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ABSTRACT

THIS PROGRAM VERIFIES THE ROM INFORMATION FOR THE M9312 BOOTSTRAP
TERMINATOR. IT HARS TWO MODES OF OPERATION; STAND-ALONE MODE
WHICH REQUIRES OPERATOR INTERVENTION AND APT-MUDE.

REQUIREMENTS

HARDWARE

ANY PDP-11 UNIBUS PROCESSOR WITH CONSOLE TERMINAL AND/OR HARDWARE
SWITCH REGISTER

M3312 BCOT STRAP TERMINATOR
4K MEMORY

SOF TWARE
THIS PROGRAM REQUIRES THAT THE CORRECT OPERATION OF THE

PROCESSOR, MEMORY AND CONSOLE TERMINAL HAVE BEEN VERIFIED BY THE
APPROPRIAYE DIAGNOSTICS.

LORDING AND STARTING PROCEDURES

LORD THE PROGRAM BY ANY OF THE STANDARD PROCEDURES FOR ABSOLUTE PROGRAM FORMRTS.
STARTING ADDRESS

200- DO CRC VERIFICATION AND SIZING

RESTART RADDRESS
204~ RESTART WITHOUT SIZING

SPECIAL ENVIRONMENTS

THIS PROGRAM IS APT COMPATIBLE SEE SECTION FOR_ETABLE SET-UP.
FOLLOW STANDARRD APT PROCEDURES FOR LOACING AND STARTING.

OPERRTING PROCEDURES
OPERATIONAL SWITCH SETTINGS
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THE PROGRAM DESIGNED TO USE THE HARDWARE SKKITCH REGISTER
HgﬁEVEgGRIF I?HI% REGISTER IS NOT AVAILABLE THE PFOGRAM WILL USE
LOCATION 176 AS THE SWITCH REGISTER.

S 15=1 OR UP-- HALT ON ERROR
SW 13=1 OR UP-- INHIBIT ERROR TYPEOUTS
SW 10=1 OR UP-- BELL ON ERROR

EXECUTION TIMES

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

APT PROCEDURES

THERE ARE TWO CHOICES WHEN RUNNING UNDER APT. IF THE SIZE BIT
(BIT 7-SENVM) 1S CLERR THE_ PROGRAM_ WILL OPERATE IN NORMAL
R OMPARE  PERANE TERS (ERONC THE - B5ARD T0 THE CONTENTE OF O e TaBLE"
T0 USE_THE APT COMPARSION THE BORECTHE erRaCe MOST BE SET CUP I

SENV: DON’T_CRRE
SENVM: 200 OR 240
SSWREG: DON’T_CARE
SUSUR: NOT USED
SCPUOP: NOT USED
SMAMS 1 NOT USED
SMTYP1 NOT USED
SMADR1 : NOT USED
$MAMS2 NOT USED
SMTYP2 NOT USED
SMADR2 NOT USED
NOT USED
SMTYP3 NOT USED
SMADR3 NOT USED
SMAMSHY NOT USED
SMAMSY NOT USED
SMTYPY NOT USED
SMADR4 NOT USED
SVECTI NOT USED
SVECT2: NOT USED
$BASE PSEUOO POWER-FAIL VECTOR RDDRESS
SOEVM: NOT USED
SCCul: CONTENTS OF ADDRESS IN SBRSE
$CDuW2: NOT USED
$ODWO: DEVICE CODES EXPECTED

FIRST LETTER/SECOND LETTER

g% CGCO3
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S.C SUBROUTINE ARBSTRACTS

5.1 NOROMS
THIS ROUTINE IS CALLED ONLY IF NO ROMS WERE FOUND DURING SIZING
IT DOES READ OF ALL BOOTSTRAP ROM ADDRESSES AND COMPARES THE
CONTENTS TO A KNOWN EXPECTED VALUE.

§.2 CHECKS
THIS ROUTINE SETS UP THE FIRST, LAST AND EXCEPTION ADDRESSES FOR
THE "CALSUM" SUBROUTINE. IT RECIEVES THE CALCULATED CHECKSUM FROM
"CALSUM™ AND COMPARES IT AGAINST THE GOOD CHECKSUM TO DETERMINE
CRC ERRORS.

5.3 CALSuUM
THIS ROUTINE CQLCULRTES THE CRC16 CHECKSUM OF EACH ROM. IT
RECEIVES THE FIRST ADDRESS TO BE CHECKED(FIRSTA) THE LAST
ADDRESS TO BE CHECKED(LASTAD) AND THE EXCEPTION ADDRESS _(EXCADD)
FROM THE “CHECKS™ MODULE AND RETURNS TO IT THE CHECKSUM IN RY.

S.4 PROMP
THIS ROUTINE PROCESSES THE ROM PARAMETERS. IT CHECKS THE SIZE/
DON'T SIZE BIT IN THE APT ETABLE AND EITHER FORMATS THE SIZING
gs%gQGES OR COMPARES THE SIZING INFORMATION TO THE APT ETABLE

€.€ DEVCOD
THIS ROUTINE LOCATES EACH DEVICE CODE_ AND PASSES IT AND THE
ADDRESS IN WHICH IT WAS FOUND BACK TO THE "PROMP® MODULE.

S.& PPFVAR
THIS ROUTINE DETERMINES THE PSEUDO POWER-FRIL VECTOR ADDRESS AND
PASSES IT AND ITS CONTENTS TO THE "PROMP™ MOLULE

S.7 PUTMES

SEG

CCo4
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THIS ROUTINE FORMATS THE PARAMETER AND POWER-FRIL  RDDRESS
MESSAGES.

ERRHAN

THIS ROUTINE FORMATS ALL ERROR MESSAGES AND_ CALLS THE TYPE
ROUTINE TO OUTPUT THEM. IT ALSO USES THE OPERQTIONRL SWITCHES TO
DETERMINE WHETHER TO OUTPUT THE MESSARGE, OR HALT

FILBUF

THIS ROUTINE FILLS THE MESSAGE BUFFER WITH RSCII CHRARACTERS. IT
RECIEVES THE ADDRESS OF THE ASCII IN RS.

OCARSC

THIS ROUTINE TAKES A SIXTEEN BIT BINARY NUMBER AND CONVERTS IT TO
& RASCII CHRARACTERS.

OCADD

THIS ROUTINE IS USED BY THE “PUTMES*™ MODULE WHEN THE DATA IN R3
IS NOT_IN THE RIGHT MODE TO BE HANDLED BY THE “OCASC™ MODULE. IT
MOVES THE ADDRESSING MODE OF R3 UP ONE LEVEL OF DEFERMENT.

RELIARBILITY//AVAILABILITY/SERVICERBILITY
WHEN RUNNING IN ANY ENVIRONMENT BUT APT THERE IS ONLY ONE ERROR
DETECTED BY THE PROGRAM. THIS ERROR IS A CHECKSUM ERROR. THE
MESSAGE WILL BE:
CRC ERROR IN ROM EXX
WHEN RUNNING IN THE APT ENVIRONMENT THREE OTHER ERRORS MAY OCCUR.
1. AN ERROR WILL OCCUR WHEN THE DEVICE CODES IN THE ETARBLE DO
NOT MATCH THE DEVICE CODES FOUND IN THE ROMS. THE ERROR
MESSAGE WILL BE EITHER:
1. COULD NOT FIND DEVICE CODE XX.

2. FOUND UNEXPECTED DEVICE CODE XxX.
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THE FIRST MESSRGE WILL BE PRSSED TO APT IF A DEVICE COCE
LISTED IN THE ETABLE CANNOT BE FOUND IN THE EXISTING ROMS.

SECOND HESSRGE WILL BE SENT IF A DEVICE COCE NOT LISTED
IN THE ETRBLE IS FOUND IN A R

THE SEC™ND ERROR WILL BE IF THE PSEUDO POWER-FARIL_ VECTOR
ADDRESS IN THE ETRBLE DOES NOT MATCH THE ADDRESS DETERMINED
8¥LE PROGRAM. TO BE IN THE BOARDS®' SWITCHES. THE MESSAGE

POWER-FRIL VECTOR
EXPECTED RECEIVED

WHERE 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 ADDRESS DOES NOT MATCH THE VALUE EXPECTED
FROM THE ETRBLE. THE MESSAGE WILL BE:

POWER-FRIL DATA ERROR
EXPECTED RECEIVED
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128884

0C110C

000011

177776

177774
177772
177570
177570

000000

000007

00CooC

MRCYL11l 30A(10S52)

HO 1
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ENQ?LE gg

NLIST
.TITLE

MC, MD, CND
CZM9BAO0 M3312 BOOT TERMR BK

f!ﬁxplgéguégaz&nég¥egonp.

!PROGRQH BY BARRY G.

IRRGANG

!THIS PROGRAM WAS RSSEMBLED USING THE PDP-11 MARINDEC S'YSMAC

!PRCKRGE (MRINDEC-11-DZQRC-C3),

JAN 19, 1977.

gsun-xsoooo -HALT ON ERROR, LOOP ON TEST, INWIBIT EF..OR TrPOUT
.SBTTL OPERATIONAL SWITCH SETTINGS

E: SWITCH USE

® 15 HALT ON ERROR

¥ 19 LOOP ON TEST

P * 13 INHIBIT ERROR TYPEOUTS

"SBTTL ansxc DEF INITIONS

5'53171“&18809555 OF THE STACK POINTER #%» 1100 ##»
_EQUIV EMT,ERROR : ;BRSIC DEFINITION OF ERROR CALL
.EQUIV IOT.SCOPE : :BRSIC DEFINITION OF SCOPE CALL
lHISCELLRNEOUS DEFINITIO

AT= : ;CODE FOR HORIZONTAL TRB

EF- xa ,.g§§§ ron LI 2§§

CRLF= 530 ::c FOR Sannf REYURN-LINE FEED
PS= 177776 PROCESSOR STATUS WORD

.EQUIV PS,PSW

STKLMT= 177774 .;srncx LIMIT REGISTER

PIRG= 177772 : : PROGRAM INTERRUPT nzoussr REGISTER

DSWR= 177570 .; 8“§T° H REGIS

DDISP= 177570 I1SPLAY asczsrea
*GENERAL PURPOSE nscxsrsn osrxuxtxons

ko= o RAC RECISTER

R2= %2 ::gfgfanL EE }STER

R3= %3 usanL REGISTER

RY= %4 ;; ISTER

RS= %E .. Eg ISTER

Rb= %6 ..GENERQL GISTE

R7= %7 ,; REGISTER

SP= %b svncx Poxnren

PC= %7 : :PROGRAM COUNTER

sPRICRITY LEVEL DEFINITIONS

BRO= 0 : :PRIORITY LEVEL O

SE

[

0ca7
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BASIC DEFINITIONS

PR1=

,;PR%ORITY
PR2= 100 t:PRIORITY LEVEL
PR3= 140 :iORICRITY LEVEL
PRY= 200 : PRIORITY LEVEL
PRS= 240 PIPRIORITY LEVEL
PRG= 300 P iPRTIORITY LEVE-
PR7= 340 D:PRIORITY LEVEL
- #"SWITCH REGISTER™ SWITCH DEFINITIONS
S$w1S= 100000

SWiY= 40000

SWi3= 20000

SWl2= 10000

SWil= 4000

SWi0= 2000

SW09= 1000

SW0B= 40O

SW07= 200

SWob= 100

SW0S= 40

SWo4= 20

SW03= 10

SuWi2= L

SWoi= 2

SWoo= 1

LEQUIV SWO09, SW9

.EQUIV SWO08.Sw8

-EQUIV SW07.5u7

.EQUIV SWD6.SWe

.EQUIV SWOS,SWS

.EQUIV SWOY.SW4

‘EQOIv  ouos’ aus

.EQUIV %ﬂgf.sux

.EQUIV SWO0O0,SW0

- #DATA BIT DEFINITIONS (BITOO TO BITIS)
8IT15= 100000

BITi4= 40000

BIT13= 20000

BIT12= 10000

BITil= 4000

BIT10= 2000

BITO9= 1000

BITO8= 400

BITO7= 200

BITOb= 100

BITOS= 40

BITO4= 20

BITO3= 10

BITD2= M4

BITOl= @2

BITOD= 1|

.EQUIV BIT09,BITS

.EQUIvV BITO8.BIT8

.EQUIV BITO7.BIT7

NN LW

SE

(.l

gccse
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CPU” TRAP VECTOR ??DRESSES

;3 TIME OUT AND OTHER ERRORS
;;§$§ERV$D AND ILLEGAL INSTRUCTIONS

s I

; ; TRACE TRAP

; ; BREARKPOINT TRAP (BPT)

