IN ROM EXX

SEQ 0006
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’
THE FOLLOWING ERROP MESSAGES WERE ADDED IN REV BO:

A CONTINUATION ROM IS INCORRECTLY LOCATED IN ROM X(EXX)
A CONTINUATION ROM IS MISSING FOR DEVICE CODE XX

1.
2.
2. THERE IS A DUPLICATE ROM WiTH DEVICE CODE Xxx

ROM SEQUENCE IS INCORRECT AS PER INSTALLATION PROCEDURE.
SEQUENCE SHOULD Bt:

ROM 1(E35) XX
ROM 2(E33) XX
ROM 3(E34) XX
ROM & (E32) XX

WHEN RUNNING IN ThC APT ENVIRONMEMT THREE OTHER ERRORS MAY OCCUR.

1

AN ERROR WILL OCCUR WHEN THE DEVICE CODES IN THE ETABSLE DO
NOT MAT(H THE DEVICE C(ODES FOUND IN THE ROMS. THE ERROR
MESSAGE WwILL BE EITHER:

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

THE FIRST MESSAGE WILL BE PASSED TO APT IF A DEVICE CODE
LISTED IN THE ETABLE CANNOT BE FOUND [N THE EXISTING ROMS,
THE SECOND MESSAGE WILL BE SENT I1F A DEVICE CODE NOT LiSTED
IN THE ETABLE IS FOUND IN A ROM.,

THE SECOND ERROR W'LL BE IF THE PSEUDO POWER-FAIL VECTOR
ADDRESS IN THE ETABLE DOES NOT MAT(CH THE ADDRESS DETERMINED
B} THgEPROGRAM. TO BF IN THE BOARDS' SWITCHES. THE MESSAGE
WiILL :

POWER-FAIL VECTOR
EXPECTED RECEIVED

- S S ey > e = -—— - -

WHFRE EXPECTED IS THE CONTENTS OF THE ETABLE AND RECEIVED IS
THE VALUE FOUND BY THE PROGRAM,

THE THIRD ERROR WILL BE IF THE CONTENTS OF BOARD'S PSEUDO
POWER-FAIL VECTOR ADDRCSS DOES NOT MAT(H THE VALUE EXPECTED
FROM THE ETABLE. THE MESSAGE wILL BE:

POWER-FAIL DATA ERROR
EXPECTED RECEIVED

7.0 NOTE: DIAGNOSTIC COVERAGE ,

THIS DIAGNOSTIC DOESNQT PERFORM ANY EXAMINATION OF
THE BOCT CIRCUITRY ON THE M9312. [F YOU WISH TO (HECK THIS
CIRCUJTRY YOU MUST FIRST, DETERMINE WHICH DEVICE YOU WILL BOOT
AND SECOND, YOU MUST SET THE SWITCHES ON THE M9312
IO THE APPROPRIATE SETTINGS. YOU MAY NOW ATTEMPT T(O BOOT

SEQ 0007




I 1
(ZMIBDO M93"2/1144 UB] BOOT MACRO M1111  24=SEP=79 16:%7 PAGE 60-6
SEQ 0008

THE M9312 . [F THE DEVICE DOES BOOT THIS SHOULD BE
EVIDENT FROM THE (ONSOLE TERMINAL, IF PRESENT, OP FROM THE RUN
LiGHY ON THE FRONT PANEL, WHI(H SHOULD BE LIT.
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SEQ 0009
408
4&C9 000000 .ENABLE AHS
410 LIST  ME
&1 NLIST MU, MD,CND
L2 . !
413
L6
615
619
423
626
625 .MCALL .SASTAT,.$SAVE,.S$CATCH,.$CMTAG,.SETUP, .$EOP, .STYPE
426 .MCALL STARS,.EQUATE,.SAPTHDR, SAPIBLS,.SAPTYPE
K27 MCALL .SACT11,_.HEADER, .SWRHI ,REPORT, TVPNAM, PUSH,POP, . $TRAP
428 .MCALL .SREAD,.STYPOCT
429 MCALL .EQUIV
430 LTITLE CZM98D0 M9312/1144 UB] BOOT
;*COPYRIGHT (C) 1978
*DIGITAL EQUIPMENT CORP.
:*MAYNARD, MASS. 01754
. o *
: *DROGRAM BY BARRY G. IRRGANG
- %
;*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
;*PACKAGE.(MAINDEC-11-DZQAC-C3). JAN 19, 1977,
-*‘ “
000001 $TN=1
160000 $SWR-160000 ;sHALT CN ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
&3 .SBTTL OPERATIONAL SWITCH SETTINGS .
*
J* SWITCH USE
o 15 HALT ON ERROR
;T 14 LOOP ON TEST
J* 13 INHIBIT ERROR TYPEOUTS
632 LSBTTL BASIC DEFINITIONS
*INITIAL ADDRESS OF THE STACK POINTER #x+ 1 (00 wex
001100 STACK= "100
104000 ERROR-EMT
000004 SCOPE=]OT
;*MISCELLANEOUS DEF INITIONS
000011 HT= 1 ;. CODE FOR HOR]ZONTAL TAB
000012 . LF= 12 .;CODE FOR LINE FEED
000015 CR~ 15 ;:CODE FOR CARRIAGE RETURN
000200 CRLF= 200 ;. CODE FOR CARRIAGE RETURN-LINE FEED
177776 PS- 177776 ;. PROCESSOR STATUS WORD
177776 PSW=PS
177774 STKLMT= 177774 . .STACK LIMIT REGISTER
177772 PIRQ- 177772 ; ;PROGRAM INTERRUPT REQUEST REGLISTER
177570 DSwR= 177570 ;. HARDWARE SWITCH REGISTER
177570 DDISP= 177570 . HARDWARE D]SPLAY REGISTtR
. *GENERAL PURPOSE REGISTER DEF INIT]IONS
000000 RO= X0 ;. GENERAL REGISTER -

000001 R1- 4 ;GENERAL REGISTER >
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BASIC DEFINITIONS

000002

000003

000004

000005

? 000006
+ 000007
000006

000007

0000v0
000040
000100
000140
000200
000240
00C300
000340

100000
040000
020000
0100G0
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004

900002

000001

001000
000400
000200
000100
000040
000020
000010
000004 -
000002
0G0001

100000
040000
220000
010000
004000
002000
001000
000400
00q200

MACRO M1111 24 -SEP

K 1
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R2= X2 ; :GENERAL REGISTER
R3-~ %3 ; ;GENERAL REGISTER
R&4= %4 ;. GENERAL REGISTER
RS= %5 ; ;GENERAL REGISTER
R6- X6 ; sGENERAL REGISTER
R7= X7 ;GENERAL REGISTER
SP= %6 ::STACK POINTER
PC= 44 . . ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL O
PR1= 40 ::PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 _ ::PRIORITY LEVEL 3
PR4= 200 ;JPRIORITY LEVEL 4
PR5= 240 ;:PRIORITY LEVEL 5
PRE= 300 ;;PRIORITY LEVEL 6
PR7= 340 ;;PRIORITY LEVEL 7

;*"'SWITCH REGISTER'' SWITCH DEFINITIONS
SwWwi15= 100000

SW14= 40000

SW13= 20000

Swi2= 10000

SWll= 4000

SW10= 2000

SW09= 1000

SW08= 400

SW07= 200

SW06= 100

SW05= 40

SW04 = 20

SW03= 10

SW02= 4

Sw01- Z

SWO00= 1
SW9=SW09
SW8=Sw08
SW7=SW0/7
SW6=SW06
SWS=SW05
SW4=5w0é
SU3=SU03 » : ‘
Sw2=Sw02 *
SW1=Sw01
SW0=Sw00

.*DATA BIT DEFINITIONS (BITOQ TO BIT15)
BIT15= 100000

BIT14= 400C0

BIT13= 20000

BIT12= 10000

BIT11= 4000
BIT10= 2000
BI1709= 1000
BITN8- 400
BIT07- 200

SEQ 0010
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BASI( DEFINITIONS

000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
200240

436 000001
637 000002
438 000004
439 000010
440 000020
6461 000040
642 000100
443 000200
444 0004C0
445 001000
446 ) 002000

648 000000

V00000

000174
000174 000000
000176 000000

L 1
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BITO6= 100

BIT05= 40

BIT04= 20

EITO3= 10

BIT02= 4

BIT01= 2

BIT00= 1
BIT9=BIT09
RIT8=RB]T08
8I17=BIT07
BIT6=BIT06
BIT5=8B1T05
BIT4=81T04
BIT3=81T03
BIT,=B1T02
BIT*=BIT01
BITO=BITO00

;*BASIC °

ERRVEC= 4

RESVEC= 10

TBITVEC=14

TRTVEC= 14

BPTVE(C= 14

IJOTVEC= 20

PWRVEC= 24

EMTVEC= 30

TRAPVE (=34

TKVEC= 60

TPVEC= 64

PIRQVE(=240

".'ttﬁit*ttitlﬁtttﬁttt*tttﬁti*l*t*tttﬁt*t'ﬁtlittklttttiti*tttttttt

PROGRAM EQUATES

L
".'*ttik‘.*il’lﬂtitltt!tttttt.*illttttlt‘t.t'Qtttt'itittttltt'i't.i

‘W

SR TL

APTER] =
APTER? =
APTER3 =
APTER4 = 10
CRCERR = 20
PFERR = 40
NOROME =100
SEQERR =200
CONONE -400
CONTWO=1000
DUPERR-2000
.0

TRAP CATCHER

.=0

'CPU’" TRAP VECTOR ADDRESSES

;TIME OUT AND OTHER ERRCRS
;:B$§FSY$D AND ILLEGAL INSTRUCTIONS
;. TRACE TRAP
: :BREAKPOINT TRAP (BPT)

2 INPUT/0UTPUT TRAP (10T) =«SCOPE=2+
;:POWER FAIL

:;EMULATOR TRAP (EMT) =«ERROR®*

;"' TRAP'' TRAP

2:TTY KEYBOARD VECTOR

2:TTY PRINTER VECTOR

; ;PROGRAM [NTERRUPT REQUEST VECTOR

s

J*ALL UNUSED LOCATIONS FROM & - 776 (ONTAIN A "' +2 HALT"'
J*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION QO CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG:

SWRE%:
LSBTTL

=174
.WORD 0
. WORD

0
STARTING ADDRESS(ES)

:;SOF TWARE DISPLAY REGISTER
;. SOFTWARE SWITCH REGISTER

SEQ 00M
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STARTING ADDRESS(ES)

000200 000137 001400
45 000204
2%% 000204 000167 001730
454

3

H
o
N
I8¢ 88
v Saur Sauranr GhurGaar Sl anr G
— el b D el el D ——d — —
S ruoRRR28
P
~N
~
N
~
o

001122
000024
000200

001122
001122

000024
000044

001122
001122
001124
001126
001130
001132
001134
469

001136
001136
001140
001142

000000
000000

m 1
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MACRO M1111
a SHSTART ;:JUMP TO STARTING ADDRESS OF PROGRAM
M RSTART

LSBTTL  ACT11 HOOKS

. (2238222222242 022RR 23R 22222222022 2222 RASEENXEEZ]

*HOOKS REQUIRED BY ACT1?

$SYPC=. SSAVE PC
iégng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO
"T$SVPC **“RESTORE PC
.=1100

$AUTOR: .BYTE 0

$INTAG: .BYTE 0
"WORD O

SWR:  .WORD DSWR

DISPLAY: .WORD DDISP

ROMERR: 0

MESSAG: 0

FIRSTB: 173000

ROMF IN: 0

ERRCNT: O

_SBTTL APT PARAMETER BLOCK

S AL s 204 NRRERRRRRRRRRRRtaRRRRRtlsRRtRRARRRRRRRRRRRRRRdR AR Sl

:SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
IR AR RN AR A AN RN AR R R A AN AR AR AN RN RRR AR AR R AR RN AR AR A RN N R
C$X=. 2 :SAVE CURRENT LOCATION
.=24 ;:SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;:FOR APT START UP
.=h4 ;:POINT TO APT INDIRECT ADDRESS PNTR.
SAPTHDR ;,POINT TO APT HEADER BLOCK
=.8X  ;;RESET LOCATION COUNTEF
CIRRNE AR AR R AR AR AR AR A AR RRR AR RN AR ARAANNR R RN AR R R AR RN RA RN RN RN
JSETUP APT PARAMETER 8LOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
JINTERFACE SPET.

SEQ 0012

$APTHD :

$HIBTS: .WORD O ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

SMBADR: .WORD  SMAJL : :ADDRESS OF APT MAjLBOX (BITS 0-15)

$TSTM:  _WORD 2. JJRUN TIM OF LONGEST TEST

$PASTM: _WORD 2. ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SUNITM: .WORD O ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
.WORD  SETEND-SMAIL/2 ::LENGTH MA!LBOX~ETABLE (WORDS)

.SBTTL APT MAILBOX-ETABLE

.'"t*l’!ltﬁ‘t"t‘ﬁtﬁ*t*lt*‘i'tﬂ"*ti!tﬁlttﬁl*.*il’l'.tttttltttt.!ttt

.EVEN

SMATL : ;:APT MAILBOY.

$MSGTY: .WORD  AMSGTY :.MESSAGE TYPE [ODE

$FATAL: .WORD  AFATAL ;;FATAL ERROR NUMBER

$TESTN: .WORD  ATESTN ;;TEST NUMBER
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APT WNAILBOX-ETABLE SEQ 0013
001144 000000 $PASS: .WORD  APASS  ;;PASS (OUNT
001146 000000 $DEVCT: .WORD  ADEVCT ;;DEVICE COUNT
001150 000000 SUNIT: _WORD AUNIT  ;:1/0 UNIT NUMBER
001152 000000 $MSGAD: .WORD  AMSGAD ; ;MESSAGE ADDRESS
007154 000000 $MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH
001156 $ETABLE : ;;APT ENVIRONMENT TABLE
001156 000 $ENV: .BYTE  AENV . cENVIRONMENT BYTE
001157 000 $ENVM:  _BYTE  AcNVM  ; ENVIRONMENT MODE BITS
001160 000000 $SWREG: .WORD  ASWREG ; APT SWITCH REGISTER
001162 000000 SUSWR: _WORD AUSWR  ;.USER SWITCHES .
001164 000000 $CPUOP: .WORD  ACPUOP ;.CPU TYPE,OPTIONS
i BITS 15-11=CPU TYPE
;W 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
o 11/70=06,PDQ=07,0=10
o BIT 10=REAL TIME CLOCK
H BIT 9=FLOATING POINT PROCESSOR
i BIT B=MEMORY MANAGEMENT
001166 000 $MAMS1: BYTE  AMAMS] ; HIGH ADDRESS.M.S. BYTE
001167 000 $MTYP1: _BYTE  AMTIYP1 ;.MEM. TYPE ,BLKA
.t MEM.TYPE BYTE -~ (HIGH BYTE)
;* 900 NSEC CORE=001
.- 300 NSEC BIPOLAR=00?
J* 500 NSEC MOS=003
001170 000000 $MADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLK#1
. ® MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOwW OF '‘TYPE'' ABOVE
00117¢ 000 SMAMS?: .BYTE  AMAMS? ;:HIGH ADDRESS M.S. BYTE
001173 000 SMTYP2: BYTE  AMTYPZ2 ;:MEM, TYPE ,BLKA?
001174 000000 SMADR2: .WORD  AMADR?  ;;MEM.LAST ADDRESS BLK¥?
001176 000 SMAMS3: .BYTE  AMAMS3 ;:HIGH ADDRESS M.S.BYTE
001177 000 SMTYP3: .BYTE  AMTYP3 ;.MEM.TYPE,BLKA3
101200 000000 SMADR3: .WORD  AMADR3 ;;MEM.LAST ADDRESS ,BLK#3
001202 000 SMAMSS: _BYTE  AMAMSS  ; HIGH ADDRESS M.S.BYTE
001203 000 SMTYP4: _BYTE  AMTYP4  ; :MEM.TYPE ,BLKANG
001204 000000 $MADRS: .WORD  AMADRS  ; MEM.LAST ADDRESS,BLKA4
001206 000000 SVECT1: .WORD  AVECT] ;;INTERRUPT VECTORA1,BUS PRICRITY#1
0C 210 000000 SVECT2: .WORD  AVECTZ2 ;;INTERRUPT VECTORA2BUS PRIORITY#?
001212 000000 $BASE: _.WORD ABASE  ;:BASE ADDRESS OF EQUIPMENT UNDER TEST
001214 000000 SDEVM: .WORD ADEVM  ;.DEVICE MAP
001216 000000 $CDW1: ,WORD  A(CDWI ;. CONTROLLER DESCRIPTION WORD#1
001220 000000 $COW2: .WORD  A(CDWZ ;. CONTROLLER DESCRIPTION WORDA?
001222 000000 $ODWO: .WORD  ADDWO  ;:DEVICE DESCRIPTOR WORD#(
001224 000000 $DDW]: .WORD ADDW1  ;;DEVICE DESCRIFTOR WORDA1
001226 000000 $ODWZ2: .WORD  ADDWZ2  ;:DEVICE DESCRIPTOR WORD#?
001230 000000 $DDW3: .WORD ADDW3  ;;DEVICE DESCRIPTOR WORDA3
001232 000000 $DOW4: .WORD  ADDW4  ;:DEVICE DESCRIPTOR WORD#4
001234 000000 $DOWS5: .WORD  ADDWS  ;:DEVICE DESCRIPTOR WORD#5
001236 000000 $ODWS:  .WORD  ADDWS  ;;DEVICE DESCRIPTOR WORDAG
001240 000000 $DDW/7: ,WORD ADDW?  ;:DEVICE DESCRJPTOR WORDA/
001242 000000 $DDW8: .WORD  ADDW8  ;;DEVICE DESCRIPTOR WORDA8
001244 000000 $ODW9: .WORD ADDWY  ;;DEVICE DESCRIPTOR WORD#9
001246 000000 $0DW10: .WORD  ADDWIO ,;DEVICE DESCRIPTOR WORDA'
001250 000000 $ODW11: .WORD  ADDW11 ;.DEVICE DESCRIPTOR WORDA1]
001252 000000 $ODW12: .WORD  ADDW1Z2 ;;DEVICE DESCRIPTOR WORDA1?
001254 000000 $DOW13: .WORD  ADDWI3 ;.DEVICE DESCRIPTOR WORDW13
001256 000000 $DDW14: _WORD  ADDW14 ::DEVICE DESCRIPTOR WORDA14
001260 000000 $DDW15: .WORD  ADDWIS ;;DEVICE DESCRIPTOR WORD#15
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670
&7
672

6«73

L74
475

001262

001400
001400

061404
001412
01420
001424

001432
001426
001444
001452
001460
001466

001470
001472
007476
201500
001506
001514

001520
001526
001532
001534
001542

001542
001546
001550
001556
001560

001564
001570
001572
001600
001602
001610
001612
001614
001616
001624
0016¢4

0016064
001664
001670

000007
001400

012706

012737
012737
005067
016767

013746
012737
012767
012767
022777
001012

000403
012716
000002
012767
012767
012637

005067
132767
001403
012767

005227
001046
022737
001442
104401

005737
001012
126727
001406
026727
001005
104405
000403
112767

000417

013746
01737

001100
006564
L.J340

177520
000572

000004
001472
177570
177570
1777277

001500
000176
000174
000004

177420
000200

001160

17727277
002246
001626
000042
177360
177276

000001

B ¢
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000034
000036

000562

000004
177432
177426
177416

177376
177372

V77625
17732
000042
000001
000176

177254

000010

SETEND:
MFPT=000007
.=1400
START:
.SBTTL INITIALIZE THE COMMON TAGS
MOV #STACK,SP J:SETUP THE STACK PQINTER
;JINJTIALIZE A FEW VECTORS
MOV NSTRAP ,NTRAPVEC ;;TRAP VECTOR FOR TRAP (ALLS
MOV #3460, NTRAPVEC+2;LEVEL 7
LR $PASS ;;CLEAR THE PASS COUNT

MOy SENDCT SEOPCT . SETUP END-OF ~PROGRAM COUNTER
IZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
QUAL TO A "=1"", SETUP FOR A SOF TWARE SWITCH REGISTER.

