
o
Z-80 D isAssembler

I NTRODUCTION
v= 

The Z-80 DisAssembler is a prograrnm' ing aid for  the documentat ion of  hand-
coded nach ine  language programs.  As  such,  i t  can  a lso  be  a  use fu l  learn ing  too l
for  someone who' is upgrading from an 8080 based system to a Z-80 based system.

The Z-80 D isAssembler  i s  somewhat  more  than jus t  a  typ ica l  d isassembler .
I t  has  a  number  o f  capab i l j t ies  wh ich  shou ld  be  use fu l  in  the  documenta t ion  o f
p rograms.  I t  w i l l  opera te  in  e i ther  the  sp ' l i t -oc ta1  mode or  the  hexadec imal
mode.  0u tpu t  i s  genera ted  fo r  e i ther  v ideo-mon i to r  based sys tems or  p r in te r
based sys tems.  I t  w i l l  read in  and decode a  casset te  tape w i th  unknown con-
ten ts  and,  f ina l ' l y ,  accept  an  appropr ia te  o f fse t  address  fo r  use  in  the  decod ' ing
process  to  fac i l i ta te  read ing  the  ou tpu t .

The cornmands fo r  the  Z-80  D isAssembler  fa l l  in to  th ree  ca tegor ies  o r  g roups :
DECODER opt ions  wh ich  cont ro l  the  type  o f  ou tpu t ,  D ISPLAY opt ions  wh ich  cont ro l
the  number  base o f  the  ou tpu t  and SET-UP opt ions  wh ich  are  used in  the  prep-
a ra t ion  p rocess  p r io r  to  d isassembl ing . .

When the  D isAssemb' le r  p rogram beg ins  execut ion  the  fo l low ing  "shopp ing-1 is t '
shou ld  appear  on  the  ou tpu t  dev ice :

\1

*  S E L E C T  o P T I o N  1 1

f i  =  A S C I I  C H A R A C T E R
! = D U M P g B Y T E S / L I N E
$  =  S Y M B O L I C  I N S T R U C T I O N S

Q  =  O C T A L  M 0 D E
| l  =  H E X A D E C I M A L  M O D E

ff = READ PROGRAM TAPE
! '  =  S E T  R E L A T M  O F F S E T
!  =  T t t -MON I  TOR OUTPUT ONLY
P  =  T V - M O N I T O R  A N D  P F I N T E R
?  =  P R I N T  C O M M A N D  L I S T

C O4MAN D=

The "shopp ing-1 is t "  w i l I  be  ou tpu t  on ' l y  once  au tomat i ca l l y ,  to
copy  s ' imp ly  key  a  ques t ion  mark .

N0TE:  A l l  inpu ts  to  the  Z-80  D ' i sAssembler  a re  te rmina ted  w i th
re tu rn  (01S o r  215  0c ta1 ;  AD or  8D Hexadec ima l ) .

ob ta i  n  ano the r

a  ca r r i age -

r'n\
\i/ ^
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DECODER OPTIONS

The Z-80 DisAssembler has three di f ferent decoder opt ions to provide as
much f lex ib i l i t y  as  poss ib le  to  the  user .  In  a l l  th ree  op t ions ,  whenever  a
memory  address  is  d isp layed,  i t  i s  shown accord ing  to  the  cur ren t  se t t ing  o f  the
d isp lay  op t ion  (e .g . ,  sp l i t -oc ta l  o r  hexadec ima l ) .  L ' i kew ise ,  s ince  addresses
must f i rst  be entered speci fy ing which areas of  memory are to be decoded, the
input  addresses  must  be  en tered  accord ing  to  the  cur ren t  d isp ' lay  op t ion .