: ;s INPUTZ/0UTPUT TRAP (IOT) #%SCOPE#*#

; ;POMER FRIL

; ;EMULATOR TRAP (EMT) »*#ERROR##
TRAP” TRAP

TY KEYBORRC VECTOR
;s TTY PRINTER VECTOR
: :PROGRAM INTERRUPT REQUEST VECTOR
D N T P T T T P Ty T

LR LR 13

; PROGRAM EQUARTES
DI ERERREEERREREFEEEERREREREERERRRREERERRERPRRERARRR R RS RRRI R RIS

RAPTER]l = |
APTERZ = 2
APTER3 = 4

TE = 10
CRCERR = 20

ERR = 40
NOROME =100
SEQERR =200

.=0
.SBTTL TRAP CATCHER

.=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT"™
; *SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
='L0c2$10N quONTnINS 0 TO CATCH IMPROPERLY LORDED VECTORS

.=]

DISPREG: .WORD O

SWREG: .WORD O

.SBTTL STRARTING ADDRESS
JMP J8START

. =204
JMP RSTART
.SBTTL RACT11 HOOKS

52 FHEEFRSREBRBRER BRI SIS RS
: HOOKS nggexnso BY ACT1!

. =46
SENDRD
. =52

; s SOFTWARE DISPLAY REGISTER
(ES) ; s SOFTWARE SWITCH REGISTER

;3 JUMP TO STARTING ADDRESS OF PROGRAM

FRERERRERE R R RN R ERE R R IR ERRR R R RS R RES
; SAVE PC
;3 1)SET LOC.46 TO ADDRESS OF SENDRC IN

.SEOP

SEG 0009
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4 .WORD O ::2)SET LOC.S2 TO ZERG

wgg W— 888%? .=$SVPC :: RESTORE PC

46

469 001100 .=1100

470 001100 000 $AUTOB: .avh: 0

471 001101 000 $INTAG: .BYTE O

472 001102 000000 .WORD O

473 001104 177570 SWR: .WORC  DSWR

474 001106 177570 DISPLAY: .WORD DDISP

475 001110 ROMERR: 0

Y 001112 MESSAG: O

47?7 001114 173000 FIRSTB: 173000

478 001116 00GOOO ROMFIN: O

:;3 001120 000000 ERRCNT: O

:gé .SBTTL APT PARAMETER BLOCK

483 ¥ Py Y Y Y Y Y Y Y Y Y Y Y rIrIIIYYIIIGTEIIYIIXITIREITITIZEIZITIRZZIRZZRZZZIZZSLL L ]

484 :SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

Hgg 001122 ;;!Il!lll;;lllll.l!llll"l“lll:lla#;&l‘lllillllii.!!illllllll!ili

Bl 11 - A= Ve CURRENT

487 000024 =24 ;;gg‘mn ra'p.o?o POINT TO START OF PROGRAM

488 000024 000200 ”;3. APT START UP

489 000044 . =4y :: {m T0 APT INDIRECT ADDRESS PNTR.

490 000044 001122 S$APTHOR ; ;POINT TO APT HEADER BLOCK

49] 001122 .=.8X ::RESET LOCATION COUNTER

492 32 I!!lllll!!lllli‘!lllll!lll!lll!!llllllllilllﬂlll!lI!I&!llli! BEE%

493 :SETUP APT PARAMETER BLOCK RS DEFINED IN THE APT-PDP11 DIAGNOSTIC

:gg : INTERFACE SPEC.

435 091158 saieTe: TWO HIGH BITS OF 18 BIT MAILBOX ADOR

498 001124 001136 : % SMAIL ;Emoug'fs OF APT MAILBOX (BITS 0-15)

499 (001126 000002 S$TSTM: .MWORD ::RUN TIM OF LONGEST TEST .

S00 001130 02 SPASTM: .WORD 2 : s RUN T%l‘t IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) e

S0l 001132 0000CO SUNITM: .WORD *'ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH RDCITIONAL UNIT

€02 001134 52 . WORD -SAAIL/2 ; :LENGTH MAILBOX-ETABLE (WORDS)

383 .SBTTL APT MAILBOX-ETRBLE

282 § xllil!l!lllllllilill!!lllllll!ll!llilllllll*iil«lll!liQli!llﬁli

"EVEN

507 001136 $MAIL : ; ;APT MAILBOX

S08 001136 0OOOOO TY: .WORD AMSGTY ;;ot§ TYPE CODE

S09 001140 000000 SFATAL: .WORD AFATAL ;;FATAL ERROR NUMBER

S10 001142 0000CO STESTN: .WORD ATESTN ;;TEST NUMBER

511 001144 0000 $PASS: .WORD ; ;PASS COUNT

12 001146 000000 so:vgr: . ADEVCT ;;?evxcs OUNT

gia %ii% oooggg SUNIT: . AUNI ;;éo UN Nunagg

§15 00i154 ecm'J m:ucm SHSGLl“G:: .uono:: ansc:n.it;E Ezvtsiﬁ Lgmc Em

S16 001156 SETABLE: : iAPT xuongn TABLE

€17 001156 SENV: .BYTE RENV ;;gx! NT BYTE

18 001157 000 SENVM: .BYTE AENVM ;:ENVIRONMENT MODE BITS

19 001160 000000 SSWREG: .WORD ARSWREG ;;:APT SWITCM REGISTER

620 001162 000000 SUSWR: .WORD : tUSER SWITCHES

621 O0011e4 000000 SCPUOP: .WORD RCPUOP ;;CPU TYPE,OPTIONS
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Q00
000
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000
00
00000

001400

0i270e 001100
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T MAILBOX-ETABLE

;: . . {i:gﬂ801 03802 16/20=03 1174C=04, 1! /4S=0¢C
-4 =

E: " CLOC

; # OATING POINT PROCESSOR

-8 HENT

§MAMSL: .BYTE AMANS] BYTE

SMTYP1: .BYTE AMTYP] 1

i B 2] BYTE)

P # -

§MADR1: .WORD  AMADR HIGH ”gz

. el . » M.L .=3 BYTES, THIS WORD AND LOW OF “TYPE™ ABOVE
hgv‘ga gg HIGH r%fg.s. BYTE

iﬂnons ﬂéﬂiuns ; SS,BLK#2

+

I
N £ £ £ W0

s

&

nLwh—-0

e

2
8

START:
.SBTTL

..xuxranézs A FEW vec?

OORESS .S.BYTE
i

HIGH ADC ‘\.n. -BYTE
. e 0
fEET HELLAE e
: OF EQUIPMENT UNDER TEST

-l
<+
ele .

(«}u

mm DOOOOOOOOOC )
- -

', DESCRIPTION WORDs

333

e
RS
233833
R E

<

OO OO COCICN

g
sa&aza&:ag

0

S 8 5 8 5 8 8 TR YR YY"
-‘-‘-‘-.-‘. -.-‘-.-’-" )

C<<<<<

o2,

AR LR TR LA TR IA TR TR IR IR IR IR TR TR IR IR TR ININ IN IR IR TR PR TR YT T TR T T
AR AR LA LA LA LA LA LA LA LA LA 0 TR IR TR L T T IR IR TR IR TR TR TR TR TR T T T 1)

<<

SESsSE
L

VVUVV
g o o g
%5953
Bt e e ot e s
NE W0

88
020 0

Ot Bl i =t
O
e
A
933888

.=1400

%B%TanIngTHE gg “GSSETUP THE STACK POINTER

8STRAP JOTRQPVEC ; s TRAP VECTOR FOR TRAP CALLS

MOV 8340, 98 TRAPVEC+2; LEVEL

SEG 0011
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§78 001420 00S067 177520
géa 00i1N24 016767 000476
seg oox:aa 013746 oooggu
S0 B Blsr W

e ¢
20 DO1uED Ba3737 179379
687 001466 001012
588
589 001470
590 881472 012716 001500
591 1476 ooooo;
592 001S00 012767 000176
593 001506 012767 000174
ggg 0C1S14 012637 000004
596 001520 00S067 177420
S97 001524 132767 000200
598 001532 001403
599 001534 012767 001160
600 001342
601
602
603 ooisga uo§227 1777727
HH e e
605 1?58 293? oo2152
606 001556 001442
Wsua 001560 104401 001626
2?3 uoissu oo§737 000042
e
B11 00IS78 198757 177380
612 001600 001406
613 001602 026727 177276
eis DOleis 104408
616 00161M 600403
617 001616 112767 000001
618 001624
619 001624 000417
621 001664
622 00166M 012700 007420
623 001670 005020
624 001672 020027 007504
(2 Risch Rery
3 D01 37 001116
627 001704 37 Yy
628 001710 013746 o4
629 001718 016737 36
630 001722 122737 177777
631 001730 001414
632 001732 012700 165000
£33 001736 005720

MACYL!1 30A(1052)

000466

799332

177426
177416

177376
177372

177425
177342
000042
000001
000176

177254

000004
165000

13-MAR-78

MO1

INITIALIZE THE COMMON TRGS

MGV  SENDCT,SEOPC
1 E5BR.795 A bATRWRGE BRTICH
MOV JRERRVEC, - (

BuYS:
65S:
66%:

67S:
.SBTTL

MOV

TYPE PR

;s TYPE THE NAME

.SBTTL

18:

BEQ
TYPE
GET VAL

us.9
SR
668

6SS
#65S, (SP)

T
rt
C

08:59 PRGE 12

; sCLEAR THE PASS COUNT
=PROGRAM COUNTER

e S0 R
VE CT 8

VE

F SWICH REGISTER
0 o S
B ol
::SET UP FOR TRAP RETURN

3t
o

3

LA LA LA LA LA T4 LA 1]
MW W Ve WOWe WS

:g&xaf:c!guglsnm;;poxm T0 SOFTWARE SWR
(SP)+,98ERRVEC ; ;RESTORE ERROR VECTOR
;:;CLERAR PASS COUNT
:ﬁgxzs.ssﬂvn ;3 TEST R SIZE UNDER APT
678 :: YES NON-APT SWITCH
8SSWREG, SWR : iNO,USE APT SWITCH REGISTER
or: I'r' 'mm IF FIRST PASS
g-l ; sFIRST T}p{;o
8§ e ;;gn;é&?xr 5
6 : TYPE ngmc
ué ?&n SOFTWARE SWITCH ngﬁﬁs
42 i3 WE ng-n NG UNDER XXDP/ACT?
;;é«m RUNIN ?
702V,ll i HE oF YE"c UNDER APT
%lsa.-sunsc HH ﬂﬂners%%u REG SELECTED?
s E;Ece"r" 'sor:Lsun SETTINGS
81, SAUTOB ; ;SET AUTO-MODE INDICATOR

::GET OVER_THE RSCIZ

68%
CCRLF>#*CZMIBA0 M3312 BOOT TERMR BK#<CRLF>

#BUF 1,
(RO)+
RO,

8s

J8SROMF IN

gor MES
SERRVEC,

cs

s-1,

33
#165000,
(RO)+

SEG 0012

RO ;:CLR SIZING BUFFERS
#0CTBUF :HAVE WE CLEARED THE WHOLE

:BUFFER, NO,GO BACK

:INITIRLIZE ROM FOUND INDICATORS

s INITIALI gurav COUNTER FOR PUTMES SUB
-(R6) :SAVE CONTENTS OF LOCATION 4
EHPE 13 CONTERTS oo} g

5 = <1,

: THEN CPU no% PLUGGED IN
RO :GET FIRST RDDRESS OF ROM SPACE

:IF THIS INSTRUCTION TRAPS CPU ROM
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634
635 001740 38002? 166000
636 00174 1374
gg.g 001746 012737 000001
639 001754 000402
640 001756 062716 000004
b4l 1 1 000004
e4e 001 1 000002
£ Bl o UG
B4S 1404
46 1 e77? 177776
2:5 001116
649 002024 0627 000200
Sl —
2 G
653 002044 00S737 001116
B Eo
65S 767 000126
658 4 005737 001144
659 002070 001004
660 002072 004767 000462
661 002076 004767 001544
bbe
663
bbY4
665
bbb
bb7
668
669
670
671
672 002102
673 002102 000240
674 002104 005267 177034
675 002110 042767 100000
676 002116 005327
677 002120 0O0QOO!
oo B mav
g gRiE aoy
681 002130 002120
682 8%132 104401 002171
683 136 104401 002166
684 002142 013700 000042
gs'é ooaig 001405
687 %5152 004710
688 002154 000240
689 002156 000240

