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SeEQ 0003

1.0 ABSTRACT

THIS PROGRAM WAS CREATED TO DO A QUICK VERIFY TEST OF (-BuUS
MEMORY, THIS WAS NEEDED ESPECTALLY FOR THE APPLICATION OF
TESTING 'HE MEMORY Of A MICRO PDP-11 UNDER WUFD MODE. WHEN
RUN UNDER REGULAR XXDP+ THE PROGRAM IS DESIGNED TO GIVE THE
USER OF THIS PROGRAM FRIEND'.Y MESSAGES. THIS PRUGRAM CAN Bt
RUN IN XXDP+ STANDALONE MODE, USER FRIENDLY DIAGNOSTIC MODE
BUT NOT UNDER THE DIAGNOSTIC SUPERVISOR,

2.0 REQUIREMENTS

2.1 HARDWARE

THIS PROGRAM ASSUMES THAT THE FOLLOWING ARE IN PROP:R WORK -
ING CONDITIONS,

1. @-BUS CPU
2. XxXDP» LOAD MEDIA

THERE MUST BE MORE THAN 64i¢ OF MEMORY FOR THIS DIAGNOSTIC
TG TEST OUT THE MEMORY,

<.2 SOF TWARE
AFTER LOADING, THE PROGRAM MUST BE STARTED AT LOCATION 200

3,0 PROGRAM DESCRIPTION

THIS PROGRAM IS A QUICK VERIFY TEST ON O - 2M OF Q- -BUS MEMORY

IT USES THE MOVING INVERSIONS ALGORITHM ON 12 BITS OF A M M.
ORY WORD,IT ALSO TESTS QUT THE PARITY ERROR DETECT LOGIC OF

THE MEMORY,ALL MEELAGES ARE INTENDED TO Bt USER FRIENDLY,

WHEN THE PROGRAM IS RUN THE FOLLOWING IS TYPED OUT,

MEMOR Y ; XXXXIK BYTFS, TEST TIME vy MINUTRY 27 SECONDS
WHERL :

XAXX - 14 THE AMOUNT OF MEMORY IN K

LA ~In THE TIME TO TEST TO THE MINUTE

7l 15 THRE TIME TO TEST TQO THF SECOND

FOR EXAMPLE
MEMORY: %6k B TES, TEST TIME A MINUTEYS D5 SECONDY

Shal el Wl HE TR YR D
IT Will TAKE 3 MINGICS ANQ o3 SECUNDa TU TeuTl,
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1323
134
135
130
l'{'
L3
129
140
141
142
143%
144
145

1do

148
149
190
151

JOQO00
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4,0 tRROR REPURTING

ALL ERROR REPORTING IS DESIGNED TO Bt FASILY READ AND
UNDERSTGOD .,

WHEN AN ERROR OCCURS A “CONTROL - CAN BE INPUT TO RE-
CIEVE EXPANDED ERROR INFORMATION,

&

LTITLE  CVMSBBO 0-2M QUICK VERIFY
JSBTTL  HEADER

.EFNABL \.C tENABLE | QWER CASE,
JENABL ABS iAnd absolute locations,

SEQ 0004
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SEQ 0005

EQUATES

1652 LSBTTL EQUATES

154

155

150 LYY XY Y PRy Y Y Y Yy Y Yy R Y ey Ty Y Yy Y Y Y Y Y Yy PPy Wy Py

157 iMemory Management Equates

158

159 :

lt\O HER S 2

10l i1Status Register addressec

lel P

o3

1ad 177800 MMUSRO - 127570

165 173516 MMUSR3+« 172516

lon

167

168 P

169 iKernal Mode PDR addresses

170 P

171

12 172300 KPDRO= 172300

1/3 172302 KPDR1+ 17230¢

174 172304 KPDRZ2» 172304

175 172306 . KPDR3: 172306

17 172310 KPDRA - 172310

177 17231 kPDRS> *72X12

178 172314 KPDR6* 172314

179 172316 XPDR7= 172316

140

181

189 [

igi iKernal Mode PAR addresses

18%

Ve, 172340 KPARQ » 172340

18° 172340 KPARL1: 172340

188 172344 KPARZ: 172344

183 17,346 KPARZs 170 Z4n

190 1723%0 KPAR4- 1.70%%0

191 172352 KPARS: 172350

1w 170354 KPARGL»  1..3%a

193 172350 KPAR?7s 172356
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SEQ 0006

EQUATE S

195

1‘3(_—'\ HEC

197 iMemory Management -egistar gettings

198 [

]Q\;

C OO 004400 RWXS6+« 4406 iPDR setting for Read/Urite, 320 words.

S0 Q.0 A06 RWA096=- 77406 1PDR setting for Read/Write, 4096 words.

SO0 Q77492 R0O4096+ Y7402 iPDR setting for Read/Only, 4096 words,

a0t Q77400 NR40S6» 77400 iPOR setting for non-resident.

a0

SO5 000000 PAROK= O iPAR setting for a base address of 0.

R Q0200 PAR4K= (00 ;PAR getting for a base address of 4i,

SO 0OA00 PARBK= 400 iPAR setting for a base address of 8i,

R Q00600 PARL K= 600 i1PAR getting for a base addresu of 12K,

J09 201000 PAR16K» 1000 1PAR setting for a base address of 16K,

Sl 001200 PAR2OK= 1200 1PAR setting for a base address of 20K,

Jll 0U1400 PAR24K= 1400 tPAR getting for a base address of 24K,

Sl 177600 PARIO= 177600 tPAR setting for the I/0 page.

JL3

214 000001 MMUENA=: 1 iSRO setting to enable memory manugement .

215 000020 MMU22A- 20 1SR3 setting to enable 22 bit mapping.

R K

e 1000438008000 00000000000 0000880000000 0438 000304800l lllR Attt rt Rttt hattttttatn

o118 iProcessor Status Word and Memory time out vector

o199 ;

;35.0 '

201 1770748 PSWs 177776

el 06,7400 TIMSCA- 62400

c 3 Q00004 TTMOUT . 4

R

R R AN R RN ENE R RS RSN R YRR R Y N R N Y N R N T S R RN RN W W AR ey

Q;é iWrite Package Equates

S8

229 000015 CR=« 14 1ALCTT Return,

3L 00001« LF 10 iASCII L ine Feed.,

&3t 000021 XON = ol 1ASCIT XON,

QR0 Q00023 XOFF = R tAST T XOFF

33 000033 ESCe L iASCIL Escape character,

255 Q00007 BELL - ! tASCILI Bell character,

%gz 177560 DEFCON= 177560 iDefault conaole CSR address,

;‘?Sf ;t‘t““““‘t‘.it‘tttl.tl‘l"....“‘0..“..““‘0.‘...0‘0“0“““06“O..‘-tt*i

238 i1t quates that allow access to the stack frame, These are the ¢offsets into

%28 ithe stack for registers saved during the "Preserve Registers® routine,

241 000C14 TROSL O 14 " ;0ffget for RS,

Ja42 000012 R4Y{ 0T+ 10 10ffget for R4,

S473 QOU010 HES G =a 10 ;0f fyet for R3I,

244 000004 RO ot - . iOfFfuet for R,

JA% ou0Go4 R1ge e 4 10ttt set tor R,

cah Q0QQQL ROLLQT = . iUttyet for RQ,
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10 APR 84 07:55

HELELIR

i1The “PRESERVE" macro facilitates calling the standard
iregister preservation routine (PREGOS),

"macro PRESERVE
JSR RS, PREGOS
endm  PRECERVE

HEEECR ]

iThe "PUSH" macro facilitates pushing informaticy on the stack,
isin items may be placed on the stack with gne macro.

:macro PLISH A,8.C,0,t,F

0 F nb A

.endc
Of nb B

MOV B. -(5P)

. endc
0 fF nb C

MOV \-l"(sp)

. endac

,if nb D
MOV D, -(
, endc

a7 nb E

MOV t,-(sP)

. ENUC
O fF nb F

MV b, (SP)

» endc

vendm PULH

PROGRAM MACR0S

SEQ 0007
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SEQ 0008

PROGRAM MACROS

ca4

5\85 ‘ [ I ]

2 8b iThe “POP“ macro facilitates retrieving items from the stack. Up to

S8 isin i1tems may be retrieved with one macro,

S8y HIRIEE

o849 .macro POP F.:,0,C.,8.,A

290 F nb F

J91 MOV (SP)Y+ ,F

S0 .endc

S92 .F nb E

o9 MOV {SP). . F

25 .endc

RIS .if nb D

RN MOV (5PY+,0

238 .endc

S99 .if nb C

oL MOV {SP)+,C

1ol .endc

AT if nb B

20X MOV (SPY+,B

204 .endc

205 .1 f nb A

306 MOV (SP)+,A

307 .endc

A0H .endm POP

309

310 ;‘ﬁ.

313 iThe “CALL" macro facilitates calling a subroutine with or without

Iie ipassinq parameters., If parameters are passed into the subroutine,

313 ithe fi 3t is passed in RS, the second in R4, etc.

314 ;o

A5 .macro CALL S,A,B,C,0.E,F

na .if nb A

L MOV A, R4

318 .endc

T1l9 .+ f nb B

300 MOV H.R4

2l .endc

o0 if nb C

305 MOV C.R3

324 . endc

105 ofF nb D

30 MOV U.R.)

327 .endc

328 af nb b

109 MOy b R1

330 .endc

33 Lot onby F

Iz> MOV FLRO

13 ,erdc

) Uk P,

335 . engm CALt
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SEQ uu09
PROGRAM MACROS
3? ) HER
xz3 iThe "RETURN" macro facilitates returnina from a subroutine,
379 i1f parameters are passed back, the “PRESERVEY macro MULT be
X490 jused at the start of the subroutine to cet up the stack frame,
241 iUp to si» parameters may be passed back, The first 15 passed
a2 1in RO, the second in Rl etc.
243
44 .macro RETURN A,B,C,D,E,F
4% .if nb A
a6 MOV A,ROSLOT(SP)
LY . endc
348 afF nb B
149 MOV B,R1SLOT(SP)
350 .endc
nl OfF nb C
s> MOV C,ReSLOT(SP)
353 .ende
154 ifF nb D
5% MOV D ,R35L.0T(SP)
356 . endc
347 .1 f nb E
158 MOV E . RASLOT(SP)
1549 . endc
JoQ 0 f b F
61 MOV FLRS5L0OT(SP}
36,2 . endc
N3 RTS PC

34 cendm RE TURN
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SEQ 0010

STARTUP

oo SBTTL Startup

Xy

Kot 000200 N 200

9

37O QU000 000167 Q00774 JMP MAIN iThis enables X/DP. to start the program

;i'l ;jand disables loading the supervisor,

303 001000 . 1000
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293
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001000

JO1102

001104
00! 106

r 001110

000000
000000

00000
Q00000

001200

|

|
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(DATA SETIONY PARLITY CSR TABLE

LSBTTL PTYTBL

(Data section) Parity CSR table

iThe parity CSR table is located here in order to get it into hte
;Read/Write section,

PTYTBL: .BLKW

CHBUF ; WORD

UFDCHR: | WORD
GETOUT: WORD
CCFLAG: ,WORD

L]
[

33,

ocCo O

1200

iMaximum of 16 CSRs, two words per CSR
iplus one word for a terminator,

iWill contain any character received by KBDINT,
sSAVE FUK JoUT CHARA sUFD 02/708/84

;GET OUT FLAG ;UFD 02/08/84
:CONTROL C FLAG :UFD 02/708/84

iThis is the end of the section that is Read/Write during testing.

SEG 0011
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MAIN

296
3a;
k32 1)
399
400
401
1020
403
404
405
406
497
408
409
410
411
q1.2
413
414
415
416
417
418
419
420
421
422
42X
424
425
426
az7
428
429
430
431
43>
453
434
435
436
437
43
439
440
441
442
443
444

445
44¢,
44/
448
449
450

11723 PLUS

CO1200

001200 000240
001202 005767
001206 Q01074
Q01210 0O.0667
001214 013767
001222 01376!
001230 Q13767
001236 013767
Qul244 Q32737
001252 001415
OCL25%4 104042
001256 Q0%060
001262 012767
001270 032767
001276 0©01403
001300 012767
001306 105737
001312 100002
0013.4 104043
001316 Q00403
001320 104042
001322 162700
001326 010047
001332

001332 Vo4767
001336 210037
001342 022700
001344 001006
001550 Q05232
0013%4 005237
001 in0

001360 004767

- MEMORY TEST,

004724

Co4716
000042
020030
000032
000052
0049040

000C42
177777
000100
1177717

000052

001424
004560

000546
001104
000003

001110
001104

QQQ7QL

B
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004672
004674
004670
004664
0009052

004630
004632

004614

MAIN TLOW
LBTYL MANN - 11/23 Plus - Memory Test, mairn flow
R T N T N N O g S O N S RN
: INPUTS [II1) Processor is in a Reset state,
; {II2) - From CTRLX only, SWSTAC (in XXDPs+) is a.tered.
; {1I3} - Absolute ‘ocation 42 has XXDP: return/Chain Mode flag.
L OUTPUT S, [D01) - fhe XXDP+ return/Chain Mode Flag in XXRTN,
; [0U2] - The address of SHSTAC (in XXD--+) in SWADD.
; CALLING SEQUENCE ; [EN1) - Standard entry from XXDP:,

: [+EN2) - JMP  MAIND
: [+EN3) - Standard restart from XXDP..

s SUBORDINATE ROUTINGS CALLED: {CL1}-EMT 43 (to XXDP.)

]
; [CL2]-WRITE [CL3Y-TEST (CLA4]-WRITLN,
R R Y Y Yy N Y Y e YT T Ty

START;

MAIN: NOP : ;UFD 02709781
TS5T SAYSP ;FIRST TIME THRUQGH? JUFD 02709784
BME MAIN] +NO SO BRANCH JUFD 02/709/84
MOV SP, SAVSP i SAVE. STACIK POINTER ;UFD 02709784
MOV a#42, XXRTIN iSave the XXDP+ return/Chain Mode flag in XXRTN
MOV 3¢30,5AV30 :Save the EMT vector
MOV @¢32,5AV3? H
MOV aes52, SAVS? i SAVE LOC 5?2 {UFD 02/09/84
BIT 240,90852 iAre we under UFD CHAIN MODE?
BEQ 3 itNo,then continue testing

Pt
; IF WE WET HERE WE ARE IN UFD CAHIN MODE

EMT 42 ;Get DSRERR address
CLR 42(ROD) slnitialize DSRERR to no error
MOV -1, UFDCHN itlag that we are under UFD CHAIN MQDE
BIT #1000, SAVS? s IN QUIET MODE? {UFD 02,0984
BEQ b3 sBR IF NOT tUFD 0270984
MOV #-1,UFDQUI 3SET QUIET FLAG {UFD 02/09/84
1% 1578 aNse 3 IS THIS THE WFD MONITOR 2 (UFD 0440384
BPL 1 1BR IF NOT ;UFD 04/03/84
EMT +43 ;Get the address of SWSTAC from XXDP.,
BR 2s ;Go save it
1%: LMT 40 iGet the address of dca from monitor
LU 214,24 RO :Adjust it to SWLHTAK ;UFD 02/09/84
28 MOV RO, SWADD 1Save it in SWADD.
CHKCC: CALL GETCHR {SEE IF A CHARA BEEN TYPED tr'D 0270984
JSR PC,GETCHR
MOV RO, &®UFDCHR
Cip 43 ,R0 1 [S IT CONTRIL C 2 (UFD 02709784
Bt 14 tNO SO BRANCH UV D 02709 8%
INC atCCHL AL LA A S o S TR tWURD O OV 1K4a
24 INC @aGm ToUT bk T GET OUT FLAG JUED Q0 0 kg
DAL CTRL X 1VES (UFD oo 0984
JSR PC,CIRLX

N

SEQG CO12
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MAIN

451
452
453
454
45<
456
457
458
459
460
461
46
463
464
465
466
467
468
4609
470
471
472
473
473
475
476
477
478
479
480
481

482
483

484
485

486
487
488
489
490
491
492
49%
494
495
496
497
498
499
500
501
50¢

11723

001364
001370
001372
001376

001400
001400
001404
001412
001414
001420
001422
Cc01430
001436
001444

00144¢
001452

001454

021460
oCl462
001466

001472
00147~
00"~ 7C

001502
001502

001506
001506
001512

001516
001522
001524
001532
001532
001540
001546
001554
001562

001564
001570
00152
001576
001¢.00
001602

PLUS

Q057+ 7
001403
022700
001766

013746
012737
Q00007
022700
00101 ..
CL2767
013767
012737
c00403

glz2716
000002

012637

010706
042706
62706

012705
004767

004767

012705
oo4767

VoS 767
0014073
016737

016737
016737
016737
J16737
001415

005737
¢01407
135737
1170004
104042
012760

MEMORY
0031570
000032

000010
001446

000C05
1772777

177746
001000

001454

000010

2177177
001600

Q00004
004102

000506
000074
004066
004414
Q02404
N0437;-
004360
004354
004334
001110
000052

Q00001

1E8T,

MACTU M1200

000010

004506
004476
177746

177746

000052
Q00030
000032
00004,

Q0QL46

MAIN FLOW

HA

13
.I.

.
L]

MAIN1Y ;

1004 ;

101%:

MAINO;

9%,

Tul
BE.i
CMp
BtQ

MOV
MOV
MFPT
cHP
BNE
MOV
HOv
MOV
BR

MOV
RTI

MOV

MOV
BIC
ADD

CALL
MOV
JSR

Catt.
JSR

CALL
MOV
JSR

Ter
HEU
MOV

MOV
MOV
Hiy
MOv
Bf G

741
|t
ISTH
[P
£M7
MOy

N1

10-APR-84 G7:55 PAGE 11-1

UFDCHN
MATIN1
432 ,R0O
2%

a«l0, (9P)
#1004 ,2410

¢5,R0
1013
“-1,0RIO0ONF

@e177746,SAVCAC
21000,a0177746

101
#101%,(5P)

(SP)s, 8210

PC,SP
017717,5P
21000, 5P

WRITE , oMTINPG
MTINP( RS
PC,URITE

TEST
PC,TEST

WRITE , $MTQOK
#HT10K, RS
PC.WRITE

LR TONH
9%

TAVCAC, Qa1 "7 74n

HAVHC ,, Bel
SAYEC, @ae30
CHY L gt 8
AARTN, Q842
l‘s

awCCHLAG
1%

bl-‘?‘)‘?

