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ABSTRACT

THE DZB“K DIAGNOSTIC PROGRAM 1S &“PITTEN TO FE USED AS AN AID
TO HARDWARE DEBUGGING AND MAINTENANCE CF THRF M792YK

VI20 BOOTSTRAP LCADER), THIS PROGRAM ¥AY ALSO BE USED

BES A DATA PELIABILITY TEST,

THE AVAILABLE TESTS ARE
PRGO = LOGIC TESTS
PFG1 = ROM DATA DUMP
PRG2 = SINGLE ROV ADDPESS READ DATA LOCP

RECUIREYENTS

EQUIPVENT

A, PDP 11 FAMILY CENTRAL PPOCESSOR/WITH VT20
B, M™792«YK MODULE

STORAGE

THIS PROGRAM USES CORE 0-4100(80)

LOADING AND STARTING PROCEDURE

LOAD PRCGRAM INTC MEMORY USING ABS LOADER,
LOAD ADDRESS = 00200

SET SWR s DESIRED STANDARD PDPPe1)] DIAGNOSTIC OPTIONS (SEE
SECT 4,0)

NOTEs ALL SAITCHES = 0 SELECTS AND STARTS PROGRAY ©

CEPRESS START, THE PROGRAM WILL TWEN TYPE OUT INSTRUCTIONS,
USER RESPCNSES ARE VIA THE "TUBE 0" FKEYBOARD (CARRIAGE
TERMINMATES THE RESPONSE)

TO RESTART THE SELECTED PROGRA¥ LOAD ADDRESS = 000210 AND

PEPRESS STAPT

ShITCH SETTINGS

$~15 1 OR UP MALT ON ERROR

S+14 1 OR UP SCOPE LOOP

SW13 1 OR UF INHIBIT FRINTOUT

SWi12 1 OR UP INHIBIT TRACE TRAPPING (NOT USED)
SwWi11 1 OR UP INHIBIT ITERATION

ALL
RETURN
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S, PROGRA™ DESCRIPTICNS
S,.1 PRGO = LOGIC TESTS
THE LOGIC TESTS CONSIST OF 4 POUTINES TC TEST THE M792YK

LOGIC, PPROGPAM 0 LOOPS WITHIN ITSELF UNTIL A Mew PPOGRAV NUMBEP
IS PROVIDED I.E, PRGes ?

$,1,1 ROUTINE DESCRIPTIONS
ROUTINE TESTS
T1 ADDRESSABILITY OF M792YK
T2 DATA RELIABILITY
T3 THAT M792YK TIMES OUT wHEM REFERENCED BY A
DATIP BPUS CYCLE
T4 THAT DATA READ IS COPRECT
$,1,2 ERROR PRINTOUT

TF A RCUTINE FAILS AND THE INHIBIT PRINTOUT SWITCH IS NOT
ENABLED (Sw13) A PRINTOUT RESULTS, 1I.,E, THE PC AT THE TIME OF
FAILURE 185 TYPED,

IF AN ERROF OCCURS IN T4, THE RO™ DATA, CORFECT DATA, AND
THE ADCRESS OF EACH IS TYPED OUT (THE ERPCR TYPEOUT CANNOT
BE DISABLED), THE FORMAT Is

RCM ADDRESS/ROM DATA
IMAGE ADDRESS®CORRECT DATA

5.2 PRG1 = ROM DATA DUMP

THIS PROGRA¥ TYPES OUT THE 32 WORDS OF RO™ DATA AND ThEM
TYPES OUT °PPGes’ REQUESTING WHAT PROGRAM TO PERFORM NEXT,

5,3 PRG2 o SINGLE ROM ADDRESS READ DATA LCOP
THIS PROGRA¥ CONTINUOUSLY READS DATA FRO™ A TYPED IN ROM
ADDRESS, TO CHANGE THE ADPDRESS TYPE IN A NEw ADDRESS,(MUST
BE EVEN) FOLLOWED BY A CARRIAGE PETURN,

NOTEt THE RFOM WORDS STARTING AT LOCATION 4000 ARE DESIGNATED
AS FOLLOWS =

LOCAT1ON CONTENTS WOPD MO,
4000 012701 0
4002 160000 S
4004 012702 4
4006 000006 L
4010 012703 10

ETC,




TEST DZRYK VT20 BOOTSTRAP LOADER

DZRVEK ,SBC

eoocoe
000001
0ooo0c2
000003
000004
000005
0000080
000007
000000
000001
c00002
000003
000004
000005

17777
177774
1777172
177770
177570
177570
177560
177562
177564
177566

170334
17033¢
170304
170302

000004
000010
c00014
C00014
000014
000020
000024
000030
000034
000060
000064
200114
000240

VACY11,624 21eJRNeT74 10305 PAGE 1

tLOAD ACDPESSs0200
1DEPRESS STARY

IPESTAPT ADDRESS®0210
)STACK POINTIER 1S AT 500

oYCALL SCPREGS,SCPVECS
oMCALL SCMTAG

JDEFINITICMS AND PFGISTER ASSIGMMENTS
tGENERAL FEGISTE? ASSIGAMENTS

ROsSY0
Risgl
R2m%2
Ri=g)
Risy4é
RYERS
14 1 1)
PC=y?
Ri0=%0
R11s3%]
R12s%2
R13s8)
Rl14sa4
R15s4%5

sREGISTER ADDRESSES

sVECTOR

PSWs 17777
SLRs 177774
P1RQgs 1777172
UBREAK= 177770
SkRs 177570
DISPLAY=177570
TrSs 177560
TIKBs 177562
TPSs 177564
TPBs 177566