Whenever  the  user  se lec ts  one o f  the  DEC0DER opt ions ,  the  D isAssembler
w i l l  reques t  a  ser ies  (up  to  16)  o f  s ta r t ing  and end ing  address  va lues .  The
user  then en ters  pa i rs  o f  s ta r t ' i ng  and end ing  addresses  in  the  appropr ia te
nota t iona ' l  fo rm depend ing  upon the  DISPLAY opt ion  in  fo rce .  The input  i s  checked
to  de termine tha t  the  keyed d ig i ts  a re  va l id  fo r  the  cur ren t  DISPLAY opt ion  and
tha t  the  end ing  address  is  g rea ter  than the  s ta r t ' i ng  address .  I t  i s  poss ' ib le  to
over lap  areas  to  be  d isp layed.  The D isAssembler  w i l l  con t inue to  reques t  STADDR
and NDADDR pa i rs  un t i l  16  pa i rs  have been en tered  a t  wh ' i ch  po in t  i t  goes  in to
automat ic  execut ion .  Shou ' ld  the  user  w ish  to  en ten  less  than 16  pa i rs ,  a  response
of  C/R (Car r iage-Return)  to  a  STADDR request  w i l l  in i t ia l i ze  the  execut ion .

Samples of  address pair  entry are shown with each of  the DECODER opt ion
descr i  p t i  ons  .

A  -  ASCI i  Charac ter :

The ab i f i t y  to  see the  conten ts  o f  memory ,  o ther  than as  a  s t ra jgh t
jump or  symbol ic  d isassembly ,  i s  o f ten  use fu l .  The A-ASCI I  Charac ter  op t ion
produces a forrnatted i is t ing of  the ASCII  character contents of  memory.  This js
helpfu ' l  in determing the contents of  memory when they are to be pr intable
charac ters .

The D ig i ta l  Group (DGI)  TV charac ter  genera tor  ROM wi l l  genera te  a  "p r in t -
ab le"  charac ter  fa r  127 o f  the  128 ASCI I  charac ter  va lues .  However ,  some o f
these  va lues  have  o ther  mean ings  such  as  l i ne - feed ,car r iage- re tu rn ,  de ' le te ,  e tc .
To  fac i l i ta te  an  ana lyses  o f  the  conten ts  o f  memory  in  ASCI I ,  these spec ia l
charac ters  and the  "spare"  charac ter  w i l l  be  d_es ignated  as  a  two-charac ter  p r in t -
out in lower-case for those bytes where the 2i  Ui I  is  zero and upper-case when
i t  i s  one.  These charac ters  wou ld  appear  as  fo l lows:

27  = I
GRAPHIC OCT/HX GRAPHIC

LINE FEED
CARR RETN
BACK ARROW
SPACE
DEL ETE

CHARACTER
27 =g

OCT/HX

414/0c
atslgD
433/rB
440/20
777 /7F

l f
c r
ba
sp
d t

214/8C
zrs/80
233/98
246/Ag
277 tF t r

LF
CR
BA
SP
DL
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Ail
g raph i  cs

other characters are Dninted to the TV-monitor
preceeded by a space when 27=6 or preceeded by

27=A

as the i r  appropr iq te
a  dash ( - )  wheh 27=! :

27  = I
CHARACTER OCT/HX GRAPHIC OCT/HX GRAPH I C

ft

a
A

a
wt/ 4r
74I/6r
455/2D

3AL/Cr
341/Et
255/ AD

-A

t:

Hardcopy pr inter-dr iver rout ines perform a
dev ice  does  no t  have the  appropr ia te  g raph ic  in
case a lphabet ics  on  a  TTY.  Typ jca l l y ,  an  ASCI I
a rea  o f  the  D isAssembler  wou ld  appear  as  fo1 lows

c lose  subs t i tu t ion  when the
i ts  charac ter  se t  such as  lower -
d isp lay  o f  the  "Shopp ing  L is t "
on  an  ASCI I  TTY ASR-33:

C OMI'1AN D= C
C Cl{ti AN D= A
STADDR=030300
NDADDR=031157
STADDFT=
030300  - .  sP
0303 t  0  - L  -E
030320  -T  - r
030330  -<
030340  -E  -R
030350  -0  - l ' I
030360  SP  -=
030370  sF '  - c
03 r000  -E  -R
03 t0 r0  -u  -M
03 t020  -T  -E
031030  cn  - s
03 t040  -B  -0
0310s0  - s  -T
031060  - l r  - s
031070  - r  - s
031100  -0  - r ,
03 t  I  l 0  ->
c3 l120  - c  -T
031130  -E  cE
03 t  t 40  - x  -A
03 i l s0  -L  sP

S P  S P  - +
- c  -T  sP
-  O . I \J SP
S D  - D  - E

S P  S P  - O
- S  S P
S P  - A  - S
- H  - A  - F .

