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YECTGR PAICHES

- SI0 INITIALIZATION ANL CONSOLE PRIMITIVES
- 170 SUPPORT ROUTINES

- INITIALIZATION AND COMMAND LOGP

-~ COMMAND TABLE

- HEX LDADER

- ASCIE DM

- HEX ARITHMEIIC % HEX LUMP

- EDIT MEMORY

- YARIDUS CONMANDS

- ¥OVE, VERIFY, AND CHECHSUW COMMANDS
- KEMORY IEST CONMAND

- EXCHANGE AND FILL MEMORY CONMARDS

- BREAKPOINT COMMANDS
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LIITLE DEBUG PROM FOR Z80/SPHERE
. IUENT /DERUG/
LEMABL LC

JHLIET TTH

i
1
4
3
& LSETIL kkkAkkRXRAAEAKAAARAARAAZKRAKAAKAAARARKAARKKARA AR ARAAIAAR A AA kK
7 LSETTL k : i
8 LSETIL k INFOSFHERE, INC k
9 .SRTIL k : A
10 SRETIL & Z20/SPHERE RESIDENT DEBUGRER L A
il .SRITL A A
12 LSHTTL * PCP VERSION 1.0 A
13 LSBITL A *
14 LSHTTL hhhkARkEZRARRAAAARAAKAAARAKAKKAKARARRAR SRR I KRR AR A KK hAA A A REEIKA
15 .ERTIL
14 ;
i7 : This program serves as 3 rasident debugger for testing the initial
i ; varsions of ZB80/Sphere on the PCP. It resides in ROM stariing ai
17 ; locatisn 2000H. The 280 restart and interupt veciors are redirected
26 ; to locations starting 3 COOOH, which is the besinning of the 16K byte
Al ; block of dynamic RAW on the PCP. Test versions of Sphere are down-loaded
22 ; into this ares using the debugger®s L' command.
2 ;
24 ¢ Summary of commands:
a5 '
.38 : A Ascii dump
27 H B Binary aritheetic
28 H i Hex dump
29 ; E Edit memory (in hew
30 : F Find 1 byle patiern
i : i Goto and execuie program
22 ; H Hurt for 2 byle patiern ‘
33 H 1 Initialize or Input from port (depending on #arguments)
KL ; L Intel format hew loader
35 ' ¥ Hove block of memory
36 ; a futput to port _
37 : & Compute checksum of memcry block
38 ; I Test memory block
3% ' § Compazre 2 blocks of memory
40 ' { Exchange 2 blocks of memory
41 H Z Fill mewmory block with 3 value
43 : g Get/reset breakpeoind
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Fage: 2
BEBUG

SO0 el O LA B B B
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pote
[ 3]

Py
[

14

15

14
17
i8
1%
20
2
22
24
25
26
37
28
29
30
K}
17

33
24
75
3%
17
3
79
40
41
42
43
44

45

{41}

- 0009
- 0004
- 0004
- {005
- (004
- 0GO7

- 5005
- 0004
- 0003
- GOCO
- 0044
- OQEC
- (001
- 0004
- (018

- 0008
- 04

- G060
- D01k
- 0020

- EGGO
- EG40
- El&l
- BG4l

$020
- EQ80
- E0Bi
- EOE2
- £483
- E084
- BG83
~ E0BS

- CONFIGURATION EQUATES

SETIL [ER2UG

“n WS oy

LICL ==
CIC2 ==
CHDAT ==
CNCHD ==
AUKTAT
ALXCHD

Serial

u ren o

;
YRS ==
WRg ==
g3 ==
MASHS ==
MASKE ==
MASK3 ==
RYBF ==
IXBE ==
RESET ==

H

Pori de

finitions

709 ;
10k :
%04 :
705 :

106
= W

163
%04
103
0
144
AEQ
il
AL
AR

MEH ME HE My MK cam MR e ER

; Character Constants

14

RSF ==
ALF ==
Ak ==
ESC ==
ASE ==

; Memory

HORK ==
STAK ==
BSTAK ==
IRUF ==
BFL =

IFLAG ==
FLGF ==
FLBRF ==
TONIR ==
BECHR ==
YIEHP ==
BSTOR ==

108
A0
i
i1k
120

HE ww B em e

configurstion and work

7000
WORK+54,
STAK+I2.
BSTAK

1.
THUF+BUFL
TFLAGH
FLGP+
PLOBP+ :
TONTR+L :
DECNE+! :
YIEHP+

ME MR e E RN caE WK uw ER

- CONFISURATION EGUATES

+ CIC Baud rate ch 1

CTC Baud rate ch 2

3 SI0 A data port
; SI0 A command/status port
; 510 B data port

; 510 F command/status pori

il write register
5I0 write reqister
5IC write register
EI0 WRS mask
SI0 WR4 mask
510 WR3 nask

ot o LT

510 Reciever ready mask

5I0 Transmitier mashk
5I0 Reset mash

Backspace

Line feed
Carriage return
Escape

Space

storage definiiion.

Start of work ares
Liebugger stack area
Breahpoint stack area
Command buffer
Command buffer lengih
Initizlizer flag
Pause flag
Bresipoint flag
Memory test counier

; Breakpoint storage ares
' B 9

/
\

.&;;>
~
|
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Fage: 3 {88

DERUE - VECTOR PATCHES

LBETTL DEBUG - VECIOR FATCHES

o ¥
3 G000 ABECT  PROM
4 ;
5] ; Cold start: Start the debugger.
b ;
7 0060 R
8 4000 C3F 019 CaLns Jp START ; Start the debugger
9 LEBLKE 5
i :
il ; Bestart veciors: ---F COO8 through CO38
9 &
13 0008 C3 CO08 ReTi: JP AR
i4 LBLKE 3
15 H
16 010 03 CO10 RSI2: P #0010
17 LBLKE S
+ ¥
1% 0Cis L3 Cois REI3: P #0018
20 LBLKE 3
21 ;
23 0020 C3 0020 R5T4: IP ACO20
23 : BLHB 3
24 ;
25 0028 C3 Co3s REIS: IF 0028
26 BLKE
27 :
28 0430 C2 003 RET4 IF A0036
2 LBLKE 3
30 ' »
31 0038 €3 0038 RBI7: P A0038
n .
& 4
33 ; MHI vecior: ---» 20084
34 :
35 G066 . = ibh

36 0046 C3 CO44 NHI: I AR

ey
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Cymric Computer Systems MaxMIS-E0DECZ

Licensee: INFUSPHERE, INL. 4730 Southwest Macadam, Ferilans, or 97301
Page: 4 (124}