13

a.
41,46(RO)

;IN UFD CHAIN MODE?
;N S0 BRANCH

;IS IT CONTROL Z2 ?
: YES

i WE MUST TEST FOR AN ORION PROCESSCR, IT WE HAVE ONE THEN TURN

1 SAVE LOC 10

sSET FOR NONEX INGT
;GET PROCESSOR TYPE
;IS IT AN QORION 7
:BR IF NOT

1 58T FLAG

; SAVE CACHE

: TURN QF+ CACHE
sLEAVE NOW

TV AP

iWE TRAPPED SO SET 0 RTN
;CLEAR STACK FRCM TRAP

sRESTORE 1 OC 10

iInitialize the stack pointer,

iDisplay the "test '‘n progress”

iDo all the testing.

iDisplay the "K' message.

;ORION CP 7
i8R IF NOT
sRESTYCRE CACHE

+RESTORE LOC 52
JREGTORE RO

JRESTORE 502

iRestore location 4,
i If not in chain mode, loop.

;rC TaPED 2

iNO, SO BRANCH
s1h THIS THE UFD MONLTOR 7
CBROIF MOT

;LET AGBDR Or (CA
it T PALS CNT TO L

;UFD 02/09/84
;UFD 02709784
s UFD 02/09/84
sUFD 02/09/84

OFF CACHE.

;D
s\ D
:UFD
;UFD
;D
[ UFD
DD
;UFD
J\UFD

04/0Q3/84
04-/03/84
04-/CX/84
04/03/84
04,03/84
C4/03/84
04,03/84
04/03%/84
04-03/84

;l_‘_D
HILEY

0a/03%44
04 /0%, 84

;WD 04/03/784

message,

0D 04/0%.83
0 Qd4/Q8 /83
D04 QX KA

PRI TY
O "0 Ha
0270984

Q2. 'J9 X4
HCHCEEVESR AL B2
;UF D 0L 0% 6
ILAREVT I UL I IV
;LHD O SO, BG

WD 0209 84

SEQ 0013
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MAIN
5032

S05
506
SQ7
508
509
510

11
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O MM QUICK VERIFY

11723

001610
001614

001616
00162
001624
001630

001632
0lelds
001636
00lods

PLUS -

004777
000406

005737
001403
016706
000207

012705
04’67
Q00656

MEMORY TEST, MAIN FLOW

004300
001106

004302

000001
003742

MACROQ M1200

14

4%,

10-APR -84 07:55 PAGE 11-2

JSR

1ST
BEQ
MOV
RTS

CALL
MOV
JSR
BR

DI
i

PC,aXXRTN
at

84GE TOUT
44
SAVSP, SP
PC

WRITE , ONEWL IN
ONEWL IN,RS
PC,URLTE
MAIN]

jReturn to XXDP:+ CHAIN FILF
1CHAIN RTN

y}GET QUT FLAG SET?

1NO SO BRANCH

tRESTOR STACK PIONTER
IRETURN TO XXDP+ MONITOR

iDo a return and line feed for multiple passes,

1UFD 02/09/84

iUFD 02/09/84
1 JFD 02/09/784
1UFD 02/09/84
iUFD 02/09/84

iLoop if multiple Chain Mode passes,

SEQ 0Cl4
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IKTINT
%14

H1h
516
al i
513
Hlw

n
PRe]
[

R LA N TR

Fralalfdmarura®

wienon alalaneagrint

(2. 1 a Y]
oL

HANDLE MEMORY MANAGEMENT TRAPS

001644

0Jvl646
001€¢46

001650
01654
001654
001656

001662
001670

OCle’0
QQle7S

0047%6

010546
004767

012605
004a7h7

Qlev?3/

012605
000002

005146

003562
000001

Ce

MACHO M1200 10-APR 84 07:5% PAGE 12

177572

SEQ

SBTITL KTINT - Handle Memory Management traps
1400 RARRRARNARANRANERARRARRALAARRRARARARARRASAAMAARIAAIARGR A SaRbbostanbbohate

1 INPUTS (OIl} TKTERR, the address of the error mensage table,
}
sOUTPUTS: {ADO1) - KT trap error message to the console.
]
tCALLING SEQUENC..: [«AV2]) - Trap through vector 250.
i SUBORDINATE ROUTINES CALLED:  {(i1}-ERROR,
120 0Ad R dd b d b adAlddddddddddddddddsndddddbtdtddsddibaddd bttt ittt datt At abnditsd
KTINT: JSR PC,a(SP)» iRout ine locater,
PUSH RS ;Save the parameter passing register,
MOV RS, -(SP)
JSR PC, TKTERR 1Get the address of the error message table.
CALL ERRCR,(5P)+ 1Signal the error using the table address,
MOV (SP)Y+ RS
JSR PC ,ERROR
MOV OMMUENA , 9OMMUSRO ;Reset Memory management,
POP RS jRestore the register,

RTI tReturn from interrupt.

0015



CVHSHBO
PTYINT

I
5338
539
5440
5431
5S40
5432
544
545
5446
54
548
539
550
551
552
583
554
555
586

557
558
559
560
561
562

O OM QUICK VERIfY

HANDLE PARITY TRAPS

001674

001676
001676

001700
001704

001706

001710
oo1712
0C1714
001714
001714

001722
001724

D01 726
Q01730

Q01734
CO1734
Q01736

004736

010046

012700
000401

005720

005710
001003

012600
000167

005730
100370

005210
012750

0laesou
000002

001000

004614

000001

MACRQ M1200

D,

10-APR 84 07:55 PAGE 13

SEQ

SBTTL PTYINT- Handle Parity traps
JAGOAARMRARRR AR Rl AR ARttt b Al bbbt R AN AR RGN IR SAREISORAIARALL

i INPUTS

CUTPUTS

L]
i
i
i
i

iCALLING SEQUENCE s

i
1 COMMENTS::
!

PTYINT: JSR
PUSH
MOV

MOV
BR

1%: TST

2% ISy
BNE
POP
MOV
JMP

TST
BPL

INC
MOV

POP
MOV
RTI

[DI1]
(DO1}
[D02]

-The CSR which causecd the trap
good parity, traps enabled,
-The error count associated with the SR ig

-The address of the parity CSR table (PTYIBL).

i reget for write

incremented,

[+AV2) (Trap through vector 114)

If no CSR cen be found which caused a trap, exit to UNXINT,
to signal an unexpected interrupt,

]
;1 SUBORDINATE ROUTINES CALLED:
R Y Yy Y Y Y Y Yy Y T Y Yy Y Y Y Yy YTy T I YIS

PC.8(SP).

RO
RO, -(5P)

¢P1YTBL,RO

2%
(RO).

{RO)

3%

RO
(SP)Y+,RO
vCTi14

(RO »
1

(RO)
@1,9-(RO)

RO
(SP)+,RO

L&CLL) -

UNXINT,

tRoutine locater,

1Save a working register,

iAddress ¢f PTYTBL in the working register,

iGet past the error count.
iCheck for the table terminator,
:IF terminator found, restore RC
iAnd go signal an unenpected trap.

iCheck the CSR for a parity error,
1

1Bump the error count,
iReset the Parity CSR,

iRestore the working register,

tReturn from trap,

0014
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579
580
581
e Tu P
582
584
585
S86
587
588
589
590
591
592
5933
594
595
596
597
598

599
600

6ul
602

001740

Q01744
001746

001752
001754

00 760
oc17:0
001762

Q01766
001705

QOL77¢C

004767

162616
162716

011646
0106566

00‘4 -‘.{‘ g

01.2605
Q000Q

VERIFY

004454

0000¢4

V00002

002700

Efj\

P T
MACRO M1200 1C-APR-84 07:55 PAGE 14
UNXINT - HANDLE UNEXPECTED INTERRUPTS.,

SEQ

SBTTL UNXINT - Handle unewspected interrupts.
(RRE MR ARARRRAR AR A ARG R RN R AR AR AR AR RAT D AARRTRARR S RARR AN R AR RARAAA LA bk

t INPUTS (D11} The address of the veciors table,
:OUTPUTS: [ADOLl) - Error message to the console,

:CRLLING SEQUENCE ; [+AV3] Trap through any unused veactor,
:COMMENTS: UNXERR does the errcor handling for tri; rou'ine.

i
{ SUBORDINATE ROUTINES CALLED: (CL1]-UNXERR,
Y Yy Yy Y Y Y R R T TR T T VT O P

UNXINT: JSR PC,VCTORS 1Get the address of the vactior table.
suB (SP)Y+,(SP) }
SuUB &4, (SP) iForm the address of thke trapping vector,
MOV (SP), -(SP} iForm a stack frame and save RS,
MOV RS, 2(SP) H
CALL UNXERR,(SP )+ ;Pass the vector address to the error hancler,
MOV {(SP)Y+,R5
JSR PC,UNXERR
POP R5 iRestore RS,
MOV (SP)+,R5

RTI ;iReturn from interrupt.

0017



CVMSBRO O M QUICK VERIFY

KBDINT

604
O
606
607
608
609
olo
611
6l
612
old
615
616
6l7
618
519
620
621
62¢
623
6243
6ch
626
627
628
629
630
631
632
633
634
635
636
H37
638
639

640
641

001772

001774
001776
002004
002012
002016
002020
002026

002030
002036
002040
002044
002046
002054
00056

002060
002064
002070
002076
002076

002102

004736

000240
017737
042737
005767
001004
022737
001420

022737
001410
005767
001416
022737
001403
000411

005217
005237
0132737
004767

000002

004140
177600
004104

000030

000003
004054
000032

001110
001106
001102

000164

MACRO M1200
- HANDLE CONSULE KEYBOARD INTERRUPTS,

001102
001102

001102

001102

001102

001104

g

10-APR -84 07:55 PAGE 1

9

(S
5

SBTTL KBDINT - Handle console keyboard interrupts,

Y Y Y Ny Y N Y Y Y T Y Y Y TV YT T Y LT T VO o R A AU U ARy
The

t INPUTS

L OUTPUTS :

i
iCALLING SEQUENCE:

L COMMENTS :

H

(DI1]
{DO1]

If the input character is a Control X, exit the program via

CTRLX,

input character,

:
i SUBORDINATE ROUTINES CALLED:

KBDINT:

cé:

JSR

NOP
MOV
BIC
ST
BNE
CHP
BEQ

CHP
BEQ
TST
BEQ
CHMP
BEQ
BR

INC
INC
MOV
CAL L.
JSR

RTI

- The character is placed in CHBUF,

(#AV4]) - Interrupt through vector 60,

[«CL1]-CTRLX,
Y Y Ny Yy Yy Y Y Y Y Y Y Y YV Y VY Y Y VYV YTV VI T YV YweN

PC,a(SP). jRoutine locater,

tUFD 02708784
BFBBUF ,80CHBUF ;Put the character in CHBUF,
€177600,0#CHBUF ;Strip the character to 7 bits.
UFDGUT ;IS IT VD QUIET MODE? ;UFD 02708784
24 tDCN'T TEST tX IF IT IS ;UFD 02708784
830 ,96CHBUF 1See if the ¢haracter is Control X.
6% ;IT IS SO GOTQ CTRLX tUFD 02/08/84
€3, 0CHBUF i [S IT tC 2 {UFD 02/09/84
44 1 YES, SO BRANCH sUFD 02708784
FDCHN tUFD CHAIN MODE ? tUFD 02/08/84
8% tLEAVE NOW IF N(CT (WD 02708784
63  BGCHBUF ;IS IT A 22 2 tUFD 02708784
54 1 YES, SO LEAVE iWUFD 02/08/84
B : IGNORE CHARACLTER {UFD 02708784
DOCCFLAG ;1SET tC FLAG tUFD 02/08/84
FRGETOUT ;SET GET QUT FLAG {UFD 0270884
AOCHBUF , aUFDCHR ; SAVE 17 (UFD 02/08/84
CTRLX 1 LfF it s, Loto CTRLX,
PC,CTRLXA

iReturn from interrupt,

SEQ 0018
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CETCHR -

643
44
045
6do
6d ]
o4y
od9
65
6nhl
652
653
654
o655
656
657
~58
659
660
661
662
663
664
665
666
667
668
669

002104
002110

002112
002116

002120
002124

002126
002132

002136
002136

013700
001403

005037
000405

108777
100002

117700
04270¢C

000207

001102

001102

004014

004010
177600

MACRO M1200

(e

10-APR-84 07:55 PAGE 16
(WRITE PACKAGEY GET A SINGLE CHARACTER INPUT FROM THE

.SBTTL GETCHR - (Write Package) Get a single Lharacter input from the conscle
PAMRAARARRARARARRRA R AR AR RN ARA R AR AR AR AR R R AR RR R R R AR bR ARk kbR bR h kb kb A hkkdhkdk
{DI1) CHBUF ,

1 INPUTS

{OUTPUTS ;

:CALLING SEQUENCE:

[4DI2] - The input character,

{OE1l) - RO
ch

contains the character, stripped to / bits, If no
aracter is received, RO is raturned zero,

CALL GETCHR

L]
i SUBORDINATE ROUTINES CALLED: None,
L Ty Y Ty Yy Y Y Y Y Y Y Y Y PV VYV VY VDT U UTYY

GETCHR: MOV

1%:

2

BEQ

CLR
BR

1578
BPL

MOVB
BIC

RE TURN
RTS

@a#CHBUF ,RO
L$

@eCHBUF
2$

al<BCSR
28

a<KBBUF ,RO
#177600,R0O

PC

i1Check the character buffer.
H

1 If a character was in CHBUF, clear CHBUF,
tAnd exit,

iCheck for inputs,
1 If none, get out,

; If impuy, get it.

t5trip to 7 bits,

SEQ

0019




CVMSBRY
PRTCHR

671
(‘ .’3
73
674
0.5
ol6
<X
678
67’9
680
681
632
a3
084
odh
©36
687

688
689

690
691
692
€93
694
695

696
697
698
699
700

701
702
703
704
0N

706

0 M QUICK VERIFY

002140
002144
002146
002146

002150
002150

002152
002156
002160

002164
002164
002170
002174

002176
002176
002176
002202
002206

002,10
002210
002212
002212

005767
001401

Q00207

010046

105777
100375
110577

004767
022700
001005

004767
022700
001373

012600
00u207

003756

003766
003762
177714
000023

177702
000021

MACRO M1200

. SBTTL PRTCHR -

|“L2

10-APR-84 07:55 PAGE 17
(WRITE PACKAGE) DISPLAY A SINGLE CHARACTER ON THE CON

s COMMENTS ;

CALLING SEGQUENCE :

(WRITE PACKAGE) Display a single character on the console
LY Y Y N Y N Y Y Y Y Y P S S S S R

L INPUTS ¢
L OUTPUTS

(IE1]

RS contains the character to be displayed.

{D01] - The character is displayed on the console,

If an XOFF

is received from the conscle terminal, this
routine waits for an XON before returning,

CALL

i
: SUBORDINATE ROUTINES CALLED:
PARRARRRARR R R R AR R R PR AR R AR AR AR AR AR AR ARARRAI S AR d b bbb bbb bbb iibahid

PRICHR:

FPRTCH:

14%:

24

3%:

TST
BEQ
RETURN
RTS

PUSH
MOV

1578
BPL
MCvB

CALL
JSR
CMP
BNE.

CALL
JSR
CHw
BNE

POP
MOV
RE TURN
RTS

UFOQUI
FPRTCH

PC

RO
RO, -(SP)

abDSPCSR
14
R5,a0SPBUF

GETCHR
PC,GETCHR
#X0FF ,RO
3%

GETCHR
PC,GETCHR
&XON,RO
2%

RO
(5P Y+ ,RO

FC

PRTCHR, IE1

[CL1),(4CL2)-GETCHR,

jAre we running under UFD ?
i Yes, then skip the typeout
{UFD 02708784

;1 Save RO,

iCheck the transmit ready bit on the console.
i1 If not ready. wait for it,
i S5end the character,

:Get an input character.

1%ee I f it is an XQFF .

i If not, ignore it and get out,

1 IF XOFF, wait for an X0ON,
iGet a character.

1See i f it is an xXUN.
;If not, loop and wait,
;1F XON, return,

iRestore RO,

SEQ

0020
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TEST

SR
AL
Y10
711
S
1.13
714
".‘ll:'“..
l‘lb
"
T1l8
Ti9

g
Fol
T
[ 4

753
704
705
726
127

728
729

730
731

732
733
734
735

002214
0n2216
002216
002e2¢
002224
002224
002230
00:232
002232
00223¢
002240
002242
002242
002246
002250
002250
002254
002256
00225%6
002262
00264
002264

000240

004767
000240

004767
000240

010005
004767
000240

004767
000240

004767
000240

004767
000240

00Q207

000250

000420

Q00750

oo1172

001eie

Q01530

Lo

MACRO M1200 10-APR-84 07:55 PAGE 18
TEST ALL OF MAIN MEMORY,

LSBTTL TEST - Test all of main memory.

Y Y Y N N N N N N P
i INPUTS; [IIl] The processor is in a Reset state,

;UUTPUTS: {ADC1} - Memory is sized. The size and test time is displayed.
3 (ADO2]} - Memory is tested, Any errors are displayed on the

; console.,

H

i CALLING SEQUENCE: CALL TEST

;SUBDRDINATE ROUTINES CALLED: {CLL)-MAPINI [CL2)-SIZHEM {CL3)-TPARTY

; (CL4)-TL16K [CL5]-TRES! [CL6)-CPARTY
L Ty N Y Y Y Y Y VY T T L LT T O O O

TFST: NOP 3 ;UFD 03713784
CALL MAPINI iS5et initial conditions for testing.
JSR PC.MAPINI
NOP 3 sUFD 03713784
CALL SIZMEM :Size the memory and get back the highest
JSR PC,SIZMEM
NOP ;responding PAR setting, ;UFD 03713784
CALL TPARTY ,RQ iTest parity detect and enable parity traps.
MOV RO ,R5
JSR PC, TPARTY
NOP iPass the highest PAR setting. ;UFD 03/13/84
CALL TL16K iiest the low 16K words of memory.
JSR PC,TL16K
NOP : sUFD 03/1%/84
CALL TREST :Test whatever is left,
JSR PC,TREST
NOP iPass the highest PAR setting, ;WD 03/13/84
CALL CPARTY iCheck for any parity errors during testing.
JSRK 2C,.CPRARTY
NOP : ;UFD G3/13/84
RE TURN iReturn,

RIS PC

SEGQ 0021



CVMSRRQ
CTRL %

FA
738
29
70
741
42
743
744
745
746
47
748
749
750
751
752

753

754
155
756
757
758
59
760

761
762

763

764
765
766
767
768
769
770
7N
172
773
714

116
T
778
779
180
781
782
783
T84
RS

786

0 M QUICK VERIFY

HANDLE A CCNTROL X KEYBOARD INPUT

002266
002272
002276
002302

002306
002306

002312
002316
002322
002326
002332
002354
002334
002340
002344
002352
002352
002356
002362
002362
002366

002372
002376
002402
002404
002412

002414
002416

002420

» 002424

002426
002432

002434
002440
00244¢
002444
002446
0024%4
00246C
002464

013701
013702
013703
013704

004767

010137
010237
010337
010437
000240

012705
004767
062737

013705
004767

012705
004767

01670C
005767
001014
022737
001025

102710
001423

122720
001373
112740
000415

005737
001412
105720
001376
112760
110720
112720
105010

001102
001104
001106
001110

001742
001102
001104

001106
¢01110Q

000136
177604
000100

001104
177566

000040
177556

003514
003516

000130

000101
000130

001110

00005/
000136
000103

001104

001104

1e027¢

LS8BTTL CTRLX

: INPUTS

s OUTPUTS :

Jo

MACRO M1200 10-APR-84 07:55 PAGE 19

(DIl]

CALI.