MOV SNERRVEC ,-(SP) . .SAVE ERROR VE(CTOR

MOV #6468, MERRVEC  ;;SET UP ERROR VECTOR

;oS
;E

MOV #LSWR, SWR ;;SETUP FOR A HARDWARE SWICH REGISTER
MOV #ODISP,DISPLAY ;:;AND A HARDWARE DISPLAY REGISTER
(m™P #-1,3SWR ;:TRY TO REFERENCE HARDWARE SWR
BNE 663 ;cBRANCH [F NO TIMEQUT TRAP OCCURRED
;;AND THE HARDWARE SWR [S NOT -1
B8R 65% :;BRANCH [F NO TIMEOUT
6L :91 #65%, (5P) :<SET UP FOR TRAP RETURN
65$: MOV #SWREG, SWR ;;POINT TO SOf TWARE SWR
MOV #O1SPREG,DISPLA®
66%: MOV (SP)+ ,@#ERRVEC ;;RESTORE ERROR VECTOR
(LR $SPASS ;:CLEAR PASS COUNT
CJAL) SAPTSIZE . SFNVM  ; :TEST 1)SER SIZE UNDER APT
BEQ 67% JsYES,USE NON-APT SWIT(CH
MOV #SSWREG, SWR ;JNO,USE APT SWIT(CH REGISTER

67%:
.SBTTL TYPE PROGRAM NAME
J:TYPE THE NAME OF THE PROGRAM [F FIRST PASS

INC #-1 JIFIRST TImg?
BNE 68% :;BRANCH [F NO
(™ #SENDAD , a4/ JALT=112
BEQ 68% :;BRANCH !F YES
TYPE ,69% JoTYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
IST sl ;;ARE WE RUNNING UNDER XXDP/A(T®
BNE 70% ::BRANCH ]F YES
(MPB SENV A1 JJARE WE RUNNING UNDER APT?
BEQ 70% ;;BRANCH [F YES
(™ SWR,#SWREG ;:SOFTWARE SWITCH REC SELECTED
BNE 71% ;JBRANCH [F NO
GTSWR :GET SOF T-SWR SETTINGS
8R 718
70%: MOVB #1,3A0T08B JoSET AUTO-MODE INDICATOR

71%:

BR 68% - -GET OVER THE ASCIZ
;:69%:  LASCIZ <CRLF>+(ZmoBD0 MO%12/1144 UB] BOCT*<(RLF>

08%:
MOV #10,-(SP) ;ev SAVE VECTOR ON STA(K
MOV 2108, 410 ;e SET ERROR VEC(TOK

SEQ 0014




({MIBDO M93°2/1144 UB]
GET vALUE FOR SOF TWARE

476 001676
477 001700
478 001704
479 001706
480 001714
481 001722
482 001724
483 001730
484 001732
485 001736
486 001742
487 001744
488 001750
489 001752
490 001756
491 001762
492 001766
493 001772
494 002000
495 002006
4% 002010
497 002014

«98

499 002016

500 002C2°2
002024

501
502
€03 002032
504 002034
505 002040
002044
002050
002056
002064
002066
002074
002076
002102
002106
002110
002114
002120

000007
10°700
001012
012737
012737
000403
012716
000002
012637
012700
005020
020027
002774
005037
005037
004767
013746
012737
122737
001414
012700
005720

020027
001374
012737

000402
062706
012637
012700
013737
132777
001411
022777
001011
050067
050067
000404
050037
050067
062737
006100
022737
001347
005737
001003
004767
000411
004767
005737
001004
004767
004 767

(L IV IV IV IV, [V, IV TV V]
— ad d o e el e —d —D
000 O BN —

vy
N
o

521

BOOT

MA(RO M1111

SWwIT(H PEGISTER

000001

012330
006650

001732

000010
007722
010006
001116
004040
007130
000004
002034
177777

165000

166000
00000

177776

010210
177010

00111¢
010174
000200
174000
001116
00012¢

000206
001144

000510
007220

012326
006646

108 :
123
8%:

000004
165000

1%:

001116
2S:
3%:

003374
001310

001300

5%:

’$:
0033764 4%:
003374

RSTART:

6%:

LSBTTL

™ PT
(MPB
BNE
MOV
MOV
BR
MOV
RT]
MOV
MOV
{LR
CMP
BLT
(LR
CLR
JSR
MOV
MOV
(MPR
BEQ
MOV
TST

(MP
BNE
MOV

BR
ADD
MOV
MOV
MOV
BITH
8EQ
(MP
BNE
81S
BIS
BR
BIS
BIS
ADD
ROL
(MP
oNE
TST
BNE
JSR
BR
JSR
TST
BNE
JSR

JSR
END OF P
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#1,R0
123

MMESSGsH ,MESSPT

AAROM , 3¥ROMPTR
12%
#12%,(5P)

(SP)+ a0
#MBUF1,
(RO)+

#165000,
(RO)+

RO:
1]
.,

3%

' U

(R6) +,
’2'

a#F IRSTH,
#200,

7%

CONF IN
ROMF IN

DEVF IN

PC-
ASS ROUT INE

RO
#0( TBUF

~(RE)
SFERRVE (
a¥i 65000

RO

#16€000
SFROMF [N
R6
SMERRVE (
RO
SFTESTAD
@TESTAD

@TESTAD

SAROMF [N
SFTESTAD
SATESTAD

NOROMS

(HECKS

PROMP
SEQTST

SEQ 0015
;v weAT (PY |4
11/+477
NC USE M9312 ROM NUMBERS
YES USE UB] ROM NUMBERS
;e UB] ROM NUMBERS
;**'8R IF NO TRAP
JSET UP RETURN VECTOR
:RETURN
JRESTORE ERROR VECTOR

;CLR SIZING BUFFERS

JHAVE WE CLEARED THE WHOLE
.BUFFER ,NO,GO BA(K
DINITIALIZE ROM FOUUND [ND]ICATORS
JINITIALIZE ENTRY COUNTER FOR PUTMES SuB.
;*CLEAR SOME MORE LOCATIONS
;SAVE C(ONTENTS OF LOCATION 4
;+SET UP FOR POSSIBLE TRAP
;IF CONTENTS = =1, OR TRAP
. THEN CPU ROM NOT PLUGGED IN
;GET FIRST ADDRESS OF ROM SPACE
JIF THIS INSTRUCTION TRAPS (PU ROM
:NOT PLUGGED IN
JHAVE WE CHECKED ALL ADDRESSES
;IF NO THEN CONTINUE LOOPING
;IF NO TRAPS DR LOW BYTE OF FIRST
:ACDRESS NOT EQUAI -1 ASSUME ROM PRESENT
;NO TRAP JUST RESTORE ERRUEL
;+IF TRAP CLFAN OFF PC, PSW
JRESTORE ERRVEC(
SINITIALIZE ROM FOUND INDICATOR
:GET FIRST B00O7
JIF LOW BYTE HAS BIT 7 SET
;DO NOT SET ROM FOUND INDICATOR
JUNLESS, CONTENTS OF ADDRESS
;EQUAL TO =2.(CONTINUATION ROM)
:+SET CONTINUATION ROM FOUND INDICATOR
J*SET ROM FOUND INDICATOR
s +CONTINUE
;SET ROM FOUND INDICATOR
;+SET DEVICE ROM FOUND INDICATOR
JUPDATE TEST ADDRESS TO NEXT ROM
JUPDATE ROM FOUND INDICATOR
;HAVE CHECKED ALL THE RQOMS
;1F NO CONTINUE CHECKING
;ARE THERE ANY ROMS AVAILABLF
;1F YES GO TO ROM TESY
;1F NO GO TEST NO RQMS
;GO TO END OF PASS
;GO CALCULATE CHECKSUMS

JARE WE ON 1ST PASS
;IF NO SKIP PROCESS Of PARAME TERS
;GO PROCESS ROM PARAME TERS
;60 CHECK SEQUENCE OF DEVICE CODES

IT
.'t.
.'QQ
:l.

.'"'""'..."'.."'.l".'."'.l""‘.."-'...""!"!Q"'t..l...t't
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END OF PASS ROUTINE

002176
002176
002200
002204
002212
002214
002216
00220
002222
002226
002226
002232
002236
004242
002244
000246
002250
002252
002254
002256
002256
002260
002262
002265
002270
002273
002276

mmmmmmx\:&\\:
BEIFFEIS

540 002300
561 002304
562 002310
563 002314
5¢4 002316
545 002320
546 002322
547 002330
5¢8 002334
549 00234C
550 002344
551 002346
552 002357
553 002354

022703

176740
100000

002265
002262
000042

377
012
104
101
000

006700
172000
002364

000100
00150¢
000002
173024

173224
124 00C

D ¢
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176732

000
105
040

123

001110

SEQ 0016

:*INCREMENT THE PASS NUMRER (SPASS)

:«TYPE "END PASS"

;*]F THERES A MONITOR GO TO IT

;o]F THERE ISN'T JUMP TO RSTART

;*lF IT IS DESIRED TO HAVE A BELL INDICATE THE 'END OF PASS'" LOCATION
;*SENDMG CAN BE CHANGED TG 7.

$EOP:
NOP
INC $PASS D2 INCREMENT THE PASS NUMBER
8IC #100000, $PASS J:DON'T ALLOW A NEG. NUMBER
DEC (P()+ ;. LOOP?
SEOP(T: .WORD 1
B8GT $DOAGN ::YES
MOV (PC)+,@P(C)+ JsRESTORE COUNTER
$ENDCT: .WORD ]
SEOP(T
TYPF . SENDMG ;2TYPE “END PASS''
TYPE . SENULL ;:TYPE A NULL CHARACTER
$GET4LZ: MOV 4?2 RO ::GET MONITOR ADDRESS
BEQ $DOAGN ; ,BRANCH [IF NO MON]TOR
RESET ;s CLEAR THE WORLD
$ENDAD: JSR PC, (RO ;G0 TO MONITOR
NOP ;s SAVE ROOM
NOP JJFOR
NOP JSACTN
$DOAGN:
JMP a(Pl)+ ;2RETURN

SRTNAD: .WORD RSTART
$SENULL: .BYTE =1,-1,0 ::NULL CHARACTER STRING
SENDMG: .ASCIZ <15><12>/END PASSY

;NO ROMS TEST

;THIS ROUTINE i3 CALLED ONLY IF NO ROMS WERE FOUND
JDURING SIZING. IT DOES A READ QOF ALL BOOTSTRAP ROM
JADDRESSES AND (OMPARES THE CONTENTS TO A KNOWN
JEXPECTED VALUE.

NOROMS: TYPE , MNORM .~ TYPE MESSAGE THAT NOROMS FOUND
MOV #172000, R3 . GET FIRST ADDRESS TO BE READ
18: MOV a#NODATA, R& ;GET ADDRESS OF EXPECTED VALUE

CMPB (R3), R4 :+DOES RECIEVED VALUE EQUAL EXPECTED
BEO 2$ SIF YES CONTINUE TESTING
MOV (R3)., R4 :+GET BAD VALUE
BIS ANOROME , SFROMERR “IF NO SET ERROR INDICATER
JSR PC, £ RRHAN *REPORT ERROR
2%: ADD »2 R3 S+GET TO NEXT EVEN ADDRESS
P #173024, R3 :+AT A VECTOR ADDRESS?
BEQ 23 - +BRANCH IF YES
(M 8173224, R3 :+AT A VECTOR ADDRESS?
BEQ 2 S +BRANCH [F YES
CMP #174000. R3 ‘~AVE ALL ADDRESSES BEEN TESTED
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END OF PASS ROUTINE

554
555

556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
“74
575
576
577
578
579
580
581
582
583
584
585
586
587
>88
589
590
591
592
593
584
595
596
597
598
599
60C
601
602
603
604
605
606
607
608
609
6o

002360
002362

002364

002366
002374
002402
002404
002412
002420
002426
002432
0024 36
002440
002442
002450
002454
002462
002470
002476
002502
002506
002514
002516
002522
002524
002526
002530
00253¢
002542
002550
002556
002564
002570
002576
002600

002602

002604
002606
002612
002614

003353
000207

000777

012737
033737
001624
012737
012737
012737
004767
013703
020304
001405
052737
004767
012737
012737
012737
012702
006137
033737
001412
004767
011203
020304
001405
052737
00476/
062737
062737
062737
062702
022737
001341
000207

000000

010246
013700
005004
012005

000001
002602

165775
000000
165000
000152
165776

000020
001366
173000
173024
173175
173176
002602
002602

000062

000020
001300
000200
000200
000200
000200
174000

002674

MACRO

002602
001116

0¢2700

002676
002674

001110
002674

002676
002700

001116

001110
002674
002676
002700

002674

3
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8GT
RTS

NODATA: .WwORD

18
PC

777

s CHECKSUM ROMS MODULE
:THIS ROUTINE DOES A CHECKSUM OF ALL ROMS PRESENT

(HECKS: MOV
8T
BEQ
MOV
MOV
MOV
JSR
MOV
(o o
8EQ
8IS
JSR
1%: MOV
MOV
MOV
MOV
2 ¥ ROL
BIT
BEQ
JSR
MOV
(MP
BEQ
BIS
JSR
3%: ADD
ADD
ADD
ADD
(MP
BNE
RTS

ROMCNT: O

s CALCULATE CHECKSUMS MODULE

",

a#ROMONT,

1%
#165775,
#0

PC,
165776,
R3

18’
#CRCERR,

PC
#173000,
#173024 .
#173175.
173176
aWROMCNT

a#ROMCNT,

3%
PC,
(R2),

2%
PC

SAROMCNT
aN#ROMF IN

SNLASTAD
a#EXCADD
a#f J[RSTA
CALSUM
R3

R&4

S¥ROMERR
ERRHAN
a#F JRSTA
a#EXCADD
a#LASTAD
R2

aN#ROMF [N

CALSUM
R3
Ré&

a#ROMERR
ERRHAN
a#F JRSTA
a#EXCADD
a#LASTAD
RZ

a#fF IRSTA

;1F NO GO TEST THIS ADDRESS

;+A HOLE LOOKS LIKE xxx77?

JINITIALIZE RON COUNTER

;1S DIAGNOSTIC ROM PRESENT

JIF NO GO CHECKSUM BOOT ROMS

;JSET UP LAST ADDRESS TO BE SUMMED
JSET UP EXCEPTION ADDRESS

JSET UP FIRST ADDRESS TO BE SUMMED
;GO0 CALCULATE (HECKSUM

JGET EXPECTED CHECKSUM

; COMPARE (HECKSUMS

;IF CHECKSUMS COMPARE (ONTINUE
;IF ERROR SET INDICATER

JREPORT ERROR

2SET UP FIRST ADDRESS 10O BE SUMMED
JSET UP EXCEPTION ADDRESS

;sSET UP | AST ADDRESS TG BE SUMMED
;GET ADDRESS OF GOOD DATA

;UPDATE ROM COUNTER

;IS ROM PRESENT

JIF NO, GO UPDATE TO NEXT ROM

JIF YES GO CALCULATE (HECKSUM
;GET EXPECTED CHECKSUM

; COMPARE (HECKSUMS

JIF CHECKSUMS EQUAL CONTINUE

;IF ERROR SET INDICATER

;REPORT ERROR

JUPDATF FIRST ADDRESS

JUPDATE EXCEPTION ADDRESS

JUPDATE LAST ADDRESS

;UPCATE ADDRESS OF GOOD DATA
JHAVE ALL ROMS BEEN CHECKED

;IF NO GO CHECKSUM NEXT ONE

JIF YES RETURN

N
S
F
E

:THIS ROUTINE CALCULATES THE CRC16 CHECKSUM OF THE CONTENTS
;OF EVERY LOCATION EXCEPT THE EXCEPTION ADDRESS AND LAST ADDRLSS

;OF EVERY ROM

CALSUM: MOV
MCv
CLR
LOOP: MOV

RC,

a#f [RSTA,

R&
(RO +,

=(SP)
RO

RS

;SAVE R?

;GET STARTING ADDRESS
JINITIALIZE (CRC WORD
JGET A BYTE

L

SEQ 0017
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END OF PASS ROUTINE

611 002616 01.702
612 002622 000241
613 002624 006004
614 002626 006005
615 002630 102006
616 002632 012701
617 002636 040601
618 002640 042704
619 002644 050104
620 002646 005302
621 002650 003364
622 002652 020037
623 002656 001001
624 002660 005720
625 002662 020037
626 002666 101752
627 002670 012602
ggg 002672 000207
630 002674 000000
631 002676 (00000
632 002700 000000
633

634

635

636

637

638°

639

640

641

642

643 002702
644 002706
645 002710
646 002714
647 002720
648 002722
649 002726
650 002734
651 002736
652 002742
653 002744
654 002750
655 002752
656 002756
657 002760
658 002764
659 002770
660 002774
661 003000
662 00300c¢
663 003004
664 003006
665 003010
666 003012
667 003020

105737
100424
004767
004767
010016
004767
032737
001403
004767
000507
004767
010416
005237
000501
004767
012703
012704
062703
012402
020213
001407
005714
001373
052737
004767

000020

120001
120001

002676

002700

001157

000250
000570

000452
000040

001100
000540
001112
g

001222
0000602

000001
001016

F 2
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00" 110

001110

CRCLOP:

1%:

2%:

FIRSTA:
EXCADD:
LASTAD:

JPROCESS ROM PARAMETERS MODULE
:THIS ROUTINE DETERMINES IF SIZING IS TO BE DONE.

MOV
CLC
ROR
ROR
8v(
MOV
BIC
BIC
BIS
DEC
BGT
CMP
BNE
ST

0
0
0

ne,,

R4
RS
1%
#120001,

RG,
#120001,
R1,

R2

R1
R1
R4
R&

-

a#EXCADD

SWLASTAD
R

SEQ 7018

;SET BYTE COUNT
JTHE NEXT NINE L INES
;DO THE MATH (CALCULATIONS

;1S NEXT ADDRESS AN EXCEPTION ADDKESS
JIF NO TEST IT

;IF YES SKI2 ADDRESS

;HAVE ALL LOCATIONS BEEN SUMMED

;IF NO CONTINUE

;RESTORE RZ2

;IF YES RETURN

[F IT IS THE

;MODULE WILL GET THE PARAMETERS FROM THE DEV(OD AND PPF VAR

;MODULES AND ASSEMBLE MESSAGES "0 BE OUTPUT.
JNOT TO BE DONE THIS MODULE WILL TAKE

IF SIZING IS
THE PARAMETERS RECEIVED

JAND COMPARE THEM TO THE VALUES SUPPLIED IN THE ETABLE.

PROMP :

10%:

2%:
3%:

1STH
BM]
JSR
JSR
MES1T
JSR
BIT
BEQ
JSR

BR
JSR
MES?
INC
B8R
JSR
MOV
MOV
ADD
MOV
cMP
BEQ
TST
BNE
8IS
JSR

INSENVM
1%

Fo,
P,

PC,
#PFERR,
10%

PC,

o$

PC,

IHME SSAG
9%

PC,
'BUF1:
#3DDwWO0,
’2:

DEV(COD
PUTME S

PPf VAR
a#ROMERR

ERRHAN
PUTME S

DEV(COD
R3

R4

R3

RZ
(R

a#ROMERR
ERRHAN

;IF BIT IS CLEAR SIZE

;IF BIT IS SET DON'T SIZE.
;CALL DEVICE CODE MODULE
;FORMAT PARAMETER MESSAGE

;G0 GET PSEUDO POWER-FAIL VECTOR ADDRESS
;WAS THERE AN ERR

;IF NO GO i ORMAT ME SSAGE
;IF YES GO REPORT MESSAGE

;FORMAT PSEUDO POWER-FAIL VECTOR
;ADDRESS ME SSAGE

;SET MESSAGE INDICATOR

;GO TO EXIT

;CALL GET DEVICE CODE MODULE

:GET BOARD DEVICE COOES

JGET ETABLE DEVICE CODE PARAMETERS
:GET TO BOARD DEVICE COCE

;GET ETABLE DEVICE CODE

;DO THE TWO DEVICE CODES COMPARE
;IF YES GET NEXT BOARD DEVICE CODE

;IF NO HAVE WE (HECKED THE WwHOLE ETABLE

;JF WE HAVEN'T CHECK NEXT ETABLE ENTRY

;IF WE HAVE THEN DEVICE CODE ON BOARD
;DOES NOT

EXIST IN ETABLE
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END OF PASS ROUTINE

6638
669
670
671
672
673
674
675

724

003024
003030
003032

062703
005713
001356
012703
012704
06¢ 704
021314
001407
005714
001372
052737
004767

062703
005713
001357
004767
013704
013703
020403
001405
0c2737
004767
013704
013703
20403
001405
052737
004767
000207

000002

00122¢
007720
000004

000002
000750

000002

000272
001212
010002

000004
000706
001216
010004

000010
000660

MACRO MY111

001110

001110

001110

4% ADD
TST
BNE
MOV
5%: MOV
¢%: ADD
(MP
BEQ
TST
BNE
BIS
JSR

’%: ADD
TST
BNE
JSR
MOV
MOV
CMP
BEQ
BIS
JSR
8%: MOV
MOV
CMP
BEQ
BIS
JSR
9% RTS

G
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"

(R$)

3
#3DDW0
#RUF1-2,

cGET DEVICE CODES MODULE

;THIS SUBROUTINE LOCATES EACH DEVICE CODE AND PASSES IT AND THE
;ADDRESS IN WHICH IT WAS FOUND BACK TO THE CALLING ROUTINE.
;DATA IS STORED IN BUFFER 'BUF1'' IN THIS FORMAT:

ADDRESS OF FIRST DEVICE (ODE

BUF1:

*+CONTINUATION ROM DATA IS STORED IN "BUF1'* AS FOLLOWS:

+
+
+
+
+
4
+
[4
[

DEVICE CODE

ADDRESS OF SECOND DEVICE CODE

DEVICE CODE

ADDRESS OF NTH DEVICE CODE

DEVICE CODE

CONTINUATION CHIP IDENTIFIER (ALWAYS A +1)
DEVICE CODE (PREVIOUS ROM'S DEVICE CODE,OR =1 IF ILLEGAL ROM)

“IF DIAGNOSTIC ROM PRESENT [T wWwiLL BE

>

R3

R3
R4
R4
(RG)

a#ROMERR
ERRHAN

R3

PPF VAR
R4
R3
R3

a#ROMERR
ERRHAN
R4

R3

R3

a#ROMERR
ERRHAN

;UPDATE TO NEXT ADDRESS

;1F CONTENTS EQUALS ZERO WE'RE DONE
;IF CONTENTS NO EQUAL ZERO CONTINUE
;GET BOARD DEVICE CODES

;GET ETABLE DEVICE CODES

:GET BOARD DEVICE CODE

;00 THE TWO DEVICE CODES COMPARE
;IF YES GET NEXT ETABLE DEVICE CODE
;IF NO HAVE WE CHECKED ALL THE BOARD
IF NO CONTINUE

.1F YES ETABLE DEVICE CODE NOT

.NOT ON BOARD

;DEVICE CODES,

;IF CONTENTS EQUAL ZERO-DONE

;IF CONTENTS NO EQUAL ZERO-CONTINUE
;GO GET PSEUDO POWER-FAIL VECTOR ADDRESS
;GET ETABLE PPFVA

;GET BOARD PPFVA

;D0 THE TWO PARAMETERS (OMPARE

;IF YES CONTINUE

:SET APT ERROR INDICATOR

;G0 TO ERROR ROUTINE

;GET ETABLE DATA

.GET BOARD DATA

;DO THE TWO PARAMETER COMPARE

;IF YES THEN DONE

;SET APT ERROR INDICATOR

‘:GO TO ERROR ROUTINE

THE FIRST DEVICE CODE.