Z
(-

1
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GET VALUE FOR SOFTWARE SWITCH REGISTER SEG 0013
sNOT PL IN
cMP RO, 8166000 : HAVE CKED ALL RDDRESSES
001116 Aoy i 28ROMF IN 1 N TREPs o LouayTe OF 'FIRST
| {agoRess ot EQuiL T assUne”AoR peent
BR 33 : T S A
8. Hou (Rb) S ERRVEC  REST ™. Fa. 7
s ! 4, -
003250 MOV ﬁa#msra ggr:smo 51"27 1 T T SR——
001242 58: BITB 8200, JTESTRD g L HAS BIT 7 SET
BEQ 7$ : v&' T ROM FOUND INDICATOR
001232 cHP .-2, JTESTAD : SS, CONTENTS SS
78 Bre RO 2SROMF IN : '°r°a'( ToR ron)
003250 uS: RDD s200, IsTESTRD : & TO NEXT ROM
ROL RO :UPDATE ROM F ggxcmon
003250 CMP 8174000, J8TESTRD : HAVE °5m ROMS
BNE c§ PIF ¢ MUE CKING
RSTART: TST JSROMF IN : ARE ANY AVAILABLE
ag 33 ;;r ;Ss 70 ROM TEST
J NOROMS :IF T NO ROMS
BR SEOP :G0 TO g
6S: JSR PC : CHECKS :GO CAL [ SUMS
IST séPass ; WE ON 1ST
BNE oP :IF NO SK SS OF PARAMETERS
JSR " PROMP :GO PROCESS ROM TERS
JSR SEQTST :GO CHECK SEQUENCE OF DEVICE CODES
.SBTTL END OF p2§s ROUTINE
32 P Y Y 2122z sz s s s s s s ISR RIS IS 222222222 2 2122 ]
;ipcas_ NT THE PASS NUMBER (SPRSS)
;#IF THE A ITOR $o T0 IT
:#IF THERE ISN’'T JUMP TO RSTART
:#IF IT IS ocgéaso TO HAVE A BELL INDICATE THE "END OF PASS™ LOCATION
: #SE CAN CHANGED TO 7.
SEOP:
ch: $PASS : ; INCREMENT THE PRSS NUMBER
177026 IC o;ooooo.smss ::DON'T ALLOW A NEG. NUMBE
C (PC)+ ; s LOOP?
SEOPCT: .WORD 1
BGT SDOAGN ;: YES
MOV (PC)+,a(PC)+ : iRESTORE COUNTER
SENDCT: .WORD 1
SEOPCT
TYPE , SENDMG ; : TYPE "END PASS"
TYPE SENULL ::TYPE A ngl. CHARACTER
SGETH2: MOV asv2 RO :1GET MONI ADDRESS
BEQ SDOASN : ;BRANCH IF NO MONITOR
RESET ; ;CLEAR THE WORLD
SENDAD: JSR PC, (RO) ::G0 TO MONITOR
N SAVE ROOM
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93R.P11

709

7el

00J240

012703

n
~

2ee8ae
NS
LULRLY

o
N

Rones
~N §§\l

377
O4e4le
0S1501

173000
00c242

000100
001630
174000

B02

MACY11 38ﬁ(1052) 13-MAR-78 08:59 PAGE 14

D OF PASS ROUTINE
NOP :3RCTLI
$DOAGN:
P J(PC)+ : s RETURN
SRTNAD: .WORD nsmm
000 SENULL: .BYTE :NULL CHARACTER STRING
042116 SENDMG: .RSCIZ <1s><la>/5~o Pass’
000123
;:NO ROMS TEST
: THIS nogrxne IS CALLED ONLY IF NO ROMS WERE FOUND
:DURING SIZING. IT DOES A READ OF ALL BOOTSTRAP ROM
: ADDRESSES AND COMPARES THE CONTENTS TO A KNOWN
:EXPECTED VALUE.
NOROMS: MOV #173000 R3 :GET FIRST ADDRESS TO BE READ
MOV J8NODATA, R4 :GET ADDRESS OF EXPECTED VALUE
18: ggg é§3)+, RY ??5352586§¥§° vn#gnggunL EXPECTED
001110 ?éﬁ ;gononc, 252325““ éspon7555s5§“55 INDICATER
2%: CMP 174000, R3 :HAVE ALL RADDRESSES BEEN TESTEL
gg; ég :IF NO GO TEST THIS ADDRESS
NODATA: .WORD 161777
: CHECKSUM ROMS MODULE
: THIS ROUTINE DOES n CHECKSUM OF ALL ROMS PRESENT
002460 CHECKS: MOV JSROMCNT s INITIALIZE RON COUNTER
—. Big ?:*°"°"’- —— 1R R e HECKeM BOGT ROMS
gossst oY TS Em T HELORE [ e
002552 MOV uxssooo JWFIRSTA :SET UP FIRST ADDRESS TO BE SUMMED
JSR PC CALSUM :GO CALCULATE CHECKSUM
MOV aulss77s R3 :GET sxpcc;Eo CHECKSUM
A W - G R XSRS COMPARE CONTINUE
001110 gég ucncsnn g;gazgnn ;§EP55¥°ERRoR INDICA
p02ss2 1§: MOV oxfaooo J8F IRSTA :5ET UP FIRST ADDRESS TO BE SUMMED
002554 MOV 8173024, 98EXCADD :SET UP EXCEPTION ADDRESS
- B ke g g 127 HOORESS OF OO0 DATA. o TeC
2%: ROL JwROMCNT :UPDARTE ROM COUNTER
001116 BIT J8ROMCNT, JWROMF IN : 1S non PRESENT
BEQ 3% :IF NO, GO UPDATE TO NEXT ROM
JSR PC CALSUM :IF YES GO CALCULATE CHECKSUM
MOV (R2), R3 :GET EXPECTED CHECKSUM
CMP R3, R4 : COMPARE CHECKSUMS

SEG OCl1H4
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746 002404 001405
e Qe B g
749 8853%0 823?37 000200
LU
787 B8sdsR BBsIYS uugsss
Y, N0
728 QBS44E 085995 194538
764 002454 001341
;gg 002456 000207
757 DO2460 000000
7S8
759
760
761
762
763
764
4 {581
729 885325 819;08 002552
768 002470 00S00M
769 002472 0l
;;? 002474 01593% 000020
L) L
575 005202 B0eaos
773 002504 006005
779 002506 102006
775 gggglo 012701 120001
776 1§ 040401
7?7 002516 042704 120001
778 002522 0S0104
779 002524 005302
o e B oo
782 002 OBi0D1
;83 002533 005729 002556
- 49 181985
786 002546 012602
;% 002550 000207
789 002552 000000
790 002554 000000
791 0025Se 000000
792
793
794
795
796
797
79e
799
800

coe
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END OF PASS ROUTINE

BEG
#CRCERR, 8ROMERR
zg;;;O 3s Zéé gboE agg?sgrn
c : . .
A %200, sEXCA
BBsze ggB .§8§, R5L92728
8
002552 CM -194000. JSFIRSTA
BNE 2%
RTS PC
ROMCNT: O

; CALCULATE CHECKSUHS MODULE
; THIS ROUTINE CALCU S_THE CRCIEP$HE5K

ATE
85 E¥ERY kocnrzou EXCEPT THE EXCEPTIO
: MOV R -(SP)
i n8v %ﬁxnsrn, Ré
CLR RY
LOOP: MOV (R0)+ RS
MOV 816. R2
CRCLOP: CLC
ROR RY
ROR RS
BVC 15
MOV oxeooox. Rl
BIC RY Ri
BIC 8120001, RY
BIS Rl. RY
18: DEC Rz
BGT CRCLOP
CMP RO, A#EXCADD
BNE 25
TST (RO)+
2%: S"P RO ASLASTAD
LOS Lobp
MOV (SP)+, R2
RTS PC
FIRSTA: O
EXCADD: O
LASTAD: O

; PROCESS ROM PARAMETERS MODULE
THIS ROUTINE DETERHINES IF SIZING IS _TO
RHETERS FROM

THE DE CcoD

SEG 0015

 IF CHECKSUHS EQUAL CONTINUE
&F RROR T INDICATER

HS@S%E E:gérzagg:Sggnzss

HobATh, PORBRESoPE, °R08 RET

:IF NO GO CHECKSUM NEXT ONE
: IF YES RETURN

OF THE CONTE!. .

M S
EEDRESS AND LAST ADDRESS

EE¥ s?ﬁnrxuc ADDRESS
IN%TIRLIZE CRC WORD

iSET BYTE COUNT
: THE_NEXT NINE LINES
:D0 THE MATH CR CULATIONS

NEXT RODRESS AN EXCEPTION ACDRESS
NO TEST IT

YES SKIP RDDRESS

R% #?CGTIONS BEEN SUMMED
NO CON
g E

Re

; IS
s IF
’IF
,HRV
; IF
.RE
i1 RETURN

IF IT IS THE

BE DONE.
PPFVAR

AND

RS 5 ASSerLe MESSAGES 1o, G OJTeUT,  JE SIZING IS,

iAND COMPARE THEM TO THE VALUES SUPPLIED

IN THE ETARBLE.
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CZMSBA.

903

80s

(00D €0 D0 G0 M M M
e e bt e Bt Bt s e (e e
DO NN LW

L

RSk

Pll

32
003024

004767

01
01
02
00
052737
00
01
01
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001157

860832
0004S0
000040

001242
oooslie
oo1112
000206

000001
001156
000002
001222
007416

000004

000002
001104
ooooo2

000262
ooiclie
007500

000010

MRCY11 30A(10S2)

001110

001110

001110

001110

001110

PROMP:

108:

18:

2s:
33%:

4s:

5s:
6S:

73:

13-MAR-78 09:59 PRGE 16
END OF PRSS ROUTINE

TST8B
8

JSSENVM

PC,

JSMESSAG
9!

:?35éo

(R3)
SQPTERE.

82

(R3)

ss
actanss

J8BUF2,
RY,

es
IQPTER3

aaicoux
gseura+é

9%
#APTERNM,

EVCO
UTME

PPFVAR
J8#ROMERR

ERRHAN
PUTMES

DEVCOD
R3
RY
R3
R2

(R3)

d#ROMERR
ERRHAN
R3

R3
R4

RY
(RY4)

d#ROMERR
ERRHAN

R3

PPFVQR

R3
R3

d#ROMERR
ERRHAN
RY

R3

R3
J#ROMERR

[0

EG 0Cl6

o

;IF BIT IS CLERR SIZE

IS SETODON"ODSE%E.
EoukPELISE SO08 PRt

GO GET PSEUDO POHER-FRIL VECTOR ARDDRESS
WAS THERE AN

1E 10,50, geaT messcs,

; FORMAT Pgsugo POWER-FRIL VECTOR
I‘ESSRGE INDICATOR

CRL T DEVICE CODE _MODULE

- ICE COD
E?EELE ngf EOESDEQRQHETERS

ssgi¥ICE CODE

YE BOARD DEVICE C

NO HAVE CHECKED THE WHOLE ETABLE
WE HAVEN’T CHECK NEXT ETRBLE ENTRY
SENOT

%%%’%883888

ON BORRD

2

EO WE'’'RE DONE
RO CONTINUE

==

oog
o
m
-4
o

T
T E;RGLE DEVICE CODES

BOARD eV
Hg GE? gEX¥CETRgOE DEVICE CODE

HE CHECKED RLL THE BOARD
IF NO CONTINUE
II IN RIGHT ORDER FOR OUTPUT

sogghE DEVICE CODE NO

UAL ZERO-DONE

N NO_EQUAL ZERO-CONTINUE
GE; PSEUDO POWER-FAIL VECTOR ARDDRESS
B

; OARD PPFVA
;00 THE TWO _PARAMETERS COMPRRE
CONTINUE

ER ROROIN?IEQTOR

Rl
"%
-

ZH'DOHHO
oncmmMmmMo
- =3
- H ;
omMDO
zmgm

——t
nm
g9
o
wmm
ZzZ
o’
wn

m

o

D DATA
DO THE TWO PARAMETER COMPARE
; IF_YES THEN DONE
:SET APT ERROR INDICATOR
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CZMIBAR.Pl1
858 0C3042
853 003046
860
86l
862
863
Bty
B6S
86k
BE7
868
8ES
870
871
87
873
874
B7S
B76
877
878
879 003
880 0030S4
881
882 003064
883 3066
884 003074
88S 003100
886 003104
887 003110
888 003116
889 003120
890 003124
891 003126
8%2 003134
893 003136
894 003140
89S 003144
896 003146
897 003152
898 003156
899 003164
300 003166
901 003172
302 003200
303 0OC
04 003210
90S 09321
906 003216
907 0032
308 003222
909 003226
910 0032
911 003e
912 003236
913 003244

BOOT TERMR BK
13-MAR-78 08:58

004767 001014
000207

? 007420

e
W
= e N

001114
0011186
000200

st
Quows

003252

8
NO~N
b
o

2o
SEPECEREIRNYES

N

003250
000072
000002

5t

(=]
-

22ERE
SNSNY

177177

:

000200

=NEN

003252
003250

MRCY11 30A(10S2)
END OF PASS ROUTINE

JSR PC,
9%: RTS PC

;GET DEVICE CODES MODULE

EO2

13-MAR-78 08:59 PRAGE 17

ERRHAN

: THIS SUBROUTINE LOCRTES ERCH DEVICE CODE AND PASSES IT AND THE
:ADDRESS IN WHICH IT WAS FOUND BACK TO THE CALLING ROUTINE.
;DATA IS STORED IN BUFFER "BUFL1™ IN THIS FORMAT:

BUF1:

-

ADDRESS OF FIRST DEVICE CODE
DEVICE CODE
ADDRESS OF SECOND DEVICE CODE
DEVICE CODE

ADORESS OF NTH DEVICE CODE
DEVICE CODE .

