MVP 2200 Bootstrap Pram Listings
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0ol
9003
t00E

8009 DEZ2E80
8001 5C0400
8002 DE2780
8003 5D3180

Boo4 DC0480
8005 5C0580

8004 SC0480
8007 DL0780
8008 DCO8BD
8009 5C0%80
800A SC0A80

8008 SE4CB0

800C DCOCAD

» PROM set for Wang 2200 MP systens
]
% 12/21/82
[ ]
* Computer Concepts Corporation
¥ 8001 West £3rd Street
i Shawnee Mission ,KS 44202
*
% Compiled by Paul Szudzik
HARD :RESET EQU 30001
START :ADDRESS EQY 30003
SF* {SRESETVECT EQU $000E
] The first 14 locations of the Prom are considered
¥ inviolate, Lower memory may use these Jocations
& ta vector ta routines in Prom,
H
¥ When first powered on, then system executes code starting at
¥ Jocation B003. The first code jumps to POWERON:VECT and
# begins execution of the diagrostic. For ease of entry, the
] PIMERON vector is around %8131,
¥
JRG #8000
ERR:PARITY JMP PEsIN:H % PARITY ERROR CONTROL MEMORY
RESETV JHP HARD :RESET
ERR :DATA:DM P PE:IN:DM # YECTOR FOR PARITY ERROR DATA HMEM
POMERON P POWEROW:VECT  # YECTOR FOR POWER DN
] Newer Proms from Wang contain an imbedded serial
¥ number at these locations, These locations are
¥ NOT included in the checksum so may be changed
] at wil] without having to play with then
SERIALA MR SERIALA
JHP . t 2nd byte of serial
] Hutl Tocations
P
JMP
JMP
MP .
JHP '
JMP KEY : SF
3
] The next instruction is pyrposely set to wrong parity
t to test the Wang CPU,
¥
WPAR
PARITY s TEST JMP

EPAR
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8000 DCSABD  VSIZE:DM MP SI2E:DM
#00E DD2BB0  ERR:CHECKDM MNP DISP:VEIM
800F SD2FB0  ERR:CHECKEM MP BISP:VEDM
# Sends one space to the selected 10 device
8010 208EOF  OUTPUTSPACE SET K { $20 & QUTPUT A SPACE CODE
3 Sends the character in K to the seiected 10 device
8011 481180  OQUTPUTK BFL 8,5H QUTPUTK # WAIT FOR READY
8012 548380  FORCEOUTIK] JSR PDELAY2 # DELAY FIRST
4013 978200 £1o 085 # SEND CHARACTER
8014 DCA3B0 P PDELAYZ t WALT ARIN
t Sends PH PL as 4 hex digits to selected 10
8015 200FOF  QUT4 SET OUM < $00 # DISPLAYS PH - PL
8014 200009  DISPLAY:PHPL 10R RO { O,PH ¥ FIRST PN
B0t7 341980 JSR QUT2R0
¥ I+ entered here, sends PL as two hex digits to 10
8018 A00008  OUT2PL I0R RO { 0,PL ¥ SEND PL OUT
8019 AOCI9F  DUTZROD SET R1 ¢ $39
801a 0ca20! SDC AMBH R2 ( RO,R1
8018 342080 JSR HEXADJUST
801C 884201 SD0C ALBR R2 < RO,RI
8010 DL208D MNP REXADJUST
BOIE 800000  NWLL:LR OR RO < RO,RO
801F 3C2480 WP CRLF
¥ Adrusts character in R2 to a hex A-F if required
8020 (82221  HEXADJUSY BLER RZ,RI NOT ;A3 HEX
8021 AC0272 TADD R2 { 7,R2 & ADJUST T0 HEX A-F
8022 200£02  NOT:A:HEX 10R K ¢ 0,R2
8023 SC1180 P QUTPUTK
¥ Sends Carriage Return and Line Feed
8024 200EDF  CRLF SET K { $0D
8025 D41180 J5R QUTPUTK
4026 AQOEAF SET K $0a
8027 SC1180 P QUTPUTK
3 The character in PH is sent to the 10 device the
3 number of times contained in PL
8028 ADOEQY?  SEND:PH 10R K ¢<0,PH
8029 D41180 JSR OUTPUTK
BO2A 0828F8  REPEATOUTK BNR 00-,PL  SEND;:PH
802B B7800F TS
t Sends three bytes to 10. K, PH and PL
802C D411B0  OUTKPHPL JSR QUTPUTK ¥ SEND K OUT
802D ADDEDY?  (UTPHPL 10R K { 0,PH % SEND PH
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B0ZE 41180
B02F 200£08
B30 SC1180

8031 21410F
8032 21025F
8033 210A0F
8034 03800F
8035 004713
8036 783923
8037 703953
8038 A0D787
2039 544780
8034 548080
8038 544780
803C 190050
803D 542484
BO3E 544780
B0IF ADOESF
8040 $vo0107
8041 542C80
8042 998050
8043 342480
8044 200ELF
8045 198424
2044 542080
8047 D41180
8048 541080
2049 AL4EIF
B04A 1B4933
8048 54280
804C 214E4F
804D 9B0S4D
BO04E 542080
814F 541080
B0S0 {80352
8051 042080
8052 1BOFS2
8033 342080
8054 541080
8055 AOBESF
8056 8208E2
80357 542080
8058 0208E0
8059 042080
8034 541080
8058 EBSD47
805C 57eC80
805D 80800F
805E 541480
805F FC4707
8040 782137
8041 341080
8042 DC4480
8043 DEZ2EBD
3044 D4AFB0
8045 40000t
8044 541980
8047 541480
8048 SC7180

D1SPLAY :ERRDR

8039

805D

DISPLAY :(H

J5R
108
P

SET
SET
SET
TPS
s0C
M
BNH
108
J5R
J5R
J5R
LPI
J5R
J5R
SET
LP}
JSR
LPI
J5R
SET
LRl
J5R
JSR
J5R
SET
LPI
J5R
SET
LRl
JSR
J5R
A
JSR
LPI
JSR
JSR
SET
ORx
JSR
0RX
J5R
JSR
BFL
J5R
T&P
JSR
BNH

JSR
JHP
JHP
J5R
10k
J5R
J5R
JiP

OUTPUTK
K ¢ 0,PL
QUTPUTK

R3 { 450
RZ ( $43
RO { 44D

ALAL R7 { RI,R3
2,R3 8039
5,R3 K839
R7 ¢ 8,R7
DELAY:2000
SELECTCRT
DELAY:2000
80
REPEATUTK
DELAY:2000
K(5
$107
OUTKPHPL
$2050
REPEATOUTK
K { 401
$2024
OUTKPHPL
CUTPUTK
DUTPUTSPACE
K { 433
$5933
QUTKPHPL
K {434
$434D
OUTKPHPL
OUTPUTSPACE
$4352
QUTPHPL
$4F52
OUTKPHPL
QUTPUTSPACE
K { %28
PL ( 00+,R2
QUTKPHPL
FL { 00+,R0
DUTPHRL
QUTPUTSPACE
4,R7 K8050
DISP1BANK

DISPLAY:PHPL
0,R7 K8049
3,R7
UTPUTSPACE
DISPLAY:(M
PE:IN: M
READ: M

RO < 0,K
QUT2RO
DISPLAY :PHPL
RIGHT : PAREN

RIGHT:

¥ SEND PL

* PExM

& CLEAN LINE OUT

* HOME AND RING BELL
* B0 SPACES
* HOME AND #a

# ANOTHER *

* '5Y§’

3 ITmJ

* !ERI

¥ "ROR

¥ 7’ AND R2,R3

& RO,RY

PAREN
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B0y 7C7127
Bdsa 541080
B04R 705F47
804C 200004
84D 541980
804E FO71C7
804F B8208E4
3070 541480
8071 208E9F
8072 D41180
8073 541080
8074 208EAF
8075 1984
8074 542080
8077 SC2480

8078 200FOF
8079 DE2780

8074 ADDOIF
8078 87800F

B07C 83BIAF
8070 200E08
B07E 83B1AF
807F 3C8180

BOBD ADOESF
8081 173C00
8082 548380
8083 D48480
8084 548580
8083 200F0F
8084 200FOF
8087 87800F

3088 190FFF
8089 SCEDS0
208BA 994FFF
8088 A20000
808C 2ACDFD
8080 860000
BO8E ADO20%
808F B81B00F
8090 7C9412
8091 A16FAF
8092 ADIFOF
2093 AD2FOF
8094 200E0B
3095 509480
8094 Al4EAF
8097 D4B1EQ
2098 8Ba00F
8099 D4AFB0
809 DOAJEE

K80 éF

RIGHT : PARBN

JROIWITHRO

SELECTARIAL

SELECTCRT
SELECTKS
PLELAY!
PDELAY2
PDELAY3
PDELAY4

oo W

SIZE:(M

SIZE:DN

BEGIN:SIZER

NEXT:LOC

SI2E:(M0

CHECK:RESULT

gn entry.
8ank currently selected is tested.
highest address ¢ 1 is in RI,R0 and AR 00,

BNH
JSR
BEL
[0R
JSR
BEL
ORX
JSR
SET
J5R
J5R
SET
LP1
J5R
JMP

SET
JHP

SET
RTS

XPA
I0R
£PA
JMP

S5ET
cio
J5R
J5R
JSR
SET
SET
fTs

2,R7 RIGHT : PAREN

OUTPUTSPACE

4,R7 KBO4F

RO ¢ 0,R
0UT2R0

$C,R7  RIGHT:PAREN

PL ¢ 00+,Rd

DISPLAY : PHPL

K {429
QUTPUTX
QUTPUTSPACE
K {28
$24
OUTKPHPL
CRLF

DM < 400
PE:IN:DM

RD ¢ )

AR 1A
K < 0,PL
AR 1A

SELECTKS

K13

CAB ABS
PDELAY2
PDELAY3
PDELAY4
MM (0
DM {0

* I*J
[ IR 134

* ADDRESS OF CRT
# SELECT DEVICE IN X

Gizes either Control Memory or Data Memory depending

1+ Data memory is being sized, only the

LP1
JHP
LPI
I0R
1AND
XDRX
IOR
TPA
BNH
SET
SET
SET
10R
JHP
SET
JSR
TAP
JSR
BER

SOFFF
BEGIN:S12ER
{FFF

SH ¢ $80,5H
SH { $BF ,GH
R0 { RO,R0
R2 ¢ 0,PH
AR 00

On return, the

% SET NO DN ERRORS
% CLEAR DM ERROR
+ CLEARS RO,R!

