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t Learn mochine language and ossembly lanwage.
* Dicipher machine language logic.

* Dynamically debug your machine longuage

$29.95
THIS PACKAGE COllTAlilSr
o USER'S MANUAL
o CASSETTE TAPE CONTAINING:

16K VERSION
32K VERSION
48K VERSION

EQUIPTE}IT REQUIRED:
o TRS-80, LEVEL ll
o MINIMUM OF 16K MEMORY
o DISK DRIVES OPTIONAL
o PARALLEL or SERIAL PRINTER OPTIONAL

PARTIAL LIST OF GOttAllDS: Load disk file, Trace, Slow
motion execution, Full speed execution, Freeze action, Single
instruction execulion, Examine andlor modify memory, Examine
and/or modify register contents, Enable/Disable screen,
Enable/Disable printer, ASCII or Hex display, Full screen
memory display, Line printer commands, elc.
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TRACE-80 TM

I

TRS-90*
MOD 1 TapelDisk Version

TRACE-8O is an interactive monitor that provides you the
ability to dynamically analyze (or single step) machine language
code in both ROM or RAM. This means you can run a step or
freeze action with or without setting a breakpoint. During
execution you can display andlor print the contents of the
registers, the memory location, the machine code executed and
the assembly language mnemonics.

With this capability, TRACE-8O provides you the means for
observing machine code execute because you can start or stop,
run slow or fast and never miss a single action of the computer.

TRACE-8O gives the novice the tool to learn machine code
by tracing programs written by others.

TBACE-8O provides the commercial programmer the
software to dynamically test and debug his programs.

FEATURES:
* For both beginner and advanced programmer.
* More ihan 20 commands.
* Trace-80 is written in machine language.
* Traces both ROM and RAM.
* Tape or Disk operation.
* Model ll Dlsk version available.
* Optionally prints only "Transfer of Control" instructions.
* Full speed, slow speed or freeze execution modes.
* Memory can be displayed/modified.
* Hex, ASCII and mnemonic display modes.
* Printer optional.
* Abreviated or full printer format.
* Set breakpoint in ROM.
* Serial printer output if desired.
* Option of normal screen display, memory display, trace display

or clear screen.
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Copyright (C) 1980, Custom Computer Center
Houston, Texas, All Rights Reserved,

This software is offered on an "AS IS" basis without warranty of any
type"including merchantabjl"ity or frtness for a particular purpose" The
author or authorized d'istributor of this software shall have no
I iabil i ,Ly or responsibil j ty to any customer or any other person 0r
entity with respect to any liab.i'ijty, loss or damage caused trr alleged
to be caused directly or indirectly by l"h"is program 'inc'luding but not
lirnited to any interruption of service, loss of business or anticipatory
profits o.r consequent'ial damages resulting from the use or operation of
this computer program. Unauthorized reproduction of this srrftware is
prohibited and is in violation of United States copyright iaws.
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TRAC[*E0 A Mon'itor with Dynarn"ic Cr:ntrol

I. SENERAL DISCRIPTIUi{ AND PURPOSE OF TRACT-BO

THE TRACE*80 prograni provides a powerful
language prognams res"iding in ROM,

nrotion execution lv"ith screen display
assembly language program execution.

PAGE 2

for debug of trssemblY
RAM. it provide:; a slow
printed record of an

tooi
PR0M cr

and/cr a

TRACE-8O is designed to run under either Model I DOS or LEVEL iln 0r
Model II DOS,

TRACE'8O is an 'invaluable tool for both the new progranmer learning to
program in assembly language as well as the expert progranmer_attempting
to i'ind a bug in hjs latest program, The progranrner rnay easily see the
exact execution sequence of his program along with the value of all flag
bits and registers, Register contents and memory locations may be

easily inspected jn either liexidecimal or ASCII anci modified. Memory may

also be displayed in instrltction mnenionic format"

The TRACE-80 ty'ace pri ri crrut i ncl udes rnemory I ocati on , i ns lructi on

mnemoni cs and reg i stel' lotitents The screen display has; this
jnformation plus ilata pointed to by bhe reg"ister contents. Traced
programs are executed by rel,"rcating and executing eacii jnstruction one
at -a tim* except for jurnlr group anc i:all and return group instrur:tions.
These instruct.jons are "interpreted ancl appropriate transfer of control
performed. This allows tracing routines resjding in ROM or PR0M since
modjficat.ion of the tnaced program metnory is nol requtred.