IF DIARGNOSTIC ROM PRESENT IT WILL BE THE FIRST DEVICE CODE.
: THERE IS ROOM FOR UP TO 12 DEVICE CODES IN TEMP

SEG CO17

;GO TO ERROR ROUTINE

BEVCOD: MOV #BUF 1, RO 2
MOV 8l R1 : INITIALIZE ROM POINTER
BIT R1, JBROMF IN : 1S DIAGNOSTIC ROM PRESENT
BEQ 18 :IF NO GO TEST BOOT ROMS
003250 MOV 8165774 A8TESTAD :GET ADDRESS OF DIRG. ROM DEVICE CODE.
MOV JWTESTRD, (RO)+ :STORE ADDRESS OF DEVICE CODE
MOV JTESTAD (RO)+ :STORE DEVICE CODE
CLR J8DAFLAL :CLR DATA TYPE FLAG
003250 1%: MOV JsF IRSTB, J8TESTAD :GET RDCRESS OF FIRST BOOT ROM
ROL Rl :UPDATE POINTER TO NEXT ROM
3%: BIT RI1, JMROMF IN :1S ROM PRESENT
BNE 4g :IF YES GO GET PARAMETERS
003250 ADD 8200, ASTESTAD :IF NO UPDATE TEST ADDRESS
ROL R1 :UPDATE POINTER TO NEXT ROM
BR 9% :GO SEE IF ALL ROM CHECKED
4s: TST J8DAFLAG :IF DATAFLAG=0 THEN DATA 1S DEVICE CODE
BNE 13 :IF DATAFLAG=1 THE DATA IS OFFSET TO NEX
MOV JSTESTAD, (RO)+ :STORE ADDRESS OF DEVICE CODE
MOV JTESTAD, (RO)+ :STORE DEVICE CODE
003250 ADD .2, JRTESTAD : UPDATE TEST RDDRESS
BR 3 :GET OVER S CODE
5%: MOV S8TESTAD, R2 :SAVE OLD TEST ADDRE
003250 ADD JTESTAD JWTESTAD :UPDATE TO MEW TEST ADDRESS
MOV I8TESTRD, R3 GET THE NEW ADDRESS
BIC 8177177, R :SAVE ONLY BITS 7,8
BIC 8177177 R3 : 3 ALS
SUB R2, R3 : CALCULATE DISTANCE BETWEEN ADD
6%: 1sT R3 : 3 Y0 O
BEQ 8% :IF YES THEN DONE
SUB 8200, R3 :IF NO THEN MOVE POINTER
ggL Eé :ONE BIT FOR EVERY 200
8%: COM J8DAFLAG :CHANGE DATA FLAG TO RIGHT DATA TYPE
174000 9%: CMP J¥TESTRD, 8174000 :HAVE WE CHECKED ALL THE ROM
BLT 3% :IF NO CONTINUE




FOe
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CZM3BR.P11 13-MAR-78 08:58 END OF PASS RNUTINE ~ SEG co18
gi; 003246 000207 RTS PC :IF YES RETURN
916 003250 000000 TESTAD: O
gig 003252 000000 DAFLAG: O
31§ :GET PSEUDO POWER-FAIL VECTOR ADDRESS ROUTINE
920 :THIS SUBROUTINE TESTS LOCATIONS 173024 AND_ 173224 TO DETERMINE
321 ‘WHICH vscron HILL BE USED I ouEn-rnxL OPTION ENABLED ON THE
922 ;BOARD. THE OPTION nusr 9: NnaL D AND AT .cnst ONE ADDRESS
923 :SWITCH MUST BE "ON" % OR WILL BE DETECTED
gsg ruc DATA WILL BE nsrunnso N "BUF2" IN THE FORMAT.
326 : BUF2: PSEUDO POWER-FAIL VECTOR ADDRESS
ggg : CONTENTS OF VECTOR ADDRESS
929 003254 032737 000777 173024 PPFVAR: BIT 8777, Ju173024 :TEST IF _OCATION 173024 SELECTED
930 003262 001407 BEQ 18 :IF NOT THEN GO TEST LOCATION 173224
93] 003264 012737 173024 007500 MOV 8173024, J8BUF2 :IF IT IS THEN STORE ADDRESS
932 003272 013737 173024 007502 MOV 98173024, J8BUF2+2 :STORE CONTENTS OF LOCATION 173024
933 003300 000416 BR 33 :GO TO RETURN
934 003302 032737 000777 173224 1S: BIT 8777, Jsl173224 :TEST IF LOCARTION 173224 SELECTED
935 003310 001407 BEQ 2% :IF NOT THEN SET ERROR INDICATOR
936 003312 012737 173224 007500 MOV 8173224 J8BUF2 :IF IT 1S THEN STORE ADDRESS
937 003320 013737 173224 007502 MOV Jn173224, J8BUF2+2 :STORE conrsurs OF VECTOR
938 003326 000403 BR 33 :GET OVER ERROR
939 003330 052737 000040 001110 2%: BIS SPFERR, J8ROMERR :SET ERROR INDICATOR
g:? 003336 000207 33: RTS PC
942
943
Qyy
945 :PUT MESSAGE IN BUFFER ROUTINE
3:; :THIS SUBROUTINE FORMATS THE PARAMETER AND POWER-FAIL MESSAGES.
948 003340 017604 000000 PUTMES: MOV d(R6) R4 :GET MESSAGE BUFFER ADDRESS
949 (003344 005737 003644 1ST asTIMES :IS THIS FIRST TIME THROUGH
ggg 003350 001076 BNE 33 ‘§£150;521RST TIME THEN FORMAT POWER-
952 003352 005237 003644 INC JsTIMES : TOGGLE uatcuooc
953 003356 012703 007420 MOV #BUF | R3 :GET DATA FER ADDRESS
954 003362 022713 165774 CMP 8165774, (R3) :1S DIAGNOSTIC ROM PRESENT
955 003366 001012 BNE 18 :IF NOT DON’T FORMAT DIAG. ROM MESSAGE
956 003370 012705 006530 MOV #DRHERD, RS :IF IT IS GET DIARG. ROM MESSAGE HERDER
gg; 003353 gggg?; 001000 éER PC, FILBUF :GO PUT HERDER IN MESSAGE BUFFER
959 003402 062703 000002 RDD %2 R3 ;SKIP OVER ADDRESS OF ASCII
960 06 000313 SWAB (R3) :FORMAT ASCII FOR MESSAGE
961 003410 112324 MOVB (R3)+, (RY4)+ :PUT RSCII IN MESSAGE BUFFER
962 003412 112324 MOVB (R3)+ (RY)+
963 003414 012705 006543 18: MOV #BRHEAD, RS
964 003420 004767 000754 JSR PC, FILBUF :GO PUT BOOT ROM HEADER IN MESS. BLF.

0
o
n
8
W
£
2
8
8
B
n
O
0

966 003426 112724 00001 2%: MOV ' (RY) + .PUT @ CR/LF HER
dE8 003436 OOe713 D002 ?8‘{3 ';"85 g . -

( " z
99 003440 001464 Lt ). .o . 1S DATA EQUAL TO ZERO
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O0000000000000000000
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MNLWNN=-DVONTN LWh-0OJ0aom N

003642
00344

003€e46

003ece

[y
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s

N
Soo)
=NO

§O
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3
SO0
~

013700
006000
0C0e241
00s037

000004
001074
000722

000011
000002

007500
006660
000e16
007504
000750
000S76
000002

000C1S
000012
0ooooc

000002

001118

003ese

MARCY1l 30R(10S2)

020002

13-MAR-78

END OF PASS ROUTINE

3%:

4$:

58:

TIMES:

",
g
PC,

140
840,
e,
PC,
PC

IHO
IHU
OHT

(Ré)
(R3)+,
(R3)+,
4
sBUF 2
sPFHERD,
" C,

SBUF2+4,
Ss

PC,
PC.

i

#CR,
sLF
(R4} +
J(RB),

0
.2,
PC

GO2

09:59 PAGE 19

SE% OC!L3

;GET FIRST ENTRY POINT
:GO CONVERT OCTAL TO ASCII
:GO PUT ENTRY PCINT IN MESSAGE BUF

;GET SECOND ENTRY PCINT
:GO CONVERT OCTAL TO ASCII
;GO PUT ENTRY POINT IN MESSAGE BUF.

T TRB
U DATE LcTRHEUEFER ADDRESS
; FORMAT R?C* FOR MESSAGE
:MOV ASCII TO MESI

; GO BRCK TO START OF LOOP

iGET DATA BUFFER ADDRESS

;GET_POWER-FAIL HERDER ADDRESS

:GO PUT POWER-FAIL HERDER IN MESSAGE BUF

;ARE WE DONE

:IF YES THEN GO RETURN

:GO CONVERT OCTAL TO ASCII
UPDQTE Dﬂfﬂ ?UFFER RDgRESS
:PUT A CR/LF AT END OF MESSAGE

;PUT ZERO TERMINATOR AT END OF MESSAGE
:GET MESSAGE BUFFER RDDRESS

;GET OVER MESSAGE BUFFER RLDDRESS

SEQUENCE TEST

THIS TEST VERIFIES Tgs ORDER OF THE ROMS
IN THE INSTALLATION PROCEDURE. THAT IS T NSTALLED
: IN ALPHABETICAL ORDER ACCORDING TO THE FI

: THE TYPEOUT FROM THIS SECTION DOEE %

iR HQRNINGOTO THE OPERATOR THAT TH

: ADHERED T

SEQTST: MOV J#ROMFIN, RO ;GET ROM LIST
ROR RO iGET RID OF DIARG ROM INDICATOR
CLC ;0K _START, WE MUST FIND MORE THAN
CLR J#DAFLAG :ONE BOOT'ROM TO DO THIS TEST
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CZMIBA.P11 13-MAR-78 08:58 END OF PA5SS ROUTINE ~ SEG 0029

i026 003662 006000 18: ROR RO xr non PRESENT C-BIT SETS
1027 003664 103406 BCS 2% E ‘72 uﬁ E runrs SNE'
1 7 003252 INC JRDAFLAC NCREME OUNTER 0 THIS
1 2737 000004 003252 CMP 'qb i J8DAFLAG goopx171¥nss NO aoor non PRESENT AT AL
%83? 83; &988 23: ?ﬂ 35 i 2 5 Suc BUT IF RO IS EQUAL TO
zuag 003704 noxua; o gEg gsgs;L“G zsno THERE ONLY THE ONE SO EXIT

]
iggq 8833?3 8?3930 7420 MOV #BUF |, RO :AT LEAST TWO START TEST GET ROM DATA
103S 716 032737 000001 001116 BIT ul, J8ROMF IN :1S DIAG ROH SENT
1036 37 001402 BEQ 33 :IF NO DON’T UPDATE onrn TABLE ADDRESS
1037 003726 062700 000004 ADD o, RO :1F YES THAN UPDARTE TRBLE ADDRESS
1038 003732 004767 000040 38: JSR PC, GETCOD :GO GET RUSSV}CSH 32?
1039 883738 00S704 15T RY :UPON RET coo nu xnoxcnrss
104G 3740 001013 BNE SEQEX :IF VALID 2£v¥cs s .
1041 003742 004767 000030 JSR PC GETCOD : CODES XI1T, 1 THEN cer NEXT COD
ig:g 0037w3 nas7s; 000020 000020 gg¢ 5§§coo. LASCOD ;xg ﬁgng PuneerxanLv LESS THE 2ND
1044 833;25 882984 TST '%r RY NO? EousL T0 zzno GET CON
19496 003762 000783 A 1COULD NOT FINg VR D OEy e e pe VI duoE
1047 003764 104401 Y TYPE 'TYPE OUT WARNING MESSAGE
1048 003766 007317 SEQMSG
iowe 003770 000207 SEQEX: RTS PC :RETURN .
1355 003772 000000 FRSCOD: .WORD O
1325 003774 0CO000 LASCOD: .WORD O
1054
1322 ET DEVICE CODES SUBROUTI