C R  - D  S F
. P  S P  - 8
-s  - /  -L
S P  - =  S P
- L  - I  - C
- R  - U  - C

C R  S P
- ! - J  - L  - A

- T  - I  - O

C R  - O  S P
- A  - L  S P
- H  S t r  - =

- l 1  - 0  - D

S P  - S

S P  - O
- t  c R
-c  -0

- A  - C
- =  S P
S P  . B
-  I  -n !
- S  - Y

S P  . I
- T  - I

. Y  S P
-l\,1 - -)

- =  S P

) r -

. I  - M
- F  C R

- E
- P

S P
- D
. I
- A

- E
- M
- tJ
- 0

S P
S P

- D
- E

" A

COMMAND=H
CSTMAND=A
STADDF= I  8C 0
N D A D D R =  I  9 6 F
STADDR=
I S C O  - .  S P  S P
r8c8  -L  -E  -C
t8D0 -T  - I  -0
t  8 D 8
I S E O  - E  . R  5 P
t 8 E 8  - 0  - N  - S

l 8 F 0  S P  - =  S P
r 8 F 8  S P  - C  - H

r 9 0 0  - E  - R  C R
r 9 0 8  - U  - M  - P

l 9 t 0  - T  - E  - S

I 9 I 8  C R  - S  S P
t e 2 0  - B  - o  - L

t 9 2 8  - S  - T  - R

t 9 3 0  - N  - S  C R
t 9 3 8  - r  - S  - P

t 9 4 0  - 0  - P  - T

t 9  4 8
1 9 5 0  - c  - T  - A

I 9 5 B  - E  C R  - H

1 9 6 0  - x  - A  - D

t 9 6 8  - L  S ! '  - M

S P  . *
. T  S P
-TJ  SP
- D ' L

S P  - O

S!'
- A  - S
. A  - R
. D  S P
sP -8
- /  - L
- =  S P
- I  - C
-u -c
sP  -<
-L .A
-  I  - 0
-O  SP
-L  SP
SP -=

-0  -D

. S  - E
- 0  - P

C R  S P
- 0  - D
- T  . I

C R  - A
- I  - I
- c  -T
>t-,
- B  - Y
- N . E
- Y  - M
- I -I.J
- I  - 0

S P  - D

S P  S P
- S  S P
S P  - O
-o  -D
- H . E
- M  - A

C R

S P
S P
- *
-c
- P

- A
- =

S P
. I

S P
. T

-u
- =
- M

S P
- I
- E
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D-DumpSBytes /L ine :

The DUMP decoder  op t ion  prov ides  the  capab i l i t y  to  examine the  conten ts
o f  memory . in  i t s  raw fo rm.  DUMP wi l l  d ' i sp lay  in  e i ther  sp l i t -oc ta1  or  hexadec imal
no t i i i on- (depend ing  upon the  cur ren t  se t t t 'ng  the  o f  DISPLAY opt ' ion)  tne  conten ts
of selected memory areas.

Un l ike  the  o ther  DECODER opt ions ,  DUMP's  ou tpu t  var ies  depend ing  upon whether
the  D isAssembler  i s  d r iv ing  the  TV-Moni to r -on1y  or  whether  a  hard  copy  js  be ing
produced.  In  the  TV-Moni to r -on1y  mode,  the  address  o f  the  f i rs t  by te - in  a
bUNpeO oc tad  appears  on  one l ine  and the  DUMPed va lues  on  the  nex t .  In  the  hard-
copy  mode,  the  iddress  and the  da ta  a re  a l l  on  one l ine  on  the  hardcopy  dev ice .