1,R2 SI2E:40 # Contral Memory

DM { 454 Ul
BM {0 RD
DIM ¢ $00 W1
K { 0,CH
CHECK:RESULT
K ¢ 95
WRITE: (N

AR 00

READ : 0N ¥ READ BACK
804,k SI2E:FOUND

* K = DN LOCATION

¥ WRITE (M



ASH (Source = PROM.R3) Object = {None)

Page §

8098 7C9OFE
B09C FOAJFE
8090 28800F
80%E 0200£8
BOSF iBCY29
BOAD 744212
80A1 74A289
§0A2 5B8F29
80A3 7LA412
B0A4 195FFF
80A5 ABCDFD
80A¢ 87800F

8047 998000
8048 048280
80A9 SBABFB
804 FCABOY
8048 B7800F

8LAC A00040
80AD B7800F

BOAE 200FOF
BOAF 035BOOF
BOBO 878400

808] AZCEFE
2082 95800F
8083 BRBOOF
g0B4 078400

8085 05800F
3084 ADDBEE

BNH $F K MB4+PRESENT
BEL $F K SIZE;:FOUND
HEM: PRESENT TAP AR 00
GR RB { 00+,PL
ADE PH { RZ,PH LS
8EH I,R2 CHECK :DONE
BEH 8,PH S12E:FQIND
CHECK : DONE BNR R2,PH NEXT:LOC # Test next location
S1ZE:FOUND B 1,R2 CLEAN:EXIT
LP1 $1FFF ,RD
IAND SH { $3F,SH * MASK ERROR, ENABLE DM
ELEANIEXIT RTS
# The next routine perforns 3 time delay, The contents of
¥ the PHPL pair are decremented till § is reached.
¥
DELAY:2000 LPI 320090
DELAY: [PHPL] JOR PDELAY1
BNR pe-,PL  DELAY:[PHPL]
BNK 0,PH DELAYs[PHPL]
L
DRO4A1THRO 10R RO ¢ 4,RD
RTS
# Control Memory may be read by using this subroutine.
On entry, PHPL is the location to read data,
* On return, K = HSD, PH = MMD and PL = LSD.,
ROM:DELAYED SET DM <0
READ: (M TPS
RTS WRL
% Control Memory nay be written to by this routine.
¥ On entry, the following conditions must have been set:
k]
L 1: AR DD contains the MND and LSD digits to weite
¥ 21 K contains then MSD
# 3: PHPL points to the Tocation to write
¥
* On return, K reqister will have been ones’ compiemented.
WRITE: ™M IX0R K { 9FF,K % CMPLEMENT K
TPS
TAP AR 00
RTS ML
] The following routine tests one lacation in OM
] The entry points are as follows:
¥
¥ 1: PHPL contains address to test
% 2: K register contains the NSD
L] 3: AR 00 contains the MMD and LSD data
*
] Failure will result in Error dicplay but no return.

TEST:INE: M TPS
I0R RO ¢ 0,K
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8087 D4g8l80
BOBE BDBOOF
80B9 03800F
B0B4 D4AFED
80EB 040EQE
B08C 5200E8
3080 BBA00F
B0BE 040008
808F 8DB0GF
80C0 DBCIIF
80C1 38C30F
80C2 S0AL0E
80C3 A004DE
BOC4 0204E0
B0CS 21013F
80C4 21032F
80C7 DD2DBO

80C8 DaAFB0
80CY 91806F
8CA 990001
80C8 SCB180

BOCC D4AFBO
80CO B1800F
8ICE 990000
80CF 5CB180

8000 SADOEE
8001 990001
80D2 23FFFF
8003 BO2FEF
8004 C4D208
8005 878G0F

8004 190000
8007 01801F
8008 S7FDE0
80D9 08801F
800 A4D209
9008 B1800F
20DC 020BE0
800D 200€02
30DE 548580
80DF 38DOFS

Object = {None)

------ -

. oy = i e o o

JSR WRITE: DM

TSP

TPS

JSR READ : [N

X0R K {RO,K

ORX RO < 00+,PL

TAP AR 00

X0RX RO { RO,PL

TSP

BNR R1,00 (M:BITERROR

AR RO,00 CM:BITERROR

BER RO,¥ CLEAN:EXIT
(M:81TERROR TGR Ré { 0,K

ORX R4 < 00+,R0

SET Rl { %43 t I e
SETBITERROR SET R3 { %42 LI

MNP SHOW : ERROR
] The location pointed to by PHPL pair is read, The contents
¥ of the Jocation is then written to address 0001 o¢ Control
t Memory, which is the Hard Reset vector.
PEWRITERESETV J5R READ:(M

TPa AR 00

LPI $0001

MP WRITE:CM

3 The location pointed to by PHPL pair is read. The contents
1 of the location is then written to address 9000 of Cortrol
i Hemory, which is the SF'13 vector address.
|
REWRITE/ 1 WEL J5R READ:(M
TrA AR 00
LPI $000D
JMP URITE (N
* £lears 44¢ of nmemory in selected bank. Locations 0,1 are
3 set to FFOO,
¥
CLEAR: DN ANDX RO { 00+,K
LP1 $0001
SET DIM { $FF W2
OR DM ¢ 004,00 W1
BLRX RO,PL 1
TS
L] Test Control Memory, Pattern for test is 8000
* unless entered by TEST:(MIPHPL]
TEST: (M L1 $0000
TEST:(M:{PHPL] T4 AR 01
JSR YSTZE:(H % SJZE CONTROL MEMORY 15T
TAP AR 01
1X0R R2 { 480,PH
Thé AR 00
ORX PL ¢ 00+,RD
TEST :NEXT:(M I0R K {0,R2

JSR TEST:(NE: (N * Test location in (M
BNR 00-,PH  TEST:NEXT:CM
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BOED FCDDOB
BOE! 87800F

BOE2 540080
8DE3 1FCFFF
BOE4 A2000D
80ES 00OFEF
80ES 8O0IFEF
80E7 E4024D
BOES 58ES1Y
80EY 38E508
80EA ABCDFD
B0ER 20000F
BOEC B87800F

80ED 1%000F
80EE D4AFED
80EF SOEBE?
80F0 81803F
BOF{ 190000
30F2 B1800F
80F3 28CDED
BOF4 2009FF
80F35 01802F
BOF4 040222
80F7 040444
80F8 840444
BOF? BBSODF
BOFA 01820F
80F8 D4aF80
80FC 074080
80FD Di040F

BOFE 03800F
80FF FE2FBY
8100 FAZF0Y
Bi01 FE2F08
8102 FA2FDR
8103 03800F
8104 84077E
8105 040338
8104 148222

BNH g,PL TEST:NEXT : DM
RIS
?
1 The next routine is interesting because it simply
¥ scans Data Memory fooking for Parity
¥ errars,
SCAN:IM JSR VSTZE: DM ¥ SI12E DATA MEMORY
LP! $FFFF
I0R SH { 480 ,SH # MASK DM ERRORS
TEST¢NEXT :0M R DU < 004,00
OR DM < 00+,00 ,RD
BTH 4,5H ERR:DaTA: N
BR R1,PH TEST:NEXT : 0M
BNR RO,PL TEST :NEXT : DM
TAND SH ¢ $3F,SH
CLEAR RO :EXIT SET RO <D
RTS
1
1 The next routine handtes the checksums in Control Memory
1 Location 000F contains the highest address to checksua,
i 14 entered through PROM;CHECKS, the following must
t be set:
1
1 1t AR 03 is ending address
¥ 2: AR 02 is modulo location of checksums
¥ 3: AR 00 is starting address
CHECKSUMS LPI 1 # Highest Tocation to checksum is here
JSR READ : (N
BER 00+,PH  CLEAR:RO:EXIT # =0 = NQ CHECKS
TPA AR 03 # Save top location here
LPI 30000
™ AR 00 ¥ Starting address
IaND SH ¢ 4FE,SH
SET PH { $F
Ka0Fs ™ AR 02 t Modulo locations of Checksums
PROM: CHECKS X0RX R2 < R2,R2
XORX R4 < R4 ,Rd4
XORX R4 { Ré,Ré
TaP AR 00
KB0FA TRA AR 00 ,+4
JSR READ: N
JSR CALC:PARITY
BER RC,00 NOPARITY :ERR
#
# A parity error occurred. However it may be the Test address,
1 Check to see if Address B00C was defective
'

NOPARITY :ERR

XPA
BNH
BnL
BNH
BNL
iM
X0R
XORX
ADCX

AR 00

B,PH PE:IN: D41
0,PH PE:IN: QM1
0,pL PE:IN:CN+1
$0,PL  PE:IN:DM41
AR 00

R? { R7 K

RS ¢ RS,PL

R2 { R2,R2 ,CC
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2107 180444 ADC R4 { R4,R4

8108 380202 IADC R2 { 0,R2

8109 9a0228 ADCX R2 { R2,M

B10A 18044E ADC R4 { R4,K

8108 88800F TAP AR 00

810C FBFAEB BNL $E,PL KBOFA

8100 FCFAFR BNH $F,PL KalFA

810E 08BO2F TAP AR 02 + Check for modulo now

850F 200009 10R RO ¢ 0,PH

8110 BBROOF TAP AR 00

8111 58FADY BNR RO,PH KBOFA

8112 01820F TPA AR 00 ,+] # Yup, Check Checksums now

B113 D4AFBD JSR READ:(M

8114 59294 MR R4,K K812

8115 392939 BNR R3,PH K8129

Bi14 392928 BNR R2,PL K8129

8117 B4077¢ XOR R7 { R7 K

B118 040558 XDRX RS ¢ R5,PL

8119 88800F TAP AR 00

8114 01820F TPA AR 0D !