: SUBORDINATE ROUTINES CALLED:

CYRLX:

14

el

3%

MOV
MOV
MOV
MOV

CALL
JSR

MOV
MOV
MOV
MOV
NOP
CALL
MOv
JSR
ADD
CALL
MOV
JSR
CALL
MOV
JSR

MOV
157
BNE
{MP
BNE

8T8
BEQ

CHMPR
BNL
MOVA
BR

TSt
BtQ
1518
BNE.
MUVvB
MOvVH
MOv8
CLRB

B0CHBUF ,R1

80UFDCHR ,R2
BOGETOUT ,R3
8OeCCFLAG, R4

St TBAK
PC,SETBAK

R1,80CHBLF

Re, 30FDCHR
R3, 866Gt 1 OUT
R4, 80CCFLAG

FPRTCH, &' t

o' r RS
PC.FPRTCH
€100, 80UF DCHR

FPRTCH, 9oF DCHR

B0UFDCHR , RS
Pr . FPRTCH
FPRTCH, 40
240 ,RS
PC,FPRTCH

SWADD,RO
UFDCHN

2t

2110,a8UF DCHR
8%

(RO)
8s

AL (RO
1
& %, -(RO)
83

atCCHL AL
83

(RO Y+

L3

4/, 1(RQ)
4t (RO)
0'C|(R0)*
(RG)

- Handle a Control X keyboard input
;tti‘“it###t#**t#"t##*i““‘#t#*t‘#‘*#t#‘t“t*;4t“‘t“““#‘00“&##‘##‘&‘4#&
SWADD.

[(DO1) - SWSTAC (in XXDP+)

1 CALLING SEQUENCE :

CTRLX
(ClL.1)-SETBAK

i SAVE LOCATION
1 SAVE LOCATION
1 SAVE LOCATION
$ SAVE LOCATION

iRestore original program location and reset,

{RESTONE LOCATION
tRESTORE LOCATION
;RESTORE LOCATION
{RESTORE LOCATION

{PRINT UPARROW

;MAKE CHARA AS(C1]
;PRINT CHARACTER

PRINT A SPACE

is altered to disable Chain Mode.

[CL2)-MATINZ,
1A R bR bR bR AR LR R R b AR R A bbb A P 2000004000500 3 0000000000000 00000b0bdbtbbibbbia

;UFD 02/710/84
JFD 02710784
:UFD 02/10/84
(U0 02710784

;UFD 02710-/84
;D 0271084
;UFD 02710784
:WVFD 02710784

{UFD 02/08/84

;UFD 02/08/84
:UFD 02/08/84

JUFD 02708784

iGet the address of SWSTAC in XXDP.,

:UFD THAIN MODE 2
YES, SO BRANCH

$ IS IT AN X 2
sLEAVE IF NOT

D 0270884
iWFD 0270884
;WD 02,08/84
{UFD 0208784

;iCheck for the stack terminator,

;i [F found, get out.

iFing the auto mode switeh,

t
;Replace 't with the exit switch,

IS IT WD AND tC 2
sNU, 50 BRANCH
itFIND END OF STACK

il UAD SLAYSH

1L OAD UPARROW
JLORD C

ST END OF 9TACK

(kD 02708 84

i UFD 02,0884
;Wb D 02708084
;UFD 00,0884

kD 02/08 -84
1WED 02,08 84
HLL NN VRRRT PP B
tUFD Q2708784

SEQ 0022
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MACRO M1:200

CTRLX - HANDLE A CONTROL X KEYBQARD INPUT

'.'8 l"
788 002406 004767 177024

84

I<¢?

10-APR 84 07:55 PAGE 19-1

JSR PC (MAINZ

iGoto MAIN (ENR2).
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MAPINI

790
791
[
RS
T34
S5
9%
g
208
799
800
801
802
803
804
805
806
807
808
809
810
811
aiz
813
814

815
816
817

818
819
820
821
822
823
824
a2s
826
827
828
829
830
831
832
B33
834
835
836
837

H3i4
R
H40
841

SET INITIAL PROGRAM CONDITIONS

002472
002476
002502
002506
002510
002514
002514
002516
002522

002526
002526

002532
002536
002540
002544

002550
002552
002556
002562

002564
002570
002574
002600
002604
002610

002614
002620
002620
onNch”22

002626
0026 34
002640

016700
042700
022700
001407
004767

012605
004767
005067

004767

004767
012600
012701
012702

010021
062700
012721
077206

004767
012637
004767
012637
004767
012637

004767

012605
004767

01767
042706
012777

003414
007717
150000

004330
002722
003366
000772
003662
100000
00100

000004
000340

177054
100250
177074
100114
177162
100060

Q03330

001520

100000
160000
000100

Lo

-,
MACRO Mi200 10-APR-84 07:55 PAGE 20

00326
co321e

SEQ

.SBTTL MAPINI - Set initial program conditions
EE LTS R LTSSy Y Yy Y Y Y PV e Y P T Y Y Y P Y Y Y PV Y VYUY Y VY VYO w s

: INPUTS [II1) SWADD is set up with the address of SHSTAC in XXDP.,
{OUTPUTS: [+D01] - XXRIN is cleared if XXDP+ is incorrectly located.
H [D02) - The SP is adjusted for virtual memory 1000 and down.
: [D03) - Keyboard interrupts are enabled.
: [DO4]} - The virtual vector area is loaded with vectors.
; [ADOL1]) - The program is in 16K to 20K area, the next 4K is
: tested,
: {ADO2] - Memory Management is mapped and enabled,
; priority zero is set,
: CALLING SEQUENCE: CAL.L MAPINI
; COMMENTS All registers are corrupted by this routine.
i SUBORDINATE ROUTINES CALLED: [4CL1]-ERROR [CL21-BUMP [CL3]-SETABL
;t‘t‘iiti#“i***“““#“*tt#t*t“#‘t“‘t“““#t“t“““*#tl%t‘t‘t#*tt‘t#t##t
MAPINI: MOV SWADD,RO iGet the address of SWSTAC (in XXDP+) for
BIC 1777 .RO :Strip unused bits,
gﬁg #150000,R0 iCheck for correct location.
E 14 H
JSR PC, TLOW3? 1If incorrec:, get the message table address,
CALL ERROR,(SP )+ iDo the errur handling.
MOV (SP)Y+,RS
JSR PC ,ERROR
CLR XXRTN iDisa..le return to XXDP.»
15: CALL BUMP iEnsure the program is in the 16K area,
JSR PC,BuUMP
jtest the segment address table area.
JSR PC,VCTORS iGet the wnddress of the vectors table,
MOV (5P )+ ,RO 3
MOV #100000,R1 1Set R1 to address the current 4K,
MOV $464 ., R2 ;Set a counter to load the vector area,
e N MOV RO,(R1). iload a vector,
ADD #4,RC iSet up the next address,
MOV #4340,(R1)» ;
sOoB rR2 0! iUntil all 64 are loaded.
JSR PC,KTINT jGet the address of the KT trap handler.
MOV (SP)Y, 0100250 ;Set up the KT trap vector.
JGR PCL.PTYINT iGet the address of the parity trap handler,
MOV (SF )+, 80100114 ;Set up the parity trap vector,
JSR PC,IKBDINT iGet the address of the keyboard nterrupt
MOV (SP)+,a2100060 handler and set up the keyboard vector,
JSR PC, TKMAP1 i1Get the address of the initial map,
CAL.L SETABL ,(SP)» 100 set it up.
MOV (5P)+,R>
JSR PC,SETABL
MOy #100000 ,RELFLG  1Set RELFLG to reset the SHP, don't relocate,
BIC 7160000, 4P iAdjust the stack pointer,
MOy #100,aKBCSR tEnable keyboard interrupts,

0024
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CYMHSBRO O M QUICK VERILF Y MACRO M1200 1Q-APR-84 07:5% PAGE 20-1
SEQ 0025
MAPINY - SET INITIAL PROGRAM CONDITIONS ~

842
84. 002646 RE TURN
002646 000207 RTS PC

NI D
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SIZMEM -

845
8346
&4/
843
849
850
as]
857
853
854
as5
£56
857
da58

859
86
dol
867
863
864
865
866
867
868
869
870
8:1
872
873
374
875
876
877
878
a79
880
881

88¢
883

H84
889
HA
837
888

0 2M QUICK VERIFY

002650
102652
002652

002656
002662
00ct66

002672

002676
Co?i2
Qi 736
Qo074

00c 6

002722
002724
002730
002732
002736
002740
002742

002744
002744
002746

002752
0021752
002756
¢J2760

QU760
Q0: 770

000240
004567

013746
004767
012637

012700

162700
oreas?
0127357
001370

012637

010002
062702
006202
042702
006202
006202
006202

0.G205
004767

010066
000207
004736

047766
000002

003174
GO0
000072
000004
177600
000200

172347
000000

000004

000200
100000

000020

000002

000004

N&

MACRO M1200 10-APR-84 07:55 PAGE 21
DETERMINE THE MEMORY SIZE

037176

000V0e

JORTTL SIZMEM - Determine tne memory size
EE YRR ST RN TR VNPT RN SN Yy Y Y YR PN Y Y Y Y Uy W O W W N N O S O i N O W A R A W i 1 A R

s INPUTS: [II1]) Memory management is sel up and enabled (22 bit),.
;OUTPUTS: [CEL1) - The highest valid (responding) PAR setting.

; (ADO1] - The results of the sizing are displayed.

: CALLING SEQUENCE : CALL  SIZMEM

: SUBORDINATE RGUTINES CALLED:

(CL1]-DSPSIZ

R L E LI R E VY R Y Y Ry P Y P L L N T R Y R Y YV P TITIIT Y

SIZMEM: NOP

PRESERVE
JSR RS,PREGOS
MUV aaTIMOUT, -(SP)
JSR PC.2$
MOV (S¥ )+, 8TIMOUT
MNYV #177600,R0
1s: SuUB ©200,R0O
MOV RO, a4KPAR1
MOV @0, 2037776
8NE 13
MOV (SPYe+, & TIMOUT
MOV RO,R2
ADD 4200,R2
ASRK Re
81C £100000,Re
ASR Re
ASR RZ
ASKk Re
CALL DSPSIL RE
MOV R2,R5S
JSR PC,DSPSIZ
RETURN KO
MOV RO,ROSLOT(SP)
RTS PC
28 JSR PC,a(5P ).
B1C 44, 2(5P)
RTI

{UFD 03713784
iPreserve r~gisters,

:Save the current timeout vector.
iGet the address of the local timeout handler,
tPut it in the vector location,

iSet RO to the I/0 page PAR setting,

iSet RO to the next lower PAR setting.
iUse it to set PAR 1,

; ARddress something in PAR 1 range.

i1f nothing there, try next lower setting.
;Restore the timeout vector.

iScale the PAR setting into K bytes,

iDivide by 16.

=+ we o=

:Go display the memory size and test time,

iReturn the righest responding PAR setting.

iLocater for the local handler,

iClear the " flayg 'n the saved PSW,
iReturny from interrupt.

SEQ 0026



CvMsBBoY
DsSPSIL

H30
893
8932
8932
84
8495
896
89/
293
899
900
STea |
S TR
03
Q04

905
906
907
908

909
910

91i
912
913
314
915
916
917
918

919
20
21
922
323

924
25
926

327
N
929

0 M QUICK VERLHY MACRO M1200

- DISPLAY MEMORY SIZE AND TE3T TIME

10-APR -84 07:55 PAGE

.SBTTL DSPSIYZ

L OUTPUTS :

i
: CALLING SEGUENCE :

B 4
22

Display memory eize and test time
JASARAAARARRRARRIIE A et AR BRI R AAR S A AR AR RAR A RE0Radsdttiddbtdbadtbitdd
t INPUTS

(IE1}

Memory size in Kbytes,

Size and test time are displayed on the console,

CALL

i
1 SUBORDINATE ROUTINES CALLED:

DSPSIZ,IEL

[ClL.1)-WRIUSN
(+CLA)-WRITE

[CL2)-WRITE
{CLS]-WRTUSN

[CL3) -WRIUSN
(sCL6E]-WRITE

(CL?7)-PRTCHR

AL LYY Y VR Ry Yy Y Yy Yy Y Y Y Y Y Y Y Y Y Y Y Yy Ty

002772 000240 DSPSIZ: NOP
002774 PRE SERVE
002774 004567 003052 JSR
003000 010502 MOV
0030n2 012746 000041 MOV
003006 CALL
003006 010205 MOV
003010 012704 000000 MOV
003014 012703 000012 MOV
003020 004767 002614 JSR
003024 060016 ADD
003026 CALL
003026 012705 000020 MOV
003032 004767 002546 JSR
003036 070227 062400 ML
003042 010203 MOV
003044 005002 (LR
003046 071227 000072 DIV
003052 010301 MOV
003054 CALL
003054 010205 MOV
003056 012704 000000 MOV
00306 012703 000012 MOV
003066 004767 002546 JSR
003072 060016 ADD
003074 005700 IST
003076 001406 BEQ
0C3100 CALL
003100 012705 00004/ MOV
003104 004767 002474 JSR
003110 062716 00001 ADD
003114 14%2 CALL
003114 010105 MOV
003116 012704 000000 MOV
003122 012703 000012 MOV
00%126 004767 Q2506 JuR
003132 060014 ADO
003134 Q05700 Ht

R%,PREGOS
R5,R2
933,,-(5P)

WRIUSN,R2,20,210,

R2,R5

%0, R4

10, ,R3
PC.WRIUSN

RO, (S5P)
WRITE,OMTTIME
OMTTIME RS
PC.WRTTE

@TTMSCA,R2
R2,R3

R2

060, ,R2
R3,R1

R ,R5

00, R4
210. R}
PC . WRIUSN
RO, (SP)

KO

1$
WRTTE, OMT T LMM
oMT TIMM,RS
PC,WRITE

210, ,(5P)

WRIUSN,R1, 00,410,

R1,RS
20 ,R4
010, ,R%
PC.WRIUSN
RO, (5P)

RO

WFO 03713784
jPreserve registers,

iPut size in Kbytes in RZ,
iInitialize character caunt on the stack,

iDisplay the memory size ir K bytes,

iUpdate the character count.
1Display the “test time” message,

15¢cale K bytes into test time in seconds,

)

H

iConvert seconds to minutes and seconds,
(Save 4econas,

i1Display test time minutes,

jvpodate the character count,
iCheck for no minutuys,

i If no minutes, don't display

"minuteg”,
iDisplay "minutes,

jUpdate the character count.,

tDisplay gseconds,

jUpdate the character count,

1Chech for no seconds,

SEQ



CvMuLAaBo
OsPsly

9320
931

axp
93X
934
Q35
46
93?

938
929
940
341
942

4%

O-M QUICK VERLIFY
DISPLAY MEMORY SIZE AND TEST TIME

003136
023140
C03140
003144
003150

003154
003156

003162
00316¢
003166
003170
00X174

002176
Q03176
Q03202
03206
003206

001406

012705
o0al6?
062716

012€00
012705

004767
005200
022700
101372

012705
Q4747

000207

000062
002434
000011

000056

176752

000107

000040
176732

MACRO M1.200

ie
-
.

10-APR 84 07:55 PAGE

BEQ
CAL!
MOV
JSR
ADD

MOV
MOV

CALL.
JSR
INC
CMP
BHI

CALL
MOV
43R
K& TURN
RTS

2
WRITE,#MTA
OMTRIL RS
PC.WRITE
09, ,(5P)

(SP).+,RO
a'.,RS

PRTCHR
PC,PRTCHR
RO

&71, ,RC
34

PRTCHR, 240
240,R5
PC,PRTCHR

PC

C3

20-1

IL

1 I
1Display seconds message,
jUpdate the character count,

1Get the character count.
152t up to print dots.

iDisplay a dot,

18ump the character count,

iIPrint until the line ig 71 characters,
}

iPrint a space,

f no seconds, don't display "seconds”,
t

SEQ 0028



CVMSABY O OM QUICK VERIFY

TPARTY

945
BT
ayg e’
a4 8
949
Q50
U5l
QW0
952
954
955
956
957
958
959
60

961
62
963
964
965
366

967
968

969
970
971
Q72
973
974

975
976
977

’8
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
I_,{,CJ
996

003210
003212
003212

003216
003222

003226
003226
003230

003234
003234
003240
003244
003250
003252

0035254
003254
003260

003264
003270
003272
003274
003300
0033502
003306
003312
003316

003322
003526
003332

003324
00333y
003340
003342
003344
003346

000240
004567
012704
004767

012605
004767

013746
004767
012637
005001
005002

004767
012703

010337
005702
100403
110137
000402
010137
013700
O\C137
013700

062703
020366
101754

005101
100746
00570¢
100492
005102
000749

002634
001000
003772

000422

000114
000116
000114

001066
001600

172342

037117

QL7776
oL7776
057776
037776

002000
000016

)4

-

MACRO M1200 10-APR 84 07:55 PAGE 23
ENABLE PARITY TRAPS AND TEST PARITY DETECT

,SBTTL TPARTY

SEQ G029

- Enable parity traps and test parity detect

190000000000 R0 Rt tdbdd bbb dtbthat bbb htne Rt Rttattbaetdtdttiait: aatesbitss
[1IE1] The highest valid PAR setting,
{ITI1] - Memory Management is set up and enabled (22 bit).

i INPUTS;
H

}
1 OUTPUTS,

i
H

TRPARTY:

1%:

PA N

NOP
PRESERVE
JSR

MOV
JSR

CALL.
MOV
JSR

PUSH
MOV
JSR
MOV
CLR
CLR

CALL
JSR
MOV

MOV
TST
BMI
MOVB
BR
MOV
MOV
MOV
MOV

ADD
cHP
BLOY

COM
BMl
Tyt
BMI
CoH
BR

(0I1]) - PTYTSHI.,

the parity CSR tab'le is established with all

error counts initialized to zero.
(0I2) - All live parity CSRs are set for write good parity,
traps enabled,

H

1 CALLING SEQUENCE CALL
i

i SUBORDINATE ROUTINES CALLED:

1004040000000 0400 4000000 AR RARAARRALARLAGLA000000 00000 000000000000 00000000b00brass

R5,PREGOS
ePTYTBL ,R4
PC, WRNGPA

SPARTY,(SP)+
(5P)+,R5
PC.SPARTY

A0114

PC,7$
(SP)+,00114
R1

R2

SETABL
PC,SETABL
21600,R3

R3,28KKPAR]
R
34
Rl1.9037777
41
R1,903777%¢
3237776,R0
R1, 0037776
@es3?7?76 ,RO

02000,R%
R3,RS5SL.OT+2(5P)
23

R1
1%
R
b
R
14

TPARTY, IE1L
[CL1)}-CPARTY (CL2)-SETABL (CL3)-CPARTY

{UFD 03/13/84
iPreserve registers,

iGCet the address of the parity CSR table,

1Get the address of the "write wrong parity"”
itable.
iPass it to SPARTY for setup, set up PTYTBL

iwith all error counts at -4,
1Save current contents of the parity vecto.