DERUG - SI0 INITIALIZATION AND CONSOLE PRIMITIVES

1 LSBITL DEBUE - SIO INITIALIZATION AND CONSOLE PRIMITIVES
2 :
3 + Initialize both chanmels of §10, and both CIC baud rate channels.
4 ;
5 0089 21 0077 INITS: LB HL,20% ; Point to initialization table
&  004C TE 10%: LD #, (HL) ;
7 L0480 B7 i) A ; Exit if no more
8  GD4E 28 0B JB 2,204 :
9 D070 46 ' LD B, {HL} ; Get byte count
6 0071 22 N HL ;
i1 0072 4E LE L, (HL) , fiet port address
120673 23 INC HL :
13 4074 BIED pIIR ¢ Block wove dato out
14 0076 1B P4 JE 108 ; Urtil no more
15 0078 €9 2041 RET
14 . ;
17 G079 02 09 47 0B 304: LEYTE  2,CTCI,X47,%0D
18 0070 42 0B 47 OB LAYTE  2,CIC2,747 460
# 00BL 08 05 04 44 05 LBYTE  8,0NCHD,4,%44,5,7E8,3,300,1,0
20 GOBE 0B 07 04 44 (5 JBYTE  B,AUXCHD,4,744,5,5F8,3,701,1,9
3 a9 BYTE 0
22 ;
2 ; Console primitives:
24 '
3 :
#0096 IR 07 CIr I &, {AUNCHR: ; Bes if recisver char ready
370098 E& 01 ANT RYEF S .
s B 1 ET
g ;
3% 0098 LR 0098 ACI: CALL  BCI : Read in char {wait if need be)
21 GO%E 28 FR IR Z,XL1
32 0080 DB 08 b A, (AUXDAT
I (bA2 9 RET
14 ;
35 ORI FG €0 PUSH  AF ‘
36 0044 DR O7 10%: I 4, (AUXCHIL ; Gendd out character
37 00As E6 04 AN TYRE
38 00AB 322 Fh I 2,108
3¢ 00A% Fi FOF aF
Ay COAR B3 04 oy {AUXDATY A

41 Q0AD C9 RET
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Page:
DEBUEG

DR = B« = BEC B N 4y S S £ ROk B

D o
d O R B G B3 e €D

e

34
1=

37
38

46
41
42
43
44
45
46
47
48
49
3

3
&
g0
Wi
-
[+

34

b

{165}

- 1/0 SUPPORT ROUTINES

00AE
1
00R2
00ES
0087
00B8

DORE
O0RE
0000
0002
0eCs
00C4
3008
0009
GGEC
J0CE
0001

Q002
0004
(007
0009

G000
OOLE
GOLF
GOEY
00E2
GOE3
H
00EE
G0E8
Q0E?

O0EA
QOCEER
OOEC
GOED
GOEE
0or0
GOF2
00F4
G0Fs
00F7
GoFE

B0F9

H0Fa
OOFER
Q0FC
GOFF

Ch 0096
g

L 0098
FE iR
£o

£3 0159

JA EOEL
FE 20
28 07
Clr 00AE
£8

FE 20
oo

Chr O0AE
B PR
32 EC8i
£

72 01
CI 0047
IE 0A

£3 0047

FE 30
[1g
FE 34
3F
oo
FE 41
it
FE 47
IF

£e

29
29
27
%
ng 36
FE 04
380
o6 07
85
&F
£e

44

23

7E

Ch O0A3
S

.SRTTL LERUG

KEYEC:
RET
CALL
oF
RET

1%
BN

PAUSE:
cp
IR
CALL
RET
4
RET

KEYR: CALL
IR
LB
RET

CRLF: LD
CALL
Lo
Jp

HEXC: [P
RET

b LT3 bl B
ﬁmfgm
o "7 3]

AHEX: ADD
ARD
ABD
AT
EUB
cp
IR
GUE

1681 ADD
LD

pm
Kol

STRNE:
106: INC
LE

CALL

BINZ

CALL  BCI
Z

ACI

pAY:

NZ

START

Ln #, (FLGP)

ASP
7,KEYE
KEYEC
ASP

NZ

KEYBC
1,4EYB
{FLGP}, A

4,ACK
{Co
#,ALF
%00

P4

HL,HL
HL KL
4L HL
HL, HL
48,

- 16,

£,108
?I
4,1

L&

LD B, (4L}
HL

4, (HL}

XCo

104

- 170 SUPPORT ROUTINES

+ Keyboard break (ESC) check

¢ Debugger pause

; Ascil to binary

; Frint siring
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Fage: 5-2
LEBUS

3 0101
36

370102
28 0104
0 0106
&0 D109
61 010A
62 D10B
63 010C
a4 GilE
65 DI0E
46 O10F
67 0110
48

&9

70 fill
71 0114
72 0117
73

74 iAo

75

76 21X
77 0123
78

79 0128
80 o138
gl 0izB
82  &lap
81 013
84 0133
85 0135
&é

87 0138
gg 0139
g7 013
90 Q13D
71

92 Qi3F
73 0140
74 0141
73 0142
96 0143
97 (144
98 0145
g9 0148
100 0149
101 014m
102 04
103 QUF
144 01E
105 0153

(219

£y

FE 03
38 03
21 FFFF
EB

78

?3

oF

74
9C

a7
£e

21 011A
Ch 00F7

N
£3 5159

w

cn
18
Chr 00D
Ch 4138
38 34

Cl 00A3
Ch 0132
3E 20

CZ G0A3

3 el
[

Loned

i 0140

e |
o B3

0t

[42]

b e B |
D]

bacr ]

OF

oF

oF

Ch 0147
Fi

Es OF
FE 0A
38 &2
Le 07
{8 30
03 O0A3

- 170 GUPPORT ROUTINES

RET

4

ILMT: CF
JR
Lp

LENG: EX
LE
SLEB
LD
LI
SBC

L

L
RET

1]

ERR: LD
CALL
hj

ADRO: CALL

CALL

Lh

CALL
Gr3: Call
§rir LB

Jp

CALL
Lh
IR

DUTH: Lo

QUTH: PUSH
RRCA
RRCA
RRCA
ZRCA
CALL
Bop

RIASC:
ce

T
o

ABD
NUKB: ADD
I

3
£, LENG
HL,-1

DE, HL

A,E

HL, M3GER
STRNG
START

ASCIR  /ERROR/

CALL
gr2

HLOUT

CRLE
HLOUT
Bt
10
5Pt
4,ASF

vn
ALy

AR
QUTH

AL

qUTH

A, (HL)
oF

BIASC
P

AND
10.