Bi18 D4AFBD JSR READ: (M

B11C AZC7F7 IXOR R7 { $FF,R7

811D AZC4F4 IXOR Ré ¢ $FF R4

BI1E A7CSFS IX0R R3 { $FF,RS

81 1F 39297E R R7,X K8i29

B120 592949 BNR Ré,PH KB129

8121 092938 BNR RS,PL KB129

8122 BBBOOF TAP AR D0

8123 200009 IOR RD ¢ 0,PH

B124 BBBO3F TAP AR 13 ¥ See if finished

8125 DOEBOY BER RO,PH CLEAR:RO:EXIT

8124 08802F T4P AR 02

8127 AC4909 1ADD PH { $10,PH

8128 3CF580 JMP KBOFS

8129 BBBOOF  KBi29 TaP AR 00 + ERROR

8124 BOOFFF OR DM ¢ 00-,00

B128 21013F  DISP:VEIM SET R1 ¢ 443 % '’

812C 21434F  DISP:VExH SET R3 { 434 £y

812D 543280  SHOW:ERROR JSR DISPLAY ;ERRGR+{

B12E SE3780 JMP KB237

B12F Al014F  QISP:VEDM SET RI { $44 LI

8130 3D2C80 J4P O15P:VExM
L The main purpose of the Proms is to test the integrity
* af the 2200 CPU and memory, The next routine checks all
# toebinations of registers and instructions to verify that
H the 2200 can load and execute prograns.
S

8131 AO0020  POMERDN:VECT J10R SK ¢ 2,94 # SET BUSY FOR DEVICES

8132 190000 LPI 0

8133 190000 LPI 0

B134 150000 LPI 0

8135 ADOESF SET KA{3 # SELECT CRT

8134 178C00 C1o CAB,ABS

8137 190000 LP1 0

8138 190000 LP! 0

B139 £93780 8FL 8,SH . t WAIT TILL READY
813A AODE3F SET K{1 ¥ CLEAR SCRERM
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8138 978200
B13C E93C80
8130 AJ0EDF
B13E 978200
B13F E93FED
140 5C0CBO
8141 210EFF
8142 978200
8143 694380

§144 547480
8145 D4aC80
8146 077280
§147 077480
8148 FD46A0
8149 F94930
8144 184505
BidB D42080
814C 900003
8140 37E380
814E 992000
Bi4F 173000
8150 991000
8151 ABCDFD
8152 ATQEEF
B153 041180

8154 [Dwed
8135 0200E9
i34 0202E0
B157 8204E2
8158 020484
8159 A:7?
BISA HA3A48
B15E 0208E5
8130 FD3339
815D 244E4F
B15E D4t180

BiSF 20000F
g140 190000
814! 0QOFEF
8142 DAY
Bi143 7E3ADE
8149 743418

8145 OCBOFF
B144 BOOFFF
B147 DAJADY
B148 SANDE
149 541080

cIp
BFL
SET
cIo
gFL
P

PASSED :PARITY SET

K8133

cip
BFL

08S

8,5H

K ¢ $4D
DBS

8,5H .
PARITY S TEST
K ( $4F

0BS

8,54 :

¥ UAIT TILL READY
* lHl

¥ I'U!

# WAIT FOR READY

Check subroytine and basic ALU instructions

JSR
JSR
JSR
J5R
BNH
BNL
LPI
JSR
LP]
J5R
LP}
LPI
LP!
[AND
SET
J5R

OROIWITHRO
ORO4WI THRO
OR20WI THRO
ORBOWITHRO
$4,R0

$5,R0

$350%
OUTPHPL
$8003
WRITELST140M
0l

0 W2

o ,RO

SH ¢ $3F,GH
K ¢ $4E
OUTPUYTK

# BASIC REGISTER TEST

¥ ANSUER = A5
* ERROR HANGS

¥ ‘U’ & CURSOR DN

® WRITE LOCATIONS
® ZERD M LOC 0

+ ZERD DM LOC 1

¥ READ BACK

¥ MASK ERRORS

3 .’Hf

Test al} general registes with ripple patterns

Pl
ORX
ORX
ORX
ORX
BNR
BNR
ORX
BNH
SET
JSR

Test auto increment

SET
LP!
R

BNR
B4H
BNL

Test auto decrenent

S8C
OR

R
BNR
JSR

$0AA7

RD ¢ 004,PL
R2 ¢ 00+,R0
R4 { 00+,R2
Ré ¢ 00+,R4
R7,PH
Ré,PL
PL ¢ 00+,RS
5,PH

K ¢ $54
OUTPUTK

of pHPL pair

RT <D

]

OUM ¢ 00+,00
R0, PH
0,PL
1,PL
feature

Ro ¢ 00-,00 ,CC

DIN ¢ 00-,00
RO, PH
RO, PL
OUTPUTSPACE

ERROR
ERROR

KB135

ERROR
ERROR
ERROR

ERROR
ERROR

* SHIFT PATTERN

* ITI

Test increment and decrement of Auxillary Registers
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8144 190000
8148 81800F
g14C B1B21F
8160 01C22F
B14E 08802F
Bi1éF 0200E8
8170 {FCFFF
B171 5A3A19
8172 SA0B
8173 PACOED
8174 8BBOOF
8173 AR
8176 5A3A08
8177 9aCOE0
8178 0BEOLF
B179 SA3A1Y
8174 343408
B17B AL4E3F
817C 041180

8170 2D40AF
BI7E AEBIS0
BI7F FE3AS0
5180 7430
8181 7EIAFI
8182 FARAF!
8183 AD4281
BiB4 SAdA02
8185 98C321
B184 DAJA30
8187 988421
8188 18340
8189 7E3A54
B1BA FAJAP4
8188 7E3B3
B18C FAIA43
8180 AODID
818€ 3BCIFF
B18F DA3A3F
B190 2BCOED
B1%1 36C3F3
8192 FEAF3
B193 7AJAF3

8194 0CC430
8193 7E3MA4
194 FAJAS4
8197 20071F
8198 0C877F
B199 S
8194 1P00FF
B198 BZ01EB
819C 1AC3EL
B190 990100
BI9E SAd?
819F 3438
B1AD 20000F
8iA1 GEB3IF
B1AZ DARMZ
Blal 5A331

LP1 |
P4 AR 00
TP AR D) 4]
TPA AR 02 -1
TAP AR 02
ORX RO ¢ 00+,PL
LPI $FFFF
R Ri,PH ERROR
BNR RO,PL ERRCR
ADCX RO { 00+,R0 ,C5
TAP AR 00
BR RI,PH ERROR
R RO,PL ERROR
ADCX RO { 00+,R0 ,CS
TAP AR 01
BNR RI,PH ERROR
ENR RO,PL ERROR
SET K ¢ 833
JSR QUTPUTK
ADD instructions
1ADD RO < 454,00
1ADD R1 { $45,R0
BN 5,R0 ERROR
NL $4,R0 ERR(R
BNH $F,R} ERROR
BN $F,RI ERROR
TADD R2 ¢ $3B,R1
R RO,R2 ERROR
ADC R3 { RZ,R1 ,CS
BNR R3,R0 ERROR
ADC R4 { RZ,R1 ,CC
ADC R3 { R4,RD ,C5
BNH 5,R4 ERROR
BNL 9,R4 ERROR
BNH $B,R3 ERROR
BNL 4,R3 ERROR
10R SH { $01,5H
1ADC R3 { $FF,00
R R3,00 ERROR
1AND SH { $FE,SH
140C R3 { $FF,R3
BNH $F,R3 ERROR
BNl $F ,R3 ERROR
Subtract instructions
S8C R4 { RI,R0 ,CS
BNH $4,R4 ERROR
BNL $5,R4 ERROR
SET R7 (|
SBC R7 { R7,00 ,EC
NR R7,00 ERROR
LPI $FF
ORx R1 ¢ 00+,PL
ADCX R3 < 00+,R1 ,C5
LP] $100
BNR Rd4,PH ERROR
BNR R3,PL ERROR
SET RO (O
SBCX R3 { R3,00 ,CC
BNR R4,R2 ERROR
B4R R3,R1 EFROR