1Get the address of the local trap handler,
15et up the parity trap vector,

iInitialize the parity word,

ilnitialize the byta/word addressing flag.

1Set all live CSRa for “write wrong parity",
1Set up the first PAR setting.,

iSet up the working PAR,

;

]

iWrite something into the PARs range.
!

]

iRead it back for possible bad parity,
iWrite good parity,

1Read back good parity.

1Bu.p the PAR setting by 3K words.
150¢ i f the range of memory has been covered.
1If not, go do 't again.

ivet Rl for the opposite parity,

iDo both parities,

1

i[f word and byte addressing done, get out,
ivet for word addressing,

il oop.



.

CVMSBBQ O M QUICK VERIFY MACRO M1200 10 -APR -84 07:55% PAGE 23-1
SEQ 0030
TPARTY - ENABLE PARITY TRAPS AND TESY PARITY DETECT
99/
93d 003350 6% POF aniia iRestore the parity trap vector,
003350 (012637 000114 HOV (SP).,nr114
399 003354 CALL CPARTY jCheck that error counts are now all zero.
Q03354 Q04767 000432 JSR PC,CPARTY
1000 003360 RE TURN

Q03360 000207 RTS PC



CVvMsBRQO
TPART?Y

1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018

1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035

0 oM QUICK VERIFY

MACRQO Mi200 10-APR-84 07:55 PAGE 24

ENABLE PARITY TRAPS AND TESY PARITY DETECT

003362
003364

003366
003370

003372
033376
003376
203400

003404
003410
003412
003416

003420
003424
00342¢
003430
003432
003436

004736
010400

005710
001005

004767

012605
004767

005770
100403
062700
000763

012730
005210
010026
010026
005037
000725

003466

002040

000000

000004

000001

177776

73%;

8%:

9%

104

[

iLocal parity trap handler.
iresult in wrong parity ¢h the stack,

Traps with write wrong parity set may
This routine cleana the stack,

iresets the trapping CSR and increments its associated error count.

JSR
MOV

TST
BNE

JSR
CALL
MOV
JSR

157
BMI
ADD
BR

MOV
INC
MOV
MOV
CLR
BR

PC,8(5P)+
R« RO

(RO)
9%

PC,TNOPTY

ERROR,(SP )«

(SP)+ ,RS

PC.ERROR

80(RO)
104
24 RO
8%

A1 v RO)
L0
RO,(SP ).
RO,{(SP}»
QoPSW

53

il ocater for the local handler.
i1Set RO to address the parity CSR table.

1Check for end of table,
H

. If the program gets here there may be trouble,
1 It means the parity CSR is causing traps but

}is not setting the parity error bit, If
i“write wrong parity"” is still enabled for
ithe stack area, the error message .nay never
iget displayed and the processor may halt,

;S5ee if the CSR caused the trap,.

i

i If not, get to the next CSH address,
H

iIF it divd, reset the CSR,
;Bump the error count.,
iClean up the stack,

iqeset Priority zero.
;iGet back to the test,

EQ

0031

i
ik



CVMSBBO O-2M QUICK VERIFY

TL16K

1037
1038
1039
1¢40
1041
104.°
1043
1044
1045
1046
1047
1048
1049

1050
1051
1052
1053
1054

1055

1056
1057

(53

MACRO M1200 10-APR-84 07:55 PAGE 25

TEST THE LOW 16K WORDS OF MEMORY

003440
003442
003442

003446
003450

003454
003454
003460
003460

003464
0C3464

000240
004567
005005
012704
004767
004767

000207

002404

000600

000370
000440

LSBTTL TL16K - Test the low 161< words of memory
T T T T LT T T T Y N O T N O S N U UUN

s INPUTS: {II1] Memory management is set up and enabled,
tOUTPUTS: (ADO1l]) - The low 16K words of memory is tested.
:CALLING SEQUENCE : CALL  TL16K

i SUBORDINATE ROUTINES CALLED: [CL1]-CLRMEM TCL2) - TSTMEM
L T Yy N Y Y Y N Y Y Y Y O O U YU YT Tey

TI.l6K: NOP tUFD 03/13/84
PRESERVE iPreserve registers,
JSR RS,PREGOS
CLR RS :Set the low PAR setting to 0-4K,
MOV #4600 ,R4 ;1Set the high PAR sett ng to 12-16K,
CALL CLRMEM iClear the low 16K worcs.,
JSR PC,CLRMEM
CALL TSTHEM :Test the low 16K words.
JSR PC, TSTHEM
RETURN

RTS PC

SEQ

0032



CVMLSHBRO O M QUICK VERIFY

TREST

1059
10600
1061
1062
10632
1064
1065
1066
1067
1068
1069
1770
1071
1072
1073

1074
1075
1076
1077
1078

1079
1080

1081
1082

1083
1084

1085
1086

003466
003470
003470

003474
003476

003502
003502

003506
003506

003512
003512

003516
C03516

003522
003522

000240
004567
010504
012705
Q04767
004767
004767

004767

000207

002356

001000

000504

000336

000406

000532

=15

MACRO M1200 10-APR-84 07:55 PAGE 26
TEST THE REMAINDER OF MEMORY

SBTIL TREST - Test the remainder of memory

Y T N N Y Y Y O A N YV Y T T L L T T T T YT Y VY TOUA e
i INPUTS [IE1] The highest valid PAR setting,

: [II1) - Memory management is set up and enabled (22 bits).

H

{OUTPUTS . (ADO1l) - Memory above 16K words is tested,

\CALLING SEQUENCE : CALL TREST,PE1L

H

: SUBORDINATE ROUTINES CALLED: [CL1)-SETLOW (CL2)-CLRMEM (CL3)-TSTMEM

: [CLA)-SETBAK
EX R Y S PR PR Y Yy L Y LY Y Y N Y Y O N PN W W G A o o G ar Gy u W ay ay ey

TREST: NOP ;UFD 23/13/84
PRESERVE jPregerve registers,
JSR RS,PREGOS
MOV R5,R4 ;5et up the high PAR setting,
MOV #1000,R5 i1Set up the low PAR setting.
CALL SETLOW 1Set up for operation in the low 16K words,
JSR PC,SETLOW
CALL CLRMEM ;Clear all memory above 16X words,
JSR PC,CLRMEM
CALL TSTHMEM ;Test all that memory.
JSR PC, TSTHMEM
CALL SE TBAK iRestore the program to its old location,
JSR PC,SETBAK
RE TURN

RTS RC

5eQ 0033



CVMsBRO
BUMP

1088
1089
1090
1091
10090
1092
1094
10956
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111t

O M QUICK VERLIFY

003524
003526
003532
003534
C03536
00354¢

00344
003546

003550

> 003554

003556
003560
003562

003564
003570
003572
003574

003576
003600
Q03602
003606
003606
003610

003614
003620
003622
003626
003632
C03636
003644
003652

Q03654
003654

010700
042700
010002
010001
012705
005004

062204
0177502

012705
012012
005112
005122
077504

012705
005003
062103
077502

020304
001405
004767

012605
004767

022707
101415
062707
062706
062716
06270k
062766
000724

Q00207

017777

C10000

010000

010000

003236

001630
160000

020000
020000
020000
020000 000002
020000 0Q0004

SBTTL BUMP

15

MACKRO M1200 10-APR-B4 07:5% PAGE 27
- RELOCATE THE PROGRAM UP UNTIL IT RESIDES IN 16K T0Q 20

- Relocate the program up until

it resides in 16K to POK

HERE T LR TS LS Y PR Y N Y P L PR Y Y Ny Yy Y Y Y Y Y Y Y Y YV YT Y POy yyg ey

s INPUTS :
L OUTPUT 3

{CALLING SEQUENCE :

| COMMENTS :

: SUBORC TNATE ROUTINES CALLED:

[OI1]

The current program location,

[(+D01]) - The program is relocated if not already at 16i,

[DO2)
CALL

The 20K to 24IC memory segment is tested (quick test)
BUMP

All registers are corrupted by this routine,

(+CL1]-ERROR.

R Y L Y Yy Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y I sy Y ST rryITY YT

BUMP ; MOV
BIC
MOV
MOV
MOV

CLR

1¢: ADD
508

A MOV
S5* MOV
COM
COM
sOB

MOV
CLR
ADD
508

CHP
BEQ
JSR
CALL
MOV
JSR

58 CHP
BL.0S
ADD
ADD
ADD
ADD
ADD
BR

44

b
RTS

Rt TURN

PC.RC
817777 ,RO
RO,Re
RO,R1
24096, ,R%
Ra
(R2)+ R4
RS5,1%
04096, .RS
(RO)+,{R2)
(R2)

(R2)»

RS, 33
24096, ,R5
R
(R1)+,R3
RS,4%
R3,R4

54
PC,TLOW3
ERROR,(SP)»
{SP)Y+ ,R5
PC.,ERROR
100000, PC
(o} ]
¢20000,FC

©°0000, 5P
2.0000, (5P)
220000,2(5P)
020000 ,4(SP)
BUMP

PC

iEstablish the current program location.

i
‘Set a 4K counter,
ilnitialize the program checksum,

1Calculate the program checksum,
}

i5et a 4K counter,
iCopy the program tc the next 4i( segemnt,

;Ouick-test all locations,
i

1Set a 4K counter,
iInitialire *he copy checksum,
iCalculate the copy checksum,

+

iCompare the copy checksum to the program
jchecksum,

1If they aren't the same, signal an error,
H

ibee i7 the program is high encugh.

i If not, jump to the copy in the next 4k,
1Adjust the stack pointer to the current area,
iAdjust all the returns,

H

:

1Bump agair,

SEQ 0034



CVMSBBO 0-2M QUICK VERIFY

SPARTY

1138
1139
1140
1141
1142
11472
1144
1145
114¢
1147
1148
11349
1150
1151
1152
1153

1154
1155
1156
1157
1158
1159
11c0
1161

llee
113
1164
1165
li66
1167
li68
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178

1179
1180
1181
1182
1183

—
—
x.x
nNnh

1184
1147
1188

J 3

MACRO M1200 10-APR-84 07:55 FAGE 28

INITIALIZE THE PARITY CSR TAHLE AND SET UP WRNGPA

003656
003660
003660

003664
003670

003672
C03&76

00370
0v3702
003706
003712

003716
003722

003724
003730
003732
003734

003740
003744
003750
Q03752

003754
003754

003760
003762
003764
C03770
003770
003772

003776
003776

004000

000240
004567

012704
010403

012702
012701

013746
004767
012637

012712
001006

012725
010225
010224
012724

062702
00506%
005014
077117
012637
020403
00100%
004767
012605
Qoa7e7
000207

¢l4136

002166
001000

172100
000020

000004
000066
000004
000000
000005
177774

000002
000002

000004

003074

001446

SEQ 2035

.SBTTL SPARTY - Initialize the parity CSR table ana set up WRNGPA

T Y Y N g O N N O A I U Y
i INPUTS: [IE1) Address of WRNGPA,

; (DI1] - Address of PTYTBL,

;OUTPUTS: fDO1) - PTYTBL is set up with the addresses of all "live”
: parity CSRs and -4 for nll error counts.
: [D02] - WRNGPA is sot up with a "write wrong parity” command

for each “live" parity CSR,

:CALLING SEQUENCE CALL
{ SUBRORDINATE ROUTINES CALLED:

SPARTY,IEY

(+CLL1]J-ERROR

AL EEII LYY LYY I YR PR Y Ry Yy Y Y Yy Y Y Y Y Y Y N Y Y Y Y Y VY P Y VYIS PSS TP Y O ¥ WA

SPARTY: NOP

PRESERVE
JSR R5,PREGOS
MOV oPTYTBL ,R4
MOV R4 ,R3
MOV €172100,Re
MOV #16.,R1
PUSH a¢TIMOUT
MOV 8eTIMQUT, -(SP)
JSR PC,43%
MOV (SP)+ ,80TIMOUY
16: MOV 20,(R2)
BNE 23
MOV 45,(R5)
MOV R2,(R5}+
MOV R2,(R4 .
MOV @-4,(RA)
aé ADD 0o R2
CLR 2(R9)
CLR (R4)
S08 R1,1¢
POP we T IMOUT
MOV (SP).,dTIMOUT
CHp R4 ,R3
BNL. L)
JSR FC, TNOPTY
CALL. ERFUR, (SP )
MOV CH5P ) RS
JSR PC,ERROUR
L3 ¥ Rt TURN
RTS PC
as: JSR PC, (5P ).

;UFD D3/13/84
;Pregerve registers,

iGet the address of PYYTBL,
H

:Set up the address of the parit, CSRs,
1Set up to check foar all CSRs,

iSave the current time-out handler,

1Get the address of the focal time-out handler,
15et up the timeout vector,

; Test for a CSR,

i1 If the CSR exists, make entr’ s in WRNGPA,

;Nake entries in PTYTBL.
iBump to the next CSR address.
iEnsure a zero word at the end of each table.

i'»ct all 16 possible CSR addresses,

:Restore the time-out vector,
See if any CSRs were alive,

1f not, signal an error,

iLocal timeout handler locater,



l/'?
N

CvMsBBO O oM QUICK VERIFY MACRO M1200 (O-APR-84 07:55 PAGE 28-1
5£Q 0036
SPARTY - INITTALIZE THE PARITY CSR TABLE AND SET UF WRNGPA
1189
1190 004002 042766 QUV004 000002 BIC {#44,205P) iClear the / bit in the CSR,

1191 004010 Q00002 RTI tRetura from trap,.



CVvMsBBO O OM QUICK VERIFY

CPARTY

1193
1194
1195
11906
1197
1138
1199
1200
1201
120
1203
1204
1205

1206
1207
1208
1209
1210
1211
1212
1213
1214

1215
1216
1217

004a01e
004014
004014

004020

004024
004026

004030
004032
004034
004034
004040
004044

004040
004046

000240
004567
012700

005720
001407

005720
001774

016005
004767
000767

000207

002032
001000

177774
000726

L3

MACRO M1200 10-APR-84 07:55 PAGE 29
- CHECK FOR ANY PARITY ERKORS

SBTTL CPARTY - (heck for any pority errors
shhbhdhdkhhodokohdoh kb ko ko ook ok i R ok ik ok e bk ke b b kR Ak ek kR

: INPUTS {DI] The address of PTYTHL,
1 OUTPUTS ; (#ADO1] - Error message to the console,
:CALLING SEQUENCE: CALL  CPARTY

:SUBORDINATE ROUTINES CALLED:  [+CL1]-PTYERR
;A‘*#ii*‘#**i******‘***t**‘****ii (NP PP PV EYEWYFYE NP NY WY W WU I G S N O N g gy iy Wy o Sty §

CPARTY: NOP tUFD 03/13/84
FPRESERVE iPreserve registers,
JSR RS5,PREGOS
MOV #PTYTBL ,RO ;:Get the address of PTYTBL.
14: TST (RO iCheck for and of table.
BEC 2% :
15T (RO)» ;Check the error count.
BEQ 1% H
CALL. FTYERR, -4(RO) ;IF error, signal wh <h CSR detected the error,
MOy -4(RO),RS
JSR PC.PTYERR
BR 1% :
2% RETURN
RTS PC

MNA -2

SEQ 0037
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CLRMEM
1219

220
122

222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233

1234
1235
1236
1237
1238
1239
1240
1241
1242

1243
1244
1245
1246

1247
1248
1249
1250
1251
1252

004050
004052
004052

004056
004060

004062
004066

004072
004076
004076

004102
004104
v04106
004106

004112
004116
004120

codl22
Q04122

0060240
004567

010501
010402

012705
012704

010137
004767

005700
001402

004767
062701

020102
101764

000207

001774

020000
010000

172342
000266

001154
000200

M3

MACRO M1200 1U-APR-84 07:55 PAGE 30

- CLEAR ALL SELECTED MEMORY

.SBTTL CLRMEM - Clear all selected memory

Y Y Y N R T Y T T TN T T T T Y O O O S S A
s INPUTS:: {IEL1] The low PAR setting to be used.

: [{IE2) - The high PAR setting to be used.

[II1] - Memory Management is set up and enabled (22 bits).

; OUTPUTS ; {ADO1} - All selected memory is set to all zeroes,
;CRLLING SEQUENCE : CALL CLRMEM, IE1,IE2
;SUBORDINHTE ROUTINES CALLED: {CL1)-CLEAR [+CL2]-SEGERR
Y Y o S N R g O O O g A B O S I O S I AP I
CLRMEM: NOP tUFD 03/13/84
PRESERVE ;Preserve registers,
JSR RS ,PREGOS
MOV R5,R1 iMove IEl to a safe register,
MOV R4 ,R2 iAnd IE2.
MOV #20000,R5 1Set up PE1 for CLEAR.
MOV #4096, R4 i And PE?2,
14: MOV R1,a0PAR1 i Set up the working PAR,
CALL CLEAR ;iClear the 4096 word segment.
JSR PC,CLEARR
TST RO iCheck the returnea test flag.
BEQ 28 ;
CALL SEGERR iIf error, signal an error in the segment.
JSR PC,SEGERR
2% ADD #200,R1 iBump the PAR setting.
CMP R1,R2 iSee if all selected memory is cleared,
BL.CS 14 i If not, do the next segment.
RETURN
RTS PC

A

/

SEQ 0038
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TSTMEM

1254
255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268

1269
1270
1271
1272
1273
1274
1275
1276

1277
1278
1279
1280

1281
1282

1283
1284
1285
1286

1287
1288
1289
1290

MACRO M1200

TEST ALL SELECTED MEMORY

004124
004126
004126

004132
004136
004140

004144
004146
004152
004152

00.156
004160
004162
004162
004166
004172
004172

004176
004200
0C4202
004202

0C4206

00<210
004.210

000240
004567
012703
005002
012700

006303
012701

004767

005102
005001

0oave7
012701

004767

00510¢2
005001

004767
077022

000207

001720
000001
000014

010000
000250

000240
010000

000230

000220

LSBTTL TSTMEM -
i INPUTS ;

-
L]

L OUTPUTS :
: CALLING SEQUENC

TSTMEM: NOP
PRESERVE
JSR

MOV
CLR
MOV

1% ASL
MOV
CALL
JSR

COoM
CLR
CALL
JSR
MOV
CALL
JSR

COM
CLR
rALL
JSR

S0B

RETURN
RTS

N5

10-APR-84 07:55 PAGE 31

Test all selected memory
(AAAARA R ARKR AR R ARk kR R R R AR b bk bk ko ok A kR A AR R R ARk R K AR R R Ak

[IE1)
[IE2)
(II1]

The low PAR setting.
- The high PAR setting,
- Memory Management

ic seat up and enabled (22 bits).