SeQ 00719
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END OF PASS ROUTINE

|

725
726 003164
727 003170
728 003174
729 003200
730 003202
731 003210
732 003214
733 003220
734 003224
735 003232
736 003234
737 003240
738 003242
739 003246
740 003254
741 003256
762 003260
743 003264
7464 003266
745 003272
746 003276
747 003304
748 003306
749 003312
750 003320
751 003324
752 003330
753 003334
754 003336
755 003340
756 003342
757 003346
758 003350
759 003354
760 003356
761 003362
762 003370
763 003372

765 003374
766 003376

012700
012701
030137
001411
012737
013720
017720
005037
013737
006101
030167
001007
004767
062737
006101
000441
005737
001010
013720
017720
062737
000424
013702
067737
013703
042702
042703
160203
005703
001406
162703
006101
004767
000770
005137
023727
002721
000207

000000
000000

02737
001414
012767
004767

007722
000001
001116

165774
003374
000154
003376
001114

007054
005666
000200
003576
003374
000076
000002
003374
000056
003374

170177
170177

000200
005606

003376
003374

173000

003440
005604

H 2
MACRO M1111  24=SEP=79 16:37 PAGE 61-11

003374

003374

003374

003374

003374

174000

173024
006670

SEQ 0020
STHERE %S ROOM FOR UP TO 12 DEVICE CODES IN TEMP
DEVGOD: MOV #BUF 1, RO
MOV ”, R* JINITIALIZE ROM POINTER
8l7 R1. NROMF IN :1S DIAGNOSTI( ROM PFESENT
BEQ 1% :1F NO GO TEST BOOT ROMS
MOV #165774, SNTESTAD “GET ADDRESS OF DIAG. ROM DEVICE CODE.
MOV SNTESTAD, (RQ) + *STORE ADDRESS OF DEVICE CODE
MOV STESTAD, (RO)+ :STORE DEVICE CODE
CLR aNDAFLAG “CLR DATA TYPE FLAG
1¢- MOV a#F IRSTS, SNTESTAD “GET ADDRESS OF FIRST BOOT ROM
ROL R . "UPDATE POINTER TO NEXT RGM
3¢ BIT R1, DE VF IN ~+1S DEVICE ROM PRESENT
BNE ‘s :IF YES GO GET PARAMETERS
JSR PC, CON® Z+CHECN FOR CONTINUATION CHIP
ADD #200, NTESTAD ©1F NO UPDATE TEST ADDRESS
ROL R1 s JPDATE POINTER TO NEXT ROM
BR 9 :GO SEE IF ALL ROM CHECKED
4%: TST SNDAF LAG “IF DATAFLAG=0 THEN DATA IS DEVICE (ODE
BNF 5% ;IF DATAFLAG=1 THE DATA S OFFSET TO NEXT
MOV S¥TESTAD, (RO) + ©STORE ADDRESS OF DEVICE CODE
MOV QTESTAD, (RO) + *STORE DEVICE CODE
ADD "2, a#TESTAD ;UPDATE TEST ADDRESS
BR 8$ -GET OVER SOME CODE
1¥ MOV SNTESTAD, R? *SAVE OLD TEST ADDRESS
ADD STESTAD, N TESTAD “UPDATE TO NEW TEST ADDRESS
MOV STESTAD, R3 ©GET THE NEW ADDRESS
BIC #170177, R? “+SAVE ONLY BITS 7,8.9,10,11
BIC #170177, R3 1+IN R3 ALSO
SUB RZ, R3 :CALCULATE DISTANCE BETWEEN ADD
6% TST R3 ©IS R3 EQUAL TO 0
BEQ 8$ “IF YES THEN DONE
SUB #200, R3 ;1F NO THEN MOVE POINTER
ROL R “ONE BIT FOR EVERY 200 -
égn Zg. CON2 :+CHECK FOR CONTINUATION (HIP
8%: com S#DAF LAG ; CHANGE DATA FLAG TO RIGHT DATA TYPE
9% : CMP a#TESTAD, 2174000 JHAVE WE CHECKED ALL THE ROM
BLT 3s S1F NO CONTINUE
RYS P( :1F YES PETURN
[ ¢
TESTAD: O
DAFLAG: O

JGET PSEUDO POWER-FAIL VECTOR ADDRESS ROUTINE

;THIS SUBROUTINE TESTS LOCATIONS 173024 AND 173224 TO DETERMINE
JWHICH VECTOR WILL BE USED IF POWER~FAIL OPTION ENABLED ON THE
THE OPTION MUST BE ENABLED AND AT LEAST ONE ADDRESS
sSWITCH MUST BE "ON'' OR AN ERROR WILL 8E DETECTED.

:THE DATA WILL BE RETURNED IN 'BUF2'' IN THE CRMAT.

;BOARD.

. BUF2:  PSEUDO POWER-FAIL VECTOR ADDRESS
CONTENTS OF VECTOR ADDRESS
PPFVAR: (MP #173000, 173024 ;= TEST IF LOCATION 173024 SELECTED
8tQ 1% ;1F NOT THEN GO TEST LCCATION 173224
MOV s, RE TURN ;+SET UP AN ALTERNATE RETURN
JSR PC, HOL (K1 ;+CHECK FOR A HOLE
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END Ot PASS ROUTINE

782 003422
783 003430
784 003436
785 003440
786 003446
787 003450
788 003456
789 003462
790 003470
791 003476
792 003500
793 003506
794

795

796

797

798

800

801 003510
802 003514
803 0035¢0

805 003522
806 003526
807 003532
808 003536
809 003540
810 003544
811 003550
812 003552
813 003556
€14 003560
815 003562
816 003564
317 003570
818 003574
819 003576
820 003602
821 003606
822 003614
823 003622
824 003626
825 003632
826 003636
827 003642

8 003646
829 003652
830 003654
831 003660

003664
833 003670
834 003674
835 003700
836 003704
837 003706
838 003712

012737
013737
000423
022737
001414
012767
004767
012737
013737
000403
052737
000207

017604
005737
001110

005237
012703
022713
001012
012705
004767
000015

2703
000313
112324
112324
012705
004767
000015
012701
013702
012767
012767
112724
112724
004767
062713
004767
004767
000011
112724
112724
112724
062713
004767
004767
000011
112724
112724

173024
173024

173000

003500
005556
173224
173224

000040

000000
004040

004040
007722
165774

006754
000714

000002

007021
000670

000001
012326
003622
004006
000015
000012
005440
000004
000764
000612

000040
000040
000040
000002
000732
000560

0000’0
000040

MACRO M1111
010002 MOV
010004 MOV
BR
173224 1%: (MP
BEQ
006630 MOV
JSR
c10002 MOV
010004 MOV
BR
001110 2%: BIS
3%: RTS

006472
006502

#173024,
173024,

33
#173000,
2%

ns, RETURN
PCS HOLCK?2
8173224,
an173224,

3s

#PFERR,

P(

JPUT MESSAGE IN BUFFER ROUTINE

;THIS SUBROUTINE FORMATS THE PARAMFTER

PUTMES: MOV
TST
BNE

INC
MOV
CMP
BNE
MOV
JSR
(R
ADD
SWAR
MOVB
MOVR
1%: MV
JSR
CR
MOV
MOV
MOV
MOV
2%: MOVB
MOVB
JSR
ADD
JSR
JSR
HT
MOVB
MOVB
MOVB
ADD
JSR
JSR
HT
MOVB
MOVB

a(R6),
a#TINMES
3

a4 TIMES
#BUF 1,
#165774,
1%
#DRHEAD ,
pCo

TP

(R3)
(R3)’-
(R3)+,
#BRHEAD,
PC,

1, R1
aMMESSPT,

#2S, RE TURN
»5%, FINISH
#(CR,

‘LFa

PC, ROMTYP
N,

PC,

PC.

#.0,
#40,
440,
‘2'
PC.
PC,

#40,
840,

[ 2
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INBUF 2
SHBUF 2+

" ar173224

IMNBUF 2
MBUF ¢ +2

a#ROME RK

R&

R3
(R3)

RS
FILBUF

R2

(R4)+
(R4 )+
RS

F ILBUF

R2

(R4)+
(R4)+

(R3)
OCADD
F ILBUF

(R4)+
(R4)+
(R4G)+
(R3)

OCADD
F ILBUF

(R4)+
(R4)

SEQC 0021

J1F 1T IS THEN STORE ADDRESS
;STORE (ONTENTS OF LOCATION 173024
;GO TO RETURN

;=TEST IF LOCATION 173224 SELECTED
;IF NOT THEN SET ERROR INDICATOR
J+SET UP AN ALTERNATE RETURN
J+CHECK FOR A HOLE

JIF IT IS THEN STORE ADDRESS
;STORE CONTENTS OF VECTOR

;GET OVER ERROR

;SET ERROR INDICATOR

AND POWER-FAIL MESSAGES.

;GET MESSAGE BUFFER ADDRESS

1S THIS FIRST TIME THROUGH

;IF NOT FIRST TIME THEN FORMAT POWFR-
JFAIL MESSAGE

;TOGGLE WATCHDOG

.GET DATA BUFFER ADDRES>

;1S DIAGNOSTIC ROM PRESENT

;IF NOT DON'T FORMAT DIAG. ROM MESSAGE
JIF IT 1S GET DIAG. ROM MESSAGE HEADER
.00 PUT HEADER IN MESSAGE BUFFER

;SKIP OQVER ADDRESS OF ASCII
;FORMAT ASCII FOR MESSAGE
JPUT ASCII IN MESSAGE BUFFER

.GO PUT BOOT ROM HEADER IN MESS. BUF.

;+POINT TO DIAGNOSTIC ROM

J+POINT TO MSG TABLF

J+SET UP AN ALTERNATE RETURN
;+SET UP ANOTHER ALTERNATE RETURN
.PUT A CR/LF HERE

;+FIND THE ROM TYPE

JGET FIRST ENTRY POINT

GG CONVERT OCTAL TO ASCII

;GO PUT ENTRY POINT IN MFSSAGE BUF

JGET SECOND ENTRY PQINT
GO CONVERT OCTAL TO ASCIil
;60 PUT ENTRY POINT [N MESSAGE BUF,
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END OF PASS ROUTINE SEQ 0022
839 003716 112724 000040 MOVB 440, (R4) +
840 003722 112724 000011 MOvVB MHT, (R4)+ JPUT TAB [N HEKE
841 003726 062703 000002 ADD  #2 R3 “UPDATC DATA BUFFER ADDRESS
842 003732 000313 SWAB (Rg) JFORMAT ASCII FOR MISSAGE
843 003734 112324 MOVB (R3)+, (R4)+ ;MOV ASCII TO MES1
864 003736 112324 MOVB  (R3)+. (R&) +
845 003740 000730 BR 28 ;GO BACK TO START OF LOOP
846 003742 012703 010002 3: MOV WBUF2, R3 “GET DATA BUFFER ADDRESS
847 003746 012705 007156 MOV #PFHEAD, RS ;GET POWER-FAIL HEADER ADDRESS
848 003752 004767 000506 JSR PC, F ILBUF ;GO PUT POWER-FAIL HEADER [N MESSAGE BUF .
849 003756 000015 (R
850 003760 022703 010006 48 (MP  #BUF2+4, R3 ;ARE WE DONE
851 003764 001430 B8tQ 5% JIF YES THEN GG RFTURN
852 003766 004767 000640 JSR PC, OCADD ;GO CONVERT OCTAL TO ASCI!I
853 003772 004767 000466 JSR  PC, F I LBUF
854 003776 000011 HT
855 004000 062703 000002 ADD  #2, R3 :UPDATE DATA BUFFER ADDRESS
856 004004 000765 B8R 4% ;G0 BACK TO START OF LOOP
857 004006 112724 000015 5%: MOVB #(R, (R&4)+ ;PUT A CR/LF AT END OF MESSAGE
858 004012 112724 000012 MOVB  WLF. (Re) +
859 004016 105024 CLRB (R4) + ;PUT ZERO TERMINATOR AT END OF MESSAGE
860 004020 017667 000000 000002 MOV a(RO), 63 . “GET MESSAGE BUFFER ADDRESS
861 004026 104401 TYPE
862 004030 000000 68: WORD 0
863 004032 062716 000002 ADD ", (R6) ;GET OVER MESSAGE BUFFER ADDRESS
864 004036 000207 RTS  PC
865 004040 000000 TIMES: 0
866
867
868
869
870
871
872
873
874
875 ;ERROR HANDLER ROUTINE
g;g :BH{S SUBROUT INE FORMATS THE ERROR MESSAGES THE TYPES THEM
.O0uUl.
878 004047 104411 ERRHAN: SAVREG
879 004044 0127046 010516 MOV NERRMSG, R4
880 004050 005237 001120 INC  @#ERRCNT : INCREMENT ERROR COUNTER
881 004054 032777 002000 175022 BIT  #8IT10, aSWR :BELL ON ERROR
882 004062 001402 BEQ 1% ‘BRANCH IF NO
883 004064 104401 TYPE
884 004066 006674 BELL
885 004070 032777 020000 175006 1%:  BIT 481713, aSWR : INHIBIT ERROR TYPEQUT
886 004076 001402 BEQ  OVERI "NO GO THROUGH
887 004100 000167 000310 JMP OVER10
888 004104 013700 001110 ) OVER1: MOV a#ROMERR, RO ;GET ERROR CODE
889 004110 013767 001110 00026~ MOV a#ROMERR, OVERS ;SAVE ERROR (ODE FOR APT
890 004116 012701 004436 MOV NEHEADT, R1 :GET ERROR HEADER TABLE -
891 004122 (000241 CLC ;C-BIT USED TO STOP STEPPING THROUCH TABLE
892 004124 006000 ’%: ROR RO JROTATE ERROR CODES
893 C04126 103403 B(S 3% JIF C-BIT SET STOP STEPPING
894 004130 062701 000002 ADD 2, R1 ;1% C-BIT CLEAR STEP TO NEXT HEADER

895 004134 000773 BR 2% ;60 STEP
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END OF PASS ROUTINE SEQ 0023

896 004136 011105 3%: MOV (R1), RS ;PUT HEADER ADDRESS IN REGISTER.

897 004140 004767 000320 JSR PC. F ILBUF ;GO PUT HEADER [N ERROR MESSAGE BUF.
898 004144 000015 (R

899 004146 032767 000040 174734 BIT #PFERR, ROMERR ;+IS IT A "PPFVAR'' ERROR?

900 004154 001063 BNE 8% ;+BRANCH IF YES

901 004156 032767 003600 174724 BIT #3600, ROMERR J+IS IT A "SEQTST"' ERROR?

902 004164 001411 BEQ 148 ;+BRANCH [F NO

903 004166 016767 006126 000610 MOV ARG2, 13% J+PUT #CR OR MHT AT 138

904 004174 016705 006176 MOV ARG1, RS ;+ARG1 CONTAINS ADR. OF MSG

905 004200 004767 000260 JSR PC, FILBUF ;+PUT DATA INTO BUFFER

906 004204 000000 13%: .WORD 0 ;+CONTAINS CR OR MHT

907 004206 000446 BR 8% ;t

908 004210 032737 000023 001110 14%: BIT #23, I#ROMERR ;+IS ERROR A CRC, APTER1 OR APTER?
909 004216 001424 BEQ 7$ ;IF NO GO FORMAT APTER3, APTER4

910 004220 032737 000020 001110 BIT #20, a#ROMERR ;1S ERROR CRC

911 004226 001475 8EQ 6% ;IF NO FORMAT APTER1, APTER?

912 004230 013700 002602 MOV a¥ROMCNT, RO JGET ROM COUNTER

913 004234 0135701 006646 MOV a#ROMPTR, R1 ;GET ROM NUMBER TABLE

914 004240 000247 CLC ;C-BIT USED TO STOP STEPPING THROUGH TABLE
915 004242 006000 4% ROR RO ;ROTATE ROM NUMBER

916 004244 10340% BCS 5% JIF C-BIT SET STOP STEPPING

917 004246 062701 000002 ADD "2, R1 ;JIF C-BIT CLEAR STEP TO NEXT HEADEP
918 004252 000773 BR 4% ;CONTINUE STEPPING

919 004254 112124 58: MovB (R1)+, (R&)+ ;PUT ROM NUMBER [N ERROR MESSAGE BUF
920 004256 112124 MCVB (R1)+, (R4)+

921 004260 00042° B8R 8% GO TO END OF ROUTINE

922 004262 112324 6%: MOVB (R3)+, (R&)+ ;PUT BAD DEVICE CODE IN ERROR MESS. BUF.
923 004264 112324 MovB (R3)+, (R4)+

924 0U4266 000416 BR 8s ;GO TO END OF ROUTINE

925 004270 016603 G00006 7%: MOV 6(R6Y, R3 ;GET SAVED EXPECTED VALUE

926 004274 004767 000226 JSR PC, 0CASC ;GO COVERT OCTAL TO ASCII

927 004300 004767 000160 JSR PC. F ILBUF ;GO PUT DATA IN ERROR MESSAGE BUF.
928 004304 000011 HT

929 004306 016503 000010 MOV 10(R6) , R3 ;GET SAVED RECEIVED VALUE

930 004312 004767 000210 JSR PC, OCASC ;GO COVERT OCTAL TO A>CII

931 004316 004767 C00142 JSR PC. FILBUF ;GO PUT DATA IN ERROR MESSAGE BUFFER.
932 004322 000011 HT

933 004324 112724 000015 8¢%: MOVB #(R, (R4) + ;PUT CR/LF AT END OF MESSAGE

934 004330 112724 000012 MOvVB L, (R&)+

935 004334 112724 000000 MOVB #0, (R4) + ;PUT TERMINATOR AT END OF MESSAGE
936 004340 005767 174612 TST SENV ;TST IF ON APT

937 004344 001002 BNE OVERZ2 ;IF YES BRANCH

938 004346 000167 000034 JMP OVERN ; IF NO BRANCH

939 004352 022737 000001 001116 OVERZ2: (MP #1, A#ROMF IN ;= ONLY A (PU ROM?2222?

940 004360 001005 BNE AROUND ; ~IF NO BRANCH

941 004362 032737 000040 001110 BIT A#PFERR , Q#ROMERR ;= NOW IF YES IS POWER-

942 ;= FAIL VECTOR THE ERROR??7?