FKS = 170334
FKB = 170336
VTIC = 170304
Vis = 170302
ADDRESSES
ERRVEC=4¢
RESVEC=10
TBITVEC=14
TRTVEC=14
BPTVEC=14
IOTVEC=20
PFVEC=24
EMTVEC=)O
TRAPVEC=)4
TIKVECs 60
TPVECE64
PARVEC= 114
PIRVEC=240

tPROCESSER STATUS WORD

ISTACK LIMIT REGISTER (11/40,11/45)
IPROGRAM INTERRUPT REQ, (11/45)
sMICRO=BREAK REGISTER (11/45%)
ISWITCH REGISTEPR

IDISPLAY REGISTER (11/45)

IXKEYBOARD CSR

)XEYBOARD DATA BUFFER REGISTER

S TELEPRINTER CSP

JTELEPRINTER DATA BUFFEK REGISTER

ITUBE 0 KEYBOARD CSFR

STUBE O KEYBOARD DATA

$TUBE O DISPLAY CSR

ITUBE O DISPLAY STARTING ADR,

JADDRESS OF ERROR VECTOR

JADDRESS OF RESERVED INST, TRAP VECTOR

t1ADDRESS OF °T® BIT TRAP VECTOR
JADDRESS OF °TRACE’® TRAP VECTOR
JADDRESS OF °BREAKPOINT® TRAP VECTOR
PADDRESS OF 10T TRAP VECTOR
P)ADDRESS OF POWER FAIL TRAP VECTOR
sADDRESS OF EMT VECTOR

JADDRESS OF TRAP VECTOR

SADDRESS OF TTY KEYBOARD INT, VECTOR

PADDRESS OF TTY PRINTER INTERRUPT VECTOR
JADDRESS OF MA/MF PARITY ERROR VECTCR

JADDRESS OF PIRQ VECTOR

e R ———



TEST rzZevk VT20 BOOTSTRAP LOADEF

DZRYK  SiC

000020
000022

000030
000032
000034
00003e¢

20N200
noo0210

co1300

001302
0013c4e

001306
001310
001312
001314
001316
001320
001322
001324
001326
0c1330
001332
001334
001336
001342
001346
001352
0013%6
001364
001370
001372
001374
00137
001400

C00244
000280

000320
no002C
003234
000240
000030
002764
000340
703074
000000

000500
000004
104400
104000

000200
000167
000210
000167

c01300

000000
001300
000002
000004

000000
00000¢C
000000
177560
177562
000040
004000
000000
173000
001442
002202
002322
N12706
005067
004767
010467
n12767
005737
001415
N00004
n03553
000004
003365

oo1132
001210

000500
000040
001750
166724
000001
177570

166720

VACY11,0234 21eJANeT4

FFEVFC=244
¥vVECE250
FXVEC = 320
..’0

o *ORL vTouT
o ANKD 240
830

« SCOPF

340

oFLT

0

JEQUATE STATEMENTS
STKPTR= 500

TYPEs 107
KLTs TRAP
SCOPE=s ENMT
«3200
START18 JMP PRMTRS
8210
START3t1 JMP RESTAFRT
+81300
§“ORDS LOADED BY °*SCCPE’
SCPBLKS ,»ORD 0
ICNTsSCPRLK
ITCNT: LWORD 2
LASTPCt ,wWORD 4
EPCt +#0RD 0
ERRFLGY ,wORD 0
TICKSs LwWORD 0
INCSRI ,»ORD 177560
INDATS LWORD 177562
wORDS: 32,
IMAGE: 4000
TEMPS 0
ROMADDS 173000
PRGTABt PRGO
PRG)
PRG2
PRMTRS: MOV sSTKPTR, N6
CLR PRGNU~
JSR S7,RESRF
MOV R4,VTS
MOV 81,VIC
TST 8sSnR
BEC RESTART
FIXED: TYPE
MHED
TYPE
Me

10105 PAGE 11

JADDRESS CF FLOATING POINT INT, VECTOW
JADDRLSS OF VYEV W(VT LREOF TRAP VECTCR

ICONTAINS PASS COUNT

JCONTAINS SUBTEST ITERATION COUNT
JCONTAINS LAST SCOPE CALL PC

JCONTAINS SCOPE RETURN FOR ERRORS
1CONTAINS ERPOR FLAG

JCONTAINS TICK COUNT FOR CLOCKS
PADDRESS OF INPUT CSR

1ADDRESS OF INPUT DEVICE DATA BUFFER REG

$FIRST ADDRESS OF DATA

$1SET STACK PTR

JOVERLAY PRINTOUT AREA

e A



TEST CZE¥* VT20 WUOTSTRAP LOADEK YACY11,624 21eJAne7d 10305 PAGE 1e2
DZR“K  SEC

C01402 04567 0OO1120 JSF SoRELCT JKECEIVE COATA ANT PUT

001406 0O00CC PRGNUNMS O 11T NEPE

001410 NO0O004 TYFL

0N1412 203414 Ve

001414 926727 177766 000002 cvp PRGNU~,82 ISEE 1F LEGAL PROGEKAV NUMBER
001422 N03345 BGT PRVIRS 9IF NCT PETYPE CUESTICN
001424 0H0S06Y 000550 PESTAPTICLP PCAT JCLEAP PASS COUMT