[ADO1] - All memory selected by IE1l and IE2 is tested,
E: CALL

: SUBORDINATE ROUTINES CALLED:
L Yy Yy Yy Yy Y W Py

R5,PREGOS

21,R3
2
#12.,R0

R3

#4096, ,R1
INVMEM
PC, INVMEM

R2

R1

INVMEM
PC.INVMEM
244096, .11
INVMEM
PC. INVHMEM

Re

R1

INVMEM
PC, INVMEM

RO,1%

PC

TSTMEM, IEY, IE2
(#CL17Y-INVMEM

;UFD 03713784
iPreserve registers,

iInitialize PE3, tha address increment bit.
iInitialize the pos/neg flag, PEA4.
iInitialize the bit shift count.

i5hift the address increment bit.
iInverting from zeroes to ones,
i Invert all memory, positive address pattern.

iShift to a negative addressing pattern.
iInvertirg from ones to reroes,
iInvert all memory, negative address pattern.

i Inverting from zeroes to ones,
i Invert all memory, negative address pattern.

i9F 't back to a positive addressing pattern,
;Inverting from ones to r~eroes,
iIrn.ert all memory, positive address pnttern,

ilest all 12 addressing patterns,

SEG 0039
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SETLOW

1.9
1092
1094
1294
1290
1297
1298
1299
1300
1301
13020
13032
1304
1305
1306
1307

1508
1309
1310
1311

1312
1313
1514

1315
1316
1317
1518

byt

MACRCO M1200 10-APR-BR4 07:55 PAGE 32

RELQOCATE AND REMAP FOR OPERATION IN THE LOW 16K WORDS

od4l1e
004214
004214

004220

004226
004226

004232
004236
004236
004240

004.244

004252
004252

030240
004567
012737

004767
onare?

012605
004767

012761

000207

001632
000000 172342

000326
002034

000102
000001 Q01644

LSBTTL SETLOW Relocate and remap for operation in the low 16K words
|‘t““ttt‘ttt#““‘tt‘t‘ttt."#l“O‘O‘l““‘t““ﬁ“‘#“““‘ Y Y YV Y RS Y PN YYY Y]

1 INPUTS [DIl] TKMAP?2, the address of the PAR map for low 16K

i aoeration,

l

yOUTPUTS {DO1) . RELFIGC is smet.

} [ADOY) - The program is relocated to the low 16K words of

i memory and the KI is remapped for operation there,
1

1CALLING SEQUENCE : CALL SETLOW

H
1 SUBOROINATE ROUTINES CALLED: (CL1)-RLCATE (CL2]- SETABL
JEGPRARCERRRRRARIRERRAIRRARRAGC00A0RR ARG RARIARALIAARGOARIRAA RIARANRAOSS

SETLOW: NOP (UFD 03/15/84
PRESERVE 1Preserve registers,
JSR R5,PRES0S
MOV OPAROK ,82KPARL Fngure PAR 1 is properly set.
CALL RLCATE iRelocate the program in physical memory.
JSR PC,RLCATE
JSR PC, TKMAP? et the address of TKMAP?,
CALL SETABL , (5P ) tPags it to SETAHL,
MOy (SPY. RS
JGH PC,SETABL
MOV @1, RELFLG 1bet the relocation flag.
HE TURN

RTY PC

SEQ 0040



CVMBRHY
St TBAN

1200
1301
1200
1322
1304
RS
13 e
1307
LR
139
133X0
1321
133>
13X%3
1354
1335
13%6
1337

1338
1339
1340
134
1342
1343

1344
1345
1346
1347
1348
1349

1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1342
1363

O M QUICTK VERLEY

Q4254
004256
004256

004262
004270

004272
004276
004276
004300
004304
004312

004316
004316

004322
004324
004330
004332
004334
004336
004 340
004342

004 344
004344

000240
004567

032767
001414

Q04767

Cl26us
004767

012737
005067

Q04767
g0000Ss
056706
005000
000240
077002
000240

077002
000240

000207

001570
77717

002070

000042
0010C0
001600

000236

001566

MACRO M1.2G0
RELUCATE BACK TO ORIGINAL

001626

172342

L4

10 APR 84 07:55 PAGE 33

back to original physical memory and Reset

IR IR EI S EER Y LY Ly Yy Y Y Y Y R Y Y Y TNy NIy Y Y

PHYSICAL MEMORY AND REGET
LABTTL SETBAK - Relocate
} INPUTS;, {DIl)
i {ora)}
|
i
;s OUTPUTS: [011
: (DO1)
i {ADO1)
:

i
1 CALLING SEQUENCE -

RELFLG,
TKMAP4, the address of the PDR map for all APRs set to

Read/Write.

The processocr is in a Reset state,

- RELFLG is clearec.

The program resides in the 16K to 20K physical
memonry area,

CALL 5€ TBAK

H
1 SUBORDINATE ROUTINES CALLED: [«CL1]-SETABL [+CLZ] RLCATE

I1RAGR AR LR AARRRRERR AR R RLA NGRR3R0 002040000000 04000 dbbddinnd

SETBAK: NCP
PRESERVE
JSR

BIT
BEQ

JSR
CaLL
MOV
JSP
MOV
WY
CALL
JSR
1¢: RESET
BI>

CLR
ol NOP
508

3% NOP
508
NOP

RE TURN
RTS

R5,PREGO

@777177,R
13

PC, TKMAP
SETABL,(
(SP)« RS
PC,SETASB
OPAR16K,
RELFI.G

RLCATE
PC,RLCAT

RELFLL,S
RO
RO,2%

HO L 58

RC

pUFD 03/13%784
i1Preserve registers,

5

ELFLG 1See¢ i f a reiocation is needed,
H

4 tbet the ac ‘ess of TKMAP4,

SPY iPass it to SETABL,

L

Q80KPARL jEnsure that PAR | is properly set,
;Reset RELFLG,

¢ tRelocate back to original physical memory.

P iFin the stack pointer,

ilo & timer to allow the Reset to settle,
:
H

H WD 0310084
: (WD 03/ 84
H tUFD 93,1284

SEQ 0041
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SETARL

1365
1200
14!

Jodcdcacdiacdod-

RS R R R R R R R R R

XX - $
fobe O L1 L bt e

s s b b R e e ps b e
5]
[s !

A
x
&

1384
1385
1386
1387
1388
1389
1390
1391

1392
1393
1394
1335
1396
1397
1398
1399
1400
1401

004346
004350
004350

004354

004356
004360

00436
004364

004366
004 566

0Q024¢
OO« .y
012504

Qu. - '%
QOa0e

Ji04%
¢ 16 R

GUG 07

LSBTTL SETABI

D

HACRO M1200  10-APR-84 07:5% PAGE 34
SET LOCATIONS FRUM A DATA-ADDRESS TABLE

Set locations From a Data-Address table

JRACAERA2A A MMM A0 0002000000040 00000000800008080000000 0080000 kbdphidkdRrbaRdR

i INPUTS;,; (IEl) The address of the table to be used.

:OUTPUTS: {(0D0L) - The locations addresaed by the table are set up with
; dats from the table,

:CALLING SEQUENCE ; CALL SETABL, IEL

:COMMENTS: The table sequence is:

e we wa

" Br ws mr B Br ®s e

H

i SUBORDINATE ROUTINES CALLED:

End - ;- O ;
}- Address Slat )
)} Data Slot -)
)- . -}
}- )
)- . <)
}- Address Slot -)
} Data Slot =)
)- Address Slot -)

Start }- Data Slot -

None.

(9P FARRRNARRALLRRARR R R0 at ettt s bt sttt it dddddddbddddbaddbbbbradan

SETABL:

1%

2%

NOP

PRE.SERVE

JSR R5,PREGOS
MOV (RS)«,R4

TST (RS)

BEQ el

MOV R4 ,a(R5).
BR 1

RETURN

RYS PC

i .- D 03/13/84
iPreserve registers,
ihet the data,

iCheck for end of table,
}

11f not the end, put the data in the location,
tContinue unti] end of table.

SEQ 0042
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CLEAR

143
1404
140%
1406
1407
1408
1309
1410
1411
1410
1213
1414
1415
1416
1417
1418
1419
14720
1421
1422

14232
1424
1425
1426
1427
1428
1479
1430
143}
1432
1433
1434
1435
1436
1437
1438

004370
004572
001372

004376
004 100
004402
004404
004406
004410
004412
0naals
004416
004420

N04420
004424

€00240
004%67
00500C
110015
105115
105115
112515
U510
105115
1185C0
0?7410

Clo06e
000207

001454

000002

b4

MACRO M1200 10-APR-84 07:55 PAGE 35
- CLEAR A SEGMENT OF MEMORY

.SBTIL CLEAR - Clear a segment of memory
JHR AR AR RR AR R IR RR ARG AR AR AR AL RARNARR AR AL AR AR AR ERBAL R AL AR bbhsbbrbbhbiba

i INPUTS [IEL) "he starting aciress of the segment to be clearsd,

; [IE2) The segment size in words.

}

s OUTPUYS, [DO1l]) The segment of memory is cleared.

i (OE1l) zero if mo errors are detected, non-zero if any errors
i are detected.

i CALLING SEQUENCE : CALL  CLEAR IE1,IE2

i

1 COMMENTS The selected memory segment is cycled back and forth between
; all ones and all zeros (to warm it up), This is done with

; byte addressing.

H
i SUBORDINATE ROUTINES CALLED: None .
R Yy Y Y Y Yy Yy Yy Yy Y Y Y YV Y YT YT TT T TTVIVeN

CLEAR: NOP tWUFD 03/13/84
PRESERVE iPreserve registers,
JSR RS,PREGOS
CLR RO iInitialize a zero,
13: MOVE RO, (RS) jS5et the low byte to rero,
CoMB (R5) iComplilement it,
coMB (]5) 1Set it back to rero.
MOVD (R5)+,(R5) iClear the high byte.
coM8 {R5) iComplement it
COMB (RS) 1Set it back to rero,

MOvB (R5)+,R0O iPut i+t in RO for transfer to the next byte.

S08 R4,14 iDo the complete segment,
RETURN RO iReturn the error flag (0OE1]).
HOV RO,ROSLAOT(SP)

RTS PC

SEQ

00453



CvMLaRo
INVMEM

1440
1441
144;
1443
1444
1445
14‘1(1
144 -‘
1448
1449
1450
1451
1452
145%
1aha
1455
14%6
1457
1458
145%
1460
1451

1462
1463
1464
1465
146t
1467

1468
1469
1470
1471
1472

1473
1474
1475
1476
1477
1478
1479
1480

1481
1482
1483

1484
1485
1486
1487

O-OM QUICK VERIEY

Q04126
04430
04750
004434
004436

004440
(SIeTH
004444
004144
004446
Q0445
CO445¢
004460
Q04462
QoA+~ 4
034364
Q08 (61
Q044 /¢
004a7¢

LO4%00

004502
004E05
00412
0045 ¢~
0Casi4d

001520
L0454
oS24

00AL3Y
oCns 3y
Q04554
Q04534

00040

OVALR 7
COST02
Ga1010

210501
Croa02

C10A0S
O TG
O15/02X
O00a Y
OG0l
010502
01080
GOl !
C1270%=
00QGL1
DGO

C1L5604
024747

SN Thhy
CoATe s

1oty
ﬁofn‘. -:’ r\ f.

Q000
BTSRRI

Quaio

001416

000424
000200

000460
177600

000004

001622

177626
172342
000500

000526

- 4)

MACRO M1200 10-APR-84 07:55 PAGE 36
INVERT ALL SELECTED MEMORY

SEQ

WSBTTL INVMEM . Invert all selected memory

Y T Y Yy Y Y Y Y T Y Y T L L T T LT T O O P u g

t INPUTS [IE1) The low PAR setting to be used,

: [IE2] - The high PAR setting to be used.

(IE3) - The address increment bit,

(IE4A] - Zero for positive addressing, non-zero for negative
addressing,

[IES) - Zero if inverting from ones to zeroes, 4096 if
inverting from zeros to ones,

(II1} - Memory Management is set up an enabled (22 bits).

Bt We B B WL We W BF We wr ®s W

QUTPUTS: [ADOL] - All selected memory is inverted and checked for
errors,
[+AD0O2])- Error messages are displayed on the console terminal.

: CALLING SEQUENCE : CALL INVMEM, IEL, IE2, IE3, IE4A
: SUBORDINATE ROUTINES CALLED: [«CL1]-SPLADR («CL2)-SMIADR [CL3)-SETABL
; (¢CLA) - INVERT [CLS)-SETABL [+CL61-SEGEPR
PEAALAAALERAIRRAER AR AR R AR AR SR RR AR R RPN R AP R Rt d REALERERRRRARRAIAARARAA
INVMEM: NOP jUFD 03/13/84

PRESERVE iPreserve registers,

JSR RS5,PREGOS

TST Re ;Check the pos/neg flag.

BNE 1% }

MOV RS,R1 iIf positive, set IE1l as the working setting.

MOV R4 ,R2 iSet [EZ2 as the terminal PAR setting

CALL SPLADR,R3 iSet up o positive addressing pattern,

MOV R3,RS

JSR PC,SPLADR

MOV €200,R3 ;

BR LY i
1¢: MOV R4 ,R1 iIf negative, set [E2 as the working setting.

MOV R5,Re iSet [kl as the terminal PAR setting,

carl. SMIADR,R3 iSet up a negative addressing pattern,

MOV R3Z,RS

JSR PC,SHMIADR

MOV #-200,R3 i

B8R 34 i
28 ADD R3,R1 iUpdate the PAR setting.
3%: MOV R1SLOT(SP),R4 1Get the ones/reroes flag.

JSR PC, TKMAPZ iGet the address of the PUR Read-Only table.

CALL SETABL , (5P ) iSet PDRs 2 through 6 for Read/Only,

MOV {5P)+,R5

JSR PC,SETABL

MOV R1,80KPAR] 1Set up the working PAR,

CALL INVERT ilnvert a 4K word aegment,

JSR FC, INVERY

ACD R4 ,RO iCheck for erroru,

BtQ 44 :

CAL L. SEGERR t1f error, signal an error in the segment,

JSR RC, SEGERR

0044
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CVMsSBBO O-2M QUICK VERIFY MACRD M1200 10-APR-84 07:55 PAGE 36-1
SEQ 004%
INVMEM - INVERT ALL sFLECTED MEMORY
1488
1489 004540 020100 4% CMP R1,Re iCheck done,
1430 00454"™ 20135+ BNE 2 :
1491
1492 0045%484 0047¢7 Q01616 JSR PC, TKMAP4 ;1Get the address of the Read/Write PDR map.
1493 Q04550 CALL SETABL ,(SP)+ ;1Set all PDRs for Read/UWrite.
004550 01 ~O» MOV (SP)Y)+,RS
Q0ast 2 00475y 177870 JSR PC,SETABL
1494 004556 RETURN

004556 000207 RTS PC



cvMsBie
RLTATE

1496
1497
1493
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509

1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1576
1529
154C
1531
1532
1533
153¢
1535
1536

1537
1538

O 28 QUICK VER Y

004550
00a5C2
004562
004566
Q04572
0576

024600
00460
004604

0G4¢."6
00461 7
004616

004x22
004624

008626
04632
004636

J04640
G04642
004644

Q04646
004a6s0
004852
04656
004a6%H
004650

Ouahed
Q04664

10TV P V)

NQASE
012700
D1:708
Q05005

Colonn
GOSHDN
Q7?710%

100
012721
JIE70S

UleQel
orreon

012,00
01,2701
005004

0,00
QLN 0a
077103
0.030Y%
0DQ1305
AOATYSHS
Q1260%
Q0 Y67

QCOav?

- RELOCATE THt PROGRAM

001264
100000
03G000

100000
00000
030000

Q20000

030000

00c166

000560

MACRO M1200

SBTTL RLCATE

10-APR-84 07:55 PrEGE

§

SEQ

- Rel¢cate the program

L LY Y Y O O O O R N O N T T T T Y T L T L T e S P

L INPUTS ;
LOUTPUTS ¢

iCALLING SEQUENCE :

MNone,

(DO}

h copy of the contents of memory from 100000 to 157776

is made in memory from 20000 to 77776

CALL
{ SUBORDINATE ROUTINES CALLED:

RLCATE

[ +CL.1)-ERROR

I AR L LSRR R Y Y Y Yy T Y Y P Y Y Y Y Y NV Y Y Y P Y Y Y P USSP W

RL.CATE; NOP

PRESERVE,

JSR
MOV
MOV
CLR

1$;: RDD
ADC
508

MOV
MOV
MOV

2% MOV
S08

MOV
MOV
CLR

L3 ) ADD
ADC
508

CMP
BEQ
JSR

CALL

MOV
JSR

a5 RETURN

RTS

RS5,PREGOS
#4100000,FC
212288, ,R1
RS

(RO)+,PS
RS
R1,1%

4100000,R0O
¢20000,R1
412288, ,R2

(RO)+,(R1)+
R2,2%

€20000,R0O
212288, ,R1
R4

(RO)+ R4
R4
R1,3$

R4 ,R5

44
FC,TLOW32
ERROR, (5P )
(SPY RS
PC,ERROR

PC

;UFD 03713784
iPreserve registers,

:Set the base address for the first checksum,
15et the word count.
ilnitialize the first checksum,

;Generate the first checksum,
iAdd the carry bit back in,

i1Set the base address for the move.
;Set word count,

iMove the block,
H

;Sel the base address for the second checksum.
;Set word count.,
tInitial ize the second checksum,

ibenerate the second checksum,
iAdd the carry bit back in,
H

iCheck the checksums,

;IF not a match, signal a bad relocation.