: G Vv U
1057 :THIS SUBROUTINE 15 CALLED BY THE SEQUENCE TEST ROUTINE TO GET THE
1058 :DEVICE CODES FROM THE SIZING BUFFER. THE ROUTINE anxonTss EACH DEVICE
1059 :CODE,THAT IS IT MAKES SURE THE CODE IS THE FIRST CODE IN A ROM. IF
igg? "IT CAN NOT FIND A VALID DEVICE CODE IT MAKES R4 NONZERO BEFORE RETURNING.
1062 003776 005004 GETCOD: CLR RY <
1063 004000 005737 003252 1ST J8DAFLAG JIF oannc IS ZERO PUT DEVICE COCE
1823 BO400¢ 091;85 003774 353 1Enscoo R3 IN ONE PUT osv1cs CODE
8
1066 004012 30503 0032s2 CLR JsDRFLAG N Lnstgg 3~o CLEAR LAG
1067 DO4016 000404 BR 2s .cs OVER LARG=ZERO ssrup
1068 004020 012703 003772 18: MOV #FRSCOD R3 :PUT DEVICE CODE IN FRS COD
1069 004024 005237 003252 INC J8DARFLAL :MAKE DAFLAG NOT ZERO
1070 004030 005710 2%: TST (RO) :DOES DEVICE CODE EXIST
1071 004032 001002 BNE 3s :IF YES CHECK IF VALID
1072 004034 005104 COM :IF NO MAKE R4 NON-ZERO
1073 333333 000410 BR GETEND ‘A XIT
1074 012001 3s: MOV (RO)+, R1 : GE SS OF DEVICE CODE
1075 004042 032701 000170 BIT %170, R :IF BIT 3-6 CLEAR THIS IS 1ST CODE
1076 004046 001403 BEQ 4§ :OF A ROM SO GET IT
1077 0O40S0 062700 000002 ADD .2, RO :IF BITS SET UPDATE TO NEXT CODE
1976 0O40%6 Biopi3 : Mo o R3 {OET DEVICE CODE AND STORE IT
43: v (RO:+, (R3) :

igg? 004060 000207 GETEND: RTS PC ;nsrugn
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1082
1083
1084
{SSE :ERROR HANDLER ROUTINE
1833 rnxs SUBROUTINE FORMATS THE ERROR MESSAGES THE TYPES THEM
1
{833 33:655 3?3;65 010214 ERRHQN SSVREG #ERRMSG RY
1091 004070 005237 001120 INC JSERRCN?Y : INCREMENT ERROR COUNTER
1092 004079 032777 002000 175002 axr #BIT10, JSWR :BELL ON'ERROR
1093 004102 001402 BEQ 18 :BRANCH IF NO
ioqu ooqigz 104401 ;EEE
1096 004110 355;;7 020000 174766 1§: BIT #BIT13, JSUR : INHIBIT ERROR TYPEOUT
1097 004116 001110 BNE 108
1098 004120 013700 001110 MOV JSROMERR, RO :GET ERROR CODE
1099 004124 013767 001110 0OOL174 MOV J8ROMERR | 98 :SAVE ERROR CODE FOR APT
1100 004132 012701 004362 MOV SEHERDT, R1 :GET ERROR MEADER TARBLE -
1101 004136 000241 cLC :C-BIT USED TO STOP STEPPING THROUGH THE
1102 004140 006000 2%: ROR RO ,nornrs RROR CODES
1103 00M1M2 103403 BCS 33 :IF C-BIT SET STOP STEPFING
1104 004144 062701 000002 ADD .2, R1 ;rr C-BIT CLEAR STEP TO NEXT HERDER
1105 004150 000773 BR 23 :GO STEP
1106 004152 011105 3%: MOV (R1), RS :PUT HERDER ADDRESS IN REGISTER.
i}g; °°"{§3 ooq7?§ 000220 ggn PC, FILBUF :GO PUT HERDER IN ERROR MESSAGE BUF.
1109 004162 032337 000023 001110 BIT 823, J8ROMERR ;1S ERROR A CRC, APTER1 OR APTER2
1110 004170 001424 BEQ 78 :IF NO GO FORMAY APTER3, APTERY
1111 00172 032737 000020 001110 BIT 220, J#ROMERR : 1S ERROR CRC
1112 004200 001415 BEQ 5% :IF _NO FORMAT APTER1, APTER2
1113 004202 013700 002460 MOV d8ROMCNT, RO :GET ROM COUNTER
1114 004206 012701 006512 MOV SROMNUM, RI :GET ROM NUMBER TRBLE
1115 004212 000241 cLC :C-BIT USED TO STOP STEPPING THROUGH TRE
1116 004214 4g: ROR RO :ROTATE ROM NUMBER
1117 004216 103403 BCS 5§ :IF C-BIT SET STOP STEPPING
1118 004220 062701 000002 ADD .2, R1 :IF C-BIT CLEAR STEP TO NEXT HERDER
1119 004224 000773 BR 4§’ ; CONTINUE STEPPING
1120 2 112124 5§: MOVB (R1)+, (R4)+ :PUT ROM NUMBER IN ERROR MESSAGE BUF
1121 004230 112124 MOVB (R1)+, (R4)+
1122 H 000421 BR 3% ;GO TO END OF ROUTINE
1123 004234 112324 6%: MOVB (R3) (R4)+ :PUT BRD DEVICE CODE IN ERROR MESS. BUF.
1124 0042 112324 MOVB (R3) (R4)+
1125 004240 000416 BR 8s :GO TO END OF ROUTINE
1126 004242 016603 000006 7%: MOV b(RB), R3 :GET SAVED EXPECTED VALUE
e Biee fe 3Ric0 - el 163 ECY“DarR In-ERoR W dsace aur.
iigg 004260 015535 000010 ho o'a R3 :GET SAVED RECEIVED VALUE

MOV 10(Re), Vv Vv
1131 004264 004767 000152 JSR : OCARSC :G0 COVERT OCTAL TO RSCII
1132 004270 004767 000104 JSR PC. FILBUF :GO PUT DATA IN ERROR MESSAGE BUFFER.
{igi 53&5;: ??ggéﬁ 000015 5% Hg 2] R PUT CR/LF AT END OF MESSAGE

: MOV #CR, (R4 )+ s PU /L
iigg 83:385 iigggﬁ 388865 ngvg 'EF' ‘2“” pur Tsnnxnnron AT END OF MESSAGE
V (RY)+

1137 004312 005767 174640 TST SERY 1ST IF ON APT
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004316 001405 BEQ 118 : IF NO BRANCH

ffgg 004320 004767 000534 JSR PC, $ATYI :GO REPORT ERROR

1140 %:33‘ 0214 ERRMSG

1141 326 860000 9% .WORD O

1142 004330 000000 HALT : THEN HALT

1143 gg:ggg ggag?z 000530 118: éggnsc PC, SATY3 :1F NOT ON APT JUST REPORT ERROR

1144

1145 004340 032777 100000 174536 108: BIT #BIT1S, JSWR :1S HALT ON ERROR SET

1149 004346 ooxwgé EEET 128 :IF NO SKIP OVER MHALT

114 350 0000

1148 ggzasa 005037 00111 12%: CLR JSROMERR :CLEAR ERROR FLAGS

1149 004356 104412 RESREG

iigg 004360 00020 S PC

1152 004362 006756 EHERADT: ERIMSG

1153 004364 006722 ER2MSG

1154 004366 0070i4 ER3MSG

11SS 004370 007072 ERYMSG

1156 004372 007146 CRCMSG

1157 004374 007172 PFMSG

1158 004376 007250 NOROMM

1159

1160

1161

1162 ;FILL BUFFER ROUTINE

1163 :THIS SUBROUTINE FILLS THE MESSARGE BUFFER WILL ASCII

iigg : CHRRACTERS.

1166 004400 022776 000011 0000GQ FILBUF: CMP #HT, J(RB) : IS FIRST CHARACTER A TAB OR CR

1167 004406 001003 BNE 19 :IF CR THEN GO PUT CR/LF _IN BUFFER

1168 004410 112724 00001! MOVB SHT, (RY)+ :IF TAB THEN PUT TAB IN BUFFER

1169 004414 000404 BR 2% :GET OVER NEXT LINE

1170 004416 112724 000015 18: MOVB #CR, (R4)+ :MOV CR/LF TO BUFFER

1171 004422 112724 030012 MOVB sLF (R4)+

1172 004426 112524 2%: MOVB (RS} +, (RY)+ :PUT A CHARACTER IN MESSAGE BSUFFER

1173 004430 105715 TSTB (RS) : 1S NEXT CHARACTER ZERO

1174 004432 001375 BNE 73 :IF NOT PUT IT IN MESSAGE BUFFER AND GET

1175 004434 062716 000002 ADD 82, (RB) :UPDATE RETURN POINTER TO GET OVER CHARA

ii;g 0OMYN0 000207 RTS PC ; THEN RETURN

1178

1179

1180

1181 ;:OCTAL TO ASCII CONVERSION ROUTINE

1182 ; THIS SUBROUTINE TAKES A SIXTEEN BIT OCTAL NUMBER AND

iigg : CONVERTS IT TO & RSCII CHARACTERS

1185 004442 012700 007504 OCASC: MOV s0CTBUF, RO :GET BUFFER ADDRESS

1186 004446 005020 CLR (RO)+ :CLEAR BUFFER

1187 004450 005020 CLR (RO)+

1188 DO4452 005020 CLR (RO)+

1189 (CO44S4 005020 CLR (RO)+

1190 004456 012700 007504 MOV 80C TBUF , RO :GET BUFFER ADDRESS

1191 004462 010337 004544 MOV R3, ASTEMP :GET OCTAL NUMBER

1192 004466 0002%1 cLC :CLEAR CARRY

1193 004470 006137 004544 ROL A8TEMP :ROTATE BIT INTO CRRRY BIT
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ROL (RO) ;ROTATE CARRY BIT INTO BUFFER
1%: BISB 260, (RO) +MAKE IT ARSCII
INC RO ; UPDATE BUFFER RDDRESS
CMP RO, sOCTBUF +& :HAVE WE CONVERTED ALL THE NUMBER
BNE s ; IF NO CONTINUE
MOV 80CTBUF , RS :IF YES PUT BUFFER ADDRESS IN REGISTER
RTS PC : RETURN .
23: ROL JSTEMP ;ROTRTE BIT INTO CARRY BIT
ROLB (RO) ;ROTATE CARRY BIT INTO BUFFER
ROL JSTEMP :
ROLB (RO) ;
ROL J8TEMP :
ROLB (RO) :
BR 18 :GO TO START OF LOOP
TEMP: 0

; THIS ROUTINE IS CALLED BY THE PUT MESSAGE

ROUTINE TO GET THE RIGHT
;VALUE IN R3 SO THE OCTAL TO RSCII ROUTINE GET

S THE RIGHT NUMBER.

OCRDD: MOV R3 -(RB) :SAVE THE VALUE OF R3
MOV (RY), R3 :PUT THE DATA TO BE CONVERTED IN R3
JSR PC OCARSC :GO CONVERT OCTAL TO ASCII
MOV (R6)+, R3 ;RESTORE R3
RTS PC :RETURN

.SBTTL TYPE ROUTINE

S s BRI 0000060 BT 00 00 0000 06 0006 00 0600 0000 00 00 00 00 00 00 06 00 00 36 303036 00 3 0000 30 36 3030 300 00 00
; EROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

:#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
: #NOTE1: SNULL CONTRINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
: *NOTE2 SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
,:uorsa SFILLC CONTRINS THE CHARACTER TO FILL RFTER.
; #CALL :
i#1) USING A TRAP INSTRUCTION
‘:on TYPE , MESADR : :MESADR IS FIRST ADDRESS OF AN ARSCIZ STRING
s ® TYPE
P MESADR
3 k3
STYPE: T7TSTB STPFLG ::1S THERE A TERMINAL?
BPL 13 ::BR IF YES
HALT ::HALT HERE IF NO TERMINAL
BR 33 : s LEAVE
18: MOV RO, -(SP) : :SAVE RO
MOV 22(sP),R0O : :GET ADDRESS OF RSCIZ STRING
CMPB #APTENY, SENV : sRUNNING IN APT MODE
BNE 62% ::NO,GO CHECK FOR APT CONSOLE

SEG 0023
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000040
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000011
000200

000130

0000S6
000130

000120

800672

000040
000014
000007

000044
000015
000014
000012
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174337

174315

oooosz

000002

TYPE ROUTINE

8
Ss: JSR
6S: CMPB

78: DECB

; HORIZONTAL TRB

B8S: MOVB

9s: JSR
BITB
TSi
BR

STYPEC: TSTB
BPL

MOVB
CMPB
BNE
CLRB
BR
198: CMPB
BEQ
INCB
SCHARCNT: . WORD
STYPEX: RTS
$TPS: .WORD
$TPB: . WORD

LO2

13-MAR-78 08:59 PAGE 24

lﬂ:TSPOOL , SENVM ,.SPOOL MESSAGE TO RPT

pc:sn¥v3

0
ISPTCSUP , SENVM

60%

(R0)+ -(SP)
(SP)+

gPlo RO

(SP)

8HT,(SP)
8CRLF, (SP)
-1 4

(SP)+

CHARCNT
$

PC,STYPEC
sFiLLC, (SP)+

2%
$NULL , -(SP)
1(SP)

X
PC,STYPEC
schnncnv
PROCESSOR
PC tTvPEc
87, SCHARCNT
9s’

(SP)+
ss

$TPS
STYPEC
2(SP),.a$TPB
#CR, 2(SP)

Q0 CHECK FOR C

gsogP ﬁgsggs MDRE?-" EOR APT

.
;vss &IPS YPE OUT -

EPush CHARACTER 10 BE TYPED ONTO STACK
BR IF IT ISN’'T THE TERMINATOR

'IF TERMINATOR POP IT OFF THE STACK
538§3§2 RETURN PC

:BRRNCH IF <HT>

; s BRANCH IF NOT <CRLF:

€6 B0 W BE BE 90 0 N BV Ve Ve B

s ; POP «cn»« EQUIV
1 170Pe ACCR BND CF

: s CLEAR _CHARACTER T

i G R € ES”“

;:GO0 TYPE THIS

;;ig ITT Foa F*LtER CHARS . ?