001430 916700 177752 wev PRGANUV, %0 1GET PRCGPAM @

001434 906300 ASL 80 ISHIFT PRUGFA™ o

n01436 0N00170 001330 Jup APRGTAE(0) 1GO TC PROGRAM



TEST DZRMK VT20 BOOTSTRAP LOADEEK

DZRVK ,SFC

rN1442
00144¢
001454

001462
001466
201472
001476
c01504
0C1508
001510
no1514
001516
001520
001524
001530
001532
001534
001536
001540

001542
001544

001546
001552
001556
001564
001570
001572
001576
001602
001604
001606
no1e610
no1614
noie16
001620
001622
001624
001626
001630
001632
001634
001636
001640
001642
001644
001646
001650

n05007
012767
016737

012706
n16700
n16701
012767
011003
00%72¢
064067
021010
132020
164067
062700
005301
001364
000403
022626
104400

900760
104000

016700
016701
012767
005067
011003
062067
166703
001402
104400
nonTée
044067
001302
104400
000773
021010
001402
104400
000774
122040
n01402
104400
000774
005720
005301
00134¢
104000

177632
003462
17762v

000%00
177634
177622
001S53e

177610

177600
000002

177554
177542
000006
177534

177526
177522

177510

177630
177570

176300

176220

“ACY11,624

21sJAe74

tPROGRAM O LCGIC TESTS

PRGOS CLR
PEGORy MOV
wny

ICHT
eT1,LASTIPC

ICANT.a0[ ISPLAY

10305

FAGE 1e=)

sCLEAR PASS COUMNT
1SET RETUFN ADDKESS FOK SCOPE
IDISPLAY PASS COUNT

ITESTY TEST ABILITY TC REFFFENCE ROV wITHOUT TIMIMNG OUT

Tis wov
vov
veov
MOV

TiAs “ov
T8T
ADD
cwP
RITH
SUB
ACD
DEC
BME
BR

ERROR1s CMP
HLT

Br
TiB: SCOPE
ITEST2
T2t MOV
MOV
Lol |
T2A1 CLR
MOV
ADD
suB
BEC
ERPOR2® HLT
BR
T2B: BIC
BEQ
HLT
BR
T2C) CcvP
BEQ
HLT
BR
CMPB
BEG
WLT
B
T2E: TS81
DEC
RMNE
SCOPE

T20D3

eSTKFTR,SP
FOMADD,80
»0ORDS, %1
SERRDOK]1, 4
(0Y,%3
(0)e
«(0),TEMP
(0),(0)
(0)es(0)e
e(0), TEFP
22,80

L 3]

TiA

Ti8
(6)e,(6)e

Tia

ROMADD, %0
WORDS, %!
06,4

TEMP
(0),%)
(0)e, TEMP
TEMP,N)
128

T2A
o(0), TEMP
T2C

T28
(0),(0)
T20

T2C
(0)e,=(0)
T2E

T20
(0)e
L}
T2A

ISET STACK PTP

IGET ROM ADDRESS

JGET ADDPESS COUNTEK
$SET UP TIME OUT VECTUR
JREFERENCE

tROM

’

H

’

$ INCREMENT POINTEER

tDECREMENT ADDRESS COUNTER

PBRANCH IF NOT FINISHLED

!GO TO SCOPE LOCOP

IREPOSITION STACK

PERROR! RO™ TIMED OUT WHEMN REFERENCED
tADDRESS IS IN RO

tLOOP ON ERRDR

TEST THAT ROM DATA CAN BE READ RELIABLY,

sGET ROM ADDRESS

1GET ADDRESS COUNTER
PINITIALIZE TIME CUT VECTOR
tINITIALIZE TEMP

1IGET DATA

PADD DATA TO TEMP
$SUBTRACT DATA FROM DATA
)BRANCH IF EQUAL

1DATA ERROR

JLOOP ON ERROR

ICLEAR TEMP BITS

IBRANCH IF EQUAL T0 O
tDATA ERROR

PLOOP ON ERROR

JCOMPARE DATA

PBRANCH IF EQUAL

DATA ERROR

sLOOP ON ERROR

)COMPARE DATA (BYTE OPERATION)
tBRANCH IF EQUAL

)DATA ERROR

'LOOP ON ERROR

? INCREMENT ADDRESS POINTER
IDECREMENT ADDRESS COUNTER
tRETURN IF NOT DOME

*M‘



TEST UZEVYK VT20 ROUOTSTRAP LOADEF

DZR“K ,SRC

001652
cui1656
no1662
001666
001674
eci1eve
001700
001702
001710
001712
001714
0C1716
001720
001726
001730
001734
001736
001740
001742
001744
001746
001750
0017%é

001760
001764
001770
001774
002000
002002
002004
002006
002010
002012
002014
002016
002020
002024
002030
002032
002034
002040
002044
002046
002090
002056
002060
002064
002070
002072