A sample of  a DUMP of the same area of  memory as dispiayed by the ASCII
DECODER is  as  fo l lows:

C OI1MAN D= 0
C OMMAN D= D
S T A D D I ? = 0 3 0 3 0 0
N D A D D R = 0 3 1  1 5 7
STADDR=
030300  256
030310  3 r4
030320  324
030330  274
030340  30s
0303s0  3 r7
030360  240
030  37  0  240
031000  305
03 r  0  r  0  32s
03 t020  324
031030  2 t s
031040  302
03 t050  323
031060  3 r6
03 t  070  3 t  I
031100  3 r7
03 t t t 0  276
n ? t  r t n  ? n ' r

03t  r30  30s
03r  140  330
031rs0  314

240 240 240
30s  303  324
3 l l  3 l ?  3 r6
274  240  304
322 240 240
3 t6  323  240
275 240 30 r
303  3 r0  30 r
322  2 t5  304
3 rs  320  240
305  323  257
323  240  21s
3 t7  3 t4  3 l t
324  322  325
323  2 t5  240
323  320  314
320  324  3 r  r
2?6  2 t5  317
324  30 t  3 t4
2 t5  3 r0  240
301  304  305
240  3 r5  3 t7

252 240
240 240
240 252
30s  303
3 t?  320
276  276
323  303
322  30  r
240  275
27  0  240
3 t4  3 t l
240 323
30  3  24A
303  324
274  274
301  33 r
3 l?  3 t6
240  275
240  3 t5
215 240
303  3 r  I
304  305

323  305
3 t7  320
2 l  5  240
3 t7  30  4
324  3 t t
2rs  30r
3 t  I  3 l  I
303  324
240  304
' l n t  1 ?  |

3r6  30s
33r  3 r5
31r  3 t6
3 l  I  3 r7
240  304
zalu 240
323 240
240  317
3 t?  304
310  30s
315  30 r
2 t5  000

C 0[1MAN D=H
C CtlllAN D= D
S T A D D R =  I  8 C 0
N  D A D D R =  I  9 6 F
STADDR=
I S C O  A E  A O  A O  A O  A A  A O  D 3  C 5
l 8 c 8  c c  c 5  c 3  D 4  A 0  A 0  C F  D 0
I S D O  D 4  C 9  C F  C E  A O  A A  B D  A O
I B D S  B C  B C  A O  C 4  C 5  C 3  C F  C 4
t 8 E 0  c 5  D 2  A 0  A 0  C F  D 0  D 4  C 9
I 8 E 8  C F  C E  D 3  A O  B E  B E  B D  C I
t 8 F 0  A 0  B D  A 0  C t  D 3  C 3  C 9  C 9
l 8 F 8  A 0  C 3  C 8  C l  D 2  C t  C 3  D 4
t 9 0 0  c 5  D 2  8 D  C 4  A 0  B D  A 0  C 4
I 9 O 8  D 5  C D  D O  A O  8 8  A O  C 2  D 9
t 9 t 0  D 4  c 5  D 3  A F  C C  C 9  C E  C 5
I 9 I 8  8 D  D 3  A O  B D  A O  D 3  D 9  C D
t920  c2  cF  cc  c9  c3  A0  c9  cE
t 9 2 8  D 3  D 4  D 2  D 5  C 3  D 4  C 9  C F
I 9 3 O  C E  D 3  8 D  A O  B C  B C  A O  C 4
1 9 3 8  C 9  D 3  D 0  C C  C t  D 9  A 0  A 0
I  9 4 0  C F  D 0  D 4  C 9  C F  C E  D 3  A 0
1 9 4 8  B E  B E  8 D  C F  A O  B D  A O  C F
r 9 5 0  c 3  D 4  G l  C C  A 0  C D  C F  C 4
1 9 5 8  C 5  8 D  C 8  A 0  B D  A 0  C 8  C s
1 9 6 0  D 8  C t  C 4  C s  C 3  C 9  C D  C l
1 9 6 8  C C  A 0  C D  C F  C 4  C 5  8 D  0 0
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S -  Symbol ic  Ins t ruc t ion :