¥ g

1 SET LARRY

# CLEAR CARRY
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81A4 AL4ETF
81A5 D41180

81As 194111
8147 B201E8
8148 05800F
8149 96C00F
814 148818
81AB 704840
81AC 0203EB
81aD 80800F
81AE BEC33)
BIAF 3447
B1B0 SA3B
818§ 0C800F
8182 5%ADOF
81B3 A14E3F
8184 D41180

8185 28CDED
8184 B1400F
8187 BOOIIF
81BB 354210
8189 DadR2{
818A ADODID
8186 B40221
81BC SAW2F

818D 22409F
81BE 108302
31BF DA3ADI
BiCO 10C33F
81C1 EAMID
81C2 DAdAIF
81C3 1482E0
B1C4 0a3A12
BICS 14C433
BICS M4
81C7 214E4F
g1Ce D4t180

BICY 21404F
81CA ROCICF
81CB 8CB250
BICC FERIZ
81CD FAR52
BICE 3C0271
81CF 7EIS2
8100 7A3A42
81p1 9CC302
8102 7E3A13
8103 7A73
8104 1CB3!13
§105 FERO03
8104 7AAC3
B107 1C0213
8108 7E3A92
8109 FAJA02
8104 210E%F

K81A8

KB1AD

L

SET K {59
JSR QUTPUTK
Stack depth instructions
LPI s1111
1744 R { 00+4,PL
TPS
AC RS { RO,00 ,CS
AHCX PL < Ri,PL ,CC
BNH 4 ,RE KB1Ag
DRX R3 { 00+,PL
TSP
SBCX R3 { R3,RI ,C8
BNR R4,PH ERROR
BNR R3,PL ERROR
s8¢ RO { RO,00 ,CC
B RO,09 K81AD
SET K { 453
JSR DUTPUTK
Inmediate instruction test
1AND SH { $FE,SH
104C RD { 450,00
1DAC RI { 01,00
1DSC R2 { #51,R0
BR R2,R1 ERROR
I0R §H ( $01,5H
10SC R2 ¢ 02,R!
BNR R2,00 ERROR
Decimil Register instructions
SET RD { $99
DaC R3 ¢ RO,R2 ,CC
BNR RO,R3 ERROR
paC R3 { R3,00 ,CS
BFL 1,54 ERROR
iR R3,00 ERROR
DsC R2 { 00+,R0 CC
BNR Rt,R2 ERROR
0sC R4 < R3,R3 ,C8
BMR R4,RO ERROR
SEY K { 54
JSR QUTPYTK
Multiply instructions
SET RO ¢ 434
SET RT { 43C
IMUL ALBH R2 { $25,R0
BNH 1,R2 ERROR
BNL 9.R2 ERROR
IMUL ALBL R2 { 7,RI
BNH 3,R2 ERROR
BNL 4,R2 ERROR
ML R3 { RO,R2
BN {,R3 ERROR
BNL ?,R3 ERROR
MUL R3 { R1,R3
N 0,R3 ERROR
BNL $C,R3 ERROR
HUL R2 { R1,R3
BH 9,82 ERROR
ML 0,82 ERRCR
SET K ( #45

Page
3 JY}
| I3
¥ (LEAR CARRY
& SET CARRY
3 .rT.'
' JE.’
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81DB 041180 JSR QUTPUTK
1 Shitt Decimal Character instructions
B1DC 21404F SET RO ( s
B1DD A2BISF SET R1 { 343
BIDE 044211 SDC AHBL R2 { RI,R1
BIDF SA3R20 BNR R2,R0 ERROR
81E0 0C4300 SDC AHBH R3 { RO,RO
§1El FE3AS3 BNH 3,R3 ERROR
81E2 7A:A53 BNL 3,R3 ERROR
BIE3 004410 SDC ALBL R4 ¢ Ri,RD
81E4 DAIAd] BNR R4,R! ERROR
81ET 084304 SOC ALBH R3 { RO,R4
BIES FERAZ BNH $3,R3 ERROR
BIE? 7A%A3 - AN 3, R3 ERROR
BIEB A10EDF SEY K { 4D ¥ ‘N
BIEY D411B0 JSR OUTPUTK
1 Checksum the Proms now to ensure integrity
81EA 100400 LPI $8400
BIEB BIB03F TP AR 03
B1EC 900004 LPI $8004
BIED B180OF TPA AR 00 # PREPARE FOR CHECKSUNS
B1EE A2093F SET PH { $83
81EF 01802F TPA AR 02
BIFD D4F480 JSR PROM: CHECKS
81F1 341080 JSR OUTPUTSPALE
i Clear all of Data Memory, existant or not
81F2 200C0F SET 5L ¢ 08
81F3 540080  XBIF3 J5R CLEAR:DM
81F4 ACBCAC [ADD SL { $20,5L ¥ BODST BANK
81F5 FDF30C BNH $00,5.  BIF3
BIF4 AL4EQF SET K { %50 I
BLF? D41180 JSR OUTPUTK
] Rewrite Reset Vector to point to KEY:SF routine and check
81F8 1D0Q0B LPI $8008
B1F% 54C880 J5R REWRITERESETV
B1F4 27COFE IXOR RO { $FF,K
31FB B201ER ORX R1 { 00+,PL
BIFC 990001 LP} $0004
BIFD DaAFBO JSR READ: [N
BIFE SAJROE BR RO, K ERROR
BIFF 5AA2Y INR R2,PH ERROR
8200 DadaiB R R1,PL ERROR
8201 01BOSF TPA AR 0}
8202 B208EE ORX PL { 00+,K
8203 01802F TPA AR 12
B204 210ECF SET K { $4C I
8205 980154 LPI $4154 i ‘AT’
B204 542C80 JSR OUTKPHPL
8207 180532 LPI $4552 ® ‘TER'
8208 542080 JSR OUTKPHPL
8209 D43BBD JSR PRESS:RESET
3 Now while waiting for the user to press RESET, do memory
3 tests,
B20A IB4ASA  TEST:MM:IM LP} $3AM & MEMORY PATTERN
8208 040780 JSR TEST :2M4:[PHPL]

B20C 1DBMAS LP $A5AT



ASM

820D D4D780
820E 540080

820F A2000D
8210 1ACSED
8211 B1860OF
8212 20060F
8213 8BBOIF
8214 200017
8215 200119
8216 BOB2FF
8217 BUOFFF
8218 DAIB4F
8219 202F01
g21A 203F00
8218 D780
821C AD0OYI
B21D AC0131
B21E 521071
B21F Sal1é28
8220 Dalé2?
8221 AC0416
8222 FA1334
8223 AC0717
8224 FAl207
82235 DEDAE0

8226 SE4CED

8227 A1014F
8228 543180
8229 420000
324 2AC0FD
8228 $71000
8220 29COFD
8220 SE3780

BZZE 8D800F
B22F BOOFFF
8230 0200E8
8231 §0000C
8232 DA34LY
8233 D14108
8234 0208E0
8235 21013F
BZ234 543180
8237 100008
8238 4C880
§237 043880
8234 DEWE(

KB212
k8213

KB214

k8218

K821D

PE:IN:IN

oM M e W

PE:IN:(H

Kg237

ERROR

(Source = PROM.R3) Object = {Nane) Page 13
JSR TEST:CM: [PHPL]
JSR VSIZE: DN ¥ SIZE DATA NEMORY

Does the memory test in the background loop

10R
ADEX
TPA
SET
TAP
1ADD
1ADD
R
R
BNR
10R
10R
JSR
10R
140D
BER
BNR
BNR
1AD0
BNL
[ADD
BNL
NP

MNP

SET
J5R
10R
188D
LPI
1AND
JNP

SH < $80,5H

PL ¢ 00+,R8 ,CS

AR 00

Ré {0

AR 00

RO ¢ 1,R7

R1 ¢ 1,RD

R2 ¢ 00-,88 ,CC
DuM ¢ 00-,00
Ré,00 KB21B
MM <O,R1 M
DM ¢ O,R0 W2
READ ;M : 2BYTES
RO ¢ 00,RI
f1<1,R
R7 R
R2,PL
R2,PH

Ré { 1,Ré
3,Ré

R? ¢ 1,R7
0,R?
TEST:(M: M

¥8210
KB214
Ka214

KB213

K8212

KEY:SF

RI ¢ $44
DISPLAY :ERROR
SH ¢ $80,5H
SH ¢ $8F ,SH
()

SH ¢ $7F ,SH
K8237

* MASK PARITY ERRORS

# REPEAT TEST

§ JDI

Vectored here if an instruction was executed with wrong

Parity.

stack by hardware.

the Power on test.

