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NOTICE

OWNER'S MANUAL AND PROGRAM
(C) COPYRIGHT 1981 BY

M. H. RIVNER

This manual and the computer programs on the accompanying floppy
disk that are described by this manual are copyrighted and
contain proprietary information belonging to the author.

This manual may not be copied, photocopied, reproduced,
translated or reduced te machine readable form, in whole or in
part, without the prior written consent of the author.

The accompanying floppy disk may not be duplicated, in whole or
in part, for any purpose. No copies of the floppy disks or this
manual or the listings of the programs on the floppy disk may be
sold or given to any person or other entity.

LIMITATIONS OF WARRANTY AND LIABILITY

The author, or any dealer distributing this product, makes no
warranty, expressed or implied, with respect to this manual, the
related floppy disks and any other related items, their quality,
pecrformance, merchantability, or fitness for any particular use.
It is solely the purchaser’s responsibility to determine their
suitability for any particular purpose. ’

The distributors and author of this program will in no event be
held liable for direct, indirect or incidental damages resulting
from any defect or omission in this manual, the floppy disks, or
other related items and processes, including but not limited to
any interruption of sexrvice, loss of business or anticipatory
profit, or other consequential damages.

This statement of limited liability is in lieu of all other
warranties or guarantees, express O« implied, including
warranties or merchantability and fitness for a particular
purpose. The author neither assumes nor authorizes any other
person to assume for him any other warranty or liability in
connection with the sale of this product.

The author reserves the right to make changes in both the manual
and accompanying programs at any time, without notice and with no
responsibility to provide these changes to purchasers of earlier
versions of this product. '

NOTE: APPLE, APPLE ][, APPLE ][ PLUS, and APPLESOFT are
registered trademarks of Apple Computer Inc.
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THE BUG--A DEBUGGING PROGRAM

by M.il. Rivner

{(C) Copyright 1981 M.M. Rivaer

THE BUG i8 a programmlng aid designed to be uscd as a tool by
both the expor lencod and novice agsembly language programmec.
THE BUG provides the user with the capacity to control the
execution of his program. Each instructlon lg displayed as 1t is
executed. Program execution may be halted at any time with the
use of the escape key. In addition, memory oOf reglster
breakpoints may be set. These causc exccution to stop when
either the program countor Lo oqual to one of eight uscre
specified addresses or the 6502 registers equal values previously
specified by the user. While program executlon is halted, the
user may make use of a large number of register oOr memory
modification and display commands provided to the user by THE
BUG. Breakpoints may at this time be redefined. In addition to
the large variety of commands contained in THE BUG, all the APPLE
1 [ monitor commands are available. program execution may then be

restarted at either the next instruction or any instruction -

specified by the user.

THE BUG also provides the user with the ability to run parts of
his program at full speed. This allows the user to concentrate
only on those program sections that he desires to examine. Time
is not wasted examining other parts of the program. Yet all the
conditions, memory locations, and registers are correctly set
because previous sections of code have been run. THE BUG
provides two methods for doing this; one is a direct jump to a
memory location and the other is full speed execution when the
stack pointer is pushed below a certain value by a JSR
instruction. This second method allows subroutines to execute at
full speed returning the user to the debugging mode on return
from the subroutine. The user's time is not spent debugging
subroutines that he knows work.

The programmer will £ind that THE BUG will increase his
efficiency by decreasing the amount of time gspent debugging
assembly language programs. The beginning programmer will find
THE BUG to be a useful tool for learning assembly language
programming.




GETTING STARTED
BOOTING THE BUG

THE BUG is distributed on a standard 5 1/4" magnetic disk
dcslgned‘to run on the APPLE ][ disk drive. In order to Boot THE
UUGZ DOS 3.3 must already be loaded in memory below $C000 and
HIMEM must be set correctly. To boot THE BUG first bring up DOS
in the standard manner. The disk containing THE BUG 1s then
placed in an APPLE ][ disk drive connected to any slot. THE BUG
Tust be booted off Drive #1 of that slot. The DOS command
PRi (slot#)" is typed. The sign on message will then appear. ToO
allow. the user maximum flexibility, THE BUG is relocatable to any
page boundary (at or above $1000). The user must specify which
page boundarx THE BUG is to be loaded at by responding to the
sign on qge§txon'"ENTER PAGE BOUNDARY IN HEX?" with either the 2
most sxgnlglcant hexadecimal digits of the address THE BUG is to
reside or just a carriage return. The user must have reserved
SDOO.memorx addresses above the address entered as THE BUG
requires slightly more tharn 3K of memory. The user must be
careful that the chosen memory address does not interfere with
pO0S, as THE BUG does not check the validity of the address
entered. If the user desires that THE BUG be located below HIMEM
5223 a%%“?eéggeﬁiiqtiz gag garriage return. If this option is
' a e

rotect itself. ow HIMEM and then reset HIMEM to

gwo examples will now be used to illustrate the loading of THE
dqc. In thesq examp1e§ user input will be bold faced, characters
isplayed in inverse video will be underlined.

Ef;m le $1--In this case an APPLE ][ PLUS computer is used. DOS
g. has already been loaded into memory. The disk containing THE
uG §a§ been placed in SLOT §6, Drive #1. In this case the user
§pec1f1es that THE BUG should be loaded at HIMEM. After THE BUG
is lgaded HIMEM is reset to protect THE BUG. The C/R symbol
specifies the carriage return key. All user input lines will be
terminated with a carriage return.

1 PRi6
(the screen clears)
THE BUG--VER-4B.2--8/09/81

(C) COPYRIGHT 1981 M.H. RIVNER

ENTER PAGE BOUNDARY IN HEX? C/R

GETTING STARTED

Example #2--In this case an APPLE ] [. is used. The user specifies
that THE BUG should be loaded beginning at $7000. The memory
from $7000-$7D00 will be utilized by THE BUG and will not be
available to the user. HIMEM will not be changed by THE BUG. In
this example DOS 3.3 has already been booted and the disk
containing THE BUG has peen placed in a disk drive attached to

slot #4, Drive #1.

> PRiA
(the screen clears)
THE BUG——VER-4B.2-—B/09/81

(C) COPYRIGHT 1981 M.H. RIVNER
ENTER PAGE BOUNDARY IN HEX? 70

After THE BUG is loaded into memoXxy, the loader program will
check whether game paddles are connected to the system. If game
paddles are present the user will be asked whether he desires to
use them. The question will appear as follows:

GAME PADDLE?

A "YES" response or just a carriage return will allow the user to
use the game paddle functions in THE BUG to be described below.
A "NO" response will cause THE BUG to ignore the game paddles.
This allows the user the ability to debug programs that make use
of the game paddles without THE BUG interfering with their
function. If no game paddles are connected to the system this
question will not be asked and THE BUG will act as if a no
response was given. If the game paddles are used the pushbutton
on game paddle zero will have the same effect as the escape key.,
i.e. it will stop user program execution when the wG" command is
active. The "Q" command allows the user the ability to use the
potentiometer on game paddle zero to control the speed of program
execution. If the game paddle option is not selected at this
point, hitting the pushbutton on game paddle zero will have no
effect on program execution. The “Q" command in this case will
cause program execution and instruction display to be slow enough
so the user will be able to cread the display but the user will
not be able to control this speed.

Next the screen will be divided into two sections by a dotted
line. The upper part of the screen will be reserved for user
program output while THE BUG will use the lower portion of the
screen for its display. An inverse asterisk will be displayed
indicating that THE BUG is waiting for a command.
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