¢, NUME
8,7

A, 0
XCO

s
£n
n

; Dump limit

; Output ‘ERROR’

; Butput HL and 2 space

¢ Outpul address

; Output H,L registers

; Output hex formai

; Binary to ascii
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Licengea: INFOSPHERE, INC. 4730 Scuthwesi Macadasm, Portland, DR 97201
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DEBUG - INITIALIZATION AND COMMAND LOOP

1 LSBITL DERUG - INITIALIZATION AND COMMAND LOOP
2 ;
I 0134 32 E0BO INITC: Ll (IFLAGI,A  ; Re-initialization
4 Q159 F3 START: oI ; --— Frogram start -—-
3 0i5A 31 E040 LB 8F,STAK ; Init siack
&  Q15h 3A E080 LE #, (IFLAG} + Check Init fiag
7 0led FEC? ce AW ; Warm start?
g8 0162 2B IR JE 2, FRNPT ; Broif so
3 0ls4 21 2080 INIT: LD L, IBUF ; Else ipitialize by ...
10 0167 06 00 Ln B, H
il 0147 3£ 00 INIT2: Lo (HL1, 0  »». clearing command buffer
13 Qi6R 23 INC HL ;
13 0l4C 10 FE DINZ  INIIZ H
14 (Ql4E ZE L9 LE £,%C9 } ve. setting IFLAG for warm starts
15 0170 32 E080 Lo {IFLAG),A H
16 0173 (D 0049 CALL  INITS :
17 0174 CDb 5002 CallL  CHLF ;
18 0179 21 Q25 L HL,CHSH ; weo 3nd print sign-on message
19 017C CD 00F9 CALL  STRMG :
20 O17F 21 0159 PEMPT: Lo L,5TART ; Aive 3 prompt
21 §182 ES PMUSH  HL :
22 0183 CD g0m2 CalL - CRLF :
23 0184 21 0271 Lo HL, PRI ;
24 0189 £p O0F9 CALL  STRNG ;
2% 018C CD 009B CMND: CALL  XCI ; Read in command
26 QIBF FE 08 cr BEP +  ignore backspace
27 019l 28 F9 Ik Z,CHND H
28 0I%% FE U4 CF it ;
29 0195 3B FS J® {,CHkD H
30 0197 LD 00AZ CALL  X2D ;
3 0i%a CD O1Fs CALL  COMM 3 Vsiid command?
3200190 28 11 IR I,h61 ; Br if noi
33 019F 21 EG&0 Lk HL, IBUF ; Else put in buffer
34 Q1AZ 01 Q030 Lh EL BUFL ;
ImoOsis T Lo {HL7,A ;
36 flae 23 INC HL H
7 01A7 CD 4102 CALL  READ ; Read in parameters
38 GlaA FEOD £ ACK ; No more parapeters?
3% 01aC 28 B0 JB Z,BECOD ; Then go decode command
40 0lAE B K Ri CHND ;
41 H
2 (1B 3E 0B BSi: LD #,BEP + Backspace on bad comsand
43 (iE2 LD G0A3 CALL XD ;
44 QIRS D QUEC CALL ~ BsPC ;
45 (iB8 B B2 IE Chip ;
44 :
47  0ibs 2B RLANK: BEC HL ;
48 QiRR BE CF {HL}
7 OiBC 23 INC HL
30 iR 20 iC I MZ,FULL
3l OiBF CD MEC 852 CALL  EERD

320 0102 CD G0%R READ: LALL il Lozd command huffer
5% GIC5 Ch 0042 CALL  XCo
7

H
B 0ICR 77 LB (L} A

O m EE M cHE D WG wn
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Page: 6-2

B

DERUZ -
35 GIER
36 DICE
a7 fift
38 OICE
39 0LhG
&0 0102
&1 O1D4
62 OlBa
63 0109
64 OLDB
NN
64 D1DD
47 GiIF
48 (4E0
£9
74 O1E2
71 QIES
72 DIEs
73 GliEe
74 GIEY
75 QiR
7E
77 QUEC
78  QIEE
79 DRt
80 LiF3
ai
2 ClFé
87 OiFf
88 QIR
85 GIfD
86 LIFE
87 QiFF
g2 0200
By 0201
g0 Q202
4304
72 0305
75 4206
74 Q207
75 20
96 (209
97
78
9y L204
160 G300
101 0210
g 0213
103 0215
04 021
105 0217
106 0218
147 0214
G310

108

{324

FE- O
o

FE 08
ag 12
FE 20
a8 Eé
38 EC
Ch o0RC
38 E4
70

¥y

28 Ef
23

i3 Ef

L I O e s R L

~03 3 T ETE bms D
L g
<

£33 L3 0
Wl:'\'l'.::"k‘l:l
[on- B e B o 3
Ol
:B; ..':I;:n-

210279
110003
47
18

&7

7E

Pt I T A T T YV B o B g R
R B T Y IR R ' i N |
Ly ]
=~

Y 3R EQED

Ch OiF
21 EG&0
G604
EB

13

14

FE 0B

28 14

FE 20

1Y
Viaden

Wy
RET
ce
IR
e
JR
IR
CALL
Ik

. Lk

Lk
IR
e
i

:
ERASE:

f
ASFO:

COMM:

COML:

-
¥

BECOD

£
B
£p

)

o4 €73 Eoeme
Far B~ - e R )

=yt
o

Lag £ £y B
e R e LT
e~
]

Lh
L
Lk
ARD
L
i
AET
cr
JB
i
LB
i
ib
O
RET

LENREL

CALL
Lh
Lb
EX

T

Aithe

I

ERE

INITIALIZATION AND COMMAND LOOP

ACE
1

BSF
7,ERASE
ASP

7, BLANK
£,READ
HEXC
£,B52
A,L

c

7,852
HL

REAT

CALL  HSPO
Hi

9

” Hiod

o LR IRG

NZ,KEAD

A,ASE
XC0
A,56P
¥Co

HL,<CTBLE-I>
IE,3
B,4
HL,LE
A, (HLY
A

Z

:
NZ,COM
HL

£, (HL}
HL

B, (HL)
4

10%
LSk

Ll &, {IBUF}

COM
HL , IRUF
B,4
DE, HL
IE

4, (IE)

13
- 7,SETUR
agE

BB e BE e MU eu BE R ML kS M e CBE e

BE me wE

Back Space out

a2
#
H
¥
S

3 Commarsd search

u
¥
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Cymric Computer Systems MawMZB-20DEC2

Licensee: INFOSPHERE, INC. 4730 Southuwest Macadam, Portland, OF 97201
Fage: 4-3 (378}

o

¥
; Prompi
0371 0A 43 &F 4D 4D PRI LASCIE  /Compand?/{ACES{ALF:

L

DERUG - IMITIALIZATION AMD COMMAND LOOP

109 021 28 0D IR Z,COUNT
116 0220 1B , DEC IE

111 0221 EN LD f,4

112 0227 8 LF B

113 2324 28 (7 Ir 7,COUNT
114 0224 13 NG IE

115 0227 i LD A, (DE)
116 0228 CD QOEA CALL  AHEX
117 0228 18 B9 Ik 10%

118 '