TEP
R

R
LP1
BNR
8ER
ORx
SET
JSR
LPl
JSR
J5R
P

The address of the error is pushed onto the

This routine checks to see if the
special address BOOC was the error, which wis from
Else an error is displaved,

DIN ¢ 00-,00
RO ¢ 004,PL
$800C

RILPH .42
RO,PL
PL ¢ 00+,R0
RI ¢ %43
DISPLAY :ERROR
$8008
REWRITERESETY
PRESS: RESET

PASSED: PARITY

¥ ICJ
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] This routine displars the message 'PRESS RESET on the
L] screen on the second line.
i

8238 990104  PRESS:RESET LPI $0104 # HIME AND LF

823C D42080 JSR QUTPHPL

8230 798030 LP] $2050 + 80 SPACES

823€ S4M80 ISR REPEATOUTK

B823F 200E1F 5eT K ¢ 401

8240 190430 LPI $8A50 ¥ HOME , LF AND ‘P’

8241 542C80 JSR QUTKPHPL

8242 214E2F SET K { $52 £ R

8243 780333 LPI $4553 * ‘ES’

8244 542090 J5R DUTKPHRL

8243 198052 LP $2052 'SR

B244 S42CB0 SR OUTKPHPL

8247 780993 LP1 $4593 ¥ RY

8248 Dp42080 JSR QUTPHPL

8249 180554 LP1 $4554 * ETY

8244 D4ZDBD J5R QUTPHPL

8248 5C2480 JMP CRLF

B24L ADOC2F  XEY:SF SET 5L { %2

§24D 220020 108 SH { 482 ,5H * SET 8USY

824E 24CDFD [AND SH { 48F,SH

824F 991000 LPI 0 RD

8250 348080 JSR SELECTCRT

8231 ADOEJF SET K {3 ¥ CLEAR SCREEN

8252 190548 LPl $0548 ¥ CURSOR "X’

8233 542C80 JSR QUTKPHPL

8234 210ESF SET K { 945 ¥ 'E

8255 984520 LPl $5920 Py

8254 42080 JSR QUTKPHPL

2257 784344 LP! 95344 & 'SF’

8238 042080 J5R OUTPHPL

8257 19873F LPI $273F LI JSR

8254 042080 J5R QUTPHPL

8258 341080  K82%B JR BUTPUTSPACE

B25C A0850F SET RS ¢ $20

8250 ADBSOF SET RS { $20

825€ 190000 LPI 0

825F BIB1OF TPA AR 1D

8240 ABBCZC IAND St { $E7,5L

8241 S6FABD J5R INPUTC

8242 20070E 10R R7 ¢ 0K

8263 S6FABG JSR INPUTC

8244 ADD4RE I0R Ré { 0,K

8243 S6FABD J5R INPUTC

8244 AQOSO0E 15R RS { 0,K

8247 Ab4COC I0R 5L ¢ $10,5L

9248 S6FABD JSR INPUTC

B249 500380 MP POWERTN

8264 AC4D0D  LOOP 1ADD RO $10,R0

§248 SABOOF R k0,00 Kg280

824C 8880CF TAP 4R 0C

824D 200408 T0R R4 ( O,PL

B26E 9880FF TAP AR OF

824F 537448 BER R4,PL PERR: D82

8270 078180
8271 994F00

JSR
LPI

PREAD:SECTOR

$iF00

OUTPHPL




8272 SE7F8D

8273 2RCCDC
8274 547080
8275 A20000
8274 700003
8277 S7E380
8278 190000
8279 BLAOFF
8274 D78180
8278 199F00
827C A00BDA
827D 8180CF
827E 194F10
827F 0200E8
280 0208E0
8281 ADIFOF
8282 FEéA1B
8283 FaéA8
8284 FEAADA
8285 AC0888
8284 BOIFEF
8287 FESA4R
288 FAsACB
8287 SAsaC?
B26A BOIFEF
8288 5A4ADS
328C DALAS
5280 BOIFEF
828E FEAZ8
828F FAGADB
8290 FABDOS

8291 AC0020
8292 0208ED
8293 GDIFDF
8294 0208EA
8295 81BOFF
8294 078180
8297 195F00
8298 44D74D
§299 44E328
8294 7F7888
8298 995F04
829C D2CF8F
829D Ag0008
929€ 195F04
829F 0208EA
B240 G1800F
8241 795F08
8242 A0D308
8243 52DB3F
8244 0184CF
8245 7F7800
8246 624B1C
8247 340090
8248 54D4B0
3% ADOCIC

AR (Source = PROM.R3) Object = (None) Page 13
NP KB27F
L0AQ: PROGRAN 1AND SL ¢ #FD,SL
JSR SELECTARIAL
T0R SH ( 480,54
LPI #8003
JSR WRITE1ST1404
LPI 0
T4 AR OF 4 SECTOR LOCATION
JSR PREAD :SECTOR
LPI #1F00 ,RD
10R PL ¢ $00,CL
TPA AR OC
LPI $1F10
K827F 0RX RO ¢ 00+,PL
Kg280 0fx PL { 00+,R0
SET oM < 0 ,RD
BNH 1,CH LooP
BNL 0,CH LooP
BNH 0,CL LoOP
140D PL { B,PL
0R DIN < 00+,00 ,RD
B 4,CH LOOP # FIRST CHARACTER = '3”
BNL 0,CH LOooP
BNR CL+,R7  LOOP # COMPARE NEXT
0R DU ¢ 00+,00 ,RD
BNR CH+,Ré  LOOP # AND THIRD
R CL,RS LOOP # AND FOURTH
K828D OR DIN ¢ 60+,90 ,RD
BNH 2,CH LOOP = ALL OTHERS = SPACE
BNL 0,CH LOoP
BNL 0,fL K828D * REMAINING ENTRIES
1ADD R0 ¢ 2,R0
O PL ¢ 00+,R0
OR DUN ¢ RO,00 ,RD
ORX PL ¢ 00¢,CL
TPA AR OF * 15T RECORD TO LGAD
FETCH:RECORD JSR PREAD:SECTOR
LPI $1F00 RO
gTH 4,54 DISP:PEDM * PARITY ERROR DM
8TH 2,CH KB2E3
L) 8,CH PERR:D88
LPI $1F04 RO
BER CH,00 PRINT:RECORD
I0R RO ¢ 0,CH
LPI $1F04 ,RD
ORX PL ¢ 00+,CL
TPA AR 0D 1 STARTING ADDRESS
LPI #1708 ,RD
10R R3 ¢ 0,CH # COINT OF DATA
BER R3,00 CHECK:PEDM # SEE IF ERRORS
TPA AR OC ,+2
B 0,R0 PERR:DS8
gL 1,8 Kge
JSR CLEAR: DM
JSR TEST:CM * Set OM = BOOOOO
10R St (1,5
NP PLAY1+2

82aA SEE08D
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BB 280130
82C 00aCIC
824D 72BC30
B2AE 787810
32AF 0BBODF
82B0 03BOCF
8281 ADC2CF
8282 0392CF
8283 460940
B284 575EB0
8285 8382CF
8284 2FC3F3
8287 S2DB3F
8288 2FC2F2
8289 SAB22F
8284 9aCBED
8288 OEBI80

82BC 20423F
B28D 8880CF
B2BE 80IFEF
B82BF QDIEDF
82C0 00110F
g2C! Adogoe
82C2 B818OCF
B2C3 0208E0
82C4 81800F
82C5 0BBODF
B2Cé 81820F
82C7 348580
8208 0CB33F
82C 52083F
B2LA DCB22F
8208 62801D
B2CC 3880CF
82CD 0182CF
B2CE SEBCBO

82CF 19504
8200 548080
8201 ODOFEF
8202 00{EDF
8203 b41180
B2D4 FED248
8203 74b278
8204 D42480
8207 547CR0
8208 4E744D
8209 548080
820A A14E0F
8208 D41180
820C 196F00
B20D AOIFOF
820E 24CDFD
820F 547CBO
B2ED 038OFF
82E1 03C2FF
82E2 DE9480

B2£3 EAF22C

LD:DM

K828l
k8282

LD:(H

PRINT :RECORD

CHECK : PEDM
D1SP :PEDM

PLAYS

KB2E3

Page 14

IAND
ORr
BEL
B
TAP
XPa

XPa
BTH
JSR
AP
1A0D
BER
IADD
BNR
ABCX

SET
TAP
0R

0R

0R

108
TP
ORX
TR
TAP
TP
ISR
s8¢
BER
s8c
B1L
TAP
P4

LP}
JSR
R
R
JSR
BNH

JSR
JER
BFH
JSR
SET
JSR
LP!
SET
[AND
JSR
XPA
XPA
NP

BfL

RI ¢ 3,RE

5L ¢ Ri,SL

3,R0 LD:CN # LDAD CONTROL MEM
1,R0 PERR 1088

AR 0D

AR &C

R2 ¢ $3C

AR OC ,+1 \RD
4,5H DISP:PEDN

WRITE:DM:16YTE

AR OC 4!

R3 ( $FF,R3 ¥ DEC COUNT

R3,00 CHECK : PEDM

R2 { $FF,R2

R2,00 K8282

PL ¢ 00+,PL ,CS # BUNP (VER ‘BC’ CHARACTER
K8281

% ¢0 MOD FOR 0@ FORMAT

RZ  $13

AR OC

DN < 004,00 ,RD

X { CH+,00 ,RD

R1 ¢ CH+,00 ,RD

RO ¢ 0,CH

AR 0C

PL { 80+,R0

AR 00

AR 0D # ADDRESS TO WRITE TOO
AR 0D ,+1
TEST:ONE:(M
R3 ( R3,00 CC
R3,00 CHECK:PEDM ® LDAD FINISHED
R2 { R2,00 CC

1,54 LD: (M1

AR OC

AR OC ,+1
LD:(

¥ Urite Read one laocation

¥ BUMP GVER "8C’ CHAR

$1F04 R0
SELECTCRT

DU ¢ 004,00

K ¢ CH¢,00 ,RD

0UTPUTK

a,pL 2

7,8 -3

CRLF

SELECTARIAL

$4,54  FETCH:RECORD  NEXT IF NO PEDM5‘
SELECTCRT

K { $50

OUTPUTK ¥ P

$1F00 Ut
DM ¢ 0 ,RD
SH ( $8F, 5K
SELECTARIAL
AR OF

AR OF -1
FETCH:RECORD  * RETRY

2,50 K82F2
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8264 D4EDRD
82ES DME280
82E4 198001
B2E7 B1BIEF
82E8 190000
82E9 D181FF
82EA 280C4C
82EB 4AEDAC
82EC 200CCF
82ED DCO300