343 004370 01401 BEQ AROUND ;= YES ,WELL THEN IT'S

944 0064372 000405 BR OVER11 ‘ .= NOT A REAL ERROR , (ONTINUE
45 004374 004767 000614 AROUND : JSR PC, $ATY] ;GO REPORT ERROR

946 004400 010516 ERRMSG

947 004402 000000 OVER9: .WORD O

948 004404 000000 HALT ;THEN HALT

349 004406 004767 000610 OVER11: JSR PC. $ATY3 ;IF NOT ON APT JUST REPORT ERROR

950 004412 010516 ERRMSG

951 004414 032777 100000 174462 OVER10: BIT #IT15, aSWR ;1S HALT ON ERROR SET

952 004422 001401 8EQ 12% ;IF NO SKIP OVER HALT
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5
END OF PASS ROUTINE SEQ 0024
953 004424 000000 HALT
954 004426 005037 001110 12%: CLR SHROMERR :CLEAR ERROR FLAGS
955 004432 104412 RESREG
956 004434 000207 RTS PC
957
958
GS9 004436 007257 EMEADT: ER1IMSG
960 004440 007223 ER2MSG
961 004442 007315 ER3MSG
962 004444 007372 ER4MSG
963 004446 007447 R CRCMSG
964 004450 007473 PFMSG
965 004452 007551 NOROMM
966 00464454 007627 SEQMSG .t
967 004456 012376 ERMES” o+
968 0N4460 012455 ERMES?2 ;¢
969 004462 012535 ERMESZ o+
970
971
97?2
973 :FILL BUFFER ROUTINE
974 :THIS SUBROUTINE FILLS THE MESSAGE BUFFER WILL ASCII
3;2 ; CHARACTERS.
977 004464 022776 000011 000000 FILBUF: CMP #HT, 3(R6) ;1S FIRST CHARACTER A TAB OR (R
G978 0046472 001003 BNE 1% :IF CR THEN GO PUT CR/LF IN BUFFER
979 004474 112724 000011 MOVB #HT, (R4)+ ;IF TAB THEN PUT TAB IN BUFFER
980 004500 000404 BR 2% ;GET OVER NEXT LINE
981 004502 112724 000015 1%: MOVB #CR, (R4) + ;MOV CR/LF TO BUFFER
982 004506 112724 000012 MOVB NLF, (R&) +
983 004512 112524 2%: MOVB (RS)+, (R4) + :PUT A CHARACTER IN MESSAGE BUFFER
984 004514 105715 TSTB (RS) :1S NEXT CHARACTER ZERO
985 004516 001375 BNE 2% :IF NOT PUT [T IN MESSAGE BUFFER AND GET NEX
986 004520 062716 000002 ADD 82, (R6) :UPDATE RETURN POINTER TO GET OVER (HARA(TER
ggg 004524 000207 RTS PC : THEN RETURN
989 .
990
991
992 ;OCTAL TO ASCII CONVERSION ROU™ 'NE
993 :THIS SUBROUTINE TAKES A SIXTEEN BIT OCTAL NUMBER AND
ggé ;CONVERTS IT TO 6 ASCI] CHARACTERS
996 004526 01270C 010006 OCASC: MOV #0CTRBUF , RO :GET BUFFER ADDRESS
997 004532 005020 CLR (RO) + :CLEAR BUFTER
998 004534 005020 CLR (RO)+
999 004536 005020 CLR (RO)+
1000 004540 005020 (LR (RO) +
1001 004542 012700 010006 MOV #OC TBUF , RO :GET BUFFER ADDRESS
1002 004546 010337 004630 MOV R3, a#TEMP :GET OCTAL NUMBER
1003 004552 000241 CLC :CLEAR CARRY
1004 004554 006137 004630 ROL SN TEMF ;ROTATE BIT INTO CARRY BIT
1005 004560 206110 ROL (RO) ;ROTATE CARRY BIT INTO BUFFER
1006 004562 152710 000060 1%: BISB #60, (RO) JMAKE IT ASCII
1007 004566 005200 INC RO ;UPDATE BUFFER ADDRESS
1008 004570 020027 010014 CMP RO, #OC TRUF +6 ;HAVE WE CONVERTED ALL THE NUMBER

1009 004574 001003 BNE 2% . IF NO CONTINUE
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END OF PASS ROUTINE SEQ 0025
1010 004576 012705 01000¢ MOV #OCTRUF , RS :IF YES PUT BUFFER ADDRESS IN REGISTER
1011 004602 000207 RTS PC :RETURN
1012 004604 006137 004630 2%: ROL SN TEMP SROTATE BIT INTO CARRY BIT
1013 004610 106110 ROLB (RO) JROTATE CARRY BIT INTO BUFFER
1014 004612 006137 004630 ROL N TEMP :

1015 004616 106110 ROLB (RO) .

1016 004620 006137 004630 ROL N TEMP :

1017 004624 106110 ROLR (RO) ;

1018 004626 000755 8R 1% ;GO TO START OF LOOP

1019 004630 000000 TEMP: 0

1020

1021

1022

1023 ;THIS ROUTINE IS CALLED BY THE PUT MESSAGE ROUTINE TO GET THE RIGHT

}8545. ;VALUE IN R3 SO THE OCTAL TO ASCII ROUTINE GETS THE RIGHT NUMBER.

1026 004632 010346 OCADD: MOV . R3, -(R6) :SAVE THE VALUE OF R3
1027 004634 011303 MOV (R3), R3 :PUT THE DATA TO BE CONVERTED IN R3
1028 004636 004767 177664 JSR PC. OCASC ;GO CONVERT OCTAL TO ASCII
1029 004642 012603 MOV (RG)+, R3 :RESTORE R3

}gg? 004644 000207 RTS PC sRETURN

1032

1033

1034

1035

1036 .SBTTL TYPE ROUTINE

D 23t 28022202 RRdt SRR RRRRRlRAR2RRRRR SR RRRRdtldt Rt RdRRR R

$*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE,
J*THE ROUTINE WILL INSERT A NUMBER OF NULL "HARA(CTERS AFTER A LINE FEED.

:'NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARA(CTER.
J*NOTEZ: $SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
- &
;xCALL:
*1) USING A TRAP INSTRUCTION
OR TYPE .MESADR ;sMESADR IS FIRST ADDRESS OF AN ASCIZ STRINC
I® TYPE
I ME SADR
004646 105767 000335 $TYPE: TSTB $TPFLG ;2 1S THERE A TERMINAL?
004652 100002 BPL 1% ;.BR IF YES
004654 000000 HALT ;sHALT HERE IF NO TERMINAL
004656 000430 BR 3% . s LEAVE
004660 010046 1%: MOV RO,-(SP) ::SAVE RO
006662 017600 000002 MOV @2(SP) R0 ::GET ADDRESS OF ASCIZ STRING
004666 122767 000001 174262 (MPB NAPTENV,SENV ;JRUNNING IN APT MODE
004674 001011 BNE 62$% :INO,GO CHECK FOR APT CONSOLE
004676 132767 000100 174253 BITB #APTSPOOL ,$ENVM ; ;SPOOL MESSAGE TO APT
004704 001405 BEQ 629% ;NO,GO CHECK FOR CONSOLE
004706 010067 000004 MOV RO,61% ;;SETUP MESSAGE ADDRESS FOR APT
004712 004767 000304 JSR PC,$ATY3 ;. SPOOL MESSAGE TO APT
004716 000000 61%: .WORD O ; sMESSAGE ADDRESS

004720 132767 000040 174237 62%: 3118 NAPTCSUP,$ENVM  ;;APT CONSOLE SUPPRESSED
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TYPE ROUTINE

004726
004730
004732
004734
004736
004740
2047446
004746
004752
004754
004760
004762
004764
004766
004770
004774
004776
005002
005006
005010

005014
005020
005022
005026
005032

005034
005040
® 005044
005052
0050°¢
00SC"6
005060
005064
005048
005074
005100
005102
005106
005112
005116
005120
005124
005126
005132
005136
005142
005144
005152
205154
005160
005162
005170
005172

7
5
12

001003
112046
001005
005726
012600
062716

000002
122716
001430
12¢716
001006
005726
104/ 01
005211
105067
000755
004767
126726
001350
016746

105366
002770
004767
105367
000770

112716
004767
132767
001372
005726
000724
105777
100375
116677
105777
100021
017746
16

105777
100375
017746
042716
022726
001366
122766
001003
105067
000406
122766
001402
105227

000002
00001
000200

000200

000056
000200

000170
000001

000032
000142

000040
000014
000007

000122
000114

000002
000367

000356
177600
000023
000336
000332
177600
000021
000015
000014

000012 000002

000106

000002

BNE
’%: MOVR
BNE
TST
60%: MOV
3%: ADD
RTI
4% C(MP8B
BEQ
CMPB
BNE
TST
TYPE
$CRLF
CLRB
BR
5%: JSR
6%: (MPB
BNE
MOV

7$: DECB
BLT
JSR
DECB
B8R

;HORIZONTAL TAB

8%: MOVR
9%: JSR
BITB
BNE
TST
B8R
$TYPEC: TSTB
BPL
MOVB
TSTB
B8PL
MOV
8IC
CMP
BNE
1% TSTB
B8PL
MOV
BIt
CMP

2%: CMPB

1%: (MP8

N 2
MACRO M1111  24-SEP=-79 16:37 PAGE 61-17

60%
(RO)+,~(SP)
48

(SP) +

(SP)+ RO
#2, (SP)

W#HT, (SP)
8%

NCRLF, (SP)
5%
(SP)+

$CHARCNT

2%

PC,S$TYPEC
$FILLC, (SP)+
2%

$NULL ., - (SP)

1(SP)

6%
PC,STYPEC
$CHARCNT
7$

PROCESSOR

#' L(SP)
PC,.$TYPEC
#7 ,3CHARCNT
9%

(SP)+

2%

a$TPS
$TYPEC
2(SP) .,as$TPB
a$TKS

b 3
aSTKB,=-(SP)
#177600, (SP)
#23,(SP)+
2$

a$TKS

3$
a$TKB,-(SP)
#177600, (SP)
#21,(SP)+
38

#Ck,2(SP)
1%

$CHARCNT
$TYPEX
#LF ,L2(SP)
$TYPEX
(PC)+

:JYES,SKIP TYPE QUT

;sPUSH CHARA(CTER TO BE TYPED ONTO STAZK
;:BR IF IT ISN'T THE TERMINATOR

;2 IF TERMINATOR POP IT OFF THE STACK
:;RESTORE RO

;cADJUST RETURN P(C

;JRETURN

;;BRANCH [F <HT>

;;BRANCH [F NOT <(CRLF>

;.POP  <(R><LF> EQUIV
;. TYPE A (R AND LF

:JCLEAR CHARACTER COUNT

;2GET NEXT CHARACTER

::G0 TYPE THIS CHARACTER

;1S IT TIME FOR FILLER CHARS.?
;3IF NO GO GET NEXT CHAR.

;.GET # OF FILLER CHARS. NEEDED
;;AND THE NULL CHAR.

;;DOES A NULL NEED TO BE TYPED?
;:BR IF NO--GO POP THE NULL OFF (QOF STACK
::G0 TYPE A NULL

;:D0 NOT COUNT AS A (COUNT

;. LOOP

;oREPLACE TAB WITH SPACE
:2TYPE A SPACE

:cBRANCH [F NOT AT

.. TAB STOP

;;POP SPACE OFF STACK

JoGET NEXT CHARACTER

;;WAIT UNTIL PRINTER IS READY

;sLOAD CHAR TO BE TYPED INTO DATA REG.
;:SEE IF KEYBOARD IS TALKING.
::BRANCH IF [T ISN'T.

;;PUSH CHARACTER ONTO STACK,

;:BIT CLEAR TOP BYTE AND PARITY BIT.
JoSEE IF THIS IS A “S.

;;BRANCH TO CONTINUE IF IT ISN°T.
;;WAIT FOR ANOTHER INPUT.

. sBRANCH BACK IF NOT READY.

;cPUSH NEXT CHARACTER ON STACK.
;:BIT CLEAR TOP BYTE AND PARITY BIT.
;oSEE IF THIS IS A “Q,

;;BRANCH BACK FOR MORE WAIT IF NOT,
;1S CHARACTER A CARRIAGE RETURN?

- sBRANCH [F NO

.:g;?;-CLEAR CHARACTER COUNT

;1S CHARACTER A LINE FEED?

:;BRANCH FF YES

;o COUNT THE CHARACTER

SEQ 0026
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TYPt ROUT[NE

005174
005176

005200
005202
005204
005205
005206
005207
005210
005211
005212
1037

0C5214
005222
005230
005232
005240
005240
005242
005244
005250
005252
005260
005262
005270
005272
005276
005304
005310
005312
005316
005320
005322
005326
005330
N05334
(5342

000000
000207

177564
177566
000
002
012
000
077
015
02

112767
112767
000403
112767

010046
010146
105767
001450
122767
001031
132767
001425
017600
062766
005767
001375
010067
105720
001326
166700
006200
010067
012767
000413
017667
062766
016746
004767
000000

105767
001416
005767
001413
005767
001375
017667
062766
005267
105067
105067

000

000001
0C0001

000001

000206
000001
000100
000004
000002
173626

173634

173624

173620
000004

000004
000002
172412
177256

000062
173552
173524
000004
000002
173502

000020
000013

MACRO M1111

000236
000226

00022C

173676
174667

000004

173574

000016
000004

173516
000004

$CHARCNT : . WORD
$TYPEX:

$TPS:
$STPR:
$NULL :

$FILLS:
$FILLC:
$STPFLG:

$QUES:
$CRLF:
$LF:

LSBTTL

$ATY?:
$SATYT:

SATYS:
SATY(:

1%.

2%:

3s:

A Y
5%:
10%:

11¢:

RTS

.WORD
. WORD
.BYTE
.BYTE
.BYTE
.BYTE
.AS(CI]
LASCII
LASCIZ

B 3
24-SEP=-79 16:37 PAGE 61-18

gc ;;CHARACTER COUNT STORAGE

177564 ::TTY PRINTER STATUS REG. ADDRESS

177566 ::TTY PRINTER BUFFER REG. ADDRESS

0 :;CONTAINS NULL CHARACTER FOR FILLS

2 :;CONTAINS # OF FILLER CHARACTERS REQUIRED
12 ;s INSERT FILL CHARS. AFTER A 'LINE FEED'’

0 ;o "'TERMINAL AVAILABLE'' FLAG (B]T<07>=0=YES®
car ;:QUESTION MARK

<15> ;s CARRAIGE RETURN

<12> JCLINEFEED

APT COMMUNICATIONS ROUTINE

'."'."...t.t'.‘.'.'.tt.'..'.i. RRPRANARNRAARANAAANANNTARNNED KR OATS

MOVR
MOVB
BR

MOVB

MOV
MOV
TSTR
BEQ
(MP8
BNE
BITB
BEQ
MOV
ADD
TST
BNE
MOV
1ST8B
8BNE
SUB
ASR
MOV
MOV
BR
MOV
ADD
MOV
JSR
. WORD

TSTR
BFQ
TST
BEQ
TST
BNE
MOV
ADD
INC
(LRB
(LRB

”,8FFLG ;:TO REPORT FATAL ERROR
M LMFLG ;170 TYPE A MESSAGE
SATY(
# SFFLG ;:70 ONLY REPOR™ FATAL ERROR
RO,=-(SP) ::PUSH RO ON STAC(K
R1,-(SP} ;PUSH R1 ON STACK
LG JISHOULD TYPE A MESSAGE™
5% ;:1F NOT: BR
RAPTENY ,SENV ;s OPERATING UNDER APT?
33 ;:;1F NOT: BR
RAPTSPOOL , $ENVM ;. SHOULD SPOOL MESSAGES?®
b$ 3 ;o 1F NOT: BR
a (SP) RO ::GET MESSAGE ADDR.
82.4(SP) ;:BUMP RETURN ADDR.
SMSGTYPE J:SEE IF DONE W/ LAST XMISSION®
1% J21F NOT: WALT
t  aMSGAD ;.PUT ADDR IN MA]LBOX

+ ;. FIND END OF MESSAGE
$MSGAD ,RO ;:SUB START OF MESSAGE
RO J:GET MESSAGE LNGTH IN WORDS
RO, $MSGLGT ;JPUT LENGTH IN MATL BOX
gg.SMSGTYPE ::TELL APT TO TAKE MSG.
a4 (SP) 4% ::PUT MSG ADDR IN JSR L INKAGE
#2,4(SP) - -BUMP RETURN ADDRESS
172776,-(SP) ;:PUSH 179776 ON STACK
8(,$7YPE ::CALL TYPE MACRO
$FFLG .. SHOULD REPORT FATAL ERROR™
12% ;:1F NOT: BR
SENV J;RUNNING UNDER APT?
129% 2:1F NOT: BR
SMSGTYPE JoFINISHED LAST MESSAGE”
11% D0IF NOT: WALT
o4 (SP) ,SFATAL ::GET ERROR #
82,4(SP) :;BUMP RETURN ADDR.
SMSGTYPE J:TELL APT TO TAKE ERROR
$FFLG J:CLEAR FATAL FLAG

SLFLG ;. CLEAR LOG FLAG

SEQ 0027
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APT (OMMUNICATIONS RIOUTINE

005444
005450
005452
005454
0054656
005457
005460

038

005467
005464

005466
005474
005476
005502
005504
005510
005514
005520
005522
005530

005532
005536
005542
005546
005550
005554
005556
005560
005564

005566
005572

005576
005602

005610
005614

105067
012601
012600
000207
000
000
000

000200
000001
000100
000040

177560
77567

022767
007074
105777
100071
117746
062716
022726
001062
126727
001456

104401
104401
016746
104402
104401
005046
005046
105777
100375

117746
042716

021627
001005
104401
062706
000757

000006

000176
177760
177754
177600
0G0007
173352
006213
006220
172430

006231

177676

177672
177600

000025

006206
000006

C 3
MACRO M1111  24=SEP=79 15:37 PAGE 61-19

173610

200001

(LRB MFLG ;.CLEAR MESSAGE FLAG
MOV (SP)+ ,R1 ;;POP STACK INTO R1
MOV (SP)+ RO ;;POP STACK INTO RO
RTS P( :;RETURN
$MFLG: .BYTE 0 JsMESSG. FLAG
$LFLG: .BYTE O ;:L0G FLAG
$FFLG: .BYTE 0 ;FATAL FLAG
LEVEN
APTS]Z2E=200
APTENV=001
APTSPOOL=100
APT(SUP=040
LSBTTL  TTY INPUT RT INE
;;"...t.ﬁ..'ﬁﬁﬁﬁbq'!ﬁ."'ﬁl’.t'tt.t..ﬁltﬂt.'tt.tttt.."...t.t'.Q
$TKS: .WORD 177560 J2TTY KBE STATUS
$KB: .WORD 177562 ;2TTY KBD BUFFER
.ENABL LSB

;:ﬁ‘ﬁi'tﬁ."t.ﬁ.tﬁ.'.ﬁ.ﬁ'.t‘ﬁttttﬁ.ttiﬁﬁt.tttt.tittﬁttﬁttt.t.iit'

;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

J*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;*SERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP (ALL
. *WHEN OPERATING IN TTY FLAG MODE.

$C(KSWR: (MP #SWREG, SWR ::1S THE SOFT-SWR SELECTED?
BNE 15% JJBRANCH IF NO
TSTB a$7KS ;;CHAR THERE?
B8PL 15% ;:1F NO, DON'T WwAIT AROUND
MOVB a$TKB,-(SP) ::SAVE THE CHAR
BIC #*C177,(SP) :2STRIP=-OFF THE ASCI!
(MP #7,(SP)+ :0IS IT A CONTROL G?
BNE 15% ;:NO, RETURN TO USER
MPR SAUTOR ., #1 ;ARE WE RUNNING IN AUTO-MODE?
BEQ 15% ;;BRANCH IF YES

TYPE LSCNTLG
$GTSWR: TYPE . SMSWR

; sECHO THE (ONTROL-G (*G)
;- TYPE CURRENT CONTENTS

MOV SWREG, ~(SP) ::SAVE SWREG FOR TYPEOUT
TYPOC _ ::G0 TYPE=--OCTAL ASCIJ(ALL DIGITS)
TYPE JIMNEW J:PROMPT FOR NEW SWR
19%: (LR ~(SP) ;:CLEAR COUNTER
CLR -(SP) ;:THE NEW SWR
7$ TSTB  a$TKS * CHAR THERE?
B8PL 7% ::1F NOT TRY AGAIN
MOVR  a$TKB,-(SP) ;:PICK UP (HAR
BIC RAC177.(SP) CIMAKE IT 7-BIT ASCII
s cMP (SP) ,#25 ;1S IT A CONTROL=-U?
BNE 108 S:BRANCH IF NOT
TYPE ,$CNTLU 2:YES, ECHO CONTROL=U «*U)
20% : ADD #6,5P . IGNORE PREVIOUS INPUT

B8R 19% ;2LET'S TRY IT AGAIN

SEQ 0028
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TTYy INPUT ROUTINE

005616 021627 000015
005622 001022
205624 005766 000004
005633 001403
005632 016677 000002
005640 062706 000006
005644 104401 005211
005650 126727 173225
005656 001003
005660 012777 000100
005666 000002
005670 004767 177164
005674 021627 000060
005700 002420
005702 021627 000067
005706 003015
005710 042726 000060
005714 005766 000002
005720 o0n*/QR
CNi7ce QU6316
005724 006316
005726 006316
005730 005266 000002
005734 056616 177776
0057640 000707
005742 104401 005210
005746 0007290

0C5750 011646
005752 016666 00000«
005760 105777 177476
005764 100375
005766 117766 177472
005774 042766 177600
006002 026627 000004
006010 001013
006012 105777 177444
006016 100375
006020 117746 177440
006024 042716 177600
006030 022627 000021

006036 000750
65627 000004
006046 002407
006050 026627 000004
006056 003003

MACRC M1111

10%:

173244

11%:
T1a%:

000001
177574

15%:
16%:

17¢:

18%:

D 3
24=SEP=-79 16:77 PAGE 61-20

(MP
BNE
TST
BEQ
MOV
ADD
TYPE
(MPB
BNE
MOV
RT]
JSR
(MP
8LT
(MP
BGT
BI(
TST
BEQ
ASL
ASL
ASL
INC
BIS
BR
TYPE
BR

.DSABL LSB

(SP) ,#15
163

4(SP)

11$

2(SP) ,aSwR
#6,SP
LS$CRLF
$INTAG.#1
15%
#100,a87KS

PC,$TYPEC
(SP) , 460
18%
(SP) ,#67
'8%

#60, (SP «

2(SP)

17%

(SP)

(SP)

(SP)

2(SP)
-2(SP) , (SP)
’$

. $QUES
20%

2201S IT A <CR>?