1190220 0% COUNT: DEC B
120 0228 28 o4 IR 1,5ETUF
121 0230 ES PUSH  HL

122 0231 21 0000 Lh HL,0

121 0274 18 EC , Ik 104

124 : .DGABL LSR

125 :

126 023 78 SETLP: LI A8 :
137 0237 01 0000 Lk BC, G
128 0234 110000 Lh IE,¢
129 0230 FE 04 N 4

130 02IF 28 ¢ A 7,800
131 0241 FE (3 Cr 3

132 0243 20 OF Ix 7,A01
133 0245 PE 02 £p 2

134 0247 28 03 I% 1,402
135 0249 ES BUSH KL

136 0248 C1 POP O

137 0248 Ei POF HL

173 0240 It ALZ:  POF i

139 0240 27 NG HL

140 024 9 RET

141 :

142 024F E5 ADG: PUSH  HL
1470250 21 0000 LD HL,0
184 0353 5 ABi: PUSH  HL

145 0254 06 10 Lh B, 210
146 0356 9 aAnn HL,BD
147 (257 04 00 Lk B,0

148 0259 I POP IE

149 0054 L9 RET

150 ;

151 ; Sign on message

152 o

157 (25 15 50 47 S0 20 CMSG: LASCIR /PCP-GPHEKE DERUGRER/CACK:(ALF)
15 : '

15

[y
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Cymric Computer Sysiems MawMZB-20DECZ

Licensee: INFCSPHERE, IMC. 4730 Southwest Macadam, Portland, 0F 97201
Page: 7 (428

DERUG - COMMAND TABLE

i LSETIL [DERUG - COMMAND TABLE
2 ;

3 ; Table seneration macro

4 ;

3 HACRO TEGEN  $CMD,$ADDRS
& LBYTE  $CHE

7 LHORD  $ADDRS

8 . ENDH

7 ;

i ; Command table

i1 :

12 07t LTBLE: TRGEN  ’A,ABCI
13 027F TESEN ‘B, HEXAR

4 02ed TREEN ‘L, DUMP

13 02eS TBGEN  E,EDIT

16 (268 TBGEN 7, LOOK

17 0288 TREEN  ‘G,EXCT

8 QZ8E TBGEN  “H,LOOK

19 0291 IBGEN ‘I, ICHD

20 03294 TREEN  ‘L,LOAD

31 0397 TBGEN /K, MOVE
220294 TBGEN  g,0UTF

23 0290 _ TESEN  ’R,CHSUM

34 0240 TBGEN  'T,IEST

a5 (283 TBREN  ‘V,VRFY

25 02Aé IRREN "X, XCHG

27 G2 TRGEN  ‘Z,ZERG

38 02C TBGEN  ‘@,BRPT

29 ;

3G G3AF G000 ORD O

3L 03Bl G000 LORD D
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Page:
[ERUG

Pede ot et w00 00 ST e O i G B B
[0S Bl =)

PRI
LR S

e

+

Py
~a

e

B B3 oBa BRI OB B DO b
O BX g €21 B B

0 N

28
39
36
31
32
33
34
33

4
7
38
39
40
41
42
43
44

45

8

0283
0286
0288
02BA
028D
02EE

gact

0262
020

0204

0207

G2CE
028

02CF
0200
0202
G20s

0207
(20a

0203
025D
02E0
02E1

G"}E’.‘

0283
0284
G285
9288
02EA
pIEC
02EF
02F1
02F2

02F3
(2Fa

(437}
- HEX LOABER

C3 G098
FE 3A
2

Ch 020R

47

O G20B
&7

o 02DB
4F

Ch 02DR
26 40

Ch o25R
77

23

16 78
Ch G2hB
18 B0

Ch (2Im

&9

GE 00
Ch Q2ES
07

07

47

o7

4F

Chr 40%E
e 30

FE 04

FA 02F1
bé 47
B

£y

Lt an w8

IIR:

2082

404:

30%:

LSETTL  DEBUG

CALL
Cr
IR
CALL
LB
CALL
LR
CALL
Lb
CALL
IR

CALL
Lk
g
BINL
CALL
I

CALL
RET

LD
CALL
RLCA
RLCA
RLCA
RLCA
LD
CALL
SU
oy
I
St
o
RET

i CALL

dF

Intel format hex loader:

i1
NZ,LIR
408
B,A
40
H,4
40%
L,A
408
NZ,208

40%
{HL3,A
HL

104
408
LIK

404

E MR e R MR CHE MR A Ml U e HE we EN can B e ER e Uk EE M ME o MR R B wE BN cen W can NE wm AR

- HEX LOARER

et character

fod

See if record mark

Br if not and keep trying
Read two chars from console
Put lenqth in F (for DINI)

it

et M5B of load byte

Store

i

et LSE of load byte

Store address

-
i3

et record type

If not type 0, all done

G
8
B

et data from iape
tore dats in memory
usp memory address

Iec B and loop until done

n
&

3t checksum

Then get next frame

Eat checksum

A

nd return

init temporary storage

fi
Shif

g

i3

i
32

rext hex digit
t into upper bits

tore temporary

et next char

fe-asciify

9

Check for -9

Skip if in range

E

lse de-hexify

Add in high order bits

m
i

hen return withoul further checking



HERUG PROK FOR Z80/SPHERE 23-5Sep-83 14:14

Cymric Computer Sysiems MaxMZ8-20DEC2

Licensee: IMFOSPHERE, INC. 4730 Souihwest Macadam, Poriland, 0F 97201
Fager 7 {302

SERUG - ABCIT DUMP

1 LSETTL DERUG - ASCII DUKP
g x

3 ;

4 Q3F7 2B ASCI: DEC HL ; Ascii dump <startsfinish:
3 02F4 F5 PUSH  AF

& Q3FR 7D Lk 4,L

7 92FC B4 Ok H

8 Q3FD 4F Lo L,
g- Q2FE FI PGP AF

i OQ2FF FE 03 (B3 Z
110301 384 IR L,5%
i3 0303 4F LD C.A
130304 23 % INC HL

14 0205 Cb 0102 CALL  BLMT
15 0308 Lp 0125 0% CALL  ADRD
16 030B G4 30 Lh 2,48,
174300 4O ‘ INC £

18 O30E 0D IEC »

¥ Q30F 2005 I NZ,20%
3 4311 1L FREF in g,-1
2t $E B8 10 LE B, 14,
32 Q3 78 04 LD A, 0
23 4317 3 i E