82EE 200FCF
BZEF 200F0F
B2F0 200FOF
82F1 SF4DED

B2F2 Z80C4C
82F3 548080
82F4 991000
B2F5 FEF7FB
B2r4 F258FB
82F7 001EDF
B2F8 D41180
82F9 DEF380

82FA 200EIF
82F8 048180
82FC 078080
B2FD ARODOE
B2FE 548080
82FF AQOEOD
8300 E3044D
8301 74FADD
8302 4éFABD
3303 4éFAIC
8304 40t18C
8305 210E0F
8304 BAFADE
8307 D41180
8308 ADOCBC
8309 DEFABD

8304 434180
8308 B208EE
830C 81810F
8300 EB182C
830E 7F130E
830F F339FE
B310 E2FASE
§311 21070F
8312 DF1980
8313 FEFALE

Ka2F2

data.

g MK My W W MR

INPUTC

SF +DEPRESSED

X9313

Object = {None)

JSR
JSR
LP1
TPA
LFI
TPA
TanD
BFL
SET
MP

SET
SEY
SET
MP

1AND
J5R
LPI
BNH
BEL
OR
JSR
P

Page 17 -

CHECKSLMS
SCAN: (M

$2001

AR IE

0

AR IF

5L ¢ 94,5L
4,5L 42
5L ¢ 4C

START :ADDRESS

DM (0
DM {0
DN (D
CALC:PORITY

SL ¢ 4,50
SELECTCRT

0 ,RD

$F ,CH .42
$F,CH K825B
K ¢ CH¢,00 ,RD
OUTPUTK

K82F243

INPUTC takes data from the input device and verifies

I+ the first character is called for, the

SET
JSR
J5R
IR
J5R
10R
gL
BEH
BTH
BTH
gL
SET
BNR
JSR
108
MP

BTL
ORX
TPA
BFL
BNH
BEL
gL
SEY
MNP
BN

system checks for an ‘3’, If nore than 4 characters are
typed, the system hangs here till an SF Key is

pressed. Any key depressed other than a 5F ey

causes bit 0B af the SL to be set.

K¢t ¥ DEVICE TD INPUT FROM
SELECTKS

WATTONINPUT 4 WANG TILL DATA IN
RO ¢ 00K

SELECTCRT

K < 00,R0

4,5H  SF:DEPRESSED

0,R0 INPUTC 2 ILLEGAL

3,R0 INPUTC ¥ ) 7F

1,60 INPUTC ® 4TH CHeR

8,5L  OUTRLTK

K { $40 104D IN 9

RO,k INPUTC & iST CHAR MUST BE 3
QUTPUTK

SL < $8,5L & INFORM OF MORE THAN ONE
INPUTC

8,50 SF:NOKEYS # Mo other Kers have been pressed
PL ¢ 00+,K ¥ TRANSFER KEY TD PL

AR 1D
2,50 KBaiB
0,k K8313

$F,K  SF15:DEPRESSED

é,X INPUTC & CANNOT BE /4 OR '7
R7 ¢ $40 % PRELOAD 2

K3319

1, INPUTC
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8314 A1D70E 10R R7 ¢ 440,K
8315 ABC7C7 1AND R7 { $FC,R7
8316 7818C7 BN $C,R7 K8318
8317 AdocaC 10R 5L ¢ 4,5L
8318 ABOE3E  K83l8 1AND K{3,K
8319 574480  K8317 JSR FORM:800T:D1SK
831A DF2680 e K8324
8318 ADO7I0  KB318 1a0D R7 ¢ 441,R0
831C 4B244C BFL 4,50 K8324
B31D A1071F SET R7 ¢ $4] ¥ %
B31E F3240F BER R0, 00 KE324
831F ADOE3F SET K<{3
8320 CA230E BLER RO, K KB323
8321 ADOESF SET K {4
8322 4B240E BLER RO,K Kg324
8323 AC0717 1ADD R? < 1,R?
B324 ACO717  KB324 1ADD R? {1,R7
§325 ACO717  K8325 TADD R? { 1,R?
8324 A1090F  KB324 SET PH { 440
§327 200807 TR PL { 0,R?7
8326 D42080 JSR OUTPHPL
§329 19802F  KBI2Y LPI $202F 3’
8324 042080 J5R UTPHFL
8328 08BIAF TAP AR 14 # GET DEVICE
B32C ADC209 T10R RZ { $30,PH
8320 AOCI%F SET Ri { 439
B3ZE 542080 J5R HEXAD.JUST
832F 041880 JSR uTZRL
8330 97802! LPI $2021
8331 542480 JSR REPEATOUTK
8332 ADBEEF SET K {428 % (
8333 98024F LPI $424F i 80’
8334 542080 JSR OUTKPHPL
8335 984433 LPI $54353 # QT8
8334 54280 JSR DUTKPHPL
8337 214E4F SET K {434
8338 ¥R4241 LP1 13241 s TR/
8339 542080 J5R CUTKPHPL
833 984030 LP1 $303D ¥ ‘P~
8338 D420B0 JSR OUTFHPL
833C 2142 SET K (432
B33D 99C329 LPI $3329 3 'R3)’
B33 542080 JSR OUTKPHPL
§33F D42480 JSR CRLF
8340 SE7380 JMP L0AD : PROGRAM
#*
¥ Pressing a SF Key without entering data characters
| vectors to this location,
8341 7EFAOE  SF:NDKEYS ) 0,K INPUTC
8342 FISPFE BEL L1 SF15:DEPRESSED
8343 E2FAdE BTL 6,K INPUTL
8344 574480 JSR FORM: 800T : D1 SK
8345 DF2980 JeP KB3z¢

Forms the address of the disk from the SF kev.
Returns 310,320,330 or 830,820,830 or their
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8344 3C088E
8347 AB0Y8E
8348 29Ce00
8349 200939
8344 AC4808
8348 01814F
834C B7800F

834D 02008
B34E B4D11E
834F 040110
8350 04401F
8351 040101
8332 8C0041
8333 040101
8354 4B5441
B355 240183
8354 EQE68)
8337 23COFF
8358 87800F

8359 D42480
83% 990000
8358 54C880
B35C ABCOFD
8350 SCOEQM

835E 200E08
835F 202FQE
B340 ACIFOF
8341 674340
83462 DOASBE
B343 0404BE
8344 0ADMEE
8345 AL0I4F
B346 A143ZF
8347 DDZ2DA0

8348 202r01
8349 203FD0
8344 AQIFOF
8340 E74E4D
834C DBEER!
834D DdASAD
834E 04040
BI&F 20040F
§370 A1014F

] secand unit counterparts,
FORM:B00T:DISK INUL ALBL PL ( B, % SF KEY # B
1AND PH ( 8,PL
TAND PL ¢ $70,PL
TADD PH ¢ 3,PH
1ADD PL ( $10,PL
TPA AR 1A
RTS
] Calculates Parity of Control Memory word in K, PH and PL.
i Returns back RO = FF if bad, or RO = 0 if good.
CALC:PARITY ORX RO ¢ 00+,PL
X0R Ri ¢RI K
XO0R R ¢ Ri,RD
SDC AHEBL RO ¢ R1,00
XO0R Rt { RO,R!
TMUL ALBL RO ¢ 4,R]
XO0R Rl { RO,RI
BFL 4./ 42
1X0R R ¢ 8,R1
BTL g,R1 CLEAR:RQ:EXIT
SET RO { $FF # BAD PARITY
RTS
5F13:DEPRESSED JSR CRLF
LP1 $000D
JSR REWRITERESETV
IAND SH { $3F,SH
JHP SF* 1 SRESETVECT
] Writes one byte to O at PHPL from CH,
] Reads data back and checks for Parity and Bit errors
WRITE:DM:1BYTE 10R K {0,CH
JOR DIM ¢ 0,K ,ut
SET DM {0 ,RD
gTH 4,54 .12
8ER CH,X CLEAN:EX1T
X0R Ré ¢ CH,K
ANDX R4 { 00+,K
SET Rl { 344 kD
SET R3 ( 432 ¥ 'R
JNP SHOW : ERRCR ¥ REDM

] Routine writes two bytes, R and RO to DM at locatien
¥ pointed to by PHPL. The Bytes are then read back and
¥ thecked for parity and bit errors. The routine will
i return anly if no errors,

WRITE:DM:28YTES  IOR oM { 0,R1 M1
T0R DN ¢ O,R0 W2

READ:DM:2BYTES  SET DIM ¢ 0 ,RD
BTH 454 .43 » PARITY ERROR
R CHRI .42
BER CL,R0  CLEAN:EXIT
XORC R4 ¢ CL,R0
SET Ré ¢ 0
SET RI { $44 ¥ )
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8371 5SCC480

8372 ADB0OO
8373 87800F

8374 A20000
8375 B7800F

8374 22002%F
8377 DF7980

8378 22008F
837% AD0800
8374 20090F
8378 21034F
837C 21029F
8370 AL413F
B37E 210086F
B37F 543480
8380 SE3780

8381 579880
8382 20000F
8383 574780
B384 5BB10F
8385 D7C080
386 D41280
8387 57(B80
8388 994F00
8387 ADO20F
8384 D78080
8388 98022E
838C 20010F
833D 078080
836E 28622E
B38F ADOOOE
8390 574880
8391 000FEF
8392 0000EF
8393 588408
8394 078080
B395 DOASZE
Ba94 A2407F
8397 DF 7980