For each instruction executed or "interpreted, the memory location is
printed first. The instruction opcude is then interpreted and the
correct jnstruct"ion mnen;orrics are printed, Instructjons which may be

executerl are then executeci und transfer of control instructiorrs (e"9.
JP, JR, CALL, RET), are eniLrlateO (j,e. il'the conditjon code is proper'
the Iocation counter is updated). After t.hjs controlled execution or
emu lati r;n, the contents r:f each regi ster of the acti ve regi ster set
(including new PC) is printe.l" The LkT screen is then updated displaying
the next instruction tr.i Lre executed and the process is repeat.ed until
the end address 'is reached"

The TRACE-80 tnace mude also {;auses execution of the prclgram being
traced to be cons'iderably srower than real tinie. This makes it easy to
qui ckly step through a program wh i I e watchi ng e.ich step. Suh'r'outi nes
such as d'isk or cassette re,:d/write ivhich requ'ire real t'ime exerution to
maintain proper tiniing may noi,, however, be traced in slow mot'ion due to
the non-neal time execution" The full speed mr:de of executiqrri which
uses a breakpoint c.oncept must be selected for these sections 01'code"

An exampie of the screen dispiay is >hcwn in figure 1 and an extrmple of
the l'ine printer output is shown in rigure 2.

cusTon coIPUTli clxTlR, lxc.
1 RIGHIS RESi iIVT D



TRACE.SO A Monitor with Dynam'ic Control PAGE 3

AF
BC

DT

HL
iX
IY
SP

PC

= 0154
= 0000
= 4480
= 431.8
= FFFF
= AFFF
= 41FA
= B7?4

0000
00i0
0020
0030
0040
0050

CMD.,

z*H-ir*-
r.3 AF C3

80 00 00
0D 49 4C
OO F3 AF

11 FA AB
2D 40 00
3[ 24 3E
3E24
F3 AF C3
c3 03 40
c3 09 40
c3 0F 40
c3 D9 05
OD OD lF

74 A6
00 4.2

0D 49
c3 74
18 17
00 00
4D 72

LO

74 06
c5 06
c5 06
11 1D
c9 00
lF 01

c3 00 40
00 02 46
4E 48 2F
06 c3 00
1i FE A8
00 2c ?3
DB Fl 43
4,24t1
c3 00 40
01 18 2E
04 18 lE
40 18 E3

00 c3 c2
01 58 18

c3 00 40 El E9 c3
66 00 11 00 10 00
50 43 4C OD FF FF

40 c3 00 40 El E9
18 12 Lt 32 A8 i8
c9 36 28 18 FA 36
65 7t 82 t5 E9 C3

9F 06
03 01
FF FF
c3 9F
0D 11
29 la
8F 06

{-?

c3
C3

03
OA

00 40
06 40
0c 40
L2 40
CD 28
1A OB

LI

c5
i1
1i
00
1B

E9 C3 9F
06 02 18
15 40 18
25 40 18
87 C0 18
09 19 20

06
26
E3
DB

F9
20

TBO

FIGURE i - TXAMPLE OF SCREEN PRINTOUT

LOCN INSTRUCT

0033 111D40
0036 1BE3
00iB c5
001c 0602

MillItrir-]i\ii CS

LLI DE,40lDH
JR OO1BH

PUSH BC

Lil 8,02H

H

UI
a2
02
a2
a2

FLAG-REG BC

-z----N- 0001
-z----N- 0001
-z----N- 0001
-z*---N- 000i
-z----N- 0201

DT HL

0000 03DD
401D 03DD
40lD 03DD
401D 03DD
401D 03DD

IX IY SP

4O1D AFFF 41FO
4O1D AFFF 41FO
4O1D AFFF 41FO
4O1D AFFF 41EE
4O1D AFFF 41EE

FIGURE 2 . EXAI'iPLE OF LINT PRINTER OUTPUT

, cutror corPuTli cll{tti, lxc.
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[RACE*80 A Mr:nitor with Dynamic Contr::l