012708
016700
016701
012767
010010
104400
000775
012767
022626
008210
104400
0007758
012767
022626
005077
104400
000774
005720
022626
005301
001347
012737
104000

012706
016701
016700
016703
021013
001004
005301
001441
022023
060772
000004
003414
0310067
004767
000004
003501
011067
004767
0000604
003414
232737
201374
010367
004767
000004
203505

000500
177444
177432
001702

oni720

001740
177372

000006

ocosoo
177330
177332
177322

001110
001106

001074
001072

040000

001050
001040

176110

176074

176056

000004

177570

VACY11,024

21oJA =74

1C105

PAGE 1=4

ITESTI TEST THAT RO~ TIVES OUT IF REFEREMCED BY OTHER
tTHAN DATI BUS CYCLE

I3

TIAAL
TiA:

TiB:
T3Cs

TiDs
T3Es

TiFs

MCV
wOv
vov
vew
»MCV
HMLT
Br
vov
cvp
InC
WLT
L1
wov
cvp
CLR
MLT
BFR
IST
CvP
DEC
BNE
MOV
SCOPE

sSTKPIR, N6
ROMADC, 840
“ORDS, 81
8TIB, 4
%0,(0)

TIA
sT3D. 4
(6)e,(h)e
()

T3C
8TIF, 4
(6)e,(6)e
PROMADD

T3E

(0)e
(6)e,(6)e
L 2

TIAA
86,884

ISET STACK PTR

JGET ROM ADDPESS

JGET ADDRESS COUNTER

sSET UP TIVE OUT VECTOR
JATTEMPT TO ALTER DATA
tHERE IF DID NOT TIME OUT
sLOOP ON ERPOR

PSET UP TIVE OUT VECTOR
SREPOSITION STACK
JATTEMPT TO ALTER DATA
JHERE IF DID NOT TIMF OUT
JLOOP ON ERROR

JSET UP TIME OUT VECTOR
JREPOSITION STACK
JATTEMPT TO ALTER DATA
JHERE IF DID NOT TIME OUT
sLOOP ON ERROR

) INCREMENT ADDRESS POINTER
SREPOSITION STACK
sDECREMENT ADDRESS COUNTER
JRETURN IF NOT DONE
JRESTORE TIME OUT TRAP

s SCOPE LOOP

)THIS TEST COMPARES RO™ AND IMAGE DATA
JAND TYPES OUT DIFFERENCES

T4

T48)
T4C

T4D2

183

MOV
MoV
MOV
MOV
CMP
BME
DEC
BEG
Cwp
BR
TYPE
M
vov
JSR
TYPE
M10
uev
JSPR
TYPE
ME
PIT
BNE
rOV
JSR
TYPE
12

sSTKPTR, ¢
WORDS, %1
ROMADD, %0
IMAGE, %)
(0),(3)
T4D

L §

T4LE
(0)es(3)e
T48

S0,D2BTYP
7,02A

(0),D2BTYP
7.,02A

040000,095WR

1s
$3,D28TYP
7,02A

1SET STACK PTR
1GET o OF WORDS
$GET ROM ADDRESS
IGET IMAGE ADDRESS
$COMPARE DATA

JALL DATA BEEN COMPARED
# INCREMENT ADDRESS POINTERS

ITYPE
PROM ADDRESS

)SEPARATOR
)TYPE

JROM DATA
ICR/LF

ITYPE

) IMAGE ADDRESS

1 SEPARATOR




TEST DZFVK VT20 DOCTSTRAP LCUADER

DZB¥K ,SRC

f02074¢
f02100
002104
0c2108
002110
co02112

002114
002120
002126
002130
002134
002136
002140
002144
002152
002156
002162
002164
002166
ce2170
02172
002174
002200

011387
ro47e7
000004
0C3414
000735
104000

005267
026727
001402
000167
000004
003507
005267
016767
004767
013700
001404
004710
000240
000240
000240
000167
000000

001034
001032

177160
177154

177312
000034
000030

000760
000042

177242

ooc100

000762

“ACY11,624 21=JAneT4
weyv (3),D2BTYF
JSP 7,027
TYPE
vE
RR T4C
T4F SCCPE
ENDS INC ICNT
cvp ICNT,0100
BEGC DCONE
JvPp PRGOR
COMES TYPE
VBFLL
INC FCANT
MOV PCNT,D2BTYP
JSR $7,02A
MoV Psd2,00
REQ DONE!
JSR 7.€0)
NOP
NOP
NCP
DONELSY JMP PRGO
PCNT 0

10305 PAGE 1e5

ITYPE
1 IMAGE DATA

1ICR/LF
1GN TO T4C
1 INCREVYENT PASS COUNT

1GO RESTART PROGRAM
IRING THE BELL

1GET PASS COUNT
JRETURN TO DECTAPE MONIIOR?
JRETURN|

sPASS COUNT



TEST [ZR¥k VT20
DZBvK,8KC

002202
re2206
02212
002214
002220
002224
002226
002230
002234
002240
002244
0022350
002254
002256
002260
002264
002270
002272
002274
002276
002300
002302
002304
002310
002312
002314
00231¢

002322
002326
002334
002340
002346
n02354
002362
002366
002370
002372
002376
002402
002404
002406
002410
002412
002416
002420
002426
002434
002436
002442