33 NO HAR.

::GET #HgFNELtLE CHARS. NEEDED
558585 e UL NEED f0 BE TYPED?

!BR IF NO--GO POP THE NULL OFF OF STACK
: : GO TYPE a L

; ;00 NOT COUNT RS A COUNT

; s LOOP

s sREPLACE _TAB WITH SPACE

::TYPE A SP

: ;BRANCH IF NOT AT

::TRB STOP

: ;POP SPACE OFF STACK

: 1GET NEXT CHARACTER

t IMAIT UNTIL PRINTER IS RERDY

:sLOAD CHAR TO BE TYPED INTO DATA REG.
1S CHARACTER A CARRIAGE RETURN?

; ;BRANCH IF NO

.=E§§;—CLERR CHARACTER COUNT

1315 cunaacren A LINE FEED?

: :BRANCH IF YES

: :COUNT THE CHARACTER

O(')
o

HARACTER COUNT STORRGE

:; TTY PRINTER STATUS REG. ADDRESS
:!TTY PRINTER BUFFER REG. ADDRESS

SEG 0024
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SNULL :
SFILL
SFI#L
STPFL

SRUEr
SL

Fs
.SBTTL

e oo nnm o
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TYPE ROUTINE

.BYTE

BVIE
BYTE

."‘éEH

RPT connuuxcatxons nourxﬁt

2
" e

(15)

0
e
1
0

"CONTRINS NULL CHARACTER FOR FILLS

% ?ONTR¥N§II OFHR;ELER ?HRRQCTERS RESUSRSD

TERMINAL RVQILRBLE“ FLAG (BIT<«07>=0=YES)
URN

INEFEED

H lIlll!.lillii.I.'..‘l‘!ll.'!Il!llli!l!ll!llllllillillllllllll!l

gaTYI:

SATYY:
SRTYC

18:
es:
3%:
Ss:
108:

118:

128:

MOVB
MOvVB
BR

MOVB

CLR
CLRB
MOV
MOV
RTS

S
gPTENV,SENV

SAPTSPOOL , SENVM

$

Ry
(Rb§gscao
gﬂSGﬂO RO

» SMSGLGT
.; »SMSGTYPE

(SP),4S

g e
0

STYPE

SFFLG
128
SENV
129
SﬂgGTYPE
GQ(SP)p§FRTRL

snécrvpc

(SP)+,R}l
(SP)+ RO
PC

,,TO REPORT FATAL ERROR
TO TYPE A MESSAGE

TO ONLY REPORT FATAL ERROR
PUSH RO ON STACK
; PUSH R1 ON STRCK
? Y:S A MESSAGE?
?FERR;INGSRNDER APT?
SHOULD SPOOL MESSAGES~?

G s 0% cone

: ;SEE IF OONE W/ LAST xnxssxom

Hi 81 R0bR TN MaILBOX

;;FIND END OF MESSAGE

..sug RECoAGE "E§H IN WORDS

SSAGE L
T LENGTH IN MAILBOX
,,TELL APT TO TRKE MSG.

; sPUT MSG RDDR IN JSR LINKAGE
RETURN ADDRESS

T g X

?Hogb? REESRT FATAL ERROR?

RUNNING UNDER APT?
FINNgHED LR?T MESSAGE”?

sgnp TURN_ADDR
TEL TAKE ERROR
CLEAR rnrak FLAG
;CLEAR LOG FL
CLERR_MES

POP STACK INTO Rl
:POP STACK INTO RO
I RETURN

LA L TR TL LI T8 T8 T 13
WO Ve WO WEWE W WS Ve B

SEG 002S
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1362 005322 000 :LFLG: BYYE 0 ; sMESSG. FLAG

1363 005323 000 FLG: YT 0 ::LOG FLRG

{332; 000 SFFLG: vs 0 ::FATAL FLAG

1366 %g% aPT -

1367 oooogx

1369 830598 3

1369

}g;? sat?i" TY INPUT ROUTINE

i372 L ’*;;!llll!ill!ll:!llll!lll!llllll»I:;;!:g!g;;;lllll!lli!llll!lill

ig’é %3233 1775552” $TKB: Lgno” 1%&2 ::TTY KBD urg

1376 - ENRBL

ig% ;-;& “f!!lllll!!“llll;g;"llill!wglllllllll!ill!l!ll RERBRE S

1379 ;-nou T1 ?&ﬁg@ gon C% HANDLER WILL

iaamx ;msenvx kxm ga" mfmg IN SOF THRRE Snmcu REGISTER TRAP CALL

{332 005332 g?nr 000176 173544 $CKSWR: 'énu: snk ;1S THE 0 ;sun SELECTED?

xam"a %‘3 u:s'nrrn 177760 gs' 'f.a KS :iCHAR T ”?

1385 100071 BPL ¥ i IF uo -r WAIT AROUND

xg gmm 177754 MOVB KB, -(SP) H

1 12 500807 e e + ?;P cou#ou 3

1389 00238 Ooioes BNE 4 ;iNO

iggtl: % 65?727 173506 000001 &u;a fggroa.u .Eg n}muc xu AUTO-MODE ?

1392 - 2

1393 104401 006057 YPE - TROL -

1394 104401 006064 SGTSWR: %rps QR ;:;cuo L a'r‘ comgu%m

1395 005 0167496 172564 MOV SUREG, - (SP) .;snvg smzc FOR TYPEOUT

1395 0053}5 iowg:iz - ;;ggc . : :GO vl;s gclrg. ASCII(ALL DIGITS?

133993 tme:D ”uao c:os;owau — 198: CLR 1'(SPE> ;ECLE:M COUNTER -

1900 S02usq G027 177676 >3 $efe  a$Tke b3 R THERE?

1401 430 100375 3 BPL 78 ::IF NOT TRY RGAIN

woau 2 DOS432 117746 177672 MOVB J$TKB, -(SP) :sPICK UP CHAR

i:& 005436 2716 177600 BIC 81C172, (5P) :IMAKE IT 7-BIT ASCII

1406

i:&’; p0OS4Y42 021627 0000

1409 005446 001005 - ot W e i R aNeH T oNo T "

1410 005450 104401 006052 TYPE SCNTLU :1YES, ECHO CONTROL-U (tU)

1411 0O0S4S4 062706 000006 208: ADD 86, SP : : IGNORE PREVIOUS INPUT

i:ig 005460 000757 BR 194 ::LET’'S TRY IT AGRIN

1414

1415 005462 021627 .

1416 DOB4EE Ocigss 0000IS R IR i L RONCH TF D

1417 005470 005766 0O000OOM TST 4(SP) $:YES, IS IT THE FIRST CHAR?
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001403
815677 000002
706 000006
104401 00S0SS
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000067

000060
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=
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000002
177776
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000004
177476
77! 177472
042766 177600
ggb&?? 000004
177444
1774940
042716 177600

ebe7 000021
000004
000004

042766 000040
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TTY INPUT ROUTINE

BEQ 118 : sBRANCH IF YES
7P % Rmw i20¥RR UP STACK
14§ : TYPE $CRLF : :ECHO <CR> AND ¢LF>
000001 gn;a fégtnc.ox i -Euaa%g ;5¥ KBD INTERRUPTS?
177574 - 5$¥ 8100, ISTKS . ;EgaaLe TTY KBO INTERRUPTS
168: JSR PC, STYPEC : ECHO CHAR
CMP (SP), 860 :iCHAR ¢ 07
By U8, e e
BGT 188 ' : :BRANCH IF YES
BIC 860, (SP)+ :iSTRIP-OFF ASCI]
TST 2(SP) ::1S THIS THE FIRST CHRR
BEQ 178 : :BRANCH IF YES
RSL (SP) :iNO, SHIFT PRESENT
ASL (SP) i 'CHAR OVER TO MAKE
ASL (SP) s ROOM FOR NEW ONE
17%: INC 2(SP) ; sKEEP COUNT OF CHAR
I - 1 L
188: TYPE SQUES :iTYPE 7(CR)><LF>
" Ega 20% : i SIMULATE CONTROL-U

;-!lll!llllillllillll!lllllli!lllll!!il!l!li!lil*lll!ll}!!!!lliii
‘£ESEE ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
¥ " RDCHR :; INPUT A SINGLE CHARACTER FROM THE TTY
M RETURN HERE : :CHARACTER IS ON THE STACK

:WITH PARITY BIT STRIPPED OFF

$ROCHR: MOV (SP),-(SP) : ;PUSH DOWN THE PC
000002 MOV 4(SP},2(SP) ;;snv; THE PS
18: TST8 J$TKS {iWARIT F
BPL 18 ::A CHARACTER
000004 MOVB JSTKB,4(SP) i iREAD THE TTY
000004 BIC 81C<177> 4(SP) ;:GET RID OF JUNK IF ANY
000023 CMP 4(SP), 823 “53 IT A CONTROL-S?
BNE K} ; sBRANCH IF NO
2%: TSTB J8TKS :iWAIT FOR A CHARACTER
BPL 23 ; :LOOP UNTIL ITS THER
MOVB 9$TKB, - (5P) ::GET CHARACTER
BIC #tC177, (SP) $IMAKE IT 7-BIT ASCII
CMP (SP)+, k21 ;;{s IT A CONTROL-Q
BNE 2$ ::IF NOT DISCARD IT
BR 18 ;s YES, RESUME
000140 3§: CMP 4(SP), #140 ::1S T UPPER CRSE?
BLT 4% ; ;BRANCH IF YES
000175 CMP 4(SP),#175 ::1S IT A SPECIAL CHAR?
BGT 4Ys ; ;BRANCH IF YES
000004 BIC #40, 4(SP) :IMAKE IT UPPER CRSE
4s: RTI ::GO BACK TO USER

SEG CC27
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0346

[
n

NN
o
w

e = (==
958

|—h4§‘

55338

T
NE=QTony
32§§§§

-

0000

o m o e
=D
Gi%l
Foe

N
&

st

006042
00e0Se

000177
005054
000044
006040
000015

177777
00S0Se

000004
006042

000040

MACY1l 30R(1052)
TTY INPUT ROUTINE

(EERRRERRR RN RN R R RN RP R R RERE RN RA SRR RERRRRIRRERRIR ISP
;THIS ROUTINE WILL INPUT A STRING FROM THE TTY

000002
000004

000
0ogaole
020122
053505

.GCRLL.
L.