II. OPERATING INSTRUCTIOI{S FOR TAPE SYSTEMS

TRACE-80 is loaderl from cassette tape by the fol lowing standard
techni que :

" SYSTTM ,[nter.? Fi lename ,Enter"? T8016K ,Enter.
2t

, En ter.

Transfer to system loader
Load program to be traced
Load TRACE-80 routine from tape
Transfer contro'l to TRACE*8O

PAGE 4

GUTTOI $OI?UTIR CIXTIR, tf,C.
-, RrcltT.i REstlivEt)

TRACE-cj0 wiI1 identify itseIf and ask the type of printer intepface tobe used" When this question is answereO, iRRCe- bO wilt then enter the
conrnand mode and request a conmand by typing "Tg0 cMD.',. TRACE-80 must
be in c:ommand mode in orrler for the user.to enter a command.

TRACT-80 operating instructjons undilr LHVEL II are the same as Lrnder DOSexcept certain commands will not work properiy. Do not attempL to use
the fol low'ing cornniends under t"tVEL i I.

I

B

Loacl di sc ii la
Go to DOS

of each of the comnmnds is explained be'low in thc cornnand
"l-he operati on
Input section.

Al I address and by [e val i]es are expressed i n hex'idecjmal .

Note - T'here are three versions on each tape. They are t80l6k, tgQ3zk &t8048k. They are recorded in that order and a second set of three record-
ings follow the first on the same sicle of the tape



IIi.

TRACE.SO

TRACE-8P wjll identify
printer to be used. hllren
enter the cormand mode
TRACE-80 must be in comrnand

PAGE 5

itself and ask for instructions on the type of
this question is answered, TRACE-8O will thon
and reques t a conmand by typi ng " TB0 CllD 

" 
rr ,

mode 'in order for the user to enter a

TRAI.I-80 A l4cln'itor ruith lJynamic Control

OPERATII'IG INSTRUCTIONS FOR DOS SYSTEMS

is loaded at the DOS conmand level in the standard wall:

TBO - LOADS AND EXECUTES TRACE-8o

command.

All address and byte values are expressed in hexidecimal"

The pv"i)gram to be tracecl must be loaded either b.y use of th,t DOS load
commanci or by use of the IRACE-80 load conmarid" In either ctls€1 care
should be taken to avo'id using the same area of mernory as used by DOS or
TRACElirl.

cutrou coltu?lt Glltrt. ||tc.
,.,. RIGHTS FIESERVED
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TRACE*8O A Monitor wit"h i)ynamic Control

T0MMAND INPUTS

- Load a d'isc fiie under TRACE-80 control. A

filespee must be provided in response to a

TRACT-S0 request' The disc file w"ill be loaded
by ca'lf ing a ti0s load routine" An error
message wi"tJ be given if an error is detected'

Txxxx ,yyyy - Trace f,rom start{ng address xxxx to ending
address yyyy, 0utput to screen and line
printer if theY are enabled.

- Trace from current address to last specffied
endinE address. 0utput to screen and ljne
printer if they are enabled.

Cxxxx,Jly.y - Trace from start'ing address xxxx to ending
address yyyy and print only "transfer of
control " i nsl.ructions if the printqir l:.
enabled and .if i,he transfer of cortt,'ll 'ts
performed. The screen output is performed on
every instruction if the screen js enabled.

- Trace from curnent address to last specified
ending address and print only "transfer of
control' instrilctions if the printer" is
enabled anci if the tv'ansfer of contro'l is
performed" The screen output is performed on
every i nsiruct ion i f the screen 'i s enabl ed.