34 0318 8 RET i

3 03% 7E Ll fi, (HL}
36 03iA BATF AND i7F
37 03C tE LEC IE

28 f3p o ING £

2% G3E N HEE £

3¢ 03IF 2B iB IR 2,504
31 032t FE 08 CF RSP
32 0323 2808 JF 1,304
33 0335 FE 0D g #CE
34 (337 2B 0n IR Z,40%
35 0339 FEX L iy
36 032 30 02 i HC, 319
37 0% IE ZE 30%: LD el
35 032F LD 0043 3% CALL  xC0o
Q3% 22 704 INC HL

40 (333 10 El BINZ 208
41 0335 E BEC HL

42 033 2 43%: INC HL

43 (337 (D G0RE CALL  PAUSE
44 (3% 1B QC IR 104
45 ;

46 0330 FE ¢ 3G CP - ASF
47 03I 3B 15 IR C,40%
4 0240 FE 08 cr BEF
49 0342 2| U Ik Z,50%
0 0344 CD 0043 CALL G

1 0347 TE Ll A, {HL
32 0148 7 RLCA

30349 B OF IR KL,
34 (3B IEZE Lr I



DERUG PROM FOR ZBG/SPHERE 23-Sep-83 iéMié

Cymric Cosmputer Systems MaxWI8-200EC2

Licenses: INFOSPHERE, INC. 4730 Souihwest Macadam, Portland, DR 97201
“Page: 7-2 {356)

DERUG - ASCII DUMP

35 0340 CE (0A3 CALL  XCO

34 0350 LD 0132 804 CALL 5P

57 0351 181D JB 70%
i ;

39 0335 CD Oi3F s0%: CALL  OUTM

60 0358 1B F4 IR 80%

61 '

&2 0358 LD 0130 90%: CALL  8P2
63 03sh 18 %



DERUG PROM FOR Z80/GPHERE 23—8&9~83 HM

Cymric Computer Bystems HanMIB-20DECZ

Licenses: INFOSPHERE, INC. 4730 Southwest Macadam, Portland, Ok 97201

Page:
GEBUG

il T S SO I < o B S R S
PE s S P

e ke fote
3 e

o

Pt

M o R )
Lt

[ S N
[E S T

ok
A}

aand

Bt
3 O

ad

&

Led ] Dol £63 a3 €23 B £
ks 01 B3 B o SO £XS

wduf

o Cod Ca3 Gd Lo
<o N O

o
L5 IR

s adue ofSe Wi e
u:msacw.m'g

0

P -4

e
3
52

53

19

5657

- HEX ARITHMETIC & HEX DUMP

g35F
0351
0343
0364
0167
0364
(34h
0370
4373
0374
4379
037C
037F
03861
038z
0393
0384
G383
(286
(0388
0I8%

038C
0380
{38
0391
(394
(397
0298
(399
RN
(3%F
4242
{(3AT
0384
0347
G348
0249
034C
(3L
OZAE
0387
03R2
03R3
(386
(3R7
(384
(3R
{38E
(3RF

oI

Ge i

033

FE (3
3e 29
EB

11 DeFe
Lo 9377
11 FCiB
{0377
i1 FF%C
£n 0377
11 FFFé
on QI7r
11 FFFF
38 2F
E3

1

&1
LI 00A3

21 0704
CO 00F9
£0 0012

ES
Ch 0109
Ch G133
Ch 012
i
E3
Lo 612¢

[ .~ ]

0107

e I I S |
et

[ Bl

L]
¥l

Ch 0120
ER
o 120
22 E083
Ei
EZ
Ch o138
EZ

EZ

24 E08S

E3

;
HEXAR:

BECHL:

DECE:

BIVIn

1042

-SETIL TLERUG

JK
EX

CALL
LR
CALL
LD
CALL
Lo
CALL
Lk
Lh
PUSH
pOp
INC
PUSH
ARl
IR
POF
IF

+ DEC

FUSH
LD
CALL
CALL
FOF
BUSH
CALL
CALL
CALL
EX
EX
CALL
EX
FUSH
CALL
B
FUSH
AL
CALL
EX
CALL
L
POF
EX
CALL
EX
BUSH
L
EX

ce 3
L HEXZ
DE,HL

LD IE,-10000,
ik
DE,~1000.
nIve
[E,~100.
nIvn
DE,-10.
BIVD
IE,~1.

B 00-12
HL

B

A

HL

HL,IE

£, 108

HL

XCo

HL
HL

HL, Y455
STRNG
CRLF

HL

HL

LENS

Sp1

HL3P2
DE,HL
(5P}, HL
HLSP2
IE,HL

HL

LENG

B

HL

HL,BC
HLSE2
DE,HL
HLSP2
{YTEMP} ML
HL
(5P3, 4L
HLOUT
(5P} HL
HL

HL, (YTEHD)
(SP},HL

- HEX ARITHMEIIC & HEX DUMP

; Binary arithmetic (B}

; Decimal ouiput



UEBUG PROM FOR ZBO/SPHERE 23-5ep-83 14:14
Cymric Computer Systems HauMIB-200EC2
Licenses: INFOSPHERE, INC. 4730 Southwest Macadam, Poriland, OB 97201

Pagel 1¢-2
BERUG

5
4
7

oL oen

L2
(=]

39
80
61
62
43
&4
65
&b
&7
68
&9
70
71
73
73
74
75
74
77
78
79
86
81
&2
83

B4

(6193

- HEX ARITHMETIC % HEX DUMP

0304
0ILs
0304
6ac7
0ICA
g3t
03Ln
03CE
03CF
0306
0301
g3k
0305
0Ing

0704

Q3F?
O3FC
O3FF
0401
3404
3405
0406
(407
0408
G407
(400
G40E
0411

i

ES

3

Ch 00D2
06 06
L3

&1

4z

o2

El

L3

Ch 0344
Ch 0133
13 F3

1520 26 41

£y 0102
Ch 6123
46 10
oh QUFF
22

ik

74

B3

L8

Ch 0133
R
Ch QOB
18 E9

2

0

HEX1:

¥
YH56:
.