Genera l l y ,  the  most  use fu l  documenta t ion  a id  fo r  the  hand coder is  a
SyMB0LIC INSTRUCTIbN DisAssembler .  The DGSS Z-80 D ' i sAssembler  SYMB0LIC INSTRUCTION
opt ion decodes the contents of  memory into a c lose rep' l ' ica of  what the input to
t i re  Z -80  Assemble r  wou ld  be . . .assuming ,  o f  course ,  the  the  Assenrb le r  inpu t  spec i f i es
hard-addresses  ra ther  than symbol ic -addresses . . .and,  assuming tha t  the  proper  address
a l ignment  i s  g iven .

Care  must  be  used in  spec i fy ing  STADDR va lues  to  insure  tha t  the  input
address  i s  the  address  o f  the  f i r s t  by te  o f  a  va l id  ins t ruc t ion .  I t  i s ' impera t i ve
to  remember  tha t  in  the  Z-80 ,  a l ' l  256  poss ib le l } te  va lues  are  va l i c i  f i r s t  by tes
for  ins t ruc t ions  and w i l l  be  d i loded as  such.  For  example ,  the  fo l low ing  is  a
decod ing  o f  the  same shopp ing  l i s t  p r in t  a rea  as  is  shown in  bo th  the  ASCI I  and
DUMP mode:

C G'IMAN D= O
C CI'IMAN D= S
STADDR=030300
NDADDR=030377
STADDR=
030  30  0  256
03030  |  240
030302  240
030303  240
030304  252
03030s  240
030306  323  30s
030310  314  30s
030313  324  240
0303 r6  317
03031?  320
030320  324  3 t l
030323  316  240
030325  252
030326  2 rs
0  30  327  240
030330  214
03033 r  274
030332  240
030333  304  305
030336  317
030337  304  305
030342  240
030343  240
030  344  317
0  30  34s  320
030346  324  3 t  I
030351  3 r6  323
030353  240
0303s4  276
0303s5  276
0  30  3s6  215
030357  30  r

d i g i t a l  g roup

X O R
AND
AND
AND
X O R
A N D
OUT

3 0 3  C A L L
240 CALL

R S T
RET

3 I 7  C A L L
A D C
x 0 R
A D C
AND
^ h

C P
A i t  h

Hj\J lJ

3 0 3  C A L L

3 2 2  C A L L
AI] D
A N D
n - +

R E T
3 I 7  C A L L

A D C
A N D
C P
C P
 n n
H V U

P O P

( H L )
B

B
L)