:;BRANCH [F NO

D:YES, IS IT THE FIRST CHAR?
::BRANCH [F YES

;;SAVE NEW SWR

;. (LEAR UP STA(CK

;;ECHO <CR> AND <LFf>
:;RE=ENABLE TTY KBD INTERRUPTS?
;;BRANCH IF NOT

;:RE-ENABLE T1Y 1D INTERRUPTS
:;RETURN

. sECHO CHAR

::CHAR < (02

;;BRANCH JF YES

J;CHAR > 72

;;BRANCH [F YES

J:STRIP=-0OFF ASCII

,21IS THIS THE FIRST (HAR

; ;BRANCH IF YES

;:NO, SHIFT PRESENT

- CHAR OVER T0O MAKE

.. ROOM FOR NEW ONE.
JJKEEP COUNT OF (CHAR

J:SET IN NEW (CHAR

;;GET THE NEXT ONE

J:TYPE ?<CRo<LF>

;s SIMULATE CONTRCOL=-U

""lt."lﬁittltitﬁtl‘ttﬁttﬁt'tt.Qitttﬁ*l’lﬁtﬁ*ttti'itiit."t*..i‘tﬁﬁt.

;*THIS ROUTINE WILL INPU™ A SINGLE CHARACTER FROM THE TTY

;«CALL:
s RDCHR
I RETURN HERE
$SRDCHR: MOV (SP) ,-(SP)
000002 MOV 4(SP),2(SP)
1%: TSTB  @$TKS
BPL 1%
000004 MOVR  a$TKB.,4(SP)
000004 BIC #AC<177> 4 (SP)
000023 CMP 4(SP) ,#25%
SNE I3
>%: TSTB  a$TKS
BPL 2%
MOVB NSTKB, - (SP)
BIC ¥AC177.(SP)
(™MP (SPY+, ‘21
BNE 23
BR 1$
000140 3%: (MP 4L(SP),#140
BLT 4%
000175 ™MP L(SP: ,#175
BGT 49

2 INPUT A SINGLE CHARACTER FROM THE TTY
:sCHARACTER IS ON THE STACK
J;WITH PARITY BIT STRIPPED OFF

2 :PUSH DOWN THE P(
;.SAVE THE PS

J:WAIT FOR

::A CHARA(TER

J:READ THE TTY

J:GET RID OF JUNK [F ANY
;oIS IT A CONTROL=-S?
;.BRANCH [F NO

J:WAIT FOR A CHARA(CTER
;.LOOP UNTIL TS THERE
;.GET CHARACTER

J:MAKE IT 7-BIT ASCII
2218 IT A CONTROL-Q?
;21F NOT DISCARD [T
;oYES, RESUME

;oIS IT UPPER CASE?
;;BRANCH IF YES

;01S IT A SPECIAL (HAR™
; ;BRANCH [F YES

SEQ 0029
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Y INPUT ROUTINE

1039

006060
006066

006070
006072
006076
006102
006104
006106
006110
006114
006116
006122
0061c4
006130
006134
006140
006147
006146
006152
006154
006156
006164
006172
006174
006175
006176
006206
006211
006213
006216
006220
006223
006226
006231

006237

042766
000002

010346
012703
022703
101405
104407
112613
122713
001003
104401
000763
111367
104401
122723
0C 1356
105063
104401
012603

2999
88582

000040

006176
006206

000177
005210
C00044
006174
000015

17727277
005212

000004
006176

MACRO M1111

000004

000002
000004

015
015

123
040
000
116
040
000

A ¥

BIC
RT]

#60,4(SP)

E 3
24=-SEP=79 16:37 PAGE 61-27

;IMAKE T UPPER (ASE
:.G0 BACK TO USER

A2 32X 32 222222222 RRARZARRARASERRR AR RRRERRERRRRRRN 2]

S«THIS ROUTINE WI_L INPUT A STRING FROM THE TTY

c*CALL:
o

.
%
’
- ®
.

SRDL4
25:

10%:

L%
3%:

% :

$TTYIN:
$CNTLU:

$CNTLG:

MSWR :

SMNEW:

LSBITL

RDLIN

RETURN HERE

MOV R3.-(SP)

MOV #ETTYIN,R3
(MP #STTY]IN+8, R3
8LOS [ 3

RDCHR

MOVR (SP)+,(R3)
(MPB #177,(R3)
BNE 3%

TYPE .$QUES

BR 1%

MOVB (R3),9%

TYPE ,9%

CMPR #15 (R3) +
BNE Ve )

CLRR =1(R3)

TYPE LSLF

MOV (SP)+ R3

MOV (SP), Z(SP)
MOV 4(SP),2(SP)
MOV #STTYIN,L(SP)
RT]

.BYTE 0

BYTE 0

.BLkKB 8.

LASCIZ  /72u/<15><12>
LASCIZ /74G/7<15><1 2>
LASCIZ <15><12>/SWR =
LASCIZ / NEW - 7/
BINARY

;JJINPUT A STRING FROM THE T v
;;ADDRFSS OF FIRST (HARA(TER wiLL BE ON THE STA(K
;. TERMINATOS WILL BE A BYTE OF ALL 0°'S

;:SAVE R3

::GET ADDRESS

JcBUFFER FULL?

;;BR IF YES

;.60 READ ONE CHARACTER FROM THE TTY
;sGET CHARACTER

;218 1T A RUBOUT

;;SKIP [F NOT

;cTYPE A '

;2CLEAR THE BUFFER AND LOOP
;cECHO THE (CHARACTER

;s CHECK FOR RETURN
;.LOOP IF NOT RETURN
;;CLEAR RETURN (THE 15)
;;TYPE A LINE FEED
..RESTORE R3
ADJUST THE STACK AND PUT ADDRESS OF THE
FIRST ASCII] CHARA(CTER ON [T

;cRETURN

;:STORAGE FOR ASCII CHAR., TD TYPE
. TERMINATOR

;2RESERVE B BYTES FOR TTY INPUT
2 CONTROL 'V

;;CONTROL "G’
/

TO OCTAL (ASCI]) AND TYPE

AR N2 2RRRRdRRRRRRRARRRARRARRARRARSAERAARANEERN)

:'TH]S ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIG!”
;*OCTAL (ASCII) NUMBER AND TYPE IT.

LI
* B » % » B

MOV
TYPQS

" JBYTE

BYTE

NUM,-(SP)

N
M

'%LIEOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF CIGITS TO TYPE

JINUMBER TO BE TYPED
;;CALL FOR TYPEOUT
J:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
::M=1 DR 0
;3 1=TYPE LEADING ZEROS
..0 SUPPRESS LEALCING ZEROS

SEQ 030




006242
006246
006254
006260
006264
006266
006274
006302
006310
006312
006314
006316
006322
006324
006330

012616

CZMIBD) M9312/1144 UB] 8007
BINARY TO OCYAL (ASCII) AND TYPE

000000
000001
000207
000002

000001
000006
000005

000145

000006
000132
000125
000012

000076
177770

000060
000040
000040
006462
000032

000002

MACRO M1111

000211

000171
000165
000154

000004

;*$TYPON-~=<ENTER HERE TO TYPE OUT WITH THE SAME PARAME IERS AS THE LAST

F 3
26=SEP=79 16:37 PAGE 61-22

;*$TYPOS OR $TYPOC

s*CALL:
o
'-t
'-t

MOV

TYPON

NUM, =~ (SP)

;NUMBER TO BE TYPED
;s CALL FOR TYPEOUT

;*$TYPO(~-=--ENTER MERE FOR TYPEQUT OF A 16 BIT NUMBER

sw(ALL:
"t
"t

$TYPOS:

$TYPOC:
$TYPON:

1%:
2%:

3%

.%:
5¢:

7% :

MOV
TYPOC

MOV
MOVB
MOVR
ADD
BR
MOVB
MOVE
MOVR
MOV
MOV
MOV
MOVR
NEG
ADD
MOVRB
mMovB
MOV
CLR
ROL
BR
ROL
ROL
ROL
MOV
ROL
DE(B
BIC
BNE
787
5EQ
INC
BIS
BIS
MOVB
TYPE
DECR
BGT
BLT
INC
BR
MOV
MOV
MOV
MOV
MOV

NUM, = (SP)

a(SP),~-(SP)
1(SP),SOFILL

(SP)+,$SOMODE +1

#2,(SP;
$TYPON
#1,80FILL
#6, SOMODE +1
#5,$0CNT
R3,-(SP)
R4 ,=(SP)
RS5,~(SP)
$OMODE +1 R4
R4

#6,R4

R4, 3OMODE
$OFilL R4
12(SP) RS
R3

RS

3%

RS

R5

RS

R5,R3

R3

$OMODE

7$
#177770,R3
48

(SP)+ RS
(SP)+,R4
(SP)+ ,R3
2(SP) ,4(SP)
(SP)+, (SP)

;;NUMBEKR TO BE TYPED
;. CALL FOR TYPEOUT

;;PICKUP THE MODE

:;LOAD Z2ERO FILL SWITCH

. oNUMBER OF DIGITS TO TYPE
;;ADJUST RETURN ADDRESS

JSET THE ZERO FILL SWITCH

JSET FOR SIX(6) DIGITS

JSET THE [TERATION COUNT

;SAVE R3

;2SAVE R4

;. SAVE RS

;:GET THE NUMBER OF DIGITS TO TYPE

;SUBTRACT IT FOR MAX. ALLOWED
;SAVE IT FOR USE

JGET THE ZERO FILL SWITCH
;PICKUP THE INPUT NUMBER
;CLEAR THE OUTPUT WORD
JROTATE MSB INTO "'C*’

;GO DO MSB

;;FORM THIS DIGIT

.y U W,

:GET LSB OF THIS DIGIT
JTYPE THIS DIGIT?

;BR IF NO

JGET RID OF JUNK

:TEST FOR O

; s SUPPRESS THIS 0?

;:BR IF YES

;:DON'T SUPPRESS ANYMORE 0°'S
scMAKE THIS DIGIT ASCII
:sMAKE ASCII IF NOT ALREADY
:.SAVE FOR TYPING

::G0 TYPE THIS DIGIT

: ;COUNT BY 1

;«BR IF MORE TO DO

;;BR IF DONE

;o INSURE LAST DIGIT ISN'T A BLANK
;.60 DO THE LAST DIiGIT
::RESTORE RS

;sRESTORE R4

;sRESTORE R3

:2SET THE STA(K FOK RETURNING

SEQ 0031




(ZMIBDO M9312/1144 UB! BOOT
BINARY TO OCTAL (ASCII) AND TYPE

006460 000002
006462 000
006663 000
006464 000
006465 000
006466 000000
1040

006470

' 006470 010046
006472 010146

006474 010246

006476 010346

006500 010446

006502 01054¢€ 4
006504 016646 000022
006510 016646 000022
006514 016646 000022
00652V 016646 00002¢
006524 000002

006526

006526 012666 000022
006532 012666 000022
006536 012666 000022
006542 012666 000022
006546 012605

006550 012604

006552 012603

006554 012602

006556 012601

006560 012600

006562 000002

1043

G : 2
MACRO M1111  24=SEP=79 16:37 PAGE 61-23

RTI ;sRETURN
8%: BYTE O ;s STORAGE FOR ASCII DIGIT
BYTE 0 ;. TERMINATOR FOR TYPE ROUTINE
$OCNT: .BYTE O ;;OCTAL DIGIT COUNTER
$OFILL: .BYTE O ;. JERO FILL SWITCH
$OMODE: .WORD O . :NUMBER OF DIGITS TO TYPE
.SBTTL SAVE AND RESTORE RO-RS5 ROUTINES

::tttttttitttltttttlttttt!t!t‘.ttttt!itttl.ﬁtn"t.tt.ttint.tt.t.l
:*SAVE RO-R5

;«CALL:

s SAVREG

;=*UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:

PRTOP===(+16)

% #0===(+18)

;v +4-==RS

;* +6===R&

;* +8---R3

;*+¢10---R?

;x¢12===R1

;*+14-=-=R0

$SAVREG:
MOV RO,=-(SP) ;;PUSH RO ON STACK
MOV R1.,-(SP) ;2PUSH R1 ON STA(CK
MOV R2,.-(SP) ;sPUSH R2 ON STACK
MOV R3.-(SP) ::PUSH R3 ON STACK
MOV R4 ,=-(SP) ;2PUSH R4 ON STACK
MOV RS ,=(SP) :;PUSH R5 ON STACK
MOV 22(SP) ,~(SP) ::SAVE PS OF MAIN FLOW
MOV 22(SP) ,-(SP) ;:;SAVE PC OF MAIN FLOW
MOV 22(SP) ,-(SP) ;:SAVE PS OF CALL
M?Y 22(SP) ,~-(SP) J:SAVE PC OF CALL
R

:*Reg STORF RO=RS

;«CALL:

o RESREG

$RESREG:
MOV (SP)+,22(SP) ;;RESTORE PC OF CALL
MOV (SP)+,22(SP) JJRESTORE PS OF CALL
MOV (SP)+,22(SP) ;;RESTORE PC OF MAIN FLOW
MOV (SP)+,22(SP) ;;RESTORE PS OF MAIN FLOW
MOV (SP)+ RS ;;POP STACK INTO RS
MOV (SP) + R4 ;.POP STACK INTO R4
MO v (SP)+,P3 ;:POP STACK INTO R3
MOV (SP)+ _R? ::POP STACK INTO RZ2
MOV ‘SP)+ ,R1 ;;POP STACK INTO R1
H?Y (SP)+ RO ;;POP STACK INTO RO
R

.SBTTL TRAP DECODER

2220002822000 0RRARSRRRRRARRSRRRARRRRRRRRRRRRREARRRRRRESR

:*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ''TRAP'' INSTRUCTION
J*AND USE [T TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRE SS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED [T Wlcd

SEQ 0032
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TRAP DECODER SEQ 0033
:+G0 TO THAT ROUTINE.
006564 010046 ’ $TRAP: MOV RO,=(SP) ;2SAVE RO
006566 016600 000002 MOV 2(SP) R0 ;;GET TRAP ADDRESS
006572 005740 TST -(R0O) ; :BACKUP BY 2
006574 111000 MOVB (RO) ,RO ;2GET RIGHT BYTE OF TRAP
006576 006300 ASL RO ;;POSITION FOR INDEXING
006600 016000 006620 MOV $TRPAD(RO) ,RO  ;,INDEX TO TABLE

006604 000200 RTS RO 2.G0 TO ROUTINE

;:THIS IS USE TO HANDLE THE "'GETPRI"' MACRO

006606 011646 $TRAP2: MOV (SP) ,=(SP) 2sMOVE THE PC DOWN
006610 016666 000004 000002 MOV 4(SP),2(SP) ;.MOVE THE PSW DOWN
006616 000002 RT! ;;RESTORE THE PSW

.SB1TL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING AcDRESSES OF THE ROUTINES CALLED
;*BY THE ''TRAP'' INSTRUCTION.

\ : ROUT INE

006620 006606 $TRPAD: .WORD $TRAP? .

006622 (04646 $TYPE  ,;;CALL=TYPE TRAP+1(104401) T1TY TYPEOUT ROUTINE

006624 006266 $TYPOC ;;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)

006626 006242 $TYPOS ;;CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
- 006630 006302 $TYPON ,,;CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
006632 005536 $GTSWR ;;CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING

006634 005466 $CKSWR ;.CALL=CKSWR TRAP+6(104406) EST FOR CHANGE IN SOf T-SWR

006636 005750 $RDCHR ,;:CALL=RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUT INE

006640 006070 SRDLIN ;.CALL=RDLIN TRAP+10(104410) TTY TYPEIN STRING ROUT INE

006642 006470 $SAVREG ;;CALL=SAVREG TRAP+11(104411) SAVE RO-RS ROUTINE
1044 006644 006526 $SRESREG ;:CALL=RESREG TRAP+12{104412) RESTORE RO-RS ROUTINE
1045
1046 sMESSAGES
1047
1048
1049 006646 006662 ROMPTR: ,WORD ROMNUM
1050 G06650 065 070 AROM : LASCII /587 S
1051 006652 064 070 LASCII 748/ S
1052 006654 064 071 LASCII 749/ JEw
1053 006656 065 060 LASCI] 750/ S
1054 006660 055 071 JASCIT 759/ Jew
1055 006662 062 060 ROMNUM: _ASCII 720/
1056 006664 063 065 LASCIL 735/
1057 006666 063 063 ASCII 733/
1058 006670 063 064 LASCII 734/
1059 006672 063 062 ASCID 732/
1060 8822;? 586 277 377 BELL: ASCIZ <207><377><377>
1061 006700 012 015 116 MNORM: . AS(CIZ <12><15>/NO ROMS RESPONDED TO THE SI1ZING ROUTINE/<12><15.

006703 117 040 122




I3
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TRAP TAB. ¢ S€Q 0034
006706 1/ 115 *23
Q06711 040 1¢Q 105
006714 123 120 117
006717 116 104 105
006722 104 040 124
006725 117 040 124
006730 110 105 040
006723 123 1M 132
006736 1M 116 107
006741 040 122 117
006744 125 124 111
006747 116 105 012
006752 015 000

1067




J
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TRAP TABLE SEQ 0035
1064
1065 006754 104 111 101 DRKEAD: .ASCIZ /DIAG. ROM (E20) (FOR 11=44 UBJ: ES8)/ ;»
006757 107 056 040 ‘
006762 122 117 115
006765 040 050 105
006770 062 060 051
006773 040 050 106

006776 117 122 040
007001 061 061 055
007004 064 064 040
007007 125 102 11

007012 072 040 105
007015 065 070 051
007020 000
1066 007021 012 102 117 BRHEAD: .AS(I] <12>/BOOTSTRAP ROM ENTRY POINTS AND DEVICE CODES/<15><12>
007024 117 126 « 123 ¢
007027 124 122 101
007032 120 040 122
007035 117 115 040
007040 105 116 124
007043 122 13] 049
007046 120 177 111
007051 116 124 123
007054 040 101 116
007057 104 040 104
007062 V 105 126 111
007065 103 105 040
007070 103 117 104
007073 105 123 015 \
007076 012
1067 007077 114 117 103 LASCIZ /L0C. NO DIAG. RUN DIAG. DEVICE CODE/
007102 056 040 040 :
007105 040 040 040
007110 040 040 04C
007113 040 040 011
007116 040 116 117
007121 040 104 11
007124 101 107 056
007127 011 122 125
007132 116 040 104
007135 111 101 107
007140 056 011 104
007143 105 126 111
007146 103 105 040
007151 103 117 104

007154 105 000




K
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TRAP TABLE SEQ 0036

1069 007156 120 123 105 PFHEAD: .ASCIZ aPSEUDO POWER-FAIL VECTOR ADR./NEW P(a
007161 105 104 117
007164 040 120 117
007167 127 105 - 122
007172 055 106 101
007175 11 14 040
007200 126 105 103
007203 124 M7 122
007206 040 101 104
007211 122 056 057
007214 16 105 127
007217 040 120 103
007222 000
1070 007223 103 117 125 ER2MSG: .ASCIZ /COULD NOT FIND DEVICE CODE /
007226 114 106 040
007231 116 117 12
007234 040 106 111
007237 116 104 040
007242 104 105 126
007245 1M 103 105
007250 040 103 117
007253 104 105 040
007256 000
1071 007257 106 117 125 ERIMSG: .ASCIZ /FOUND UNEXPECTED DEVICE CODE /
007262 116 104 040
007265 125 116 105
007270 130 120 105
007273 103 124 105
007276 104 040 104
007301 105 26 111
007304 103 105 040
007307 103 117 104
007312 105 040  00C
1072 007315 120 117 127 ER3MSG: .ASCI1 /POWER-FAIL VECTOR ERROR/<15><12>
007320 105 122 055
007323 106 101 11
007326 114 040 126
007331 105+ 103 124
007334 117 122 040
007337 105 120 122
007342 117 122 015
007345 012 _
1073 007346 011 i05 130 ASCIZ / EXPECTED RECIEVED/<155<12>
007351 120 105 103
007354 124 105 104
007357 011 122 105
007362 103 111 105
007365 126 105 104
007370 015 012 000
1074 007373 120 17 127 ER4MSG: .ASCI] /POWER=FAIL DATA ERROR/<15><12>
007376 105 122 055
007401 106 101 11
007404 114 040 104
007407 101 124 101
007412 040 105 122
007415 122 117 122
007420 015 012
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TRAP TABLE