!
BUKP:

o4

108:

PUSH
PUSH
PUSH
CALL
Lk
PUSH
POF
BEC
RET
pop
PUSH
CALL
CALL
JR

LASCIR

CALL
CALL
LB
CALL
INC
DEC
LD
1}
RET
CALL
DINZ
CALL
JR

DE
HL
EC
CRLF
B,

RC

HL

EC
DECHL
gr1
HEX1

/4

DLKT
ADRD
B, 14,
QUTH
HL
[E
A0

5Pl
104
PAUSE

33

i

AR AR BN/

3 Dump hex (I



UEBUG PROM FOR ZBO/SPHERE 23-Sep-83 1414

Cymric Computer Systems M¥axMIB-20DEC2

Licensee: INFOSPHERE, INC. 4730 Southwesi Macadam, Portland, OR 97201
Page: 11 (649)

DEBUE - EDIT MEKORY

1 (SBTTL DEBUS - EDIT MEMORY
2 ;

7 0413 1R ED0: DEC  IE

4 0414 B EDIT: EX  DEML ; Edit memory (E)
5 0415 CD 0125 CALL  ADRO

§ 0418 EB EX  DEMHL
7 0419 IB 2081 EX  DE,HL
g 0414 CD O17F CALL  OUTH
904G EB BX  DEHL
10 041F 3E 2D 4,
110420 CD 0043 CALL  XCO
120423 21 0000 L HL,O
17 0426 04 01 A

14 0428 CD 009B 308: CALL  XCI

15 0423 28 B ® 7,304
14 0420 4F I LA
17 042F CD 90IC CALL  HEXC
18 0431 79 U AcC
190432 3019 I} HC,408
20 6434 FE 20 P psP

2t 0434 28 iE R’ Z,508
22 0438 FE 0L 0P ACK
2% 043 28 1F R’ I,608
24 0430 FE 08 L BSP

35 043F 28 I3 R’ Z,E00
2% 0440 FE 1E ¢ ESC
7 0442 20 E4 R’ N0
28 0444 05 80$: DEC B

29 0445 28 02 1’ 1,908
30 0447 7D AL
3044 12 L (DE,A
20449 13 5081 L IE
13044 £ 0130 » 5

34 ;

35 0440 CD 00A3 4081 CALL  XOD

3% 0450 47 LI BA

17 0451 CO O0EA CALL  AHEX
00454 1912 B 308

1 :

40 0454 CD 0444 50$: CALL 808

4 0459 18 BE R’ a0

12 ;

43 0453 CD 0444 §0%: CALL 808

44 045E 15 B4 R B



DERUS PROM FOR ZBO/SPHERE 23-8ep-83 14:14

Cyaric Computer Systems MawMZO-20LEC2

Licensee: INFOSPHERE, INC. 4730 Southwest Macadas, Portland, 0B 97201
Page: 12 (690}

DERUG - VARIOUS COMMAMDS

1 LEBTTL DERUG - VARICUS COMMANDG
2 '
3 0440 CL 0109 LOOK: CALL  LENG ; 1 and 2 byte searches (F,H)
4 0443 TE 10%: LD A, (HL)
3 0464 B9 (83 L
& 0445 [C Q44F CALL  Z,204
7 (448 TA L A,h
8 0449 B2 0R E
9 046A CB REI yA
10 0468 23 INC HL
11 04460 1B QEC IE
12 0441 18 F4 JR 104
i3 '
14 O44F 34 EQ&0 20%: LI #, { IBUF)
15 (472 TE 46 cp F
14 6474 2011 Ik NZ,304
17 0474 Ch 0123 CALL  ADRD v Find 1 byte (F)
18 0479 CD 043F CALL  OUTH '
19 0470 LD 130 CaLL  5P2
0 H47F 22 I HL
21 2480 CD 01%F CALL  QUIM
32 0483 ZE IED HL
23 D484 C3 O0EB JF PAUSE
24 H
2% 0487 43 04 I HL  Hunt for 2 byles (H)
6 G4R8 TE Lo fiy (HL)
27 0489 B8 cr B
28  04BA 2B QEC HL
29 048R CO RET N2
30 048C IE [ES HL
1 048D CD 0125 CALL  ABRD
32 04%0 CD 013F CALL  DUTM
33 0493 Cb 4130 gaLL  5P2
34 0498 23 NG HL
35 0497 23 INC HL
36 0498 CL O13F CALL  OUTH
7 04%F 2B DE HL
33 0490 LD QL3F CAL OUTH
37 G49F 03 GOBE JF FAUSE
4 :
41 D4AZ IS EXCT: PUBH  LE ; Buecute (G}
2 (4R L9 RET
43 ;
44 0464 FE M4 ICHE: CF ] ; I command
45 (486 LA 01354 I 2, INIIC ; Initislize or  {D)
46 0489 LB O0L2 CALL  CRLF
7 04A0 4D LD £;L ; input from port (I
48 O4AD T7BER I A, 403
49 D4AF CD (140 CALL  OUTH
30 Q4B 03 0159 IF START
+ '
Z D4ES 4B ‘ ouIP: L £,E ¢ Dutput to port (D
a3 Q4R&  ATED auT {1
54 0488 LZ 0159 JF START



GERUG PROM FOR ZB0/SPHERE 23-Sep-B3 16:14
Cymric Computer Sysiems MaxMZB8-20DECZ
Licenseel INFOSPHERE, INC. 4730 Southwest Nacadawm, Portland, OR 97201
Page: 13 {747}
- KOVE, VERIFY, AND CHECKSUM COMMANDS

DERUG

w3 O3 3 O O Wb G B3 e

P
Ll e}

P P U S S
SO0 w3 O LR s 3 B

b
<3

&

04RE
O4BD
04C0
04C1
0404
0405
2404
0407
4408
04CH
04CL
O4CE
G4ACF
0400
0401
g4n2
(403
0404
0405
0404
0408

G459
G4bA
G4LB
040
ZHI
J4DE
C4LF
04E0
G4E1
04E2
04E3
04E4
DAES
(4E6
(04E7
D4ES

D4ER
04EC
O4EF
04F2
(4F3
(04F4
G4F7
Q4rg
(4F7
(4F4
O4FE
J4FC
(Q4FE

¥
FE 02 HOVE:
f2 oill
E3
Ch 0109
B3
ER
L5
£l
£n 0109
0o

b1

Fi

78 Hui:
02

03

23

1B

78

B3

20 F7

£y

¥
i GIR:
i
El
09
1
2B
o
Gh N

77

0B
2B
1B
74
B3I
2t F7
£

H
FE 02 VEFY:
a2 6111
£h 01ce
08 10%:
EE
L4 O4FF
33
3
iB
74
:x4
20 F4
e

.SETIL

cp
JF
PUSH
CALL
PUSH
EX
PUSH
POF
CALL
IR
poP
FOP
LD
Lk
INC
INC
REC
Lo
OR
IR
RET

ity
PUSH
FOP
ADD
Pop
[EC
DEC
LE
Lk
fEC

nae

[EC
LD
O
IR
RET

9y
ki
CALL
LB
Ce
CALL
IND
NG
BEC
LD
R
Ik
RET

IERUG

-
v
a8

NC, ERR
HL
LENG
IE
IEHL
2

HL
LENG
NC,GIR
IE

AF

A, (HL)
(BC) 4
B

HL

IE

4,0

E

NZ, MV

NC,ERR
LENG
A, {BC)
{HL}
NZ, 204
HL

BC

[IE

A, B

NZ, 104

- MOVE, VERIFY, AND CHECKSUM COMMANDS

; Move memory (M)

; Yerify memory (V)