ROOCTSTIFAP LOADEF

005067
005267
001375
004767
012706
000004
003377
016701
016700
912702
010067
004767
000004
003414
012067
004767
000004
003503
205301
001407
005302
001366
012702
000004
903414
000753
000167

012706
012737
005067
012737
012737
ns2737
016700
000004
003663
010067
004767
000004
003414
005710
00077%
105767
100407
052767
052767
000002
004567
000000

000234
000230

001102
000500

177064
177066
000011
000664
coo0e62

000650
000646

177050

000500
002510
175436
002412
000340
000101
176740

000536
000534

165716

000002
000101

V00064

000004

000320
000322
170334

165706
165700

VACY11,624

1THIS PHCGRAY TYPES CUT RUM™ DATA

PRG11 CLF
InC
BNE
JSF
MOV
TYPE
Ul )
MOV
PRG1As wOV
MOy
PPG1Bs OV
JSPR
TYPE
L]
PRGICt: MOV
JSR
TYPE
»11
DEC
BEGC
DEC
BNE
MOV
TYPE
MO
BR

PRG1IDs JMP

21eJANeT4

PRG2W
FRG28
o=
$7,RESBF
eSTKPTR, NG

WORDS, %1
ROMADD,NO
*11,%2
S0,D2PTYP
7,02A

(0)e,D2BTYP
7.,02A

L 1
PRG1ID
2
PRGIC
011,82

PRG1B
FIXED

103105 PAGE 2

PINITATE A DELAY

JAND EXECUTE DELAY

JRESET BUFFER AFEA
JINITIALIZE STACK

$ "ROM DATA’

JGET & OF WORDS

JGET STARTING ADDRESS
JGET ADDRESS INDICATOR
IGET ADDRESS

JAND TYPE IT

ICR/LF
' TYPE
IDATA

JALL DATA TYPED,
9GO TO FINISH

JRETURN TO PRG1B
SGET ADDRESS INDICATOR

ICR/LF
JRETURN TO PRG1B
G0 GET NEXT TEST

$THIS PPOGRAM CYCLES A SINGLE ADDRESS (ADDRESS MUST BE EVEN) TO CHANGE
s THE ADDRESS TYPE NEW ADDRESS ON THE TTY,

PRG21 MOV
MoV
CLR
MoV
vov
B1S
MOV
TYPE
MCYC
MOV
JSP
TYPE
~e
787
BP
TSTR
BM]
BIS
BIS
RTT
(1] JSR
PRG28; 0O

PRG2As

SSTKPTR, %6
SPRG2C, 004
PSw

SPRG2A,08FKVEC
8340,00FKVEC*2

0101,00FKS
ROMADD, %0

%0.,D2FTYP
7,02A

(0)

=2

FKS

4
02,FKS
0101,FKS

85,RECD

SINITIALIZE STACK POINTER

SLOAD TRAP ERROR VECTOR

JCLEAR PROCESSOR STATUS

SLOAD KEYBOARD INTERRUPT VECTOR
JLOAD KEYBOARD PRIORITY

$SET INTERRUPT ENABLE BIT

IGET ROM ADDRESS

SREAD ROM ADDRESS
1LO0OP

sDID KB INTR?
1YES, GET INFO

INO = EXIT
1GO GET ADDR &
IPUT IT HERE




TEST DZEvK VT20
DZRwK SKC

002444
n02450
002452
002454
002462
002464
002472
002474
002502
002504
002510
002512

002516
002520
002522

BOCTSTRAP LOADER

016700
000004
003414
026727
002415
c26727
002011
012737
022626
000167
104400
000167

000004
003632
000167

177172

177762
177782
002412
177656
17772¢

177746

173000
173100
000320

WACY11,624 21=JANeT4

PRG2C

PRER

vev PHG2B, %0

TYPE

ve

ceP PREG2B,#173000
BLY PRER

Cmp PRG2R,0173100
BGE PRER

wov OPRG2A,PSFKVEC
cMP (6)es(6)e

Jvp PRG20

MLT

JMP PRG2Be2

TYPE

ok

JHP PRERN

108105 PAGE 2=}

ICR/LF

JRESET STACK POINTER

JERROR! DID YOU TYPt AN ODD ADDRESS?
PTRY ADDRESS AGAIN



TEST TZR“K VT20 RCOTSTIRAP LOADER

DZRMK , SKC

002526
002534
002536
002542
002550
002556
002562
002566
002570
002572
002576
002600
002604
002610
002614
002616
002620
002622
002624
002630
002636
002644
002646
002650
002654
0026956
002062
002666
002670
C02674
002676
002700
002702
002704
002706
002710
002712

002714
002720
002726
002730
002732
c02736
002740
002742
002744
002746
002754

012767 002572
c0S015%
C0S067 000104
052767 000002
052767 000101
005067 175214
005767 000060
001775
00n20S
105737 170334
100063
113746 17033e
c42716 177700
122716 000015
001015
000004
c03414
022526
005267 000016
052767 000002
052767 000101
000002
.000000
022716 000003
001002
000137 000200
022716 000077
001012
112744 000040
000241
006015
000241
006015
000241
006015
005726
000415
011667 000214
042767 177400
000004
003134
042716 177770
006315
006315
006315
052615
052767 000002
052767 000101}
e el