SROLIN:
18:
cs:

108:
4s$:
3%:

"
TTYIN:

CNTLU: .
SCNTLG: .
SMSUR:

SMNEW:
.SBTTL

CO3

13-MAR-78 09:59 FRGE 28

ROLIN

RETURN HERE
MOV R3, -(SP)

MOV sS$tTYIN. R3
CMP #STTYIN$B. ,R3
BLOS 43

RDCHR

MOVB (SP)+, (R3)
CMPB 8177, R3)

BNE 33
TYPE $QUES
BR is

MOVB (R3),9%

nga g&s-‘“3’*
e i

MOV lSP)+,R3

MOV (SP),=-(SP)
MOV 4(SP},2(5P)
MOV aSTTYIN, 4(SP)
RTI

.BYTE 0

.BY;E g

E%g?z /2U/<15;<12>

/ 7 < 4

RSC*% <15>¢12>/SHR =

.RSCIZ 7 NEW =

..xnpur STRING FROM THE TTY

:ADDRESS OF FIRST cunancrzn WILL BE ON THE STACK
.,rsanxuaron WILL BE A BYTE OF AL 0°S
..snv:
::aurrgg FULL’

YES
§23n335 suanacren FROM THE TTY
A RUBOUT

SReRR
LI L

£
o
1

Y

iR

ERR THE BUFFER _AND LOOP
THE CHARACTER

CK_FOR RETURN
F_NOT RETURN
RETURN (THE 1S)
INE FEED

L
R3
THE TACK AND PUT RDDRESS OF THE
IRST ASCII CHARACTER ON IT

(1f}a :gfh*
8

=;§
2
-

gﬁﬁ-‘
ﬁgn

F

TURN
g$0RﬁGE FOR ASCII CHAR. TO TYPE

MINATOR
nssgnvs § BYTES FOR TTY INPUT
,.CONTROL -G

A AR LR LR T TR TR 113
LLE TR TR T T TR 1Y

SWE W B o
*wes wewe

BINARY TO OCTAL (RSCII) AND TYPE

o 336 0 36 38 3 36 36 98 3% 3% 3 36 6 35 36 36 35 36 36 3% 36 3% 36 36 36 36 3% 38 3% 36 36 06 36 36 36 36 36 36 36 36 96 36 36 36 36 36 3% 36 36 36 36 3 3% 3 3 3 3 3 % B B

iru;s nourxﬂf xaugagg TO CHANGE

; %CALL:

**t*‘t*

A 16-BIT BINARY NUMBER T0 A 6-DIGIT

AND TYPE IT.
iSTYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

MOV NUM, -(SP)
TYPOS

.EYT N

.BYT M

;NUMBER TO BE TYPED
t1CALL FOR TYPEOUT
;iN=I T0'6 FOR NUMBER OF DIGITS TO TvPE

= : 1=TYPE LERDING ZEROS
! G=SUPPRESS LEADING ZEROS

; #$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LRST
; #§TYPOS OR STYPOC

iCﬂLL
,{
¥

MOV NUM, - (SP)
TYPON

; sNUMBER TO BE TYPED
:;CALL FOR TYPECUT

SEG O0ege
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83y

15832

e

1536
8%
1539
1S40
1541
1542
1;43
1544
{545
8
151
1550
1551
15Se2
1553
1554
1555

15
1887
1558

—
EU‘I

n
ow

ST

&

St

—
e,

711

FFTERIFE BN

PR P P R oo
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016605

8088888
“%ﬁﬁﬁgag

8882z
Sl

000211

00000 gDO}Zé
00 Og 08 154

000076
177770

000002 000004

MACY11 30A(10S2)
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BINARY TO OCTAL (ASCII) AND TYPE

 *
i #$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

; #CALL:

H P9¥oc

S$TYPC3S: MOV
HoVE
RADD

$TYPOC:

$TYPON: MOV

18: ROL
2s: ROL

3%:

4s: INC
cs: BIS

7%: DEC
B

68: MOV

B8%: .BYTE

.BYTE
$OCNT: .BYTE

NUM, -(SP)

Jd(SF),=(SP)

ts5s: 88hdbks .

82, (SP)
STy

586

RY,-(SP)

SOMOOES] , Ry
RY

86, RY

$OMODE

i | BRBERoR 1 FpedUTe"
; ;PICKUP_THE_MODE

-;hﬁﬂgeisgg biktr8“40 Y vpe

ADJUST RETURN ADDRESS
i oE T T B0y (BICITS,

Egr THS ?*ERSTISN 5ou~r
MY VE R
; s SAVE sq
§§EE¥ETHE NUMBER OF DIGITS TO TYPE
« s SUBTRACT IT FOR MAX. ALLOWED

VE_IT FOR U
'EgT THE ZERO ?§LL SWITCH

PICKUP_ THE INPUT NUMBER

;;CLEAR T TPUT WORD
;;gnggE :§B°¥NTO -~

MS
; ; FORM THIS DIGIT

EmmD<m

2
uugqﬁggéugﬂ*nﬂ*

IR TR LT LR T T T T T T TR TR RE-Ty
A LR TR PEIRE IR TR TR TR TR TR IR T T T 1Y

233268

SURE ?N’T A BLANK

} IRESTORE RY
: tRESTORE R3
:1SET THE STACK FOR RETURNING

; ;s RETURN

: :STORAGE FOR ASCII DIGIT

:: TERMINATOR FOR TYPE ROUTINE
::0CTAL DIGIT COUNTER

SE

("a)

cce3
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g%HQSR.PII 13-MAR-78 08:58 BINARRY TO OCTAL (ASCII) AND TYPE

1586 006331 000 $OFILL: .BYTE O : s ZERO FILL SWITCH

687 006332 000000 SOMODE: .WORD O : :NUMBER OF DIGITS TO TrPE

isge .SBTTL SAVE AND RESTORE RO-RS ROUTINES

{ggg 32 FRERBEEERRRER BB R P AFRBEPR IR SR EPBRBRBEPEP I SRR REIFEEIRIIS 2943

1591 : ¥SAVE RO-RS

1592 ; #CALL: :

1593 e SAVREG b

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

1 ;

1596 :2TOP===(+16)

1597 (% 42-==(+18)

1598 ‘% +4---RS

1599 (% +b---RY

1600 ‘% +8---R3

1601 ; #+10---R2

1602 ix+l2---R1

1603 %+ 14---R0O

1604

1605 006334 $SAVREG:

1606 006334 010046 MOV RO, -(SP) : ;PUSH RO ON STACK

1607 006336 010146 MOV R1,=-(SP) ::PUSH R1 ON STACK

1608 006340 010246 MOV R2.-(SP) ::PUSH R2 ON STACK

1609 006342 010346 MOV R3,-(SP) :PUSH R3 ON STACK

1610 006344 010446 MOV RY,-(SP) :1PUSH R4 ON STACK

1611 006346 010546 MOV RS -(SP) ::PUSH RS ON STACK

1612 006350 016646 000022 MOV 22tsP),-(sP) :iSAVE PS OF MAIN FLOW

1613 006354 016646 000022 MOV 22(5P) . =(SP) :1SAVE PC OF MAIN FLOW

1614 006360 016646 000022 MOV 22(SP) . ~(SP) ::SAVE PS OF CALL

1615 006364 016646 000022 MOV 22(5P) . -(5P) ::SAVE PC OF CALL

igig 006370 000002 RTI

1618 ; *RESTORE RO-RS

1619 :#CALL:

1620 % RESREG

1621 006372 $RESREG:

le22 0CB372 012666 000022 MOV (SP)+,22(SP) : ;RESTORE PC OF CALL

1623 006376 012666 000022 MOV (SP)+.22(5P) : iRESTORE PS OF CALL

1624 006402 01266k 000022 MOV (SP)+.22(5P) :iRESTORE PC OF MAIN FLOW

1625 006406 012666 000022 MOV (SP)+.22(5P) : tRESTORE PS OF MAIN FLOW

1626 006412 012605 MOV (SP)+.RS ::POP STACK INTO RS

1627 006414 012604 MOV (SP)+.RY :1POP STACK INTO R4

1628 006416 012603 MOV (SP)+.R3 :POP STACK INTO R3

1629 006420 012602 MOV (SP)+ . R2 ::POP STACK INTO R2

1630 00e422 012601 MOV (SP)+.RI ::POP STACK INTO Rl

1631 006424 012600 MOV (SP)+.RO :1POP STACK INTO RO

1632 00e426 000002 RTI

igga .SBTTL TRAP DECODER

1635 $3 1 Y2 22222222222222222232232233 2 2222223223222 23222222222 2232224

1£26 :#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE *“TRAP™ INSTRUCTION

1£37 :#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

1638 :#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL

igag :#GO TO THAT ROUTINE.

ie41 00e420 C1004e STRAP: MOV RO,-(SP) ; i SAVE RO

un
)
Q)

(9
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SEG COC3i

CZMSBA 13-MAR-78 08:58 TRAP DECODER
1642 006432 016600 00C002 MOV 2(SP),RO ::GET TRAP ADDRESS
1643 006436 00S740 TST -(RO) : :BACKUP BY 2
1644 006440 111000 MOVB (RO),RO ::GET RIGHT BYTE OF TRAP
1645 006442 006300 ASL RO ::POSITION FOR INDEXING
1646 006444 016000 006464 MOV §TRPAD(RO) ,RO  ;;:INDEX TO TRBLE
1233 00e4S0 000200 RTS RO ::GO TO ROUTINE
1649
iggg ::THIS IS USE TO HANDLE THE "GETPRI™ MACRO
1652 006452 011646 §TRAP2: MOV (SP),-(SP) : ;MOVE THE PC DOWN
1663 006454 Clebbe 000004 000002 MOV 4(sP},2(sP) *iMOVE THE PSW DOWN
iggg 00e462 000002 RTI : tRESTORE THE PSW
}ggg .SBTTL TRAP TRBLE
1658 :¥THIS TRBLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
}223 :#BY THE “TRAP* INSTRUCTION.
iggé s ROUTINE
1663 006464 006452 $§TRPAD: .WORD STRAP2
1664 006466 004562 §TYPE  ;;CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
1665 006470 006132 $TYPOC ;;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS.
1666 006472 006106 $TYPOS ;;:CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
iggg 006474 006146 $TYPON ;;:CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (RS PER LAST CALL’
iggg 00e476 00S402 $GTSWR ;;CALL=GTSWR TRAP+S(104405) GET SOFT-SWR SETTING
1671 006 005332 $CKSWR ; ; CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOF T-SuR
1672 006502 005614 SRDCHR : : CALL=ROCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUTINE
1673 006504 005734 SROLIN :;:CALL=ROLIN TRAP+10(1044910) TTY TYPEIN STRING ROUTINE
1674 0065 006334 §SAVREG :;CALL=SAVREG TRAP+11(104411) SAVE RO-RS ROUTINE
ig;g 006516 006372 SRESREG :;CALL=RESREG TRAP+12(104412) RESTORE RO-RS ROUTINE
1324
1678 : MESSAGES
iEg? 006S12 030062
ROMNUM: .ASC /el/
1682 006514 03246 .n§c§§ /38/
1683 006516 031463 RSCII /33~
1684 006 32063 .ASCI1 /34~
168S 006522 031063 .ASCI1 /32~
iggg 00eS24 177607 000377 BELL: .ASCIZ <«207><377>¢37?7>
1688

020888 DRHEAD: .RSCIZ /DIARG. ROM -
0S1524 BRHEAD: .ASCII ~/BOOTSTRAP ROM ENTRY POINTS AND DEVICE CODES- <15 <12’

97 006B0E 042503 041440 0421
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CZMIBRC M9312 BO TRaP TSOLE

CZMSBA.FP11 13-MAR-78 0B:58 g% 0C32

C4Y4504 .RSCIZ NO DIRG. RUN DIRG. DEVICE CCDE-

gosogss

i igﬁz
L PR
8 2
2 8
2

0066

006bb4e
006656
006660

NN NN N

PFHERD: .ASCIZ ~PSEUDO POWER-FAIL VECTOR ARDDRESS ~

CEES
o
-
&
2

:
5
;
-
2
g

00671

006716
006722
006730

006744
006752

006

006764
006

007000
007006
007014
007022

:
:

020104 ER2MSG: .RSCIZ ~COULD NOT FIND DEVICE CODE -

u&a
oo
P

=

o

?