1075 007422
007425
007430
007433
007436
007441
007444

1076 007447
007452
007455
007460
007463
007466
007471

1077 007473
007476
007501
007504
007507
007512
007515
007520
007523
007526
007531
007534
007537
007542
007545
007550

000
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MACRO M1111  24-SEP-79

LASCIZ

CRCMSG: .ASCIZ

PFMSG:  ,ASCIZ

L3
16:37 PAGE 63-1

/ EXPE"TED RECIEVED/<15><12>

/CRC ERROR IN ROM E-/

/COULD NOT DETERMINE POWER-FA[L VECTOR ADDRESS/

SEQ 0037
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TRAP TABLE

1079 007551
007554
007557
007562
007565
007570
007573

1080 Q7575
007600
007603
007606
007611
007614
007617
007622
007625

1081 007627
007632
007635
007640
007643
007646
007651
007654
007657
007662
007665
007670

1082 007672
007675
007700
007703
007706
007711
007714
007717

1083

1084

1085

1086

1087

1088 007722

1090 007722
007724
007726
007730
007732
007734
007736
007740
007742
007744
007746
007750
007752
007754
007756

123

i G P e T P e Y o Y o
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RE

(WP NTaPeP W S Ve lelV, LVEREIVIV, [PV NIV, | (V'
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CO=Raan)—n)

000000
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=22 =
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040
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VINON =200 =2&HNOON=NOOO =
R NNO N 2O O 2 WRICM WD

M
16:37 PAGE 64

MACRO M1111  24-SEP-79
??g NOROMM: _ASCII /NO ROMS TEST ERROR/<15><12>
124
124
122
122
828 ASCIZ / VALUE  ADDRESS/<15><12>
126
125
040
104
105
015
658 SEQMSG: .ASCII <15><712>/ROM SEQUENCE IS INCORRECT AS PER /
121
116
040
040
103
122
124
123
105
}?2 ASCIZ /INSTALLAT]ON PROCEDURE./
124
116
122
105
122
000

-EVEN

;BUFFERS

8BUF 1: .REPT 30
.WORD O
.WORD 0
.WORD O
.WORD 0
.WORD 0
.WORD 0
LWORD O
.WORD 0
.WORD 0
.WORD 0
.WORD 0
.WORD 0
.WORD ©
.WORD 0
.WORD 0

SEQ 0038
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TRAP TABLE

007760
007762
007764
007766
007770
007772
007774
007776
010000
1091 010002

1098

3

- o D d e D e e e d = e D
— ) e d ) b d b
—t
R2oIBIARIRICZS

BUF2:

OCTBUF :
MEST:
MESZ:
ERRMSG:

.4+

“+THE FOLLOWING CODE WAS ADDED IN REV BO:

+
;+''CLEAR'" CLEARS THE NEW LABEL AND BUFFER LOCAT!ONS
X

S+ 'CONT"" AND "‘'CON2'* FILL 'BUF1'* WITH THE CONTINUATION ROM DATA AND
;+SET ERROR FLAGS WHEN NECESSARY

2+ HOLCK1'* AND ‘HOLCK2'* CHECK FOR HOLES TO VERIFY THE POWER FAIL
;+VECTOR ADDRESS; ALSO SET 11/6v INDICATOR WHEN APPL ICABLE
4+

D+ ROMTYP'* AND ‘ROMNM'' FILL THE MESSAGE BUFFER WITH A CONTINUATION ROM
J*MESSAGE AND WITH A ROM DENTIF]CAT]ON MESSAGE

+

+

.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.BLKB
.BLKB
.BLKB
.BLKB

N 3
MACRO M1111  24=SEP=79 16:37 PAGE 64=1

OOOQOOCOOOCOOO

P o S o A
QOO
OCO

SEQ D039
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TRAP TABLE

il d) e e e

NPT TRAR LB SRR R IR 28 e VGG RGN S S8 UR R RUR LB ERNE R RER S o= Ja
2
-
~
S EOHNSERRE LS RS KRB

alelalelslslalaleolelplolalalgloleololelsdlelalols
P Qoo S Qs Siourfer Gr G s S Gher Ganr Soor -G G Gy s Pousr Pusy Qs P Gt
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PIRVPAVNININ) — =8 b b d b b b ek ok b e b d e e

[ Y parquar gy
OO

011300

33
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——t et b b e e e e ) e b b D b e o D e

(V]
~
Len

012700
005020
020027
101774
000207
030167
001001
000207
050167

. 012720

012720
000207
005703
001001
000207
030167
001005
014067
062700
000207
012710
014002
062700
010220
000207
032767
001415
000207
032767
001401
000207
122737
001403
052767
016716
000207
005713
001003
016716
000207
022713
001401
000414
004767
012705
004767
000011
062703
016716
000207
032713
001015
000241
006101
030167
001003
062702

01226¢
012324

001152

001132
000001
122777

001116

001102
000002

000001
»00004

000002
000004

000777

000002
001012

001016
000001
000024
012350
173130

000004
000740

000170

167530
000002

MACRN M1111

167662

167650

173224
001020

EAR:

(L
1%

FfONT:

1%:

(ON2:

1¢-
2%:

HOL(K1:
HOL (K?2:
1$:
END:
ROMTYP:
1 ¥

2%:

ROMNM :
1%:

MOV
(LR
(W
BLOS
RTS
BIT
BNE
RTS
BIS
MOV
MOV
RTS
TST
BNE
RTS
BIT
BNE
MOV
ADD
R1S
MOV
MOV
ADD
MOV
RTS
BIT
BECQ
RTS
8IT
BtQ
RTS
(MP8
BEQ
BIS
MOV
RTS
TST
3NE
MOV
RTS
(mp
BEQ
BR
JSR
MOV
JSR
HT
ADD
MOV
RTS
BIT
BNE
CLC
ROL
BIT
BNE
ADD

#SEQRBUT,
(RO) +
&0,

R1,
’$

~-(RO),
n,

P

”,
-(RO),
n,
RZ,
PC
N,
END

PC

n,

1$

P(
n777,
END

»2,
RETURN.

FINISH,
PL
..

#CONMES,
PC,

8,
RETURN,
P(
#170,
33

R]
R1,
2
‘t .

8 4
24=SEP=-79 16:37 PAGE 65

RO
#FINISH

CONF IN

CONERI
(RQ) +
(RO) +

CONF IN

CONER?
RO

(RO)
R?
RO
(RO +

ROMF IN

ROMF IN

an173224

F' AG
(R6)

(R6)
(R3)

ROMNM
F ILBUF

R3
(R6)

(R3)

RS

RCMF IN
R

;¢SET UP TO CLEAR LOCATIJONS
+

“+ALL CLEAREC?
"+BRANCH If NC
X

" +CONTINUATJON CHIP>

J*BRANCH IF YES

R 2

“+CHIP DOES NOT BELONG HERE-SET ERROR FLAG
“+SET CONTINUATION ROM INDICATOR

+ILLEGAL ROM'S DEVICE CODE --1

*

:+POINTING OVER THIS CHIP?
:+BRANCH IF VES

‘4

S +FONTINUATION CHIP?

: +BRANCH IF YES

:+CHIP IS MISSING-SAVE DEVICE COCE
b 4

M

:+SET CONTINUATION CHIP INDICATOR
:+GET PREVIOUS DEVICE (ODE
:+POINT TO CORRECT LOCA™™ W

:+PUT IV DEVICE CODE

-+

“+A CHIP IN SOCKET #1?
J+BRANCH IF NO

R 2

“+A CHIP IN SOCKET #2°
+BRANCH [F NO

+

:+ARE SWITCHES SET?
+BRANCH IF NO

*+SET 11/60 INDICATOR
*+SET UP ALTERNATE RETURN
+

+ARE WE F INISHED?
+BRANCH [€ NO

+SET UP ALTERNATE RETURN

+

J+CONTINUATION CHIP?

:+BRANCH IF YES

;+]TS A DEVICE CHIP~FIND SOCKET »
J+FIND SOCKET #

;+LOAD MSG INTO BUFFER

+

LY

+

;+POP OVER CONTINUATION CHIP DATA
s ¢SET UP ALTERNATE RETURN

.+

*+BEGINNING A NEW ROM?
*+BRANCH IF NOT

R J

*+POINT TO NEXT SOCKET
“+1S A ROM THERE?
“+BRANCH IF YES

" +POINT TO NEXT MSG

SEQ 0040
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TRAP TABLE

73 011374
011376
011400
011404
011406
0114610
011414

000770
012205
006767
000015
000407
12724
000207

NNNNW
[0 - aTTo AV, P o

011416
011424
011430
011432
011436
011442
011450
011454
011456
1201 011462
1202 011464
1203 011466
1204 011470
1205 011474
1206 011476

012767
005767
001417
016703
013702
012767
032703
001026
062702
000241
006003
000770
005767
001423
012767
012767
000367
016767
105067
000402
011267
004767
000207

RERENCETRIRIRRTZE I
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pury
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(Yl
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jelelelelelo o)
—) ed e w—d )l od
—t ) —d nh D —d
VIVAVIIIALY
bg‘ugf\)—a-a
NONO RO

—t b el b e e ek — S
(A 1aN 1, S1,81, V1,01 V1,V 1,8
— — ] e d oed ok b b
V00 O N o —

1227
1228 011544 012703
1229 011550 012702

8007

173060

000011

000011
000652

000644
012326
000400
000002

000002

000610

001000
010016
000566
000562
176270

000560
172300

012262
173000

C 4
MACRO M'111  24=SEP=79 16:37 PAGE 65-1

000674

167440

16746
000604

176272

’%:

1%:
4%

;+SEQUENCE TEST

B8R
MoV
JSR
(R
BR
MOVB
RTS

18
(R2)+, RS

PC. FILBUF

(%
T,
PC

(R4) +

2 +CONTINUE

;+LOAD ROM D

J+INTO THE MSG BUFFER
.

e
:+LOAD A TAB

xs
L4

;+THIS TEST VERIFIES THAT CONTINUATION CHIPS ARE LGCATED WHERE

;*THEY BELONG,

THAT THERE ARE NO DUPLICATE DEVICE ROMS,

;+THAT THE ROMS ARE IN ALPHABETICAL ORDER, THAT THERE ARE NO
J+HOLES, AND THAT SOCKET #2 HAS A (HIP |F THE PROCESSOR [S AN 11/60.
;+]F THE ONLY PROBLEM IS ALPHABET]ICAL ORDER AND/OR HOLES.

;+THEN A CORRECT SEQUENCE IS DETERMINED AND PRINTED OUT.

J+FIRST, CHECK FOR ILLEGAL
;¢1F ANY ARE FOUND, PRINT ERROR MSG AND EXIT

SEQTST: MOV

1%:

2%:

1%
6%:

;+]F THERE WERE
SEQBRUF :

LISE TSR T I
* + + e

ST
BEQ
MOV
MOV
MOv
BIT
BNE
ADD
CLC
ROR
BR
TST
BEQ
MOV
MOV
SWAB
MOV
CLRB
BR
MOV
JSR
RTS

ENDSEG:
FOR A 'HOLE'',

FILTAB: MOV

MOV

T,
CONER1
Vs 3
CONER1, R3
aWMMESSPT,
# CONONE ,
N2, R3
b1 3

N, R2

R3

1$
CONER?Z
FILTAB
#(ONTWO,
#MEST,
CONERZ2

MES1+2
4 3

(R2), ARG
PC ERRHAN

PC

ARG?

ARG!
CONER2, MEST

R2
ROMERR

ROMERR

CONTINUATION ROM ERRORS

J+SET UP FOR 'ERRHAN''

;+WAS THERE AN ERROR?

;+BRANCH [F NO

;+THE BIT IDENTIFIES THE (HIP
;+POINT TO MSG TABLE

+SET ERROR FLAG

J+IDENTIFY THE ROM FOR PRINTOLT
J+BRANCH [F FOUND T

;+SET UP FOR NEXT ROM MSG

+
J+SET UP TO IDENTIFY NEXT ROM
* 4+

;*WAS THERE AN ERROR?

S +BRANCH [F NO

;+SET ERROR FLAG

;+PASS THIS ADDRESS TO ERRHAN
;+BUILD THE MSG

4+
L

c ¢+

;+REPORT THE ERROR

; +PASS MSG ADDRESS TO "ERRHAN''
s +REPORT ERROR

+
.

NO CONTINUATION ROM ERRORS, B' ILD THE FOLLOWING TABLE:

FIRST DEVICE CODE

# OF CONTINUATION ROMS FOR FIRST DEVICE
SECOND DEVICE CODE
# OF CONTINUATION ROMS FOR SECOND DEVICE

FOURTH (LAST) DEVICE CODE
THE DEVICE CODt WILL BE A O.

#SEQBUF ,
#17300C,

R3
R

J*SET UP TO FILL A TABLE CALLED ‘"'SEQBUF'’
;*POINT TO FIRST ROM

SEQ 0041




C(ZM9BDO M9312/1144 UB] BOOT
TRAP TABLE

1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
177
1278
1279
1280
1281
1282
1283
1284
1285
1286

011554
011560
011562
111564
011570
011572
011576
011600
011602
011606
011612
011616
011620
011622
011624
011630

11632
011636
011640
011644
011650
011652
011654
011656
011660
011662
011664
011666
011670
011672

COO0O0COOOOQLOOC

012700
000241
006100
030067
001404
C30067
001011
011273
062703
062702
030027
001760
000404
005243
062703
000766

012703
010304
062704
020427
101010
005713
001446
005714
001767
021314
001410
V03025
000763
062703
020327
103056
000754
012767
012767

000001

167326
00051¢
000004

000200
000020

000002

012262

000004
012276

000004
012276

002000
010016
' 76066

176064
172102

000200

D &
MACRO M1111  24-SEP=-79 16:37 PAGE 65-2

167174
000374

167120

1%:

2%:

3%.

5%:

4%

MOV
CLC
ROL
BIT
BEQ
BIT
BNE
MOV
ADD
ADD
BIT
BEQ
BR

INC
ADD
BR

ALPH(K
-(R3)
N,

5%

RO

ROMF IN
CONF IN
(R3)
R3

R2
#20

R3

SEQ 0042

.+
-+

J+POINT TO NEXT ROM

;+IS [T A HOLE?

;+BRANCH [F YES

J+IS IT A CONTINUATION (HIP?

J+BRANCH [F YES

;+ITS A DEVICE ROM-PUT DEVICE CODE INTO TABLE
;J+POINT TO NEXT DEVICE CODE LOCATION

J+POINT TO NEX™ ROM

J+ALL DONE?

. *NO=BRANCH

;+TABLE (OMPLETELY BUILT

J+COUNT ONE CONTINUATION (HIFP IN LOCATION
;+POINT TC NEXT DEVICE CODE LOCATION

.+

;+NOW CHECK DEVICE CODES IN "'SEQBUF'’ FOR ALPHABETICAL ORDER AND

;+CHECK FOR "HOLES''.
;AN ERROR MESSAGE AND EXIT.

IF THERE IS A DUPLICATE DEVICE CODE, PRINT
IF DEVICE CODES NEED SORTING

J+AND/OR HOLES FILLING, DO IT AND SET THE SEQUENCE ERROR
ALSO CHECK FOR THE 11/60 SPECIAL CASE.

J+FLAG.

ALPHCK: MCV

1%:
2%:

3%

4%:

5%:
6%.

MOV
ADD
CMP
BH!
TST
BEQ
1S7T
BEQ
MP
BEQ
BGT
BR

ADD

#SEQBUF,
R3,
NG,
R4,

(R3),
3

5%

2%

G,
R3-

9%

1$
#DUPERR,
MMEST,
(R&)
(R4),
MEST1+2
pc:

P(

R3,
R4,
(R2),
(R1),
RO,
(R2),
(R1),
RO,
#SEQERR,
2%

R&
R4
#ENDSEQ

(R&)

R3
#ENDSEQ

ARG
ME ST
ERRHAN

R1

RZ

RO
(R2)+
(R1)+
RO
(R2)
(R1)

R3

ROMERR

ROMERR

;+SET UP TO CHECK ALPHABETIC SEQUENCE N '‘SEOBUF’’
;+WILL BE COMPARING (R3) T0 (R&)
;*WHERE R3 AND R4 POINT TO DEVICE CODE LOCATIONS
;+PAST THKE LAST DEVICE CODE?
;+BRANCH IF YES

:+]S THERE A DEVICE CODE HERE?
;+BRANCH ]F NO

;+1S THERE A DEVICE CODE WERE?
J+BRANCH IF NO

;+1S THE SEQUENCE CORRECT?
;*BRANCH 1F NO=FOUND A DUPLICATE
+BRANCH [F NO-NEED TG 0LO A SHIFT
;+YES-CONTINUE

;+POINT TO NEXT DEVICE CODE

;+ALL DONE?

;+BRANCH [F YES

:+NOT YET

:+SET ERROR FLAG

;+PASS THIS ADDRESS TO '¥RRHAN''
;+BUILD THE MSG

.

.

e
: *REPORT THE ERROR

+

;+SET UP FOR THE SHUFFLE
+*

;+SHIFT THE VALUES

o 4

-
[ 4

©+SET THE SEQUENCE ERROR F.AG
*+CONTINUE SORTING

. L)
+* + *




(ZMSBD0O M9312/1744 UB] BOQT

TRAP TABLE

1287 011772
1288 011774
1289 012000
1290 012002
1291 012006
1292 012010
1293 012072
1294 012020
1295 012022
1296 012026
1297 012030
1298 012032
1299 012034
1300 012036
1301 012040
1302 012046
1303 012050
1304 012054
1305 012056
1306 012062
1307 012064
1308 012070

=S OOOW NI NS W20

N AN AN N N N N AN N N NN
POR) = ccd = edd = b ed b =D

10305
020527
103017
062705
005715
001771
032767
001004
10573/
001401
000422
010301
010502
000743
032767
0014613
005767
00" 366
005767
001405
012701
012702
000724
032767
001001
000207

012767
012767
012700
013702
012704
012705
004767
000015
005710
001004
062700
062702
012767
000310
012067
105067
012205
004767
000015
016705
004767
000011
005720
00405
005340
012767
000760

012276
000004

000032
173224

000002
000212
000200

012262
012266

000200

000004
000002
010416

176214
176212

172250

000100
172236

012350

MACRO M1111  24=SEP-79 16:37
7% MOV R3, RS
8% : c™P RS, #ENDSEQ
BHIS 9%
ADD 7 RS
ST (R§>
BEQ 8$
167076 BIT #32, ROMF [N
BNE 118
TSTB a173224
BEQ 1%
BR 108
118 MOV  R3, R
MOV RS R2
BR 6%
000242 O%: BIT §2. FLAG
BEQ 108
ST SEQBUF +4
BNE 118
TST SEQBUF
BEQ 108
MOV #SEQRLF , R1
MOV #SEQBUF +4, R2
B8R 68
167004 108%: BIT #SEQESR, ROMERR
BNE OUTTAB
RTS PC
:+THE FOLLOWING
“+PRINTED AS AN FRROR MSG BY ' ERRHAN'
000200 OULTTAB: MOV MMEST, ARG
000174 MOV #CR, ARG?
MOV #SEQRUF , RO
MOV SIMESSPT, R2
MOV MEST. R4
MOV NERMESG . RS
JSR PC, F [LBUF
CR
TST (RO)
BNE 1%
ADD ¥, RO
ADD n2, R2
000126 1%- MOV MMES2, BUILD
SWAB (RO)
MOV (RO)+, MES2
( RB  MES2+2
2% : MOV (R2)+, RS
JSR PC, FILBUF
CR
MOV BUILD, RS
JSR PC. F ILBUF
M
ST (RO)+
BEO 3$
DEC Z(RO)
00005¢ MOV N#CONMES, BUILD

BR ‘%

E &
PAGE 65-3

;+SET UP TC SEE IF WE HAVE A "MOLE''
,*END OF TABLE?

J*YES=-THIS WAS NOT A "HOLE''
;+NO=-POINT TO NEXT DEVICE CODE LOCATION
;+1S THERE A ROM HERE?

;*BRANCH IF NO

;+A ROM IN SOCKET #2 ONLY?

;+BRANCH I+ NO

:+11/760 SPECIAL CASE?

:+BRANCH IF NO

;+THE ONLY ROM MUST STAY [N SOCKET #2
;+YES-THERE [S A HOLE THAT (CAN BE FILLED
;*GET READY TO SHIFT THE VALUES
~+FILL IN THE HOLE

;+AN 11/60?

. *BRANCH IF NO

:+1S SOCKET #2 EMPTY®

; +BRANCH [F NO

:+[S SOCKET #1 EMPTY?