8390 E8986D
8377 ADOD2D
83% A2BEOF
8398 978600

OR20WITHRO

ORBOWITHRO

PERR:D82 SET

PERR:0B8 SET
DISKERROR

] Reads one
% Data from
¥ All error

PREAD : SECTOR

K8384

FERR:197 SET

W e e N da e

POISK:0PEN

P

I0R
1S

T0R
RTS

RO ( 482
MP

RO ¢ 488
10R
SET
SET
SET
SET
SET
JSR
MNP

sector from disk at sector pointed to by AR OF,
sector is transferred to DM starting at ${F00,

- - - ———-————

SETBITERROR 4 BEDM

RO < $20,R0

RO ¢ $80,R0

DISKERROR

PL { 0,R0

PH SO

R3 { 44

R2 { $49

Rl ( 433

RO { 448
DISPLAY :ERROR+3
K8237

¥ ‘DISK’

hangling is performed by this routine,

JSR
SET
JSR
BNR
JSR
JSR
JSR
LPI
SET
JSR
ADC
10R
J5R
ADC
I0R
JSR
0R
I
INR
JSR
BER
RO ¢ 97
NP

Waits for selected disk to came ready.
to opening sequence and seads an ‘00’ OBS. Disk will
respond with 'C0° if Dumb, or ‘D0’ if intelligent,

R2 =0 on return if Dumb disk answered. R2 =1 if

an intelligent disk answered, If neither answered, an
190 will be issued,

BFL
I0R
SET
c1a

PD1SK: OPEN

RO ¢ 0

TXFR:SECTOR

R0,00  PREAD:SECTOR
CHECKSTATI
FORCEOUTCK]
CHECKSTAT?

$1F00

R2 ¢ 00

WATTONINPUT

R2 ¢ R2,K ,CC

Ri < O,K
WATTONINPUT

R2 ¢ R2,K ,CC

RO ¢ 0K
WRITE: DM: 28YTES

DIM < 00+,00

RO ¢ 00+,00

ROFL  KBIBA
WAITININUT % GET CHECKSIM
R,K CLEAN:EXIT

D1SKERROR

Sets AB bus

8,SH PDISK :0PEN
SH { 2,5H
K { $A0

g
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839C AOOEOF
839D D41180
839E 570480
83%F E3%AID
8340 A0020F
834! F7AACE
832 7FASDE
8343 20021F
83n4 B7B00F

B3AS 22400F
8344 DF7980

837 210E0F
8348 979800
8349 0BBIAF
8344 FaAD37
8348 AD4000
83AC D181AF
83AD BBAOFF
83E D1B2FF
834F D7DDBD
B3B0 DBBFOF
8381 488712
B3B2 20000F
8383 070080
8384 DBBFOF
8385 200009
B3Bé SFBEB0
B3B7 29C0F9
g3ge 070080
8389 DBBFOF
8384 ABODOS
8388 07DDBO
B3BC S3BFOF

8380 28CD8D
83BE 4BBE2D
B38F B7BOOF

83Co 078080
83C1 E3CSIE
83C2 43C72E
83C3 E3CP4E
83C4 DCO3BD

83C5 A2408F
B3Cs DF7760
837 AZ401F
B3C8 DF7980
8309 A2404F
83CA DF7980

.......................

SET K{0
JSR QUTPUTK
JSR PTIMED:INPUT  # WAIT FOR RESPONSE
BTL 1,54 PDISK:0PEN+2 # NO RESP
SET R2{0
BEH $£,K K834 * DUMB D1SK
B 40 K PERR:190
SET R2 {1 # INTELLIGENT DISK
K834 RTS
PERR:190 SET RO { 490
P DISKERROR
% Routine transfer to the disk controller the Command byte
L] and the requested sector. RZ determines if an Dumb or
] Intelligent disk is being addresses. If an echo fails,
% RO will be non-zero
TXFR:SECTOR SET K {440
£iD CAB
TAP AR 1A
BEL 3,PH PFIXED:DISK
IR RO { 410,R0
TPA AR 1A
PFIXED:D]SK T4P AR OF
TPA AR OF ,+1
J5R OUT: N ¥ ECHO BYTE
BNR RO,00 POISK : OPEN:EXIT
BFL {,R2 OUMB:D1SK
SET RD <0
JSR DUT: IN
BNR R0,00 PDISK: OPEN:EXIT
10R RO ¢ O,PH
P OUMB:DISK+!
OUMB:D] 5K 144D RO { $7F ,PH
JSR 0uT;IN
BNR RO,00 PDISK:OPEN (EXIT
T0R RO ¢ 0,PL
JSR ouT:IN
8ER RD,00 PDISK:OPEN:EXIT
WA TONINPUT [AND SH { $FB,SH
BFL 2,54
PDISK:OPEN:EXIT  HTS
% Bit tests the first status hyte received from the disk
CHECKSTATI JSR Lig] TONINPUT
miL 1,K PERR: 198
ATL 2,K PERR:1%1
mL 4, PERR;194
JMP PDELAY?Z
PERR:178 SET R0 ¢ 498
M DISKERROR
PERR:1%1 SET RO ¢ 71
AP DISKERROR
PERR:174 SET R ¢ 494
JHP DISKERROR
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B3CB 078080
83CC E3041E
83CD 43002
83CE E3D24E
83CF 87B0OF

8300 22403F
8301 DF7980
8302 22404F
8303 DF7980
8304 22405F
8305 DF 7980

8304 ¥BOBM
8307 ABCDCD
8308 430C20
8309 9ACSES
830A SBOBLD
8308 A00D2D
830C 8780LF

8300 A00D2D
B3DE ADOEAQ
830F D41180
B3EQ D78080
§3E! B840DCE
B3E2 5CB8280

B3EI DAAFSBL
8§34 BIBOOF
BIET P9000E
836 QIC2UF
23k7? D4B1BO
BIES AZCEFE
839 0BGOIF
B3EA 77E409
§3EB E7600F

83EC ABBBOC
§3ED 041880
83EE ADBEEF
83F 5C1180

3 Bit tests the second status byte received from the disk
CHECKSTAT2 JSR YA TONINPUT
BIL K PERR: 195
BTL 2,K PERR:193
gL 4,K PERR: 194
RTS
PERR:193 SET RO < 493
M D1SKERROR
PERR:1%4 SET RO { 494
P DISKERRTR
PERR:175 SET RO ¢ 495
P D1SKERROR
3 This routine will wait for.an input from I0 device.
¥ The routine exits if a character is received
3 or if the timeout expires. On return, if the Carry is
3 clear, a character was received, ¢lse timeout
PTIMED: INPUT LP1 $4B01 # SET DELAY TINE
JAND SH { $FC,SH
BTL 2,54 4 3 GOT DATA, EXIT
ADCX PL { 00+ ,PL ,CS
BFL i,5H FTIMED: INPUT+2
[0R SH ¢ 2,5H
fTs
¥ Sends a brte from RD to the selected device and waits
' waits for an echo. If the same character is sent back,
# RO will be cleared, RO <) O then echo error,
QUT:IN {0R 5H ¢ 2,5H
I0R K ¢ 0,R0
PEXIT] JSR DUTPUTK
JSR WAITININPUT
XOR RO { RO,K # SEE RESPONSE
JHP PDELAY1
+ The location pointed to by the PHPL pair is read. The
3 data from the Controt Memory read is then stored in all
¥ t™ locations +rom 000E to QOO0,
#
WRITE2ST]40M JSR READ: (M
P4 AR 00
LP $E
T AR 01 ,-I
JSR WRITE:M
IXO0R K { $FF K + NORMAL -]
TaP AR 1
BEH 0,PH WRITELST4DM+3
RTS
i Display the SL register, (Memory Bank Selects)
DISP: BANK 1AND PL { $ED,SL
JSR uTZPL
SET K {42
JMP QUTPUTK
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83F0 800000
83F1 800000
g3rF2 8ooond
83F3 8i0000
83rF4 800000
B3F5 800000
B3F4 800000
83F7 800000
83F8 800000
83F7 800000

B3rA DE4DBO
83FB SE7380
83rC SF4pBO
83FD SCRAsO
83FE 800000
83FF 800000

]

]
R
R
ij]
0R
oR
0R
R
ig]
R
OR

KBIFA

KB3FB

KB3FC

VSIZE:IN

CHECK:LOC

RO { RO,RO
RO ¢ RO,R®
RO { RD,RD
RO { RO,RO
RO ¢ RO,RO
RO ¢ RO,R0
RO ¢ RO,
RO ¢ RO,RO
RO ¢ RS,RD
RO { RO,RO
P
P
AP
MNP
FC8
FCB

NULLS ARE BLANK LOCATIONS HERE

KEY:SF+1
LOAD: PROGRAM
CALC:PARTTY
SIZE:M

0

¢
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$808D BEGIN:SIZER
$B3C0 CHECKSTAT!
$80C3 (M:81TERROR
$B83EC DISP:BANK
$8031 DISPLAY:ERROR
$B00F2ERR : CHECKDM
$8012 FORCEOLTIKI
$8037 K803