~

S

ERIMSG: .ARSCIZ /FOUND UNEXPECTED DEVICE CCDE -

22222727
s
222252
s
?
2

:
3

NNNNNNNNNNNNNY
=L

2983
R

nnn

AL
g
[
—

heoh
PRERAR

ER3MSG: .ASCII /POWER-FAIL VECTOR ERRQOR/<15><l2»

4
g

&
ik

g
52

~N

88
3

04

£

Q42520 .RSCIZ ~ EXPECTED RECIEVED 15> <l&>

229 22
SR
@

g

i

ERMMSG: .ASCII /POWER-FAIL DATA ERROR- 15> <12

(i
i
2

fo-tis

23
s
8R2
e

042520 .ASCIZ ~ EXPECTED RECIEVED- <15 > ¢<l2>

YRR
-0

P

[

b b

gugaydedananany
823
258
BaR0

§898555888
X
SRR
?
®

0S1105 CRCMSG: .RSCIZ ~/CRC ERROR IN ROM E--

NNNNNNNNNNNSNNNNNNNNY

}SQ
2
(T
-
NN

2
~
B
—
—

NLwn—0Pv
MHPMh:HhHHhh
n

NSk e

igasa
Baks
i

g
8
?
o
o
8
iy
?
n
2

020104 PFMSG: .ASCIZ ~COULD NOT DETERMINE POWER-FARIL VECTOR ADDRESS-
007206

NNNNY
LLL L
S
£
g

ggﬁ

b
N
-
[V
N -

g
SN
:
&
2
3
R

iz
g8
TR
58
LTS
729829972
RRZNE0
R

g?ég NOROMM: .ARSCII ~NO ROMS TEST ERROR-/<1S>«l2
0S1117

D el ol o e e e e e e e ey e ey e e e e e e e ey e e e T e e e el T Y ey e e T WY =Y T STy
NNN
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NNN
P
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~
n
w
o
o
~
n
~
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o
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N
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gaaL
0S310S

See
O4esee

00
B02 007514
010114
804 010214 000100
1e0s
180
1807 000Co!

MACYL11l 30R(10Se)

13-MAR-78B

TRAP TABLE

0
e
0
0S SEQMSG:
0
1
q
q

.EVEN

: BUFFERS
BUF1:

.END

.RSCIZ

LRSCII

LARSCIZ

£
o
0
o
== L—-00000000000000000000000000

0000
000

HOJ3

09:59 PAGE 33

EXPECTED

RECIEVED-

«18>.12>/DEVICE CODES NOT IN ORCER SPECIFIED Br -

“INSTALLATION PRCCEDURE. -
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= 000000 506
ACDWI = 000000 506
ACDW2 = 000000 506
ACPUOP= 000000 506
ADDWO = 000000 506
ADDW1 = 000000 506
ADDW10= DO0000 506
ADDW11= 000000 506
ADDW12= 000000 506
ADDW13= 000000 506
ADDW14= 506
ADDW1S= 000000 506
ADDMW2 = 506
ADDW3 = 506
ADDWMY = 000000 506
ADDWS = DDO0OO 506
ADDWE = 000000 506
ADDW? = 000000 506
ADDWE = DOO0OD 506
ADDWS_= D0O00D S06
ADEVCT= 000000 506
ADEVM = D000O00 506
AENV = DOODOO 506
NVM = 000000 506
AFATAL= 000000 506
AMADRI= DO0CO0 506
= D000OC 506
AMADR3= 000000 506
AMADRY= 000000 506
AMAMS1= 000000 506
AMAMS2= 000000 oot
AMAMSY= DO0000 506
AMSGAD= 000000 506
AMSGLG= 000000 506
AMSGTY= 0OCJO0 506
AMTYP1= 000000 506
AMTYP2= 000000 506
AMTYP3= 000000 506
AMTYP4= 000000 506
APASS = 000000 506
APRIOR= 000000 506
APTCSU= 000040 1255
APTENV= 000001 12498
APTER1= 000001 4348
APTER2= 000002 4358
APTER3= 000004 4368
APTER4= 000010 4378
APTSI1Z= 000200 537
APTSPO= 000100 1250
ASWREG= 000000 506
ATESTN= 000000 506
AUNIT = DOOCOO 506
AUSWR = 00D0J00 506
AVECT1= 000000 506
AVECT2= 00OOGC 506

MACY1l 30A(10S2)
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b B Bt Bl Bt Bl bt B Bt B D Bt Dt Dl D 0 Dt D Bl Dt Dt D4 P4 D—d 4
EIALAAASAAAAAAAAAAAAAAAAAA AT

R R

2

BUF2

g

006S24
880001

0001
000010

40

100
000200
000400
001000

-

Ne88858
RS
3838

8
o

55
9 £

006756
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1095
4lbs
406"
40Ss
4O4 e
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CROSS REFERENCE TABLE -- USER S5YMBOLS

1034
Q937

1001

1028+

841
6B29*
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- NN
ONERO

nNNNMm OO
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]
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Do
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888a3

:nng
o=
nunn

% 987 ¢

% 883
%

-3
.0

n
£

gRas
i

&%

ce8?
F2O=R

o

c88

=

P s

o s e ] e
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sopeEe
¥

T
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5
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728%
957

737%

MARCY11l 30R(10S
CROSS

750%

996
1185Ss
1190

939

F29

S48

740%
734#

637#
693

KO3
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781
979
753

1665
984

784
1135

b
-
Do
NN

741
747 %

E4B8#

790
99¢e
767

1666

1199

757
808

653

997
789

16867
1129

1298

1801#s

1113
B2b*

72s

ERENCE TRBLE -- USER 5YMBO.S

1107

1669
1133

1304

840#
741

1128

1671
1ieb

BS1#%
esl

1132

1672
1168

857»
889

llebs

1673
1263

939
1022

174
1304

1098
103S

1675

10993

1109
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CZMSBR.P11
SEQEX 003770
SEQMSG 007317
SEQTST 003646
STRACK = 831100
START ;HOO
STKLMT= | i
SHR 001104
SWREG 00017?
sw =
suo”g - 5

=

-
SW03 = 000010
SWOMN = 000020
SWOS = 000?38

=
0% = 000200
SWO8 = 000400
SW09 = 001000
SW1 = 000002
SWi10 = 002000
SWil = 004000
SWile = 010000
SW13 = 020000
SW1Y = 040000
SW1S = 100000
SWe = 000004
SW3 = 000010
SWY4 = 000020
SWS = 000040
SWe = 000100
SW? = 000200
SW8 = D004
SWS = 001000
TBITVE= 000014
TEMP 00454
TESTAD 0O
TIMES 003644
TKVEC = 000060
TPVEC = 000064
TRAPVE= D0O0O34
TRTVEC= DOOO14
TYPE = 104401
TYPOC = 104402
TYPON = 104404
TYPOS = 1044
SAPTHD 001122
SASTAT= =ExExEs
SATYC 005104
$ATY]
SATY3 00S066
$ATYY 00S076
$SAUTOB 001100
$SBARSE poi2le

13-MAR-78 08:58

1030

1048
66l
324s
Y54
335s
4738
4YSes

1032

1758s

10ces
574
S72s
594
§92

MARCY11l 30R(10S2)
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1040

S86
613

13178
1390

LO3
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1045

S9c#
1382

1203#%
649

912
1009

100S
1571

1S11

10498

599»
1395

1047
1664

613 109e
1208s

883#% R
1094 1268

i0%

88S

1393

1145

BB87*

1394

1382

B31l»

1397

i419+

89

i410

897

1421

-

Q]
[

£

g98#

1440

gc37
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CZMIBA.P11 13-MAR-78 08:58 CROSS REFERENCE TABLE -- USER SYMBO.S SEG 0038
i L

lg 1270%  1280% 1287 1296* 1301s

SCKSWR 00S332 13628 1671

$ENTCE" Bocos? U 1363 1808

SCNTLU Q06052 1410 15058
m % 1%55 13118 1421 1505
122 Sis 818 831
SDDMW1 1224 5528
10 001 Sl
i g :
15 8ol e H
14 001 5658
SDOWIS 001260 5668
SDDM2 1226 S53s
SDOK3 1230 S5
1 i
i .
i H
1242 33
$00H9 1244 S608
VCT 001146 Sies
SOEVM 1214 Sugs
SDOAGN 002162 678 685 6918
NDAD 0O21S2 364 605 6878
oge12 579 680
171 682 895
SENULL 002166 683 6948
SENV 001156 €178 Bl 1137 1248 1325 1349
SENVM 001157 Si8s ©9 802 1950 1268 1327
SEOP 002102 656 659 6728
SEOPCT 002120 S79% 6778 681
SETRBL 001156 S168
SETEND 0OIep2 .
SFrLe-  Oosiaa e IS v 13sse  1384e
%
SFILLC 005052 1273 1308s
SFILLS 005051 13074
SGETH2 002142 -
SGCTSWR 4 13948 1669
$ho 3 312 13
18TS 001122 4979
SINTRG 001101 4718 1422 1511
B, B b RO
SMADR! 001172 5348
001174 '
901200 918
. 0OIi3e 398" 502 507 596 611 1248
8
SMAMS1 001166 5288
$MAMS2 001172 S368
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CZMSBA.P11 13-MAR-78 08:58 CROSS REFERENCE TRBLE -- USER SYMBOL.S SEG 0039
539
gt
i
1317% 13203 1358% 13628
1397 15098
HER Sl
SOss 1331 1339# 1351 13SS»
1394 15078
529
S37%
sS40
S43s
i27% 13068
1543% 1572 158Ss
1538#% 1542% 1847 15S0# 1S61#% 1587s
SPGS%‘ %ﬁg 511: S78#% S5 % 658 674 675% 694
SQUES 00SOS4 13108 1440 1489 1508
005614 14538 1672
C= suuuss U 1674
IN 00S734 14818 1673
SROSS = 000010 ° 1574
= s
16218 1675
SRTNAD 0OS164 £538
SR2A = EEEEE® U isn 1ae
SSR# 006334 60Ss
= 000124 4SSs 575 576 578 S80 605 608 674 1377 1811
3 - 6maxo :Gs»g: 467
=
SSHR = 160000 3le 3138 318 319 320 321 s80 667 674 e 632 634
SSWUREG 001160 S19s 5399
STESTN 001142 S10s
STKB 13748 1386 1403 14567 1463
STKS 3eb 13738 1384 1400 1424 % 1485 1461
STN = 000001 Jics
ST 005046 1293#% 130Ss
STPFLG 00S0S3 1242 13098
STPS 00S0o44 1291 1304#
STRAP2 0OG4SS 18628 lees"
TRP = 000013 16564 16658 16668 16678 16688 1669 16708 1671 1672% 1673% 16748 167Ss 16768
STRPAD 00646 1646 16638
STSTM 001126 4998
STTYIN 006042 1482 1483 1500 15048
STYPBN= #&xsss U 1668
ST = #EReREs U 1668
ST 12428 1344 1656 1664
ST C 774 1272 1279 1286 1291 1282 1426
STYPEX 00S042 1297 1299 13028
STYPOC 006132 15418 1665
S$TYPOS 00B10E 1236s leea” '°¢7
SUNIT 001150 S13s
SUNITM 001132 SOls
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SUSWR 001162 S20s

SVECT1 001206 S4Ss

SVECT2 001210 S468

$SGET4= 000000 6868

SOFILL 00633l 1537# iS41#= 1551 15868

. = 010314 4438 Y468 4SO 4SS» 4Yee 463w 4658 4678 Y698
S71s 694 697 1304 1305 1306 1307 1308 1309
1365s 37 1374 1504 1508 1S11 1801w 1802 1803

_$ASTA= ¥EEses U 1317 1320
"$§x_ = 001122 4868 491




CZMIBARD MS312 BOOT TERMR BK

CZM9BAR.P11
COMMEN Y31ls
ENDCOM 43ls
ERROR 3258
SCAPE 43is
GETPRI 43ls
GE TSWR 43lis
MULT 4318
gEuTST 431:
Py 3358
REPORT 3028
SCOPE 3cbs
SETPRI 43ls
SETTRA 1656
SETUP 302s
SKIP 43ls
SLASH 4318
SOF TSW 3028
SPACE 431s
STARS 43ls
1590
SWRSU 431s
TRMTRP 1656#
TYPBIN 4318
TYPDEC 4318
TYPNAM 302»
TYPNUM 4318
TYPOCS 4318
TYPOCT 4318
TYPTXT 4318
SSESCA 4318
e gl
1 ]
SSSETM SSes
$SSKIP 4318
EQURT 3028
HEARDE 302s
.SETUP 302s
.STARS 302
. SWRHI 3028
.SWRLO 321s
.SACT1 3028
.SAPTB 3028
.SAPTH 3028
.SAPTY J02s
.SASTA 3028
.SCATC 3028
.SCHMT 302s
. SEOP 3028
.SRERD 302
.$SAVE 3028
S$STRAP 3028
STYPE 3028
.$TYPO 30cs

608»
431
431s
1665
431l

433
1635
S80s

431w

1395

13-MAR-78 08:58

1328

1666
s7e

460

601

1666

MACY1l 30A(10S52)

{358 1568

1667 1669
483 485
1667 1669

co4

13-MAR-78 08:59 PAGE 43_
CROSS REFERENCE TABLE -- MACRO NAME3

teg2

1671

492

1671

1633

1672

S0S

1672

1673 1674 1e75

bb4 1227 1315 1372

1673 1674 1675

137

7

1445

1474

SEG OCu4l

is13
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. ABS. 010314 000

ERRORS DETECTED: O

CZM3IBR, CZMIBA 'SOL CRF /NL: TOC=CZM_.8R. P11
RUN-TIME: 20 S .7 SECONDS

RUN-TIME RATIO: S97.27=3.5

CORE USED: 20k (35 PRGES’
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