B
30s
2 t 3 0 3 3 0 5
N C e  2 4 0 2 4 0
08

N C r  3 1 7 3 1  I
2 4 0

r
B

]-t

E

N Z r  3 0 3 3 0 5
0 8
N Z r  3 2 2 3 0 5
6

0 8
N C
N C . , 3 l 7 3 l t
323
B
( H L )
( H L )
L
Ut/

C0MMAN D= H
COllMAltl D= S
S T A D D R =  I  8 C 0
N D A D D R =  I  8 F F
STADDR=
I S C ( )  A E  X O R  ( H L )
I S C I  A O  A N D  B
I 8 C 2  A O  A T I D  B
I 8 C 3  A O  A N D  B
I 8 C 4  A A  X O R  D
I 8 C 5  A O  A N D  B
l 8 c 6  D 3  C s  o U T  C 5
I 8 C 8  C C  C 5  C 3  C A L L  Z I C 3 C S
l S C B  D 4  A 0  A 0  C A L L  N C , A 0 A 0
tScE cF  Rsr  08
I S C F  D ( }  R E T  N C
I S D O  D 4  C 9  C F  C A L L  N C r  C F C 9
I 8 D 3  C E  A O  A D C  A O
I 8 D 5  A A  X O R  D
I 8 D 6  8 D  A D C  L
I 8 D ?  A O  A N D  B
I 8 D 8  B C  C P  H
I 8 D 9  B C  C P  H
I S D A  A O  A A ' D  B
I S D B  C 4  C 5  C 3  C A L L  N Z E C 3 C 5
I S D E  C F  R S T  0 8
I S D F  C 4  C 5  D 2  C A L L  N Z , D 2 C 5
I 8 E 2  A O  A N D  B
I 8 E 3  A O  A N D  B
I 8 E 4  C F  R S T  0 8
I 8 E 5  D O  R E T  N C
I 8 E 6  D 4  C 9  C F  C A L L  N C ,  C F C g
I 8 E 9  C E  D 3  A D C  D 3
I S E B  A O  A N D  B
I S E C  B E  C P  ( H L )
I S E D  B E  C P  ( H L )
I S E E  8 D  A D C  L
I S E F  C I  P O P  B C
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0bv jous ly ,  un less  the  computer  has  a  very  la rge  memory ,  the
s i ted  on  the  preced ing  page are  no t  in  an  ins t ruc t ion  area  o f  memory .
a  ba tch  o f  pseudo-source  code,  l ' i ke  the  preced ing  example ,  i s  a  good
there  are  some ASCI I  charac ter  cons tan ts  (w i th  2 /=7)  p resent  wh i le  an
random group of  LD r , r  type cormands with the B, C and D register5 as
ind ica te  the  presence o f  s t r ings  o f  ASCI I  charac ter  va lues  w i th  27=A.

exampl es
Actua ' l  1y ,

c l  ue  tha t
apparent ly
des t i  na t i  ons

Prov id ing  tha t  the  user  knows what  i s  be ing  decoded,  there  is  usua l ly
no  prob lem except  where  da ta  i s  mixed w i th  ins t ruc t ions .  A l though Z-80 jns t ruc-
t ions  vary  in  length  f rom one to  four  by tes  long,  a  ma jor i t y  o f  the  ins t ruc t ions
in a given program tend to be one or two bytes long and, therefore,  even when
the  DEC0DER gets  ou t  o f  synchron iza t ion  w i th  the  program i t  w i l l  usua l l y  rea l ign
i tse l f  w i th  a  few by tes .

The fo1 lowing  are  examples  o f  decoded SYMB0LIC INSTRUCTIONS.  I t  i s  the
sec t ion  o f  the  D isAssembler  wh ich  ana ' l yzes  the  conrnand wh ich  the  user  en ters :

C OMMAN D= O
C O,IMAN D= S
S T A D D R = 0 1 2 1 0 0
N D A D D R = 0 1 2 1 3 0
STADDR=
012100
0r2103
0 t2 t05
0 l2 l l 0
0 t2 l  r  l
0 l 2 r t 3
0 t2 l t 4
0 t2 r l s
0 t2 r t 6
0  r2 r20
0  t2 t23
012 t24
0 t2 t23
0 t2 t26
0  t 2 t2?
0 t2 r30

0 7 2  3 1 0  0 1 0  L D  A r ( 0 t 0 3 t 0 )
0 0 6  0 t 2  L D  8 , 0  I  2
0 4 1  0 3 0  0 3 2  L D  H L r  0 3 2 0 3 0
2 7 6  C P  ( H L )
0 5 0  0 t 0  J R  L 0 t 0  * 0 1 2 t 2 3 *

0 4 3  I N C  H L
0 4 3  I N C  H L
0 4 3  I N C  H L
0 2 0  3 7 0  D r J N Z  3 ? 0  * 0 t 2 l t 0 *
3 0 3  0 4 6  0 t 2  J P  0 1 2 0 4 6
0 4 3  I N C  H L
1 3 6  L D  E . ' ( H L )
0 4 3  I N C  H L
126 LD D.r (  HL )
3 5 3  E X  D E ,  ( H L )
3 5  t  J P  ( H L )