Gxxxx,y)"i'y - Trace from starting address xxxx to ending
address yyyy with no print output or screen
outPut"

- Trace from current address to last specified
ending address with no print output or screen
output "

Exxxx,yyJ"/ - [xecute at ful] speed from locatjon xxxx to
location yyy)/. Since a breakpoint will be
stored at locat.ion yyyy, jt must be iocated in
RAM"

PAGI 6

iv.

Exxxx,0

E,yyyy

E

- Execute at ful r speed from locaticit xxxx with
no return

- Exeeute at full speect from current location to
I oca t i on yy.yy 

"

- Fxecute at ful'l spee,.l all inst,ruci jons until
the instructir,ti jsnrierl"iatel.y fol lcwing the
currerit jnstrur:tir;n is rear hed. Fnr exainple,
jf the curre'l'r instri,ction'ts CAL.L l,lJBR, then
all instructir,rrs wili be executsri *rrtil a RiT
returns contrul to the instructii;rt folltlw'irrg
the CALi- Siihit"

- S Loo trac i tl! ,::1" the i urrent I ocat i orr " 'Iracor

rnay be F8:ir[]ed at this locat.ion by enter.ing a
J conrnand,

- Trace s'ingle l,isLr"u{;l'ion on1y.
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RIGHT ARROI,J -

SPACE BAR

R

Rkk

Rkkxxxx

Dxxx x
t

;t'l

lnlxxxx

IIXXXX

U

X
:l
l1

A

J

P

TRA{.F-80 A l,inri rtor wi t.ir Dynanric Ii.rnt rol

Trace single irict.r'uct.ion oniy. If i.he next
instructiori i -, * condi tional trans r::r i)f
ccnlrol instruc.i.ion (c.9. JP NZ,70CIilH), tne
instruction wrll be forced to execute as
though the condjtion is true (e"g. lP 7000H).
The converse of this is the Skip conrnand
below. The TAB KEY is the equivalent of the
right dmow on the Model II,
Skip the next instruction. Do not execute the
next instruct1on. Advance the program counter
to the following instruction.
Zero registers AF, BC, DE, HL, IX & IY.
Zero register kk where kk is registers AF, BC,
DE, HL, IX, i\', SP OR PC.
Set register kk (rvhere kk is reg'ister AF, BC,
DE, HL, IX, IY, SP OR PC) to the value X;.xx.
Set meniory d i :: I t ay adrlr es s to xxxx
I nr rement litetrr::'" d r sp i ay address
Decrement iilernLry C i sp I ay address
Enter memory mr:i ify mode usirrg 1;s'i modr fy
add ress
Er f.er ritgnlory ,.!{; t ify lii.de i-tsir"rg xxx.x as the
new mudif ,' aii.i .:,s ';ltr rt cur rcnt rr-ittory
con lerits are d r ,p iaycrl, a nevr ra lir; may be
typed if desired to m,.lify rremorJ. If rhis
ii the last locat'ion i.o bt. exariinEd/nrod'ifiel,
press ENTIR. If subs::queirc'locatii;rrs arr to
be exanined/rri,.rrj if ied, press SPACE.
Di,play a Innemr,ilic meinory dump :itrirling at
lc.cation xxxr. If XX:.x i; not spct if ied, the
current locatian wi ll lre used.
i.r r :,dbl u screen uutputs and clear li reen.
L i,.r bl e sc reen i n regi , ter & hex ftlr nia l.
tit.rnEc screeii fnrmat ir om ASCII to iiex.
Crr.rnge screetl f lrniat irom hex to ASCiI.
i.hnnge screefi tlfindt il'om regrster fornr,r t. l"o
fu'il screen me.rinry display.
1.. i rie 1:ri nter irr. i n I orrg fornn t, (pri nt
ic,atiun, instr,'uction in hex, instructiun
{liil(-'ill0ti i CS - ard regi Ster COntentS a i'ter
i:r' trr.rr tictr exi.iutiorr.
Lrrre pi ini.er rrir it"r sfiilrt format (prinb nnly
Jiication, irr:.truction in i,eXl dttd insIruction
ffinemonl cs.
Ltne pril,lsp fii'i .