175564

165564
165556

165476
165470

165360
165352

VACY11,624

21=JANeT 4

10805 PAGE

=2

§EOUTINE TO RECEIVE DATA TYPECD IN ON THE KEYBOAKD, THE DATA IS PLACED IN
$THE ADDRESS FOLLOWING THF JSR CALL:

]
RECD! MOV
CLP
CLR
B1S
B1S
CLR
18T
BEQ
RTS
T8T8
BPL
MOVe
BIC
CMPB
1]
TYPE
HE
Cmp
INC
B1S
BIS
RTI
DONF s 0
CMpP
BNE
JMP
CMP
BNE
MOVB
CLC
ROR
CLC
ROR
CLC
ROPR
787
BR

RECD11¢

RECDI

a8 MOV
BIC
TYPE
D2BTYP
BIC
ASL
ASL
ASL
B1S
B1S
B1S

JSF
0
SRECDI,FKVEC
(%)

DONF

22,FKS
8101,FKS

PSS«

DONF

RECD1

RS

(1]14.¢ ]

PEX
PsFKB,=(SP)
8177700,(SP)
015,(S8P)
DONFe2

S,RECD

(RS)e,(SP)+
DONF

02,FK§
#101,FKS

83,(SP)
o *b
#8200
#77,(5P)
ri}
240,=(4)

(s)
(5)

(s)
(6)e
REX

(SP),D2BTYP
$177400,D2BTYP

8177770, (SP)
(s)

(S)

(s)
(SP)+,(5)
02,FKS
8101,FKS

JCALL RECEIVE DATA ROUTINE
PDATA IS PLACED HERE

ITEST KEYBOARD FLAG

JAND WAIT FOR CHARACTER

1GET CHARACTER

ISTRIP PARITY BIT

ICHECK IF CARRIAGE RETURN
IBRANCH IF NOT CARRIAGE RETURN

1ADJUST RS AND THE STACK PTR
JRETURN TO CALLER

)DID OPERATOR TYPE KUBOUT?
INO=CONTINUE

IYES=REPLACE LAST CHARACTER
IWITH A SPACE AND

IRIGHT JUSTIFY CURRENT MUMBER

JECHO CHARACTER
ISTRIP WORD
PECHO CHARACTER

ISTRIP AWAY ALL BUT 3 LSB
JROTATE

IPREVIOUS

IDATA

P)AND INSERT CHARACTER
1GET NEXT CHARACTER




TEST CZEMK VT20 ROOTSTRAP LCADER VACY11,624 21eJANe74 10105 PAGE 2+)
DZRMK , SRC
002762 000002 RT1
pSCOPE ROUTINE, THIS ROUTINE 1S ENTERED AT THE END OF EACH SUBTEST,
002764 032737 040000 177570 ,SCOPESs BIT 840000,0885nF ITEST SR FOR SCOPE
002772 901030 BME A2s 1YES SCOPE
002774 900411 BR Ads INOP IF FOR XOR
002776 013746 000004 rov 084, =(V0)
003002 012737 003064 000004 MOV eXOR,004
003030 005737 177060 187 0177060
003014 012637 000004 vov (Vh) e, 004
003020 032737 004000 177570 A3S:s P1T 04000,008aF )TEST FOR ITERATIUN
003026 001006 BME AlS JINHIBIT ITERATIOM
n03030 005267 176240 INC ITCMT P INCREMENT ITERATION COUNT
003034 (26767 176242 0060020 cwp ITCNT, ICOUNT tITERATION COMPLETE
003042 03004 8GT A2s IBRANCH IF ITERATIONS NOT COMPLETE
003044 005067 176332 Al cLp ITCNT JCLEAR ITERATION COUNT
003050 C11667 176230 »Oov (SP) LASTPC IGET ADDRESS OF NEXT TEST
003054 016716 176224 A281 »ov LASTPC, (SP)
003060 0000602 RTI1 1EXIT
003062 000005 ICOUNTS! S
003064 012626 XOR3 MOV (§6)¢,(86)¢
003066 0©12637 000004 MOV (86)¢,004
003072 000770 BR A28
J1ERROR ROUTINE, THIS ROUTINE IS ENTERED WHEN AN ERROR 1S5 DETECTED,
003074 033727 177570 020000 LHLT: B1T PsSwR,020000 PINNIBIT PRINTOUT?
003102 001401 BEO o4 $JBRANCH IF ERROR PRINT OUT
003104 000002 rRT1 IRETURN TO TEST
003106 C©00004 TYPE
003110 003356 ERRORM 1°PCse "
003112 011667 000016 MoV (6),D2BTYP s TYPE PROGRAM COUNTER
003116 004767 000014 JSP T,02A
003122 005737 177570 187 PeSwR IHALT ON ERROR?
003126 100001 BPL otd i
003130 ©00000 NALT IYES HALT
003132 000002 RTI SRETURN TO TEST