:+BRANCH IF YES

J+SET UP TO SHIFT

;+CHIPS #1 AND #2

;+D0 THE SHIFT

;+WAS THERE A SEGCJUENCE ERROR?
;+BRANCH IF YES

o 2
[

ROUTINE BUILDS THE CORRECT SEQUENCE MSG TO BE

;+PASS MSG ADR. TO 'ERRHAN''

;*+PASS THIS TOO

- 4

+*

+START BUILDING THE ERRDR MSG
;+PUT IN THE FIRST PART

M 4

.
L4

.
[

* ¢+

:+IS A ROM [N SOCKET #1?
s +BRANCH [F YES

;+D0 SOCKET #2 ONLY

+
;+SET UP THt DEVICE (ODE PART
* 4+

o
i 2

;+IDENTIFY THE ROM #

R 4

s

.t

.'0

; *ANY CONTINUATION ROMS?

. *BRANCH |F NC

;+COUNT DOWN ONE ROM

;+SET UP FOR C(ONTINUATION MSG
. +CONTINUE

SEQ 0043

:+PUT IN EITHER DEVICE CODE OR (ONTINUATION MS/
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TRAP TABLE SEQ 0044
1344 012266 005710 38 1ST (RO) ; *ANY MORE DEVICE ROMS>
1345 012250 001346 ANE 18 : +BRANCH IF YES
1346 012252 105014 (LRB  (R&) :+MUST END WITH 0 BYTE
1347 012254 004767 171562 JSR PC, ERRMAN : +REPORT THE ERROR
1348 012260 000207 RTS  P( i+
1349
1350
1351 012262 000000 SEQRUF: .WORD 0 ;+FIRST DEVICE CODE
1352 012264 000000 _WORD 0 +# OF CONTINUATION CHI®S FOR FIRST DEVICE
1353 012266 000000 .WORD 0 :+SECOND DEVICE CODE, ETC
1354 012270 000000 _WORD 0 Do
1355 012272 000000 .WORD 0 te
1356 012274 000000 "WORD 0 e
1357 012276 000000 ENDSEQ: .WORD 0 s +FQURTH (LAST) DEVICE CODE
1358 012300 000000 _WORC 0 i+
1359 012302 000000 CONER1: _WORD 0 *+EXTRA CONTINUATION CHIP ERROR FLAG
1360 012304 000000 (ONER2: .WwORD 0 “+MISSING CONTINUATION CHIP FOR THIS DEVICE
1361 012306 000000 RETURN: .WORD 0 :+ALTERNATE RETURN ADDRESS
1362 012310 000000 FLAG:  .WORD 0 “+BIT 1:11/60
1363 012312 000000 CONFIN: _WORD 2 J+CONTINUATION ROM FOUND IND]CATOR
1364 012314 000000 DeVFIN: .WORD 0 *+DEVICE ROM FOUND INDICATOR
1265 012316 000000 ARGl:  .WORD 0 :+PASSES MSG ADR. T0 ' ERRHAN''
1366 012320 000000 ARG2:  .WORD 0 :+PASSES CR OR M1 TO 'ERRHAN''
1367 012322 000000 BUILD: .WORD 0 ;e
1368 012324 000000 FINISH: .WORD 0 * +ALTERNATE RETURN ADDRESS
1370 012326 012340 MESSPT: .WORD  MESTAR
1371 012330 012636 MESS4s4: AROM ses
1372 012332 012652 ARQM2 Pen
1373 012334 012666 AROM3 Pew
1374 012336 012702 AROM:, Paw
1375 012340 012716 MESTAB: ROM “+ASCI] MSG TABLE
1376 012342 012732 ROM? ;e
1377 012344 012746 ROM3 te
1378 012346 012762 ROM& b
1379 012350 11 123 040 CONMES: .ASCIZ /IS A CONTINUATION ROM/
012353 101 040 103
012356 11/ 116 124
012361 111 116 125
012364 101 124 m
012367 117 116 040
012372 122 17 115
012375 000
1380 012376 015 012 101 ERMEST: .ASCIZ <15><12>/A CONTINUATION ROM IS INCORRECTLY LOCATED IN/
012401 040 103 117
012404 116 124 17
012407 116 125 10i
012412 124 111 117
012415 16 040 122
012420 117 115 040
012423 1M 123 040
01246 m 116 103
072431 117 122 122
012643 - 105 103 124
012437 114 131 040
012442 114 117 103
012445 101 124 105 .
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TRAP TABLE

072450 104
012453 116
*381 012455 015
0126460 040
012463 116
012466 116
012471 124
012474 116
012477 117
012502 1
012505 115
012510 123
01513 107
012516 117
012521 104
012524 1M
012527 040
012532 104
1382 012535 015
C12540 110
012543 105
012546 123
012551 040 .
012554 120
012557 103
012562 105
012565 117
012570 127
012573 110
012576 105
012601 103
012604 103
012607 105
383 012611 123
012614 125
012617 103
012622 123
012625 125
012630 040
012633 072
1384 012636 122
012641 040
012644 105
012647 051
1385 012652 122
012655 040
012660 105
012663 051
1386 012666 122
012671 040
012674 105
012677 051
1387 012702 122
012705 040
012710 105
012713 051
1388 012716 122

— ek D A (D) ek —d b (D —b
OOOOMNIE D any s an)
WVHANINANRND O = N NO 2N
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O=OH o=
=500 WnhN

—t et e b QD e s B O O

PR OO0 DOD~ONVE =R
SN OWVMNWNO NWVIONO =0
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115

ERMES?:

ERMESS:

ERMESS:

AROM1 :

AROM? :

AROM3 !

AROMS :

ROM1 :

ASCIZ <15,<12>/A CONTINUATION ROM [S MISSING FOR DEVICE CODE/

CASCIZ <15><12>/THERE [S A DUPLICATE ROM wilTH DEVICE (ODE/

.ASCIZ /SEQUENCE SHOULD BE:/<12>

.ASCIZ /ROM 1(E48) / .
(ASCIZ /ROM 2(E49) / .-
]
(ASCIZ /ROM 3(ESO) / cen
.ASCIZ /ROM 4(ES9) / Lo

CASCIZ /ROM 1(E3S) /

SEQ 0045
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TRAP TABLE ’ SEQ 0046

012721 040 06" S0
012724 105 063 065
012727 051 040 000
1389 012732 122 117 115 ROM2:  .ASCIZ /ROM 2(E33) /
012735 040 062 050
012740 105 063 063 .
012743 051 040 000
1390 012746 122 17 115 ROM3:  .ASCIZ /ROM 3(E34) /
012751 040 063 050
012754 105 063 064 \
012757 051 040 000
1391 012762 122 117 115 ROM&:  .ASCIZ /ROM 4(E32) / -
012765 040 064 050
012770 105 063 062
012773 051 040 000
1392
1393
1394 000001 JEND
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SYMBOL TABLE . SEQ 0047
ABASE = 000000 AROMG 012702 DAFLAG 003376 OVERT 004104 sw02 = 000004
ACDW1 = 000000 AROUND 004374 DDISP = 177570 OVER10 004414 swG3 = 000010
ACOW2 = 00000C ASWREG= 000000 DEVCOD 003164 OVER11 004406 SW04 = 000020
ACPUOP= 000000 ATESTN= 000000 DEVFIN 012314 OVER2 004352 SW05 = 000040
ADDWO = 000000 AUNIT = 000000 DISPLA 001106 OVER9 004402 SWw06 = 000100
ADDW1 = 000000 AUSWR = 000000 DISPRE 000174 PFERR = 000040 SWw0’ - 000200
ADDW10= 000000 AVECT1= 0000C0 DRHEAD 006754 PFHEAD 007156 SW08 = 000400
ADDW1* - 000000 AVECT2= 00000C DSWR = 177570 PFMSG 007473 SWw09 = (01000
ADDW12= 000000 BELL 006674 DUPERR= 002000 PIRQ = 177772 Swl = 000002
ADDW13= 000000 BITO = 000001 EHEADT 004436 PIRQVE= 000240 SWi0 = 002000
ADDW14= 000000 BIT00 = 000001 EMTVEC= 000030 PPFVAR 003400 SWw11 = (004000
ADDW15= 000000 BITO1 = 000002 END 011270 PROMP 002702 SWw12 = 010000
ADDW2 = 000000 BIT02 = 000004 ENDSEQ 012276 PRO = 000000 SW13 = 020000
ADDW3 = 000000 Bi703 = 000010 ERMEST 012376 PR1 = 000040 SWwi4 = 040000
ADDW4, = 000000 BIT04 = 000020 ERMES2 012455 PR2 = 000100 sWw15 = 100000
ADDWS = 000000 BITOS = 000040 ERMES3 012535 PR3 - 000140 sWw2 = 000004
ADDWé = 000000 BIT06 = 000100 ERMESS 012611 PRG = 000200 Sw3 = 000010
ADDWZ = 000000 BI1707 = 000200 ERRCNT 001120 PRS = 000240 Swé = 000020
ADDWB = 000000 BITOB = 000400 ERRHAN 004042 PR6 = 000300 SWS = 000040
ADDWS = 000000 BIT09 = 001000 ERRMSG 010516 PR7 = 000340 sw6 = 000100
ADEV(T= 000000 BIT* = 000002 ERROR = 104000 PS = 177776 SWwZ = 000200
ADEVM = 000000 BIT10 = 002000 ERRVEC= 000004 PSW = 177776 SWw8 = 000400
AENV = 000000 BIT11 = 004000 ERIMSG 007257 PUTMES 003510 SW9 = 001000
AENVM = 000000 BIT12 = 010000 ER2MSG 007223 PWRVEC= 000024 TBITVE= 000014
AFATAL= 000000 BIT13 = 020000 ER3MSG 007315 RDCHR = 104407 TEMP 004630
ALPHCK 011632 BIT14 = 040000 ER4MSG 007373 RDLIN = 104410 TESTAD 003374
AMADR1= 000000 BIT15 - 100000 EXCADD 002676 RESREG= 104412 TIMES 004040
AMADR2= 000000 BIT2 = 000004 FILBUF 004464 RESVEC= 000010 TKVEC = 000660
AMADR3= 000000 8173 = 000010 FILTAB 011544 RETURN 012306 TPVEC = 000064
AMADRG= 000000 BIT4 = 000020 FINISH 012324 ROMCNT 002602 TRAPVE= 000034
AMAMS1= 000000 BITS = 000040 FIRSTA 002674 ROMERR 001110 TRTVEC= 000014
AMAMS2 = 000000 BITé = 00010C FIRSTB 001114 ROMFIN 001116 TYPE = 104401
AMAMS 3= 000000 BIT7 = 000200 FLAG 012310 ROMNM 011350 TYPOC = 104402
AMAMS4 = 000000 BIT8 - 000400 GTSWR = 104405 ROMNUM 006662 TYPON = 104404
AMSGAD= 000000 BIT9 = 001000 HOLCK1 011226 ROMPTR 0066456 TYPOS = 104403
AMSGLG= 000000 BPTVEC= 000014 HOLCK2 011240 ROMTYP 011276 SAPTHD 001122
AMSGTY : 000000 BRHEAD 007021 Hi = 000011 ROM1 012716 SATYC 005240
AMTYP1= 000000 BUF1 007722 I0TVEC= 000020 ROM2 012732 $ATY] 005214
AMTYP2- 000000 BUF2 010002 LASTAD 002700 ROM3 012746 SATY3 005222
AMTYP3- 000000 BUILD 012322 LF = 000012 ROMG 012762 SATY, 005232
AMTYP4= 000000 CALSUM 002604 LOOP 002614 RSTART 002140 $AUTOB 001100
APASS = 000000 CHECKS 002366 MESSAG 001112 R6  =2000006 $8ASE (001212
APRIOR= 000000 CKSWR = 104406 MESSPT 012326 R7  -%000007 $CDW1 001216
APTCSU= 000040 CLEAR 011116 MESS44 012330 SAVREG= 104411 $COw2 001220
APTENV= 000001 CONERT 012307 MESTAB 012340 SCOPE = 000004 $CHARC 005174
APTER1= 000001 CONER2 012304 MEST 010016 SEQBUF 012262 $CKSWR 005466
APTER2= 000002 CONFIN 012312 MCS2 010416 SEQERR= 000200 $CNTLG 006213
APTER3= 000004 CONMES 012350 MFPT = 000007 SEOMSG 007627 $CNTLU 006206
APTER&= 000010 CONONE= 000400 MNORM 006700 SEQTST 011416 $CPUOP 001164
APTSIZ= 000200 CONTWO= 001000 NODATA 002364 STACK = 001100 SCRLF 005211
APTSPO= 000100 CON1 011134 NOROME= 000100 START 001400 $ODWO 001222
ARG1 012316 CON2 011162 NOROMM 007551 STKLMT= 177774 $ODW1 001224
ARG2 012320 (R = 000015 NOROMS 002300 SWR 001104 SCOW10 001246
AROM 006650 CRCERR= 000020 OCADD 004632 SWREG 000176 $ODW11 001250
AROM1 012636 CRCLOP 002622 OCASC 004526 SWw) = 000001 $ODW12 001252
AROM2 012652 CRCMSG 007447 0CTBUF 010006 SWw00 = 000001 $ODW13 001254

AROM3 012666 CRLF = 000200 OUTTAB 01217C Sw01 000002 $ODW14 001256
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SYMBOL TABLE
tODW1S 001260 $ETABL 001156 N tMAMS 3
$ODW 001226 SETEND 001262 tMAMSS
$ODW3 001230 $FATAL 001140 $MBADR
$ODW4 001232 $FFLG 005460 MFLG
$ODWS  0012% $FILLC (05206 SMNEW
$ODW6 001236 $FILLS 005205 $MSGAD
s$ODW7 001240 $GET4L2 002236 $MSGLG
sODW8 001242 $GTSWR 005536 $MSGTY
$ODW9 001244 $HD = 000003 $MSWR
SOEVCT 001146 $HIB 001122 SMTYP1
$DEVM 001214 $INTAL 001101 SMTYP?2
$DOAGN (002256 SLF 005212 MTYP3
$ENDAD 002246 $LFLG 005457 SMTYP4
SENDCT 002222 $MADR1 001170 $NUL L
SENDMG 002265 $MADR? 001174 $OCNT
SENULL 002262 $MADR3 001200 $OMODE
SENV 001156 $MADRSG 001204 $PASS
SENVM 001157 $MAIL 001136 $PASTM
$EOP 002176 sMAMST 001166 $QUES
SEOPCT 002214 mMAaMS? 001172
. ABS. 012776 000

000000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 58280 WORDS ( 228 PAGES)
DYNAMIC MEMORY: 206434 WORDS ( 78 PAGES)
ELAPSED TIME: 00:05:20

(ZM98D0, (ZMIBDO. SEQ/NL : TOC/CRF /=SP=(ZM98D0 ., SM. , (ZMS8D0.

J 4
16:37 PAGE 65-8

001176
001202
001124
005456
006231
001152
001154
001136
006220
001167
001173
001177
001203
005204
006464
006466
001144
001130
005210

P11

$RD(HR
$RDL IN
$RDSZ =
$RE SRE
$RTNAD

005750
006070
000010
006526
002260
006470
000124
177777
000210
160000
001160
001142
005464
005462

= 000001

005202
005207
005200
006564

$TRAP?
$TRP
$TRPAD
$TSTM
$STTYIN
STYPE
STYPEC
S$STYPEX
$TYPOC
$TYPON
$TYPOS
SUNIT
SUNITM
SUSWR
SVECT1
SVECT?2
$S$GETS
$OF ILL
.$X

006606
- 000013
006620
001126
006176
0046646
005060
005176
006266
006302
006242
001150
001132
001162
001206
001210
= 000000
006465
- 001122

SEQ 0048




(ZM98DO

SYMBOL (ROSS REFERENCE

SYMBOL
ABASE
ACDWI
ACDWZ
ACPUOP
ADDWO
ADDW
ADDW10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15
ADDW?Z
ADDW3
ADDW4
ADDWS
ADDW6
ADDW?7
ADDWS8
ADDW9
ADEVCT
ADEVM
AENV
AENVM
AFATAL
ALPHCK
AMADR
AMADR?
AMADR3
AMADRS
AMAMS 1
AMAMS 2
AMAMS 3
AMAMS 4
AMSGAD
AMSGLG
AMSGTY
AMTYP1
AMTYP?2
AMTYP3
AMTYFS
APASS
APR]OR
APT(SU
APTENV
APTER]
APTER?
APTER3
APTERG
APTSI?
APTSPO
ARG1

(REATED BY MACRO ON 24-SEP-79 AT 16:40 PAGE 1

VALUE

{1 T T O I O O O O O VA 1 T T L O T I I B I N T A T 1}

"Hu

o

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
GG0000
000000
000000
000000
000000
011632
000000
000000
000000
000000
000000

000004
000010
000200
000100
012316

REFERENCES
61-469
61=-469
61469
61~469
61-469
61=469
€1-469
61-469
61-469
61-469
61-469
61-469
61-469
61=469
61=469
61-469
61-469
61-469
61-469
61-469
61=-469
61-469
61469
61-469
61-469
65-1242
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61-1036
61-1036

#61-436

#61-437

#61-438

#61-439
61-6472
61-1036
61-904

61-469
61-469
61-469
61-469
61-469
61-469
61-669
61-669
61-669
61-469
61-469
61-469
61469
61-469
61-469
61469
61469
61-469
61-466
61-469
61-469
61-469
61469
61-469
61-469

#65-1253

61-469
61469
61-469
61-469
61-469
61-469
61-469
61-469
61-469
61469
61-469
61-469
61-469
61-469
61-469
61~469

#61-1037
61-1037

61-666
61-678
61-689
61-695

#61-1037
61-1037
*65-1207

CREF

#61-1037

#61-10?

4
*65-1212  +65-1271  =65-1317

#65-1365

SEQ 0049




CZMIBDO

SYMBOL (CROSS REFERENCE
SYMBOL VALUE
ARG? 012320
AROM 006650
AROM1 012636
AROM?2 012652
AROM3 012666
AROMS, 012702
AROUND 004374
ASWREG = 000000
ATESTN = Q00000
AUNIT = 000000
AUSWR = 000000
AVECT1 = 000000
AVECTZ2 = 000000
BELL 006674
BITO = 000001
BITOO = 000001
BITOM = 000002
BITO2 = 000004
BITO3 = 000010
BITO4 = 000020
BITOS = 000040
BITO6 = 000100
BITO7 = 000200
BITO8 = 000400
BITO9 = 001000
BIT1 = 000002
BIT10 - 002000
BIT11 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 = 040000
BIT1S = 100000
BITZ2 - 000004
BIT3 - 000010
BIT4 = 000020
BITS = 000040
BIT6 - 000100
BIT7 = 000200
BIT8 = 000400
BIT9 = 001000
BPTVEC = 000014
BRHEAD 007021
BUF1 007722
BUF 2 010002
BUILD 012322
CAL SUM 002604
CHECKS 002366
CKSWR - 104406
CLEAR 011116
CONER1 012302
CONERZ 012304
CONF IN 012312

CREATED BY MACRO ON 24-SEP-79 AT 16:40

REFERENCES
61-903
61-480
65-1371
65-1372
65-1373
65-1374
61-940
61-4€9
61-469

1-469
61-469
61-469
61-469
61-884

#61-432

#61-432

#61-432

#61-432

n61-432

#61-432

#61-432

#61-432

#1432

RE61-432

#61-432

#61-432

#61-432

#61-432

#61-432

H61-432

#61-432

#61-432

#61-432

#61-432

#61-432

#61-432

#61-432

NE1-4632

#61-432

#61-4632

#61-432
61-816
61-485
61-686

*65-1329
61-571
61-525

#61-1043
61-491

*65-1124

*65-1133

*61-512

*65-1192
#61-1050
#65-1384
£55-1385
~05‘1386
#65-1387
61-943
61-469
61-469
61-469
61-469
61-469
61-469
#61-1060

61-4632
61-432
61-432
61-432
61-432
61-432
61-432
61-432
61-632
61-432

61-881

61-885
61-651

#62-1066
61-658
61-692
65-1336
61-584

#61-565

#65-1116
65-1193
65-1204
65-1121

*65-1318

#61-945

61-672
61-782
*65-1342

#61-607

65-1195
*65-1208
65-1131

PAGE 2
CREF

#65-~1366

61-726
61-783
#65-1367

#65-1359
65-1209
65-1235

61-806 #64-1088
61~789 61-790 61-846
#65-1360

#65-1363

61-850

#64-1091

SEQ 0050

»




(ZMo8D0 CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
CONME S 012350
CONONE = 000400
(ONTWO = 001000
CON1 011134
CONZ 011162
CR = 000015
CRCERR = 000020
CRCLOP 002622
CRCMSG 007447
CRLF = 000200
DAF LAG 003376
DDISP = 177570
DEVCOD 003164
DEVF IN 012314
DISPLA 001106
DISPRE 000174
DRHEAD 006754
DSWR = 177570
DUPERR = (02000
EHEADT 004436
EMTVEC = 000030
END 011270
ENDSEQ 012276
ERMEST 012376
ERMES? 012455
ERMES3 012535
ERME S4 012611
ERRCNT 001120
ERRHAN 004042
ERRMSG 010516
ERROR = 1046000
ERRVEC = 000004
ERTMSG 007257
ERZMSG 007223
ER3MSG 007315
ER4MSG 007373
EXCADD 002676
F ILBUF 004464
FILTAB 011544
FINISH 012324
FIRSTA 002674
FIRSTB 001114
FLAG 012310
GNS TR RAR
GTSWR = 104405
HOL (K1 011226
HOL (K2 011240

65=-1160
#61=444
#61-645
61-738
61-758
#61-432
61-1036
#61-440
#61-612
61-963
#61-432
61-733
#61-432
61-645
*61-516
#61-461
#61-449
61-809
#61-432
#61-446
61-890

#61-432

65-1142
65-1256
61-967
61-968
61-969
65-1322
#61-466
61-547
65-1213
61-879
#61-432
#61-432
61-959
61-960
61-961
61-962
61-569
61-810
61-931
65-1205
*61-822
61-570
#61-464
*65~-1149
61-449
61-1043
61-1043
61-473
61-781
61-788

#61-959

65-1148
65-1267
#65-1380
#65-1381
#65-1382
#65-1383
61-880
61-576
65-1275
61-946

61-472
#63-1071
#63-1070
#63-1072
#63-1074

61-578

61-817
#61-977
#65-1228

65-1118

61-577

61-507

65-1301

61-449

61-1043

61-1043
#61-1043
#65-1141
#65-1144

MACRO ON 24-SEP-79 AT 16:40
REFERENCES

#65-1379

61-818
65-1176
61-588

61-473

61-760

61-472
#61-726
#65-1364
*61-472

ol=472

#65-1150
65-1288

61-589
65-1347
61-950

61-472

61~591
61-828
65-1161

65-1154
61-590
61-734
#65-1362
61-473
61-1043
61-1043

PAGE 3
CREF

61-1036
#61-766

#65-1357

61-651
#64-1096
61-472

61-622
61-835
65-1175

#65-1368
61-594

61-849
65-1324

61-1036

61-667

61-492

#61-631
61-848
65-1323

61-857
65-1335

61-679

61-493

61-853
65-1334

#61-630

-104
~104

61-898

61-690

61-505

51-897
65-133/7

61-1043
61-1043

61-95>

61-696

61-905

61-1043
61-1043

61-981

#61-878

61-927

61-1043
61-1043

SEQ 0051




(ZM3I8D0O

SYMBOL CROSS REFERENCE
ALUE .