00456



CyMs3aBo
UNXERR

1540
1541
154
1547
1544
1545
1 9Yde
1547
1548
1549
1550
1551
1852
1553
1554

1555
1556
1557

1558
1559

1560
1561

156"
1963
1564
154005
1566
1507
1568
1569

1970
1571

O-20 QUICK VERIPY

004666
00467C
0036 /0

004674
004700
004’00
004702

00470k
004706
ooarTi2

0oa71ie
codriée
Ccoalye
001726
CoaTie

IV Wk 1.8
004742
N04 734
0041752
a0d 75
C04 756
04 754
0047¢ !
001762
004764

04770
004770

COG240
00ase?
004 757
N12605
V04767

QL2720
204767

0160005
012704
Q12703
0Ca ¢V

QOSHTTAY
JUla0s
QL7457
004757
Q04 T4,y
01, Q7
004 /87

00020¢

COL156
002246

0005 %6

SR RRIYE

G066

LA
D60
WIS KIv P
001156
QJ0032
170310
JCri?h

Q00044

L4

MACRO M1200 10-APR-84 07:55 PAGE 38
SIGNAL AN UNEXPECTED INTERRUPT OR TRAP

001104

SBTTL UNXERR - Signal an unexpected interrupt or trap
1022040000kl bkddddbdddhddddbdaddddhdhdddddddddbdhbdddbadbdbdsddbirhbbbbmbhbbhbrsh

t INPUTS [IEL) The address of the vector that trapped
i
;OUIPPUTS (ADO1) - Unexpected trap error messages are displayed on the
; console,
:
; CALLING SEQUENCE : CALL UNXERR, IE1
: SUBORDINATE ROUTINES CALLED: [CL1]-ERROR [CL2)-WRITE [CL.3)-WRIUSN
H (CLA]-WRITPG
LY I LT L T T T T T YT T T T T VY Y T T Y T O U OO O S O O S S
UNXERR: NOP sUFD 03/13/84
PRESERVE tPreserve registers.
JSR R5,PREGOS
JSR PC, TUNXER iGet the address of the 2rror message table,
CALL ERROR,(SP)+ 1Signal the error and wait for Control E.
MOV (SP)+,RS
JSR PC ,ERROR
CALL WRITE,2ETVCTR iDisplay "this is the trapping vector”,
MOV QETVCTR,RS
JSR PC.WRITE
CALL WRIUSN,RSSLOT(SP),#'0,#8, ;Display the trapping vector.
MOV ROSLOT(SP),RS
MJaV &0 R4
MOV .
JSR 0. TUSN
T57 Vit N iARE WE IN WD F .S, MODR? yWFD 03708484
Bf+Q ;BR IF NOT (UFD 03/08-84
MOV 232, 30UF DCHR gMAKE LLIKE ¢ TYPED ;UFD 02/08./84
CALLL CTRLX sLET'S GET QUT tUFD 0308784
JSR PC,CTRL.X
14 :UFD 03/08/84
JSH PC,TGCTUL 5
CALL WRITPG, (%P ) iRigplay “continuing with the test®
MOV (SP)Y RS
JGR FC.WRITPRG
RE TURN

RTS PC

SEQ 0047



CVHsRREG
PTYERR

1578
1574
155
1576
1577
1578
1579
1580
1581
1582
<585
1584
1585
1586
1587

1588
1589
1590

1591
1592

1593
1594

1595
1596
1597
1598
1599

1600
1601
1602

1603
1604

O Ob (i

SIGNAL

oCatin
acar’a
004774

005G
00570«
(O5CC
0QI 20&

050!
00L01% .
CO5016

IS0
00302
005026
075032
005034

005042
005046
005050
005056
00056
005062
005062
00506¢
005uub
005070

005074
Q05074

000240
004567
004767
Olewvd
004767

u12705%
004767

16605
22704
2127032
0\ Ay ‘,'

0C 27v,7
~01405
CIRTRY
004767
004767
012605
004767

000207

VERITE Y

001052
Cnz170

oM 32

CHIGT0
0U0L62

OnND LA
Q00000
000G
IanN?,
00 . GhH2
Q00032
175204

002072

000440

i

MACRO M1200 10-APR-84 07:55 PAGE 39
© FARITY DETECT ERROR

001104

LSBTTL PTYERR Signal a parity detect error
;“t‘t‘ih*##t*##“‘i4##*“‘#‘##‘t“*#‘#“#t#t‘##t##‘““t‘t####‘tt‘t‘t“t‘#*#t*

: INPUTS: [IE1] The address of the parity CSR associated with the

; error,

:OUTPUTS: (ADOl]) - Parity error messages are displayed on the console,
:CALLING SEQUENCE ; CALL PTYERR,IEL

:SUBORDINATE ROUTINES CALLED: (CL1}-ERROR (CL2]-WRITE (CL3)-WRIUSN

i {CLAY-WRITPG

R I R Y Y Yy Ty Y Y Y Y Y Y Y Y Y Y PIT YV YY

PTYERR: NOP ;UFD 03/13/84
PRESERVE iPreserve registers,
JSR R5,PREGOS
JSR PC, TPARER ;iGet the address of the error message table.
CALL ERROR,(SP ) :Signal the error and wait for Control E.
MOV (SP)Y+,RS
JSHR PC ,ERROR
CALL WRITE, 0EPACSR ;Digsplay “this is the parity CSR*",
MOV PEPACSR,RS
JuR PC,WRITE
CALL WitIUSN,RSSLOT(SP) ,4'0,#8, ;Display the CSR address,
140V RSSLAT(SP),R5
MOV 4 0,R4
MOV 28, ,RX
JSH PC,WRIUSN
187 LE DCHM sARE WE TN UFD V.5, MODE? (WFD G084
BEQ 14 ;BROIF NOT SUFD 05, 0884
MOV 2352, aF DCHR PMARE LIWE 0 TYPED SUFD 03/ 00/84G
CALL CTRLX ;LET S GET QUY (UFTD 03708784
JSR PC,CTRLX

1¢: ;UFD 03,0384
JSR PC,TGCTUL ;
CALL WRITPG,(SPYe iDisplay "continuing with the test”
MOV (5P« ,RS
JSR PC WRLTPG
RE TURN

RTS PC

SEQ

Q048



CvMuBBY
SPLADR -

16006
1607
1608
1609
1610
loll
HW
1613
1614
1615
1616
1617
1618
1nl9
lo20

161
leae
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
164z

<44

O OM QUICK VERIFY MACKO ML200 10-APR-84 07:55 PAGE 40
SET THE SEGMENT ADDRESS TABLE WITHM A POSITIVE ADDRESSI

+SBTTL. SPLADR- Set the Segment Avc::  a. Talle with a positive addressing pattern
(AR RABAARARRAAAAA RS AR AR RRARAAS AN AR AL AR AR AR AR AR ARG R Rk kA A
;i INPUTS (IELl] The acd ess Lit t- e used in developing
H the adddrcsa oet'era,
;OUTPUTS: [DOL1) - The Scyrd-' iwmia (able is set up with a positive
; addrsening Mate.
: CALLTNG SEQUENCE : CALL & .
) SUBORDINATE ROUTINES CALLED:  wone
I ET Y R PR R Y Y Y Y Y Y Y Y Ty Y O P o Ahhbhhbbbhd bbb L EXT YR EFYY VY YL
005076 000240 SPLAPRR: 11" pAD Y sl
005100 Pixt FRVE iPrese~. -« repisters,
0051C0 0045€7 000740 JSH QS .,.PRIL.TLUS
005104 012704 120000 MOV £3 20000 iSet ..+ - rymea s of the segment address
ttab .
Q05110 012763 Q20000 MOV 4 o R3S 1G85 t 1l 7 aa2dr2ss to be used (PAR | range),
005114 012702 010000 MOV v L R2 Let t o POV L
005120 012701 160000 MOV vioQ0M g, R.. ibstabl . s o mask for a 41K word range.
005124 005000 CLR o iInitiay "2 e address word.
005126 010014 14 MOV RO,(R4) iPlace rhe address in the Sepgment Address
jtable.
005130 060324 ADD RI,(R4 ) H
005132 060500 ADD RS, RO iUpdate the address,
005134 030100 BIY R1,RO ‘Check for an overflow.
005136 (001403 HEQ g ] :
005140 062700 000002 ADD 42 RO 1 If overflow, add in the overflow increment,
0G5144 Q40100 81C R1,RO iMask out the overflow bit,
C05146 077211 el SC4 R2,1% iContinue until the table is full.
Q05150 RE TURN
005150 QQQ207 RTS PC

SEQ 0049



| 4

CvMsBBO O M QUICK VERIFY MACRO M1200 10-APR-84 07:55 PAGE 41

SEQ 0050
SMIACR - stT THE SEGMENT ADDRESS TABLE WITH A NEGATIVE ADDRESSI
1644 .SBITL SMIADR- Set the Segment Address Table with a negative addressing pattern
164% LR L e L Y Yy Yy Y Y Y Y T Yy Py Y.
Inde 1 INPUTS: {IE1) The address bit to be used in developing
lea7? ; the address pattern,
1648 H
1649 ;OUTPUTS: (D01] - The Segment Address Table is get up with a negative
1650 : addressing pattern,
1651 :
1652 : CALLING SEQUENCE: CALL SMTADR, IE1
1652 i
1654 1} SUBORDINATE ROUTINES CALLED: None,
1655 R Y Y Y Y N Y Y Y Y P Y S O W O g O S A O G A G R A A ARy
1656
16E7 005152 000240 SMIADR: NOP ;UFD 03/13/84
1658 005154 PRESERVE iPreserve registers,
005154 004567 000672 JSR R5,PREGOS
1659
1660 005160 012704 120000 MOV #120000,R4 :Set up the address of the segment address
1661 itable,
1662 005164 012703 020000 MOV 220000,R3 iSet the base address to be used (PAR 1 range).
1663 005170 9012702 010000 MOV #4096, ,R2 1Set word count.
1664 005174 Q12701 160000 MOV 2160000,R1 iEstablish a mask for a 41X word range.
1665 005200 012700 017776 MOV 417776 ,RO iInitialize the address word,
1666
1667 005204 010014 1%: MOV RO,(R4) iPlace the address in the Segment Address
1668 itable,
1668 005206 060324 ADD R3,(R4). :
167
1671 005210 160500 SuUB R5,R0 iUpdate the address,
1672 005212 030100 BIT R1,RQ :Check for an underflow,
1673 005214 001403 HEQ 2% :
1674
1675 005216 162700 0Q0QQ02 SUB &2 RO 1 If underflow, subtract underflow increment,
1?;6 005222 040100 81C R1,RO iMask out the underflow bits,
1677
ib;g 005224 077211 2%: S0B R2,1% iContinue untit the table is full,
6
1680 00522 RE TURN

005226 000207 RTS rC

A /]
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INVERT

1682
1683
1684
1685
1686
l1u8d”
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703

1704
1705
1706
1 07
1/G8
709
. 710
1711
1712
1713
1714
1715

INVEWT

005230
005232
005232

0C5236
005242

005244

Q05250
005252
005254
005256

005260
005260
005264

000240
004567

012705
005000

012703

012504
005114
061400
077304

010066
000207

000614
120000

010000

000002

14

MACRO M1200 10-APR-84 07:55 PAGE 42
A SEGMENT OF MEMORY

.SBTTL INVERT - Invert a segment of memory
(RARAALARRARRARRA LA ARRARAARRLRRACARA AL ASAARhddhbdbbhbdbbbaihidbobhhhhhhhhhhad bi

: INPUTS {DI1) Addresses from the segment address table,

: OUTPUTS: (OEL1] - The test flag. It will be equal to minus 4096 or zero

: if no errors are detected,

[D01] - The 4K word memory segment determined by the segment
address table is inverted,

CALLING SEQUENCE; CALL INVERT

COMMENMTS: The memory segment is accessed via the segment address table,
Each word in the memory segnent should be pointed to by one,
and only one element of the segment address tabie. Thus the
order in which the memory segment i accesued is determined
by the ordering of the segment address table,

i SUBORDINATE ROUTINES CALLED: None,
R Y Y O PP Y PP

B e Be W B W WE S wr w

- .

INVERT: NOP {UFD 03/13/84
PRESERVE iPreserve registers,
JSR RS ,PREGOS
MOV #120000,R5 iStarting address of the segment address table,
CLR RO iInitialize the test flag.
MOV #4096, ,R3 i1Set the word count.

1%: MOV (RS)+,R4 1GCet the address to be tested.
COM (R4) ilnvert it
ADD (R4),RO iUpdate the test flag.
508 R3,1$ iDo the complete segment,
RETURN RO iReturn the test flag [OE1l],
MOV RO ,RQSLOT(SP)
RTS PC

Nt sl

SEQ 0051



N4t

CVMSBBO O M QUICK VERIFY MACRO M1200 10-APR-84 07:55 PAGE 43
SEQ 0052
SEGERR - SIGNAL AN ERROR IN A SEGMENT OF MEMORY
1717 .SBTTL SEGERR - Signal an error in a segment of memory
1718 LIS YL LA R TR E Yy Yy Y Y Yy Y Yy Yy Y Y Y Y Y Y Y PV Y Y VYRR T IV YY)
1719 i INPUTS : fDI1) The contents of PAR 1, the current memory segment
1,20 : under test,
1721 H
1722 i OUTPUTS . {ADO1] - Memory segment error messages are displayed on the
1723 : console,
1724 H
1725 i CALLING SEQUENCE ; CALL SEGERR
1726 :
17227 ; SUBORDINATE ROUTINES CALLED: [CL1)-ERROR {CL2)-WRITE (CL3)-WRIUSN
1728 H [CLA)-WRITPG [CL5)-SETBAK [CL6)-MATIN?
1729 TRRARARRRRRRRRRAI AR R R R A RAARARARAAL AR O AR RAARAAORA AR bR At a A bbb bbb bRbtihibhii
1730
1731 005266 013700 172342 SEGERR: MOV P4KPARL1 ,RO 1Get the current contents of PAR 1,
1732
1733 005272 Q04767 001712 JSR PC.TSEGER iGCet the address of the message table,
1734 005276 CALL ERROR,(SP). iSignal the error and wait for Control E,
005276 012605 MOV (SP)+,RS
005300 004767 000140 JSR PC,ERRNR
1735
1736 005304 CAL.L WRITE, FESEGAD iDisplay the "this is the bad segment'" message.
005304 2705 002143 MOV QESEGAD , RS
137 005310 004767 000270 JSR PC,WRITE
1
1738 005314 CALL WRIUSN,RO,#'0,#8, ;Display the bad segment address,
005314 010005 MOV RO,R5
035316 012704 000060 MOV ¢'0,R4
005322 012703 000010 MLV 48, ,R3
173 005326 004767 000306 JSR PC,WRIUSN
g
1740 005332 005767 000562 157 UFDCHN (ARE WE TN UFD F .5, MODE? VD 03/08/84
1741 005336 00140S BEQ 18 tBR IF NOT ;UFD 03/08/84
1742 005340 012737 000032 001104 MOV €32, 0UFOCHR tMAKE LIKE t7 TYPED ;UFD 03708784
1743 005346 CALL CTRLX sLET'S GET 0QUT tUFD 03/08/84
005346 004767 174714 JSR PC.CTRL X
1744 Q05352 1%: ;UMY 03708, 84
1745 005352 004767 001550 JSR PC,TRSTRT ibet the adoress of the "restarting” message
1746 ;address table.,
1747 005356 CALL WRITPG,(SP ) iDisplay the message.
005356 012605 MOV (SP}+,R5
s 005360 Q04767 000150 JSR FC ,WRITPY
1748
1749 005364 CalL.L SE THBAK ibnsure the program is reuty for restart,
005364 004767 176664 JSR PCL,SETBAK
17050
1751 005370 CALL MAIN1 1Go restart the program,

00%370 004767 174004 JSR PC ,MAINL




CVMSBRBO
ABORT

1752
1754
rias
1756
17057
1758
1759
1760
17614
1762
1763
1704

1765
17606
1767
1768
1769
1770
1771
1772

773

1774

O M QUICK VERIFY

00E374
005400

CO%402
005402

005406
005414
005422
005424

005432
005436
005442

005767
001420

004767

016737
016737
104042
012760

005067
004777
000207

000522

176646

000512
000506

177777

172404
000452

11[1

MACRO M1200 10-APR A4 07:55 PAGE 44

000030
000032

000042

- LABORT ROUTINE) IF UNDER 'J#D TRAP UP TO THE MONIIOR

.SBYTI. ABORT - (ABORT ROUTINE) If under WD trap up to the .~onitor
PEROARLAARRANAA0ERAERRAAL000200000000080100000000000000000004000000d00000bdbitdd

{ INPUTS [IEY) SAV30,5AV32 contain the location in the monitor
i to go to set the dsr error flag
:
tCALLING SEQUENCE: JSR PC,ABORT
JRLARARRAR AR ARR L bbbt AR AR LR R0 000000 0000000000000 00d0bkadbbdbbddbdbtdibind
ABORT: TST UFDQUI 1Tesat for UFD QUIET mode (UFD 02/08/84
BEQ 104 11f not UFD then continue normal operation
CALL SETBAK JRESTORE PGM TQ ORIN 1.0C, yUFD 03/09/84
JSR PC.,SETBAK
MOV SAV30, 8030 jRestore EMT location 30
MOV SAV32, 8032 iRestore EMT priority location 32
EMT v42 tGet DCA into RO from monitor
MOV 0-1,42(RY) 15e¢t & ‘1 into location drserr in monitor
CLR 42 1Clear monitor return flag
JSR PC,XXRTN iReturn to XXDP.,
10%: RTS PC 11f not UFD return to mainline

SEQ 0053
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ERROR

1778
) S
177
1779
1780
1741
1782
1782
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793

1794
1795
1796
1797

1798
1799

1800
1801
1802

1803
1804
1805
1806
1807
1808
1809

1810
1811

005444
005446
005446

005452
005456
005462
005462
005464

005470
005470
005474
005500
005502
005502

005506
005512
005514
005520

0055¢
005522
0U5526

005432
005532

000240
004567

004767
004767

012605
0047167

004767
Ccva?
001¢02

0care?
005767
0G1003

c20027
001363

016605
004767

00Q207

000400
177716
001416
000044

1744.0
000030
174560
000406
000005

000014
000002

o

MACRO M1200 10-APR -84 07:%5 PAGE 45
- HANDLE STANDARD ERROR ACTIONS

,SBTTL ERROR Handle stand.rd error actions
;““‘O‘t#%‘t“#t‘.0‘.““‘ R Y Y Y P Y Y Y Y Y P Y Y Y Y Y Y Y Y YR Y Y Y RIS YYYTEYS

t INPUTS, {Iel} The address of the table of messages to be displayed

: if the operator inputs a Control E,

H

; OUTPUTS:: [ADO1] - The standard customer error message is displayed on

1 tne console,

i [+ADD2]- Expanded error information based on IE1l is displayed
: on the console