Gl to DOS (Iocation 4ilZDH)

IJS

PO

il

cui!.15 coIPUtIi ctxtfF, rirc.
, r1,,,llI:i llEl tllttt)
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TRACE - BO A Monitor with Dynarnic {.ontrol

i.RINTER5

PAGE 8

V.

Trace-80 is setup to work with either a standard parallei printer or a

serial pr.inter work'ing on a R5-232C interface. The user must select the
type printer after slarting-I-RACE-8O by answering a question. All line
piintei^ oi:tput on the model I is via the line printer DCB at iocation
4025H using a call to R0l4 at, location 0038H. Al1 output on the hlodel II
is via standard SVC calls"

TRACE-8O internal serial printer software is set up to work as f'llows:

300 Baud
ilo pari ty
8 B'its per worrl
1 litc-rp bi t
No null characler's after a (.arriage return
One line feed after a carrjage return (i;lod I only)
A fornr feed is ronverted to line feed

character"s for a 65 line page (Mod I oniy)
I'lo cheuk of CTS c.rr ilSR is nrade (Mocl I rinly)



AF = 0100 TRAC
00 00 00 00 00 00
00 00 42 0a 00 23
lC C3 78 lD C3 90
43 00 00 00 48 49
c3 74 06 c3 00 40
12 E0 L? E0 20 29
06 ?7 12 13 10 FC

JR NZ,O674H
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00
00 00 rJO 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00

00 00
80 00
c3 96
01 78
F3 AF
2D 40
20 EF
TOEF

00 00
00 00
00 00
00 00
00 00
00 00

TRACE SCREEN

SCRTI;"iS

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
c9 4F 06 07 34 0A 76 87
00 c3 74 5E FE 61 D8 D6

0A 76 87 CA 93 02 C9 3A
3F 3C EE 0A 32 3F 3C C9
42 6F CD AE 70 C9 2A 36
39 76 BC 20 2L Lt 5F 72
04 cD 36 44 ?L 7F 74 28
DD 35 04 21 7F 72 7E 23
0A 76 87 20 04 F1 C3 64

E-80
00 00 00 00 00 00 00 00
F2 00 13 00 13 00 09 03
lC C3 D9 25 C9 00 00 C9
07 58 04 2F 3D 00 44 4F
c3 00 40 El E9 C3 9F 06
20 00 3A 2s 81 97 20 2L
3A 40 38 E6 04 C2 75 00

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 ocl
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 OLr

00 00 00 00 00 00 00 00

BC = FF00
DE = 4480
HL = 06D2
IX = 4015
IY = 0000
SP = 41FA
PC = 0683

7000
7010
7020
7030
7040
7050

T8O CMD.,

7000
7010
70?0
7030
7040
7050
7060
7470
7080
7090
70A0
7080
70c0
70D0
70E0

MODIFY LOC

0683
0685
0687
O6BB
0689
0688
068E
0690

2OEF
0627
7?
13
10FC
3A4038
8604
c27500

MEMORY SCREEN

00 00 00 00 fJO 00 00 c0
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 cJO 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 0A 76 87 CA 2F 59 Fl
C8 OE OO C9 3E 18 CD 33
20 tE 58 DB [3 36 58 3A
0A 76 87 CA 84 A2 C9 3A
3A OA 76 87 CA 35 02 CD

76 3A 38 76 BD 20 27 3A
cD 36 44 C2 18 72 DD 34
04 ?5 DD 35 AA 22 38 76
22 36 76 C3 4E 6F F5 3A

0000 : F3 -

MNEMONIC SCRETT.I

JR NZ,O674H
LD B,Z7H
LD (Dr),A
INC DE

DJNZ 0687H
LD A, (3840H)
AND O4H
JP NZ,OO75H

cutrQH corPuTrF cExllR, ltlc.
ALL RIGHTS RESERVtO
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