DEBUG PROM FOR ZBO/SPHERE 23-Bep-83 14114

Cyaric Computer Systems MauMIB-20REC2

Licensee: INFOSPHERE, INC. 4730 Southwest Macadsm, Portland, DR 97201
Faqe: 13-2 {801}

DERUE - MOVE, VERIFY, AND CHECHSUM COMMANDSE

a3 :
36  OAFF CD Q125 20%: CALL  ALDRD
37 050 CD O13F CALL  DUTH
8 0305 CD 0130 CalL  5P2
59 0508 04 Lo 4, (BD)
&G 0507 Ch 0140 CALL  DUTH
i1 650C C3 OOER JB FAUSE
42 H
43 H
&% Q50F CD 0109 CHBUM: CALL  LENG ; Checksum of memory ([
3 0312 OE 00 il £,0
b6 0514 79 % LI 8,
7 QalT B4 ADD &, (HL)
68 0516 4F LE £,A
49 0517 23 INC HL
70 (518 1R IE DE
71 0519 7A LE Al
72 0314 B3 R E
Z O5iR 20 F7 I NZ, 5%
74 051D [D 00DZ CalL  [RLF
75 g5 79 L #,C
4521 €3 0140 Jr QUTH

]
=



DEBUG PROM FOR Z80/SPHERE 23-Sep-83 14116
Cymric Computer Systems MaxMZB-20DEC2
Licenses: INFOSPHERE, INC. 4730 Southwest Macadam, Portland, OF 97201

Page:
DERLG

w3 O ST O~ L5 o B B e

P el
[ AL R

bt
n

R S S S
Gl v i o S B = 8

B3 r
e

%]
B

Ll CoF B3 B3 B3 B b3 B
B ETy 3 OO O L e B

[ 2%

e whe Dod Gl Bad 3 D23 €T L3
B3 e €3 3 €0 W3O LT e 01

43
44
45
46
47
44
49
0
FH
£n

i

2y
uz

34

14

0524
(527
0524
0520
0528
452F
4530
0533
0534
0535
0536
(537
0538
0334
0530
053E
053
0540
0541
0542
0545
(544
0547
0544
(54R
0540
0540
054E

OSEG

933
0554
0555
4358
0559
055A

SEn

f)
£
D
o

i b ET3OETH

s Ay B A |
e Os 0L

[ R o e T o]
L B S
O~Chi:l’;-‘
D

poe e v
£
3 oEd co

&

£
e B
Lo & |

e ]
[LL I N

< oeDs Ch £D3
LR e Ln on

0574
057

-3

{(823)
- MEMORY TEST

Ok 6109
01 SASA
Co 056F
£5
ES
i
Ch 054F
70
22
1B

78

B3

a0 F&
Ch OGEE
I

Ei

€1

ES

ik

Ch 056F
7E

B8

£4 0350
23

1B

7A

8z

20 F2

21 E083
34
oo
LT 037
)

[0 & 1

L B I B B |
Lac i s R e |

C3 0140

78

Eé B4
a7

EA 0377
37

79

COMMAND

TLoP:

LOP:

'
MERR:

RNDH:

10%:

.5BTTL

 CALL

L

+ CALL

PUSH
PUSH
PUSH
CALL
LD
INC
DEC
LB
Or
IR
CALL
POR
POP
ity
PUSH
FUSH
CALL
LD
CF
CALL
ING
DEC
LD
oRr
IR
Lk
NG
PUSH
CALL
pop
POP
poP
ik

PUSH
CALL
CALL
LD
CALL
CALL
pop
JE

Ll
HNI
AND
JP
&Cr
Lk

DE3UG - MEMORY TEST COMMAND

LENG
BC, %5A54
RNDH

B

HL

IE

RNDH
(HL), B
HL

IE

A0

E
NZ,TLOP
PAUSE
IE

HL

B

HL

D

RNDH

A, (HL)
B
NZ,MERE
HL

IE

A,0

E
NZ,RLOP
HL, TCNTR
{HL)

5

7, TESTH
i

IE

HL

CYCL

A
PAUSE
ATRO
I
ouTH
SE2
AF
auTH

AR
%54

A

PE, 104

; Memory test (1)

3 Error found

s
¥

Psgudo-randon number generator



DEBUG PROM FOR ZB0/SPHERE 23-Sep-83 14:14

Cymric Computer Systems HaxMZB8-20DEC2

Licensee: INFOSPHMERE, INC. 4730 Southwest Macadam, Portland, 0R 97201

Fage: 14-2

DERUG

55
54
57
58
59
al
&1
&2
43
&4
85
&6
57
&8
&9
70

7

(877)

- HEMORY TEST COMMAND

0578
G577
0574
DE7R
0s7C
0370

057E
0381
{583
0584
0587
0584
4580
0390

0392

17
4F
78
17
47
ce

34 E084
L6 01
a7

32 E084
Ch 0140
21 0593
£h Q0F9
C3 o002

[

kLA
LD
Lk
RLA
LI
KRET

ADLD

DAA
Lo
CALL
Lk
CALL
i3

Lo A, {DECNR)

(DECNE} A
OUTH

HL , NS5
STRNG
CRLE

06 20 54 45 57 NMSG: .ASCIB / TESTS/

; Test counter



DEBUG PROM FOR Z80/SPHERE 23-Sep-83 1é:14

Cymric Computer Systems MaxMZB-20DEC2

Licensee: INFOSPHERE, INC. 4730 Southwest Macadawm, Portland, OF 97201
Page: 15 (894}

DEBUG - EXCHANGE AND FILL MEMORY COMMANDS

1 .SBITL [DEBUG - EXCHANGE AND FILL MEMORY COMMANDS
2 s

3 0594 FE 02 ACHS: CF 2 ; Exchange memory (X}
4 0590 2 011l Jp NC,ERR

g 039F CD 0109 CALL  LENG

& 05A2 0A 104: LD A, (BC)

7 Q3AZ F3 PUSH  AF

8 03A4 7E LD f, (HL)

g 05A5 02 L (EC),4

10 0586 FL POF AF

11 0547 77 LB {HL) ;A

12 0548 23 INC HL

13 (5A9 02 ING BC

4 05AA 1B BEE [IE

15 05AB 7% Lh A,

16 Q5AC B3 Ok E

17 (OSAD 20 F3 I8 NZ,10%

18 O54F CF REI

4 2

2 ;

3l O3B0 Cb 4109 ZERG: CALL  LENG + Fill memory (I}
22 (5m 7 104: LD (HL3,C

33 4Sha 322 INC HL

24 (G5BT iR [EC IE

35 SR 7A Lk A, 0

26 Q5R7 B3 or E

A7 O5RE 20 F9 IR NI, 104

3E  O5BA L9 RET



DEBUG FROM FOR ZBO/SPHERE 23-8ep-83 14:16

Cywric Computer Systems Max¥I8-20DEC2

Licensee: IMFOSPHERE, INC. 4720 Southwest Macadam, Portland, OR 97201
Fage: 14 (922}

[EBUG - BREAKPOINT COMMANDS

1 .SPTTL DEBUG - RREAKPDINT COMMANIS
N .