TEST (750 VT20 RCNISTINAP LOADE®H

PZEUK 80

ne3134 Q00000
No313s  01024e
fN31aC 10146
nn3142 nr1004e
LR Y] c1e700
0c3IIse 0127018
003194 0NOSQO2
00315 006100
no3len 0061N2
0u31e2 002702
0r316e 042702
cCc3172 010267
ne31re 000004
0n3200 003134
np32ng nosoo02
003204 006100
003206 006102
0n3210 206100
003212 006102
003214 006100
03216 006102
003220 n0%301
003222 0013%7
003224 01260C
003226 012601}
n03230 012602
003232 0200207

n03234 N17667
N03242 117724
003246 00142C
nN03250 121427
n03254¢ 001004
ND3256 005267
r03262 100401
003264 000405
003266 005267
003272 020427
003276 002761
0n3300 004767
003304 000167

f03310 105744
003312 062716
003316 000002
n03320 000000
N03322 012704
003326 112724
003332 020427
003336 001373

177764
Ceeohe

000260
177700
17773e

ooroo00
000052

000012
000072
000026
005022
000016
177724
000002

004100
000031
005023

0000Se

“aCY11,024

PTHIS BUUTINE COCVERTS AN OCTAL NUMBER TN ASCIT AAND TYPES IT O THF TIY,

F2BTYF?
0z

1518

VIOUT:
VIOUT1!

188

VTOUTE?

OUTTs
RESEF:
1818

%

I'( !"
“ov
vy
*pv
“'LV
CLF
BnL
ROL
ADD
RIC
veov
TYPE
D2RTYP
CLF
PCL
ROL
RCL
ROL
RwrL
ROL
DEC
AnE
oy
vev
vV
RTS

rAE T RE

Yeom(n)
$1,0(n)
SUye(6)
D2RTYF A0
'h, %1

\2

L 18

\2
.2‘!.1'.?
81777¢C0,R2
R2,02LTYP

%2
L 3¢
%2
%0
L Y]
0
'2
L B
18
(6)e,89
(8)e, 81
;0300‘2

10305

FAGE 2e4

SSAVF R

JSAVE k)

s SAVE RO

t1GET DATA TO E¥ TIFLD

t1GFET COUNTER

JCLEAR &0ORKING FEGISTEW

IMCV FIKRST BIT (VYSR) INTO

1R2

IFOR™ ASCII CODreSTCP CUDE (31)

JCLEAF wOKKING WEGISTEW
1POTATE ThE

INEXT

JOCTAL CHARACTEK

JTINTO

IREGISTER

1TWO

$DECREVMENT COUNTFPR

1GO TO O2AA IF MOT O
'FINISHNED, RESTORF REGISTERS
'

!

PAND EXIT

H
1THIS ROUTINE SENDS MESSAGES 10

s TURE
MOV
vOVH
dgaQ
CupPB
BINE
INC
BM1
BR
InC
Cvp
BLT
JSP
JMP

18T
ADD
RTI
0
»OVv
vOVh
CuP
BMNE

0(6),0UTT
A0UTT,(4)e
VICUTE
(4),012
16

RETC™1T

18

28

ourTT
%4,9PRE
VTOUT)
87,RESBF
VvTouT

o(4)
02,(6)

sPBUFF,R4
231,(4)
R4, 0PBE+])
15

)THIS ROUTINE RESETS PRINTOUT
TAREA TO ALL EOS

" &6 & & & & & & » » & & o & & & & & & & o o




TEST CZRvK VT20
DZRvK ,SEC

ce33e0
003344
nn33s2

003354

RODTSTRAP LCADEF

012704
012767
000207

1777¢2

004100
177762

ooooc2

MACY11,624 21eJA%e74 10105
vov SPRUFF.,F4
vov 8e14,,RETCNT
RIS L )

RETCNT! =14,

PAGE

2=5



TEST DZwnMF VT20
DZRMK , SKC

003356
003364
003385
003372
063377
003404
003412
N03414
003417
003424
003432
003440
003440
003454
003402
003470
003476
003501
003503
003%09%
003507
- 003514
003522
003523
003526
0v3s31
003534
003537
N03542
003545
003550
0035%3
003560
003566
003574
N0357%
003602
003610
003616
003624
003632
003640
003642
003650
003656
003663
003670
003676
003704
003712
003720

ROOTSTRAP LCADER

005015
000
01%

021507
018

042040

000012

00501%
01%

040440

05152)

042507

042522

046%17

02510}

n2010%

00S019%
08?7
040
052
01%

050040
040
040
040
040
040
04cC
040
040
01%
015

0263504

041132
040
374

041040

51124

040817

042524

005015

176040

020101

042101

170123
015

044504

052101

046517

042522
000

00377¢

041520

173012
17007%
0s1012
052101

000
051012
042104
0444%?
040440
051523
042040
046511
040504

000

000

000

000
042412
051501

040
040
040
040
040
040
040
012
005012
030461
045515

052126
047517
050101
042504
052123
047362

047522
051104
006412
081012
043516
020101
040440
051523

020075

051120

000
046517
006501

046517
042522
040515
042104
051040
052101
043501
040524

042116
020123

040
040
040
040
040
040
040
000
046764
042089%
041055

030062
051524
046040
020122
000360
052117

020115
051509

000
040505
042040
051106
042104
020072

MACY11,024

JASCI1 HMESSAGES

ERRORMS
L] ]

Ll ]