H

tCALL ING SEQUENCE : CALL ERROR, IE1

:

1SUBDRDTNATE ROUTINES CALLED: (CL1]-WRITPG (CL2)-GETCHR [+CL3}-WRITPG

) [eCLA)-CTRLX

100002040 000400080 0400040400004 0044800300000 dd 2 ibddiditdititdhbtibhiotttsatbbdsdsn

ERROR: NOP s UFD 03/13/84
PRESERVE iPreserve registers,
JSR RS ,PREGOS
JSR PC,ABORT jCheck if we are under FD ?
JSR PC,TCUSTM iGet the address of the table containing the
CALL WRITPG,(SP). jcustomer messanges and display it,
MOV (SP) RS
JSR PC,WRITPG
1¢: CALL GE TCHR 1Get an input character,
JSR PC,GETCHR
CMP RO, 030 jCheck for Control x.
ANE 2 i
CALL CTRLX 1IF Control X, exit via CTRL X,
JSR PC,CTRLX
2% TST W DCHN tARE Wk IN UFD F, S, MODE? iU D 03/08-84
BNE L3} 1BR IF WE ARE ;UFD 03-/08/84
cMP RO, 05 iCheck for Control E.
BNE 1% }1F not Control F, wa:t in loop,
5% CALL WRITPG,RSSLOT(SP) jD!splay the ewspanded error information,
MOV R5SLOT(SP) RS
JSR PC,WRITRPG
RF TURN

RTY 1240

5EQ 0054
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WRITPG

1812
1814
1315
181
1317
1418
1819
18.20
1321
1828
1823
1824
1825
1826

1827
1828
1829
1430
1831
1832
1833

1834

1835
1836

1837

DY

MACRO M1200 10 APR -84 07:5% PAGE 46

\WRITE PACKAGE) WRITE SEVERAL ASCIZ STRINGS WITH RETU

005534
005534
005536

005540

005542
005544

005546
005546
005552

005554
005554
005556
0C5560
005560

010546
010446

010504
012405
001403

004767
000773

012604
012605

000207

¢00010

LSBTTL WRITPG (WRITE PACKAGE) Write several ASCIZ strings with returns
1RO AMAAAAARRABARALRALAARR AR LARAMLAARIAII0RARARRRAARROAROIAREIttoaasisiig

t INPUTS: [ (E1) RS contains a table address, That table contains
i the offsets (into the text Lable) of the strings to be

i printed in order, The table must be terminated by » zero,
:

1QUTPUTS, {ADO1) The strings are displayed on the consgole,

i

;CALLING SEQUENCE : CALL WRITPG,IEL

H
s SUBORDINATE ROUTINES CALLED: WRITLM,
Yy Yy Ry Y Y Y Y Y Y Y Y VY Y Y VY Y VY YV VYV VU PTUP

WRITPG: PUSH RS,R4 1Save registers,
MOV RS, -(SP)
MOV R4, -(SP)
MOV RS, R4 1Put the table address in R4,
1%: MOV (R4Y.,R5 1Put the string offset in RS for WRITLN,
PEN 2% 1 If terminator found, get out,
CALL WR1TLN iPrint the string as a line,
JSR PC,WRITILN
BR 13 1And get the next string,
2% POR R4 ,R5 ;Restore registers.
MOV (SP)Y+,PA
MUy (=P)+ RS
RE TURN

RTS PC

SEQ 0055



CVHSBRO
WRITE

18]
186
1863
18644
1865
1866
1867
1868
1869
1870
1871
1872
1873

1874
1875
1876
1877
1878
1879
1880
1881
1882

1883

1884
1885

1886

O O2M QUICIK VERIM

MACRO M1200

Ffrf

)
10-APR-84 07:55 PAGE 48

(WRITE PACKAGE) WRITE AN ASCIZ STRING TO THE CONSOLE

005604
c05604
005606

005610
005614
005616

005620
005622

005624
0nNs5624
005630

005632
005632
005634
005636
005636

010546
010446

ovave?
012604
060504
112405
001403

004767
000773

012604
012605

000207

00151¢e

174310

JSBTTL WRITE - (WRITE PACKAGE) Write an ASCIZ string to the console
L R Y Y Yy Y Yy Yy Y Y Py P P Y P P P T TP

i INPUTS {IE1] R5 contains the offsgset (into the text area) of the
H ASCIZ string.

;

i QUTPUTS:; (ADO1]) - The ASCIZ string is written to the console.

:CALLING SEQUENCE CALL. WRITE,IEL

s SUBORDINATE ROUTINES CALLED: [CL1]-PRTCHR,
R T Yy X Y Y N Y Y Y YV Y VP U VPPN

WRITE: PUSH RS ,R4 iSave registers,
MOV R4, -(SP)
JSR PC,LOCTXT iGet the text area address,.
MOV (sP)s R4 itPut it in R4,
ADD R%,R4 jAdd in the offset,

1%; MOVB (R4)+,RS iPut & byte in RS for PRTCHR,
BEQ 24 i IF end of string, get out.
CALL PRTCHR tILf not, print the character,
JSR PC,PRTCHR
BR 13 itAnd get the next byte.

2% POP R4 ,RS iRestore registers,
MOV (5P).,R4 '
MOV (SP)+,R5
RE TURN

RTS PC

SEQ 0057



CvMsBBC

WRIUSN -

1848
1889
1890
1891
1892
1893
18934
1895
1896
1897
1838
1899
1900
1301
1902
1903
1904
1905
1906
19G7
1208

1904
€0
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927

1928
1929
1930
1931
1932
1933
1934
1935
1935
19357
1938
1959

GO

(WRITE PACKAGE) Write an unsigned number t¢ the console

TRERAARAARRARERRAARRRARRI RN RRR B AL RLARAARAALAL 2L A bbb ddddbbbbbbbhibadrbbdbhbk

R5 contains the number in binary,
- R4 containg 60 if leading zeros are to b printed,
40 if leading spaces are to be printed, zero
i f neither,
WARNING - If IE! and IE2 are both zero, nothing will

be printed.

R3 contains 10 (base 10)
converted to Decimal, 8

i f the number
if octal.

is to be
Default is binary.

[ADOL]) The number is displayed on the console terminal.
WRIUSN,IE1,IE2,IE3

This is a two page module,

(CL1)-PRTCHR,

R LR R Y T R Y Y Y Y Y Yy Y Y Y T Y P Y Y Y Y YTV Y VYV IY

tUFD 03/13/84
iPreserve registers,

;Put the number in RO.
jCrente & slot for the character count.
iSet up for the local co-routine calis.

iCheck for octal printing.
1Go handle octal.

iCheck for decimal printing.
iGo handle decimal,

iSet loop count to print 16 bits in binary,
iPut a bit in RS,

H
iThe co-routine call prints the bit,
iPrint 16 bits,

iPurge the stack of the co-routine call,
iGet the character count in RO,

tReturn the character count.

iThis co-routine converts to ASCII and prints

0-2M QUICK VERIFY MACRO M1200 10-APR-B4 07:55 PAGE 49
(WRITE PACKAGE) WRITE AN UNSIGNED NUMBER TO THE CONSQ
. SBTTL WRIUSN -
L INPUTS : [IE1)
; [1E2)
; [IE3) -
L OUTPUTS :
CALLING SEQUENCE : CALL
s COMMENTS ;
: SUBORDINATE ROUTINES CALLED:
005640 000240 WRIUSN: NOP
005642 PRESERVE
005642 004567 000204 JSR RS ,PREGOS
005646 010500 MOV RS.RO
005650 005046 CLR “(SP)
N05652 004757 000044 JSR PC,3$
005656 02270% 000010 CMP 28. R3
005662 001434 8E . 53
005664 022703 000012 CHP 210.,R3
005670 001434 BEQ 63
005672 012701 000020 MOV 216. ,R1
005676 105018 14 CLR RS
005700 006100 ROL RO
005702 006105 ROL RS
005704 004 7%5 JSR PC,8(SP )+
005706 077105 SOB RI.1$
005710 24 pOP RO
005710 012600 MOV (SPY+ RO
005712 POP RO
005712 012600 MOV (SPY+ RO
005714 RETURN RO
005714 010066 000002 MOV RO,ROSLOT(SP)
005720 000207 RTS pC
‘0 [ 3
o
005722 004736 55, JSR PC,a(SP),
005724 005705 a1 RS
005726 001402 BEQ as
005730 012704 000060 MOV 260,R4
005734 005704 4%, ST R4

iReturn from the co routine.

iCheck the number for ero.

i

1If not rero, set to print any later ceros,

iCheck the print flag.

SEQ 0058



CVMSBBO O-2M QUICK VERIFY

WRIUSN

1940
1941
1942

1943
1944

MACRO M1200

l10-APR-84 07:55 PAGE 49-1

(WRITE PACKAGE) WRITE AN UNSIGNED NUMBER TO THE CONSQ

005736
005740
005742
005742
005746
005752

001771
060405

004767
005266
000763

174172
000002

BEG
ADD
CALL
JSR
INC
BR

3%

R4 ,R5
PRTCHR
PC,PRTCHR
2(SP)

3%

=

1 If zero, don't print,
jConvert to ASCII,
iPrint the character,

;Bump the character count,
;Return from the ¢o-routine,

SE@ 0059
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CVMsBBO O OM QUICK VERILFY MACRO M1200 10-APR-84 07:55 PAGE 50

SEQ Q0060

WRIUSN - (WRITE PACIKAGE) WRITE AN UNSIGNED NUMBER TO THE CONSOQ

1946

1947

13438 HER R

1949 iTe following code converts to octal or decimal and prints,

1950 IR

1951

1952 005754 004767 JSR PC,11% 1Get the address of the octal conversion table,

1953 005760 000402 BR 74 :

1954

1955 005762 Q04767 JSR FC,12% ibet the address of the decimal table.

1956

1957 Q05766 012602 MOV (SP)Y+ ,R2 iPut the table address in R2,

1958 005770 000401 BR 94 ;1Go do the conversion,

1959

1960 Q05772 004736 JSR PC,a({SP)+ iConvert to ASCII and print,

1961

1962 005774 012201 MOV (R23+,R1 iGet the next base from {he table,

1963 005776 001744 BEG cs 1 If finished, get out,

1964

1965 006000 005005 CLR RS iInitialize the digit to be printed,

1966 006002 02C100 cHp R1,RO iCompare the base with the remaining number,

1967 006004 101372 BHI 8¢ {If the base is higher, go print the number,

1968

1969 006006 005205 INC R5 (1If not, bump the number,

1970 006010 160100 SuUB R1,RO 1Subtract the base from the number,

19;1 006012 000773 BR 10% ilLoop until the base is higher,

972

197%

1974 006014 004736 JSR PC.a(SF). tReturn the address of the octal table,

2975 006016 100000 .WORD 100000 H

1976 006020 010000 .WORD 10000 i

1977 006022 001000 .WORND 1000 i

1978 006024 000100 . WORD 100 i

1979 006026 000010 .WORD 10 :

1980 0060I0 000001 . WORD 1 H

iggé 006032 000000 .WORD 0 iTable terminaior,

1983 006034 004736 JSR PC,a(sP ) iReturn the address of the decimal table.,

1984 006036 023420 . WORD 10000, :

1985 006040 Q01750 . WORD 1000, H

1986 006042 000144 . WORD 100, H

1987 006044 000012 .WORD 10, :

1988 006046 000001 . WORD 1 :

1989 006050 000000 WORD 0 iTable terminator.



CVMSBBO O M QUICK VERIFY

PREGOS

1991
1992
1993
1994
1995
1996
1997
1498
1999
200C
<001
2002
2003
<004
2005
2006
2007
2008
2009
2010
2011
201¢
2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

2004
2025

006052

02e052
Q06052
006054
006056
006060
006062
006064
006066

006072

0060/4
006074
006076
006100
00610
006104
000106

006110
006110

010446
010346
010246
010146
010046
010546
016605

004736

012600
0126C1
012602
012603
012604
01260%

000207

000014

JO

MACRO M1200 10-APR-84 07:55 PAGE 51
- PRESERVE REGISTERS RO THROUGH RS FOR SUBROUTINE CALLS

.SBTTL PREGOS - Preserve Registers RO through RS for subroutine calls
(HERRRAAARRARRARRRARAARRAARARAARARRRALARAAARARR S hARARAbbbdbhbdbdibhbhhbnhibibbbh

: INPUTS:,: The return address from the caller's caller must be the last
: entry on the stack.

;OUTPUTS: Registers RO through RS are saved on the stack., When
: the return is made from the calling subroutine, they are
automatically restorec.

i CALLING SEQUENCE: PRESERVE

..

;COMMENTS: This routine is re-entrant.

; Parameters may be passed out of a subroutine by using the
; "RETURN" macro,

H
i SUBORDINATE ROUTINES CALLED: None .,
Y Ry Y Yy Yy N Y Y N Y N VY VY Y ¥ TV PPN

PREGOS5 itRS has been loaded on the stack by the call.
:RS now contains the return to the calling routine,
PLUISH R4 ,R3,R2,R1,R0O,RE
MOV R4, -(3P)
MOV R3, -(SP)
MOV R2,-(SP)
MOV R1,-rSP)
MOV RO, -(SP)
MOV R5, -(SP)
MOV R5SLOT(SP),R5 iRestore R5 to its original value.
JSR PC,a(SP): ;Call the calling routine,

A

iThe following code is executed when the calling routine
;does a "RETURN",

POP RO,RY1.R2,R3,R4,R5

MOV (SP)+,RO

MOV (SP)+ ,R1

MOV (SP)+ R

MOV (SP)+ ,RZ

MOV {SP)+,R4

MOV (5P)+ RS

Rt TURN iReturn to the caller s caller,

RTS PC

SEQ 0061



CvMsBBO
GLOBALS

2027
<028
2029
3030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
204.
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
205%
2054
2055

O M QUICK VERLIFY

o06lle
006114

006116

006120
oCblee

006124
006126
006130
006132
006134
006136

006140
006142
006144
006146

000000
000000

000000

000000
000000

000000
000000
000C00
000000
000000
000000

177560
177562
177564
177566

MACRO M1200

[<H

10-APR-84 07:55 PAGE 52

.SBTTL GLOBALS

SWADD:  ,WORD
XXRTN: ,WORD

RELFLG: .WORD

UFDCHN: ,WORD
UFDQUI: ,(WORD

SAV30: .WORD
SAV32: WORD
S4v52: .WORD
SAVSP: [ WORD
SAVCAC: .WORD
ORIONF: .WORD

HE 2 4

<

COoOOOOC OC ©

tWill contain the address of SUWSTAC

;Relocation flag.

;UFD CHAIN MODE flag
+UFD QUIET MODE FLAG

sWill contain the XXDP+ return address/Chain
iMode flag.

{UFD 02708784
iWill contain contents of EMT vector

$;SAVE FOR LOC 52
: SAVE FOR SP

: SAVE FOR CACHE
;ORION CP FLAG

;UFD 02/08/84
;UFD 02708784
:UFD 04703784
:UFD 04/03/84

;These are used by the Write Package utility modules.

[
L

KBCSR: . WORD
KBBUF : .WORD
DSPCSR: .WORD
DSPBUF: ,WORD

DEFCON

DEFCON.2
DEFCON-4
DEFCON+©

; Keyboard CSR,
iKeyboard buffer,
:Display CSR.,
:Display buffer,

in XXDP.,

SEQ 0062



N
L5
CVMuBRO O -2M QUICK YERIFY MACRO M1200 10-APR-84 07:55 PAGE 53

SEQ 0063
THMAPL - (DATA SECTION) - INITIAL MEMORY MANAGEMENT AND PSW MA

2057 JSBTTL  TKKMAPL - (Data section) - Initial memory maonagement and PSW map
2058
2059 006150 004736 TKMAPl: JSR PC.a(SP)+ ;Table locater,
2060
2061 006152 004406 . WORD RW256 1256 words, Read/Write,
20t 006154 172300 . WORD KPDRO ;Address of PDR O,
2063 006156 077406 .WORD RW4096 14096 words, Read/Urite,
2064 CO6160 172302 . WORD KPDR1 i Address of PDR 1.
2065 006162 077406 . WORD RWA4A096 ;4096 words, Read/Write.
2066 006164 172304 . WORD KPDRe 1Address of PDR 2.
2067 006166 077406 . WORD RWA4096 14096 wores, Read/UWrite,
2068 006170 172306 .MWOR.} KPDR3 iAddress of POR 3,
2069 006172 (077406 . WORD RWA096 14096 words, Read/Write,
2070 006174 172310 . WORD KPDOR4 ;1 Address of PDR 4,
2071 006176 (077406 . WORD RW4096 ;4096 words, Read/Write.
2072 006200 172312 .WORD KPDRS5 tAddress of POR 5.
2073 006202 077406 . WORD RW4096 14096 words, Read/Write,
2074 006204 172314 .WORD KFDR6 :Address of P{A 6.
2075 006206 077406 . WORD RW4096 14096 words, Read/Write,
20?? 006210 172316 . WORD KPDR? i ARddress of PDR 7,
207
2078 005212 001000 .WORD PAR16K ;Base address at 16K,
2079 006214 172340 . WORD KPARO 1Address nf PAR O,
2080 006216 000000 . WORD PAROK 1Base address at O,
2081 006220 172342 . WORD KPAR] iAdJdress of PAR 1.,
2082 006222 000200 . WORD PAR4AK :Base address at 4l
2083 006224 172344 .WORD KPAR2 ;Addrasg of PAR 2.
2084 006226 000400 .WORD PAR8IK iBase address at B8i,
2085 006230 172346 . HORD KPARZ tAddress of PAR T,
2086 006232 001000 . WORD PAR16IK iBase address at 16K,
2087 006234 172350 . WORD KPARA ;1Address of PAR 4,
2088 006236 (001200 . WORD PAR20OIK iBase addres. at 20K,
2089 006240 172352 . WORD KPARS i "ddress 7 PAR 5,
2090 006242 (01400 . WORD PAR2AK 1Base audress at 24K,
2091 006244 172354 . WORD KPAR6 ;Address of PAR 6,
2092 006246 177600 . WORD PARIO ;Base address at 1/0 page,
gggg 006250 172356 . WORD KPAR? ;ARddress of PAR 7,
2095 006252 000020 . WORD MMUZZ2A itnable 22 bit mapping.
2096 006254 172516 . WORD HMMUISR 3 ; Address of MMU SR3I,
2097 006256 000001 . WORD MMUENA itnable memo'y management,
gggg 006260 177572 . WORD MMUSRO i Address of MMU SRO,
2100 006262 0QO0LOQ0 . WORD 0 iProcessor priority rero, Kernal mode.
2%81 006264 177776 . WORD PO tAddress of PSW,

e
210383 006266 000000 . WORD G :
2104 Q06270 Q00000 +HWORD 0 ;Table terminator,



CVMsBBO
TKMAPR?