= L

3 0006 BRKH = "HR BREAK
4 0008 BRKL = "LE BREAK
5 ;

6 LENARBL L5B

7  0SBE FE 04 BKPT: CP 4 ; Set breakpoint (8)
§ (05BD 28 27 IR Z,30%

9  OSEF IS pusH  DE

10 0500 34 E082 LE A, {(FLBBE)
i1 0503 87 0K 4

12 (504 28 02 IR Z,204

13 05C6 CD 05F2 CALL  RESBP
140559 Bt 20$: POP HL

15 05CA 22 E0B6 LI {BSICR),HL
16 080D 7C LD A

17 05CE S i L

18 0SCF 28 15 Ik Z,304

19 030 11 E0E2 Lo IE,FLBEF
20 0504 12 LD (E3, A

21 0505 13 NG IE

22 05D6 7R LD A, (HL}
230537 12 LD (1B),4

24 0508 36 CD LD (HL)  4CT
% 05DA 23 I HL

26 05hF 13 i IE

7 05 7B LD A, (HL)

28 0500 12 LD (IE) A

29 OSIE 3608 LD (HL},BRKL
30 0SEC 23 N HL

3 05EL 13 U
120582 7B LD A, {HL

I3 0%ET 12 LD (0B} ,4

34 0584 I8 04 Lo (HL} , BREH
35 05E& 21 0M4E 04: LD HL,M38EP
34 05E? D 0OF% CALL  STRMG

37 QSEC 24 E086 hi HL, (RSTOR}
38 0SEF C3 0138 IF HLOUT

39 ;

40 05F2 24 EOBS RESEF: LE HL, {BSTOR)
41 0SP5 11 E082 LD IE,FLABP
42 [5FR AF XBE A

47 05P9 12 LD {DE}, A

4 05PA 13 W I

45 OSFE 04 03 Lo B3

4 O3FD 1A 404: LD 4,(IE}

47 QSFE 77 LD {HL), A

48 05FF 23 N

49 0400 12 N IE

S0 0401 10 FA DINZ 408

51 0407 AF ~ X0 4
5200804 120 Lo {DE} .4

53 0405 13 M IE

54 Da0e 12 LB {DE},A



[DEBUG FROM FOF Z80/SPHERE 23-8ep-83 14114
Cymric Computer Systems MaxMIB-20DECE
Licensee: INFOSFHERE, INC. 4730 Southwesi Macadaw, Poriland, O0R 97201

Pagel 14-2
[DERUG

LA |

G407

0408
0609
a7 D40A
&G 040D
61 CG40E
62 040F
63 0612
& 0615
65 lb
&6 G817
47 (618
&8 0s1C
&9 Q6IF
70 0630
71 0431
72 (522
7T 0623
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Symbol Table: ACR to ZERD

ACR= fi- IR 409 PRON  EPL 133 PROK
ADRD 135 PROM  HEXAR  35F  PRON  SP2 130 PROM
Al 24F  PROM  HEXD IC  PROM  CSIAK=  EQ4C-
ACl 253 PROM  HEX! 3Ch  PROM  START 159 PROM
AL2 240 PROM  HEX2 38C PROM  GIRNG F7  PROH
AHEX EA  PROM  HLOUT 138  PROM  ICNIR= EOBI-

ALF= A= HLSPZ 120 PROM  TEST 334  PROM
A5CI 2F9 PROM  IBUF=  E040- - IESIN 57 PROM
ASP= 20~ HE Y 404  PROM  ILCP S30 PROK
AUXCMB=  7- IFLAG= E0BG- TXBE= 4~
AUXDAT= 6 INIT 144  FROM  VERFY 4EA  PROM
BIASC 147  PROM  INITC 156  PROM  WORK=  EQO0-
BKFT SER PROM  INII 69  PRON  WR3= 3-
BLANK  1BA  PROM  INITZ 147  PROM  HR4= 4-
BREAK  40B  PROM  KEYB 9  PROK  WRE= 3=
BRKH= & KEYEC AE  PROM  XACHG 3% PROM
BREL= g LER 283 PROR  XCI 78 PROM
REP= 8- LENG 109 PROM  XLO Az PROK
BSFQ iEC  PFROE  LOAD 2F3  FRON  YMSS 3bA  PROM
BSTAK= E&0- LOOK 460 FROM  YTEMP= EQE3-
RSTOR= E084- MASKZ=  E0- ZERD 5Bl PROM

sl {E0  PFROM  MASH4=  44-

RS2 {EF  PROM  MABKE=  CO-

BUFL= 20 HERR gl PHOM

CHEUM  S50F  PROM  MOVE ARE  PROW

O 180 PROM  HMSGRK 438 PROM
_CHgh 23 PROM  MSGEP 64 FRIM

CHEHD= &= HSGER 114 PROM
CNDAT= 4- M1 4CF  PROM
COLD ¢ PROM  MVZ 40 PROM
COmm 1Fa PROM  NMI &6  FROM

CoM1 1IFR PROM NHSG 373 PROM
COUNT 22D FROK  ANUMB i1 PROM
CRLF b2 PROM  OUTH 140 - PROM
CTELE  27C PROM QUM 13 PROA

CIti= 7- QuTE 483 FROM
LI0d= A- FAUSE ER  PROM
CYCL S3h  PEDM  PRMPT  I7F FROM
DECHL 344 FROM PRI 271 PROW

BECMB= E084- 601 36 PROM
DECOR 3204 PROE  EREAD itz PROM
DEC2 376  PEOM  RESEP  ZF2 PROM
RIVE 37F  PROM  RESET= 1§~

BLHT 102 PROM RLOP 42 PROM
NP JF¢  PRON  RMDH S6F  PROM
EpIT 414 PEOY REIL g8 PROM
EB¢ 413 PROE  RELZ 10 PEOM
ERASE  1EZ2  PROM  REIZ i FROM
ERR 111 PROM  RST4 26 PROM

ESL= - REIZ 28 PROM
EXCT 442 PROM . RSTS 30 PROM
FLGRP= E082- - RET7 35 FEOM
FLGP=  EQB1- . R¥BF= i-

FULL  IDE  PROM  SETUP 234 PROM
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Program Sections

Sector Bytes Words Attributes

<. ABG.: G g OVE ABS GEL RW LI
L 0 0 CON  REL LCL [RDI LI
<PROM: 478 @28 [CONI ARS [LCLI RE LD

Total Free Tables Linked Biocks Errors

2578 1488 1042 48 2 o
,PRO¥, PROK=PRON