SYMBOL
M1

I0TVEC
LASTAD
LF
LOOP
ME SSAG
MESSPT
ME SS&4
MESTAB
ME S1

MES?

VM PT

MNORM
NODATA
NOROME
NOROMM
NOROMS
OCADD

OCASC

OCTBUF
OUTTAB
OVER

OVER10
OVER
OVERZ
OVER9
PFERR
PFHEAD
PFMSG
PIRQ

PIRQVE
PPF VAR
PROMP

PSW
PUTMES
PWRVEC
RDCHR
RDL IN
RESREG
RESVEC
RE TURN

v

(I ¥ Y O T B B 1

nit nn

CREATED BY MACRD ON 24-SEP-79 AT 16:40

000011

000020
002700
000012
002614
001112
012326
012330
012340
010076

010416
000007
006700
002364
000100
007551
002300
004632
004526
010006
012110
004104
004414
004406
004352
004402
000040
007156
007473
177772
000240
003400
002702
000000
000040
000100
000140
000200
000240
000300
000340
177776
177776
003510
000024
104407
104410
104412
000010
012306

REFERENCES

#61-432

61-1036

n61=432
61-568
#61-432
#61-610
#61-463
61-479
61-479
65-1370
61-647
65-1321
61-654
#61-470
61-540
61-542
#61-442
61-965
61-523
61-827
61-926
61-487
65-1311
61-886
61-887
61-938
¢1-937
*61-889
#61-441
61-847
61-964
n61-632
#61-432
61-648
61-528
H61-432
#61-432
#61-432
#61-4632
#61-432
#61-432
#61-432
#61-432
n61-432
#61-432
61-646
#61-432
61-1038
#61-1043
61-955
#61-432
*61-780

61-829
61-1036

61-579
61-824
61-626
61-655
61-820
#65-1371
#65-1375
#64-1094

#64-1095
616476
#61-1061
#61-557
61-546
#64~1079
#61-540
61-834
61-930
61-996
#65-1317
#61-888
#61-951
61-944
#61-939
#61-947
61-649
#63-1069
#63-1077

61-684
#61-643

61-432
61~-653
#61-1043
#61-1043

*61-787

61-836
65-1162

61-592
61-858
65-1196

65-1207
65-1329

61-852
#61-996
61-1001

#61-949

61-792

#61-778

#61-801

*61-821

PAGE &
CREF

61-840
65-1178

61-625
61-934
65-1320

*65-1209
*65-1331

#61-1026

61-1028
61-1008

61-899

65-1150

61-854
65-1192

#61-632
61-982
#65-1370

*65-1210
*65-1332

61-1010

61-941

61-1036

65-1271

#64-1093

65-1164  #65-1361

61-932

61-1036

*65-1273

61-977

*65-1274

61-979

65-1317

SEQ 0052




8 5

(Z2"9800 CREATED BY MACRO ON 24-SEP=79 AT 16:40 PAGE S

SYMBOL CROSS REFERENCE (REF SEQ 0053

SYMBOL VALUE REFERENCES

ROMCNT 002602 61-565 61-566 61-581 $1-582 #61-598 61-912

ROME RR 001110 #61-462 61-546 61-57S 61-588 61-649 61-666 61-678 61-689 61-695
61-792 61-888 61-889 61-899 61-901 61-908 61-910 61-941 61-954
*65-1197  «65-1206 +65-1270 *65-1285 65-1310

ROMF [N 001116 #61-465 61-489 61-501 *61-513 61=515 61=521 61=-566 61-582 61-728
61-939 65-1141 65~1144 65-1170 65-1233% 65-1293

ROMNM 011350 65-1158 65~1159  #65-1166

ROMNUM 006662 61-1049 #61-105S

ROMPTR 006646 61480 61-913 #61-1049

ROMTYP 011276 61-825 #65-1152

ROM1 012716 65-1375  #65-1388

ROM? 01273%2 65-1376  #65-1389

ROM3 012746 65-1377  #65-1390

ROM, 012762 65-1378  #65-1391

RSTART 002140 61-452 #61-521 61530

R6 -2000006 #61-432 1492 *61=504 *61-505 61-801 61-860 61-863 61-925 61-929
61-977 61-986 *61-1026 *61=-1029 65-1150 65-1154 65-1164

R?7 - 2000007 #61-432

SAVREG = 104411 61-878 261-1043

SCOPt = 000004 #61-432

SE QBUF 012262 65-1116 65-1228 65-1253 65-1303 65-1305 65-1307 65-1308 65-1319  #65-13%1

SEQERR - 000200 #61-443 65-1285 65-1310

SEQMSG 007627 61-966 »64-1081

SEQTST 011416 61-529 #65-1192

STACK - 001100 n61=-432 61=472

START 001400 61=-449 00400 #61-43%2 61632

SWO9 - 001000 #61-432 61-432 -

Sw1 - 000002 #61-432

Swi0 = 002C00 #61-432

Sw11 - 004000 #61-432

SW12 010000 #61-432

Sw13 = 020000 #61-432

SWi4 - 040000 #61-432

Sw15 = 100000 n61-432

Sw’ = 000004 614632

Sw3 - 00001C #61-432

Swé 000020 #61=432

SWS 000040 861432




ZMIBDO (REATED BY MACRO ON 24-SEP-79 AT 16:40 PAGE 6

SYMBOL (ROSS REFERENCE CREF SEQ 0054

SYMBOL VALUE REFERENCES

SW6 = 000100 #61-432

Sw? = 000200 #61-432

Sw8 = 000400 #61-432

SW9 = 001000 #6143

TBITVE = 000014 n61-432

TEMP 006630 61-1002 61-1006 61=-1012 61-1014 61-1016 #61=-1019

TESTAD 003374 61=507 61-508 61-510 61=-517 61=519 61=730 61-73%1 ¢1-732 61=-734
6}-;32 61=-7464 61-745 61-746 61=748 61=749 61=749 61=750 6'-761
#61-76

TIMES 0046040 61-490 61-802 61-805 #61-865

TKVEC = 000060 #61-432

TPVEC = 000064 #61-432

TRAPVE = 000034 #61-432 61-472 61=472

TRTVEC = 000014 #61-432

TYPE - 1064601 61-473 61-530 61-530 61-540 61-861 61-883 61-1036 61-1038 61-1038
61-1038 61-1038 61-1038 61-1038 61-1038 61-1038 61-1038 61-1039 #61-1063

TYPOC = 104402 61-1038 #61-1043

TYPON = 104404 #61-1043

TYPOS = 104403 #61-1043

$APTHD 001122 61-468 #61-468

SASTAT = wavenw 61-1037 61-1037

SATY( 005240 61-1037 #61-1037

SATY 005214 61-945 #61-1037

$ATY3 005222 61-949 61-1036 #61-1037

SATYS 005232 #61-1037

$AUTOB 001100 #61-457 *61-473 61-1038 61-1038 61-1038

$BASE 001212 #61-469 61-685

$CDW1 001216 #61-409 61-691

$CDW?2 001220 #61-469

$CHARC 005174 *61-1036 +61-1036 61-1036 +61-1036 #61-1036

$CKSWR 005466 #61-1038 61-1043 61=-1043

SCMTAG - wwwwew 61-472 61-472

$CNTLG 006213 61-1038 #61-1038

$CNTLU 006206 61-1038 #61-1038

$CPUOP 001164 #61-469

$CRI F 005211 61-1036 61-1036 61-1036 #61-1036 61-1038 61-1038 61-1038

$C A0 001222 #61-469 61-659 61-671

$ODW1 001224 #61-469

$ODW10 001246 #61-469

$ODW1 1 001250 #61-469

$ODW12 001252 #61-469

$0DW13 001254 #61-469

$DDW14 001256 #61-469

$ODW15 001260 #61-469

$ODW2 001226 #61-469

$0DW3 001230 #61-469

$ODW4 001232 #61-469

$ODWS 001234 #61-469

$DDW6 001236 #61-469

$ODW?7 001240 #61-4L69

$D0DW8 001242 #61-469

$ODWS 001244 #61-469

va



( ZMIBDO

SYMBOL CROSS REFERENCE
SYMBOL VALUE
$OEV(TY 001146
$DEWM 001274
$DOAGN 002256
SENDAD 002246
$ENDCT 002222
$ENDMG 002265
SENUL L 002262
SENV 001156
SENVM 001157
$EOP 002176
SEOP(T 00221«
$E TABL 001156
$E TEND 001262
SFATAL 001140
$FFLG 005460
$FILLC 005206
$FILLS 005205
$GET42 002236
$GTSWR 005536
$HD = 000003
$HIBTS 001122
$INTAG 001101
$LF 005212
$LFLG 005457
$MADR? 001170
$MADR? 001174
$MADR3 001200
SMADRS 001204
SMAIL 001136
SMAMS 1 001166
SMAMS 2 001172
SMAMS 3 001176
SMAMS 4 001202
$SMBADR 001124
SMFLG 005456
SMNE W 006231
$MSGAD 001152
MSGLG 001154
MSGTY 001136
MSWR 006220
MTYP1 001167
MTYP? 001173
sMTYP3 001177
MTYPS 001203
SNUL L 005204
$OCNT 006464
$OMODE 006466
$PASS 001144
SPASTM 001130
$QUES 005210
$RDCHR 005750
$RDDE( ' 223X%,

(REATED BY

REFERENCES
#61-469
861469
61-530
61-454
61472
61-530
61-530
#51-469
#61-669
61-524
*61-472
#61-469
61-468
#61-469
*61-1037
61-1036
61-1036
#61-530
#61-1038
61-430
#61-468
#61-458
61-1036
*61-1037
#61-469
#61-469
#61-469
#61-469
61-468
#61-469
#61-469
#61-469
#61-469
#61-468
*61-1037
61-1038
#61-469
#61-469
H61-469
61-1038
#61-469
#61-469
#61-469
#61-469
61-1036
*61-1039
*61-1039
#61-469
#61-468
61-1036
#61-1038
61-1043

61-530
61-473
#61-530
#61-530
#61-530
61-473
61-472
61-527
#61-530

#61-469

*61-1037

*61-1037
61-1036
61-1036

61-1043
61-430

61-1038
61-1036
#61-1037

61-468

61-1037
#61-1038
*61-1037
*61-1037

61-1037
#61-1038

61-1036
*61-1039
*61-1039
*61-472

61-1036
61-1043

MACRO ON 24=SEP=79 AT 16:40

#61-530
#61-530

61-936
61-643
#61-530
61-530

61-1037
61-1036
#61-1036

61-1043
61-430

61~1038
#61-1036

#61-469

*61-1C37
61-1037
*61-1037

61-1036
#61-1039

61-1039
+61472

#61-1036
61~1043

PAGE 7
CREF

oo
Ny .
[ |
— —
QO
oo

+6"=1047
#61-1036

61472

#61-1037

61-1037

#61-1036

«61-1039
61-526

61-1038

oo
— —a

'
- —

OO
o~

#61-1037

61-1038

61-473

*61-1037

*61-1039
*61-530

61-1038

61-1037
61-1037

61-1038

61-1036

#61-1039
*61-530

61-1038

61-530
61-1038

61-530

SEQ 0055




L’ E 5

(ZM98D0 CREATED BY MACRO ON 24-SEP=79 AT 16:40 PAGE 8

SYMBOL CROSS REFERENCE CREF SEQ 0056

SYMBOL VALUE REFERENCES

$RDL IN 006C70 #61-1038 61-1043 61-1043

SRDO(T = woveer 61-1043

$SRDSZ = 000010 #61-1038 61-1038

SRE SRE 006526 #61-1040 61-1043

SRTNAD 002260 #61-530

$R2A = annvew 61-1063

$SAVRE 006470 #61-1040 61-1043 61-1043 .

$SETUP = 000124 #61-450 61-450 #61-45C 6 =450 #61-4650 61-450 #61-450 61=47° 61=-477
61=472 61=472 61=472 61=472 61=472 61-472 61=472 61=472 61=47/7
ul=472 61 473 61-473 61-473 61-530 61-530 61-1038 61-1038

sSTUP - 1727777 #61-450 #61-450 61-450 #61-450 #61=450 61-450 #61-450 #61-450 61-450

$SVP( = 000210 #61-454 61-454

$SWR = 160000 61-630 #61-43C 61-431 61-431 61-631 61-431 61-43) 61=-431 61-4631
61-431 61-472 61-530 61-530 61-530 61-530 61-530

$SWREG 001160 #61-469 61-472

$TESTN 001142 #61-469

$TKkB 005464 61-1036 61-1036 61-1038 61-1038 #61-1038 61-1038 61-1038 61-1038 61-1038

$TKS 005462 g]-}ggg 61-1036 61-1038 61-1038 #61-1038 61-1038 61-1038 61-1038 61-1038

I-

$TN = 000001 61-4320 #61-630

$TPB 005202 61-1036 61-1036 61-107%5 #61-1036

$TPFLG 005207 61-1036 01-1036 61-1036 #61-1036

$TPS 005200 61-1036 61-1036 61-1036 #61-1036

S TRAP 006564 61-472 #61-1043

$ TRAP? 006606 #61-10463 61-1043

$TRP - 000013 #61-1043 61-1043 61-1043 61-1043 61-1043  #61-1043 61-1043 61-1043 61-1043
61-1043  #61-1043 61+1043 61-1043 61-1043 61-1043  #61-1043 61-1043 61-1043
61-1043 61-10643  #61-1043 61-1043 61-1043 61-1043 61-10643  #61-1043 61-1043
61-1043 61-1043 61-1063  #61-1043 61-1043 61-1043 61-1043 61-1043 #61-1043
61-1043 61-1043 61-1043 61-1043 #61-1043 61-1043 61-1043 o1=1043 61-1043
#51-1043 61-1043 61-1043 61-1043 61-1043  #61-1043

$TRPAD 006620 61-1043 #61-1043

$1STM 001126 #61-468

$TTYIN 006176 61-1038 61-1038 61-1038 #61-1038

STYPBN = sewwer 61-1043

STYPDS - wenwern 61=-1043

$TYPE 004646 #61-1036 61-1037 61-1043 61-1043

STYPEC 005060 61-1036 61-1036 61-1036 #61-10%6 61-103¢ A1-1038

$TYPEX 005176 61-1036 61-1036 #61-1036

$TYPOC 006266 #61-1039 61-1043 61-1043

$TYPON 006302 61-1039 #61-1039 61-1043

$TYPOS 006242 #61-1039 61-1043

SNIT 00115vu #61-469

SUNITM 001132 #61-468

$SUSWR 00162 #61-4669

SVECT] 001206 N61-469

$VE(CT? 001270 #61-469

$$GET4 - 000000 #61-530 61-530

$OF ILL 006465 *61-1039 *61-1039 61-1039 #61-1039

.SASTA rreves 61-103%7 61-10%7

. X 001122 #61-468 61-468
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MACRO CROSS REFERENCE CREF SEQ 0057

MACRO NAME REFERENCES

COMMEN #18-1530 #61-432

ENDCOM #18-1542 #61-432

ESCAPE #20-1658 #61-432

GETPR] #13-1232 #51-432

GE TSWR N22-1729 #61-432 #61-473 #61-47%

MULT #63-46409 #61-43?

NEWTST #19-1589 #61-432

POP #26-2107 #61-427 #61-4632 61-1037 61-1037 61-1040 61-1041

PUSH #26-2099 #61-427 N61-632 61-1037 61-1037 6£1-1037 61-1040 61-1042

REPOR™ #56-5368 #61-427 #61-432

SETPR] #12-1250 #61-432

SETTRA '6}-}82§ 61-1043 61-1063 61-1043 61=1043 61=1043 61=-1043 61=1043 61=1043 61-1043
6 -

SETUP #14-1306 n61-432 #61-672

SKIP #21-1692 #61-432

SLASH #17-1482 #61-432

SPA(CE #61-420 n61-432

STARS #16=-14651 #61-426 n#61-432 61-43% 61-6435 61=-4654 61-4¢8 61-468 61-468 61-469
61-530 61-1036 61-1037 . 61-1038 61-1038 61-1038 61-1038 61-1039 61=1040 61-1043

SWRSU #15-14620 #61-632 n61=-472 NE1=472 ,

TRMTRP #61-1043

TYPBIN #25-2043 #61-432

TYPDE( #25-2013  #61-432

~ YPNAM #23-1783  #61-427 #61-632 n6'-473

TYPNUM #25+«1980 #61-432

TYPOCS #25-1633 #61-432

TYPOCT #25-1896 #61-432 #61-1038

TYPTXT #24-1850 #61-432

$$ESCA #20-1671 #61-632

SINEWT #19-1625 #61-432

$ESET #2;-%82% 61-1043 61-1043 61-1043 61-1043 61=1043 61=1043 61=1043 61=1043 61=1043

$SSETM #61-472 61-472

$$SK]P #21-1705  #61-432

.EQUAT #4-180 #61-426 61-432

.EQUIV #61-416 n61-4629 N61-432 261-432 #61-432 N61-432 NET=432 l61-43§ - #61-432 261-4632
#61-432 #61-432 2#61-432 R61-432 »61-432 n61-432 261-432 #61-43¢ #61-432 #61-432
#61-432 #61-432 #61-432 #61-432 #61-432

.HEADE n2-54 #61-427 61-430

KT #5-323

LSETUP #10-1184  #61-425 #61-450

.SWRH] #3-96 n61=427 61-43%1

.SWRLO #61-431

LSACTI #52-4977  #61-427 #61-454

.SAPTB #53-5021 #61-426 61-469 L

.SAPTH #54-5277 #61-426 61-468

.SAPTY #57-5452 #61-426 #61-1037

.SASTA #55-5323  #61-425

.SCAT( #7-909 #61-425 61-449

JSCMTA #9-1020 #61-6425

.$0B2D #4L6-4607

.$DB20 #4LB=473C




(Z™M9BDO (REATED BY
MACRO CROSS REFERENCE
MACRO NAME REFERENCES
S0V #45-4510
.SEOP #27-2166
.$ERRO #29-2647
.SERRT #30-2842
SMULT BLL=4447
. $POWE #60-4159
. SRAND NL1-4234
.SRDDE #37-3830
.SRDOC #36-3739
.SREAD #35-3344
.SR2A? #51-4874
.SSAVE #38-3905
.3582D Ne7-4691
.$SB20 #L9-4792
.$SCOP #28-2401
.$SIZE R62-4287
.$SUPR #50-4830
.STRAP #39-4007
.$TYPB #34-3237
.$TYPD #33-3160
$TYPE #31-2929
.$TYPO #32-3064
.$40CA #8-948

1170

#o-507

861 =025

n61-428
#61-425

#1427

#E1-425
#6428

MACRO ON 24=SEP=79 AT 16:40

#¢1=530

61-1038
61-10490

#671-1063

61=-1C36
#61-1039

PAGE 10
CREF

G 95

SEQ 0058