LN
Vo

M103
¥ils
M121
MBELLS

WAl

“CYCs

«ASCIZ
oASCIZ
«ASC12Z

ASCIZ
«ASCIZ

oASCIZ
+oASCIZ
ASCIZ
«ASCII

«BYTE

oBYTE

+ASCII

ASCIZ

«ASCII

+ASCIZ

«ASCI2Z

8377

21=JANe74 103105 PAGE 3

€15»<12>°pCs *
€15%€12>2<366>°PRGIB’CI60>

€152<12>°ROM DATA’C15><12>

€15%><12>
€15><12>°kNO™ ADDRESS/IVYAGE ADDRESS ROM DATA®IMAGE DATA’<15><12>

O’O
e 0
LY

€15>€C12>/END PASS /

40,40,40,40,40,40,40,40,40,40,40,40

40,40,40,40,40,40,40,40,40,15,12,0

€15>€125<12>€364>/MD=]11=DZBMKeB /

€374>/VT20 BOQTSTRAP LOADER TEST/<)060>

€15><12>€362>/N0T/<€40><374>

/A ROV ADDRESS/<360><12><1%>

€19><12>/READING DATA FROM ADDRELSS: /

!
!




TEST CZB¥K VT20
DZRMK  SKC

no377e

0G4000
004006
004019
004vile
004020
N04o026
004030
004036
004040
004046¢
004050
004056
004060
004066
N04070
004076
004100

cos022
005025

ROOTSTRAP LOADER

000000

012701
000008
212703
010742
110706
10077%
010712
010441
040601
005214
105714
n00002
005211
001366
105222
179610
000000
208022

031

03

000001

160000
173160
014304
012708
010111
10037
120227
0on142

031

012702
005012
005714
000024
011102
116412
000375
177560

031

MACY11,624 21eJANe74 10305 PAGE Jei

¢ ACKD

JCATA CUT INTD THE “792eYK

PBUFF:
PRE}

012701,160000,012702,000006
012703,173100,009012,710742
110706,014304,005714,10077%
010712,012706,000024,010441
040601,010111,011102,005214
109714,100376,116412,000002
009211,120227,00037%,001366
109222,000142,177560,175610
n

38,4720
+BYTE M.

«END



c ¢
@| TEST 0ZRVK VT20 WOOTSIRAP LOADER VACY11,624 21eJR%e74 10105 PAGE 32 ‘ ¢
Dz ¥ S6C SYYROL TABLE
@ s t0304ad A28 003054 A3s 603020 BPTVEC & 000014 L
DISPLZ ® 177970 DONE 002134 CCMEL 002174 DONF 002646
D2RIYE 103134 EMTVEC = 000030 ED 02114 EPC 201306
@ FEFEFIG 001310 ERRORM 003356 FRRCR1 001536 FRROR2 001604 L
EREJEC B 0000GH FIXED 001372 Fra s 176336 Fxs$ s 170334
O OFKVEC  ® 000320 FPEVEC & 000244 KLT B 104400 ICNT & 001300
@ IO T d03oe2 IMAGE 001322 INCSR 001314 INDAT 001316 «
I0TLEC & 600020 ITCAT 001302 LASTPC 001304 VRELL 003507
veve 003663 MHED 003853 WeVEC ® (0028¢ 10 003501
@ ¢038c) ¥12 003508 ve 003368 7 03377 ' ¢
v FTIT “9 003417 cute 003320 02A 003136
PREVEC & 200914 PRE 005022 PBUFF 004100 PC 28000007
@ POt 002200 PFVEC = 000024 PIFG = 177772 PIRVEC = 000240 4
PPE: v02S14 PRERN 002474 PRGAUM  0014C6 PRGTAR 001330
PrG f61442 PEGOR 001446 13 002202 PRGIA 002234
@ PRCIF 002244 PRGIC 002260 PRGID 002316 PRG2 002322 «
PRG22 092412 PRG2B 002442 PRG2C 002510 PRG20 002366
PE¥TRS 001338 PSK = 177776 RECD 002526 RECDI 002572
@ RECT1 002562 RESBF 003322 RESTAR 001424 RESVEC = 000010 ¢
PETCNT 003354 REX 002746 ROMADD 001326 RO 83000000
R1 58000001 R10  ®8000000 P11 3000001 P12 ®8000002
@ P13 =%060003 P14 =8000004 P15 8000009 R2 #8000002 ¢
R3 28000003 R4 %8000004 RS 88000008 SCOPE = 104000
SCPBLK 001300 SLR = 177774 sp #3000006 START1 000200
@  START) 000210 STKPTR ® 000500 SsR = 177870 TBITVE = 000014 «
TEvP 001324 TICKS 001312 KB = 177562 TKS = 177560
TKVEC = 000060 PR = 177566 TPS = 177564 TPVEC = 000064
@ TRAPVE = 000034 TRIVEC ® 000014 TYPE & 000004 11 001462 4
T1A 001504 118 001544 12 001546 T2A 001564
128 001610 T2C 001622 120 001632 T2E 001642 '
e N 001652 1A 001674 T3AA 001666 138 001702 ¢
T3C 001712 T30 001720 13K 001730 ¢ 001740
T4 001760 T48 002000 T4C 002004 T4D 002014
@ T 002112 UBREAK & 177770 VIC = 170304 VIOUT 001234 i
VIOUTE 003310 VIOUTI 003242 VIS = 170302 ‘8 003632
wORDS 001320 XOR 003064 oHLT 003074 +SCOPE 002764
® - = 005026 ¢
@ ¢
ERPOES DETECTED: O
P ¢
o «
PN «
o «
© d
f