$3129 KB129

$8213 x8213

$827F KB27F

$82E3 KB2E3

$8324 K834
$83FARKA3FA

$6273 LOAD:PROGRAN
$8022 NOT:A:HEX
$8018 OUT2PL

$8011 BUTPUTK
$8083 PDELAY2
$822€ PE:IN:DM
#8300 PERR:I93
$830F2PEXITI

$8381 PREAD:SECTOR
$8304 PTIMED:INPUT
$B024 REPEATOUTK
$8071 RIGHT :PAREN
$8004 SERIALE
$830a SF:DEPRESSED
$8084 SIZE:0M
$80D7 TEST:DM:{PHPL]

Smbo! Dump
Atphanumeric Symbol Sort

$834D CALC:PARITY
$83C8 CHECKSTATZ2
$8024 CRLF

$8209 DISP:PEDM

$86802 ERR:DATA:OM

$80A2 CHECK:DONE
$80ED CHECKSWMS
$8847 DELAY:2000
$8128 DISP:VEDM
$8016 DISPLAY:PHPL
$8000#ERR: PARITY

$8344 FORM:BDOT:DISK

$805D KBOSD
$8155 k8155
$8214 KB214
$8280 KB280
$82F2 KB2F2
$8325 KB323
$B3FB*K83FD

$801EMULL:CR
$8019 OUT2R0
$8010 OUTPUTSPACE
$8084 PDELAY3
$8227 PE:IN:DM
$83C9 PERR:]I94
$83A0 PFIXED:DISK

$8001%RESETV
$80E2 SCAN:DM
$80C4 SETAITERROR

$80A3 SIZE:FOUND

$0049 K806
$81A8 KB1AS
$821B %8218
$828D0 XB28D
$8313 k8313
$8326 K826
$83FCaKB3FC
$8244 LOOP
$8074 CROIWITHRO
$801 320074
$B00C PARITY:TEST
$8085 PDELAY4
$8376 PERR:082
$83D4 PERR:195
$82DE PLAY]

$83FESCHECK:LOC
$80A¢ CLEAN:EXIT
$80A8 DELAY:{PHPL]
$812F DISP:VEDM

$8234 ERROR

$0001 HARD:RESET
$804F KBD4F
$81A0 KB1AD
$821D x821D

$8248 K808
$8318 K8318
$8329 KB329
$824C KEY:SF
$8090 MENM:PRESENT
$80AC QROAUITHRO
$830D OUT:IN
$0141 PASSED:PARITY

$8208 CHECK:PEDM
42600 CLEAR:DM

$8(2C DISP:VEXM
$8387 DUMB:DISK
$8294 FETCH:RECORD
$8020 HEADJUST
$80F5 KBOFS
$B1F3 KBIF3
$B237 KB237
$8281 K82B1
$8319 k8319
$8304 K830A
$8208C LO:M
$808F NEXT:LOC
$8372 OR20WITHRO
$802C QUTKPHPL

$B3BF PDISK: OPEN:EXIT

$8378 PERR:DBB
$83D2 PERR: 194
$8003 POJERIN

$8313 PERR:190
$83949PERR: 157
$813] POJERON:VEET

$809" CHECK:RESILT
$B0EE CLEAR:RO:EXIT
$8379 DISKERRO®
$8044 DISPLAY:DM
$000E2ERR : CRECKH

$82FA INPUTC
$BOFA KBOFA
$8212 KB212
$0258 KB238
$8282 KB282
$3318 K8318
$8M4 KBRY
$824F3LD: M
$8104 NOPARITY :ERR
$8374 ORSIWITHRO
$2020 DUTPHPL
48082 PDELAY!
$8378 PDISK:0PEN
$83C7 PERR:I%1
$83C5 PERR:I98

$8238 PRESS:RESET  $82CF PRINT:RECORD
$00AERRDM:DELAYED  $B0AF READ:DM
$S0CCHREWRITE’ {VEC

$807C SELECTARIAL  $8080 SELECTCRT
$000E SF’15RESETVECT

$B0FS PROM:CHECKS
$836A READ:DN:2BYTES
$80CB REWRITERESETV
$8081 SELECTKB $8028 SEND:PH
$8339 SF15:DEPRESSED

$8341 SF:NOKEYS
$0003 START :ADDRESS
$80DD TEST:NEXT: (M

$8085 TEST:ONE:CM  $83%7 TXFR:SECTOR  $83FD VSIZE:(N
$835E WRITE:DM:IBYTE

$8081 WRITE:(H

$8120 SHOW:ERROR

$800D VS12E:DM

408008 SIZE:D¢
$8204 TEST:(M:0M
$00ES TEST :NEXT:0M
$8380 WAITONINPUT

$8348 WRITE:DM:2BYTES

$8094 SIZE:OM
$80D4 TEST:(M

$83E3 WRITE]ST!40M
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$0001 HARD:RESET
$8001 +RESETV
$B800E#ERR : CHECKIM
$B8014 DISPLAY :PHPL
$8022 NOT:A:HEX
48031 DISPLAY :ERROR
$804F KBOSF

48082 POELAY!
$308D BEGIN:SIZER
$80A2 CHECK:DONE
$80AC OROAJITHRO
$80C4 SETBITERROR
$80D4 TEST:(M
$80E5 TEST:NEXT:IM
$80FS PROM:CHECKS
$812C DISP:VExM
48153 K8153

$8213 K8213

$8237 KB237

$9273 L0AD: PRUGRAM
$8248 k8248

$8208 CHECK:PEDM
48304 SF :DEPRESSED
48324 K832

$834D CALC:PARITY

Nueric Synbol §

$0003 START:ADDRESS
$8002 ERR:DATA:DM
$800F #ERR ; CHECKIM

$8024 CRLF

$8071 RIGHT :PAREN
$8083 PDELAY2

$608F NEXT:LOC
$80A3 SIZE:FOUND
$B0AE*RIM: DELAYED
$80C8 REMRITERESETV
$8007 TEST:(M:[PHPL)

$80FA KBOFA
48120 SHOW:ERROR
$81AB K81A8
$8214 KB214
$823 ERRCR

$824F 20D DM
48209 DISP:PEDM

$8325 K8325

Symbo] Dump

or ¢

$8003 POWERDN
$B010 QUTPUTSPACE
$8018 OUTZPL
$B028 SEND:PH
$803% KB039
$807A OROIWITHRD
48084 PDELAY3
$8094 SIZE:0MD
$8044 CLEAN:EXIT
$60AF READ:(N

$B0ED CLEAR:RO:EXIT
$8104 NOPARITY :ERR
$812F DISP:VEDM
$818D K81AD

$8218 KB218

48238 PRESS :RESET
$827F KB27F

48281 K8281

$82DE PLAY!

$8313 K8313

98324 ¥8324

48359 SF15:DEPRESSED

$934A READ:DM:2BYTES

$0379 DISKERROR
#8344 KB4

$838]1 PREAD:SECTOR
$8345 PERR:196

$836F PDISK:0PEN:EXIT

$83CB CHECKSTAT2
$8300 OT:IN
$93F8EKB3FE

$8300 PERR:193
$83DF +PEXITH
$8IFC2KBIFC

$8372 OR20WITHRO

#8317 TXFR:SECTOR
$83C0 CHECKSTAT]
48302 PERR:194
$83E3 WRITEISTI4CM
$83FD VSIZE:DN

$000E SF/15RESETVECT

$8004 SERIALY
$8011 OUTPUTK
$8019 OUTZRO

$8024 REPEATOUTK
$803D K803D

$807C SELECTARIAL
$8083 POELAYA
$8094 CHECK:RESIAT
$80a7 DELAY:2000
$8081 WRITE:(M
$80CC4REMRITE " 1 VEC
$80DD TEST:NEXT:(M

$8131 POMERON:VECT
$B1F3 K81F3
$821D K821D
$824C KEY:SF
48280 K8280
$8282 KB282
$82E3 KB2E3
$8319 KB3148
$8329 K8329

$800C PARITY:TEST
$8012 FORCEOUTIKI
$801ENULL :CR
$802C OUTKPHPL
48044 DISPLAY:(M
48080 SELECTCRY
48088 SI12E:(N

$80A8 DELAY:[PHPL)
$8065 TEST:(NE:IM

$60ED CHECKSLMS
$8129 KBiZ9

$820A TEST:{M:0M
$0227 PE:IN:DM
48258 K8258
$8280 K280
$828C LD:(M
$92F2 KB2F2
48319 KB319
49341 SF:NOKEYS

$835E WRITE:DM: 18YTE

$8374 ORBOWITHRD
$9384 8384
$834D PFIXED:D1SK
$83C35 PERR:I98
48304 PERR:I9S

$83FE*CHECK:LOC

$8374 PERR:DB2
$BI942PERR: 197
48387 DUMB: 015K
$83C7 PERR:191
$53D6 PTIMED:INPUT
$B3EC DISP:BANK

$80002ERR : PARITY
$800D VSIZE:DM
$8015#0UT4

$8020 HEXADJUST
$8020 CUTPHPL
$B047 KBO4Y

48081 SELECTKB
$808A SI1ZE:DM
$809D MEM:PRESENT

$80C3 (M:8]TERROR
$8000 CLEAR:DN
$80E2 SCAN:DM

$80F5 K8OF3

$8128 DISP:VELN
$8141 PASSED:PARITY
$8212 K8212

$822E PE:IN:(M
$826A LOOP

$8294 FETCH:RECORD
$82CF PRINT :RECORD
$82FA INPUTC

48318 K8318

$8344 FORM:800T:DISK
48340 WRITE:DM:2BYTES
$8378 PERR:D88
$8398 PD]SK:OPEN
$8380 WAITONINPUT
$83C9 PERR:194

$83FARKBIFA
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