C Oi.IMAN D=H
COMMAN D= S
STADDR= 0A40
NDADDR= 0A58
STADDR=
0 A 4 0  3 A  C 8  0 8
0 A 4 3  0 6  0 A
0 A 4 5  2 t  l 8  l A
O A 4 8  B E
0 A 4 9  2 8  0 8
0 A 4 B  2 3
0 A 4 C  2 3
0 A 4 D  2 3
0 A 4 E  I  0  F 8
0 A 5 0  C 3  2 6  0 A
0 A 5 3  2 3
0 4 5 4  5 E
0 A 5 5  2 3
0 A 5 6  5 6
O A 5 7  E B
0 A 5 8  E 9

L D  A r  ( 0 8 C 8 )
L D  B r  0 A
L D  H L e  l A l S
C P  ( H L )
J R  Z T  D 8
I N C  H L
?  l t  ^
I T Y | ! .  N L

I N C  H L
DJNZ F8
JP 0A26
I N C  H L
L D  E . ,  ( H L )
I N C  H L
L D  D ,  ( H L )
E X  D E r  ( H L )
J P  ( H L )

* 0 A 5 3 r

* 0 A 4 8 r 1
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DISPLAY OPTIONS

There are two DISPLAY OPTi0NS provided by the Z-80 DisAssembler:  0CTAL
(mean ' ing  sp l i t -oc ta l )and HEXADECIMAL.  There  is  no  read i l y  apparent  e f fec t  in
select ing one of  these opt ions becuase there is a cal l  for  another conrnand
irnrnediateiy.  However,  the chosen opt jon does cause a f lag to be set which
controls the format of  a l ' l  DUMPed characters.

DUMPed Mode charac ters  inc lude address  components  in  a l l  decode op t ions ,
ins t ruc t ion  op-codes,  operands  and components  in  the  SYMB0LIC INSTRUCTi0N
decode opt ion and, of  course, the contents of  memory in the DUMP opt ion.

The DISPLAY opt ions  are :

0 = OCTAL M0DE

H = HEXADECIMAL MODE

THE SET.UP OPTIONS

There are four SET-UP 0PTI0NS and a
l i s t .  The purpose o f  the  SET-UP 0PTI0NS
the operat ' ion of  the DisAssembler.  [ . l i th
OFFSET command, the conrnands are fair ' ly
the  fo l low ing  example :

special  command in the SET-UP 0PTI0NS
is  to  enab le  the  user  to  man iou la te
the except ion of  the SET RELATIVE

self -explanatory as demonstrated in

R .- READ PROGRAM TAPE

This  command is  used to  read in  an  aud io  casset te  conta in ing  recorded da ta
fo r  subsequent  d isassembly .  The D isAssembler  reads  the  da ta  in to  memory  beg in-
n ing  a t  W4/A0g 0c ta l  o r  lC00 Hexadec imal  .  When the  user  keys  in  R(C/R)  as  h is
command, the Dis Assembler responds as shown in the example below:

C OMMAN D= R
S T A R T  C A S S E T T E  T H E N  ( R E T U R I { )

S T A D D R = 0 0 1 0 0 0
C O}IMAN D= D
S T A D D R = 0 0 1 0 0 0
N D A D D R = 0 0  I  0 0 7
STADDR=
0 0 1 0 0 0  1 2 3  t 2 3  3 0 3  0 0 0  0 0 0  3 0 3  0 0 0  0 0 0

When the  START CASSETTE THEN (RETURN)  message appears ,  s ta r t  the  casset te .
As  soon as  the  tone s tab i l i zes ,  h i t  RETURN.  The program wi ' l l  read in  the  da ta
up to  the  nex t  leader  tone and then re tu rn  cont ro l  to  the  user  by  p r in t ing  ou t
STADDR=.  The user  shou ld  respond by  en ter ing  the  t rue  s ta r t ing  address  o f  the
data  wh ich  was read in  re la t i ve  to  i t se l f .  In  o ther  words ,  i f  the  casset te
which read in is a normal bootstrap load cassette program, respond 00L A0g. The
Dis  Assembler  au tomat ica l l y  computes  a l l  o f  the  requ i red  o f fse ts  to  a l low the
user  to  spec i fy  s ta r t ing  and end ing  addresses  re la t ' i ve  to  the  da ta  ra ther  than
to the system.
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F = SET RELATIVE OFFSET