2106
2107
2108
2109
2110
2111
clle
2113
2114
2115
2116
2117
2118
2119
2120
2121
2lae
123
2124
2125
2126
2la7

006272

006274
006276
006300
006302
006304
006306
0C6310
006312
006314
006316
006320
006322
006324
006326
006330
006332

004736

000000
172340
001000
172342
001200
172344
001400
172346
000000
172350
000200
172352
000400
172354
000000
000000

VERIFY
(DATA SECTION)

- MEMORY ™M

MACRO M1200

WWEMENT MAP FOR LOW 16K OP

.SBTTL

TKMAP? ;

TKMAP2 - (Data section) - Memory management map for low 16K operation

JSR

. WORD
. WORD
. WORD
» WORD
. WORD
. WORD
. WORD
. WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
. WORD
.WORD

PC,a(SP)+

PAROQIK
KPARO
PAR16K
KPAR1
PAR20OK
KPARZ
PAR24K
KPAR3
PAROQIC
KPAR4
PARAK
KPARS
PARBK
KPARG
C

e

M5

10-APR-..4 07:55 PAGE 54

;Table locater,

;Base address at O,
tAddress of PAR 0,
i1Base addregs at 16K,
iAddress of PAR 1.
;Base address at 20K,
} Address of PAR 2,
1Bose address at 241K,
1Adc¢~egss of PAR 3,
19ase address at 0.
i1Address of PAR 4.
;1Base address at 4l,
i Address of PAR S,
iBase address at 8K,
i Adkdress of PAR 6,

H

;Table terminator,

SEQ 0064



CvMs8B0
TKMAP 3

0 2M QUICK VERIFY

> 006334

006336
006340
106342
006344
006346
006350
0C6352
006354
006356
006360

- 006362

15 006364

004736

077400
172304
077400
172306
077402
172710
077402
172312
Q77400
172314
cnnooQ
QUU000

ND

MACRO M1200 10-APR-84 07:55 PAGE 55
(DATA SECTION) MEMORY MANAGEMENT MAP FOR TecSTING

LSBTTL TKMAP3 - (Data section)

TKMAP3: JSR

WORD
.WORD
.WORD
. WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD

PC,a(SPJ+

NR40O9¢€
KPDR2
NR4O96
KPDR3
R0O4096
KPDR4
R0O40Y6
KPDR5
NR4C96
KPDRG
)

0

Memory Managemerny Map for testing

iTable locate.:.

tNon-Resident.
iAddress of U2
;Non-Resider’,
i Address of PDR
;Read only,

; Addregs of PDR
;jRead only.
;Address of PDR
iNon-Resident .
;Adcress of PDR

;Table terminator.,

r

19 B < T

&,

SEQ 0065



CVMSBRO
TKMAPA

o147
clad
2149
2150
2151
2152
<153
2154
2155
2156
<157
2158
2159
2160
RSL.3}
31(‘;.‘

S163

O-OM UUTCK vERL-~

006166

006370
006372
006374
006376
006400
006402
006404
006406
006410
00€4: 2
006414
Qo6AE

02 '3k

0, 1406
172304
077406
172306
077406
172310
077406
1V'2312
077406
172314
Q00000
200000

h}f:

MACRD M1200 10 -APR -84 07:55 PAGE 56
(NATA SECTION) MEMOR' MANAGEMENT MAP TO RESET AFTER T

JSBTITL

TKMAPA4 ;

TKMAP4 - (Data section)

JSR

.WORD
. WORD
. WORD
. WORD
. WORD
HWORD
. WORD
+WORD
. WORD
. WORD
. WORD
+WORD

PC.EI(SP)&

RW4096
KPDR2

RWA096
KPDR3

RWA096
KPDR4

RW4 096
KPDRS

RW4096
KPORG

0

0

Menory Managemunt Mop to reset after testing

tTable locater,

12096 words, Read/Write,
1Addrese of PDR 2,
14096 worde, Read/Write,
1Address of PDR 3,
14096 words, Read/ irite.
1Address of POR 4,
14096 words, Read/write,
yAddress of PDR 5,
14096 words, Read/Write,
1Agdress of PDR 6,

)
iTable terminator,

SEQ 0066



Ch

CVMSBRO O M QUITCK vERLF MACRO M1.°00 10-APR-B4 07:5% PAGE 57

SEQ 0067
VCTORS (DATA AREA) VECTORS TABLE FOR UNXINT
2165 .S8TTL VCTORS - (Data area) Vectors table for UNXINT
Jlee
R
Sled
Qiég 006420 004736 VCTORS: JSR PC,a(SP), t1Table locater,
<171 006422 004767 173310 vCT000: JSR PC,UNXINT
2172 (06426 004767 173306 VCTO004; JUSR PC,UNXINT
2173 206432 004767 173302 VCT010: JSR PC,UNXINT
<174 006436 004767 173276 vCT014: JSR PC,UNXINT
A175 006442 004767 113272 vCT1020: JSR PC,UNXINT
2176 006446 Q04767 1735066 vCT024: JSR PCLUNXINT
cl”? 006452 004767 173262 VCTOXD: JSR PC,UNXINT
2178 006456 004767 173256 VCTOs4: JSR PC,UNXINT
2179
2180 006462 Q04767 173252 vCT040: JSR PCLUNXINT
2181 006466 004767 173246 VvCTOoAa4: SR FCLOUNXINT
£182 006472 0QA767 173242 veT050: JSR PC,UNXINT
2183 006476 004767 173236 YCT054: JSR PC,UNXINT
2184 006502 004767 173232 VET060: JSR PC,UNXINT
2i8S 006506 Q04767 173226 VCTO6A: JUSR PC,UNXINT
2186 026512 004767 17322° vCT070;: JSR PC L UNXINT
2187 006516 004767 173216 vCT0?4: JSR PCLUNXINT
<168
189 O0&522 004787 173212 VCT100: JSR PCLUNXINT
2190 006526 004767 173206 VCT104: JSR PCLUNXINT
2191 006532 004767 173202 vCT110: JSR PCLUNXINT
2192 006536 004767 173176 vCTlia: JSR PC,UNXINT
2193 006542 C04767 173172 vCT120: JSR PC,UNXINT
2194 00h%46 Q04767 173166 vCT124: SR PCLUNXINT
2195 006552 004767 173162 VCT130;: JSR PCLUNXINT
gig? 006556 004767 173156 vCT134: JUSR PC,UNXINY
2198 006562 004767 173152 vCT140: JSR PC,UNXINT
2199 006566 004767 173146 VCT144: USR PC,UNXINT
2200 006572 004767 173142 VCT150: JSR PC,UNXINT
2201 Q06576 004767 173136 VCT154: JSR PC,UNXINT
2202 006602 004767 73132 vCT160: JSR PC,UNXINT
2203 00b6UE 004767 73126 vCT164:;: SR PC,UNXIY

120 vCTI170+ JSR PCL,UNXInT

1

1
o204 006612 004767 173

173110 VCT174: JSR PCL,UNXINT

2205 Q00616 004767



CVMLBRO

VCTORS -

2207
2208
2209
2210
a1l
Ja212
2213
2214
2215
2216
2217
2218
c2l9
c2a0
2221

YY)
[

2223
c2ed
2225
2226
2227

2228

22e9
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
27240
2241
2242

0 M QUICK vERIFY

006622
006626
006632
006636
006642
006646
006652
006656

006662
006666
006672
006676
006702
006706
006712
006716

005722
006726
006732
006736
006742
006746
006752
006756

006762
006766
006772
006776
007002
007006
007012
Q07016

JoareT
ooa7e67
004767
004767
Oua 767
Q04767
004767
004767

0048767
004767
004767
0047¢ /
004767
004767
004767
004767

004767
004767
004767
004767
004767
004767
004767
004767

004767
004767
004767
004767
004767
004767
004767
Q04767

173112
173106
173102
173076
173072
173066
173062
173056

173052
173046
173042
173036
173032
173026
173022
173016

173012
173006
173002
172776
172772
172766
172762
172756

172752
172746
172762
172736
172732
172726
172722
172716

Dé

MACRO M1200 10-APR-84 07:55 PAGE 58
(DATA AREA)Y VECTORS TABLE FOR UNXINT

vC1200;
VvCT204:
vCiT210;
VCT214:
yCT1220:
vCeT224;
VvCT230;
VCT23%4;

VCT240:;
vCT244;
vCT250:
vCT254;
vCT1260;
vCT264:
vCYero:
VCT274:

VCT300;
VCT304:
vCT310:
VCT314:
VCT320:
VvCT324;
VCT330,
vCT334,

vCT340;
VCT344;
VCT350:;
vCT3%4;:
VCT360:
VvCT364:
vCT370;
VCT1374:

JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR

JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR

JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR

JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR

PC,UNXINTY
PC,UNXINT
PCLUNXINT
PC,UNXINT
PCLUNXINT
PC,UNXINT
PC,UNXINT
PC,UNXINT

PC, UNXINT
PC,UNXINT
PC,UNXINT
PCLUNXINT
PC,UNXINT
PC,UNXINT
PCLUNXINT
PC,UNXINT

PC/UNXINT
PCLUNXINT
PCLUNXINT
PC,UNXINT
PC.UNXINT
PC,UNXINT
PC L UNXINT
PCL,UNXINT

PCL.UNXINT
PC,UNXINT
PC UNXINT
PCL,UNXINT
PC,UNXINT
PC,UNXINT
PC,UNXINT
PCLUNXINT

SEGQ 0068
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SEQ 0069
MESSAGE TABLES (DATA SECTION)
2244 SBTTL MESSAGE TABLES (Data section)
Parid: et
2246 007022 004736 TKTERR: JSR PC.B(SP) iTable locater,
2047
2248 007024 0001032 .WORD MEXINF iExpanded error message lines,
2249 007026 00017/ .WORD EKTER1 5
2250 007030 000310 .WORD EKTER? 1Signal a Memory management abort.
2251 007032 000422 .WORD EKTER3 ;
2252 Q07034 (00511 . WORD MCTUT1 3
2253 007036 000547 ,WORD MUTUT? ;
o254 007C40 000001 . WORD NEWLIN }
2225 007042 (000000 LHORD 0 H
2256
2257 007044 004736 TLOW3Z2: JSR PC.,B(S5P)» iToble locater,
2258
2259 007046 000103 .WORD ME X INF 1Expanded error message lines,
2260 007050 000614 . WORD EL32M] b
2261 007052 000725 . WORD ELSoM2 1Signal an error in the low J2K words of
2262 007054 000511 .WORD MCTUT1 jmemory ,
2263 007056 Q00547 .WORD HMCTUTZ 1
2264 CO07060 000001 .WORD NEWL IN }
2265 007062 Q00000 .WORD 0 i
2266
2267 Q07064 004736 TNOPTY: JSR PC,B(SP): jTable locater,
2268
2269 007066 000103 .WORD ME X INF iExpanded error message lines,
2270 007070 001026 .WORD ENOPTL i
<271 007072 000511 WORD MCTUT1 1Signal & no parity detect situation,
2272 007074  QQOC0) .WORD NEWLIN H
35;3 007076 000000 .WORD 0 3
4
gg;s 007100 004736 TCUSTHM: JSR PC.,8(5P). ;Table locater,
276
2277 007102 000001 . WORD NEWLIN ;
2278 007104 000001 . WORD NEWLIN 1
2279 007106 000001 +WORD  NEWLIN i5tandard customer error message.
<280 007110 001117 . WORD ECUST! ]
2281 007112 000001 . WORD NEWL IN H
2282 007114 001221 . WORD ECUST? i
2283 007116 000001 . WORD NEWL IN ;
2284 007120 001261 . WORD ECUST?® :
2285 007122 001367 .WORD ECUST4 3
i

2286 007124 000000 AWORD O



NG

VMSBBO CREATEL BY MACRD ON 10-APR-84 AT 07:56 PAGE 4
SEQ 0078

SYMBOl CRO5S REFERENCE CREF V01

SYMBOL VAL UE REFERENCES

UFDCHR 001104 #10-385 +11-445 +15-538 19.749 +19-756 *19-761 19-762 19- 768 +38-1565
2391598  443-1742

W BOUT 006122 +11-434 15-623 17-685 44-1761  #52-2038

UNYLRR 004666 14-598 £38-1553

UNXINT 001740 214-590 57-2171 57-2172  57-2173 57-2174 57-2175 57-2176 57-2177 57-2178
57-218C 57-2181 57-2182  57-2183 57-2184 57-2165 57-2186 57-2187 57-2189
57-2190 57-2191 £7-2192 57-2193 57.2194 57-2195 572196 57-2198 57-2199
57-2200 57-2201 §7-2202  57-2203 57 -2204 57-2205 58. 2:08 S8-2209  58-2210
58-2211 582212 58-22t3 58-2214 £8.-2215 58-2217 58-2:18 58-2219  58-2220
58-2221 58-7222 58-2223  58-2224 53-5226 58-2227 58-2228 58-2229  58-2230
58-2231 58-2232  58-2233  58-2235 58-2236 582237 58-2238  $8-2239  58-2240
S8-2241 58-2042

VTTORS 006420 14-590 20-819 #57-2169

VLTO00 006422 857-2171

VCTO0d 006426 857-2172

VCI010 006432 957-2173

VCTO14 006436 257-2174

VCT02C 006442 257-2175

VCT024 006446 £57-2176

V(103G 006452 257-2177

VCTO3a 006454 857-2178

VE104L 006462 257-2180

VCT1044 006466 257-2181

vCT050  ©06472 257-2182

VET054 006476 257-2183

VCIDGE 006502 257-2184

VC1064 006506 457-2185

VCTO70 006512 057-2186

vC1074 UDE516 857-2187

VCTINO 006522 ©57-2189

VCil04  00652¢ 057-2190

VET110  C06532 257-2191

vCT114 006536 13-565 857-219¢

VCI120 006542 @57-2193

VCI124 006546 457-2194

VCT130 006552 257-2195

VCT134a 006556 257-2196

VCT140 006562 257 2198

vCT144 006566 @57-2199

VETIS0 00657 057-2200

vCT154 006576 057-2201

VET160 006602 857-2202

VCT164 006606 957-2203

VCI170 006612 057-2204

VCT174 006616 037-2205

VCI200 006622 458-2208

VC1204 006606 498 -2209

VET210 006632 0582210

VCTo14 00b6 36 258 2211

VITOD0 006640 2582210

VC1o.4 006646 BH8-2,.13

VET220 006652 0580214



B/

VMSBBO CREATED BY MACRU ON 10-APR-84 Al 07:56 PAGE S
SEQ 0079
SIMBOL CROSS REFERENCE CRLF vol
SYMBOL VALWE REFERENCES
vCTo34 006656 2582215
vCT240 006662 058 . 2217
vC 1244 006666 058-2218
VET2aS0 006672 858 -2219
VCi1oha 005676 #58.2220
VC1260 00€ 702 258 . 2221
vCT264 006 106 058-2222
veT220 006712 058-222%
vCeT273 006716 058-2224
vCT3%00Q 006722 058-2226
VC T304 006726 0S8 .2227
vCT310 0067380 958.2228
vCT314 006736 258-2229
vCT320 006742 958-2230
VCT324 006746 958.2231
vCT330 005752 058 .2232
VCTIXA 006756 058-2233
VC T340 006762 058-2235%
vC 1344 006 766 058-223%6
vC 1350 0061772 058-223%7
VCT354 006776 e58-2238
vCT360 007002 958-2239
vCT3¢ca 007006 058-2240
vCTI370 007012 058-2241
vCT374 007016 058-224°2
WHRITE 005004 11-481) 11-485 11-511 Je-910 22-921 o¢ -951 18 15%9 39.1592 A3-1736
47-18%4 47-1856 4R .1873
WRITUN 005562 46-1833 047-1852
WR1TPG 005534 38-1569 39 1602 43 747 4%.1797 451809 046 -18.'%
WR [USN 005640 22-908 22-918 22-926 X3-1561 TQ 1594 4% 1738 8aG-1907¢
WRANGPA 007220 2%-964 061-2331
XQF F = 000023 25 -2382 17-696
Y ON 1 000021 05 231 17-701

XXRTN 006114 +11-418 11-494 11-503 +20-815 44 1772 252-203



C/

VHMsHPO CREATED By  MACRO 0% 10-APR-84 AT 07:56 PAGE &

MACRO CROSS REFERENCE CREF vol

MACR( NAME REFERENCES

CALL &7 315 11-444 11-450 11 481 11-483 11-485
17-695 17-700 18-723% 18-725 18-727 18-729
19-762 19-763 20-814 20-817 20-837 21-881
2 -926 22-9X1 22-937 2c -94.2 23-966 23-974
c6-1078 26-1080 26-1082 26-10351% 27-1125 28-1183
31-1280 31-1282 31-1286 32-1311 32-1314 33-1343
36-1483 36-1487 36-1493 37 1536 38-1557 38-1559
39-1592 39-1594 39-1599 39-1602 43-1734 43-1736
43-1751 44 -1764 45-1797 45-1799 45-180¢2 45-1809
49 1942

POP 27-289 12-534 13-565 13-574 14 -600 17-705
48 -1885 49-1925 49-1926 51-2023

PRESER &6 -254 21-858 22-904 23-960 25-1049 26-1073
32-1307 33-1337 34-1391 35-142¢2 36-1461 37-1509
42-1703 45-1793 49-1908

PUCH 96 -263 12-527 13-556 17-689 23-968 28-1161

RETURN 28 -344 16-669 17-687 17-700 18- 73% 20-843
26 -1086 27-1136 28-1185 29-1217 30-1252 31-1290
36-1494 37-1538 38-1571 34-1604 40-1642 41-1680
48-1886 49-1927 51-2025

11-511
18-731
22-908
23-999
29-1214
33-1349
38-1561
43-1738
46 -1833

25-998

28 1153
38-1554

46 1826
21 883

32-1318
42-1711%

12-530
18-733
22-910
24-1018
30-1242
36-1467
38-1566
43-1745
47-1854

28-1178

29-1205
39-1587

47-1852
22-943%

33-13%63
45-1811

14-598
19-753
22 919
25 1054
30-1246
36-1472
38-1569
43-1747
47-1856

46-1836

30-1233
40-1620

43-1873%
23-1000
34 1401
46-1837

SEQ 0080

15-639
19-760
ae-923
25-1055
31-1276
36-1480
39-1590
43.1749
48 -1882

47-.1858

31-1268
41-1658

51-2013
25-1057
15.1438
47.18%9
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