In  order  to  D isAssemble  da ta  w i th  the  cor rec t  rea l  addresses ,  i t  i s  necessary
to  in fo rm the  D isAssembler  o f  the  rea l  addresses  o f  the  da ta  to  be  D isAssembled.
Th is  address  is  a ' lways  g iven re la t i ve  to  the  D isAssembler  read- in  a rea  a t  W4 AA0
0cta l  o r  TCAA Hexadec ima ' l .  Thus ,  to  d isassemble  the  D isAssembler  i t se ' l f  in  s i tu
without reading i t  into the read- in area, set  the relat ive of fset  to A34 000 or
1cfr0.

The example shown below corresponds to the example shown in the READ PR0GRAI4
TAPE opt ion .  In  th is  case,  the  o f fse t  has  been se t  to  034/000.  Not ice  tha t  the
area dumped contains the same data as shown in the READ PR0GRAM TAPE examp' le.

C S'lMAitl D= 0
C Ch,lMAN D= F
S T A D D R = 0 3 4 0 0 0
COMMAN D= D
S T A D D R = 0 3 4 0 0 0
N D A D D R = 0 3 4 0 0 7
STADDR=
0 3 4 0 0 0  t 2 3  t 2 3  3 0 3  0 0 0  0 0 0  3 0 3  0 0 0  0 0 0
CO1MAND=V

V = TV-M0NITOR 0UTPUT 0NLY

The TV-M0NITOR 0UTPUT 0NLY opt ion shuts of f  a l ' l  output to the pr inter and,
there fore ,  speeds gp  lhe  d isp lay  cons iderab ly .  In  add i t ion ,  i t  a l te rs  s l igh i l y
the output of  the DUMP funct ion in the OCTAL M0DE in order to cause the eisnt  

-

da ta  by tes  to  be  shown on one l ine .  The V op t ion  over r ides  the  se ]ec ted  op t ion
at  opera t ing-sys tem-opt ion-se lec t ion  t ime.  The sample  shown be low was pr in ted
by  s ta r t ing  the  D isAssembler  w i th  op t ion  8  wh i le  the  in te rna l  mode o f  the  D is -
Assembler  was V:

C OMMAN D= 0
COMMAN D= D
S T A D D R = 0 3 0 3 0 0
N D A D D R = 0 3 1  1 4 7
STADDR=
0 3 0 3 0 0
2 5 6  2 4 0  2 4 0  2 4 A  2 5 2  2 4 0  3 2 3  3 0 5
0303 r0
3 r4  305  303  324  240  249  3 t7  320
030320
324  3 l t  3 t ?  3 t6  240  252  2 t5  240
030330
214  274  240  304  30s  303  3 t7  304
030340
305  322  240  240  3 t7  320  324  3 l l
0303s0
3 t7  3 t6  323  240  276  276  215  301
030360
240  275  240  30 t  323  303  3 l l  3 l t
030370
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P = TV.MONITOR AND PRINTER

The TV-MONIT0R AND PRINTER opt ion sets a f lag for  the DUMP-OCTAL funct ion
which  causes  the  da ta  to  be  pr in ted  ou t  on  one l ine .  Pr imar i l y ,  i t  enab les  the
pr inter-control- logic in the output program. The P opt ion overr ides the
opera t ing  sys tem se lec ted  op t ion .

Many users wi l l  not  have a pr inter of  any k ind and, therefore,  wi l l  wonder
how this opt ion can be used for them? The best advice which can be given is to
t ry  the  P op t ion . . .espec ia l l y  the  Baudot  vers ion  as  th is  op t ion  s lows down the
output to a good reading speed.

? = PRINT COMMAND LIST

If  you have 1eft  your instruct ions in the other room and cannot remember
what the cornmands are,  type ? for  the l is t .  I f  you can' t  even remember th is,
type anything and the DisAssembler wi l ' l  te ' l ' l  you what to do.
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